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ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä Ǐƺ îƪǆǁä çƑǄǐǂƴƗ 
:ƕǂƜǄǁä çƑƬƑƬƗƢä ø  ÜèƓƕǈ ƗǒƓƿā ÜǑǈåāǒơ êƓƙǈå ÜƗǈƙƪƕ ÜýǒƮƓơǆ) ƗǒƵåïðǃå þāǄƶǃå èǙƓƞǆ ƴǒǆƞ ǑƼ ƗǒǆǄƵ ĄƓƛāơƕ ƗǄƞǆǃå ïƬǈƙ

 èƓõāõƤǆ þǄƪƙƕ ƗǄƞǆǃå æơïƙā Ü(Ɨǒƛåïā ýāƮá ÜƗǒāǒơ èƓǈƓǀƙ ÜƗǒíƓƮƙƿå èƓƪåïí ÜƗǒîƹá þāǄƵ Üêåïơ ÜƗƑǒƕ ÜúïƮā ăï ÜƗƕïƙ
ǆ ÜƗǒǆǄƶǃå çíāƞǃå ïǒǒƓƶǆ ûǀơƙ Ɨƛǒíơ ƗǄǒƮá éāơƕ) ƗǄǒāõ éāơƕ ÿ8-12 ) çïǒƮƿ āá Ü(ƗơƽƮ2-4  ýƓƮƙǙå āá Ü(èƓơƽƮ

 ÿāǈƓǂ ïǌƬ ƗǒƓǌǈ ǑƼ ǑǈƓƛǃåā Üāǒǈāǒ/ÿåïǒðơ ƗǒƓǌǈ ǑƼ ýāǕå ííƶǃå ÝĄƓǒāǈƪ ÿǒƙïǆ ƗǄƞǆǃå ïíƮƙ .(çíơåā ƗơƽƮ) ïǒƮǀǃå
.ïƕǆƪǒí/ýāǕå 
ƕǂƜǄǁä ƕƸǁ ø āơƕā ÜăðǒǄǂǈã óƤǄǆƕ ƗǀƼïǆā ƗǒƕïƶǃƓƕ Ɨƕāƙǂǆ Ɠƛāơƕ ƗǄƞǆǃå ïƬǈƙ :.ǑƕïƵ óƤǄǆƕ ƗǀƼïǆā ƗǒðǒǄǂǈǙƓƕ Ɨƕāƙǂǆ ĄƓƛ 

 ƗƺǄǃƓƕ ßåāƪ ĂïƤá ƗǄƞǆ ǑƼ ïƬǈǄǃ èǆǄƪ āá èïƬǈ íƿ /Ɠǋåāƙơǆ āá/ éơƕǃå ƗõāõƤǆ ÿāǂƙ Ǚ ÿá æƞǒ :éơƕǃå ƗõāõƤǆ þǒǄƪƙ ù
 ĄƓǀƙƬǆ āá ĄƓƤāƪǈǆ ñǒǃā ÿǒƽǃâǆǃå/úǃâǆǄǃ ýǒƮá éơƕǃå ÿƎƕā Üüǃîƕ ëïƮǒ ÿá úǃâǆǃå ǏǄƵā .ĂïƤá Ɨƺǃ ăƋƕ āá Ɨǒƕïƶǃå  āá ĄƓǒǄǂ)

 çíïåāǃå èǙƓǀǆǃå ƴǒǆƞ ûǒƿíƙ þƙǒƪ .(ǉåïāƙǂí āá ïǒƙƪƞƓǆ Ɨơāïõá ÿǆ ûƙƬǆǃå éơƕǃå ßƓǈƛƙƪƓƕ) ïƤà ïāƬǈǆ ýǆƵ ăá ÿǆ (ĄƓǒƑðƞ
 Ǒǃāíǃå ýǒǃíǄǃ ĄƓƶƕƙ æƪƓǈǆ āǋ Ɠǆƕ ƗǄƞǆǃå þāǀƙƪƼ ĄƓƽƑåð āá ïïǂǆ éơƕǃå ÿá Ơưƙå ýƓơ ǑƼ .úǒǒðƙǃå āá ïƬǈǃå ïåïǂƙ ƗǒơƓǈǃ ƗǄƞǆǄǃ

ƓǒƿǚƤǕ ÿǒǂïƓƬǆǃå ÿǒƽǃâǆǃå ƴǒǆƞ ÿƋƕ ƗǄƪåïǆǃƓƕ Ǒǈƶǆǃå úǃâǆǃå Ơưāǒ ÿá ôïƙƽǒ ƗǄƞǆǄǃ ƗǒƑƓǌǈǃå ƗõāõƤǆǃå þǒǄƪƙ íǈƵ .ïƬǈǃå è
 Ɨƞǒƙǈ ƗƕāǄõǆǃå èǚǒíƶƙǃå þǒǄƪƙ ýƕƿ þǌƙǀƼåāǆ ǏǄƵ ýƮơ íƿ ÿāǂǒ ÿáā .ǑƑƓǌǈǃå ƓǌǄǂƬƕ ƗõāõƤǆǃå þǒǄƪƙ ǏǄƵ åāǀƼåāā åāíǋƓƬ íƿ

ƕǃå ƗõāõƤǆ þǒǄƪƙ þƙǒ .þǒǂơƙǃå ÿåāǈƶǃå ǏǄƵ ïǒïơƙǃå ñǒƑï Ǐǃã ýƪïǒ Ǒǈāïƙǂǃã íǒïƕ ƗǃƓƪïƕ ûƼïǆ Ǒǈāïƙǂǃå úǄǆ ýǂƬ ǏǄƵ éơ
) ǑǃƓƙǃåsjargcsar@gmail.com Ăíǃ ƗõāõƤǆǃå þƿïƕ úǃâǆǃå þǚƵã þƙǒƪ ÜǑǈāïƙǂǃǙå íǒïƕǃƓƕ éơƕǃå ƗõāõƤǆ þǄƪƙ íƶƕ .(

 ýǚƤ ƗǄƞǆǃå72 ƕǃå þǚƙƪƓƕ þǚƵã ƗǃƓƪï úǃâǆǃå ǏǀǄƙǒ þǃ ÿȒåā ÜƗƵƓƪ.óāƮƤǃå åîǌƕ ƗǄƞǆǃå ƗǄƪåïǆƕ ƠƮǈĈǒ éơ 
:ýǐǀƟƗǁä ƕǐǂǄƳ ø  Ɠǌƙƶƞåïǆǃ ÿǒƮƮƤƙǆ ÿǒǆǂơǆ Ɨƛǚƛ Ǐǃã ÜƗǄƞǆǃå èƓƮƮƤƙ ƴǆ ƗǀƼåāƙǆǃå éơƕǃå ƗõāõƤǆ ïǒïơƙǃå ƗƑǒǋ ýƪïĈƙ

ơƕǃå ïƬǈ ôƼï þǒǒǀƙǃå Ɨƞǒƙǈ èǈƓǂ ýƓơ ǑƼā .þǒǒǀƙǃå Ɨƞǒƙǈā þǌƙƓöơǚǆƕ ƗǄƞǆǃå þǚƵȒåā Ɠǌǆǒāǀƙā ƓǌƑƓǈƹȒåā Ɠǌǀǒƿíƙā þǚƵã þƙǒƪ é
 ƗǄƪåïǆǃƓƕ Ǒǈƶǆǃå úǃâǆǃå Ǐǃã ÿǒǆǂơǆǃå èƓǀǒǄƶƙā èƓöơǚǆ ƴǆ ƗõāõƤǆǃå íƓƶĈƙ Üýǒíƶƙǃå ƴǆ ýāƕǀǃå ýƓơ ǑƼā Üüǃîƕ úǃâǆǃå

.Ɨǆðǚǃå èǚǒíƶƙǃå ßåïƞȒåā þǌƙƓǀǒǄƶƙā ÿǒǆǂơǆǃå èƓöơǚǆǃ ƗƕƓƞƙƪǚǃ 
èƟƓǁä ƕôĀôƢǄ ìäìƳâ ø ā Ɨơưåā ƗǒƕïƵ ƗƺǄƕ ĄƓƕāƙǂǆ éơƕǃå ÿāǂǒ ÿá æƞǒ : ǏǄƵ Üçíïƽǆ èƓƼƓƪǆ ƓǌǄƮƽƙ ïāõƪ ǑƼ ÜƗǆǒǄƪ
) ñƓǒƿ ÜƗǆƿïǆ èƓơƽƮ21Ã29.7   (þƪA4  èƓơƽƮǃå òǆåāǋā Ü2  õƤǃå þƞơā ÜæǈƓƞ ýǂ ÿǆ þƪ12  ÷āǈǃå ÿǆā

)Simplified Arabic) ƗƕƓƙǂǃå ǑƼ õǀƼ Ɨǒƕïƶǃå þƓƿïǕå þíƤƙƪƙ .(1 Ü2 Ü3 Ü4 Ü5 Ü6 Ü7 Ü8 Ü9 þǒƿïƙǃå èƓǆǚƵ þíƤƙƪƙā Ü(
 ǑƼā ÜƗơǒơƮǃå ǑƼ úƓưǒ .ǏǃāǕå çïǆǄǃ Ɠǋïǂî íǈƵ ÿǒƪāƿ ÿǒƕ ƓǋƓǈƶǆ Ơǒưāƙ æƞǒ ƗƶƑƓƬ ïǒƹ èåïƓƮƙƤåā ðāǆï þåíƤƙƪå ýƓơ

 Ǚ ÿá æƞǒ .ƗǒơƓƙƽǆǃå èƓǆǄǂǃåā óƤǄǆǃåā þǌǈǒāƓǈƵā ÿǒƽǃâǆǃå ßƓǆƪáā éơƕǃå ÿåāǈƶǃ (ƗǒðǒǄǂǈǗå ƗƺǄǃƓƕ Ɨǆƞïƙ) ƗơƽƮ éơƕǃå ƗǒƓǌǈ
 ÿƵ éơƕǃå ƗõāõƤǆ èƓơƽƮ ííƵ íǒðǒ15  .ƗơƽƮ.ƝƑƓƙǈǃåā ûƑåïõǃåā íåāǆǃå ÿǆư èåïǀƽǃå þǒƿïƙ ÿǆ ÿǂǆá Ɠǆ ýǒǄǀƙǃå ýưƽǒā 

 ÿƵ íǒðǒ Ǚā ĄƓơưåāā ĄåïƮƙƤǆ ÿåāǈƶǃå ÿāǂǒ ÿá ýưƽǒ :ÿåāǈƶǃå100 .øåïƼā úïơ 
) ăāǄƵ þƿïƕ ƗƵāƕƙǆ ÜƗǒƛǚƛǃå ÿǒƽǃâǆǃå ßƓǆƪá ïǂîƙ :ÿǒƽǃâǆǃå ÿǒāƓǈƵā ßƓǆƪá1  Ü2 Ü3ǒưāƙ þƙǒ þƛ .ýǆƶǃå ÿƓǂǆ Ǐǃå ïǒƬǒ ( üǄƙ Ơ

 ýǀƙƪǆ ïõƪ ǑƼ ïǂîǒā .(ǑǈāïƙǂǃǙå íǒïƕǃå ƗƼƓưã ýưƽǒā ƗǄƪåïǆǃå ÿåāǈƵā ýǆƶǃå ÿƓǂǆ Ǐǃå çïƓƬǗå) ƗǒǃƓƙǃå ïõƪǕå ǑƼ þƓƿïǕå
.ýåāƞǃå/úƙƓǌǃå þƿïā ǑǈāïƙǂǃǙå íǒïƕǃåā ýƮƽǆǃå ăíǒïƕǃå ǊǈåāǈƵ ƴǆ èǚƪåïǆǃƓƕ Ǒǈƶǆǃå úǃâǆǃå þƪå 
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 øǏƓîƴǁä òƢǂǄǁäǀǒƿí óƤǄǆǃå ÿāǂǒ ÿá æƞǒ : Ǒǃåāơ) Ąåðƞāǆā ĄƓ150  ðǂïǒā Üéơƕǃå îǒƽǈƙ ûƑåïõā ÿƓǆðā ÿƓǂǆ Ơưāǒā (ƗǆǄǂ
.çíơåā çïǀƼ ýǂƬ ǏǄƵ óƤǄǆǃå æƙǂǒā .ƝƑƓƙǈǃå üǄƙ Ǒǈƶƙ åîƓǆā ÜƝƑƓƙǈǃå ǏǄƵ ǑƪƓƪá ýǂƬƕ 

 æƙǂƙ :ƗǒơƓƙƽǆǃå èƓǆǄǂǃå4-6 ƓǆāǄƶǆǃå æǀƶƙā éơƕǃå Ɨǆöǈá ǑƼ éơƕǃå ƗƪïǌƼā úǒǈƮƙ ýǒǌƪƙǃ ƗƕƪƓǈǆ ƗǒơƓƙƽǆ èƓǆǄǂ.è 
 éơƕǃå úíǋ āǋ Ɠǆā ÜƗǒǆǒǄƿǙåā ƗǒǄơǆǃå ƗƮƓƤā ƗǀƕƓƪǃå èƓƪåïíǃå þǋá Ǒǋ Ɠǆā éơƕǃå ÷āưāǆ ƗǒƽǄƤ Ɨǆíǀǆǃå Ơưāƙ :Ɨǆíǀǆǃå

 .ǉîǒƽǈƙ èåïïƕǆā 
 øúƏäîôǁäĀ ìäĀǄǁä Ɠǌǒǃã çïƓƬǗå Ǒƽǂǒ çïāƬǈǆǃåā ƗƼāïƶǆǃå ûïõǃå .æïƓƞƙǃå îǒƽǈƙ çíƓƵã ÿǒǂǆƙǃ ëāưāƕ ûƑåïõǃåā íåāǆǃå ïǂîĈƙ :

 ĄƓǒƶƞïǆ íåāǆǄǃ ƗƶƑƓƬǃåā ƗǒïƓƞƙǃåā ƗǒǆǄƶǃå ßƓǆƪǕå ïǂî æƞǒ .ýǒƮƽƙǃƓƕ Ɠǋïǂî æƞǒƼ çíǒíƞǃå ûƑåïõǃåā Ɨǃíƶǆǃå ûƑåïõǃå Ɠǆá Ü
.ƗǆíƤƙƪǆǃå ƗǒƑƓƮơǗå ûïõǃå ïǂî æƞǒā ..ƣǃã ÜƗǒƑƓǒǆǒǂ èƓƕǂïǆ Üÿåāǒơ ÜèƓƕǈ èǈƓǂá ßåāƪ ƗǆíƤƙƪǆǃå 

 ā Ɠǌƙǒāǈƶǆ ïǂî ƴǆ Üëāưāā Ɨƿíƕ ƝƑƓƙǈǃå ïǂîĈƙ :ƝƑƓƙǈǃå ǑƼ ƝƑƓƙǈǃå íïƙ .ƗǀƕƓƪǃå èƓƪåïíǃå ƝƑƓƙǈ Ǐǃå çïƓƬǙå ÿāíƕ ÿǂǃā Ɠǋïǒƪƽƙ
 ǊǒǄƵ æǒǀƶƙǃå ÿāí ýǂƬ āá ýāíƞ ăá íïǒ ÿá æƞǒ Ǚā ÜƓǌǒƼ íïā Ɠǆ þǋá ǏǄƵ æǒǀƶƙǄǃ óǈ Ɠǌǀƕƪǒ (þƓƿïá èåî) ýƓǂƬá āá/ā ýāåíƞ

.ǏǈíǕå íơǃƓƕ ýāåíƞǃå þíƤƙƪƙā .óǈǃå ǑƼ 
ƕƪƽƑǆǄǁäƗƬƿƓǈǆǃå ÿāǂƙ Ǚ ÿá æƞǒ :  ƝƑƓƙǈ ƗǈïƓǀǆ æƞǒ Ɠǈǋā .ƝƑƓƙǈǃå üǄƙ Ɨǒǆǋáā èƓǈƓǒƕǄǃ ýƮƽǆ ïǒƪƽƙ Ɠǌǈǂǃā ƝƑƓƙǈǃå íïƪǃ çíƓƵã

 ƝƑƓƙǈǃå íïƙ Ɠǆ çíƓƵ .èƓƼǚƙƤǙå üǄƙ æƓƕƪá ǏǄƵ úāƿāǃå ƗǃāƓơǆā ÜƗǀƕƓƪǃå èƓƪåïíǃå ƝƑƓƙǈ ƴǆ ƓǌǀƕƓõƙ āá ƓǌƼǚƙƤå Ăíǆā éơƕǃå
 ā çïǀƼ ǑƼ ĄƓƶǆ Ɠǆǌƞǆí ÿǂǆǒ ÿǂǃā ƗǄƮƽǈǆ ƗƬƿƓǈǆǃåā.(ƗƬƿƓǈǆǃåā ƝƑƓƙǈǃå) çíơå 

 ïƓƮƙƤƓƕ ƗƮǚƤǃå Ơưāƙ :ƗƮǚƤǃå.éơƕǄǃ ƗƪǒƑïǃå ƝƑƓƙǈǃå 
îǀƪǁä.éơƕǃå ýǒāǆƙ āá îǒƽǈƙ ǑƼ çíƵƓƪǆǃå ǏǄƵ èƓƪƪâǆǃ āá óƓƤƬǕ ĄƓƕưƙǀǆ ĄåïǂƬ ÿāƽǃâǆǃå ïǂîǒ ÿá ÿǂǆǒ : 
ƲƜäîǄǁä Ǒǈǆðǃå ýƪǄƪƙǄǃ ĄƓƶƕƙ (ĄƓƵƓƕƙ Ɠǋíāïā íǈƵ) óǈǃå ǑƼ ƴƞåïǆǃå Ǐǃå ïƓƬǒ : ƗǒƓǌǈ ǑƼ ƴƞåïǆǃå ƗǆƑƓƿ ǑƼ Ɠǆá Ü(éíơǕƓƼ þíƿǕå)

ā ÜƗǒƕïƶǃå ƴƞåïǆǄǃ (....è Üæ Üá) ýāǕå úǃâǆǃå ƗǄƑƓƵ þƪǙ ăíƞƕǕå æǒƙïƙǄǃ ĄƓƶƕƙā ƗǒƕǈƞǕå þƛ ĄǙāá Ɨǒƕïƶǃå ƴƞåïǆǃå íïƪƙƼ éơƕǃå 
)C.B.Aƴƞåïǆǃå ƗǆƑƓƿ ǑƼ ïǂîǒ ÿá æƞǒ óǈǃå ǑƼ ǉïǂî þƙǒ éơƕ ýǂ .ƗǒƕǈƞǕå ƴƞåïǆǄǃ (.... ƴƞåïǆǃå ƗǆƑƓƿ þưƙ ÿá ðāƞǒ Ǚā Ü

 Üíǒð) íơåā úǃâǆ ýƓơ ǑƼ :ïƬǈǃå ƣǒïƓƙā úǃâǆǃå ƗǄƑƓƵ þƪã þåíƤƙƪƓƕ óǈǃå ǑƼ ƴƞåïǆǃå Ǐǃå ïƓƬǒ .óǈǃå ǑƼ ǉïǂî íïǒ þǃ Ɠǆ
2014) / (Zaid Ü2014 ÿǒƽǃâǆ ýƓơ ǑƼ Ü( ÜāïǆƵ ā íǒð)2014/ ( )Zaid and Amr, 2014(̪  ÿǒƽǃâǆ ÿǆ ïƛǂá ýƓơ ǑƼ

 ÜÿāïƤàā íǒð)2014 / ()Zaid et al ̪.2014( Ýóǈǃå ÿǆư ƗǄǆƞǃå ûƓǒƪ æƪơ ÿǒƪāƿ ÿǆư ǉíơāǃ ïƬǈǃå ƣǒïƓƙ ïǂîǒā .ķ 

) íǒð ïǂî2014 ÞÞÞÞÞÞÞ ÿá ( / ĸ ñ̬̬̬̬̬̬ Zaid (2014) mentioned that .ò  .ƗǒƕǈƞǕå ƴƞåïǆǄǃ ƗƕƪǈǃƓƕ ýƓơǃå üǃîǂā
ƙ .ïƓƮƙƤå Ɠǆǈāí ĄǚǆƓǂ ïíƮǆǃå þƪå ƗƕƓƙǂ ýưƽǒā èåî ƴƞåïǆǃå ÿāǂƙ ÿá ýưƽǒā ÜǏǈíǕå íơǃƓƕ ƴƞåïǆǂ Ɨǒƪǒïíƙǃå æƙǂǃå þíƤƙƪ
.ÿƓǂǆǙå ïíƿ Ɨƛǒíơā éơƕǃå ÷āưāǆƕ Ɨǀǒƛā ƗǄƮ 

:ƗǄƞǆǃå èƓƕǄõƙǆǃ ĄƓƶƕƙ éơƕǃå ƗǒƓǌǈ ǑƼ ƴƞåïǆǃå ƗƕƓƙǂ ÿƵ ƗǄƛǆá ǑǄǒ ƓǆǒƼ 
 ļ āá ƗǒƕïƶǃƓƕ ßåāƪ) Ɨǆǂơǆ ƗǒǆǄƵ ƗǄƞǆ ǑƼ çïāƬǈǆ ƗǃƓǀǆ Ǐǃå çïƓƬǗå:(ƗǒðǒǄǂǈǙƓƕ 

) èåïǒǆƪǃå íƓǌǈā þǃƓƪ ßåíǈā ƓĊǈƕǃå Ɠǆǃā ýǀƵ ÜïāƮǈǆ2014 úāïö èơƙ ƗƵāïðǆǃå Ɨǒāưƶǃå çïāíǈƕǃå ǑƼ ƗǒƙƓƕǈǃå ôåïǆǕå çïåíã .(
 ííƶǃå ÜýǒƮƓơǆǃå ƗǒƓƿā ƗǄƞǆ .ÿíïǕå ăíåā ǑƼ Ɨǒǂǒƙƪǚƕǃå èāǒƕǃå60 :48-55. 

Mansour, A.; L. Al-Banna; N. Salem and N. Alsmairat (2014). Disease management of organic 

tomato under greenhouse conditions in the Jordan Valley. Journal of Crops Protection, 60: 48- 

55. 
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 Å.ϣугЯЛЮϜ ϤϜмϹзЮϜм ϤϜϽгϦϕгЮϜ ЙϚϝЦм сТ ϢϼнЇзв ϨнϳϠ пЮϜ ϢϼϝІшϜ 

) сϡЯϳЮϜ Ϲгϳвм пЂнв ̪сзтϹв2003Ϝм ЁжнϦ ев ϽГУЮϜ ϣЂϜϽІ .( ϤϝϳУЋЮϜ .ϜϹзЪм ϽϚϜϿϯЮ14-44 ϣЂϸϝЃЮϜ ϣуЮмϹЮϜ ϢмϹзЮϜ ЙϚϝЦм сТ .

 .ϤϝуЯуϯзЮϜ пЯК ϜϼнϡЂнжнОϝϧЃЮϜм ϝтϼнϧϡЃЮϜ ЌϜϽвϒ Ьнϲ8-12  ϽϡгЃтϸ/ЬмцϜ днжϝЪ2003.ЁжнϦ  ̪ϣгЊϝЛЮϜ ЁжнϦ  ̪ 

Medini, M., and M. Al halabi.  (2003). Virulence of Mycosphaerella graminicola from Tunisia, 

Algeria and Canada. Pages 14 - 44. In: Proceedings of the 6th International Symposium on 

Septoria and Stagonospora Diseases of Cereals. 8- 12 December, 2003, Tunis, Tunisia. 

 Å(рϿуЯЫжъϝϠ мϒ сϠϽЛЮϝϠ ̭ϜнЂ) ϼнЇзв ϞϝϧЪ пЮϖ ϢϼϝІшϜ 

 ϽвϝК еувϒ м бЂϝЦ ̪Ϭϝϲ)2013 .ϟЯϲ ϣЛвϝϮ ̪ϣуЛвϝϯЮϜ ϤϝКнϡГгЮϜм ϟϧЫЮϜ ϣтϽтϹв ϤϜϼнЇзв .ϤϝЂмϽуУЮϜ бЯК .(446 .ϣϳУЊ 

Haj, K., and A. Amer (2013). Virology. Publication Department, Aleppo University. 446 pp. 

 Å(рϿуЯЫжъϝϠ мϒ сϠϽЛЮϝϠ ̭ϜнЂ) ϼϽϳв ϞϝϧЪ сТ ЭЋТ пЮϜ ϢϼϝІшϜ 

ϳв Ќϝтϼм дϜмϹК ̪ϞϝлІ) СтϽІ Ϲг2011 сϧувϿЮϜ :ϽтϽϳϦ) .ϤϝТфϜ ϤϜϹуϡгЮ ϣзвфϜ ϤϝЧуϡГϧЮϜ ϞϝϧЪ сТ .ЌϼϜнЧЮϜ ϤϜϹуϡв .(

) ϤϝϳУЋЮϜ .(ϼнІϝК бЂϝϠ Ϲгϳвм ϽЖϝзЮϜ ϹЮϝ϶ букϜϽϠϖм ϱЮϝЋЮϜ ϹуЛЂ Ϲгϳв373-396.ЙтϾнϧЮϜм ϽЇзЯЮ ЭϚϜм ϼϜϸ .( 

Shehab, A., and R. M. Sharif (2011). Rodenticides. In. Zamitty, M. S. S.; I. K. Alnazer and M. B. Ashour 

(Eds .(. Safe Application for Pesticides (pp. 373 - 396). Dar Wael for Publishing and 

Distribution. (Arabic) 

 Å:ϤϝЃЂϕв мϒ Ϥϝϛук еК ϢϼϸϝЊ ϤϜϼнЇзв 

) ϣтнзЃЮϜ ϣуКϜϼϿЮϜ ϣуϚϝЋϲшϜ ϣКнгϯгЮϜ2012КϜϼϿЮϜ ϰыЊшϜм ϣКϜϼϿЮϜ ϢϼϜϾм .(.ϣтϼнЂ ̪ХЇвϸ ̪БуГϷϧЮϜм ̭ϝЋϲшϜ бЃЦ ̪с 

 ÅиϜϼнϧЪϸ мϒ ϽуϧЃϮϝв ϣϲмϽВϒ пЮϜ ϢϼϝІшϜ 

) ϿтϝТ Ϲгϳв ̪ЭуКϝгЂϖ2012 РϝзЊϒ ЍЛϠ ̭Ϝϸϒ бууЧϦм ϢϼмϹзϡЯЮ ЙЧϡϧгЮϜ ЬнϠϻЮϜм ϢϼмϹзϡЮϜ ЩутϜϾнв сЂмϽуТ ϤъϿК СуЊнϦ .(

ϿЮϜ ϣуЯЪ ̪ϤϝϡзЮϜ ϣтϝЦм бЃЦ .иϜϼнϧЪϸ ϣЮϝЂϼ .ϣтϼнЂ сТ ϝгк̭ϜϾϖ ϢϼмϹзϡЮϜ .ϣтϼнЂ ̪ϟЯϲ ϣЛвϝϮ ̪ϣКϜϼ133 .ϣϳУЊ 

Ismaeil, M. F. (2012). Characterization of Tomato mosaic virus and tomato spotted wilt virus 

isolates and evaluation of some tomato cultivars in syria (Ph. D Theses). Department of Plant 

Protection, Faculty of Agriculture, Aleppo University A̪leppo, Syria. PP 133. 

 

üƑǀƪǓäĀ üĀäìƜǁä ýƓơ ǑƼā ÿåāǈƵā þƿï Ɠǌǈǆ ýǂǄƼ) óǈǃå Ǐǃã çíāƶǃå ÿāí Ɠǌƪƽǈ ëïƬƙ éǒơƕ èƓǆāǄƶǆƕ ýƓǂƬǕåā ýāåíƞǃå íāðƙ :
 Ǐǃå ÿǒǆǒǃå ÿǆ ýāíƞǃå íåíƵã þƙǒ ÿá æƞǒ .(ýǂƬǃå āá ýāíƞǃå ýƽƪá ƓǌơïƬ þƙǒ èåïƓƮƙƤå āá ðǆï íāïā ƴǆ æƪƓǈƙǒǃ ïƓƪǒǃå

 āá ýāíƞ ăá êåïíã æƞǒ Ǚā ÜǊǈƵ èƓǆāǄƶǆ ýǂƬǃå āá ýāíƞǃå ûƕƪǒ .çïāƮ ýǂƬ ǏǄƵ ñǒǃā ýāíƞ ƗƺǒƮƕ íïǒ ÿáā .óāƮǈǃå
 ïāƮǃå Ɨƿí) Ɨǀǒƿíā çïƕƶǆā Ɨơưåā ýƓǂƬǕåā ýāåíƞǃå ÿāǂƙ ÿá ôïƙƽǒ .óǈǃå ǑƼ ǊƙƬƿƓǈǆ þƙƙ þǃ Ɠǆ ýǂƬ300  (òǈǙƓƕ Ɨõǀǈ

óǈǃå ǑƼ ƓǌǈƓǂǆ ǑƼ ƴưāƙā .ǏǈíǕå íơǃƓƕ ýāåíƞǃå ííƵ ÿāǂǒ ÿá ýưƽǒā æǒƙïƙǃƓƕ Ɠǌǈǆ ýǂ þƿïǒā 
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 ϽЇзЮϜ Ьнϲ сϧгЯЪ ЉЋ϶ϓЂ ϣТϝЧϫЮϜ ϽЇжм ϽЫУЮϜ бЮϝК сТ аϸϝЧЮϜ ϸϼϝгЮϜ ЩЮϺ ̪сжмϽϧЫЮшϜ

ϝ̯Чϲ ϟтϽПЮϜ егЮ йжϖм ̪ϣужмϽϧЫЮшϜ ϣтϜϹϠм ϣуЦϼнЮϜ ϤϝтϝлзЮϜ йжϖ ̪ϢϼϝЏϳЮϜм д̵ϒ ̪ϣЇкϹЯЮ ϽуϫгЮϜм 

нϳϧЮϜ нϳж ϤϽϫЪ дфϜ ϤϜ̭ϜϹзЮϜϢϝуϳЮϜ сϲϝзв ЭЪ сТ сжмϽϧЫЮшϜ ЬеЫЮ ̪  ЩЮϺ ϝзуЯК ϝ̯ϡтϽО еЫт бЮ

 ϣТϝЧϫЮϜ бϲϼ ев ϹЮнт Ϝ̯ϹтϹϮ ϝ̯Ϯϝϧж оϽж дϒ сгЦϽЮϜ ЙгϧϯгЮϜ мϒ ϤϝвнЯЛгЮϜ Йгϧϯв сТ еϳжм

 йуЯК ХЯГт ϣужмϽϧЫЮшϜсжмϽϧЫЮшϜ ϽЇзЮϜ E-Publishing  рϻЮϜ тϹзϧЃ  ϽЋЛЮϜ Ϝϻк ϤϜмϸϒ пЯК

ϝ̯ЊнЋ϶м ϤϝЫϡЇЮϜм ϤъϝЋϦъϜм ϟуЂϜнϳЮϜ ϝуϮнЮнзЫϦ ев  рϻЮϜ ϨнвϝгЮϜ ЩЮϺ ϥжϽϧжшϜ ϣЫϡІ

у̵Он̵ГϦ рϻЮϜм ϟжϜнϯЮϜ ϣТϝЪ ев ϢϝуϳЮϜ оϽϯв Ͻг̵в ̪ИϼϝЃϧвм ϽуϡЪ ЭЫЇϠ ϼ ϣϛуϠ ϼнГϦ сТ блЂϒ ϝ

сжмϽϧЫЮшϜ ϽЇзЮϜ. 

Я̵ϯгЮϜ ев ϣугЦϼ ϣϷЃж пк ϣужмϽϧЫЮшϜ ϤыϯгЮϜ ϽϡϧЛϦт̵ϼмϹЮϜ мϒ ϣϣКнϡГгЮϜ ϣ ̪Т̵м ϹЦм ЬнϳϧЮϜ Ϝϻк Ͻ

шϜсжмϽϧЫЮ  .бЮϝЛЮϜ онϧЃв пЯК ϤϝϡϧЫгЮϜ оϹЮ етϿϷϧЮϜ ев ϣгϷЎ ϤϝϲϝЃв ϢϹϚϝТ ϽЋϧЧϦ ъм

ϣужмϽϧЫЮшϜ ϤϝтϼмϹЮϜ  пЯКϜм ϩϳϡЮϜ сТ ϣЧϚϝУЮϜ ϤϝужϝЫвшϜ пЮϜ ϝкϜϹЛϧϦ ЭϠ етϿϷϧЮϜ ϣϲϝЃв ̭ϝзϧЦ

 ϝлϠ онϧϳгЮϜ ϽЇзЮϜ ϝтϜϿв ев ϹтϹЛЮϜ ϝкϽуОмсжмϽϧЫЮшϜ. 

Ͻ϶фϜ ϝгкϹϲϒ блϧЯт еЮ ϥжϽϧжшϜм ϞϝϧЫЮϜ дϖ ̪ нк ϹϲϜм ϒϹϡгЮϜ дц ϸмϹϳЮϜ ϹЛϠϒ пЮϖ дϝЧТϜнϧт ϝглзЫЮм

 ϣЪϼϝЇгЮϜ рϹтϕв ев ЭϠ ϣуЦϼнЮϜ ϟϧЫЮϜ ̭ϜϹКϒ ев днЫж ъϒ ϟϯтм .ϤϝвнЯЛгЮϜм ϽЫУЮϜ сТ ϣЪϼϝЇгЮϜ

 ϣЪϼϝЇгЮϜ ϤϝужϝЫвϖ пЋЦϒ ХЧϳϦ ϥжϽϧжшϜ ск ϝкм .дϝЪ ЭЫІ рϓϠЮЛгЯ ̪ϣТϽ сжмϽϧЫЮшϜ ϞϝϧЫЮϝТ

ск ϢϹϲϜм ϣЯгЛЮ дϝлϮм сЦϼнЮϜ ϞϝϧЫЮϜм онϧϳгЮϜ ̪еЮм  ϞϝϧЫЮϜ пЯК сжмϽϧЫЮшϜ ϽЇзЮϜ сЏЧт

ϜϽЧЮϜ ϟϲ ъм сЦϼнЮϜϢ̭ ̪Ϯ ЙЦϜм ̭ϝзϠ пТ иϼмϹϠ блзв ЭЪ анЧуЂ ЭϠϣТϽЛгЮϜ ϽЋК пТ ϹтϹ. 
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l^Ĉćj-]<

I  îǐîƟƗǁä ðǐƏî ƕǄǂǀ..................................................................................................<7<

I  ƑƨĀǀǁä öîƽ Ǐƺ ƕǐƓƑƢƗǆǗä ƕǁìǓä óƴƓ îǐìƾƗ(Cucurbita pepo L.)...................................... 
ǑƵïǆ ýǒǄƤ ÿƪơǆǃå íƕƵ<

10<

I  þǄ þƜǉ Ǐƺ ƑǊƓ ƕôƓƗîǄǁä çƑƻƬǁä óƴƓĀ îƑǄƙǁä ƕƓǘƬ ƕƻƬǁ îĀîǄǁäĀ ĂîǊõǄǁä ôƑƓƗîǗä ǏǂǄƑƴǄ ƕƨäîì
 æĀîìǆƓǁä(Lycopersicom esculentum Mill.)........................................................... 
āðƵ ǑǄƵ ǊƞāƤ ÿƓƪơā  ýāƤǆ ýǒǌƪā<

20<

I Ăîǐîƨǁä çƟƗ öîƮǁä åƑǊƗǁä òǐƢƪƗ ðäĀƴǁä éƑƴǆǁä Ǐƺ<...................................................... 
 ā ïǆƶǃå ïƮƓǈǃå íƕƵçíƓǆơ ëƓƙƽǃåíƕƵā ǑƶƕïƬǃå ïǒǆƪā Ǒƕǂï íǆơǆā ăíïǂ þåðƵ<

28<

I ǏǄƑƪǁä ïƳƑǄǁä Ǐƺ ýƑôƻǁäĀ ìǘǐǄǁä ìǆƳ þôƓǁä ƕǂƗǀĀ åǐǂƟǁä éƑƗǆâ çƑƻƬǁ ǏƙäîĀǁä ýǐĀƾƗǁä ................ 
 ýǆƓǂïƓƞǈǃå íǆơá íǃƓƤā ýƓƙƼ ǑơƕƮ<

39<

I ǁ  ƕǐƟƨǄ ƕƨäîìǁä çƑƨĀƾǄǁä Þäìƾ ƕǐìǆƕǐîĀƨ Ǐƺ æîǐƸƬǁä çäîƗƜǄǁä ìǆƳ..................................... 
         îǄƴǁä îƬƑǆǁä ìƓƳĀ ǏƓǀî ìǄƟǄ îƑƜǆǁä ìǁƑƢĀ  ýǘƨ îǐǉïĀ  ùƨĀǐǁä ĀìƓƳĀ ƕǐîĀƜ üǄƑƪĀ ǏƳîǄ þĀǄƉǄĀ þƑǄǐǂƨǁä þǐƨƟĀ<

48<

I ƕǐǄƑǆǁä ĂîĀƨǁä ðĀǄƑƜǁä îĀǀí Ǐƺ ǍƬƢǁä ƕǐǆƓǁ ƕǐƜǐƨǆ ƕƨäîì .............................................. 
æǌǄƪ ÿƓǆǒǄƪā ñƓƕïí ïíƓǈ 

60<

I éƑƗǆâ çƑǐìƑƬƗƽä íƸǁä þǄǓä ïǐïƴƗ öĀîƪǄ üǄƳ ƕƾôǆǄ Ǐƺ ƞǄƾǁääƕǐƓîƴǁä îƑôƽǓä Ǐƺ ǏƏƕǐîĀƨ/<.......... 
 ñǆƬ íǆơáā úƪāǒǃå ŸåíƕƵíǒðǆ íǆơáā ÿƓǆǒǄƪ êƓơ íǆơáā ÿƓƕƶƬ ÿǒíǃå ǊƞāƤ þǒǄƪā ýƓƶǈ ÿǒǆƪƓǒā<

75<

I ƕǐîĀƨ Ǐƺ îƑƮƢǁä üǐƬƑƟǄ ĉýǉà óîƳ ƕƓƑƜƗƨä îǐìƾƗ ......................................................... 
ǑƵƓƼïǃå þƪƓƿ íǆơáā íåíǀǆǃå Ÿå íƓƞ ðǒƓƼ 

88<

I  ƕǐíƷàĀ êƑƻƗǁä Ǐƺ þǐǁĀƗƑƓǁä þǐǐƴƗƑǊƻǐîĀ úƪǄì ƕǆǐìǄǁ ƕǐǂƟǄǁä úĀƨǁä Ǐƺ ƕƳƑƓǄǁä üƑƻôǓä .............. 
íǆƓơ ÿƙƓƼ íåíơǃå ǑǈƓǌƙā 

101<

I  Ăîǀƨǁä îìǆĀƪǁä þǐïƢƗ æîƗƺ îǐƙƉƗ(Beta vulgaris.L) ƕƺĀƪǀǄ ýäĀǀà üǀƪ ǍǂƳ  òƏƑƬƢǁä Ǐƺ
îĀíƜǂǁ ƕǐƴǐǆƬƗǁäĀ ƕǐƜĀǁĀǆǀƗǁä ...................................................................................... 

ăāƓƕƞǃå ïƓƮƙǈå Ÿåíƕƶǃå íǆơáā 

111<

I ÞäîƻƬǁä æîíǁä Ǐƺ ƕǐƓƟǁä ƕǂƸǁä çƑǆĀǀǄĀ ƕǂǐǀƪǁä çƑƻƬǁä óƴƓǁ ôƑƓƗîǗäĀ îƑƨǄǁä üǄƑƴǄ)Zea mays L.( 
ïƓƞǈǃå ÿåðï æƓǌƬ íāƶƪā  āþƓơǄǃå ÿƓƪƹ  ā ǑǄƵñāǈā  āíǆơǕå ïǒǆƪ òǒǈơǃå ïǆƓƛā<

122<
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I ĀƺîĀǄǁä îǐǐƑƴǄǁä óƴƓ ýǐǐƾƗ- þǐǂǐƙǐâ ǏǁĀƓ ýäìƢƗƨƑƓ ǏǁĀǂƟǁä ìƑǊƜǖǁ ƞǄƾǁä þǄ ïîô üǄƟƗ Ǐƺ ƕǐƜĀǁĀǐïǐƺ
 üĀǀǐǂƷ (PEG6000)<................................................................................................... 
 ÿƓƪƹïǒƕíƙ æǈǒðā þƓơǄǃå  ǑǄƵ íǆơǆā òǒǄƕ ôƓǒïā ïƓƞǈǃå ÿåðïā ïāƮǈǆǃå þǒïāæƓǌƬ íāƶƪā òǒǈơǃå ïǆƓƛā<

133<

I ïîôǁ ƕǐƳĀǆǁäĀ ƕǐƜƑƗǆǕä çƑƻƬǁä óƴƓǁ ƕǐƙäîĀǁä ƕǐǀĀǂƨǁä  ƑǐĀƬǁä üĀƺ þǄ [Glycine max (L.) Merr.] 

íāƪƶǃå íāïƹ  āþƓơǄǃå ÿƓƪƹ æƓǌƬ íāƶƪā 
144<

I à ƕǆƨƟǄǁä çƑǐǆƾƗǁä ýïƟ îƙǏƺ  çƑƴƻƗîǄǁä ùĀîõ çƟƗ ƕǐƢƑǆǄǁä çäîǐƸƗǁä ƕǊƜäĀǄǁ ýǐƨîƓǁä üĀƬƟǄ ƕǐƜƑƗǆâ
þǄǐǁä Ǐƺ ǍôƨĀǁä ....................................................................................................... 

 ñāí Ǒơǒ íǆơǆ íǆơǆáā þǄƶǆǃå íǆơ āÿåāǄƵ Ÿå íƕƵ  āǑǈƓǆǒǄƪǃå ƗǒíƓǈ 
157<

I  ĀǄ îǐƙƉƗǐƳä ìǁä ƕƳäîï üĀƬƟǄ ƕǐƜƑƗǆâ Ǐƺ ĉǄƟǁäò )CICER ARIETIMUN L. (ƕƓƑƬǕä ƕƜǐƗǆ  ƕƓƽƑƙƓ
þĀîƾǁä (HELICOVERPA ARMIGERA)<................................................................... 

þǈƓƹ ïāǌƬǆ<

171<

I  ǏƏìƓǄǁä ƞǄƾǁä ïîô Ǐƺ ƕǐƓƑƢƗǆǗä ƕǁìǓä ìǐìƟƗîƑƨǄǁä üǐǂƟƗĀ ôƑƓƗîǗä üǄƑƴǄ ýäìƢƗƨƑƓ .................. 
ïƓƞǈǃå ÿåðïā ýǀƵ þƓƪāā ƠǃƓƮ ÿāƪǒǆ 

179<

I  ƕǐƗƑƓǆǁä ƕǆǐîƾǁä ýäìƢƗƨƑƓ ƕǐîĀƨǁ ǏƳäîïǁä îäîƾƗƨǗä úôƑǆǄ Ǐƺ ǏƗƑƓǆǁä ÞƑôƸǁä Ǐƺ çäîǐƸƗǁä ƕƓƽäîǄNDVI 
 çƑǐôƴǄ þǄMODIS ƕǐǆǄïǁä ƕƨǂƨǂǁ 2000-2012............................................................ 

ƗơāƪƓǂ åíåïā íǃƓƤǃå íƓǒã<
188<

I  ƛǄƑǆîƓ ƕǄƏǘǄ āìǄCropWat8  ƕǁĀìƜǁ  îƑƜƪǓäĀ üǐƬƑƟǄǁä óƴƓǁ ǏƏƑǄǁä ûǘǊƗƨǗä ìǐìƟƗĀ Ăîǁä
ƕƳĀîïǄǁä æîǄƙǄǁä úƪǄì ƕôĀƷ Ǐƺ................................................................................... 
ăðƓƞơ ÿǆǒá üǒƓơǃå Ɨƶƕåïā ÿāǀơ íǆơǆā<

206<

I  ƕõƺƑƟǄƓ ƕǐƻǐƙǀƗǁä ÞäîƻƬǁä æîíǁä üĀƬƟǄǁ Ăîǁä ǇƑǐǄ ýäìƢƗƨä æÞƑƻǀ ǍǂƳ ƕƻǂƗƢǄ Ăî úƏäîô ýäìƢƗƨä îǐƙƉƗ
òǄƟ ................................................................................................................... 

āíƕƶǃå ýǚõā þǈƓƹ ýƓưǈā ăíïƞǃå þǒïǂǃå íƕƵā þåðƤ ĂïƬƕā çíāƵ þƓƪƕ<
218<

I  ƑǐîǐƗǀƓƓ ƞǐƾǂƗǁä îǐƙƉƗBurkholdria spp  ǏǆǐƜĀîƗǐǆǁä ìǐǄƨƗǁä þǄ ƕƻǂƗƢǄ çǗìƴǄ ƲǄǏƺ  çƑƓǆ ƕǐƜƑƗǆâ
ýôƑǄôǁä ................................................................................................................ 

 ïǋƓõǃå èƼïǒǆ 
235<

I  ýäìƢƗƨä ýǐǐƾƗ þǐìƪîǄǁä þǐǐƳäîïǁäǁƕǐƳäîïǁä çƑǄĀǂƴǄǁä îìƑƬǄ  ǏƺæìƟƗǄǁä ƕǐƓîƴǁä çäîƑǄǕä ............... 
Ǌǂƶǂ Ǒǈƺǃå íƕƵ íǒǃā 

250<

I ùƑǆƬà ƕƓƑƜƗƨä þǄ Ǐƻǂƴǁä îìǆĀƪǁä )Beta Vulgaris var. crassa Mansf(  çƟƗ Ʋǂƾǁä ìǐƳäĀǄǁ
 îǐƙƉƗ ùĀîõ ƕƾôǆǄǁäǁƑǄƪǁäƕǐ ǐƽîƪǁäƕ ƕǐîĀƨ þǄ ................................................................ 

ăāƓƕƞǃå ïƓƮƙǈå ǑƕƵðǃå ÿǒƪơā ýåðǈǃå ÿǒƪơā 
258<

I  åǆƴǁä Ǐƺ ǏƏǐïƜǁä ùǐƬĀƗǁäĀ ùƑƻƜǁä üǄƟƗ æìƑǐïǁ ăƑǐîƓƢǄ çäîƻôǁä èäìƟƗƨä)Vitis vinifera L.( 
"ìĀƨà êĀîôǄ" ùǆƬ ................................................................................................... 
Ǐƪāǆǃå Ǌǒðǈ æƓơï мÿƪơ ëƓƙƽǃå íƕƵ ÿǒƽǒǈ мƗƶǆƞ íǆƓơ Ɨǈǒǆáā āǈǒƙƪå êïāƞ ăðǆï<

275<
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 ƑƨĀǀǁä öîƽ Ǐƺ ƕǐƓƑƢƗǆǗä ƕǁìǓä óƴƓ îǐìƾƗ(Cucurbita pepo L.) 

ǏƳîǄ üǐǂƢ þƨƟǄǁä ìƓƳ)1( 
)1 çïåíã .(.Ɨǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜƗǈƙƪƕǃå éāơƕ 

.ǑƵïǆ ýǒǄƤ ÿƪơǆǃå íƕƵ .í :ƗǄƪåïǆǄǃ)  ïƕǃåǒ:ǑǈāïƙǂǃǗå í abdmmurie@yahoo.com.( 

 :þǚƙƪǙå ƣǒïƓƙ07/09/2015    :ýāƕǀǃå ƣǒïƓƙ29/11/2015 

:òƢǂǄǁä 
 ƗƑǒǌǄǃ ƗƶƕƓƙǃå Ɨƕǒõǃå éāơƕ Ɨõơǆ ǑƼ Ɨƕïƞƙǃå èîƽǈƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃåÜƗǒïāƪ Ü  Ǒǆƪāǆ ýǚƤ2007-2008  ÿǆư

 ƗǒƑåāƬƶǃå ƗǄǆƓǂǃå èƓƵƓõǀǃå þǒǆƮƙƕ ƗƕïƞƙRCBD ϣϪыϫϠ  çïƬƵ Ɨƙƪǃ ïƓƪǆǃå ýǆƓƶǆā ăïǌöǆǃå õƓƕƙïǙå ýǆƓƶǆ ñïí Üèåïïǂǆ
 Ɠƪāǂǃå ÷ïƿ ÿǆ ÿǒƛǚƛǃåā Ɨƙƪǃå Ɠǌǈƞǋā çƓƕïǆ èǙǚƪ ƴƪƙ ǑƼ ƗƽƮ(Cucurbita pepo L.) ̪ ƗǃíǕå ôƶƕ ïǒíǀƙ úíǌƕ

ƗǒƕƓƤƙǈǙå . ƴǆ Ɨǒāǈƶǆā ƗǒƕƓƞǒã Ɨƿǚƶƕ èõƕƙïå ÜƸǂ/èƓƕǈǃå ƗǒƞƓƙǈã ÿá ƝƑƓƙǈǃå Ơưāƙā Ɨƕƪǈā ÜèƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ èƓƽƮ
 çïǆƛǃå ÿðāā Ü% Ɨƛǈâǆǃå ïƓǋðǕå)0.875

**
, 0.591

**
 ̪0.416

**
r=(  íǀƶǃå ííƵ ǑƙƽƮ ƴǆ Ɨǒāǈƶǆ ƗǒƕǄƪ Ɨƿǚƶƕā ÜǑǃåāƙǃå ǏǄƵ

 ǏǃāǕå Ɨƛǈâǆǃå çïǋðǃå ïāǌö Ǐƙơ þƓǒǕå ííƵā)-0.417
**
 ̪-0.440

**
r=( Ǒǃåāƙǃå ǏǄƵ . ÿá ÜïƓƪǆǃå ýǒǄơƙ ƝƑƓƙǈ èïǌöá Ɠǆǂ

Ɠǆƛǃå ííƵ ƗƽƮï/ ïƬƓƕǆ ïǒƛƋƙ ǏǄƵá èǂǄƙǆå èƓƕǈ)0.8540(  çïǆƛǃå ÿðā ƗƽƮ ƓǌƙǄƙ ÜèƓƕǈǃå ƗǒƞƓƙǈã ǑƼ)0.3590 ̪( èǂǄƙǆåā
Ɨƛǈâǆǃå ïƓǋðǕå Ɨƕƪǈ ƗƽƮ % çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå ýưƼá )0.5355 ̪(åíƤƙƪå ÿǆ ÿĊǂǆǒ Ɠǆǆþ ǒƕƓƤƙǈå ƗǃíƋǂ èƓƽƮǃå üǄƙƗ 
.Ɠƪāǂǃå ÷ïƿ ƗǒƞƓƙǈã ÿǒƪơƙǃ 

ǁä çƑǄǂǀǁä :ƕǐƟƑƗƻǄÜƗǒƞƓƙǈǗå ÜïƓƪǆǃå ýǒǄơƙ ÜõƓƕƙïǙå ýǆƓƶǆ ÷ïƿ ÜƗǒƕƓƤƙǈå Ɨǃíá Ɠƪāǂǃå. 
 

:ƕǄìƾǄǁä 
Ɠƪāǂǃå ÷ïƿ ýāƮơǆ íƶǒCucurbitapepo L. ñǈƞǃå ýǒƮƓơǆ þǋá íơá Cucurbita.ssp )Robinson and Decker-

Walters, 1997.(  åîǌǃ ǑǄƮǕå ÿõāǆǃå üǒƪǂǆǃå ûõƓǈǆ ïƕƙƶƙ Ü÷āǈǃå (Lira, 1995)Ü  íƶǒā Ɠƪāǂǃå ÷ïƿC. pepo  ÷åāǈá ïƛǂá
 ĄƓƵāǈƙ ƗǒƙƓƕǈǃå ƗǂǄǆǆǃåÜ  Ċƪƿ íǀǃā èƓƵāǆƞǆ çïƬƵ Ǐǃã ƓǋïƓǆƛ ýǂƬ æƪơ ƗƽǄƙƤǆǃå ƗǒǈƓƙƪƕǃå ǊƼƓǈƮá èǆ)Paris and Cohen, 

2000 .(ǒçïǒƕǂ ƗǒƑåîƹ ƗǒǆǋƋƕ Ɠƪāǂǃå ÷ïƿ ƴƙǆƙÜ ƗƞưƓǈǃå Ɠǋïāîƕǃ þá ƗǒǈƓƙƪƕǃå ƓǋïƓǆƛǃ ĄßåāƪÜ  çíǒíƵ èǙƓǆƶƙƪå Ɠǌǃ ýƶƞ Ɠǆǆ
 Ɠǌǈǆ ƗǒƑåîƺǃƓǂ ðƙǃåā Ɨǒƕõǃåāǒ ǑƼ ƓǆǒƪǙ ÜƗưƽƤǈǆ Ɨǒïåïơ èåïƶƪƕ ĄƓǀƼåïƙǆ þƪƞǄǃ ƗǒƑåîƺǃå èƓǈāǂǆǃå ÿǆ íǒíƶǃƓƕ Ɨǒǈƹ ǉïƓǆƛƼ ÜƗǒǈǒ

ǑƙǒǂƓƕƪǃå úƓǈƮá ƗƵāǆƞǆ Spaghetti squash ) þāǒƪƓƙāƕǃåā íǒíơǃåā úƓǒǃǕå ÿǆ ƴƽƙïǆ Ăāƙƪǆƕ ĄƓǀƼåïƙǆFood and 

Nutrition Solution, 1993.( 

 íƶǒõƓƕƙïǙå ýǆƓƶǆ ăïǌöǆǃå  ïƬâǆ Ąå ǒƑƓƮơã ĄƓ ïƛǂá āá ÿǒƙƽƮ ÿǒƕ Ɨƿǚƶǃå ǉƓƞƙåā çāƿ íǒíơƙƕ ƠǆƪǒÜ  Ċǒǌǆ ƗǒǈƓǂǆã èƓƕǈǃå Ǒƕïǆǃ ĄƋ
) ýāƮơǆǃå ƗƽƮ ƴǆ Ɨõƕƙïǆǃå Ɨƶƽƙïǆǃå éǒïāƙǃå èƓƞïí èåî èƓƽƮǄǃ ïƬƓƕǆǃå ïǒƹ æƓƤƙǈǙåAdams and Grafius, 1971( ̪

 ýƞƪ îã)2001 (Fazio ǃ Ǌƙƪåïí ǑƼ õƓƕƙïǙå èƓƿǚƶ ïƓǒƤǃå ǑƼC.sativus  ƗǒƕǄƪ Ɨǆǒƿ)0.31-r=( ƽƮ ÿǒƕ Ǒƙ þƓǒǕå ííƵ
èƓƕǈǃå ïƓǆƛ ííƵā Ɨƛǈâǆ çïǋð ýāá ƠƙƽƙǃÜ ǈƓǂ Ɠǆǈǒƕ èǒƕƓƞǒãƗ  ÿǒƕ ǑƙƽƮ þƓǒǕå ííƵ Ǐƙơ Ɨƽõƿ ýāá)r=0.26 ( ā ǏǄƵ ïƓǆƛǃå ííƵ

èƓƕǈǃå Ơưāá ƓǆǒƼ  Ü)2003(Mohamed et al.,   çƓƕïǆ èǙǚƪ ñǆƤ ÿǆ úǃâǆ ǑƙƓƕǈ ƴǆƙƞǆ ǑƼ õƓƕƙïǙå ýǆƓƶǆǃ þǌƙƪåïí ǑƼ
 Ɠƪāǂǃå ÿǆ ĄƓǒǄƤåíC. pepo ÜƗǒƪǈƞǃå Ɨƕƪǈǃå ƗƽƮ ÿǒƕ ƪǒƑïǃå ûƓƪǃå ýāõ ÜèƓƕǈǃå ǏǄƵ ûåïāǕå ííƵ ÿǆ ýǂāƗ Ǐƙơ íǀƶǃå ííƵ Ü

ƗǒǄǂǃå ƗǒƞƓƙǈǗåā ƗǒïāǂƓƕǃå ƗǒƞƓƙǈǗå Ü% íǀƶǃå Ɨƕƪǈ ÜƗƛǈâǆ çïǋð ýāá ïāǌöÜ  āǑǃåāƙǃå ǏǄƵ õƓƕƙïǙå ýǆƓƶǆ þǒƿ èƺǄƕ íǀǃ )0.76- ̪
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**0.90-** ̪0.90- ̪0.50 ̪0.53** ̪0.89r=.(  Ɠǆǂ ǑƵïǆ Ɠǌƕ þƓƿ Ǒƙǃå Ɨƪåïíǃå ƝƑƓƙǈ èïǌöá)2005( þǒǒǀƙǃ 25  ÿǆ Ąåðåïõ
Ɠƪāǂǃå ÷ïƿ C. pepo Ü ā ƗǒƞƓƙǈǙå ƗƽƮ ÿǒƕ Ɨǒāǈƶǆā ƗǒƕƓƞǒå õƓƕƙïå ƗƿǚƵ üƓǈǋ ÿá ǑƙƽƮå Ɨƕƪǈ ïƓǋðǕƗƛǈâǆǃå %  ïƓǆƛǃå ííƵā
èƓƕǈǃå ǏǄƵ *)0.701 ̪**0.869r=(  ā ÜǑǃåāƙǃå ǏǄƵăïāƕƞǃå íƞā )2006(  èƓõƓƕƙïǙå ÿǆ ǏǄƵá èǈƓǂ Ɨǒƛåïāǃå èƓõƓƕƙïǙå ÿá

 ííƵāā ƗǒǄǂǃå ƗǒƞƓƙǈǙå ÿǒƕ ĄƓǒāǈƶǆā ĄƓǒƕƓƞǒå ĄƓǒïǌöǆ ĄƓõƓƕƙïå üƓǈǋ ÿá ïǂîā ÜƓƪāǂǃå ÷ïƿ ǑƼ Ɨƪāïíǆǃå èƓƽƮǃå þöƶǆǃ Ɨǒïǌöǆǃå
Ǖå ûƓǒƪǃå ñƽǈ ǑƼā Üçïǂƕǆǃå ƗǒƞƓƙǈǗå ƴǆ %íǀƶǃå Ɨƕƪǈǃ ĄƓƕǃƓƪā ÜèƓƕǈǃå ǏǄƵ ïƓǆƛǃåā ûåïāýƮāƙ )2009Soleimani et al., ( 

ǌƙƪåïí ǑƼþ ïƓǒƤǃå ÿǆ ĄƓƽǈƮ ïƬƵ ƗƪǆƤǃ C.sativus пЮϖ  Ɨǒāǈƶǆā Ɨǒāƿ õƓƕƙïå ƗƿǚƵ**)0.932r=(  ÿǒƕƗǒƞƓƙǈǗå ƗƽƮ  ííƵā
ïƓǆƛǃåÜ Ɨǒāǈƶǆā Ɨõƪāƙǆ èǈƓǂ Ɠǆǈǒƕ )r=0.332**( ûƓƪǃå ýāõ ƗƽƮ ƴǆÜ  èǈƓǂ ÿǒơ ǑƼ Ɨƽǒƶư ƗǒƕƓƞǒãƽƮ ƴǆ Ǒƙ çïǆƛǃå ýāõ
Ɠǋïõƿā . 

 ïƓƪǆǃå ýǆƓƶǆ ýǒǄơƙ íƶǒ ïõ íơáƑå û ßƓƮơǙå ÿǒƙƽùƮ ÿǒùƕ Ɨùƿǚƶǃå æƕùƪ ñƓùǒƿ ïƕƵ Üçðǒǆǆǃå Ɨǒƛåïāǃå æǒǂåïƙǃå ǏǄƵ úïƶƙǄǃ Ǒǆǂǃå
 çïùùƬƓƕǆǃå ïùùǒƹā çïùùƬƓƕǆǃå èåïǒƛƋùùƙǃå ÿùùǆ ýùùǂ íùùǒíơƙā ǑùùƼ Ɠùùǌǃ ïùùƬƓƕǆǃå ïùùǒƹ æƓùùƤƙǈǙƓƕ Ơǆùùƪǒ Ɠùùǆǆ ÜƗùùǒƞƓƙǈǗå ƗƽùùƮ)Singh and 

Chaudhary, 1995( Ü āǑƛåïāùǃå ÿǒùƪơƙǃå ƝǆƓùǈïƕ ǑùƼ ƗùǃƓƶƼ ƗùǒƕƓƤƙǈå Ɨùǃíá íùǒíơƙ )Tsegaye et al., 2006(̪  èïùǌöá îãƗùƪåïí 
)1986( Rahman et al.,   ïƬƓƕǆā æƞāǆ ïǒƛƋƙ ïƕǂá ǑǈƓƛƕ ðƓƙǆå ÜèƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ ÿá ǑùƼ ƗùǒƞƓƙǈã èƓùƕǈǑƑƓùƵāǃå ÷ïùǀǃå Ü

 ïƓùƬá Ɠùǆǃ ĄƓùǒǄƞ üùǃî ïǌöā)1992(Saha et al.,   ÜèƓùƕǈǃå ǏùǄƵ ïƓùǆƛǃå ííùƵ èƓƽùƮ ÿùǆ ýùǂǃ ïùƬƓƕǆǃåā æùƞāǆǃå ïǒƛƋùƙǃå Ǐùǃã ā ÿðā
 Ɠùǌǃāõā çïùǆƛǃå ǑùƼãǈǑǄùƪƶǃå ƓƙƓǂùƪāǆǃå ÷ïùƿ ƗùǒƞƓƙ óùǄƤ Ɠùǆǂ Ü)1998(Kumaran et al.   ÷ïùƿ ǑùƼ ïƓùƪǆǃå ýùǆƓƶǆǃ þǌƙùƪåïí ǑùƼ

 èƓùùƕǈǃå ǏùùǄƵ ïƓùùǆƛǃå ííùùƵ) ƗùùƪǒƑïǃå ƓùùǌƙƓǈāǂǆā ƗùùǒƞƓƙǈǗå ÿǒùùƕ Ɨùùǒƛåïāǃåā Ɨùùǒïǌöǆǃå èƓùùõƓƕƙïǙå Ɨùùǒāǈƶǆ Ǐùùǃã ǑǄùùƪƶǃå ƓƙƓǂùùƪāǆǃå āÜ(Ɠùùǌǈðā 
 ā ǏǄƵǕå ïƬƓƕǆǃå ïǒƛƋƙǃå çïǆƛǃå ÿðā ƗƽƮ èíƕá ǑùƼ ÜƗùǒƞƓƙǈǗåƗƽùƮ ƓùǌƙǄƙ èƓùƕǈǃå ǏùǄƵ ïƓùǆƛǃå ííùƵ āā Üíùƞ )2000(Miha et al.,  

 ïùƬƓƕǆ ïǒƛƋùƙ ǏùǄƵá üùǄƙǆå íùƿ Üçíùơåāǃå çïùǆƛǃå ÿðā õùƪāƙǆ ÿá)1.699 ( þƓǆùƬǃå ƗùǒƞƓƙǈã ǑùƼ ϽҶгЮϜ Momordica charantia L. Ü
èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ üǃî ǑƼ ǉǚƙ )0.932(ϯуϧзϠ ̪ϣ    ϣҶЂϜϼϹЮ ϣ̱ҶϠϼϝЧв)2004(Jia   ǏùǄƵ çïùƬƶǃ èƓƽùƮ ïùƬƵ ǑùƼ ïƓùƪǆǃå ýùǆƓƶǆ

 úǒǄǃå ÷ïƿ ÿǆ úƓǈƮáLuffa acutangula Roxb.  ̪ ïùƬƓƕǆā ǑùƪǒƑï ýǂùƬƕ èïƛƋƙ íƿ ÜƗǒƞƓƙǈǗå ƗƽƮ ÿá Ɨƪåïíǃå ƝƑƓƙǈ èïǌöá
ùƙǃå ǏùǄƵ çíùơåāǃå çïùǆƛǃå ÿðā ýíùƶǆā èƓùƕǈǃå ǏùǄƵ ïƓùǆƛǃå ííƵ ǑƙƽƮ ÿǆ ýǂƕ ƓùǆǒƼ ÜǑǃåāïƓùƬá )2009 (Khan et al.,  þǌƙùƪåïí ǑùƼ

 õǀǈùǆǃå ÷ïùǀǃå ÿùǆ ĄǚƤíùǆ ÿǒïùƬƵā ƗùƶƕïǕTrichosanthes dioica Roxb.Ü  ïǒƛƋùƙǃå Ɨùǒǆǋá Ǐùǃã ïùǒƹ ǏùǄƵ ïƓùǆƛǃå ííùƶǃ ïùƬƓƕǆǃå
èƓƕǈǃå )2.562( Üïāîùƕǃå Ǐùǃã æǄǃå Ɨƕƪǈā çïǆƛǃå ýāõ ǑƙƽƮ ýǚƤ ÿǆ Ü Ɠùǆǂ ĄƓùƕƞāǆ ĄåïùƬƓƕǆ ĄåïǒƛƋùƙ çíùơåāǃå çïùǆƛǃå ÿðā õùƪāƙǆ üùǄƙǆå

ơ þƓùǒǕå ííùƵ ƗƽùƮ èðƓùơ ƓùǆǒƼ Üíùơåāǃå èƓùƕǈǃå ƗùǒƞƓƙǈã ǑƼ Ąåïƕƙƶǆā ƴùƽƙïǆ ǑƕǄùƪā ïùƬƓƕǆ ïǒƛƋùƙ ǏùǄƵá ǏùǃāǕå Ɨùƛǈâǆǃå çïùǋðǃå Ơƙùƽƙ Ǐùƙ
íơåāǃå èƓƕǈǃå ƗǒƞƓƙǈã ǑƼ Ɨǆǒǀǃå. 

þǃƓùùƶǃå ǑùùƼ Ɨƶùùƪåā ƗùǒƼåïƺƞ ûõƓùùǈǆ ǑùùƼ ƗùùƽǄƙƤǆǃå ƗǒǈƓƙùùƪƕǃå ǊùùƙƓƵāǆƞǆƕ Ɠùƪāǂǃå ÷ïùùƿ úƓǈùùƮá úùùǄƙƤǆ ƗùùƵåïð ïùƬƙǈƙ îã Ü ƗơƓùùƪǆǃå èùùƺǄƕ
 ĄƓùùǒǄơǆ Ǌùùǈǆ ƗùùƵāïðǆǃå /5712 Ϝ̯ϼϝҶҶϧЫк / Ɠǋïåíùùǀǆ ƗùùǄƺƕ19091 /Ƹǂ ïƓùùƙǂǋ) ÜǑùùƵåïðǃå ëǚùùƮǗåā ƗùùƵåïðǃå çïåðā2012( ̪ ǑùùƼ íāùùƪǒā

 ïùùõǀǄǃ ƗùùǄƤíǆǃå ÿùùƞǌǃå ÿùùǆ ƗùùƵāǆƞǆ ƗùùǒǄơǆǃå ƗùùƵåïðǃåùùǋïƓƕƙƤå íùùƶƕƓ ùùơƕǃå ðùùǂåïǆ Ăíùùǃ éāǃ Ɨùùǒǈõāǃå ā Ɠùùǌǆǒǒǀƙ íùùǒíơƙ ÜĄƗùùǒƞƓƙǈã ƓùùǋǚƵá
 āǑǄơǆǃå üǄǌƙƪǆǃå ûāîǃ ƗǆƑǚǆ ƓǌǄưƼá . āǃƓƕ þƹï ÿùǆåïðƕ ýāùƮơǆǃå åîùǋ ƗùƵåïð ïāùõƙèǚƤíùǆǃå üùǄƙ ƗùƵÜ ÿá Ǚã  ƗùƞƓơ èƓùǒǃƓƶƽǃå

 ĄƓǒāǈùƪ ƓùǌǒāƓǀƙ íåïǒƙƪǙ  ƗǒƵåïðǃå èðĊðùƵ ÜƗùǒǈõāǃå Ɨùǒƛåïāǃå ïíƓùƮǆǃå ÿùǆ çíƓƽƙùƪǙå çïāïùưÜ ùĊǒƛïāǆ ĄƓùưāơ ýùƛǆƙ Ǒùƙǃåā ĄƓ  ĄǚùưƼ ÜĄƓùǆƓǋ
 ÿùùƵ ƗùùǄƤíǆǃå úƓǈùùƮǕå ƓùùǆǌƞåïíǗƓùùƪāǂǃå ýāùùƮơǆǃ Ǒƛåïāùùǃå ÿǒùùƪơƙǃå Ɲǆåïùùƕ ǑùùƼÜ Ƶāǈ èƓƽùùƮ èåî ÿùùƞǋ êƓùùƙǈǗ Ɨùùƶƽƙïǆ ÜƗùùǒǃƓƵ Ɨùùǒ

ƗǒƞƓƙǈǗåÜ ƗùǒǄơǆǃå ƗùǒƑǒƕǃå úāïùöǃå ƴùǆ ƗùǆǄƿƋƙǆā ÜÿƓùǂ üǃîùǃ  ÿƓùǂǆƕ ƗùǒǆǋǕå ÿùǆèƓùƕǈǃå Ǒùƕïǆǃ  ÿǆùư æƓùƤƙǈǙå ßåïƞƎùƕ ÷āïùƬǃå ýùƕƿ
 ƗƽùƮǃå ǑùƼ ƓùǋïǒƛƋƙ ïåíùǀǆā Ɨùǀǒïõā ÜĄƓùưƶƕ Ɠǌùưƶƕ ƴǆ ƗƽǄƙƤǆǃå èƓƽƮǃå èƓƿǚƵ Ɨƶǒƕõ ƗƼïƶǆ ÜýāƮơǆǄǃ Ǒƛåïāǃå ÿǒƪơƙǃå ƝǆƓǈïƕ

ǋǕå èåî ýùǒǄơƙā ăïǌöǆǃå õƓƕƙïǙå ýǆƓƶǆ ÿǆ ýǂ Ɨƪåïíǃ éơƕǃå åîǋ úíǋ üǃîǃ ǊǒƼ æāƹïǆ æƓƤƙǈå ûǒǀơƙ úíǌƕ ƗǒíƓƮƙƿǙå Ɨǒǆ
.ýāƮơǆǃå ÿǒƪơƙ ƝǆƓǈïƕ ǑƼ ƗǃƓƶƼā ƗǆƓǋ ƗǒƕƓƤƙǈå Ɨǃíá íǒíơƙ ýƞá ÿǆ ïƓƪǆǃå ýǆƓƶǆ 
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:ǈƾƏäîôĀ èƟƓǁä ìäĀǄ 
ƕǐƗƑƓǆǁä æìƑǄǁä ƗǆƓƶǃå ƗƑǒǌǃå ǑƼ Ɨõƕǈƙƪǆǃå ƴƪƙǃå ƗǒāƕǕå ƓǌƙǙǚƪā Ɠƪāǂǃå ÷ïƿ ÿǆ ĄƓǒíïƼ ĄƓǈǒƞǋ ÿǒƛǚƛā ĄƗƙƪ Ɨƪåïíǃå ǑƼ þíƤƙƪå :

 ðāǆïǃå èǄǆơ Ǒƙǃåā ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ)IL1Ü IL2 ÜIL3 ÜIL4 ÜIL5 ÜIL6 ÜIL7 ÜIL8 ÜIL9ǈǒƓƕƙǆǃå (Ɨ  èƓƽƮ ǑƼ
 ā ƗĊǒïǆƛǃåā ƗĊǒïưƤǃå ƓǌƙƓƽƮā ƓǌƙǒïāǂƓƕ.ƓǌǒƼ ƗĊǒƞƓƙǈǗå èƓǈĊāǂǆ 

ƕƨäîìǁä íǐƻǆƗ ƲƽĀǄ ÷Ɠƽƙïå ǏǄƵ ƴǀƙ Ǒƙǃå ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǄǃ ƗƶƕƓƙǃå Ɨƕǒõǃå éāơƕ Ɨõơǆ ǑƼ Ɨƪåïíǃå èîĊƽǈ :
600  ƴƿāǆǃå Ɨƕïƙ ðƓƙǆƙā ÜĄƓƽǒƮ ïƓơā ĄßƓƙƬ íïƓƕ ìƓǈǆƕ çðǒǆƙǆǃåā ïơƕǃå Ơõƪ ÿƵ þƗǒíƵƓƿ ƗǒǄǆï ƓǌǈƋƕ )PH = 7.89  çïǒǀƼā (

Ɨǒāưƶǃå çíƓǆǃƓƕ ǑǄǂǃå èāðǓåā ̪ƗơāǄǆǃå ƗǄǒǄƿ þāǒƪǃƓǂǃå èƓǈāƕïǂ ÿǆ ƴƽƙïǆ Ăāƙơǆ èåî  ÿǆ íǒƞā ăïƮǈƵïāƽƪāƽǃå ñƓƙāƕǃåā. 
 :üǄƴǁä ýƨäĀǄ þƪāǆǃå ǑƼ þƙ2007  ǏǄƵ ýāƮơǃåā ǑǃíƓƕƙǃå úƮǈ ÿǒƞǌƙǃå þƓöǈ ûƼā Ɠǌǈǒƞǌƙǃ ƴƪƙǃå ƗǒāƕǕå èǙǚƪǃå ƗƵåïð

 ā ÜýāǕå ýǒƞǃå ïāîƕƼ Ǒ ǑǈƓƛǃå þƪāǆǃå2008  ƗǒƑåāƬƶǃå èƓƵƓõǀǃå þǒǆƮƙƕ Ɨƕïƞƙ ÿǆư ƓǌƑƓƕàā ýāǕå ýǒƞǃå ÿƞǋ èǆĊǒƿ íǀƼ
 õƤǃåā ÿǒāƕǕå Ǒƙǃǚƪǃ ÿǒǒƼïõǃå ÿǒõƤǃå óĊƮƤ ÜõāõƤ Ɨƛǚƛ Ɨǒƕǒïƞƙ Ɨƶõƿ ýǂ èǈǆưƙ éǒơƕ Üèåïïǂǆ Ɨƛǚƛƕ ƗǄǆƓǂǃå

 ƴƿåāƕ ăíïƽǃå ÿǒƞǌǄǃ éǃƓƛǃå Ǒõƪāǃå10 Ǒƛåïā ðåïõ ýǂ ÿǆ èƓƙƓƕǈ  ýƮƓƽƕ140 ā õǒǀǈƙǃƓƕ ăïǃå õāõƤ ÿǒƕ þƪ80  ÿǒƕ þƪ
 ƗǆíƤ ǑƼ ǑƵåïðǃå ëǚƮǙåā ƗƵåïðǃå çïåðā èƓǒƮāƙ ûƼā ƗƵåïðǃå íƶƕā ýƕƿ ƗǒƵåïðǃå ƗǆíƤǃå èƓǒǄǆƵ ƗƕïƞƙǄǃ þíĊƿā ÜèƓƙƓƕǈǃå

ǆƙƵåā ÜƓƪāǂǃå ÷ïƿ ýāƮơǆí  ƗǒƙƓƕǈǃå Ɨǒƛåïāǃå ýāƮǖǃ Ǒǃāíǃå íǌƶǆǃå ýƕƿ ÿǆ ÷āưāǆǃå èƓǒƵïǀǃå èƓƽƮāǆ ǏǄƵ úǒƮāƙǃå ǑƼ
(IPGRI, 1983 ):ƗǒǃƓƙǃå èåßåïǀǃå ýǒƞƪƙ Ɨƪåïíǃå ýǚƤ þƙ . 

 ФϝЃЮϜ ЬнВ (бЂ)   ЬнВ(бЂ) ϣувыЃЮϜ   ϸϹКЮϜϤϝувыЃ ϣЃуϚϽЮϜ ФϝЃЯЮ 
 пЮмцϜ ϣϫжϕгЮϜ ϢϽкϿЮϜ пϧϲ ϹЧЛЮϜ ϸϹК   аϝтцϜ ϸϹКϱϧУϧЮ  ϣϫжϕгЮϜ ϢϽкϿЮϜ

пЮмцϜ 
 ϣϡЃж % ϣϫжϕгЮϜ ϼϝкϾцϜ 

 ϢϽгϫЮϜ ЬнВ )бЂ(  рϽПЊцϜϽГЧЮϜ )бЂ(  сгЗКцϜϽГЧЮϜ )бЂ( 
 ЭЫЇЮϜ ЭуЮϸL/D  ЭвϝϳЮϜ ЬнВ )бЂ(  м(М) ϢϽгϫЮϜ дϾ 
 % ϣТϝϯЮϜ ϢϸϝгЮϜ ϣϡЃж  % ϣужϹЛгЮϜ ϰывцϜ ϣϡЃж  ϤϝϡзЮϜ ϼϝгϪ ϸϹК 
 ϣуϮϝϧжϖ ϤϝϡзЮϜ (НЪ) ϹϲϜнЮϜ   

ǏƏƑƬƟǕä üǐǂƟƗǁä :þƙ õƓƕƙïǙå ýǆƓƶǆ Ɨƪåïí  ăïǌöǆǃåƗǒƞƓƙǈǗƓƕ ƓǌƙƿǚƵā Ɨƪāïíǆǃå èƓƽƮǃå ÿǒƕ  ßƓƕǓå ƴǆƙƞǆ ǑƼ Ǐǈƛǆ Ǐǈƛǆ
 æƪơƕ(Gomez and Gomez, 1983)  ƝǆƓǈïƕ þåíƤƙƪƓƕSPSS v.15  ĄƓǀƼā ƗƿǚƶǄǃǒưƓǒïǃåƗ: 

►▬▐ Ɑ▬░▬▒ȾⱭ▬░ Ɑ▬▒ 

►▬▐ :.õƓƕƙïǙå ýǆƓƶǆ 
Ɑ▬░▬▒ :ƗƽƮǃå ÿǒƕ üïƙƬǆǃå ÿǒƓƕƙǃåi  ƗƽƮǃåāj. 

Ɑ▬░ ╪▪▀ Ɑ▬▒ ƗƽƮǃå ÿǆ őýǂǃ ÿǒƓƕƙǃå :i  ƗƽƮǃåāj. 
 ýǒǄơƙ ñïí Ɠǆǂ ïƓƪǆǃå ýǆƓƶǆPath coefficient̪ Ɨƪāïíǆǃå ƗƽƮǃå ƗǆǋƓƪǆǃ Ɨǒƕƪǈǃå ƗǒǆǋǕå èƕƪơāƗǒƞƓƙǈǗƓƕ  ƗǃíƓƶǆǃå ûƼā

100Ĭ RI%= {|CDi|/×i| CDi|} ) ϟЃϳϠ(Dewey and Lu, 1959 
╒╓░ ƗƽƮǄǃ íǒíơƙǃå ýǆƓƶǆ :i. 
╡╘.ƗĊǒƞƓƙǈǗå ǑƼ ƗƽƮǃå ƗǆǋƓƪǆǃ ƗĊǒƕƪǈǃå ƗĊǒǆǋǕå : 

 

:ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 

 :ǗĀà üǄƑƴǄ:ôƑƓƗîǗä 
í èïƞƗƪåï  ƴǆ Ɨƪāïíǆǃå èƓƽƮǃå õƓƕƙïåƗǒƞƓƙǈã ƗƽƮǃ Ǒǈāǂǆ þǋá íơåāǃå èƓƕǈǃå  ííƵā % Ɨƛǈâǆǃå ïƓǋðǕå Ɨƕƪǈ ǑƙƽƮ Ɠǆǋā

ÜèƓƕǈǃå ǏǄƵ ïƓǆƛǃå ƙ îã ýāíƞǃå èƓǒõƶǆ ïǌö)1( Ü Ɨõƪāƙǆā ƗǒƕƓƞǒã Ɨƿǚƶƕ èõƕƙïå % Ɨƛǈâǆǃå ïƓǋðǕå Ɨƕƪǈ ƗƽƮ ÿá ƗǒǃƓƵ
 Ɨǒāǈƶǆǃå**)0.591** ̪0.627r=( íơåāǃå èƓƕǈǃå ƗǒƞƓƙǈã ǑƙƽƮ ƴǆÜ èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵā Ǒǃåāƙǃå ǏǄƵ Ɠǆǈǒƕ ÜƿǚƵ èƽƮƙå Ɨ



ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

13 

 

õƓƕƙïǙå ƗǒƕǄƪǃƓƕ  èåî ƗõƪāƙǆǃåƗǒǃƓƶǃå Ɨǒāǈƶǆǃå  çïǋðǃå ïāǌö Ǐƙơ þƓǒǕå ííƵā íǀƶǃå ííƵ ÜèƓǒǆǚƪǃå ííƵ ÜûƓƪǃå ýāõ ƴǆ
 çïǆƛǃå ýǆƓơā ǏǃāǕå Ɨƛǈâǆǃå**)0.344-** ̪0.372-** ̪0.553-** ̪0.446-**̪0.374-r=( ǏǄƵǑǃåāƙǃå Ü èƽƮƙå Ɠǆǈǒƕ

ƕ õƓƕƙïǙå ƗƿǚƵå ƗǒƕǄƪǃƓ èåî ƗƽǒƶưǃƗǒāǈƶǆǃå  Ɨǒǆǚƪǃå ýāõ ƴǆ ƗǒǃƓƶǃå**)0.273-r=.( 
ïǒƬƙ Ɠǆǂ ýāíƞǃå ǑƼ õƓƕƙïǙå ýǆƓƶǆ þǒƿ Ɨƪåïí ƝƑƓƙǈ )1(  ǏǃãïƓǆƛǃå ííƵ ƗƽƮ õƓƕƙïå ƗƿǚƵ ÿá èƓƕǈǃå ǏǄƵ  Ɨǒāƿ ƗǒƕƓƞǒã èǈƓǂ
 èåîƗǒāǈƶǆ ïƓǋðǕå Ɨƕƪǈ ƴǆ ƗǒǃƓƵ % Ɨƛǈâǆǃå )**0.627r= ƴǆ Ɨǒāǈƶǆǃå ƗǒǃƓƵ Ɨǒāƿ ƗǒƕƓƞǒȒåā (íơåāǃå èƓƕǈǃå ƗǒƞƓƙǈã ̪)** 

0.875r=( Ü ā Ɨƽǒƶư ƗǒƕƓƞǒȒå*)0.171r=(  ƴǆ Ɨƕƪǈ Ɨƿǚƶƕ èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ ƗƽƮ èõƕƙïå ÿǒơ ǑƼ Ü%ƗƼƓƞǃå çíƓǆǃå
 èåî Ɨõƪāƙǆ ƗǒƕǄƪƗǒāǈƶǆ  ƴǆ ƗǒǃƓƵ èƓƽƮǋðǃå ïāǌö Ǐƙơ þƓǒǕå ííƵā íǀƶǃå ííƵ ÜèƓǒǆǚƪǃå ííƵǏǃāǕå Ɨƛǈâǆǃå çï 

**)0.372-** ̪0.447-** ̪0.471-r=(  ǏǄƵǑǃåāƙǃå Ɨƽǒƶư ƗǒƕǄƪ Ɨƿǚƶƕā ÜƗǒāǈƶǆǃå ƗǒǃƓƵ  ƴǆ ǑƙƽƮƗǒǆǚƪǃå ýāõ 

**)0.211-r=(  ā ýāõ çïǆƛǃå ýǆƓơ**)0.227-r=.( 
Ơưāƙ  ÿǒƕ èơāåïƙ Ɨƿǚƶƕ èõƕƙïå Ɠǌǈá íơåāǃå èƓƕǈǃå ƗǒƞƓƙǈã ƗƽƮǃ õƓƕƙïǙå ýǆƓƶǆ þǒƿƗǒƕƓƞǒǙå  ƗǒāǀǃåƗǒāǈƶǆǃå ƗǒǃƓƵ  ííƵ ƴǆ

èƓƕǈǃå ǏǄƵ ïƓǆƛǃåÜ ƝƑƓƙǈ ƴǆ æƪƓǈƙǒ Ɠǆƕ ǑƵïǆ )2005( ā)2009(Soleimani et al., Ü ïƓǒƤǃåā Ɠƪāǂǃå ÷ïƿ ǏǄƵ þǌƙƪåïíƕÜ 
 ā èõƕƙïå Ɠǌǈá þǒǀǃå üǄƙ Ơưāƙ Ɠǆǂ èåî Ɨõƪāƙǆ ƗƿǚƶƕƗǒǃƓƵ Ɨǒāǈƶǆ  ƗƽƮ ƴǆ Ɨƕƪǈǈðāā çïǆƛǃå ýāõ Ü% Ɨƛǈâǆǃå ïƓǋðǕåƓǌ Ü

 ƝƑƓƙǈ èßƓƞ Ɨƪåïíǃåñåïāƕ ýƓǆƵá ƴǆ ĄƗǆƞƪǈǆ  ÿāïƤàā)2009( ā)2007 (Sanwal et al., ǏǄƵ þǌƙƪåïíƕ  çíƵ ÿǆ ýǒƮƓơǆ
 ā ÜƗǒƵïǀǃå ƗǄǒƮƽǃå Ɨƽǒƶư ƗǒƕƓƞǒã ƗƿǚƶƕƗǒāǈƶǆǃå ƗǒǃƓƵ ƴǆ ƗƽƮ  Ɨõƪāƙǆ ƗǒƕǄƪ Ɨƿǚƶƕ èõƕƙïå ÿǒơ ǑƼ ÜýǂƬǃå ýǒǃí Ɨǒāǈƶǆ ƴǆ

 Ǐƙơ þƓǒǕå ííƵā íǀƶǃå ííƵ ǑƙƽƮǏǃāǕå Ɨƛǈâǆǃå çïǋðǃå ïāǌöÜ ƝƑƓƙǈ ƴǆ ĄƓƕïƓǀǆ üǃî ßƓƞ Tamil et al., (2012) м)2003  ( 

Mohamed et al., ā)2002(Dara et al.,  пЯК блϧЂϜϼϹϠ ā Ɠƪāǂǃå ÷ïƿ ǑǃāƮơǆÜõǀǈǆǃå ÷ïǀǃå  Ɨƿǚƶƕā õƓƕƙïå Ɨƽǒƶư ƗǒƕǄƪ
Ɨǒāǈƶǆǃå ƗǒǃƓƵ  ƗƪǒƑïǃå ûƓƪǃå èƓǒǆǚƪ ííƵ ǑƙƽƮ ƴǆýǆƓơ ýāõā   .çïǆƛǃå 

 Ɠǆǂ ýǒǃí ƗƽƮƕ ƗǄƛǆƙǆǃå ƓǌǄǂƬ Ɨƶǒƕõǃ çííơǆǃå üǄƙ ƓǆǒƪǙ ÜƗǒǈƓƙƪƕǃå ïƓǆƛǃå èƓƽƮ ÿǒƕ õƓƕƙïǙå èƓƿǚƵ çíƬā Ɨǆǒƿ Ɨƪåïí ïǌöƙ
ÜýǂƬǃå Ɠǌǈáèơāåïƙ ǒāǀǃå ƗǒƕƓƞǒǗå ÿǒƕƗ  ýāõ ƗƽƮ ƴǆ ƗǒǃƓƶǃå Ɨǒāǈƶǆǃå èåî çïǆƛǃå*) *0.799r=( ƪƓǈƙǒ Ɠǆƕæ ýƓǆƵá ƴǆ 
)2009(Khan et al,.  ƗǒƕƓƞǒǗåā õƪāƙǆǃåƗ  ÿðā õƪāƙǆ ƴǆ çïǆƛǃå**)0.312r=̪( åîǋā ƝƑƓƙǈ ƴǆ þƞƪǈǒ )2004 (Jia 
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 üĀìƜǁä1 ƲǄƗƜǄ Ǐƺ ìƟäĀǁä çƑƓǆǁä ƕǐƜƑƗǆâ ƲǄ ƕǐƳĀǆǁä òƏƑƬƢǁäĀ ƕǐǄǀǁä çƑƻƬǁä óƴƓ þǐƓ ôƑƓƗîǗä üǄƑƴǄ .36 ƕǐĀƓǓä ƑǊƗǗǘƨĀ ăƑǐìîƺ ăƑǆǐƜǉ  þǄ
ƑƨĀǀǁä öîƽ 

ýāƮơǆ ǏǄƵ Ǌƙƪåïí ǑƼ  ǑƽǒǄǃå ÷ïǀǃåLuffa acutangula Roxb ÿǒơ ǑƼ Ü Ɨǒāǈƶǆǃå ƗǒǃƓƵ Ɨõƪāƙǆ ƗǒƕǄƪ èǈƓǂ
**)0.429r= (  .çïǆƛǃå ýǆƓơ ƗƽƮ ƴǆ 

 Ɨƪåïí ƝƑƓƙǈ ýǚƤ ÿǆ ƠưƙǒõƓƕƙïǙå èƓƿǚƵ ÜƗƪāïíǆǃå èƓƽƮǄǃ  ƗƽƮ ÿǒƪơƙǃ æƓƤƙǈǙå ÿáÜƗǒƞƓƙǈǗå  æƓƤƙǈǙƓƕ þƙǒ ÿá ÿǂǆǒ
 èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ ƗƽƮǃ ïƬƓƕǆǃåā ïǂƕǆǃåǋā ǉïǂî Ɠǆ ƴǆ ûƼåāƙǒ åî)1990 (Rastogi and Deep  ƗƽƮǃāϣϡЃж  ïƓǋðǕå

Ɨƶƽƙïǆǃå % Ɨƛǈâǆǃå  Ǌǒǃã ýƮāƙ Ɠǆ ûƼåāǒ Ɠǆƕ)2012 (Aruah et al.,Ü ôƓƽƤǈƓƕ üǃîǂ  Ɨƛǈâǆǃå çïǋðǃå Ǐƙơ þƓǒǕåā íǀƶǃå ííƵ
çïǆƛǃå ýǆƓơ ïƮƿā ǏǃāǕåÜ ûƼåāǒ Ɠǆƕ  Ǌǒǃã óǄƤ ƓǆMuralidhara et al., (2014) ā)2002(Dara et al.,  ǌƙƪåïí ǑƼ Ɠǆ

 ā ǑǄƪƶǃå ÷ïǀǃå ǑǃāƮơǆ ǏǄƵæāƹïǆǃå ýǂƬǄǃ Ɨǒƕïƙǃå ÿá Ɠǆǂ ÜïƽƮǕå ƣǒõƕǃåƙ Üǃ æƓƤƙǈǙƓƕ þƙ ǑƙƽƮçïǆƛǃå ýāõÜ  Ɠǋïõƿā
æāƹïǆǃå ýǂƬǃå æƪơƕ þöƵǕåÜ ƝƑƓƙǈ ûƼåāǒ Ɠǆƕ )2001 (Refaei Ɠƪāǂǃå ÷ïƿ ǏǄƵÜ  üǃîǂ ƗƽƮ íƶƙ ÿá ÿǂǆǒ çïǆƛǃå ýǆƓơ ýāõ

 Ąǚǒǃí ýǂƬǃå ýǒǃí ôƓƽƤǈǙ ĄƓǒƕƓƤƙǈåƵ ïǒƕƶƙǃåā Üÿ .þöƵǕå Ɠǋïõƿ ÷Ɠƪƙåā ïƓǆƛǃå ïƮƿ 

  : ϝ̯ужϝϪϼϝЃгЮϜ ЭвϝЛв : 

  ̪ϽІϝϡгЮϜ ϽуОм ϽІϝϡгЮϜ ϝкϽуϪϓϦ ϽϡК ϣуϮϝϧжшϜ ϣУЊ сТ ϣ̯гкϝЃв ϽϫЪцϜ ϤϝУЋЮϜ ϹтϹϳϦ сТ ϢϽуϡЪ ϣугкϒ ϼϝЃгЮϜ ЭвϝЛв ϣЂϜϼϸ ЩЯϧгϦ

 ЬмϹϯЮϜ сТ ϣЂϜϼϹЮϜ ϭϚϝϧж ϥϳЎмϒ  Ϻϖ)2( ̪ Ċÿá èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ ƗƽƮÜ  æƞāǆǃåā ïƬƓƕǆǃå ïǒƛƋƙǃå þǒƿ ǏǄƵá ǏǄƵ èðƓơ íƿ

ϣУЋЮϜ 
ϣуϮϝϧжϖ ϤϝϡзЮϜ 

(НЪ) 

ФϝЃЮϜ ЬнВ 

 ϣЃуϚϽЮϜ

(бЂ) 

ЬнВ 

 ϣувыЃЮϜ

(бЂ) 

 ϸϹК

ϤϝувыЂ 

 ФϝЃЮϜ

ϣЃуϚϽЮϜ 

 ϹЧЛЮϜ ϸϹК

 пϧϲ

ϼнлЖǀ1 

аϝтцϜ ϸϹК 

 пϧϲ

ϼнлЖǀ1 

 ϣϡЃж

 ϼϝкϾцϜ

% ϣϫжϕгЮϜ 

ЬнВ  ϢϽгϫЮϜ

(бЂ) 

ϽГЧЮϜ 

 рϽПЊцϜ 

(бЂ) 

ϽГЧЮϜ  

гЗКцϜс 

 (бЂ) 

ЭЫЇЮϜ ЭуЮϸ 

L/D 

ЬнВ 

 ЭвϝϳЮϜ

(бЂ) 

 дϾм

 ϢϽгϫЮϜ

(М) 

 ϣϡЃж ϢϸϝгЮϜ

ϣТϝϯЮϜ 

% 

 ϣϡЃж

 ϰывцϜ

 ϣужϹЛгЮϜ 

% 

ϣЃуϚϽЮϜ ФϝЃЮϜ ЬнВ 

)бЂ( 
-0.088               

(бЂ) ϣувыЃЮϜ ЬнВ -0.085 0.741**              

 ФϝЃЮϜ ϤϝувыЂ ϸϹК

ϣЃуϚϽЮϜ 
-0.298** 0.590** 0.294**             

 пϧϲ ϹЧЛЮϜ ϸϹК

ϼнлЖǀ1 
-0.417** 0.666** 0.645** 0.386**            

 пϧϲ аϝтцϜ ϸϹК

ϼнлЖǀ1 
-0.440** 0.445** 0.507** 0.204* 0.743**           

 ϼϝкϾцϜ ϣϡЃж

% ϣϫжϕгЮϜ 
0.591** -0.344** 

-

0.273** 
-0.372** -0.553** -0.446**          

) ϢϽгϫЮϜ ЬнВбЂ( 0.327** -0.141 -0.093 -0.153 -0.297** -0.234** -0.028         

 ϽГЧЮϜ рϽПЊцϜ

(бЂ) 
-0.011 -0.100 -0.161 -0.022 -0.049 -0.027 0.090 0.074        

 сгЗКцϜ ϽГЧЮϜ

(бЂ) 
0.027 0.187* 0.234** 0.051 0.149 0.206* -0.028 0.025 0.042       

 ЭЫЇЮϜ ЭуЮϸL/D 0.255** -0.262** -0.210* -0.210* -0.331** -0.356** -0.040 0.799** -0.047 -0.420**      

(бЂ) ЭвϝϳЮϜ ЬнВ -0.232** 0.731** 0.617** 0.400** 0.672** 0.545** -0.374** -0.257** -0.006 0.385** -0.429**     

(М) ϢϽгϫЮϜ дϾм 0.416** 0.065 0.182* -0.001 -0.160 -0.143 0.093 0.436** 0.005 0.131 0.312** -0.102    

 ϣТϝϯЮϜ ϢϸϝгЮϜ ϣϡЃж

% 
0.069 -0.050 -0.078 -0.109 -0.063 -0.116 0.125 -0.033 0.143 -0.171* 0.037 0.016 -0.171*   

 ϰывцϜ ϣϡЃж

% ϣужϹЛгЮϜ 
0.040 0.121 0.159 -0.008 -0.010 0.052 -0.069 0.188* 0.040 0.092 0.143 -0.040 0.188* -0.239**  

ϤϝϡзЮϜ ϼϝгϪ ϸϹК 0.875** -0.159 -0.211* -0.372** -0.447** -0.471** 0.627** 0.163 0.009 -0.008 0.126 

-

0.227*

* 

0.037 0.171* -0.024 

* пЮϖ ϽуЇϦ ϣтнзЛгЮϜ ϹзКонϧЃв 5 % ** ϣуЮϝЛЮϜ ϣтнзЛгЮϜ пЮϖ ϽуЇϦ ϹзКонϧЃв 1 % ǀ1 пЮмцϜ ϣϫжϕгЮϜ ϢϽкϿЮϜ 

сϠϝϯтϖ АϝϡϦϼъϜ : + -    сϡЯЂ АϝϡϦϼъϜ :  
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ǑƼ  íơåāǃå èƓƕǈǃå ƗǒƞƓƙǈã ƗƽƮ)0.8540() çïǆƛǃå ÿðā ƗƽƮ çïƬƓƕǆǃå ƓǌƙåïǒƛƋƙ Ɨǆǒƿ ǑƼ ƓǌƙǄƙ Ü0.3590 ƗƽƮ þƛ Ü( Ɨƕƪǈ ïƓǋðǕå
 ƗƽƮ èǂǄƙǆå ĂïƤá Ɨǌƞ ÿǆā Ü% Ɨƛǈâǆǃå ƗƕƪǈƗƛǈâǆǃå ïƓǋðǕå  ǏǄƵ ïƓǆƛǃå ííƵ ƗƽƮ ýǚƤ ÿǆ çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå ǏǄƵá %

 èƓƕǈǃå)0.5355(ǏǄƵ ïƓǆƛǃå ííƵ ƗƽƮǃ çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå ƓǌǒǄƙǃ Ü  ýǚƤ ÿǆ èƓƕǈǃå Ɨƕƪǈ% Ɨƛǈâǆǃå ïƓǋðǕå )0.0514( þƛ Ü
 ƗƽƮǃ çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå Ɨƕƪǈ çïǆƛǃå ÿðā ýǚƤ ÿǆ % Ɨƛǈâǆǃå ïƓǋðǕå)0.0334( ā Ü çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå ƓǌƙǄƙ ĆƗƕïƓǀǆ þǒǀƕ

 èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ ýǚƤ ÿǆ çïǆƛǃå ÿðā ƗƽƮǃ)0.0316( ÿǆ èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ ƗƽƮǃ çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå èßƓƞā Ü
 çïǆƛǃå ÿðā ýǚƤ)0.0133( ýǚƤ ÿǆ çïǆƛǃå ÿðā ƗƽƮǃ çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå ĄåïǒƤá èǄơā Ü Ɨƕƪǈ ïƓǋðǕåƗƛǈâǆǃå  %

)0.0076.( Ċưāǒ Ɠǆǂ ýāíƞǃå Ơ)3( Ɨǒƕƪǈǃå ƗǒǆǋǕå îã ÜƗǒƞƓƙǈǗå ÿǒƓƕƙ ÿǆ ƗǄƮƽǆǃå èåïǒƛƋƙǃåā %  ííƵ ƗƽƮ ƗǆǋƓƪǆ Ɨƕƪǈ èƺǄƕ
 èƓƕǈǃå ǏǄƵ ïƓǆƛǃå)72.93(% çïǆƛǃå ÿðā ƗƽƮ ƓǌƙǄƙ Ü)12.89(% ýǚƤ ÿǆ èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƶǃ ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǃå þƛ Ü

 Ɨƕƪǈǈâǆǃå ïƓǋðǕå% Ɨƛ )8.78(% çïǆƛǃå ÿðā ýǚƤ ÿǆ èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƶǃ ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǃå ƗǆǋƓƪǆ þƛ Ü)2.27(% Ü
 ĄƗǆǋƓƪǆ ǉǚƙ  ƗƽƮǃ ïƬƓƕǆǃå ïǒƛƋƙǃå ƗƕƪǈƗƛǈâǆǃå ïƓǋðǕå )0.67(% ĊǄơā Ü ýǚƤ ÿǆ çïǆƛǃå ÿðā ƗƽƮ Ɨǒƕƪǈǃå ƓǌƙǒǆǋƋƕ ĄåïǒƤá è Ɨƕƪǈ

 Ɨƛǈâǆǃå ïƓǋðǕå)0.55(%ƕƪǈ ÷āǆƞǆ ƸǄƕā ÜçïƬƓƕǆǃå ïǒƹā çïƬƓƕǆǃå ƓǌƙåïǒƛƋƙƕ éǚƛǃå èƓƽƮǄǃ ƗǒǄǂǃå ƗǆǋƓƪǆǃå Ɨ )98.09(%. 
 çïƬƓƕǆǃå èåïǒƛƋƙǃå ÿá ïƓƪǆǃå ýǆƓƶǆ Ɨƪåïí ÿǆ óǄƤǈ ǑƙƽƮǃ ÿðāā ÜèƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵèåïǒƛƋƙǃåā Üçïǆƛǃå  ƗƽƮǃ ïƬƓƕǆǃå ïǒƹ

ƽƮ íƶƙ Ɠǆǂ ÜƗǒƞƓƙǈǗå ƗƽƮƕ ĄƗǆǋƓƪǆ ïƛǂá Ǒǋ èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ èƓçïǆƛǃå ÿðāā èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵÜ  ā Ɨƕƪǈ ïƓǋðǕå
Ǒƛåïāǃå ÿǒƪơƙǃå Ɲǆåïƕ ǑƼ ƗǒƕƓƤƙǈå ƗǃíƋǂ % Ɨƛǈâǆǃå Ɠƪāǂǃå ÷ïƿ ƗǒƞƓƙǈã ïǒāõƙǃ. ƗǀƼåāƙǆ ƓǈƞƑƓƙǈ èßƓƞ ǉïǂî Ɠǆ ƴǆDewan et 

al., (2014) ā)2004 (Jia)м ̪1992(Saha et al.,  м)1989(Nagaprosuna and Ramarao   ǏǄƵ þǌƙƪåïí ǑƼ
ơǆƓƮ ÷ïƿ ýǒAsh  .ïƓǒƤǃåā ǑǄƪƶǃå ÷ïǀǃå ÜǑƽǒǄǃå ÷ïǀǃåā ĄƗƕïƓǀǆ ƓǈƞƑƓƙǈ èßƓƞ Ɠǆǂ ýƓǆƵǕIslam et al., (2014) 
ā)1998(Kumaran et al.,  ̪ā)1999 (Sarkar et al., ̪ā)2000(Miha et al.,  )м1989( Pandita et la.,  þǌƙƪåïí ǑƼ

ýāƮơǆ ǏǄƵ ÜǑǈåāƶƼǕå ÷ïǀǃå Ɠƪāǂǃå ÷ïƿā ïǆǃå þƓǆƬǃå Üõǀǈǆǃå ÷ïǀǃå ÜǑǄƪƶǃå ÷ïǀǃå .Ǒǃåāƙǃå ǏǄƵ 
:ƕƬǘƢǁä 

¶ ƗǒƕƓƞǒã ƗƿǚƵā èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵā èƓƕǈǃå ƗǒƞƓƙǈã ÿǒƕ Ɨǒāƿ ƗǒƕƓƞǒã õƓƕƙïå ƗƿǚƵíāƞā  ƴǆ Ɨõƪāƙǆ Ɨƕƪǈ ïƓǋðǕå
Ɨƛǈâǆǃå  .ǏǃāǕå Ɨƛǈâǆǃå çïǋðǃå ïāǌö Ǐƙơ íǀƶǃå ííƵ ƴǆ Ɨõƪāƙǆ ƗǒƕǄƪā % 

¶  èƓƕǈǃå ǏǄƵ ïƓǆƛǃåííƵ ƗƽƮǃ çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃåā Üçïǆƛǃå ÿðāā ÜèƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ ǑƙƽƮǃ çïƬƓƕǆǃå èåïǒƛƋƙǃå ÿã
.ƗǒƞƓƙǈǗå ƗƽƮ ǑƼ ĄƗǆǋƓƪǆ ïƛǂá Ǒǋ 

 üĀìƜǁä2. % ƕƙǆáǄǁä îƑǉïǓä ƕƓƨǆ ÛæîǄƙǁä þïĀ ÛçƑƓǆǁä ǍǂƳ îƑǄƙǁä ììƳ çƑƻƬǁ æîƪƑƓǄǁä îǐƷĀ æîƪƑƓǄǁä çäîǐƙƉƗǁä  Ǐƺ.çƑƓǆǁä ƕǐƜƑƗǆâ 
етϝϡϧЮϜ ϼϹЋв ϤϜϽуϪϓϧЮϜ 

 ϼϝгϫЮϜ ϸϹК ϣУЊ ϽуϪϓϦ сТϤϝϡзЮϜ ϣуϮϝϧжϖ 

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.8540 

ϢϽгϫЮϜ дϾм ϣУЊ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0133 

% ϣϫжϕгЮϜ ϼϝкϾцϜ ϣϡЃж ϣУЊ Ьы϶ ев Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0514 

ИнгϯгЮϜ 0.9187 

 ϢϽгϫЮϜ дϾм ϣУЊ ϽуϪϓϦ сТϤϝϡзЮϜ ϣуϮϝϧжϖ 

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.3590 

ϤϝϡзЮϜ пЯК ϼϝгϫЮϜ ϸϹК ϣУЊ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0316 

 ϣϡЃж ϣУЊ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ% ϣϫжϕгЮϜ ϼϝкϾцϜ 0.0076 

ИнгϯгЮϜ 0.3982 

 % ϣϫжϕгЮϜ ϼϝкϾцϜ ϣϡЃж ϣУЊ ϽуϪϓϦ сТϤϝϡзЮϜ ϣуϮϝϧжϖ 

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.0820 

ϤϝϡзЮϜ пЯК ϼϝгϫЮϜ ϸϹК ϣУЊ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.5355 

ϢϽгϫЮϜ дϾм ϣУЊ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0334 

ИнгϯгЮϜ 0.6508 
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 üĀìƜǁä3. ƕƻƬ þǐƑƓƗ Ǐƺ ǏƨǐƏî üǀƪƓ ƕǄǉƑƨǄǁä çƑƻƬǂǁ ƕǐƓƨǆǁä ƕǐǄǉǓä çƑƓǆǁä ƕǐƜƑƗǆâ 

етϝϡϧЮϜ ϼϹЋв CD RI% 

пЯК ϼϝгϫЮϜ ϸϹК ϤϝϡзЮϜ 0.7293 72.93 

ϢϽгϫЮϜ дϾм 0.1289 12.89 

% ϣϫжϕгЮϜ ϼϝкϾцϜ ϣϡЃж 0.0067 0.67 

 ϤϝϡзЮϜ пЯК ϼϝгϫЮϜ ϸϹК ĬϢϽгϫЮϜ дϾм 0.0227 2.27 

пЯК ϼϝгϫЮϜ ϸϹК  ϤϝϡзЮϜ Ĭ% ϣϫжϕгЮϜ ϼϝкϾцϜ ϣϡЃж 0.0878 8.78 

 ϢϽгϫЮϜ дϾм Ĭ% ϣϫжϕгЮϜ ϼϝкϾцϜ ϣϡЃж 0.0055 0.55 

сЯЫЮϜ ϣуϡЃзЮϜ ϣугкцϜ Ингϯв 0.9809 98.09% 

ϣуЧϡϧгЮϜ ϤϜϽуϪϓϧЮϜ Ингϯв 0.0191 1.91 

CD:  ϹтϹϳϧЮϜ ЭвϝЛв    RI% :ϣуϡЃзЮϜ ϣугкцϜ 

:çƑƟîƗƾǄǁä 
¶ ã ƗƽƮ ÿǒƪơƙǃ æƓƤƙǈǙå ÿÜƗǒƞƓƙǈǗå  ïƓǋðǕå Ɨƕƪǈā èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ ƗƽƮǃ ïƬƓƕǆǃåā ïǂƕǆǃå æƓƤƙǈǙƓƕ þƙǒ ÿá ÿǂǆǒ

Ɨƶƽƙïǆǃå % ƗƛǈâǆǃåÜ ôƓƽƤǈƓƕ üǃîǂ çïǆƛǃå ýǆƓơ ïƮƿā ǏǃāǕå Ɨƛǈâǆǃå çïǋðǃå Ǐƙơ íǀƶǃå ííƵ. 
¶  þåíƤƙƪåƽƮ èƓ ā çïǆƛǃå ÿðāā èƓƕǈǃå ǏǄƵ ïƓǆƛǃå ííƵ Ɨƕƪǈ ƗǃíƋǂ % Ɨƛǈâǆǃå ïƓǋðǕåǑƛåïāǃå ÿǒƪơƙǃå Ɲǆåïƕ ǑƼ ƗǒƕƓƤƙǈå  ýƞá ÿǆ

 ƴƼïƓƪāǂǃå ÷ïƿ ƗǒƞƓƙǈã. 
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Abstract:  

An experiment was carried out at Altyba Research Station, General Commission for Scientific 

Agricultural Research (GCSAR), Syria, during 2007and 2008 seasons, in randomized complete 

block design (RCBD) with three replications. Phenotypic correlation and path analysis of 16 

agronomic characters were studied for 36 F1 hybrids and their 9 parents of summer squash 

(Cucurbit apepo L.), to estimate some selection indices. The results showed high significant 

positive correlation between  plant yield and fruit number per plant, female flowers% and average 

fruit weight (r=0.875**, 0.591**, 0.416**), respectively. While high significant negative 

correlation was detected between plant yield and days and nods number to first female flower (r=-

0.417**.-0.440**) respectively. The path analysis revealed that number of fruits/plant had 

maximum direct effect (0.8540) on plant yield, followed by average fruit weight (0.3590). Female 

flowers% had the greatest indirect effect on plant yield, indicating these characters can be used as 

selection indices for yield improvement of summer squash.  

Key words: Correlation coefficient, Path analysis, Yield, Selection indices, Summer squash. 
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 þǄ þƜǉ Ǐƺ ƑǊƓ ƕôƓƗîǄǁä çƑƻƬǁä óƴƓĀ îƑǄƙǁä ƕƓǘƬ ƕƻƬǁ îĀîǄǁäĀ ĂîǊõǄǁä ôƑƓƗîǗä ǏǂǄƑƴǄ ƕƨäîì
 æĀîìǆƓǁä(Lycopersicom esculentum Mill.) 

*ĀïƳ ǏǂƳ)1( ǈƜĀƢ þƑƨƟĀ)2( üĀƢǄ üǐǊƨĀ)3( 

)1 ÜƗƪƓǆƞǃå éāơƕ Ɨõơǆ .(.Ɨǒïāƪ Üñāõïõ ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå Üñāõïõ ǑƼ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǃå ðǂïǆ 
)2.Ɨǒïāƪ ÜƗǒƿîǚǃå ÜÿǒïƬƙ ƗƶǆƓƞ ÜƗƵåïðǃå ƗǒǄǂ ÜÿǒƙƓƪƕǃå þƪƿ .( 
)3.Ɨǒïāƪ ÜûƬǆí ÜǑǆǄƶǃå éơƕǄǃ ƓǒǄƶǃå ƗƑǒǌǃå .( 

 ǑǈāïƙǂǃǙå íǒïƕǃå ÜāðƵ ǑǄƵ .þ :ƗǄƪåïǆǄǃ*)izzo198899@gmail.com.( 

 :þǚƙƪǙå ƣǒïƓƙ20/10/2015    :ýāƕǀǃå ƣǒïƓƙ12/11/2015 

òƢǂǄǁä 
ñāõïõ ǑƼ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǃå ðǂïǆǃ ƗƶƕƓƙǃå ƗƪƓǆƞǃå éāơƕ Ɨõơǆ ǑƼ éơƕǃå åîǋ ăïƞá/ þƪāǆǃå ýǚƤ ÜƗǒïāƪ

2014 ǑǄǆƓƶǆ Ɨƪåïí úíǌƕ üǃîā èƓƽƮǃ ïāïǆǃåā ăïǌöǆǃå õƓƕƙïǙå  ƗƕǚƮþƪ/Ƹǂ) ïƓǆƛǃå3çïǆƛǃå úǚƹ ƗǂƓǆƪā Ü(  Ü(þǆ)
çïǆƛǃå ýāõā çïǆƛǃå ôïƵā Ü(þƪ) ƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈā Üçïǆƛǃå ǑƼ èåïǒƞơǃå ííƵā Ü(þƪ) (%)ăíïƽǃå èƓƕǈǃå ƗǒƞƓƙǈȒåā Ü 

å ÿǆ ĄƓǒǃíƓƕƙ úƮǈ ĄƓǈǒƞǋ ïƬƵ ƗƪǆƤ Ɨƪåïíǃå èǈǆưƙā .(èƓƕǈ/Ƹǂ) èƓƵƓõǀǃå þǒǆƮƙ ûƼā Ɨƕïƞƙƕ èǆĊǒƿ Ǒƙǃåā ÜƓǌƑƓƕà ƴǆ çāïíǈƕǃ
 ăíïƽǃå èƓƕǈǃå ƗǒƞƓƙǈã ƴǆ çïāíǈƕǃå ïƓǆƛ ƗƕǚƮǃ ĄƓǒāǈƶǆ ĄƓǒƕǄƪ ĄƓõƓƕƙïå Ɨƪåïíǃå ƝƑƓƙǈ èǈĊǒƕā Üèåïïǂǆ Ɨƛǚƛƕ  ƗǄǆƓǂǃå ƗǒƑåāƬƶǃå**)-

0.492r=**) çïǆƛǃå ýāõā Ü(-0.439 r=**) çïǆƛǃå ôïƵā Ü(-0.685 r=å ííƵā Ü( çïǆƛǃå ǑƼ èåïǒƞơǃ(r=0.649- **) Ü
 ƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈ ƴǆ ĄƓĊǒāǈƶǆ ĄƓƕƞāǆ ƓǌõƓƕƙïå ÿƓǂ ÿǒơ ǑƼ(r=0.319*) çïǆƛǃå úǚƹ ƗǂƓǆƪā Ü(r=0.779**)  Ü

 ƴǆ üǃî ûƼåïƙǒ ÿá ǏǄƵ ïƓǆƛǃå ƗƕǚƮ ÿǒƓƕƙ ǑƼ ƗǆǋƓƪǆ èƓƽƮǃå ïƛǂá ÿǆ çïǆƛǃå úǚƹ ƗǂƓǆƪ ÿá ïāïǆǃå ýǆƓƶǆ Ɨƪåïí èïǌöáā
ƵÿǒǆƑǚǆ çïǆƛǃå ǑƼ èåïǒƞơ ííƵā çïǆƛǄǃ ôïÜ .çïāíǈƕǃå ïƓǆƛ ƗƕǚƮ ÿǒƪơƙǃ ĄƓǒƕƓƤƙǈå ĄåïƬâǆ çïǆƛǃå úǚƹ ƗǂƓǆƪ ƗƽƮ Ċíƶƙ ǊǒǄƵā 

:ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä çāïíǈƕǃå  Û.ïāïǆǃåā ăïǌöǆǃå õƓƕƙïǙå ǑǄǆƓƶǆ 

ǁäƕǄìƾǄ: 

 íƶƙ Ąåïöǈ þǃƓƶǃå ßƓơǈá ƴǒǆƞ ǑƼ ïƓưƤǃå ýǒƮƓơǆ þǋá ÿǆ çïāíǈƕǃå ƗƽǄƙƤǆǃå èƓƑǒƕǃå ƴǆ úǒǂƙǃåā þǄƿƋƙǃå ǏǄƵ ƗǒǃƓƶǃå Ɠǌƙïíǀǃ
) çííƶƙǆǃå èƓǆåíƤƙƪǚǃ ƓǌƙǆƑǚǆā ƗǒǃƓƶǃå ƓǌƙǒƞƓƙǈȒåā(Kumar et al 2013 ƗơƓƪǆ ǑƼ ǑǆǃƓƶǃå Ăāƙƪǆǃå ǏǄƵ ÷ïðƙā Ý4.39 

 ǑǄǂ êƓƙǈƎƕā ÜïƓƙǂǋ ÿāǒǄǆ150.51  ÿõ ÿāǒǄǆ(FAO, 2012) ǑƼ ïƬƵ ƗǈǆƓƛǃå Ɨƕƙïǆǃå Ɨǒïāƪ ýƙơƙā . éǒơ ÜĄƓǒǆǃƓƵ êƓƙǈǗå
 þƓƶǃ Ɨǒïāƪǃå ƗǒƵåïðǃå ƗǒƑƓƮơǗå ƗƵāǆƞǆǃå ïǒƬƙ2013  èƺǄƕ Ɨǒāïǆǃå ƗǒǄǀơǃå ƗơƓƪǆǃå ÿá Ǐǃã6443  èƞƙǈá ĄåïƓƙǂǋ264224 

 ƗǒƞƓƙǈƎƕ ĄƓǈõ41  èƺǄƕ ƗǒǄƶƕǃå ƗǒǄǀơǃå ƗơƓƪǆǃåā ÜïƓƙǂǋ/ÿõ1482  èƞƙǈá ÜĄåïƓƙǂǋ8785 ƗǒƞƓƙǈƎƕ ĄƓǈõ 5.9  ǑƼ ÜïƓƙǂǋ/ÿõ
Ƶ ƸǄƕ ÿǒơ Ɨǒǆơǆǃå ƗƵåïðǃå ǑƼ çïāíǈƕǃƓƕ ƗƵāïðǆǃå Ɨǒǂǒƙƪǚƕǃå èāǒƕǃå íí37789 āơǈƕ ïíǀƙ ƗơƓƪǆƕ ĄƓƙǒƕ 1512  êƓƙǈƎƕā ĄåïƓƙǂǋ

 āơǈƕ ïíǀǒ ǑǄǂ226734  ƗǒƞƓƙǈƎƕ ĄƓǈõ6  Ċǂïƙ .èǒƕ/ÿõ çïāíǈƕǃå Ɨǒƕïƙ Ɲǆåïƕǃ ǑƪǒƑïǃå úíǌǃå ð- æǒïƿ èƿā Ǐƙơ-  ÿǒƪơƙ ǏǄƵ
íơǆǃå úāïöǃå ƴǆ úǒǂƙǃåā ƗǒƞƓƙǈǗå íǀƼ ïưƓơǃå èƿāǃå ǑƼ ǑǂǚǌƙƪǙå ǑƵāǃå ïāõƙ ƴǆ ÿǂǃā Üüǃî ïǒƹā ôåïǆǖǃ ƗǆāƓǀǆǃåā çí

ÜƗƮƓƤ Ɨǒǆǋá üǄǆƙ ïƓǆƛǃå ƗǒƵāǈ èơƕƮá þƞơǃå) ƗǒƞïƓƤ èƓƽƮƕ êðƓõǃå üǚǌƙƪǚǃ ƗơǃƓƮǃå ïƓǆƛǃå çíāƞ ííơƙƙ éǒơ ÜÿāǄǃå Ü
 āƗǌǂǈǃå) ƗǒǄƤåí èƓƽƮƕā Ü(ƗƕǚƮǃå ÜƗơƑåïǃå ā Ü(þåāǀǃåCausseet al., 2010) Ü( íǒíơƙ ǑƼ ƗǆƓǌǃå èƓƽƮǃå ÿǆ ƗƕǚƮǃå íƶƙā
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ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

21 

 

ÜƴǒǈƮƙǃåā ýǀǈǃåā ÿơƬǃå ýǆơƙǃ ƓǌƙǒǄƕƓƿ Ăíǆā ïƓǆƛǃå Ɲưǈ Ɨƞïí ííơƙ ǑǌƼ ÜïƓǆƛǃå çíāƞ  Ǐǃã ýāƮāǄǃ Ɨǒƕïƙǃå Ɲǆåïƕ èǌƞāƙ íƿā
ÿāǄǃå ƗƪǈƓƞƙǆ ƗƕǄƮ ïƓǆƛ (Aurand et al., 2012; Seymour, 2012) Ü ƗƕǚƮǃåā Ɠǌƕ þǂơƙǒ Ɨƕǂïǆ ƗƽƮ ÿǆ íǒíƶǃå

èƓƛïāǆǃå (Chapman et al, 2012) ÜƗƽƮǃå ǉîǋ èƓǈāǂǆǃ æƓƤƙǈǙå þƙǒ üǃîǃÜ  ýǂ çíƓǒð ýǚƤ ÿǆ ƗƕǚƮǃå çíƓǒð ÿǂǆǒ éǒơ
ƓǌƙƓǈāǂǆ ÿǆ ÿāǂǆÜ çïƬƕǃå ƗƕǚƮ çíƓǒð ýƛǆÜ  .çïǆƛǃå úǚƹ ƗǂƓǆƪā ăïǌöǆǃå õƓƕƙïǙå ýǆƓƶǆ ïǒíǀƙ ĊÿãSimple Correlation 

Coefficient  üǄƙǃ ÿǒƪơƙǃå ƗǒǈƓǂǆã ǏǄƵ ŋýíǒ ăāǈƶǆǃå õƓƕƙïǙåā ÜèƓƽƮǃå ÿǆ ïƛǂá āá ÿǒƙǈƛå ÿǒƕ õƓƕƙïǙå Ăíǆ ǏǄƵ Ċýíǒ
íơåā Ćÿà ǑƼ ĄƓǒāǈƶǆ Ɨõƕƙïǆǃå èƓƽƮǃå Hayes et al., 1955).( ïāïǆǃå ýǆƓƶǆ íƶǒāPath coefficient  Ɨǒǆǂǃå ûƑåïõǃå íơá

ƿ ïƕƵ Üçðǒǆǆǃå Ɨǒƛåïāǃå æǒǂåïƙǃå ǏǄƵ úïƶƙǄǃ ǑƼ çïƬƓƕǆǃå ïǒƹā çïƬƓƕǆǃå èåïǒƛƋƙǃå ÿǆ ýǂ íǒíơƙā ÿǒƙƽƮ ÿǒƕ Ɨƿǚƶǃå Ɨƶǒƕõ ñƓǒ
 ƗǒƕƓƤƙǈå èåïƬâǆ íǒíơƙƕ Ơǆƪǒ Ɠǆǆ ÜƗǒƪǒƑïǃå ƗƽƮǃå ǑƼ èƓƽƮǃå üǄƙ ïǒƛƋƙ Ɨƞïíā Ɨǀǒïõǃ Ɨơưåā çïāƮ þƪïǒā ÜƗǒƪǒƑïǃå ƗƽƮǃå

Ǒƛåïāǃå ÿǒƪơƙǃå ƝǆƓǈïƕ ǑƼ ƗǃƓƶƼ (Singh and Chaudhary,1995). 
 íƞāAl-Aysh et al., (2012)  āơǈǃ þǌǆǒǒǀƙ ǑƼ14 çïāíǈƕǃå ÿǆ ƗǒǄơǆ ƗǃǚƪÜ  çïǆƛǃå ǑƼ èåïǒƞơǃå ííƶǃ ăāǈƶǆ ǑƕƓƞǒã õƓƕƙïå

ƗǒƞƓƙǈǗå ƴǆÜ  ýǂƬǃå ýǒǃí ƴǆ çïǆƛǃå úǚƹ ƗǂƓǆƪǃ ăāǈƶǆ ǑƕƓƞǒã õƓƕƙïåā ÜƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈ ƴǆ ăāǈƶǆ ǑƕǄƪā
 ƴǆ ĄƓǒāǈƶǆā ĄƓǒƕǄƪ ĄƓõƓƕƙïå ƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈ èõƕƙïå ÿǒơ ǑƼ ÜƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈ ƴǆ ăāǈƶǆ ǑƕǄƪā ÜƗǒƞƓƙǈǗåā

 ïǂîā ÜƗǒƞƓƙǈǗåShalini (2009) í ǑƼƗǒǆǂǃå èƓƽƮǃå ÿǆ ƗƵāǆƞǆ ÿǒƕ õƓƕƙïǚǃ ǊƙƪåïÜ  èåïǒƞơǃå ííƵ ÿǒƕ ǑƕƓƞǒã õƓƕƙïå íāƞā
ÜĂïƤá Ɨǌƞ ÿǆ çïǆƛǃå ýāõā ôïƵā ÜƗǌƞ ÿǆ çïǆƛǃå ǑƼ  Ơưāáā Fu et al., (1995) á Ɨƕƪǈ ƴǆ õƕƙïƙ ïƓǆƛǃå ƗƕǚƮ ƗƽƮ  ÿ
 ýƕƓǀǆǃƓƕā ÜïƓǆƛǃå ýǂƬ ýǒǃíā ƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå íƞāShokat et al., (2011)  Üïāïǆǃå ýǆƓƶǆā õƓƕƙïǙå ýǒǄơƙ ýǚƤ ÿǆ

 ôïƶǃ ăāƿ õƓƕƙïåïƓǆƛǃå )0.536r= ƴǆ (çïǆƛǃå úǚƹ ƗǂƓǆƪÜ  èõƕƙïåā ƗƕǚƮ ƴǆ ăíïāǃå Ɲưǈǃå ƗǄơïǆ ǑƼ ïƓǆƛǃå ƗƕǚƮ
) ăāǈƶǆā ǑƕƓƞǒã õƓƕƙïƓƕ çïǆƛǃå úǚƹ ƗǂƓǆƪā ÜïǆơǕå Ɲưǈǃå ƗǄơïǆ ǑƼ ïƓǆƛǃå0.813r=)ā (0.584r=Ǒǃåāƙǃå ǏǄƵ (  .

) ïƓǆƛǃå ôïƵ ƴǆ Ɨǒāƿ ƗƿǚƵ ïƓǆƛǃå ýāõ ïǌöá ýƕƓǀǆǃƓƕ0.815r=) çïǆƛǃå úǚƹ ƗǂƓǆƪā (0.8036r= Ɨưāǆơǃå Ɨƞïíā (
)0.550r=) ƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈā (0.7125r=.( 

 ĄƓǒǄơǆ ƓǌõƓƕǈƙƪå Ǐǃã Ǒƶƪǃå ÿāí ÜƗƿāƽƙǆǃå ÿƞǌǃåā úƓǈƮǕå íåïǒƙƪå Ăíá íǀǃÜ ƗǒǄơǆǃå úƓǈƮǕå ƗƵåïð ƴƞåïƙ ǏǃãLand races  
Ǒƛåïāǃå Ɠǋïāǋíƙā ƓǌǈåíǀƼāÜ  ÿǆ ÜƗǒǄơǆǃå ðïõǃå ǉîǋ ÿǆ çíƓƽƙƪǙå ǏǄƵ ðŎƽơĈǒ ăîǃå ïǆǕå ÜƗǆƓǋ ƗǒíƓƮƙƿå èƓƽƮƕ ðƓƙǆƙ Ɠǌǈá ƴǆ

èƓƽƮǃå ǉîǋ ÿǒƕ èƓõƓƕƙïǙåā Ɠǌƛǒïāƙ Ɨǒǃàā ƓǌƙƓƽƮ Ɨƪåïí ýǚƤÜ  Ɨǒƕïƙǃå Ɲǆåïƕ ǑƼ ƓǋïƓǆƛƙƪå úíǌƕ ƗǒíƓƮƙƿǙå ƓǌƙƓƽƮ ýǀǈā
 ƗƕǚƮǃå ƗƽƮǃ ïāïǆǃåā ăïǌöǆǃå õƓƕƙïǙå ǑǄǆƓƶǆ Ɨƪåïí Ǐǃã éơƕǃå úíǋ íǀƼ Ɠǈǋ ÿǆā Üçíǒíƞǃå ÿƞǌǃåā úƓǈƮǕå Ǐǃã çðǒǆǆǃå
 .çïāíǈƕǃå ïƓǆƛ ƗƕǚƮ ÿǒƪơƙǃ ƗƼíƓǌǃå Ɨǒƕïƙǃå Ɲǆåïƕ ǑƼ ƗǒƕƓƤƙǈå èåííơǆǂ Ɨǒǆǋá ïƛǂǕå èƓƽƮǃå íǒíơƙ Ɨǒƺƕ ïƓǆƛǃå èƓƽƮ ôƶƕā 

Ǆ ìäĀ Ā èƟƓǁäƾƏäîô:ǈ 
 éāơƕǃå ðǂïǆǃ ƗƶƕƓƙǃå ƗƪƓǆƞǃå éāơƕ Ɨõơǆ ǑƼ éơƕǃå ćîĊƽĈǈ ÜƓǌƑƓƕà ƴǆ ĄƓǒǃíƓƕƙ úƮǈ ĄƓǈǒƞǋ ïƬƵ ƗƪǆƤ Ɨƪåïíǃå ǑƼ þíƤƙƪå

 ǑƵåïðǃå þƪāǆǃå ǑƼ (ƓǋßƓƕàā ÿƞǌǃå) Ɨǒƛåïāǃå ðïõǃå èƵïð .Ɨǒïāƪ/ñāõïõ ǑƼ ƗǒƵåïðǃå ƗǒǆǄƶǃå2014  ÜǑǂǒƙƪǚƕ èǒƕ ǑƼ
ǒǆƮƙ ûƼā Ɨƕïƞƙƕ ƗǄǆƓǂǃå ƗǒƑåāƬƶǃå èƓƵƓõǀǃå þ(RCBD) õõƤǆ Ɨǒƕǒïƞƙ ƴõƿ ÿǆư Üèåïïǂǆ ƗƛǚƛƕāƗ ƗƼƓƪǆǃå èǈƓǂ éǒơƕ Ü
 õāõƤǃå ÿǒƕ80  õƤǃå ǏǄƵ èƓƙƓƕǈǃå ÿǒƕ ƗƼƓƪǆǃåā Üþƪ40  Ċíƿ .þƪ ƗơƼƓǂǆā íǒǆƪƙā ăïā ûǒðƵ ÿǆ ƗǒƵåïðǃå èƓǒǄǆƶǃå ƴǒǆƞ èǆ

 ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ǑƼ ƴƕƙǆ āǋ Ɠǆǃ ĄƓǀƼā Ɨǒƕǒïƞƙ Ɨƶõƿ ýǂ ÿǆ ƗõƓơǆ èƓƙƓƕǈ çïƬƵ ǏǄƵ èåßåïǀǃå èîƤáā ÜƗǒƵåïðǃå
ïƓǆƛǃå ƗƕǚƮ èƓƽƮǃ )FIR(çïǆƛǃå ýāõā Ü )FL(çïǆƛǃå ôïƵā Ü )FD(çïǆƛǃå ǑƼ èåïǒƞơǃå ííƵā Ü )NLF( íåāǆǃå Ɨƕƪǈā Ü

ƗƕƑåîǃå ƗƕǄƮǃå )TSS ā Ü(çïǆƛǃå úǚƹ ƗǂƓǆƪ )PT) ăíïƽǃå èƓƕǈǃå ƗǒƞƓƙǈȒåā Ü(YIE(Ü  ïƓǆƛǃå ƗƕǚƮ èïĊíƿ éǒơ)FIR ïāõ ǑƼ (
ïƙǒǆāïƙǒǈǒƕǃå  ƗƕǚƮǃå ñƓǒƿ ðƓǌƞ þåíƤƙƪƓƕ ýǆƓǂǃå ƝưǈǃåÜ  ǏǄƵ ƴƿåā õƺưǃ çïǆƛǃå Ɨƞƪǈá ƗǆāƓǀǆ Ɨƞïí ñƓƪá ǏǄƵ íǆƙƶǒ ăîǃå

 ïíǀƙā ÿǒƶǆ ûǆƶƕā Ɠǌǈǆ Ɨǈǒƶǆ ƗơƓƪǆçíơåāƕ þƪ/Ƹǂ3çïǆƛǃå ýāõ Ɠǆá Ü )FLçïǆƛǃå ôïƵā Ü( )FD þåíƤƙƪƓƕ åïĊíǀƼ ( ðƓǌƞ
çïǆƛǃå ǑƼ èåïǒƞơǃå ííƵ ííơā ÜñǒǃāǂƓǒƕǃå )NLFƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈ èïĊíƿā Üçïǆƛǃå ǑƼ ǑưïƵ ƴõǀǆ ýǆƶƕ ( )TSS (
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çïǆƛǃå úǚƹ ƗǂƓǆƪā ÜăāƑǆǃå ïƙǒǆāƙǂåïƼïǃå ðƓǌƞƕ )PT çïǆƛǃå úǚƹ ƗǂƓǆƪ õƪāƙǆ îƤƋƕ üǃîā ÜñǒǃāǂƓǒƕǃå ðƓǌƞ Ɨõƪåāƕ (
ǚƺǃå ƗǂƓǆƪ ñƓǒƿā çïǆƛ ÿǒïƬƶǃ.èåïǒƞơǃå ÿǒƕ ƗǄƮƓƽǃå ïíƞǃå ýƕƓǀǆ ñƓǒǀǃå æǈƞƙ ƴǆ ÿǒƽǄƙƤǆ ÿǒƶưāǆ ǑƼ çïǆƛ ýǂǃ ÿǒƙïǆ ú 

  ƝǆƓǈïƕ þåíƤƙƪƓƕ èƕāƕā ÜƗƪāïíǆǃå èåßåïǀǃå ƴǒǆƞǃ èƓǈƓǒƕǃå èƶǆĈƞExcel ÿǒƕ ăïǌöǆǃå õƓƕƙïǙå ýǆƓƶǆ ïǒíǀƙ Ċþƙ þƛ Ü
) ƗǃíƓƶǆ ǑƼ íïā Ɠǆ ûƼā Ɨƪāïíǆǃå èƓƽƮǃåSnedecor and Cochran, 1981 ƝǆƓǈïƕ þåíƤƙƪƓƕ (Plab.Stat.: 

Ò ʎ Ⱦʎ ʎ  

Ò.ăïǌöǆǃå õƓƕƙïǙå ýǆƓƶǆ :ʎƗƽƮǃå ÿǒƕ ăïǌöǆǃå üïƙƬǆǃå ÿǒƓƕƙǃå : i  ƗƽƮǃåāj. 

ʎ ÁÎÄ ʎ ƗƽƮǃå ÿǆ őýǂǃ ăïǌöǆǃå ÿǒƓƕƙǃå :i  ƗƽƮǃåāj. 

 ÿǆ ƗƽƮ Ċýǂǃ Ɨǒƕƪǈǃå ƗǒǆǋǕå ǏǄƵ úāƿāǄǃ ïāïǆǃå ýǆƓƶǆ ïǒíǀƙ Ċþƙā ûƼā üǃîā ïƓǆƛǃå ƗƕǚƮ ǑƼ ƓǌƙǆǋƓƪǆ Ɨƕƪǈ ïǒíǀƙ ýǚƤ
) ÿǒǆǃƓƶǃå ƗǃíƓƶǆDewey and Lu, 1959:( 

ρ 0 0 0 ς0 0 ς0 0 ς0 0  

P :.ïƬƓƕǆǃå ïǒƛƋƙǃå ñǒǀǒ ăîǃå ïāïǆǃå ýǆƓƶǆ 

y :.ïƓǆƛǃå ƗƕǚƮ 

r :.ăïǌöǆǃå õƓƕƙïǙå 

 Ɨǒƕƪǈǃå ƗǒǆǋǕå íǒíơƙ Ċþƙ ƓǆǂRelative Importance :ƗǃíƓƶǆǃå ûƼā 

2)ȿ#$ȿȾ ȿ#$ȿ ρππ 

#$ ƗƽƮǄǃ íǒíơƙǃå ýǆƓƶǆ :i.2).ƗƕǚƮǃå ǑƼ ƗƽƮǃå ƗǆǋƓƪǆǃ ƗĊǒƕƪǈǃå ƗĊǒǆǋǕå : 

ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä: 

1- ĂîǉƑõǁä ôƑƓƗîǗä üǄƑƴǄ: 
 ûāƪǃå ǑƼ üǚǌƙƪǚǃ çĊíƶǆǃå ßåāƪ çïāíǈƕǃå ïƓǆƛ çíāƞǃ çííơǆǃå èƓƽƮǃå ÿǆ ƗƕǚƮǃå ĊíƶƙïǒíƮƙǄǃ āá ƗǒǄơǆǃå )Aurand et 

al., 2012(  ƗƕǚƮǄǃ ýāƮāǃå úíǌƕ ƓǌƙƓǈāǂǆǃ æƓƤƙǈǙå ǏǄƵ çïāíǈƕǃå āƕïǆ íǆƙƶǒ åîǃ Ɨǒƛåïāǃå ƗǒơƓǈǃå ÿǆ Ɨǒǆǂ ƗƽƮ Ǒǋā
 .Ɨƕāƹïǆ) ăíïƽǃå èƓƕǈǃå ƗǒƞƓƙǈã ƴǆ çïāíǈƕǃå ïƓǆƛ ƗƕǚƮǃ ĄƓǒāǈƶǆ ĄƓǒƕǄƪ ĄƓõƓƕƙïå Ɨƪåïíǃå èïǌöá íƿā-0.492r=ǃå ýāõā Ü() çïǆƛ-
0.439r=) çïǆƛǃå ôïƵā Ü(-0.685r=) çïǆƛǃå ǑƼ èåïǒƞơǃå ííƵā Ü(-0.649r= ƴǆ ĄƓĊǒāǈƶǆ ĄƓƕƞāǆ ƓǌõƓƕƙïå ÿƓǂ ÿǒơ ǑƼ Ü(

) ƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈ0.319r=) çïǆƛǃå úǚƹ ƗǂƓǆƪā Ü(0.779r=) Ü(ǃå ýāíƞ1 .(Ǌǒǃã ýƮāƙ Ɠǆ ƴǆ ƝƑƓƙǈǃå ǉîǋ èǆƹƓǈƙ 
)Chaibet al., 2007; Shalini, 2009; Kumar and Devendra, 2011; Al- Ayshet al., 2012; 

Aurand,2012( íƶƙ Ǒƙǃåā çïǆƛǃå úǚƹ ƗǂƓǆƪ ƗƽƮƕ ûǄƶƙǒ ƓǆǒƼ Ɠǆá . ƗƕǚƮ íǒíơƙ ǑƼ Ɠǋïāíǃ Ąåïöǈ ƗǆƓǌǃå ƗǒƵāǈǃå èƓƽƮǃå ÿǆ
èõƕƙïå íǀƼ Üýāåíƙǃåā ýǀǈǄǃ ƓǌǄǆơƙ Ăíǆā ïƓǆƛǃå Ɠƙǈã ƴǆ ĄƓĊǒāǈƶǆ ćƓĊǒƕǄƪ ĄƓõƓƕƙïå) ăíïƽǃå èƓƕǈǃå Ɨǒƞ-0.663r=) çïǆƛǃå ýāõā Ü(-

0.540r=) çïǆƛǃå ôïƵā Ü(-0.849r=) çïǆƛǃå ǑƼ èåïǒƞơǃå ííƵā Ü(-0.867r= íåāǆǃå Ɨƕƪǈ ƴǆ ĄƓĊǒāǈƶǆ ĊƓƕƞāǆ ĄƓõƓƕƙïåā Ü(
) ƗƕƑåîǃå ƗƕǄƮǃå0.434r=(Ǌƕ ßƓƞ Ɠǆ ƴǆ Ɨƞǒƙǈǃå ǉîǋ èǌƕƓƬƙā Ü )Kumar and Dudi, 2011; Shokat et al., 2011; 

Al- Aysh et al., 2012;  Nadeem et al., 2013( Ǒƙǃå ƗƽƮǃå ǉîǋ ÜïƓǆƛǃå ǑƼ ƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈ üǃîǂā Ü  íƶƙ
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 Üçïāíǈƕǃå ǑƼ ƗǒƵāǈǃåā çíāƞǃå ïǒǒƓƶǆ þǋá ÿǆ çíƓǒð ÿá  éǒơ1 Ɠǋïíƿ çíƓǒð Ǐǃã ăíâƙ ƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈ ǑƼ %20 ǑƼ %
Ɠǆǂ ÜƗƶǈƮǆǃå çïāíǈƕǃå êƓƙǈã ) çïāíǈƕǃå þƶõā Ɨǌǂǈ ǑƼ ïƛâƙ(Kumar et al 2013 ôïƵ ƴǆ ĄƓĊǒāǈƶǆ ĄƓĊǒƕǄƪ ĄƓõƓƕƙïå èõƕƙïå íǀƼ Ü

) çïǆƛǃå-0.281r=) çïǆƛǃå ǑƼ èåïǒƞơǃå ííƵā Ü(-0.429r= Ü(ǉïǂî Ɠǆ ƴǆ üǃî ûƼåāƙā )Shokat et al., 2011; Jing et 
al, 2011; Al- Aysh et al., 2012( çïǆƛǃå ǑƼ èåïǒƞơǃå ííƶǃ ƗƕƪǈǃƓƕā .  ÿǆ ýƿá ííƵ üǄǆƙ Ǒƙǃå ïƓǆƛǃå ÿƋƕ íƞĈā íǀƼ

 Ǐǃã ýāƮāǄǃ ƗƼíƓǌǃå Ɨǒƕïƙǃå Ɲǆåïƕ ÿǆư ïƓƕƙƵǙƓƕ ǉîƤá æƞǒ Ɠǆ åîǋā èåïǒƞơǃå çíǒíƵ ïƓǆƛǃå ÿǆ ƗƕǚƮ ïƛǂá ÿāǂƙ èåïǒƞơǃå
 āƙǆ ííƶǃ æƓƤƙǈǙå ǑǃƓƙǃƓƕā çíǒƞ ïƓǆƛ ƗƕǚƮā ƗǒǃƓƵ ƗǒƞƓƙǈã èåî ÿƞǋïƓǆƛǃå ǑƼ èåïǒƞơǃå ÿǆ õƪ Üÿƪơ) 1993 èïǌöáā Ü(

 èåïǒƞơǃå ííƵ õƓƕƙïå ƝƑƓƙǈǃå) ăíïƽǃå èƓƕǈǃå ƗǒƞƓƙǈã ƴǆ ĄƓćǒāǈƶǆ ĄƓƕƞāǆ ĄƓõƓƕƙïå0.541r=) çïǆƛǃå ýāõā (0.516r= ôïƵā Ü(
) çïǆƛǃå0.871r=Ü( Ǌǒǃã ýƮā Ɠǆ ƴǆ Ɨƞǒƙǈǃå ǉîǋ èƕïƓǀƙā )Chaib et al., 2007; Shalini, 2009; Kumar and 

Devendra, 2011; Al- Aysh et al., 2012; Aurand, 2012.(  ÿã ýǂƬ íǒíơƙ ǑƼ ïǒƕǂ ïāí çïǆƛǃå ôïƵā ýāõ ǑƙƽƮǃ
 çïāíǈƕǄǃ ƗǆƓǋ Ɨǒǀǒāƪƙ ƗƽƮ íƶǒ ăîǃå çïǆƛǃå(Kumar et al 2013) íǒíơƙ ǑƼ ĄåïƬƓƕǆ ĄåïǒƛƋƙ ƓǌưïƵā çïǆƛǃå ýāõǃ ÿá  Ɠǆǂ Ü

 ïƓǆƛǃå ƗƕǚƮā èƓƕǈǃå ƗǒƞƓƙǈã(Kumar and Devendra, 2011) ƴǆ ĄƓĊǒāǈƶǆ ĄƓƕƞāǆ ĄƓõƓƕƙïå çïǆƛǃå ôïƵ õƓƕƙïå ƝƑƓƙǈǃå èǈĊǒƕ Ü
) ăíïƽǃå èƓƕǈǃå ƗǒƞƓƙǈã0.654r=) çïǆƛǃå ýāõā Ü(0.689r=(.  èƓƕǈǃå ƗǒƞƓƙǈã ƴǆ ĄƓĊǒāǈƶǆ ĄƓƕƞāǆ ĄƓõƓƕƙïå çïǆƛǃå ýāõ õƕƙïå ýƕƓǀǆǃƓƕ

) ăíïƽǃå0.265r=(Ü ǒǃã ýƮāƙ Ɠǆ ƴǆ ƝƑƓƙǈǃå ǉîǋ èǌƕƓƬƙāÿǆ ýǂ  Ǌ )Shalini, 2009; Shokat et al., 2011; Gul, 
2011(. 

ǁäüĀìƜ 1. :æĀîìǆƓǁä Ǐƺ ƑǊǆƜǉĀ ƕǐĀƓà ƕǐƙäîĀ ïîô ƕƗƨǁ ƕƨĀîìǄǁä çƑƻƬǁä þǐƓ ĂîǊõǄǁä ôƑƓƗîǗä üǄƑƴǄ 
FL 0.265* 

     
FD 0.654** 0.689** 

    
NLF 0.541** 0.516** 0.871** 

   
TSS -0.174 -0.163 -0.281* -0.429** 

  
PT -0.663** -0.540** -0.849** -0.867** 0.434** 

 
FIR -0.492** -0.439** -0.685** -0.649** 0.319* 0.779** 

 
YIF FL FD NLF TSS PT 

YIE ÛìƟäĀǁä çƑƓǆǁä ƕǐƜƑƗǆâ : FL ÛæîǄƙǁä üĀô :FD ÛæîǄƙǁä óîƳ :TSS Û%ƕƓƏäíǁä ƕƓǂƬǁä ìäĀǄǁä : PT ÛæîǄƙǁä ùǘƷ ƕǀƑǄƨ :FIR: îƑǄƙǁä ƕƓǘƬ Û NLF Ǐƺ çäîǐƜƟǁä ììƳ :
.æîǄƙǁä 
  ƕǐĀǆƴǄ āĀƗƨǄ ìǆƳ ƕǐƏƑƬƟâ ƕǁǗì :**1Û%  ƕǐĀǆƴǄ āĀƗƨǄ ìǆƳ ƕǐƏƑƬƟâ ƕǁǗì :*5%.     
 

2- îĀîǄǁä üǄƑƴǄ: 
 ǑƼ èåïǒƞơǃå ííƵ ƗƽƮ :Ǒǋ èƓƽƮǃå ǉîǋā ÜïƓǆƛǃå ƗƕǚƮ ÿǒƓƕƙ ǑƼ ĄƗǆǋƓƪǆ èƓƽƮǃå ïƛǂá íǒíơƙǃ ïāïǆǃå ýǆƓƶǆ ïǒíǀƙ Ċþƙ

ƗƕǚƮǃå ƴǆ õƓƕƙïǙå ýǆƓƶǆǃ þǒƿ ǏǄƵá èǂǄƙǆå Ǒƙǃåā çïǆƛǃå ôïƵā Üçïǆƛǃå úǚƹ ƗǂƓǆƪā ÜçïǆƛǃåÜ  ƝƑƓƙǈǃå ýǚƤ ÿǆ ÿǒƕƙā
)ǃå ýāíƞ2ïƓǆƛǃå ƗƕǚƮ ƗƽƮ ǑƼ ĄƓǒǃƓƵ ĄåïƬƓƕǆ ĄƓĊǒƕƓƞǒã ĄåïǒƛƋƙ èǂǄƙǆå çïǆƛǃå úǚƹ ƗǂƓǆƪ ƗƽƮ Ċÿá ( )0.801 ííƵ ƗƽƮ ƓǌƙǄƙ Ü(

 çïǆƛǃå ǑƼ èåïǒƞơǃå)0.206) çïǆƛǃå ôïƵ ƗƽƮǃ ǑƕǄƪǃå ïǒƛƋƙǃå Ċþƛ ÿǆā Ü(-0.184 ïǒƹ ïǒƛƋƙǃå ÿƓǂ íǀƼ ĂïƤá ĆƗǒơƓǈ ÿǆā Ü(
) çïǆƛǃå ǑƼ èåïǒƞơǃå ííƵ ýǚƤ ÿǆ çïǆƛǃå ôïƵ ƗƽƮǃ ïƬƓƕǆǃå0.180 ïǒƹ èåïǒƛƋƙǃå ƓǌƙǄƙ ÜçïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå ǏǄƵá (

çïǆƛǃå ôïƵ ýǚƤ ÿǆ çïǆƛǃå úǚƹ ƗǂƓǆƪ ƗƽƮǃ çïƬƓƕǆǃå )0.157 ĄǒƕǄƪǃå çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå Ċþƛ Ü( çïǆƛǃå ǑƼ èåïǒƞơǃå ííƶǃ Ɨ
) çïǆƛǃå úǚƹ ƗǂƓǆƪ ýǚƤ ÿǆ-0.695) çïǆƛǃå úǚƹ ƗǂƓǆƪ ýǚƤ ÿǆ çïǆƛǃå ôïƶǃ ƗǒƕǄƪǃå çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå ƓǌƙǄƙ Ü(-

0.680 ííƵ ýǚƤ ÿǆ çïǆƛǃå úǚƹ ƗǂƓǆƪǃ ƗǒƕǄƪǃå çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå þƛ Ü() çïǆƛǃå ǑƼ èåïǒƞơǃå-0.179 èåïǒƛƋƙǃå ĄåïǒƤáā Ý(
) çïǆƛǃå ôïƵ ýǚƤ ÿǆ çïǆƛǃå ǑƼ èåïǒƞơǃå ííƶǃ çïƬƓƕǆǃå ïǒƹ-0.161 .(Ǌǒǃã ýƮāƙ Ɠǆ ƴǆ ƝƑƓƙǈǃå ǉîǋ èǆƞƪǈå )Jing et 

al., 2011(. 
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ǁäüĀìƜ 2.  çƑƻƬǁ æîƪƑƓǄǁä îǐƷĀ æîƪƑƓǄǁä çäîǐƙƉƗǁä ÛæîǄƙǁä Ǐƺ çäîǐƜƟǁä ììƳĀ ÛæîǄƙǁä óîƳæîǄƙǁä ùǘƷ ƕǀƑǄƨĀ .îƑǄƙǁä ƕƓǘƬ Ǐƺ 
етϝϡϧЮϜ ϼϸϝЋв ϤϜϽуϪϓϧЮϜ 

ϼϝгϫЮϜ ϣϠыЊ сТ ϢϽгϫЮϜ ЌϽК ϽуϪϓϦ  

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ -0.184 

ϤϜϽуϯϳЮϜ ϸϹК  Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.180 

ϢϽгϫЮϜ РыО ϣЪϝгЂ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ -0.680 

ИнгϯгЮϜ -0.685 

 ϸϹК ϽуϪϓϦϢϽгϫЮϜ ϣϠыЊ сТ ϤϜϽуϯϳЮϜ  

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.206 

ϢϽгϫЮϜ ЌϽК Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ -0.161 

РыО ϣЪϝгЂ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ -0.695 

ИнгϯгЮϜ -0.649 

ϼϝгϫЮϜ ϣϠыЊ сТ ϢϽгϫЮϜ РыО ϣЪϝгЂ ϽуϪϓϦ  

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.801 

  Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜϢϽгϫЮϜ ЌϽК 0.157 

ϤϜϽуϯϳЮϜ ϸϹК  Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ -0.179 

ИнгϯгЮϜ 0.779 

) ýāíƞǃå ƠĊưāǒ3 ƗƽƮ ƗǆǋƓƪǆ Ɨƕƪǈ èƺǄƕ éǒơ ÜïƓǆƛǃå ƗƕǚƮ ÿǒƓƕƙ ÿǆ ƗĊǒāƑǆ Ɨƕƪǈǂ ƗǄĊƮƽǆǃå èåïǒƛƋƙǃåā ƗĊǒƕƪǈǃå ƗĊǒǆǋǕå (
çïǆƛǃå úǚƹ ƗǂƓǆƪ )64.23 ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǃå Ɠǋǚƙ Ü(%çïǆƛǃå úǚƹ ƗǂƓǆƪ ýǚƤ ÿǆ çïǆƛǃå ôïƶǃ )25.10 ïǒƛƋƙǃå þƛ Ü(%

çïǆƛǃå ǑƼ èåïǒƞơǃå ííƶǃ ïƬƓƕǆǃå )4.26çïǆƛǃå ôïƶǃ ïƬƓƕǆǃå ïǒƛƋƙǃå Ċþƛ Ü(% )3.40 ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǃå ƗǒǆǋǕå ǑƼ ǉǚƙ Ü(%
çïǆƛǃå ǑƼ èåïǒƞơǃå ííƵ ýǚƤ ÿǆ çïǆƛǃå ôïƶǃ ǑƕǄƪǃå )-6.63ǆǃå ïǒƹ ïǒƛƋƙǃå Ċþƛ Ü(% çïǆƛǃå ǑƼ èåïǒƞơǃå ííƶǃ ǑƕǄƪǃå ïƬƓƕ

çïǆƛǃå úǚƹ ƗǂƓǆƪ ýǚƤ ÿǆ )-28.70(%Ü ) èƓƽƮǃå ǉîǌǃ ƗĊǒĊǄǂǃå ƗǆǋƓƪǆǃå Ɨƕƪǈ èƺǄƕā61.66 ǑƿƓƕ Ɨǆǒƿ èǈƓǂ Ɠǆǈǒƕ Ü(%
 èåïǒƛƋƙǃåǑƼ ïƓǆƛǃå ƗƕǚƮ ƗƽƮǃ ăïǌöǆǃå ÿǒƓƕƙǃå )38.34(%. ǚƹ ƗǂƓǆƪ ƗƽƮǃ çïƬƓƕǆǃå èåïǒƛƋƙǃå Ċÿá ïǂîǃƓƕ ïǒíƞǃå ÿǆā ú

 ôïƵā Üçïǆƛǃå ǑƼ èåïǒƞơǃå ííƶǃ çïƬƓƕǆǃå èåïǒƛƋƙǃåā Üçïǆƛǃå úǚƹ ƗǂƓǆƪ ýǚƤ ÿǆ çïǆƛǃå ôïƶǃ ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǃåā Üçïǆƛǃå
.çïāíǈƕǃå ïƓǆƛ ƗƕǚƮ ǑƼ ĄƗǆǋƓƪǆ èƓƽƮǃå ïƛǂá ÿǆ Üçïǆƛǃå 

ÿåïƕƙƶƙ Üçïǆƛǃå ôïƵā Üçïǆƛǃå úǚƹ ƗǂƓǆƪ :ǑƙƽƮ Ċÿá ýāǀǃå ÿǂǆǒ þĊíǀƙ Ɠǆ ǏǄƵ ĄßƓǈƕā  ƗƕǚƮ ǑƼ ĄƗǆǋƓƪǆ èƓƽƮǃå ïƛǂá ÿǆ
 Ɨǒƕïƙǃå ýǚƤ ÿǆ çïāíǈƕǃå ïƓǆƛ ƗƕǚƮ ÿǒƪơƙ Ǐǃã ƗƼíƓǌǃå çïāíǈƕǃå Ɨǒƕïƙ Ɲǆåïƕ ǑƼ ĄƓĊǒƕƓƤƙǈå ĄåïƬâǆ ƓǆǋïƓƕƙƵå ÿǂǆǒ ǊǒǄƵā ÜïƓǆƛǃå

ïƓǆƛǃå ƗƕǚƮƕ æǃƓƪǃå ǊõƓƕƙïǙ çïǆƛǃå ôïƵ ýǒǄǀƙā ƗƕǚƮǃƓƕ æƞāǆǃå ƓǌõƓƕƙïǙ çïǆƛǃå úǚƹ ƗǂƓǆƪ çíƓǒðǃ. 
ǁäüĀìƜ 3. :æîǄƙǁä ƕƓǘƬ ƕƻƬ þǐƑƓƗ Ǐƺ ƕǄǉƑƨǄǁä çƑƻƬǂǁ ƕĉǐƓƨǆǁä ƕĉǐǄǉǓä 

етϝϡϧЮϜ ϼϹЋв CD RI% 

ϢϽгϫЮϜ ЌϽК 0.0340 3.40 

ϢϽгϫЮϜ сТ ϤϜϽуϯϳЮϜ ϸϹК 0.0426 4.26 

ϢϽгϫЮϜ РыО ϣЪϝгЂ 0.6423 64.23 

 ϢϽгϫЮϜ ЌϽКĬ ϢϽгϫЮϜ сТ ϤϜϽуϯϳЮϜ ϸϹК -0.0663 -6.63 

 ϢϽгϫЮϜ ЌϽКĬ  ϣЪϝгЂϢϽгϫЮϜ РыО 0.2510 25.10 

 ϢϽгϫЮϜ сТ ϤϜϽуϯϳЮϜ ϸϹКĬ ϢϽгϫЮϜ РыО ϣЪϝгЂ -0.2870 -28.70 

с Я̵ЫЮϜ ϣ у̵ϡЃзЮϜ ϣ у̵гкцϜ Ингϯв 0.6166 61.66 

 ϤϜϽуϪϓϧЮϜ ИнгϯвϣуЧϡϧгЮϜ 0.3834 38.34 

CD.ìǐìƟƗǁä üǄƑƴǄ :RI% .ƕĉǐƓƨǆǁä ƕĉǐǄǉǓä : 
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Abstract 

The research was conducted at Al -Jmmaseh Station, Agricultural Research Center in Tartous, Syria, 

during 2014 season, to study the phenotypic correlation and path coefficient of pericarp thickness 

(mm), firmness (Kg/cm
3
), total soluble solids (%), yield per plant (Kg/plant), number of locales per 

fruit, fruit diameter (cm), and fruit length (cm). Fifteen hybrids and their parents were evaluated 

with three replications using RCBD design. The results of phenotypic correlation values showed 

that fruit firmness was positively and significantly correlated with total soluble solids (r=0.319*) 

and pericarp thickness (r=0.779**), but it was negatively and significantly correlated with yield per 

plant (r=-0.492**), fruit length (r=-0.439**), fruit diameter (r=-0.685**) and number of locales per 

fruit (r=-0.649**). Path coefficient analysis showed that pericarp thickness was one of the most 

traits in contribution in firmness variation, therefore, it could be concluded that firmness 

improvement could be achieved by selection for pericarp thickness. 

Key Words: Tomato, Phenotypic correlation and path coefficients. 
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 ðäĀƴǁä éƑƴǆǁä Ǐƺ Ăîǐîƨǁä çƟƗ öîƮǁä åƑǊƗǁä òǐƢƪƗ 

îǄƴǁä îƬƑǆǁä ìƓƳ*)1( Ăìîǀ ýäïƳĀ)2( ǏƓǀî ìǄƟǄĀ)3( ǏƴƓîƪǁä îǐǄƨĀ)1( æìƑǄƟ êƑƗƻǁäìƓƳĀ)4( 

)1 .( ðǂïǆǃå éāơƕƕ ƗǒƵåïðǃå ƗǒǆǄƶǃåƓǆơ ÜǉƗǒƵåïðǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå.Ɨǒïāƪ ÜǉƓǆơ Ü  
)2Ɨǒïāƪ ÜǉƓǆơ ÜǉƓǆơ ƗƶǆƓƞ Üăïõǒƕǃå æõǃå ƗǒǄǂ .(. 
)3 .(  ÜæǄơ éāơƕ ðǂïǆƗǒƵåïðǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃåÜ æǄơ.Ɨǒïāƪ Ü 

)4 .(ƗǒƑåāíǃå èƓƵƓǈƮǄǃ āǂǒƼá ƗǂïƬ.Ɨǒïāƪ ÜǉƓǆơ Ü 
.ïǆƶǃå ïƮƓǈǃå íƕƵ .í :ƗǄƪåïǆǄǃ*)  :ǑǈāïƙǂǃǗå íǒïƕǃåabdnaser64@gmail.com.( 

 :аыϧЂъϜ ϵтϼϝϦ04/08/2015    :ЬнϡЧЮϜ ϵтϼϝϦ16/09/2015 

 
:òƢǂǄǁä 

 èùùƶǆĈƞ .Ɨǒïāùùƪ/ƗǒƵåïðǃå éāùùơƕǄǃ ƗùùǆƓƶǃå ƗùùƑǒǌǄǃ çíùùƑƓƶǃå ÿǒïíùùƞ éāùùơƕ Ɨùùõơǆ ǑùùƼ éùùơƕǃå ăïùùƞĈá244  ÿùùǆ æùùǒǄơ ƗùùǈǒƵ122  Ɨùùƞƶǈ
 þùùƪāǆ ýǚùùƤ2012  .ăïǒïùùƪǃå èùùơƙ ÷ïùùưǃå æƓùùǌƙǃå ÿùùƵ úùùƬǂǃå úíùùǌƕá) ÷ïùùưǃå æƓùùǌƙǃǙ ƓùùǒǈïāƽǒǃƓǂ ïƓùùƕƙƤǗ èƶùùưƤCMT Ü(

 Ɨǒǆùùƪƞǃå ƓùùǒǚƤǃå íåíùùƶƙ ïƓùùƕƙƤåāSCC)ùùǃå ïƓùùƕƙƤåā Ü( Ǒùùƙǃå êƓùùƶǈǃå èùùƞǃāƵ .Ɨùùǒāǒơǃå èåíƓùùưǆǄǃ ƗǒùùƪƓƪơǃå ïƓùùƕƙƤåā ÜǑǆāùùƛïƞǃå ÷ïð
.Ɨùùǒǆāƛïƞǃå èåïùùƙƶǄǃ ƗǒùùƪƓƪơǃå ïƓùùƕƙƤå ƝƑƓùùƙǈǃ ĄƓùùǀƼā æùùƪƓǈǆǃå ăāùùǒơǃå íƓùùƮǃƓƕ ƓùùǒǈïāƽǒǃƓǂ ïƓùùƕƙƤǙ ƗùùǒƕƓƞǒã Ɨùùƞǒƙǈ èùùõƵá  Ɨƕùùƪǈ èùùƺǄƕ

 ăïǒïƪǃå èơƙ ÷ïưǃå æƓǌƙǃå ïƓƬƙǈåýƓǆƶƙƪƓƕ  Ɨǒǆƪƞǃå ƓǒǚƤǃå íåíƶƙ āïƓƕƙƤå  ƓǒǈïāƽǒǃƓǂ38.93% ā%35.24  Ɠùǆǈǒƕ ÜǑǃåāùƙǃå ǏùǄƵ
 Ǒǆāùùƛïƞǃå ÷ïðùùǃå Ɨùùƞǒƙǈ ǏùùǄƵ ĄåíƓùùǆƙƵå ƓùùǒǈïāƽǒǃƓǂ ïƓùùƕƙƤå ƗǒùùƪƓƪơ èùùƺǄƕ91.4% )86/64 .( þåíƤƙùùƪƓƕ ăƓùùǂ ïƓùùƕƙƤå ïùùǌöáǃå ƝǆƓùùǈïƕ

ǑƑƓƮơǗå SAS ) ĄƓùǒāǈƶǆ ĄƓǒƑƓƮơã ĄƓƿïƼ<0.0005 pæùǒǄơǃå èƓùǈǒƵ ÿǒùƕ Ɨǒǆùƪƞǃå ƓùǒǚƤǃå íåíùƶƙƕ ûùǄƶƙǒ ƓùǆǒƼ (  ƗƕƓùƮǆǃåā Ɨùǒƶǒƕõǃå
 ā Üăïǒïƪǃå èơƙ ÷ïưǃå æƓǌƙǃƓƕ íùƿā .ƗùǒǃǓåā Ɨùǒāíǒǃå Ɨùƕǚơǃå ÿǒùƕ ƓùǒǈïāƽǒǃƓǂ ïƓùƕƙƤå èǚƵƓƽƙ ǑƼ Ɨǒāǈƶǆ ƗǒƑƓƮơã ûāïƼ íāƞā þíƵ

Ɨǒơƞïá Ɨƕƪǈ Ɨǒƕƪǈǃå çïāõƤǃå ïǒíǀƙ ÿǒƕ ) Ɨǒāǈƶǆ0.0041< p( ƗùƕǚơǄǃ ăïǒïùƪǃå èùơƙ ÷ïùưǃå æƓùǌƙǃƓƕ ƗƕƓƮǘǃ íùǒðƙ Ɨùǒāíǒǃå 2.2 
çïǆ ÿƵ Ɨƕǚơǃå ÿǒùơ ǑùƼ ÜƗǒǃǓå ) ĄƓùǒǃƓƵ ĄƓùǀƼåāƙ ƗǄǀƙùƪǆǃå èƓùƑƽǃå èåî èåïùǒƺƙǆǃå ÿǒùƕ ûùƼåāƙǃå ñƓùǒƿ ïùǌöák=0.7887 Ǒùƙǀǒïõ ÿǒùƕ (

.Ǒǆāùùƛïƞǃå ÷ïðùùǃåā ƓùùǒǈïāƽǒǃƓǂ ïƓùùƕƙƤå Ɨõùùƪåāƕ óǒƤùùƬƙǃå ) Ɨùùǒāǈƶǆ ĄƓùùƿāïƼ ĄƓùùưǒá ăƓùùǂ ïƓùùƕƙƤå ïùùǌöá Ɠùùǆǂ<0.0001 p èǙðùùƶǃå ÿǒùùƕ (
Ɨùùǒǆāƛïƞǃå  èùùǃðĈƵ íùùǀƼ Üăïǒïùùƪǃå èùùơƙ ÷ïùùưǃå æƓùùǌƙǃǙå Ɨƕƕùùƪǆǃå64  Ɠùùǌǆǋá Ɨùùǒǆāƛïƞ ƗùùǃðƵ èƓǒùùƮƵā Ɨùùǒƕǋîǃå Ɨùùǒíāǀǈƶǃå èåïāùùǂǆǃå

þíùǃå ƗùǄǄơǆ ƗǄǒïāƙùƪƓƕǃå Ɨùǒǈāǃāǀǃå ƗǒǂǒïùùƬǙåā  ā ÜƗǄǒùùƪƕǄǂǃå èƓǒùƮƵā Ɠǌƕùƪǈ èùƺǄƕ46.87ā %21.87% ā%17.18 ā%4.68  ǏùùǄƵ
 .Ǒǃåāƙǃåǃå èơƙ ÷ïưǃå æƓǌƙǃå èǙƓơ ƴǒǆƞ èǒƽĈƬƗǒùƪƓƪơǃå ïƓùƕƙƤǙ ĄƓùǀƼā ƗùǃƓƶƽǃå Ɨǒāǒơǃå èåíƓƮǃå þåíƤƙƪƓƕ ăïǒïƪÜ  æùǄõƙǒ Ɠùǆǆ

ǃå úùùƬǂ ïùùǂƕǆǃå íùùǈƵ ăïǒïùùƪǃå èùùơƙ æƓùùǌƙǃǙå èǙƓùùơ ÿùùƵǃåêƓùùƶǈ  ƗƕƓùùƮǆǃåƗùùǃƓƶƽǃå Ɨùùǒāǒơǃå èåíƓùùƮǃƓƕ ƓùùǌƙƞǃƓƶǆāÜ ǃ ĄƗƼƓùùưãÿǒùùƪơƙ 
 āïöǃå úƗǒƑǒƕǃå þƓǈƹǕå Ɨǒƕïƙ ÿǂƓǆá ǑƼ. 

çƑǄǂǀǁä ƕǐƟƑƗƻǄǁä: æƓǌƙǃå ÷ïưǃå èơƙ Üăïǒïƪǃå êƓƶǈǃå .ñåāƶǃå 
 

:ƕǄìƾǄǁä 
  æùùùƪơƕā þƓùùùǈƹǕå ííùùùƵ ƸùùùǄƕ îã Üăïāùùùƪǃå Ǒùùùƕïƶǃå ïùùùõǀǃå ǑùùùƼ Ǒǈõāùùùǃå íƓùùùƮƙƿǙå ǑùùùƼ Ɨùùùǆǌǆǃå èƓǒùùùƪƓƪǕå Ăíùùùơã Ɨùùùǒǆǈƺǃå çāïùùùƛǃå íùùùƶĈƙ

) ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā èƓǒƑƓƮơã18018686ƞã ÿǆ ĄƓǆǌǆ Ąåßðƞ þơǄǃåā æǒǄơǃå ÿǆ ƓǌƞƓƙǈã ýǂƬǒā ÜĄƓƪáï ( êƓƙǈǗå ǑǃƓǆ
 ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā)ïõǀǃå ǑƼ2013 èƕƛá íƿā .( Homosh et al., (2010) èùơƙ ÷ïùưǃå æƓǌƙǃƓƕ ƗƕƓƮǗå íāƞā

 Ǒƕïǆ Ăíǃ ăïǒïƪǃåǕå îã ÜƗùǒǃƓƵ Ɨƕùƪǈƕ Ɨùǒƕǋîǃå Ɨùǒíāǀǈƶǃå èåïāùǂǆǃå èùǃðĈƵā ÜƗǒïāùƪ ýƓǆùƬ æùǄơ ƗùöƼƓơǆ ǑùƼ æƓƕǃå Ɨǀõǈǆ ǑƼ þƓǈƹ
 èƺǄƕ61 .% ăíâĈǒæƓǌƙǃå ÷ïưǃå  Ǐǃã ăïǒïƪǃå èơƙçïǒƕǂ ƗǒíƓƮƙƿå ïƑƓƪƤ  þƓǈƹǕå Ǒƕïǆ ĂíǃþǃƓƶǃå ßƓơǈá ƗƼƓǂ ǑƼ )Blood et 
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al., 1979; Menzies; 2000; Radostits, 2007; Cuccuru et al., 2011(Ü  ǉîùǋ ǏùǄƞƙƙ îãïƑƓùƪƤǃå Ɨùǒǆǂ ôƓùƽƤǈƓƕ 
ǃåæǒǄơ  āƕǒǂïƙ ǑƼ ïǒƺƙǊƙǒƵāǈā Ǌ  ā ðǒíƓç ƗƞǃƓƶǆǃå úǄǂ ĄƗƼƓưã Ü æƕƪƕ ÿǚǆơǃå ƗơƮ ïƛƋƙǃ åāƙơåæǒǄơǃå ß ǄƵǏ ǃå ÿǆ íǒíƶǃåþǒƛåïùƞ 

Ɨưïǆǆǃå )Fthenakis and Jones, 1990; Bergonier, 2003; Leitner, 2004(.  ÿāùǂǒ Ɠùǆ ĄƓƕǃƓƹāƕƕùƪ Ǌ ƗùǄƿǃå ƗùƼƓöǈ ƗùǆƓƶǃå
 ßƓùùùùùǈƛáǃåǚơùùùùùƕƗ ǊùùùùùǒƼ þǒƛåïùùùùùƞǃå ÿùùùùùǆ ƗùùùùùǄǒǄƿ Ɨùùùùùǒǆǂ Ǐùùùùùǀƕƙ éùùùùùǒơ Ü÷ïùùùùùưǄǃ ƗùùùùùǄǆƓǂǃå ïùùùùùǒƹ ƗùùùùùƞǃƓƶǆǄǃ ĄƗƼƓùùùùùưã ÜƗƕƓùùùùùƮǗå ïåïùùùùùǂƙ Ɨƕƕùùùùùƪǆ 

)Menzies,2000; Gonzalo, 2005(. 
 Ɠƙǀǒïõ íƶĈƙāǃå Ǒǆāƛïƞǃå ÷ïð æǒǄơǄǃ íåíƶƙāǚƤǃåƓǒ ƪƞǃåǆǒ) ƗSCC (Somatic Cell Count  ûïõǃå ÿǆ ïƛǂǕå ǑùƼ ĄƗùƿíā ĄƗùǒǆǋá
 óǒƤùƬƙæƓùǌƙǃå ǃå÷ïùư  èùơƙ ĉăïǒïùƪǃåÜ  āǂǌǈ Ĉƙ ƓùǆǑùƼ éíùơƙ Ɨùǆǌǆ èåïùǒƺƙ Ɨùǒá ÿùƵ ÿåïùƕƶ æùǒǄơǃå )Lagriffoul et al.,1999( Ü

ǃå ûïõǃå ÿǆ Ɠǆǌǈá Ɠǆǂ ƗƮǒƤï ƗǒǄǆƶǃåā óǒƤùƬƙǃǃå ǑùƼ ôïùǆǃåõǀùǒ) ƴLafi, 2006; Pradiee et al., 2012( Ɠùǆǂ . ïƓùƕƙƤå íùƶĈǒ
 ƓǒǈïāƽǒǃƓǂ)CMT ( California mastitis Test Üăïǒïƪǃå èơƙ æƓǌƙǃǙå úƬǂ ǑƼ Ɨǆǌǆǃå ƗǒǄǆƶǃå èåïƓƕƙƤǙå ÿǆ Ǐǃã ƗƼƓưǗƓƕ
 ïāí íǒíơƙ ǑƼ Ɨǃāðƶǆǃå èåïƙƶǄǃ ƗǒƪƓƪơǃå èåïƓƕƙƤåǃåƮƗǃƓƶƽǃå Ɨǒāǒơǃå èåíƓ ƗƕƓƮǆǃå þƓǈƹǕå ƗƞǃƓƶǆ ǑƼ ÿǂǆǒ Ɠǆ ÷ïƪƋƕ  ǑǃƓùƙǃƓƕā

Ǚå ýāùơƙ ÿùǆ íùơǃå æƓùǌƙǃǃ ăïǒïùƪǃå õǆǈùǃå Ǐùǃã ăïǒïùƪǃå èùơƙǃå õǆǈùǃå ÿùǆ÷ïùưǄ )(Sheldrake et al., 1983; Rota et al., 

1993; Das, 2000 .) óāǀƮƿ íƞāā2000ƗƿǚƵ ( õƓƕƙïå ƗǒƕƓƞǒã Ɨǒāǈƶǆā ÿǒùƕ ííùƵ ƓùǒǚƤǃå Ɨǒǆùƪƞǃå ƝƑƓùƙǈā ïƓùƕƙƤå ƓùǒǈïāƽǒǃƓǂ 
ǑƼ ăïǒïƪǃå èơƙ ÷ïưǃå æƓǌƙǃǙ æǒǄơ þƓǈƹǕå ñåāƶǃå .Ɨǒïāƪǃå 
) āǈǒùƪƓǒǃåā ïāƹƓùơ ïƓùƬá íƿā1998 Ɨùǒíāǀǈƶǃå èåïāùǂǆǃå Ǒùǋ Ɨǒïāùƪ ǑùƼ ñåāùƶǃå þƓùǈƹǕå íùǈƵ ÷ïùưǃå æƓùǌƙǃå èƓƕƕùƪǆ þùǋá Ċÿá Ǐùǃã (

 ƗǒƕǋîǃåStaphylococcus aureus )28.13 Ɨùǒíāǀǈƶǃå èåïāǂǆǃå þƛ (%ƗùǒíǄƞǃåStaphylococcus Epidermidis   èåïāùǂǆǃåā
 Ɨùùǒðåïƕǃå Ɨùùǒíǀƶǃå Streptococcus faecalisытϼнϧҶҶЂϝϡЮϜм þíùùǄǃ  ƗùùǄǄơǆǃåPasteurella haemolytica   Ɨùùơǒǀǆǃå ƗǒƶùùƬǃåā

Actinomyces pyogenes  Ɨǒǈāǃāǀǃå ƗǒǂǒïƬǗåā coli   Escherichia . 
 ÿǆ þƹïǃƓƕāæùǒǄơǃå ǑƼ Ɨǒǆƪƞǃå ƓǒǚƤǃå ííƵ çíƓǒðā ăïǒïƪǃå èơƙ ÷ïưǃå æƓǌƙǃå ÿǒƕ Ɨƿǚƶǃå íǒíơƙ ǑƼ èƓƪåïíǃå ƝƑƓƙǈ ÿǒƓƕƙ )et 

al., 2004; Paape et al., 2007 Leitner Û( ÿá ǙãOlechnowicz and Jaskkowski, (2014)  ïƓùƕƙƤå Ɨùǒǆǋá ÿùƵ ƓƽùƬǂ
 ÿùǆ ýùƿá ƓǋííùƵ ÿāùǂǒ ƓǆíùǈƵ ĄƓùǒƶǒƕõ ÷ïùưǃå íùƶĈǒ îã Üăïǒïƪǃå èơƙ æƓǌƙǃǙå èǙƓơ ǑƼ æǒǄơǃå ǑƼ Ɨǒǆƪƞǃå ƓǒǚƤǃå ĊíƵ200000 

 ÿǒƕ Ɠǋíåíƶƙ ƠƕƮǒ ƓǆíǈƵā ÜæǒǄơǃå ǑƼ ýǆ/ƗǒǄƤ300000 - 1000000 ƝǆƤǄǃ Ɨƞǒƙǈ Ǌƕǒǂïƙā ǊƙƓƽƮ ïǒƺƙƙ æǒǄơǃå ÿƎƼ Üýǆ/ƗǒǄƤ
 ÿǆ Ćýǂ ÿĊǒƕ Ɠǆǂ .ôïǆǆǃåVivar-Quintana et al., (2006) āFragkou et al., (2014) ôƓƽƤǈå Ċÿá  ÿǆ Ąǚǂ æùǒǄơǃå êƓƙǈã
 ÿǚǆơǃå āǆǈ ýíƶǆā Ĉǒ ÿåíƶÿǆ èåïƬâǆǃå  ƗƪǒƑïǃåƕ ǉƓƕƙƬǚǃǃƓǆôï.  úƬǂ íƿā) ÿǒíƕƓƶǃå ÿǒðā þǒơïǃåíƕƵ2009(  Ǐǃãÿá  ÷āǈǃå åîǋ

Ɲƙùǈǒ ÿá ÿùǂǆǒ æƓùǌƙǃǙå ÿùǆ ÿùƵ  Ɨǒùưïǆ èƓƕƕùƪǆƕ ƗƕƓùƮǗåāá ƗùǒƑƓǒðǒƼ āá  ĄåïǒùƬǆ ÜƗùǒƑƓǒǆǒǂ  Ɨùǒǆǋá Ǐùǃãíùǒíơƙ ÷āùǈ æƕùƪǆǃå  Ǒùưïǆǃå
æƓǌƙǃǙ ïƓƕƙƤå ßåïƞȒåā ÷ïưǃå ƗǒƪƓƪơǃå þǒƛåïƞǄǃ ïƓǒƙƤå Ɨǒƺƕ Ɨǃāðƶǆǃå ßåāíǃå ǃ æƪƓǈǆǃåêǚƶǃå ÿǆ çāƞïǆǃå ƝƑƓƙǈǃå ûǒǀơƙ ÿǂǆǒ Ɠǆǂ .

Ɨùƞƙǈǆǃå æùǒǄơǃå Ɨùǒǆǂā Ɨùƕǚơǃå ýùƮƼā ÷ƓùưïǗå ƗùǄơïǆǂ Ɨǒưïǆ ïǒƹ ýǆåāƵ Ɨƞǒƙǈ Ɨǒǆƪƞǃå ƓǒǚƤǃå íǒðƙ ÿá )Pyorala, 2003; 

Raynal-Ljutovac et al., 2007; Paaape et al., 2007; Olechnowicz and JaŜkowski, 2014.(   

úíǌǒ Ǐǃã éơƕǃå åîǋ ƕ ƗƕƓùƮǗå Ɨƕùƪǈ ǏùǄƵ úïùƶƙǃå÷ïùưǃå æƓùǌƙǃƓ  ā ăïǒïùƪǃå èùơƙÿùƵ úùƬǂǃå ƙƓƕƕùƪǆ þùǋáǊ Ɨùǒǆāƛïƞǃå  êƓùƶǈ íùǈƵ
.ñåāƶǃå  

:ǈƾƏäîôĀ èƟƓǁä ìäĀǄ  
-  êƓƶǈ ǏǄƵ éơƕǃå îƽĈǈñåāƶǃå æāǄơǃå  íƶƕƓǌǈǚǆơ þƓõƼ ) ÿǒïíƞ éāơƕ Ɨõơǆ ǑƼǉƓǆơ éāơƕ ðǂïǆ(  Ǐǃã ƗƶƕƓƙǃåå ƗùǆƓƶǃå ƗùƑǒǌǃ

ƗǒƵåïðǃå ƗùùǒǆǄƶǃå éāùùơƕǄǃÜƗǒïāùùƪ/  þƓùùƶǃ ýǒïƕá/ÿƓùùƪǒǈā ñïƓùùǆ/ïåîàā ïǒåïƕƼ/õƓƕùùƬ ïǌùùƬá ýǚùùƤ2012Ü  ƝǆƓùùǈïƕǃ êƓùùƶǈǃå ǉîùùǋ ƴùùưƤƙā
æùǒǄơǃåā þùơǄǃå ǑƙƽƮǃ Ǒƛåïāǃå ÿǒƪơƙǃå úùƛǂǆǃå ǊƕùƬ Ɨùǒƕïƙǃå þƓùöǈ èùơƙ Ü èƓùǈåāǒơ Ɠùǌǈāǂǃ ĄƗƼƓùưã ƗǒơùƮǃå Ɨùƕƿåïǆǃå èùơƙ ƗƵāùưāǆ

çïǆƙƪǆǃåƙā Ü ƗǒƓƵï úāïöǃ ƴưƤçíơåā. 
- ǑƽƮǈ ÿǆ æǒǄơ èƓǈǒƵ èƶǆĈƞ (ăïõƬ)  āá ëāïùƞ ÿǆ ƗǒǃƓƤā ăïǒïƪǃå ÷ïưǃå æƓǌƙǃå ôåïƵá ÿǆ ĄƓǒïǋƓö ƗǆǒǄƪ êƓƶǈǃ ÷ïưǃå

÷ïùùưǃå èƓƞơùùƪ  āýíùùƶǆƕ 20 ýùùǆ  æùùǒǄơƗùùǈǒƵ ýùùǂǃ  èƶùùưāāƗùùǆǀƶǆ æùùǒƕƓǈá ǑùùƼ Ü āáùùƪïèǄ  èƓùùǈǒƶǃå ǏùùǃãǃåƤǆƙǃå ßåïùùƞǗ ïùùƕ óāùùơƽ

javascript:void(0);
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ƓùùǌǒǄƵ . āá Ɨùùǒāíǒ) Ɨùùƕǚơǃå Ɨùùǀǒïõ èǄƞùùĈƪāÜ(Ɨùùǒǃà ƸùùǄƕ íùùƿā  æùùǒǄơǃå èƓùùǈǒƵ ííùùƵ ǑǃƓùùǆƞã244  Ɨùùƕǚơ èùùǆƙ éùùǒơ ÜƗùùǈǒƵ67  ĄƓùùƪáï 
ā Ɨǒāíǒǃå ƗǀǒïõǃƓƕ55  þåíƤƙƪƓƕ ƗǒǃǓå ƗǀǒïõǃƓƕ ĄƓƪáïǑǃà æǄơǆ  ƗǂïƬ) Ǒƕïāá ƴǈƮ ÿǆAlfa- Lafal îã Ü(ûùǈð Ċþƙ êƓùƶǈǃå Ɨùǀǒïõƕ 

Üñáïǃå èǒƕƛƙ  āþíƿ úǄƶǃå Ɠǌǃ ðǂïǆǃå íǈƵ ƓǌǃāƤí Ǐǃã æǄơǆǃå Üèǈǆưƙā ƗǒïƕƤǆǃå èåïƓƕƙƤǙå ǑǄǒ Ɠǆ: 
- íåíùƶƙ ǑùùƼ Ɨǒǆùƪƞǃå ƓùǒǚƤǃå  èƓùǈǒƵæùǒǄơǃå )SCC Ɨùùǒïǌƞǆǃå ƗùǀǒïõǃƓƕ (íùƶƕ ) Ɨùùǀǒïõǃ ĄƓùǀƼā ƓùǌǄǒƽƛƙDahal et al., 2010 îã Ü(

 íāƞā ïƕƙƵå500000ýǆ/ƗǒǄƤ .÷ïưǄǃ  ăïǒïƪǃå èơƙ æƓǌƙǃǙå ǏǄƵ Ąǚǒǃí ïƛǂá āá æǒǄơ 
-  ăïƞĈá ƓǒǈïāƽǒǃƓǂ ïƓǒƙƤå)CMT(  ǏǄƵ ƝƑƓƙǈǃå þǒǒǀƙ Ċþƙā èƓǈǒƶǃå ƗƼƓǂ Ɨùǀǒïõ æùƪơSchalm et al., (1971) ýǚùƤ 10  Ǒǈåāùƛ
 āǄƞĈƪ è)ïƓƕƙƤǙå èƓƞïí0+ Ü1+ Ü2Ü +3 ĄåíƓǆƙƵå (  ǏǄƵ çíƬ ƗƼƓƛǂ ýǂƬƙǆǃå þǚǌǃåýāíƞǃå )1(. 

 üĀìƜǁä1ƑǐǆîĀƻǐǁƑǀ îƑƓƗƢä çƑƜîì . CMT  

-  Ċþùùƙ ǆāùùƛïƞǃå ÷ïðùùǃåǑ  ïǃǏùùǄƵ æùùǒǄơǃå æùùƪå  Üăîùùƺǆǃå ïƓùùƞǓå èùùƕǈǆ āǓå èùùƕǈǆùùƹùùǃå ïƓíǆăā  þƓùùǈƹǕå þíùùƕ7%  Ǒùùƙǃå èƓùùǈǒƶǃå ƗùùƼƓǂǃ
 ÜƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå èƓƞïíǃ ƗǒƕƓƞǒå ƝƑƓƙǈ èõƵá èǈưĈơā ǏùǄƵ èƕƓǈǆǃå ǉîǋ çïåïùơ Ɨùƞïí37 Áþ  çíùǆǃ24 ƗƵƓùƪ ǏùǄƵ úïùƶƙǃå Ċþùƙā Ü

 Ɨǀǒïõ æƪơ ƗǒƵïðǆǃåā ƗǒǄǂƬǃå óåāƤǃå ǏǄƵ ĄåíƓǆƙƵå ƗǒǆƓǈǃå Ɨǒǆāƛïƞǃå èǙāðƶǃå ÷åāǈáCarter, (1978) . 
-  êƓƶǈǃå ƗƞǃƓƶǆ Ċþƙ ÜǑǆāƛïƞǃå ÷ïðǃå íǈƵ Ɨǒǆāƛïƞ èåïǆƶƙƪǆ èõƵá Ǒƙǃå āá ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå èƓƞïíǃ ƗǒƕƓƞǒå Ɨƞǒƙǈ èõƵá Ǒƙǃå

ƗǒùƪƓƪơǃå ïƓùƕƙƤå ƝƑƓùƙǈǃ ĄƓùǀƼā ƗùǒǄƵƓƼ ïùƛǂǕå ăāùǒơǃå íƓùƮǃƓƕ þƓǒá Ɨƛǚƛ çíǆǃ èƞǃāĈƵ éǒơ ăîùǃå  ýƓǆƶƙùƪƓƕ Ċþùƙ ǏùǄƵ ïƓùƬƙǈǙå Ɨùǀǒïõ
ïǃāǆ èƕǈǆ- Ɨǀǒïõ æƪơ ÿāƙǈǋ Bauer et al., (1986) óåïƿá èƶưĈā éǒơ ÜƗǒƪƓƪơǃå  ýíùƶǆƕ èùƕǈǆǃå Ơõƪ ǏǄƵ8  óåïùƿá

 çíǆǃ èǈưĈơā ûƕõ ýǂǃ24  ÜƗƵƓƪƙƪåāèǄǆƶ  :ƗùǒǃƓƙǃå Ɨǒāǒơǃå èåíƓƮǃåǒƕƪÿǒùƪƓƪǂāǄƼāïĲ Ǆǒùƪ ǑùƪǂāǆåÿǒĲ ÿǒǄǂǒùƪåïƙƙ ǑùƪǂāáĲ 
ÿǒùùùùƪǒƓǆƓƙǈƞĲ ƪùùùùƪǂǃƓƽǒÿǒĲ ÿǒǄǂǒùùùùƪåïƙƙĲ ƓǈƓǂǆƓÿǒùùùùƪǒ ïǒùùùùƪƽƙ Ċþùùùùƙā ÜÿǒùùùùƪǒƓǆāƙƕïƙƪ Ü āùùùùǆǈ ƴùùùùǈǆ ûõƓùùùùǈǆ ïùùùùõƿ ñƓùùùùǒƿ æùùùùƪơ ƝƑƓùùùùƙǈǃå

)ïƙǄǒǄǆǃå ǑƼ Ɨǒǆāƛïƞǃå èåïǆƶƙƪǆǃå-1
ml)ýāíƞǃå ǑƼ Ɠǆǂ (2(. 

 üĀìƜǁä2.ƕǁĀïƴǄǁä ýǐƙäîƜǁä ƕǐƨƑƨƟ îƑƓƗƢǗ ƕǂǄƴƗƨǄǁä ƑǉïǐǀäîƗĀ ƕǐĀǐƟǁä çäìƑƬǁä . 

 

рнуϳЮϜ ϸϝЋЮϜ 

ϿуЪϽϦ  ϸϝЋЮϜ

рнуϳЮϜϣуЮмϸ ϢϹϲм/ 

)ɛg/disc ( 

 ХВϝзв ϽГЦ ϟЃϲ ϭϚϝϧзЮϜ ϽуЃУϦ ϤϜϽгЛϧЃгЮϜ нгж Йзв

ϽϧгуЯугЮϜ сТ) ϣувнϪϽϯЮϜ-mm-( 

амϝЧв 

)1( 

ϣуЮϝЛУЮϜ БЂнϧв 

)2( 

ЬϝЛТ 

)3( 

Ciprofloxacin 5 Ò 15 16-20 21Ó 

Streptomycin 10 Ò 11 12-14 15Ó 

Tetracycline 30 Ò 14 15-18 19Ó 

Canamycin 30 Ò 12 13-14 15Ó 

Gentamicin 10 Ò 12 13-14 15 Ó 

Oxcytetracycline 30 Ò 14 15-18 19Ó 

Cephalexin 30 Ò 11 12-15 17Ó 

Amoxicillin 10 Ò 11 12-14 15Ó 

 
 
 

îƑƓƗƢǗä ƕƜîì üƳƑƻƗǁä ùƬĀ 
0  ñǈƓƞƙǆā Ǒƶǒƕõ æǒǄơǃåÿƤƛƙ íƞāǒ Ǚā 
1 þǚǋ íƞāǒ Ǚā æǒǄơǄǃ ðǒǆƙǆ ÿƤƛƙ 
2 ƗƵïƪƕ úǒƛǂ ïǒƹ þǚǋ ýǂƬƙǒ 
3 úǒƛǂǃå þǚǌǃå ƗǄƙǂ ûāƼ Ɨƶƽƙïǆ Ɨǆƿ ýǂƬƙƙ 
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:ǏƏƑƬƟǕä üǐǂƟƗǁä  
 Ĉá ăƓǂ ïƓƕƙƤå ăïƞƕ ƝǆƓǈïƕ þåíƤƙƪƓSAS Version 7 (1998)  Ɨǒǆƪƞǃå ƓǒǚƤǃå íåíƶƙ ǑƼ ûāïƽǃå Ɨƪåïíǃ)SCC èƓǈǒƵ ÿǒƕ (

 ƗƕƓƮǆǃåā Ɨǒƶǒƕõǃå æǒǄơǃåăïǒïƪǃå èơƙ ÷ïưǃå æƓǌƙǃƓƕ ñåāƶǃå êƓƶǈǃå ǑƼ üǃîǂā Ü ǑƼ ïõƬ ƗƕƓƮȒåā ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå èǚƵƓƽƙ
 ĄƓưǒáā ÜƗǒǃǓå Ɨƕǚơǃåā Ɨǒāíǒǃå Ɨƕǚơǃå ÿǒƕ ÷ïưǃå ăïõƬ āá Ɨǀǒƿíǃå ßƓǒơǕå èǙāðƵ ÿǒƕ .ăïǒïƪǃå èơƙ ÷ïưǃå æƓǌƙǃǗ Ɨƕƕƪǆǃåā

Ɨǒơƞïá Ɨƕƪǈ ïǒíǀƙ þƙā Odds Ratio  āõƤǃå ƗƪåïíǃƗǒƕƪǈǃå çï Relative risk  íƿā .Ɨƕǚơǃå ÷āǈǃ ĄƓƶƕƙ ÷ïưǃå æƓǌƙǃƓƕ ƗƕƓƮǘǃ
 ûƼåāƙǃå ñƓǒƿ ăïƞáCohen's Kappa  ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå Ɨõƪåāƕ óǒƤƬƙǃå Ǒƙǀǒïõ ÿǒƕ ƗǄǀƙƪǆǃå èƓƑƽǃå èåî èåïǒƺƙǆǃå ÿǒƕ

 ïƓƕƙƤå Ɨõƪåāƕ ăƓǂ ƴƕïǆ ïƓƕƙƤå ăïƞá Ɠǆǂ .Ǒǆāƛïƞǃå ÷ïðǃåāKruskal-Wallis Test   ǏǄƵ Ɨǒāǒơǃå èåíƓƮǃå ïǒƛƋƙ Ɨƪåïíǃ
.Ɨǃāðƶǆǃå þǒƛåïƞǃå úǄƙƤǆ 

 

 :ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
) ƕǐǄƨƜǁä ƑǐǘƢǁä ĉìƳ îƑƓƗƢä ƛƏƑƗǆ :ăǗĀàSCC:(  

) ĄƓǒāǈƶǆ ĄƓƿïƼ ăƓǂ ïƓƕƙƤå ïǌöá<0.0.0005 p) Ɨǒǆƪƞǃå ƓǒǚƤǃå íåíƶƙƕ ûǄƶƙǒ ƓǆǒƼ (SCC Ɨǒƶǒƕõǃå æǒǄơǃå èƓǈǒƵ ÿǒƕ (
>)500000 õƪāƙǆǃƓƕā Üýǆ/ƗǒǄƤ369000) ăïǒïƪǃå èơƙ ÷ïưǃå æƓǌƙǃƓƕ ƗƕƓƮǆǃåā (ýǆ/ƗǒǄƤ500000ï1000000  Üýǆ/ƗǒǄƤ

 õƪāƙǆǃƓƕā653000  Ɨǒïǌƞǆǃå ƗǀǒïõǃƓƕ ăïǒïƪ èơƙ ÷ïư æƓǌƙǃå èïǌöá Ǒƙǃå èƓǈǒƶǃå ííƵ ƸǄƕ îã (ýǆ/ƗǒǄƤ95  æǒǄơ ƗǈǒƵ
 èƺǄƕ ïƓƬƙǈå Ɨƕƪǈƕā38.93% ) èƓǈǒƶǃå ǑƿƓƕ ïǌöƙ þǃ Ɠǆǈǒƕ ÜèƓǈǒƶǃå ííƵ ǏǄƵ ĄåíƓǆƙƵå149 Ɨƕƪǈƕā ăïǒïƪ èơƙ ÷ïư æƓǌƙǃå (

 èƺǄƕ61.06%  ýāíƞǃå)3Ü( ƝƑƓƙǈǃå ǉîǋ ÿá éǒơ  ā çíƓǒðƗǒǆƪƞǃå ƓǒǚƤǃå ííƵ  ÷ïưǃå æƓǌƙǃƓƕ êƓƶǈǃå ƗƕƓƮã Ɨƞǒƙǈ æǒǄơǃå ǑƼ
 Ćýǂ ǉíƞā Ɠǆ ƴǆ ûƽƙƙ ăïǒïƪǃå èơƙ евVivar-Quintana et al., (2006)Ü üǃîǂā Alekish et al., (2014) Ü

āOlechnowicz and Jaskowski (2014)ā ÜFragkou et al., (2014) ÜƗƽǄƙƤǆ ûõƓǈǆ ǑƼ  çíƓǒð èơāåïƙ îã ƓǒǚƤǃå
 ƗǒǆƪƞǃåǑƼ  ÿǒƕ þǌƙƓƪåïí250000 ā1000000ǒǄƤƗýǆ/  æƓǌƙǃå èǙƓơ ǑƼ Ɨǒǆƪƞǃå ƓǒǚƤǃå íåíƵá ǑƼ ïǒƺƙǃå õƕƙïǒ íƿā .æǒǄơ

ƗƕƓƮǘǃ Ɨƕƕƪǆǃå Ɨǒǆāƛïƞǃå çïƙƶǃå ÷āǈā èƓǈåāǒơǃå ƗƵƓǈǆā ÿƓƶõǀǃå çïåíƎƕ ĂïƤǕå èƓƪåïíǃåā éơƕǃå åîǋ ǑƼ ăïǒïƪǃå èơƙ ÷ïưǃå. 
 üĀìƜǁä3 .) ƕǐǄƨƜǁä ƑǐǘƢǁä ĉìƳ îƑƓƗƢǗ ăƑƾƺĀ åǐǂƟǁä çƑǆǐƳ ƲǐïĀƗSCC.( 

ϦϣугЃϯЮϜ ϝтыϷЮϜ ϸϜϹЛ ) SCC(Эв/ ϣуЯ϶) ( ИϽЏЯЮ ϣуϳЋЮϜ ϣЮϝϳЮϜ ϤϝзуЛЮϜ ϸϹК (%) 

  ев ЭЦϒ) 500000 БЂнϧгЮϝϠ369000( сЛуϡВ 149 61.06 

5000000  - 1000000 ) БЂнϧгЮϝϠ653000( рϽтϽЂ ϥϳϦ ϞϝлϧЮϜ 95 38.93 

сЮϝгϮшϜ - 244 99.99 

ƑǐǆîĀƻǐǁƑǀ îƑƓƗƢä ƛƏƑƗǆ :ăƑǐǆƑƙ )CMT(: 
 èǈǒƕíāƞā ƝƑƓƙǈǃå ăïǒïƪ èơƙ ÷ïư æƓǌƙǃå  íǈƵ86  Ɨǀǒïõ ûƼā ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå ýƓǆƶƙƪƓƕ æǒǄơǃå ÿǆ ƗǈǒƵSchalm et al., 

(1971)éǒơ Ü ïƓƕƙƤǙå èƓƞïíǃ ƗǒƕƓƞǒǙå èƓǈǒƶǃå Ɨƕƪǈ èƺǄƕ Ɨǒāíǒǃå Ɨƕǚơǃå Ɨǀǒïõ ýƓǆƶƙƪå íǈƵ 43.28 % ǉîǋ èǈƓǂ íƿā Ü
) ĄƓǒƕƪǈ ýƿá Ɨƕƪǈǃå25.45 (% ýƓǆƶƙƪƓƕƗǒǃǓå Ɨƕǚơǃå ĄƓƶǆ ÿǒƙǀǒïõǃå ƓƙǄǂ ǑƼ ƗǒƕƓƞǒǙå èƓǈǒƶǃå Ɨƕƪǈ èƺǄƕ Ɠǆǈǒƕ .  Ǐǃã ïöǈǃå ÿāí

ǀǒïõƗ ) ƗƕǚơǃåǒāíǒƗ áā ǒǃàƓǒǈïāƽǒǃƓǂ ïƓƕƙƤǙ ĄƓƶƕƙ (Ɨ %35.24.  
 ïõƬƕ ÷ïưǃå ƗƕƓƮǗ ĄƓƶƕƙ ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå ýƓǆƶƙƪƓƕ ĄƓƶǆ ƗǒǃǓåā Ɨǒāíǒǃå Ɨƕǚơǃå Ǒƶǒõƿ ǚǂ ǑƼ ƗǒƕƓƞǒǙå èǙƓơǃå Ɨƪåïí íǈƵā

 èƺǄƕ Ɨƕƪǈƕā íơåā ïõƬ ǑƼ ăïǒïƪǃå èơƙ ÷ïưǃå æƓǌƙǃå èƓƕƓƮã ƗǒƕǃƓƹ èíƞĈā ÿǒïõƬ āá íơåā63.95 % Ɠǆǈǒƕ ÜèǙƓơǃå ÿǆ
ÿǒïõƬǃå ǑƼ Ɨƕƪǈǃå üǄƙ èƺǄƕ 36.04% ǑƼ ƗƕƓƮǗå Ɨƪåïí íǈƵ Ɠǆá . Ɨǒāíǒǃå Ɨƕǚơǃå êƓƶǈ ÿá íƞĈā íơåā ïõƬ ǑƼ ƗƕƓƮǗå Ɨƕƪǈ

 èƺǄƕ79.31%  ÿǒïõƬ ǑƼā20.68% .èǙƓơǃå ÿǆ  Ɠǆá ǑƼ ƗǒǃǓå Ɨƕǚơǃå êƓƶǈèƺǄƕƼ íơåā ïõƬ ǑƼ ƗƕƓƮǗå Ɨƕƪǈ  ýƿá
)32.14%( ) ÿǒïõƬǃå ƗƕƓƮã ƴǆ ƗǈïƓǀǆ67.85% (èǙƓơǃå ÿǆ  ЬмϹϯЮϜ)4(.  ƗǒǃǓå Ɨƕǚơǃå Ɨǀǒïõ ǑƼ ÿǒƓƕƙǃå üǃî ïƪƽĈǒ íƿā

 õƺư çíƓǒð Ɠǆã ýǚƤ ÿǆ ÜƗƕǚơǃå Ɨǃà ýƓǆƶƙƪå ßāƪ ǑƼ Ɨǒāíǒǃå Ɨǀǒïõǃå ƴǆ ƗǈïƓǀǆ ÿǒïõƬ āá íơåā ïõƬ ǑƼ ƗƕƓƮǗå æƪǈ ÿǒƕ
ǃå úƶưƙ ǑǃƓƙǃƓƕā èƓǆǄơǃå çƓǈǀǃ ƗǒõƓƤǆǃå ƗǒƬƹǖǃ ƗǒïƓǌöǃå ƓǒǚƤǃå æïƤƙ Ǐǃã ăíâǒ ăîǃå ßåāǌǃå Ƹǒïƽƙ ÷ïưǄǃ ƗǒƵƓƼíǃå úƑƓöā

javascript:void(0);
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 Ǐǃã æǒǄơǃå èåïõƿ ôƶƕ çíāƵ æƕƪǒ ăîǃå ǑƑåāǌǃå Ƹǒïƽƙǃå Ɨƞïí ôƓƽƤǈå āá Ü÷ïưǃå Ɨƞƪǈá ǑƼ þǒƛåïƞǃå ïƛƓǂƙǃ ûǒïõǃå íǌǆƙā
 Ɠǌǆǒǀƶƙ āá Ɨƕǚơǃå Ɨǃà úǒöǈƙ þíƵ èǙƓơ ǑƼ ƓǆǒƪǙā ÜþǒǄƪ ïƤǓ æƓƮǆ ÷ïư ÿǆ Ɨưïǆǆǃå ýǆåāƶǃå ýƓǀƙǈå Ǐǃã ĄƗǒíâǆ ÷ïưǃå

 Üíǒƞ ýǂƬƕ þǒǄƪ ýǂƬƕ ƓǌƽƑƓöāǃ ƓǌƑåíá Ɨƕƿåïǆā Ɨƕǚơǃå Ɨǃà ýǒƺƬƙƕ ƗƮƓƤǃå õāïƬǃåā èƓǆǒǄƶƙǃå ÷ƓƕƙƎƕ íǒǀƙǃåā þƓǆƙǋǙå æǄõƙǒ Ɠǆǆ
 ÿǆ üǃî ýǂ íƶĈǒā ÜƗƕǚơǃå ƗǒǄǆƵ ǏǄƵ ÿǒǆƑƓǀǃå æǒïíƙā ÜïƬƓƕǆā þƑåí ýǂƬƕ ƗƤƪƙǆǃåā ƗƛāǄǆǃå ßåðƞǕå ýǒíƕƙ ƴǆ Ɠǌǆǒǀƶƙā

ơƮ ǏǄƵ ƗöƼƓơǆǄǃ Ɨǆǌǆǃå èƓǒƪƓƪǕå÷ïưǃå Ɨ.  ϹЦм ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå èǚƵƓƽƙ ǑƼ Ɨǒāǈƶǆ ûāïƼ íāƞā þíƵ ăƓǂ ïƓƕƙƤå ïǌöá
) ƗǒǃƓƵ Ɨǒāǈƶǆ ûāïƽǃå èǈƓǂ Ɠǆǈǒƕ ÜƗǒǃǓå Ɨƕǚơǃåā Ɨǒāíǒǃå Ɨƕǚơǃå ÿǒƕ0.0001< p(  ǑƵāǈ ÿǒƕ ÷ïưǃå ăïõƬ āá ïõƬ ƗƕƓƮã ǑƼ

 Ɨǒƕƪǈǃå çïāõƤǃå ïǒíǀƙ ÿǒƕ íƿā .ƗƕǚơǃåRelative risk  Ɨǒơƞïá ƗƕƪǈOdds Ratio ) Ɨǒāǈƶǆ0.004< p(  æƓǌƙǃƓƕ ƗƕƓƮǘǃ
ƗƕǚơǄǃ ăïǒïƪǃå èơƙ ÷ïưǃå  íǒðƙ Ɨǒāíǒǃå2.2 çïǆ ÿƵ Ɨƕǚơǃå .ƗǒǃǓå 
üĀìƜǁä 4. .ðäĀƴǁä éƑƴǆ Ǐƺ öîƮǁä ùƑƬǆà ƕƓƑƬȐäĀ ƕƓǘƟǁä ƕƾǐîô åƨƟ ƑǐǆîĀƻǐǁƑǀ îƑƓƗƢä ƛƏƑƗǆ 

дϝуϡЮϜ 
 ϬϝЛзЮϜ ϸϹК

ϣЊнϳУгЮϜ 

 ϤϝзуК ϸϹК

 ϟуЯϳЮϜ

ϣЊнϳУгЮϜ 

ϝужϼнУуЮϝЪ ϼϝϡϧ϶Ϝ ϤϝϮϼϹЮ ϣуϠϝϯтъϜ ϟуЯϳЮϜ ϤϝзуК ϸϹК 

1 2 3 

 сЮϝгϮϖ

 ϤϝзуЛЮϜ

ϣуϠϝϯтъϜ 

 ϣϡЃзЮϜ

ϣтнϛгЮϜ 

 

 ϽГІ сТ

ϹϲϜм 

 

етϽГІ сТ 

ϣтмϹт ϣϠыϲ 67 134 
11 

)4.50%( 

8 

)3.27%( 

39 

)15.98%( 
58 43.28 

46 

)79.31(% 

12 

)20.68(% 

ϣуЮϐ ϣϠыϲ 55 110 
8 

)3.27%( 

5 

)2.04%( 

15 

)6.14%( 
28 25.45 

9 

)32.14(% 

19 

)67.85(% 

сЮϝгϮшϜ 122 244 
19 

)7.78%( 

13 

)5.32%( 

54 

)22.13%( 
86 35.24 

55 

)63.95 (% 

31 

)36.04(% 

 ƴǆ ƝƑƓƙǈǃå ûƼåāƙƙHomosh et al., (2010)  ÿƓùƶõƿ ǑƼ ăïǒïƪǃå èơƙ ÷ïưǃå æƓǌƙǃå èǙƓơ óƤƬ ăîǃåǕå ÿǒƕïùǆǃå Ăíùǃ þƓùǈƹ
æƓùùƕǃå Ɨùùǀõǈǆ ǑùùƼ .Ɠǌƙƕùùƪǈ ïùùǂî ÿāí Ɨǒïāùùƪ ýƓǆùùƬ ƴùùǆā  ÜƗùùǒǀǒïƼáā Ɨǒāǒùùƪà ýāíā Ɨǒïāùùƪǃ çïāƓùùƞǆǃå ýāíùùǃå ôùùƶƕ ǑùùƼ ÿǒƛơƓùùƕǃå ƝƑƓùùƙǈ
 ǑùùƼ èùùƽǄƙƤå ƓùùǌǈǂǃāÜƗƕƓùùƮǗå üùùǄƙ ïƓùùƬƙǈå Ɨƕùùƪǈ èùùǈƓǂ éùùǒơ ǃå ÿùùǆ Ɨùùƕǒïƿ ƓùùǌǒǄƵ ýùùƮơ Ǒùùƙǃå ƗƕùùƪǈHammadi and Yousif 

(2013) ) ûåïùùƶǃå ǑùùƼ íåíùùƺƕ Ɨùùǀõǈǆ ǑùùƼ ñåāùùƶǃå êƓùùƶǈ íùùǈƵ26.9% ƓǌǄƞùùƪ Ǒùùƙǃå Ɨƕùùƪǈǃå ƴùùǆ üǃîùùǂā Ü(Gebrewahid et al., 

(2012) ) Ɠǒƕāǒƛå ýƓǆƬ ǑƼ þƓǈƹǕå íǈƵ28.14%Ü( ýƿá ïƓƬƙǈǙå Ɨƕƪǈ èǈƓǂ Ɠǆǈǒƕ Ɠǋíùƞā Ǒƙǃå Ɨƕƪǈǃå ÿǆ ïǒƛǂƕ Adwan et al., 

(2005) ) ÿǒõùƪǄƼ ǑùƼ52 üǃîùǂā (%Alekish et al., (2014) ǑùƼ ÿíïǕå ýƓǆùƬ )66.9% ïùƕǂá Ɨƕùƪǈǃå üùǄƙ èùǈƓǂ ÿǒùơ ǑùƼ Ü(
 ǉíƞā Ɠǆǆ ïǒƛǂƕBeheshti et al., (2010) ) ÿåïǒã ǑƼ þƓǈƹǕå íǈƵ9.23 %( Ɠǆǆ Ü íāƞā Ǐǃã ïǒƬǒ íƿ ôùƶƕ ǑùƼ éāùǄƙǃå èǙƓùơ

ƴùùƕƙƙ þùùǃ Ǌùùǈá āá éùùơƕǃå ƓùùǌǒǄƵ ăïùùƞĈá Ǒùùƙǃå þƓùùǈƹǕå ïƑƓùùöơ  ôùùƶƕƗǒơùùƮǃå èƓùùǆǒǄƶƙǃå çƓùùƵïǃå ýùùƕƿ ÿùùǆ Ɨùùƕǚơǃå ƗùùǃƉƕ ƗùùƮƓƤǃå Ɨùùǒǈƽǃåā 
ǂ þǒǄùƪǃå ýǂùƬǃƓƕăíùǒǕå úùùǒöǈƙ  āæåāùǂá Ɨùƕǚơǃå Ɨùùǃà  îùùǒƽǈƙ ǑùƼ ííùƬƙǃå æùùƞāĈǒ ăîùǃå ïùǆǕå ÜǑƑåāùùǌǃå Ƹùǒïƽƙǃå Ɨùƞïí ôùùƽƤ āá çíƓùǒð āá

 ĄƗƼƓưã ÜƗǒơƮǃåā ƗǒƑƓƿāǃå èåßåïƞǗåǃ Ɠùǆ íùơǄǃ Ɨùƕǚơǃå ƗùǃǓ ƗǒǄǒƺùƬƙǃåā ƗùǒƑƓƿāǃå èåßåïùƞǗå ûǒƕõƙ ǑƼ çƓƵïǄǃ íǒƞǃå æǒïíƙǃƓƕ þƓǆƙǋǚ
ƙǈå ÿǆ ÿǂǆáÜƓǌǈƵ ƝƙƓǈǃå ăïǒïƪǃå èơƙ æƓǌƙǃǙå ïƓƬ  íƿ ÿƓǂāïǒƬĈá ýǆåāƶǃå ǉîǋ ýƛǆ Ǐǃã èƓƪåïí ǑƼ  ÿǆ ĆýǂNickerson and 

Boddie (1986) āDoubravsky, (1996) āJones, (2009)  ā ÷ïùưǃå ƗơùƮ ǏùǄƵ ïƛâùƙ Ɠùǌǈá ǑùƼ Ąßåāùƪ Ɨùǒāíǒǃå Ɨùƕǚơǃå ßƓùǈƛá
.ƗǒǃǓå āá 

 çƑǆǐƴǁ ǏǄĀƙîƜǁä öîïǁä ƛƏƑƗǆ :ăƑƙǁƑƙåǐǂƟǁä: 

) ĄƓǒāǈƶǆ ĄƓƿāïƼ ăƓǂ ïƓƕƙƤå ïǌöá<0.0001 p èơƙ ÷ïưǃå æƓǌƙǃǙå Ɨƕƕƪǆǃå Ɨǃāðƶǆǃå Ɨǀǒƿíǃå ßƓǒơǖǃ èǙāðƶǃå ííƵ ÿǒƕ (
 ýðƵ Ċþƙ éǒơ Üăïǒïƪǃå64  Ɠǌǈǆ Ɨǒǆāƛïƞ ƗǃðƵ30  ÿǆ ƗǃðƵ Ɠǌƙƕƪǈ èƺǄƕ Ɨǒƕǋîǃå Ɨǒíāǀǈƶǃå èåïāǂǆǃå46.87 èåïƙƶǃå ÿǆ %

Ɨǃāðƶǆǃå ƗǒǈƓƛǃå ƗƕƙïǆǃƓƕ èßƓƞā ÜèǙāðƶǃå ÿǒƕ ĄåïƓƬƙǈå ïƛǂǕå èǈƓǂā þíǃå ƗǄǄơǆ ƗǄǒïāƙƪƓƕǃå èƓǒƮƵ  ā Ɨƕƪǈƕ èƺǄƕ21.87% þƛ Ü
 èƺǄƕ Ɨƕƪǈƕā Ɨǒǈāǃāǀǃå ƗǒǂǒïƬǙå%17.18 èƺǄƕ Ɨƕƪǈƕā ĄåïƓƬƙǈå ƓǌǄƿá ƗǄǒƪƕǄǂǃå èƓǒƮƵ èǈƓǂ Ɠǆǈǒƕ Ü%4.68  Ɠǆǂ .èǙƓơǃå ÿǆ

 ƗõǄƙƤǆ ƗƕƓƮã èíƞā èåïāǂǆǃƓƕþíǃå ƗǄǄơǆ ƗǄǒïāƙƪƓƕǃåā Ɨǒƕǋîǃå Ɨǒíāǀǈƶǃå èƺǄƕ Ɨƕƪǈƕā 9.37 èǙƓơǃå ÿǆ %ǃå) ýāíƞ5.( 
 
 



ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 
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üĀìƜǁä 5. .ƑǐǆîĀƻǐǁƑǀ îƑƓƗƢǗ ƕǐƓƑƜǐä ƛƏƑƗǆ çôƳà ǏƗǁä åǐǂƟǁä çƑǆǐƳ þǄ ƕǁĀïƴǄǁä ýǐƙäîƜǁä 
ƕǁĀïƴǄǁä ƕƾǐƽìǁä ÞƑǐƟǓä çǗĀïƴǁäììƳ * ƕǐĀƏǄǁä ƕƓƨǆǁä 
  Ɨǒƕǋîǃå Ɨǒíāǀǈƶǃå èåïāǂǆǃå S. aureus 30 46.87 

Pasteurella haemolytica  þíǃå ƗǄǄơǆ ƗǄǒïāƙƪƓƕǃå èƓǒƮƵ 14 21.87 

   Ɨǒǈāǃāǀǃå ƗǒǂǒïƬǙå E. coli 11 17.18 

  ƗǄǒƪƕǄǂǃåspp.-  Klebsiella 3 4.68 

þíǃå ƗǄǄơǆ ƗǄǒïāƙƪƓƕǃå èƓǒƮƵ + Ɨǒƕǋîǃå Ɨǒíāǀǈƶǃå èåïāǂǆǃå 6 9.37 

÷āǆƞǆǃå 64 99.97 

 * ƕƓƨǆǁäǁä öäĀǆǓ ƕǐĀƏǄǁäýǐƙäîƜ ƕǁĀïƴǄǁä  çƑǆǐƳ þǄǁäƕǁĀïƴǄǁä çäîƗƴǂǁ ǏǁƑǄƜǕä ììƴǁä Ǎǁâ ƕƨƑƾǄ ƕƬĀƟƻǄǁä åǐǂƟ. 
 

ǉíùƞā Ɠùǆ ƴùǆ Ɠǆ Ćíơ Ǐǃã Ǒǆāƛïƞǃå ÷ïðǃå ƝƑƓƙǈ èǀƽƙå íƿā Homosh et al., (2010)  ÿƓùƶõƿ ǑùƼǕå Ɨùǀõǈǆ ǑùƼ ÿǒƕïùǆǃå Ăíùǃ þƓùǈƹ
 èåïāùùǂǆǃå èùùǃðĈƵ éùùǒơ ÜƗǒïāùùƪ ýƓǆùùƬ æƓùùƕǃåƗùùǒǃƓƵ Ɨƕùùƪǈƕ Ɨùùǒƕǋîǃå Ɨùùǒíāǀǈƶǃå èùùƺǄƕ61 èùùơƙ ÷ïùùư æƓùùǌƙǃƓƕ ƗƕƓùùƮǆǃå êƓùùƶǈǃå ÿùùǆ %

Üăïǒïƪ èùƺǄƕ Ɨƕùƪǈƕā ýùƿá Ɨƪåïíǃå ǉîǋ êƓƶǈ ǑƼ èǈƓǂ Ɠǆǈǒƕ46.87 Ǒùƙǃå Ɨùƪåïíǃå ƝƑƓùƙǈ ƴùǆ üǃîùǂ èùǀƽƙåā .Ɨùǃāðƶǆǃå èåïùƙƶǃå ÿùǆ %
) āǈǒùùƪƓǒǃåā ïāƹƓùơ Ɠùùǌƕ þƓùƿ1998 èåïāùùǂǆǃå ƓùǌǒƼ èùùǈƓǂ Ǒùƙǃåā (îǃå Ɨùùǒíāǀǈƶǃå ǑùùƼ þƓùùǈƹǕå íùǈƵ ÷ïùùưǃå æƓùǌƙǃå èƓƕƕùùƪǆ þùǋá ÿùùǆ Ɨùǒƕǋ

 .Ɨǒïāƪ ƓǆǂïƓƬá Ɠǆ ƴǆ èǀƽƙå  ǊǒǃãBeheshti et al., (2010) ÿåïùǒã ǑƼ Ü ĄåïƓùƬƙǈå ïùƛǂǕå Ɨùǒƕǋîǃå Ɨùǒíāǀǈƶǃå èåïāùǂǆǃå èùǈƓǂ éùǒơ
) ýùƿá Ćæùƪǈƕ èùǈƓǂ ÿȒåā Ɨǒǆāƛïƞǃå èǙāðƶǃå ÿǒƕ27.7%.(  Ɨùǒǆāƛïƞǃå èåïùƙƶǃå ôùƶƕ èùǃðĈƵ íùƿā ǉîùǋ ǑùƼ Ąßåāùƪ ƗùõǄƙƤǆǃåā ƗùƽǄƙƤǆǃå

ýƛǆ ĂïƤǕå èƓƪåïíǃå ǑƼ āá Ɨƪåïíǃå ā Ɨùǒǈāǃāǀǃå ƗǒǂǒïùƬǙå ƗǄǒùƪƕǄǂǃåā þíùǃå ƗùǄǄơǆ ƗǄǒïāƙùƪƓƕǃå èƓǒùƮƵƗùǒíǀƶǃå èåïāùǂǆǃåā  ÿȒåā Ɠùǋïǒƹā
 .ƗƽǄƙƤǆ Ćæƪǈƕ èǈƓǂ 
ûùƼåāƙǃå ñƓùǒƿ ïùǌöá Cohen's Kappa   ĄƓùǒǃƓƵ ĄƓùǀƼåāƙ ƗǄǀƙùƪǆǃå èƓùƑƽǃå èåî èåïùǒƺƙǆǃå ÿǒùƕ )k=0.7887 óǒƤùƬƙǃå Ǒùƙǀǒïõ ÿǒùƕ (

Ǒǆāƛïƞǃå ÷ïðǃåā ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå Ɨõƪåāƕ .  Ɨǒǀǒǀơǃå ƗǒƕƓƞǒǙå èǚƵƓƽƙǃå ííƵ ƸǄƕ íǀƼTrue positive  ĄåíƓùǆƙƵå ƓùǒǈïāƽǒǃƓǂ ïƓƕƙƤǗ
 Ǒǆāƛïƞǃå ÷ïðǃå Ɨƞǒƙǈ ǏǄƵ64  ýùƮá ÿǆ ƗǈǒƵ86  Ɠǌƙƕùƪǈ èùƺǄƕ ƗùǒƕƓƞǒå ƗùǈǒƵ74.41%    ЬмϹҶϯЮϜ)6 Ü( ÿá Ɠùǆƕā ÿùǆ èƓùǈǒƵ Ɨƙùƪ
ƗǒƕǄùƪ ƗùǈǒƵ ÿǒïùƬƵā Ɠùǈƛã ýùƮá ) Ɨƕùƪǈ25.58 (%  ƗùƕîƓǂ ƗǒƕǄùƪ ăá) Ǒǆāùƛïƞǃå ÷ïðùǄǃ ƗùǒƕƓƞǒå èùǈƓǂFalse negative ííùƵ ÿƎùƼ (

ǃå ƗƕîƓǂǃå ƗǒƕƓƞǒǙå èƓǈǒƶFalse positive  āǋ16ÿƎùƼ ǑǃƓƙǃƓƕā Ü  èùƺǄƕ ƓùǒǈïāƽǒǃƓǂ ïƓùƕƙƤå ƗùǒƵāǈā Ɨùƿíā ƗǒùƪƓƪơ91.4% ā91% 
 м90.8% пҶҶЯК Ǒǃåāùùƙǃå êƓùùƶǈǃå íùùǈƵ ăïǒïùùƪǃå èùùơƙ ÷ïùùưǃå æƓùùǌƙǃå úùùƬǂ ǑùùƼ ïƓùùƕƙƤǙå åîùùǋ ýùùƛǆ ýƓǆƶƙùùƪå Ɨùùǒǆǋá Ǐùùǃã ïǒùùƬǒ Ɠùùǆǆ Ü

.ñåāƶǃå  
 üĀìƜǁä6.ǏǄĀƙîƜǁä öîïǁä ƕƜǐƗǆ ǍǂƳ ăäìƑǄƗƳä ƑǐǆîĀƻǐǁƑǀ îƑƓƗƢä ƛƏƑƗǆ ýǐǐƾƗ . 

 ăƑƴƓäî:  Ā ƕƜǁƑƴǄǁä ƛƏƑƗǆƕǁĀïƴǄǁä çäîƗƴǁä ǍǂƳ ƕǐƨƑƨƟǁä çäîƑƓƗƢä:  
 ïƓùùƕƙƤå Ɨõùƪåāƕ  ăƓùùǂ ƴùƕïǆ ïùǌöáKruskal-Wallis Test  ǏùùǄƵ Ɨùǒāǒơǃå èåíƓùùƮǃå ïǒƛƋùƙƕ ûùùǄƶƙǒ ƓùǆǒƼ Ɨùùǒāǈƶǆ ûāïùƼ íāùƞā þíùùƵ

Ɨùǃāðƶǆǃå þǒƛåïùùƞǃå úùǄƙƤǆ éùùǒơ Ü ƝƑƓùùƙǈ èùùõƵá Ǒùƙǃå èƓùùǈǒƶǄǃ ƗǒùƪƓƪơǃå èåïƓùùƕƙƤǙ ĄƓùǀƼā æāùùǄơǃå êƓùƶǈǃå ÷āïùùư ƗùƞǃƓƶǆ ƝƑƓùùƙǈ èùǈǒƕ
 íơá ßƓõƵƎƕ üǃîā ÜƗǒǆāƛïƞ èåïǆƶƙƪǆ èõƵáā ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå èǙƓơǃ ƗǒƕƓƞǒå úǒõǃå Ɨƶƪåā Ɨǒāǒơǃå èåíƓƮǃå ǑùƼ Ɠùǌǒǃã ïƓƬǆǃå

ǃåýāíƞ )7 (ǈǀơ ĄƓ ýưƶǃƓƕ  ā÷ïưǃå ýƤåí ǆ þƓǒá Ɨƛǚƛ çíǆǃ èƺǄƕ Ɨƕƪǈƕā ăïǒïƪǃå èơƙ ÷ïưǃå æƓǌƙǃå èǙƓơ ƗƼƓǂ ßƓƽƬ Ǐǃã ÜƗǒǃƓƙƙ

ǏǄĀƙîƜǁä öîïǁä ƛƏƑƗǆ ǍǂƳ ìƑǄƗƳǗƑƓ ƑǐǆîĀƻǐǁƑǀ îƑƓƗƢä çǘƳƑƻƗ åƨƟ ƕƓîƜƗǁä éƑƴǆ ƲǐïĀƗ ììƴǁä 
Ɨǒǀǒǀơ ƗƕƓƮǆ āá  Ǒǆāƛïƞǃå ÷ïðǃå  ƗǒƕƓƞǒåā ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå  ƗǒƕƓƞǒå 64 
ƗƕîƓǂ ƗǒƕƓƞǒå āá  Ǒǆāƛïƞǃå ÷ïðǃå ƗǒƕǄƪā ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå  ƗǒƕƓƞǒå 16 
ƗƕîƓǂ ƗǒƕǄƪ āá Ǒǆāƛïƞǃå ÷ïðǃå ƗǒƕƓƞǒå ÿǂǃ ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå  ƗǒƕǄƪ 6 

 åîǂā ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå  ƗǒƕǄƪƗǒǀǒǀơ ƗǒƕǄƪ āá Ǒǆāƛïƞǃå ÷ïðǃå 158 
÷āǆƞǆǃå 244 
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100 çïùƙƶǃå ǑùƼ ĄåïǒƛƋùƙ ïùƛǂǕå ăāùǒơǃå íƓùƮǃå ýƓǆƶƙùƪåā ïƓùǒƙƤƓƕ üùƬ Ǐùǈíá ǚùƕā ßƓƽùƬǄǃ ƗǒǃƓƶǃå Ɨƞǒƙǈǃå ǉîǋ ïƪƽĈƙ ÿá ÿǂǆǒā ÜƓǌǈǆ %
 ƗùùǄǒǄƿ íåíùùƵƋƕ èùùǃåðƓǆ ÷ïùùưǃå ǑùùƼ þǒƛåïùùƞǃå ÿāùùǂǃ ĄƗƼƓùùưã ÜƗùùǃāðƶǆǃå Ɨùùǒǆāƛïƞǃå æƓùùǌƙǃǙå ïāùùǌöǃ æāùùǄõǆǃå Ăāƙùùƪǆǃå Ǐùùǃã ýùùƮƙ þùùǃā

 ÷ïùùưǃå úƓùùƮǈá ÿùùǆ çîāƤƋùùǆǃå æùùǒǄơǃå èƓùùǈǒƶǃ ƓùùǒǈïāƽǒǃƓǂ ïƓùùƕƙƤƓƕ óùùơƽǃå ƝƑƓùùƙǈ èùùǈǒƕ Ɠùùǆǂ .Ɨơùùưåāǃå ǊùùưåïƵáā ÷ïùùưǄǃ ăïǒïùùƪǃå
Ɠǈǒƶǃå ǉîǋ ƗƼƓǂ ÿá ýǆƶƙƪǆǃå ßåāíǄǃ æơƪǃå çïƙƼ ßƓǌƙǈå ÿǆ íǂƋƙǃåā êǚƶǃå çïƙƼ ßƓǌƙǈå íƶƕ ƗƞǃƓƶǆǃåā ƗƕƓƮǆǃå èǙƓơǃ ƗǒƕǄƪ èǈƓǂ è

 ÜƗùùǃāðƶǆǃå Ɨùùǒǆāƛïƞǃå èåïùùƙƶǃå þùùöƶǆ ǏùùǄƵ ƗùùǒǃƓƵ ĄƗùùǒǄƵƓƼ ÿǒùùƪǒƓǆƓƙǈƞǃåā ÿǒùùƪƓƪǂāǄƼāïƕǒƪ ÿǒǒāùùǒơǃå ÿǒíƓùùƮǃå ïùùǌöá éùùǒơ ÜïƓùùƕƙƤǙå
 ÿǒùùƪǂǃƓƽǒƪǃåā ÿǒǄǒùùƪ ǑùùƪǂāǆǕå ƗùùǒǄƵƓƼ ƓùùǌǄƿá ÿƓùùǂā ÜÿǒǒǄǂǒùùƪåïƙƙǃåā ÿǒùùƪǒƓǆāƙƕïƙƪǃå þùùƛ ÜÿǒǄǂǒùùƪåïƙƙǒƪǂāǙåā ÿǒùùƪǒƓǆƓǈƓǂǃå Ɠùùǆǋǚƙ ǑùùƼ

 ïåïíã ƗùùǄơïǆā Ɨùùǃāðƶǆǃå þǒƛåïùùƞǃå ÷āùùǈ Ǐùùǃã êǚùùƶǃå ǑùùƼ Ɨùùǒāǒơǃå èåíƓùùƮǃå ƗùùǒǄƵƓƼ ǑùùƼ úǚƙùùƤǙå üùùǃî íāùùƶǒ íùùƿā .Ɨùùƪāïíǆǃå Ɨùùõơǆǃå
 ïƓùƬá éùǒơ ÜæùǒǄơǃåDoĵruer et al., (2010)  ÿǒǄǒùƪ ǑùƪǂāǆǕå ăāùǒơǃå íƓùƮǃå ÿáā ǑǆƓùƬǃå ðƵƓùǆǃå ǑùƼ ƝƑƓùƙǈǃå ǉîùǋ ýùƛǆ Ǐùǃã

ǆ ßƓǈƛá êǚƶǃå ǑƼ ýƓƶƼ ïǒƹ ÿƓǂ ÜƗǄǆƶƙùƪǆǃå Ɨùǒāǒơǃå èåíƓùƮǃƓƕ èïƛƋùƙ Ɨùǒǆāƛïƞǃå èåïƙƶǃå þöƶǆ ÿá öơāǃ íƿā .æǒǄơǃå êƓƙǈã ƗǄơï
 Ɨùǒǈāǃāǀǃå ƗǒǂǒïùƬǕå èƓǒùƮƵ ƓùǌƙǄƙ ÜƓùǌƕ ĄåïƛƋùƙ āá ĄƗǒùƪƓƪơ Ɨùǃāðƶǆǃå Ɨùǒǆāƛïƞǃå èåïùƙƶǃå ïùƛǂá Ɨùǒƕǋîǃå Ɨùǒíāǀǈƶǃå èåïāǂǆǃå èǈƓǂ éǒơ

 Ǒƙõƪāƙǆ ƓƙǈƓǂā þíǃå ƗǄǄơǆ ǚǒïāƙƪƓƕǃå èƓǒƮƵāƗùǒāǒơǃå èåíƓùƮǄǃ ĄƗùǆāƓǀǆ Ɠùǋïƛǂá ƗǄǒùƪƕǄǂǃå èùǈƓǂ Ɠǆǈǒƕ ÜƓǌƕ ïƛƋƙǃå.  íùǂâǒ Ɠùǆ åîùǋā
 ïƓùƕƙƤå üǃîùǂā ăïǒïùƪǃå èùơƙ ÷ïùưǃå æƓùǌƙǃå èǙƓùơ ÿùƵ ïùǂƕǆǃå úùƬǂǄǃ æùǒǄơǃå êƓùƙǈã ƗǄơïǆ ýǚƤ ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤå ßåïƞã Ɨǒǆǋá

ƽǃå ăāǒơǃå íƓƮǃå ïƓǒƙƤå Ɨǒƺƕ Ɨǃāðƶǆǃå Ɨǒǆāƛïƞǃå èåïƙƶǄǃ ƗǒƪƓƪơǃå ÷ïùưǃå æƓùǌƙǃå èǙƓùơ ôùƽƤ ǑǃƓùƙǃƓƕā ÜƓùǌǒǄƵ ßƓưǀǃå ǑƼ ýƓƶ
íùùƕƵ Ǌùùǒǃã ïƓùùƬá Ɠùùǆ åîùùǋā Üăïǒïùùƪǃå āá ăïǒïùùƪǃå èùùơƙ Ąßåāùùƪ ÜþƓùùƵ ýǂùùƬƕ þǒơïùùǃå ÿùùǒðā ) ÿǒíùùƕƓƶǃå2009 ƓǆǌǃƓǆƶƙùùƪå Ăíá éùùǒơ Ü(

Ɠǈåāǒơǃå ǑƼ çíǒƞ ƗǒƞǚƵ ƝƑƓƙǈ ûǒǀơƙ Ǒưïǆǃå æƕƪǆǃå ǉƓƞƙ ƗǒǃƓƵ ƗǒǃƓƶƼ èõƵá Ǒƙǃå Ɨǒāǒơǃå èåíƓƮǄǃ .ƗƕƓƮǆǃå è 
ǁäüĀìƜ 7 .ƕǁĀïƴǄǁä çäîƗƴǁä ǍǂƳ ƕǐƨƑƨƟǁä çäîƑƓƗƢä ƛƏƑƗǆ 

                   ϣЮмϿЛгЮϜ ϢϽϧЛЮϜ       

 

рнуϳЮϜ ϸϝЋЮϜ 

Staphylococcus 

aureus 

Pasteurella 

haemolytica 
E. coli Klebsiella-spp. score 

Ciprofloxacin 2 3 3 3 11 

Streptomycin 3 2 2 1 8 

Tetracycline 3 2 2 1 8 

Kanamycin 3 2 2 2 9 

Gentamicin 2 3 3 3 11 

Oxcytetracycline 3 2 3 1 9 

Cephalexin 2 1 3 1 7 

Amoxicillin 2 2 1 1 6 

                    )1)  ̪амϝЧв (2ϣуЮϝЛУЮϜ БЂнϧв ( ̪)3 ЬϝЛТ ( 

 Ǐùùǃã ƗùùǒǆǄƶǃå èƓùùƪåïíǃåā éƓùùơƕǕå þùùöƶǆ èïƓùùƬá íùùƿā åîùùǋ Ü÷ïùùưǃå æƓùùǌƙǃƓƕ ƗƕƓùùƮǗå èǙƓùùơ ÿùùǆ óǄƤƙùùǃå æƶùùƮǃå ÿùùǆ Ǌùùǈá éùùǒơ
ƙ ÿǆưƙ (ƗùǒƑǒƕā ƗùǒƑƓƕā) çíǒíƵ Ɨǒưïǆ èƓƕƕƪǆ Üÿåāùǒơǃå ƗùƑǒƕ ǑùƼ çíāùƞāǆ ƓùǌǆöƶǆāƗùǒƕǋîǃå Ɨùǒíāǀǈƶǃå èåïāùǂǆǃå ƓǆǒùƪǙā  çíƓùƵ Ǒùƙǃå

æƓùǌƙǃå ǑùƼ æƕùƪƙƙ ÿá ÿùǂǆǒ Ǒùƙǃåā ĂïƤǕå Ɨǒǆāƛïƞǃå èåïƙƶǃå ÿǒƕ ĄåïƓƬƙǈå ïƛǂǕå ÿāǂƙ Ɠǆ  ÿùǂǆǒā Üăïǒïùƪǃåā ăïǒïùƪǃå èùơƙ ÷ïùưǃå
 ÿǒùƕ èƓùƪåïíǃå ǉîùǋ þùöƶǆ èïƓùƬá Ɠùǆǂ þƓùǈƹǕå ǑùƼ ăïǒïùƪǃå èùơƙ æƓùǌƙǃǙå ïƓùƬƙǈå Ɨƕƪǈ ëāåïƙƙ ÿá9 ÿùǆ ïùƛǂá Ǐùƙơā 60 ĄƗùǒíâǆ %

) Ǌƕǒǂïƙā æǒǄơǃå ƗǒƵāǈ ǑƼ ïǒƺƙā êƓƙǈǗå Ɨǒǆǂ ôƽƤ Ǐǃã üǃîƕBeheshti, et al., 2010; Hammadi and yousif, 2013; 

Alekish et al., 2014  ̪( ßƓùǈƛá ăïǒïùƪǃå èùơƙ æƓùǌƙǃǙå ÿƵ úƬǂǃå ǑƼ ƓǋííƵā Ɨǒǆƪƞǃå ƓǒǚƤǃå Ăāƙƪǆ ƗƼïƶǆ Ɨǒǆǋá ðïƕǒ Ɠǆǆ
Ăāƙùùùùùƪǆ íùùùùùǈƵ Ɨǒǆùùùùùƪƞǃå ƓùùùùùǒǚƤǃå ííùùùùùƵ ǏùùùùùǄƵ ÷ïùùùùùưǃå öƼƓùùùùùơǒ ÿá æƶùùùùùƮǃå ÿùùùùùǆ îã Ü÷ïùùùùùưǄǃ Ǒùùùùùưïǆǃå āá Ǒùùùùùƶǒƕõǃå ƴùùùùùưāǃå ýùùùùùƿá 

1000000 ǉîùǋ çíƓùǒð èùǈƓǂ åîã ƓǆǒƪǙ ÜæǒǄơ ýǆ/ƗǒǄƤ āùơƙā ƝùǆƤǄǃ ĄƓùǒíâǆ Ɨǒùưïǆǃå èƓƕƕùƪǆǃå íùơƋƕ ƗƕƓùƮǗå ÿùƵ ƗùƞƙƓǈ ƓùǒǚƤǃå ý
ăïǒïƪǃå æƓǌƙǃǙå Ǐǃã ÷ïưǄǃ ăïǒïƪǃå èơƙ æƓǌƙǃǙå . 

 ƓùùǒǚƤǃå ííùùƵ ǑùùƼ íùùǒðƙ ÿá ÿùùǂǆǒ Ɨùùƞƙǈǆǃå æùùǒǄơǃå Ɨùùǒǆǂā Ɨùùƕǚơǃå ýùùƮƼā ÷ƓùùưïǗå ƗùùǄơïǆǂ Ɨǒùùưïǆǃå ïùùǒƹ ýùùǆåāƶǃå ôùùƶƕ ÿá Ɠùùǆƕā
 æùǒǄơǃå ǑùƼ Ɨǒǆùƪƞǃå)Pyorala, 2003; Paape et al., 2007; Olechnowics and Jaskowski, 2014 ̪( ÿùǆ íùƕǙ ǊùǈƎƼ

Ǒǆāƛïƞǃå ÷ïðǃåā ƓǒǈïāƽǒǃƓǂ ïƓƕƙƤƓǂ ĂïƤá èåïƓƕƙƤå ßåïƞã æƕƪǆǃå ýðƶǃ Ǒưïǆǃå íǒíơƙā ǊƵāǈ ïƓƕƙƤå ßåïƞȒåā ƗǒƪƓƪơǃå  Ɨùǒƺƕ ûùǒǀơƙ
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íƕƵ) çíǒƞ ƗǒƞǚƵ ƝƑƓƙǈ þǒơïǃå  āÿǒð  ÜÿǒíƕƓƶǃå2009 ƓǆǒƪǙā Ü( ÿá ïǒƛƋƙ Ɨƞïí Ɨǒāǒơǃå èåíƓƮǃåƙ úǄƙƤ Üæƕùƪǆǃå ÷āùǈ æƪơǆƓùǆ 
 âǒíǂ çïāïư  ƗǒơùƮǃå èåßåïƞǗå îƓƤƙå ā ƗùǒƑƓƿāǃåƗùǒƑǒƕǃå úāïùöǃå ÿǒùƪơƙā ƗùǒïåíǗåā æāùǄơǃå êƓùƶǈǃƓƕ Ɨùõǒơǆǃå  āùǂÿ  èåßåïùƞǗå ǉîùǋ

Ǆǃ íùùǒơāǃå ýǒƕùùƪǃåíùùơ  ÿùùǆ ïāùùǌö èǙƓùùơ÷ïùùưǃå æƓùùǌƙǃå  ăïǒïùùƪǃå āá ăïǒïùùƪǃå èùùơƙǊùùǒǃã ïƓùùƬá Ɠùùǆ ûùùƼā Pyorala, (2003) ā 

Bergonier et al (2003)  āá ôùƽƤ ǑùƼ Ąåíùƞ Ɨùǆǌǆ ýùǆåāƵ íƶĈƙ èƓǈåāǒơǃå Ǌǃ ôïƶƙƙ ăîǃå íƓǌƞǗåā Ɨǒƕïƙǃå ÿǂƓǆáā ƗƑǒƕǃå Ċÿá ǑƼ
÷ïưǃå æƓǌƙǃƓƕ ƗƕƓƮǗå çíƓǒð ĂïƤá èƓƪåïí èǈǒƕ Ɠǆǂ Ü ÷Ɠùƕƙã āùǋ ăïǒïùƪǃå èơƙ ÷ïưǃå æƓǌƙǃå ǏǄƵ çïõǒƪǃå èåßåïƞã þǋá ÿǆ ÿá

 ā ƗǒƑƓƿāǃå èåßåïƞǗåþƓǆƙǋǙå ǃƓƕ ƗƼƓöǈ ƗǆƓƶǃå ßƓǈƛáǃåǚơƕ Ɨ ïƑƓùöơǃå þǒùǀƶƙā ÷ïùưǃå èƓùǆǄơ ïùǒǌõƙā ƗùǒǃǓå āá Ɨǒāíǒǃå Ąßåāƪ íùƶĈƙ Ǒùƙǃå
 ĄǚǆƓƵ ǆǌǆ ĄƓ ƛāíơ ǑƼǊ ǉïƓƬƙǈåā ƴǒõǀǃå ǑƼMenzies, 2000; Gonzalo, 2005; Jones, 2009(. 

:ǑǄǒ Ɠǆ éơƕǃå åîǋ ÿǆ Ɲƙǈƙƪǈ 

1.  Ĉǒ ăāùùǒơǃå íƓùùƮǃå íùùƶCiprofloxacin  Ɨùùùõơǆǃå ǑùùƼ Ɨùùǃāðƶǆǃå Ɨùùǒǆāƛïƞǃå èåïùùƙƶǃå ǑùùƼ ĄåïǒƛƋùùƙ Ɨùùǒāǒơǃå èåíƓùùƮǃå ïùùƛǂá ÿùùǆ
ǉǚƙ ÜƗƪāïíǆǃå Gentamicinÿǒǒāǒơǃå ÿǒíƓƮǃå Ɠǆá Ü Cephalexin ā Amoxicillin  .ƓǌǒƼ ĄåïǒƛƋƙ ƓǆǌǄƿá ƓǈƓǂƼ 

2.  Ɨùùǒƕǋîǃå Ɨùùǒíāǀǈƶǃå èåïāùùǂǆǃå èåïùùƙƵ íùùƶĈƙStaphylococcus aureus  Ɨùùǒǈāǃāǀǃå ƗǒǂǒïùùƬǙåā E.coli èåïùùƙƶǃå ïùùƛǂá ÿùùǆ
 Ɨǃāðƶǆǃå Ɨǒǆāƛïƞǃå.Ɨƪāïíǆǃå Ɨõơǆǃå ǑƼ ƗǄǆƶƙƪǆǃå Ɨǒāǒơǃå èåíƓƮǃƓƕ ĄåïƛƋƙ 
ƕ Ɨƪåïíǃå ǉîǋ ǑƮāƙ ƗùǒïåíǗå ƗùǒƑƓƿāǃå èåßåïùƞǗå îƓùƤƙåā ÜæùǒǄơǃå êƓùƙǈã ƗùǄơïǆ ǑùƼ ƓǆǒùƪǙ ÜêƓƶǈǄǃ ǏǄƛǆǃå ƗǒƓƵïǃå þǒíǀƙ çïāïư
 æùùǈƞƙā ƗǒơùùƮǃåā ÜƗùùƕǚơǃå èǙà þǒùùǀƶƙā ÷ïùùưǃå èƓùùǆǄơ ïùùǒǌõƙā ƗùùǆƓƶǃå ƗùùƼƓöǈǃƓƕ þƓùùǆƙǋǙåā ÜíƓùùǌƞǘǃ Ɨƕƕùùƪǆǃå ƗùùǒƑǒƕǃå ýùùǆåāƶǃå

 ïƓùùƕƙƤå ƝƑƓùùƙǈ æùùƪơ ĄåïāùùƼ ǊùùƙƞǃƓƶǆā ƗùùǒïƕƤǆǃå óāùùơƽǃå ǏùùǄƵ íƓùùǆƙƵǙƓƕ ăïǒïùùƪǃå èùùơƙ æƓùùǌƙǃǙå èƓƕƕùùƪǆ ÿùùƵ úùùƬǂǄǃ ĄƗƼƓùùưã
ƕ Ɨǃāðƶǆǃå Ɨǒǆāƛïƞǃå èåïƙƶǄǃ ƗǒƪƓƪơǃåƙƪƓýƓǆƶ ǃåƮåíƓǕå Ɨǒāǒơǃå è ïƛǂ ƗǒǄƵƓƼ.êǚƶǃå ǑƼ 

:ƲƜäîǄǁä 
) ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā2013.( .Ɨǒïāƪ ÜûƬǆí ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā ÜǑǃāíǃå ÿāƓƶƙǃåā ßƓƮơǗå Ɨǒïǒíǆ 
) āǈǒƪƓǒǃå ÿǒƪƓǒā ÿåāưï ÜïāƹƓơ1998 ǉƓǆơ ǑƙöƼƓơǆ ǑƼ þƓǈƹǕå íǈƵ ÷ïưǃå èƓƕƓǌƙǃå ïƓƬƙǈå ÿƵ Ɨƪåïí .( ƗǄƞǆ .æǄơā

 .éƶƕǃå ƗƶǆƓƞ20)5:(185-200. 
íƕƵ íǆơá ÜþǒơïǃåÜ  āÿǒð ïǒǌƪ  ÿǒíƕƓƶǃå)2009 .(êǚƵ æƓǌƙǃå ƗǄƞǆ .÷ïưǃå õāǒƪá èƓƪåïíǄǃ ) .ǑƑǒƕǃå33(:115-121. 
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Abstract: 
This research was conducted at Jidrine Research Station, General commission for Scientific 

Agricultural Research (GCSAR), Hama/Syria. A total of 244 milk samples out of 122 ewes were 

collected and subjected to California mastitis test (CMT), somatic cell count test (SCC), bacterial 

plantation test, and sensitivity test for antibiotics. Ewes that gave positive results to California 

mastitis test were treated with the appropriate antibiotic according to bacterial analysis and 

subsequently sensitive reactions. The prevalence rates of subclinical mastitis based on CMT and 

somatic cell count (SCC) were 38.98% and 35.24%, respectively. The sensitivity of California 

mastitis test was 91.4% (64/86). Chi-square test using SAS program showed significant differences 

 (<0.0005) in relation to somatic cell count between normal and infected milk samples with 

subclinical mastitis, but insignificant differences were detected in relation to California mastitis test 

between manual, and machine milking. The relative risk estimation revealed that the infection with 

subclinical mastitis in manual milking is more than machine milking in 2.2 times (p< 0.0041), 

whereas the compatibility between the variables of the independent groups showed high 

compatibility (k=0.7887) between the two diagnostic test, California mastitis and bacterial test. Chi-

square showed significant differences (p<0.0001) between the bacterial isolations that cause 

subclinical mastitis infection. The most important 64 bacterial isolations were taphylococcus aureus 

(46.87%), Pasteurella  haemolytica (21.87%), E.coli (17.18%) and Klebsiella (4.68%). All cases of 

subclinical mastitis infections were cured using effective antibiotics according to sensitivity tests, 

this requires an early detection and treatment of subclinical mastitis cases in infected ewes, in 

addition to  improve environmental conditions in Awassi ewes breeding places. 

Key-words: Sub-clinical mastitis, Awassi ewes.  

 
 

  

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCkQ0gIoADAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FKlebsiella_pneumoniae&ei=z8PXVNX_EaW0sAS51YKwCg&usg=AFQjCNF9IMKG1fkNyz-6jgXRlch_97FjfA&sig2=f_DL4SciM_-pEBM7VUrFwQ&bvm=bv.85464276,d.cWc


ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

39 

 

ìǆƳ þôƓǁä ƕǂƗǀĀ åǐǂƟǁä éƑƗǆâ çƑƻƬǁ ǏƙäîĀǁä ýǐĀƾƗǁä ǏǄƑƪǁä ïƳƑǄǁä Ǐƺ ýƑôƻǁäĀ ìǘǐǄǁä 
*üƑƗƺ ǏƟƓƬ üǄƑǀ)м( îƑƜǆǁä ìǄƟà ìǁƑƢĀ)н( 

)м.( .Ɨǒïāƪ ÜæǄơ ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜæǄơƕ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǃå ðǂïǆ ÜǑǆƓƬǃå ðƵƓǆǃå Ɨǒƕïƙǃ Ɨǆǒǆơ éāơƕ Ɨõơǆ 

)н ƗǆƓƶǃå ƗƑǒǌǃå ÜƗǒǈåāǒơǃå çāïƛǃå éāơƕ çïåíã .(.Ɨǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ 

 :ǑǈāïƙǂǃǗå íǒïƕǃå .ýƓƙƼ ýǆƓǂ .í :ƗǄƪåïǆǄǃ*)kamel1960@gmail.com  :ýåāƞ Üлфппоурфнс.( 

 :þǚƙƪǙå ƣǒïƓƙ23/04/2015    :ýāƕǀǃå ƣǒïƓƙ16/09/2015 

:òƢǂǄǁä 
 ĄƓùưǒáā .þƓùõƽǃåā íǚǒǆǃå íǈƵ ÿõƕǃå ǑƙǄƙǂā ǑǄǂǃå æǒǄơǃå êƓƙǈã ýǚƤ ÿǆ ǑǆƓƬǃå ðƵƓǆǃå ǑƼ ǑƞƓƙǈǗå ßåíǕå Ɨƪåïíǃ éơƕǃå åîǋ îƽǈ

 Ăíùùǆ ƗùùƼïƶǆā .ƠǒùùǀǄƙǃå íùùǈƵ çðùùǈƶǃå ïùùǆƵā ÿðāā þƓùùõƽǃåā íǚǒùùǆǃå íùùǈƵ ÿõƕùùǃå þùùƞơ ïǒíùùǀƙ ýùùǆåāƶǃå ôùùƶƕ ïǒƛƋùùƙ Ɨùùǒƛåïāǃå) ā (ßƓùùƕǓå ïùùǒƹ
 Ɨùùǒƛåïāǃå Ɨǈùùƪ)ùùǃå ÜçíǙāùùǃå þùùƪāǆ æùùǒƙïƙ ÜçíǙā ôùùƶƕ ïǒíùùǀƙā .Ɨùùƪāïíǆǃå èƓƽùùƮǃå ǑùùƼ (ƠǒùùǀǄƙǃå íùùǈƵ þǕå ïùùǆƵā ÿðā Üíùùǒǃåāǆǃå ñǈùùƞ

 Ɨùùǆǒǆơ éāùùơƕ Ɨùùõơǆ èǚƞùùƪ ÿùùǆ èƓùùǈƓǒƕǃå èùùƶǆƞ .Ɨùùƪāïíǆǃå èƓƽùùƮǄǃ (Ɨùùǒƛåïāǃå èƓùùõƓƕƙïǙåā Ǒƛåïāùùǃå ƐƼƓùùǂǆǃå) Ɨùùǒƛåïāǃå þǃƓùùƶǆǃå
Ǆǃ ƗǆƓƶǃå ƗƑǒǌǄǃ ƗƶƕƓƙǃå ǑǆƓƬǃå ðƵƓǆǃå ÿǒƪơƙǃ þƓùƵ ÿǆ ÜƗǒïāƪ/æǄơ ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕ2001- 2010 ýùǒǃƓơƙǃå ßåïùƞã þùƙ .

ƶǆā Ɨƪāïíǆǃå èƓƽƮǄǃ ƗǒƑƓƮơǗå ï ƗƼ Ɨǒƛåïāǃå èåïǒƛƋƙǃå ā ƗǒƑǒƕǃå) ƝǆƓǈïƕ Ɨõƪåāƕ ƓǌǒƼ(SAS, 1996 ïƓƕƙƤå þíƤƙƪå .Duncan 
þíƤƙùùƪå Ɠùùùǆǂ ÜƗùùƪāïíǆǃå èƓƽùùùƮǃå ǑùùƼ çïƛâùùǆǃå ýùùùǆåāƶǄǃ èƓõùùƪāƙǆǃå ƗùùǈïƓǀǆǃ  ïƕùùǈƝǆƓ  ÿåāùùǒơǃå êîāùùùǆǈǃå ïǒíùùǀƙǃ .Ɨùùǒƛåïāǃå þǃƓùùùƶǆ èùùùƺǄƕ

 þƓõƽǃåā íǚǒǆǃå íǈƵ ÿõƕǃå ǑƙǄƙǂā æǒǄơǃå êƓƙǈã èåïǒíǀƙ424.46³67.24 ā8.42³0.53 ā19.49³2.94  .Ǒǃåāùƙǃå ǏùǄƵ Ƹùǂ
 ÜƠǒùùǀǄƙǃå íùùǈƵ çðùùǈƶǃå ïùùǆƵā ÿðāā þƓùùõƽǃåā íǚǒùùǆǃå íùùǈƵ ÿõƕùùǃå þùùƞơ ƸùùǄƕ Ɠùùǆǂ2.98³0.04 ā2.20³0.19 ā46.73³0.57 Ƹùùǂ /

ā19.24³0.26 ÿõƕùǃå ǑùƙǄƙǂ ǑùƼ ăāùǈƶǆ ïùǒƹ ïǒƛƋùƙā æùǒǄơǃå êƓƙǈã ǑƼ Ɨǒāǈƶǆǃå ǑǃƓƵ ïǒƛƋƙ ßƓƕǔǃ ÿá íƞā .Ǒǃåāƙǃå ǏǄƵ ÜïǌƬ /
) Ɨùƪāïíǆǃå èƓƽùƮǃå ýùǂ ǑƼ Ɨǒāǈƶǆǃå ƗǒǃƓƵ èåïǒƛƋƙ çíǙāǃå þƪåāǆ æǒƙïƙā çíǙāǃå Ɨǈƪǃ ÿáā ÜþƓõƽǃåā íǚǒǆǃå íǈƵ ǑùǄǂǃå æùǒǄơǃå Ɨùǒǆǂ

ǆǃå íǈƵ ÿõƕǃå ǑƙǄƙǂāþƓõƽǃåā íǚǒ ǑùƙǄƙǂ ǑùƼ Ɨùǒāǈƶǆǃå ǑǃƓùƵ ÿƓùǂ Ɠùǆǈǒƕ ÜæǒǄơǃå êƓƙǈå ǑƼ ĄƓǒāǈƶǆ ĄåïǒƛƋƙ íāǃāǆǃå ñǈƞǃ ÿǂǒ þǃ Ɠǆǂ Ü(
 íùƞā .Ɨùƪāïíǆǃå èƓƽùƮǃå ǑùƼ Ɨùǒāǈƶǆ èåïǒƛƋùƙ Ɨùǒá ƠǒùǀǄƙǃå íùǈƵ ƓǋïǆƵā þǕå çðǈƶǃå íǚǒǆ êîāǆǈǃ ÿǂǒ þǃ .þƓõƽǃåā íǚǒǆǃå íǈƵ íǒǃåāǆǃå

 ƠǒùǀǄƙǃå íùǈƵ çðùǈƶǃå ÿðāùǃ ÿá Ɨùùǒá üƓùǈǋ ÿùǂƙ þùǃā Üíǚǒùǆǃå íùùǈƵ ÿõƕùǃå ƗùǄƙǂā ǑùǄǂǃå æùǒǄơǃå êƓùùƙǈã ÿùǆ ýùǂ ǑùƼ Ɨùǒāǈƶǆǃå ƗùùǒǃƓƵ èåïǒƛƋùƙ
 ǑùƙǄƙǂā æùǒǄơǃå êƓùƙǈã èƓƽùƮǃ Ɨùǒƛåïāǃå èƓùƑƼƓǂǆǃå èåïǒíùǀƙ èùƺǄƕ .þƓõƽǃå íǈƵ ÿõƕǃå ƗǄƙǂ ǏǄƵ ƠǒǀǄƙǃå íǈƵ çðǈƶǃå ÿðāǃ Ɨǒāǈƶǆ ûāïƼ

 þƓõƽǃåā íǚǒǆǃå íǈƵ ÿõƕǃå0.14 Ü0.08 Ü0.20  ǑùƙǄƙǂ ÿùǆ ýùǂā æùǒǄơǃå êƓùƙǈã ÿǒùƕ Ɨùǒƛåïāǃå èƓùõƓƕƙïǙå þǒùƿ èùƺǄƕā .Ǒǃåāƙǃå ǏǄƵ
 þƓùõƽǃåā íǚǒǆǃå íǈƵ ÿõƕǃå-0.17 ā-0.01 ÿõƕùǃå ƗùǄƙǂā íǚǒùǆǃå íùǈƵ ÿõƕùǃå ƗùǄƙǂ ÿǒùƕ Ǒƛåïāùǃå õƓùƕƙïǙå ƸùǄƕ Ɠùǆǈǒƕ .Ǒǃåāùƙǃå ǏùǄƵ Ü

 þƓõƽǃå íǈƵ0.09. ƙǈƙƪǈƝ ÿǒƕ Ɨǒƛåïāǃå Ɨƿǚƶǃå ÿƋƕ Ɨƪåïíǃå ǉîǋ ÿǆ  íǚǒùǆǃå íùǈƵ ÿõƕùǃå ǑùƙǄƙǂ ǑƙƽùƮ ÿùǆ ýùǂā æǒǄơǃå êƓƙǈã ƗƽƮ
 ÜæùǒǄơǃå êƓùƙǈã ǑùƼ ĄƓƕǄùƪ ïƛâùǒ åîùǋā þǕå çðƶǆǃå þƪƞ íƓǌƞã Ǐǃã ăíâǒƪ þƓõƽǃåā íǚǒǆǃå íǈƵ ÿõƕǃå ǑƙǄƙǂ çíƓǒð ÿá ăá ƗƕǃƓƪ þƓõƽǃåā

ǃå íǈƵā íǚǒǆǃå íǈƵ ÿõƕǃå ƗǄƙǂ ÿǒƕ Ɨƕƞāǆ Ɨǒƛåïā ƗƿǚƵ íāƞā Ǐǃã Ɨƕïƞƙǃå èƮǄƤ Ɠǆǂ íùǈƵ ÿõƕǃå ƗǄƙǂ íƓǆƙƵå þƙǒƪ ǑǃƓƙǃƓƕā .þƓõƽ
 æùƞǒā .íǚǒùǆǃå íùǈƵ ÿõƕùǃå ƗùǄƙǂā æùǒǄơǃå êƓùƙǈã ǑƙƽùƮ ƴùǆ ƗùǈïƓǀǆǃƓƕ Ǒùƛåïā ÿǒƓƕƙ ǏǄƵá èǀǀơ ƓǌǈǕ Ǒƛåïāǃå æƓƤƙǈǙå ïƓǒƶǆ þƓõƽǃå

 úāïùöǃå çƓùùƵåïǆ ÿùǆ íùƕǙā .æƓùƤƙǈǙå íùùǈƵ æùǒǄơǃå ÿùǆ èƓùùǈƕǃå èåðùǈƶǃå êƓùƙǈã çíƓùùǒðǃ ßƓùƕǓå ÿǒùƕ ƗǄùưƓƽǆǃå ýùùǂ ǑùƼ ïƛâùƙ ƓùùǌǈǕ ƗùǒƑǒƕǃå
.Ɨƪāïíǆǃå èƓƽƮǃå þǒƿ ǑƼ ïǒƕǂ ïāí Ɠǌǃ ÿǕ ƠǒǀǄƙǃå íǈƵ èåðǈƶǃå ÿåðāá ƗƮƓƤ ÜƗƪāïíǆǃå èƓƽƮǃå 

:ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä .Ɨǒïāƪ ÜþƓõƽǃåā íǚǒǆǃå íǈƵ íǒǃåāǆǃå ÿðā ÜæǒǄơ êƓƙǈã ÜǑǆƓƬ ðƵƓǆ ÜƗǒƛåïā þǃƓƶǆ 

mailto:kamel1960@gmail.com
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 :ƕǄìƾǄǁä 
Ǒƕïƶǃå ÿõāǃå ǑƼ ðƵƓǆǃå íåíƵá èƺǄƕ  íāíơƕ ƗǄơƓǀǃå ǑưåïǕåā ƗƼƓƞǃå ûõƓǈǆǃå Ɨƪåïíǃ Ǒƕïƶǃå ðǂïǆǃå èƓǒƑƓƮơã æƪơ60  ÿāǒǄǆ

ñáï  ÜíƓƪǂá)1998Ü( ÿǒƕïùǆǃå Ăíùǃ ïƓùǀƕǕåā þƓùǈƹǕå íƶƕ Ɨǒïāƪ ǑƼ ðƵƓǆǃå Ɨǒǆǋá ǑƙƋƙā îã ÜùƺǄƕè  ǑǆƓùƬǃå ðƵƓùǆǃå íåíùƵáǃå æāùǄơ
 ăïāƪǃå Ǒƕïƶǃå ïõǀǃå ǑƼ29186 ƪáïëǚƮǗåā ƗƵåïðǃå çïåðā) ĄƓ  ÜǑƵåïðǃå2012 .( 

 ðƵƓùùǆǃå íùùƶǒ ĄƓǆǒíùùƿ ƙ ǑùùƼ ýƓùùƶƼā ǑùùƪƓƪá ïāí ÿùùǆ Ɠùùǌǃ Ɠùùǆǃ üùùǃîā ýùùơïǃå āíùùƕǄǃ ƗùùǀƼåïǆǃå èƓùùǈåāǒơǃå ÿùùǆ ðíùùǒāþǋ ǑùùƼ ƗùùǒƑåîƺǃå þǌƙƓùùƞƓǒƙơƓƕ 
Ǖ üǃîā õơǀǃåā úƓƽƞǃå èåāǈƪ ÿǒíǃ ðƵƓǆǃåǊ  ƗǒǃƓƵ çïíƿǏǄƵ ǃå ǑƼ þǄƿƋƙǃåā òǒƶǃå èƓƑǒƕçïǒǀƽǃå ƴƞïƙ . ƗǒǆǋáǑǆƓùƬǃå ðƵƓùǆǃå ûïùƵ 

 üǃîǃā þƑåāƙǃå Ɨƕƪǈā æǒǄơǃå ÿǆ ǑǃƓƶǃå ǊƞƓƙǈã Ǐǃã ôùƶƕ Ǐùǃã üǃîùǂā ÿíïǕåā ÿƓùǈƕǃā Ɨǒíāƶùƪǃåā ïùƮǆ Ɠùǌǈǆ ƗùǒƕïƵ ýāí çíùƶǃ ïíùƮ
 ǊƙƓƽùƮ ïùƬǈǃ óïùƕƿā ÿƓùǈāǒǃƓǂ ƗùǒƕǈƞǕå ýāíǃåƗùǒƛåïāǃå ǑùǄơǆǃå ðƵƓùǆǃå ßåíá ÿǒùƪơƙǃā ) ýāíùǃå üùǄƙǃÜǑƼïǒùƮǃå1991.(  ÿá öùơǚǒā

 Ɨǃǚùƪ Ɠùǌǈǆ ýùƶƞǒ ýǂùƬƕ Ɨùǒƕïƶǃå ýāíùǃå ÿùǆ ííùƵ ǑùƼ Ɠùǌƙǒƕïƙ ǑùƼ Ɨùƕƹïǃå íåíðùƙ Ɠùǆǂ Üþāùǒ íƶƕ ĄƓǆāǒ íåíðƙ ðƵƓǆǃå ÿǆ ûïƶǃå åîǋ çïǌƬ
 æùǒǄơǃå êƓùƙǈã ƗƽùƮ ǑùƼ ßåāùƪ èǙǚùƪǃå üǄƙ ƗǒƞƓƙǈã ïǒāõƙǃ ƗǒǄơǆǃå èǙǚƪǃå ƴǆ ÿǒƞǌƙǃå ǑƼ ƓǌǆåíƤƙƪǙ ƗƼƓưǗƓƕ ÜĄƓǒƕïƵ çðǒǆƙǆ

Ʈ ǑƼ āáÜïǋƓöǃå íƕƵā úāǄƤ) āǆǈǃå ǑƼ çíǒƞǃå ƓǌƙßƓƽǂā ÜƓǌƙåíǙā ýíƶǆ ÷Ɠƽƙïå ýǚƤ ÿǆ þơǄǃå êƓƙǈã Ɨƽ2003 .( 
 ÿǒƙïùǆ æùǄơƙƼ çíǙāùǃå ÿùǆ ÿǒïǌùƬ Ǒǃåāùơ íùƶƕ íùǒǃåāǆǃå þõƽƙā ĄƓǒǆāǒ çíơåā çïǆǃ ƗǒơƓƕƮ Ɨƕǚơƕ çíǙāǃå íƶƕ ǑǆƓƬǃå ðƵƓǆǃå Ɨƕǚơ áíƕƙ

) ĄƓǒǆāǒAbdel-Monem, 1986; Wilson, 1991; Mabrouk, 1997 .( 
 Ǎǁâ èƟƓǁä ùìǊǐ Ăíǆ ƗƼïƶǆā .(þƓõƽǃåā íǚǒǆǃå íǈƵ ÿõƕǃå ǑƙǄƙǂā ǑǄǂǃå æǒǄơǃå Ɨǒǆǂ) ïǒíǀƙā Ɨƪåïí ýǆåāƶǃå ôƶƕ ïǒƛƋƙ Ɨǒƛåïāǃå

 ā) Ɨǒƛåïāǃå ïǒƹ Ɨǈƪ ÜßƓƕǓå ÜçíǙāǃå þƪāǆ æǒƙïƙ ÜçíǙāǃåÜƗùƪāïíǆǃå èƓƽùƮǃå ǑùƼ ƠǒùǀǄƙǃå íùǈƵ þǕå ïǆƵā ÿðā Üíǒǃåāǆǃå ñǈƞ  üǃîùǂā
.Ɨƪāïíǆǃå èƓƽƮǄǃ (Ɨǒƛåïāǃå èƓõƓƕƙïǙåā Ǒƛåïāǃå ƐƼƓǂǆǃå) Ɨǒƛåïāǃå þǃƓƶǆǃå ôƶƕ ïǒíǀƙ 

:èƟƓǁä úîôĀ ìäĀǄ  
 þƓùùƵ ǑùùƼ éùùơƕǃå îùùƽǈ2010  ßåāùùǒå þƙùùǒ ÜƗùùǆǒǆơ éāùùơƕ Ɨùùõơǆ ǑùùƼ ǑǆƓùùƬǃå ðƵƓùùǆǃå ƴùùǒõƿ ǏùùǄƵǃå ðƵƓùùǆ ƴùùǆ Ɨùùơāƙƽǆ ǊƕùùƬ ïƑƓùùöơ ǑùùƼ
ôǒïƙǄǃ ëïƪǆ ÜýƪƓǈƙǃå þƪāǆ áíƕǒ æà ăïǌƬ ýǚƤñõùƪƹá/ ýāǄǒáāïƕǆƙƕùƪ/  ǑǈƓùƛǃå ÿāǈƓùǂ ÿùǆ ǑǈƓùƛǃå úùƮǈǃå ýǚùƤ èåíǙāùǃå þƙùƙǃ

ïåîà ÿǆ ýāǕå úƮǈǃå ǏƙơÜ  þƙǒǑùƶǒƕõ ýǂƬƕ èƓǈåāǒơǃå ƠǒǀǄƙ  îã ĄƓǒƑåāùƬƵ éƓùǈǗå èƓùƵāǆƞǆ ǏùǄƵ ƠǒùǀǄƙǃå ñāùǒƙ ÷ðāùƙÜ  þƙùǒā ÿðā
 íǒǃåāǆǃå ýǂ Ǒǈǆð ýƮƓƽƕ ïǌƬǃå ǑƼ ÿǒƙïǆ15  ĄƓǆāǒ. 

  þƓùùùƵ ÿùùùǆ Ɨùùùǆǒǆơ éāùùùơƕ Ɨùùùõơǆ èǚƞùùùƪ ÿùùùǆ íùùùǒǃåāǆǃå ÿåðāáā æùùùǒǄơǃå êƓùùùƙǈã Ɨǈǆùùùưƙǆ ƗùùùǒƞƓƙǈǙå èƓùùùǈƓǒƕǃå èùùùƶǆƞ2001  ƗùùùǒƓƺǃā
2010ƕ Ɨùùùƪāïíǆǃå èƓƽùùùƮǄǃ ƗùùùǒïƓǒƶǆǃå ßƓùùùõƤǕåā ĂïƺùùùƮǃå èƓùùùƶƕïǆǃå èƓõùùùƪāƙǆ ïǒíùùùǀƙǃ ƗǒƑƓùùùƮơǗå ýùùùǒǃƓơƙǃå ßåïùùùƞã þùùùƙ ÜƙùùùƪƓ ýƓǆƶ
 ƝǆƓǈïƕSAS,1996)ƶǆā ( ï ƗƼǒƛåïāǃå èåïǒƛƋƙǃå Ɨ ā ƗùǒƑǒƕǃå ǑùƼǃå èƓƽùƮǃåǆ ïí āƗùƪ èƓùǈƓǒƕǃå ýùǒǄơƙǃ ǑùõƤǃå ǑùưƓǒïǃå êîāùǆǈǃå ûùƼā Ü

 ) ƗƪāïíǆǃåSire Model(: 
:éǒơ ijklmnijklmnijklmnmlkjiijklmn eXBXBTXPYRSY ++++++++= 21m 

ijklmnY=  ƗƽƮíǈƵ ÿõƕǃå ƗǄƙǂ  íǚǒǆǃåíǈƵ ÿõƕǃå ƗǄƙǂ āá  þƓõƽǃåæǒǄơǃå êƓƙǈã āá  (ýƞƪ) çíǋƓƬǆǄǃijklmn. 
m= .þƓƶǃå õƪāƙǆǃå 

iS= ) æǕå ïǒƛƋƙi Ąǚǀƙƪǆā ƴǒðāƙǃå Ǒƶǒƕõ ÿāǂǒ ÿá ôïƙƽǒ ăîǃåā ǑƑåāƬƶǃå (  ÿǒƓƕƙā ïƽƮ õƪāƙǆƕāů2s. 
jYR=  çíǙāǃå Ɨǈƪ ïǒƛƋƙ(j) ǑƙǓå ðǒǆïƙǃƓƕ Üj=1éé9Ü 9 ǃ ÿǆ èåāǈƪǄ2001  ƗǒƓƺǃā2010. 

kP= ) çíǙāǃå þƪāǆ æǒƙïƙ ïǒƛƋƙk Ü( ǑƙǓå ðǒǆïƙǃƓƕk=1é..7 Ü7 ǃþƪåāǆǄ  ÿǆýāǕå ƗǒƓƺǃā ƴƕƓƪǃå. 
lX=  íāùùùǃāǆǃå ñǈùùùƞ ïǒƛƋùùùƙl ǑùùùƙǓå ðǒǆïƙǃƓùùùƕ ÜI=1 Ü(ïùùùǂî)2=l  Ü(Ǐùùùƛǈá)3=l )ÿǒïùùùǂî( Ü4=l )ÿǒùùùǒƛǈá( Ü5=l 

)Ǐƛǈáā ïǂî( ÜI=6 ) Ɨƛǚƛíǒǃåāǆ.( 
mT=  çíǙāǃå êîāǆǈ ïǒƛƋƙ þǕåm) ǑƙǓå ðǒǆïƙǃƓƕ Ü(1=m Ü(ăíƓơá)2=m  (þáāƙ) ām=3 .(Ǒƛǚƛ) 

B1=  þƓùùõƽǃå íùùǈƵ ÿõƕùùǃå ƗùùǄƙǂ āá íǚǒùùǆǃå íùùǈƵ ÿõƕùùǃå ƗùùǄƙǂ āá æùùǒǄơǃå êƓùùƙǈǗ ǑùùƑðƞǃå ǑùùõƤǃå ïåíùùơǈǙå ýùùǆƓƶǆ
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.ƠǒǀǄƙǃå íǈƵ çðǈƶǃå ÿðā ǏǄƵ 
B2=  ýùùǆƓƶǆ þƓùùõƽǃå íùùǈƵ ÿõƕùùǃå ƗùùǄƙǂ āá íǚǒùùǆǃå íùùǈƵ ÿõƕùùǃå ƗùùǄƙǂ āá æùùǒǄơǃå êƓùùƙǈǗ ǑùùƑðƞǃå ǑùùõƤǃå ïåíùùơǈǙå

.ƠǒǀǄƙǃå íǈƵ çðǈƶǃå ïǆƵ ǏǄƵ 
X ijklmn=  .ƠǒǀǄƙǃå íǈƵ ðƶǆǃå ïǆƵ āá ÿðāǃ þƓƶǃå õƪāƙǆǃå ÿƵ ƠǒǀǄƙǃå íǈƵ çðǈƵ ýǂ ïǆƵ āá ÿðā èƓƼåïơǈå 

ijklmne=  ǑƑåāùùƬƶǃå ƋùùõƤǃåçíǋƓùùƬǆ ýùùǂƕ õƕƙïùùǆǃå Yijklmn  ƗǄǀƙùùùƪǆā ƴùùǒðāƙǃå Ɨùùǒƶǒƕõ ÿāùùǂƙ ÿá ôïùùƙƽǆǃå ÿùùǆ Ǒùùƙǃåā
ÿǒƓƕƙā ïƽƮ õƪāƙǆƕāů2e . 

 þíƤƙƪå íƿāDuncan  ýǆƶƙƪå Ɠǆǂ .Ɨƪāïíǆǃå èƓƽƮǃå ǑƼ çïƛâǆǃå ýǆåāƶǄǃ èƓõƪāƙǆǃå ýƮƽǃ ïƕǈ ƝǆƓ ÿåāǒơǃå êîāǆǈ
)Boldman et al., 1994( ǃå ïǒíǀƙǃǃ Ɨǒƛåïāǃå þǃƓƶǆ ýǂ ÿǆǃåƽƮǃå èƓ:ǑƙǓå êîāǆǈǃå ûƼā Ɨƪāïíǆ 

:éǒơ Y = Xɓ + ZaA + e 

Y     =  ýǂǃ èåíǋƓƬǆǃå ƗǌƞƙǆíǈƵ ÿõƕǃå ƗǄƙǂ) Ɨƪāïíǆǃå èƓƽƮǃå ÿǆ  íǚǒǆǃå āá þƓõƽǃå(æǒǄơǃå êƓƙǈã āá . 

X     = .ƗƙƕƓƛǃå èåïƛâǆǃƓƕ ƗƮƓƤǃå ƗƼāƽƮǆǃå 

ɓ     = .ƗƙƕƓƛǃå èåïǒƛƋƙǃåā þƓƶǃå õƪāƙǆǃå Ɨǌƞƙǆ 

Za = .ƗǒƑåāƬƶǃå èåïƛâǆǃå ƗƼāƽƮǆ 

A   = .(èƓǈåāǒơǃå) Ɨǒƛåïāǃå èåïƛâǆǃå Ɨǌƞƙǆ 

e   =  ÿǒƓƕƙā ïƽƮ õƪāƙǆƕā Ǒƶǒƕõǃå ƴǒðāƙǄǃ ƴưƤƙ Ǒƙǃåā ƗǄǀƙƪǆǃå ƗǒƑåāƬƶǃå ßƓõƤǕå Ɨǆǒƿů2e . 

:ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
 ñāïíǆǃå ǑǆƓƬǃå ðƵƓǆǃå ƴǒõƿ ǑƼ ǑǄǂǃå æǒǄơǃå êƓƙǈǗ þƓƶǃå õƪāƙǆǃå ƸǄƕ424.46³67.24  þƪāǆ /Ƹǂ) ýāíƞǃå1(Ü  ǉîǋ íƶƙā

 èåïǒíùǀƙ ÿùǆ ǏùǄƵá Ɨùƞǒƙǈǃå)El-Gallad et al., 1988( ùǆǃå íùǈƵ ƸùǄƕ îãƓ Ǒùƕǒåïðǃå ðƵ137.3 Ƹùǂ èåïǒíùǀƙ üǃîùǂā Ü Ɠùƞǈǃå āùƕá)
ÿāïùùùƤàā Ü1987 (ðƵƓùùùǆǃå ǏùùùǄƵ ǑǆƓùùùƬǃå ïùùùƮǆ ǑùùùƼ  Ɨǒïāùùùƪ ÿùùùǆ íïāƙùùùƪǆǃå139.0 ā146.0  ƸùùùǄƕ óïùùùƕƿ ÿùùùǆ íïāƙùùùƪǆǃå Ɠùùùǆá ÜƸùùùǂ
115.0 ā156 ùǒíïƽǃå èåíǙāǄǃ ƸǂƗ  ǏùǄƵ Ɨùǒǆáāƙǃåāýāíùƞǃå ÿùǆ ĄƓùưǒá öùơǚǒā .Ǒǃåāùƙǃå )1ßƓùƕǔǃ ÿá (  āçíǙāùǃå Ɨǈùƪ  þùƪāǆ æùǒƙïƙā
 ā çíǙāǃåæùǒǄơǃå êƓùƙǈã ǑùƼ Ɨùǒāǈƶǆǃå ǑǃƓùƵ ïǒƛƋùƙ ƠǒùǀǄƙǃå íùǈƵ çðùǈƶǃå ÿðā Üùƞǃ ÿùǂǒ þùǃā ƓùǋïǆƵā þǕå çðùǈƶǃå íǚǒùǆ êîāùǆǈǃā íùǒǃåāǆǃå ñǈ

æùùǒǄơǃå êƓùùƙǈã ǑùùƼ Ɨùùǒāǈƶǆ èåïǒƛƋùùƙ Ɨùùǒá ƠǒùùǀǄƙǃå íùùǈƵÜ å æùùǒǄơǄǃ êƓùùƙǈã ǏùùǄƵá ƸùùǄƕ îã464.47  ôùùƽƤá ÿƓùùǂ Ɠùùǆǈǒƕ ÜéùùǃƓƛǃå þùùƪāǆǃƓƕ Ƹùùǂ
 êƓƙǈã348.14  ƴƕƓùƪǃå þùƪāǆǃƓƕ Ƹùǂ348.14³42.11  æùǒǄơǄǃ êƓùƙǈã ǏùǄƵá íùƞā çíǙāùǃå Ɨǈùƪǃ ƗƕùƪǈǃƓƕā ÜƸùǂ503.55³17.73 

 þƓƵ ǑƼ Ƹǂ2010  êƓƙǈã ôƽƤáā258.81³15.19  þƓƵ ǑƼ Ƹǂ2008  ÿƓǂāÿõƕùǃå ǑùƼ íǒǃåāǆǃå ííƶǃ  ƸùǄƕ éùǒơ Üăāùǈƶǆ ïǒƛƋùƙ
ǆǃå ǑƼðƵƓ  çíǙāǃå ăíïƽǃå70.4  ƴǆ ƗǈïƓǀǆǃƓƕ Ƹǂ98.9 ǆǃå ǑƼ ƸǂƓ) çíǙāǃå þáāƙǃå ðƵAbdel-Salam, 1991 Ɨǒïāùƪ ǑùƼ þƙ .(

Ƽ æǒǄơǃå Ɨǒǆǂ ïǒíǀƙǃ èƓƪåïí çíƵ ƸùǄƕ îã ǑǆƓùƬǃå ðƶǆǃå Ǒ393.76  ǑǃƓùƵ çíǙāùǃå íùǈƵ ïùǆƶǃå ïǒƛƋùƙ ÿƓùǂ íùƿā ÜƸùǂÜƗùǒāǈƶǆǃå  Ɠùǆǈǒƕ
 úāùùǄƤ) æùùǒǄơǃå êƓùùƙǈã ǑùùƼ ăāùùǈƶǆ ïùùǒƹ ÿðāùùǃå ïǒƛƋùùƙÿāïùùƤàā Ü2002 ƸùùǄƕā .(451.80  ÜýƓùùƙƼ) çíǙāùùǃå Ɨǈùùƪƕ ĄåïƛƋùùƙǆ ÿƓùùǂ íùùƿā Ƹùùǂ

2008(Ü  ïƓƞǈǃå) ïǒíǀƙ ÿƓǂ ƓǆǈǒƕÿāïƤàā Ü2008 (438.82  .Ƹǂíùƞāā  Üúùƪāǒ)2010 ƸùǄƕ ïǒíùǀƙ ǏùǄƵá (488.0 ÿƓùǂā Ƹùǂ 
üǃî .çíǙāǃå íǈƵ çðǈƶǃå ïǆƵā çíǙāǃå êîāǆǈā ƗǒƞƓƙǈǗå Ɨǈƪǃåā çíǙāǃå þƪāǆ æǒƙïƙā ßƓƕǓƓƕ ĄåïƛƋƙǆ 
 ) ííƶƙǆǃå Ăíǆǃå ïƓƕƙƤå þåíƤƙƪå íǈƵāDuncan multiple rang test ƗƽùƮ ǏùǄƵ çïƛâùǆǃå ƗùǒƑǒƕǃå ýùǆåāƶǃå èƓõùƪāƙǆ ƗùǈïƓǀǆǃ (

êƓùƙǈã  ) Ɨùùǒāǈƶǆ Ăāƙùùƪǆ íùǈƵ æùùǒǄơǃå0.05<p þåāùùƵá ÿá íùƞā (2005 ā2010  ÜƗùùƪāïíǆǃå þåāùùƵǕå ƴùǒǆƞ ǏùùǄƵ ĄƓùùǒāǈƶǆ èùƿāƽƙ íùùƿ
.Ɨǒïåíã ýǆåāƶǃ íāƶǒ üǃîā 

 þùƪåāǆ ǏùǄƵ ĄƓǒāǈƶǆ èƿāƽƙ éǒơ ÜñíƓƪǃåā ƴƕåïǃåā ǑǈƓƛǃå þƪåāǆ ǉǚƙ þƛ þƪåāǆǃå ƴǒǆƞ ǏǄƵ ĄƓǒāǈƶǆ ûāƽƙ íƿ ñǆƓƤǃå þƪāǆǃå ÿá íƞā
åā ýāǕå.ƴƕƓƪǃå þƪāǆǃå ǏǄƵ ĄƓǒāǈƶǆ ĄƓƿāƽƙǆ ýāǕå þƪāǆǃå ÿƓǂā ƴƕƓƪǃåā ýāǕå ǏǄƵ ûāƽƙ éǃƓƛǃå þƪāǆǃåā ƴƕƓƪǃåā éǃƓƛǃ 
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íǚǒùùǆǃå íùùǈƵ ÿõƕùùǃå ƗùùǄƙǂ Ɨùùƪåïíǃå èïíùùƿ8.42³0.53 ÜƸùùǂ çíǙāùùǃå þùùƪåāǆ æùùǒƙïƙǃā çíǙāùùǃå Ɨǈùùƪǃ íùùƞā ā ƠǒùùǀǄƙǃå íùùǈƵ çðùùǈƶǃå ÿðā ā ñǈùùƞ
 āǆǃåíāǃ  Ɨǒāǈƶǆǃå ƗǒǃƓƵ èåïǒƛƋƙ Üíǚǒǆǃå íǈƵ ÿõƕǃå ƗǄƙǂ ƗƽƮ ǑƼ þǕå çðùǈƶǃå íǚǒùǆ êîāùǆǈǃā ßƓùƕǔǃ ăāùǈƶǆ ïǒƛƋùƙ ăá üƓùǈǋ ÿùǂǒ þǃā

 íǚǒǆǃå íǈƵ ÿõƕǃå ƗǄƙǂ ǑƼ ƠǒǀǄƙǃå íǈƵ ƓǋïǆƵā ýāíƞǃå)1 íǚǒǆǃå íǈƵ ÿõƕǃå ƗǄƙǂǃ Ɨǆǒƿ ǏǄƵá ÿá ĄƓưǒá íƞā .(7.34³0.11  Ƹùǂ
 þƓƵ ÿƓǂ2003  Ɨǆǒƿ ôƽƤáā5.64³0.14  þƓƵ èǈƓǂ Ƹǂ2002 þùƪāǆǃå ÿùǆ Ɨùǆǒƿ ǏùǄƵá èǈƓǂƼ çíǙāǃå þƪāǆ æǒƙïƙǃ ƗƕƪǈǃƓƕā Ü

 èåíǙāùùǄǃ èùùǈƓǂ Ɨùùǆǒƿ ǏùùǄƵá ÿá íùùǒǃåāǆǃå ýíùùƶǆǃ ƗƕùùƪǈǃƓƕ íùùƞā ĄƓùùưǒáā ÜǑǈƓùùƛǃå þùùƪāǆǃå ǑùùƼ èùùǈƓǂ Ɨùùǆǒƿ ôùùƽƤáā ƴƕƓùùƪǃå Ǐùùƙơā éùùǃƓƛǃå
 Ɨǒƛǚƛǃå9.00³0.14  ā íùǒǃåāǆǃå ñǈùƞǃ ƗƕùƪǈǃƓƕā ÜƗùǒíƓơǕå ǏùƛǈǕå çíǙāùǄǃ Ɨùǆǒƿ ôùƽƤáā Ƹùǂ (Ǐùƛǈáā ïùǂî) þƑåāùƙǄǃ Ɨùǆǒƿ ǏùǄƵá ÿá íùƞ

.ƗùǒíƓơǕå Ǐùƛǈǖǃ èùǈƓǂ Ɨùǆǒƿ ôùƽƤáā (ÿǒïùǂî)ā  Ċǒùƕ) ÿHussain et al., 2002 ðƵƓùǆ ǏùǄƵ Ǌƙùƪåïí ǑùƼ (Beetal  ïǒƛƋùƙ ÿá
) ÿùǆ ýùǂ íùƞāā .íǚǒùǆǃå íùǈƵ ÿõƕùǃå ƗùǄƙǂ ƗƽùƮ ǑùƼ Ɨùǒāǈƶǆǃå ǑǃƓùƵ ÿƓùǂ æǕåSaid, 1983)ā (Ndlovu and Simela, 

1996ƙ ñǈƞǄǃ ÿá ( Üçíïāā ÿùƪơ) Ơùưāáā ÜðƵƓùǆǃå ǑùƼ íǚǒùǆǃå íùǈƵ ÿõƕùǃå ƗùǄƙǂ ǑùƼ ăāǈƶǆ ïǒƹ ĄåïǒƛƋ1996 ǏùǄƵ þǌƙùƪåïí ǑùƼ (
íǚǒùùǆǃå íùùǈƵ ÿõƕùùǃå ƗùùǄƙǂ ǑùùƼ Ɨùùǒāǈƶǆǃå ǑǃƓùùƵ ĄåïǒƛƋùùƙ íāùùǃāǆǃå ñǈùùƞǃ ÿá ǑǆƓùùƬǃå ðƵƓùùǆǃå  ǏùùǄƵ þǌƛƓùùơƕá ǑùùƼ ÿāƛơƓùùƕǃå ÿùùǆ íùùǒíƶǃå ïïùùƿā

ïǒƛƋùƙ íǚǒùǆǃå Ɨǈùƪǃ ÿƋùƕ ðƵƓùǆǃå ÿùǆ ƗùƽǄƙƤǆ èǙǚùƪ ) íǚǒùǆǃå íùǈƵ ÿõƕùǃå ƗùǄƙǂ ǑùƼ Ɨùǒāǈƶǆǃå ǑǃƓùƵCastillo et al., 1976 Ü(
)āSaid, 1983)ā Ü(Malik et al., 1986)ā Ü(Wilson et al., 1987)ā Ü(bdel- El-Kimary and Salam, , 

1988)ā Ü(Abdel-Salam et al., 1994 .(ùǃå ïǌùƬā íāùǃāǆǃå ñǈùƞā çíǙāùǃå ÷āùǈā þǕå ïùǆƵā çíǙāùǃå Ɨǈùƪǃ ÿƓùǂā åïǒƛƋùƙ çíǙā
 ăāåðùùƶǃå ) çíǙāùùǃå íùùǈƵ þǕå ÿðāùùǃ ăāùùǈƶǆ ïǒƛƋùùƙ ăá öùùơǚǒ þùùǃā þƓùùõƽǃåā íǚǒùùǆǃå ǑùùƙǄƙǂ èƓƽùùƮ ǑùùƼ ĄƓùùǒāǈƶǆÿāïùùƤàā Ü2008  ǑùùƼ (

ïƓùùƕƙƤå þåíƤƙùùƪå íùùǈƵā .ǑǆƓùùƬǃå ðƵƓùùǆǃå ǏùùǄƵ þǌƙùùƪåïí  çïƛâùùǆǃå ƗùùǒƑǒƕǃå ýùùǆåāƶǃå èƓõùùƪāƙǆ ƗùùǈïƓǀǆǃ ÿùùǂǈíǑùùƼ  íùùǈƵ ÿõƕùùǃå ƗùùǄƙǂ ƗƽùùƮ
 āƙƪǆ íǈƵ íǚǒǆǃå) Ă0.05<p( . 

 üĀìƜǁä1.ýäîƷĀǂǐǀǁƑƓ æîìƾǄ ƕƨĀîìǄǁä çƑƻƬǂǁ þǐƑƓƗǁä üǐǂƟƗĀ āîƸƬǁä çƑƴƓîǄǁä çƑôƨĀƗǄ ƞƮĀǐ . 

üǄäĀƴǁä 
æîƙáǄǁä 

 āîƸƬǁä çƑƴƓîǄǁä çƑôƨĀƗǄ ²ƕǐîƑǐƴǄǁä ÞƑôƢǓä 

åǐǂƟǁä éƑƗǆâ ìǘǐǄǁä ìǆƳ þôƓǁä ƕǂƗǀ ýƑôƻǁä ìǆƳ þôƓǁä ƕǂƗǀ 

:ýƑƴǁä ôƨĀƗǄǁä 424.46³67.24 8.42³0.53 19.49³2.94 

:ÞƑƓǑä ** þ ø þ ø 

:æìǗĀǁä ƕǆƨ ** ** ** 

2001 364.42³15.68
D

 6.00³0.12
D

 25.30³0.69
A

 

2002 392.20³16.57
C

 5.64³0.14
CD

 22.08³0.73
A

 

2003 498.10³13.48
A

 7.34³0.11
A

 21.86³0.60
A

 

2004 488.05³41.23
AB

 5.67³0.33
D

 18.13³1.75
B

 

2005 465.20³15.70
AB

 6.85³0.13
B

 18.08³0.68
BC

 

2006 467.10³19.95
B

 6.57³0.16
C

 18.64³0.91
B

 

2007 375.52³15.29
DC

 7.09³0.12
B

 16.76³0.67
C

 

2008 258.81³15.19
E

 6.83³0.12
B

 15.65³0.68
B
C 

2009 431.65³15.40
DC

 6.89³0.12
C

 19.51³0.67
B

 

2010 503.55³17.73
AB

 6.60³0.13
CD

 18.92³0.76
BC

 

 åǐƗîƗ:æìǗĀǁä ýƨĀǄ ** ** ** 

üĀǓä 418.32³14.86
C

 5.95³0.12
C

 19.40³0.66
C

 

ǏǆƑƙǁä 461.31³10.53
B

 4.42³0.09
B

 20.02³0.48
B

 

èǁƑƙǁä 464.47³10.39
AB

 6.48³0.08
A

 20.82³0.46
A

 

ƲƓäîǁä 421.89³13.93
B

 6.75³0.11
A

 18.94³0.62
AB

 

ðǄƑƢǁä 449.88³20.90
A

 6.62³0.17
A

 19.75³0.91
AB

 

ðìƑƨǁä 407.21³29.52
B

 6.76³0.23
A

 19.89³1.31
AB

 

ƲƓƑƨǁä 348.14³42.11
BC

 6.77³0.33
A

 17.63³1.81
AB

 

:ìǐǁäĀǄǁä ðǆƜ þ ø ** ** 

îǀí 428.80³13.59
BC

 4.64³0.11
D

 13.77³0.60
C
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Ǎƙǆà 418.85³14.16
C

 4.20³0.11
E

 13.06³0.63
C

 

þǐîǀí 423.10³14.22
AB

 7.29³0.11
B

 21.92³0.63
B

 

þǐƗǐƙǆà 421.13³16.31
AB

 6.95³0.13
C

 21.21³0.72
B

 

ǍƙǆàĀ îǀí 428.41³12.83
AB

 7.15³0.10
B

 20.71³0.56
B

 

Ǐƙǘƙ 426.46³17.62
A

 9.00³0.14
A

 26.30³0.77
A

 

:ýǓä ìǘǐǄ éíĀǄǆ þ ø þ ø þ ø 

ĂìƑƟà 429.92³13.42
A

 B6.50³0.11 19.30³0.58
A

 

ǏƏƑǆƙ 426.48³11.96
A

 6.54³0.09
AB

 A19.74³0.52 

Ǐƙǘƙ 416.97³14.62
A

 6.58³0.12
A

 19.44³0.64
B

 

:ǍǂƳ îäìƟǆǗä 
:ƞǐƾǂƗǁä ìǆƳ æïǆƴǁä þïĀ 

** 
2.71³0.46 

** 
0.02³0.003 

þ ø 
-0.03³0.02 

:ǍǂƳ îäìƟǆǗä 
:ƞǐƾǂƗǁä ìǆƳ æïǆƴǁä îǄƳ 

þ ø 
0.28³0.56 

þ ø 
-0.005³0.004 

þ ø 
0.04³0.03 

ǏƾƓƗǄǁä 17120.80 1.19 33.56 

 āĀƗƨǄ ìǆƳ ĂĀǆƴǄ :***p  >0.001āĀƗƨǄ ìǆƳ ĂĀǆƴǄ :** Û p  >0.01āĀƗƨǄ ìǆƳ ĂĀǆƴǄ * Û p  >0.05ĂĀǆƴǄ îǐƷ : ý ÷ Û 
.ƕƨĀîìǄǁä çƑƻƬǁä Ǐƺ æîƙáǄǁä üǄäĀƴǁä çƑôƨĀƗǄ þǐƓ ƕǐĀǆƴǄ úĀîƺ ǍǂƳ ìƟäĀǁä ìĀǄƴǁä Ǐƺ ùîƟǓä ùǘƗƢä üìǐ 

 

 Ɠùǌǆǒƿ èùǈƓǂ Ɨùƪāïíǆǃå èåïùƬâǆǄǃ çíǙāùǃå Ɨǈùƪ ÿá íùƞā þƓùƵ ǑùƼ ÿùǂǆǒ Ɠùǆ ǏùùǄƵá2003  þùƛ2005 ā2007 ā2008  èùùƿāƽƙ éùǒơ
 þåāùùùùùùƵá ǏùùùùùùǄƵ2001 ā2002 ā2004 ā2006 ā2009 ā2010  ǑǆƓùùùùùùƵ þùùùùùùƛ2006 ā2009  þåāùùùùùùƵá ǏùùùùùùǄƵ èùùùùùùƿāƽƙ2001 

ā2002 ā2010. 
 Ăāƙùùƪǆ íùùǈƵ ăāùùǈƶǆ ïǒƛƋùùƙ  çíǙāùùǃå þùùƪāǆǃ ÿá íùùƞā0.01  þùùƛ éùùǃƓƛǃå þùùƪāǆǃå ǑùùƼ ÿùùǂǆǒ Ɠùùǆ ǏùùǄƵá ÿƓùùǂƼ æùùǒǄơǃå êƓùùƙǈã ǑùùƼ þùùƛ ǑǈƓùùƛǃå
 .ƴƕƓƪǃå þƪāǆǃå ĄåïǒƤáā ñíƓƪǃƓƼ ýāǕå þƛ ñǆƓƤǃå 

 èåíǙāùǃå ñǈùƞ ƴùǒǆƞ ǏùǄƵ ĄƓùǒāǈƶǆ èùƿāƽƙ íùƿ (.....ÜéƓǈã éǚƛ Üÿǒǒƛǈáā ïǂî ÜǏƛǈáā ÿǒïǂî Üïāǂî éǚƛ) Ɨǒƛǚƛǃå èåíǙāǃå ÿá íƞā
 ûāƽƙ éǒơ ïǂîǃå ǊǒǄǒā ÿǒǒƛǈá ÜǏƛǈá Üïǂî ǏǄƵ èƿāƽƙ îã Ǐƛǈáā ïǂîā ÿǒïǂîǃå ǊǒǄǒ þƛ .ǏƛǈǕå ǏǄƵ 

 þƓõƽǃå íǈƵ íǒǃåāǆǃå ƗǄƙǂ õƪāƙǆ ÿá íƞā23.98³2.94  ÿƓùǂā Ƹùǂ ǑǃƓùƵ ïǒƛƋùƙ íùǒǃåāǆǃå ñǈùƞā çíǙāùǃå þùƪåāǆ æùǒƙïƙǃā çíǙāùǃå Ɨǈùƪǃ
Ɨǒāǈƶǆǃå ǑƼ  ïǒƛƋùƙ ăá ƠǒùǀǄƙǃå íùǈƵ ƓùǋïǆƵā þǕå çðùǈƶǃå íǚǒùǆ êîāùǆǈǃā ßƓùƕǔǃ ăāǈƶǆ ïǒƛƋƙ ăá üƓǈǋ ÿǂǒ þǃā þƓõƽǃå íǈƵ ÿõƕǃå ƗǄƙǂ
ǈƶǆ) þƓõƽǃå íǈƵ ÿõƕǃå ƗǄƙǂ ǑƼ ăāǃå ýāíƞ1( èƺǄƕ þƓõƽǃå íǈƵ ÿõƕ ƗǄƙǂ ǏǄƵá ÿá íƞā éǒơ .25.30³0.69  þƓùƵ Ƹùǂ2001 

 þƓùùƵ èùùǈƓǂ þƓùõƽǃå íùùǈƵ ÿùõƕ ƗùùǄƙǂ ôùƽƤáā2008  èùƺǄƕ îã15.65³0.68  éùùǃƓƛǃå þùùƪāǆǃå ǑùƼ þƓùùõƽǃå íùǈƵ ÿùùõƕ ƗùùǄƙǂ ǏùǄƵáā Ƹùùǂ
20.82³0.46  èǈƓǂ þƓõƽǃå íǈƵ ÿõƕ ƗǄƙǂ ôƽƤáā Ƹǂ17.63³1.81  ÿƓùǂƼ íùǒǃåāǆǃå ñǈùƞǃ ƗƕƪǈǃƓƕ Ɠǆá ÜƴƕƓƪǃå þƪāǆǃå ǑƼ Ƹǂ

 ǑƛǚƛǄǃ ÿõƕ ƗǄƙǂ ǏǄƵá26.30³0.77  ƸùǄƕ îã Ǐƛǈǖǃ ÿõƕ ƗǄƙǂ ôƽƤáā Ƹǂ13.06³0.63 ÜƸùǂ  āíùƞā  Üçíïāā ÿùƪơ)1996 (
íùǈƵ ÿõƕùǃå ƗùǄƙǂ ǑùƼ Ɨùǒāǈƶǆǃå ǑǃƓùƵ ĄåïǒƛƋƙ íāǃāǆǃå ñǈƞǃ ÿá ǑǆƓƬǃå ðƵƓǆǃå ǏǄƵ þǌƙƪåïí ǑƼ Ɠùõƽǃåþ  þǕå ïùǆƵā çíǙāùǃå Ɨǈùƪǃ ÿƓùǂā

 íùǈƵ þǕå ÿðāùǃ ăāùǈƶǆ ïǒƛƋùƙ ăá öùơǚǒ þùǃā þƓùõƽǃåā íǚǒǆǃå ǑƙǄƙǂ èƓƽƮ ǑƼ ĄƓǒāǈƶǆ åïǒƛƋƙ çíǙāǃå ïǌƬā íāǃāǆǃå ñǈƞā çíǙāǃå ÷āǈā
 ăāåðƶǃå ) çíǙāǃåÿāïƤàā Ü2008 ÿùǂǈí ïƓùƕƙƤå þåíƤƙƪå íǈƵā .ǑǆƓƬǃå ðƵƓǆǃå ǏǄƵ þǌƙƪåïí ǑƼ ( Ɠõùƪāƙǆǃå ýùƮƽǃ )( è  ƗùǈïƓǀǆǃ

 çïƛâǆǃå ƗǒƑǒƕǃå ýǆåāƶǃå èƓõƪāƙǆǑƼ ) Ɨǒāǈƶǆ Ăāƙƪǆ íǈƵ íǚǒǆǃå íǈƵ ÿõƕǃå ƗǄƙǂ ƗƽƮ0.05<p(. 
 þåāƵá ÿá íƞā2001 ā2002 ā2003  þåāùƵá ƓùǌǒǄƙ þùƛ çíǙāùǃå èåāǈùƪ ƴǒǆƞ ǏǄƵ ĄƓǒāǈƶǆ èƿāƽƙ2004 ā2006 ā2009  éùǒơ

 þåāƵá ǏǄƵ èƿāƽƙ2005 ā2007 ā2010  þåāƵá þƛ2005 ā2008 ā2010  þƓƵ ǏǄƵ èƿāƽƙ éǒơ2007. 
 ƴùùƕåïǃåā ýāǕå þùùƪāǆǃå ǏùùǄƵ ûāùùƽƙ éùùǒơ ÜǑǈƓùùƛǃå þùùƪāǆǃå ǊùùǒǄǒ þùùƛ þùùƪåāǆǃå ƴùùǒǆƞ ǏùùǄƵ ĄƓùùǒāǈƶǆ ûāùùƽƙ íùùƿ éùùǃƓƛǃå çíǙāùùǃå þùùƪāǆǃå ÿá íùùƞā

.ýāǕå þƪāǆǃå ǏǄƵ èƿāƽƙ éǒơ ƴƕƓƪǃåā ñíƓƪǃåā ñǆƓƤǃåā ƴƕåïǃå þƪāǆǃå ǊǒǄǒ þƛ ƴƕƓƪǃåā ñíƓƪǃåā ñǆƓƤǃåā 
íùùƞā  ĄƓùùưǒá  ñǈùùƞ ƴùùǒǆƞ ǏùùǄƵ ĄƓùùǒāǈƶǆ èùùƿāƽƙ íùùƿ (.....ÜéƓùùǈã éǚùùƛ Üÿǒùùǒƛǈáā ïùùǂî ÜǏùùƛǈáā ÿǒïùùǂî Üïāùùǂî éǚùùƛ) Ɨùùǒƛǚƛǃå èåíǙāùùǃå ÿá

èåíǙāǃå .(ǏƛǈƤ ÜǏƛǈá Üïǂî) ƗǒíƓơǕå èåíǙāǃå ǏǄƵ èƿāƽƙ éǒơ (Ǐƛǈáā ïǂî Üÿǒǒƛǈá Üÿǒïǂî ) ƗǒƑƓǈƛǃå èåíǙāǃå ƓǌǒǄǒ þƛ 
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 íƞā íƿāơƕá ǑƼ ÿāƛơƓƕǃå ÿǆ íǒíƶǃå ǏùǄƵ þǌƛƓ èǙǚùƪƗùƽǄƙƤǆ ùǆÿ  ðƵƓùǆǃå Ɨùǒāǈƶǆǃå ǑǃƓùƵ ïǒƛƋùƙ íǚǒùǆǃå Ɨǈùƪǃ ÿƋùƕ ÿõƕùǃå ƗùǄƙǂ ǑùƼ
 íùǈƵíǚǒùǆǃå )Castillo et al., 1976(ā Ü)Said, 1983()ā ÜMalik et al., 1986(Ü ā)Wilson et al., 1987Ü(  
)āEl-Kimay and Abdel-Salam 1988(ā Ü)Abdel-Salam et al., 1994( èùƺǄƕ íùƿā . íǚǒùǆǃå íùǈƵ ÿõƕùǃå ǑùƙǄƙǂ

 þƓõƽǃåā6.73³1.41 ā31.53³3.86  çíǙāùǃå ïǌùƬā íāùǃāǆǃå ñǈùƞā çíǙāùǃå ÷āùǈā þǕå ïùǆƵā çíǙāǃå Ɨǈƪǃ ÿƓǂā ÜǑǃåāƙǃå ǏǄƵ Ƹǂ
 ÜÿāïùƤàā ăāåðùƶǃå ) çíǙāùǃå íùǈƵ þǕå ÿðāùǃ ăāùǈƶǆ ïǒƛƋƙ ăá öơǚǒ þǃā þƓõƽǃåā íǚǒǆǃå ǑƙǄƙǂ èƓƽƮ ǑƼ ĄƓǒāǈƶǆ ĄåïǒƛƋƙ2008 ùƼ ( Ǒ

 .ǑǆƓƬǃå ðƵƓǆǃå ǏǄƵ þǌƙƪåïí 
 íùùƞā íùùƿā)Chimonides,1973( ƸùùǄƕ ÿõƕùùùǃå þùùƞơ ÿá ǑǆƓùùƬǃå ðƵƓùùùǆǃå ǏùùǄƵ Ǌƙùùƪåïí ǑùùùƼ 1.2ùùù1.7 íāùùùǃāǆ Ąå  çïùùùǆơ) íùùƞā Ɠùùǆǈǒƕ
 ÜÿāïùùùƤàā1991 ÿƓùùùǂ ÿõƕùùùǃå þùùùƞơ ÿá (1.76  .ĄåíāùùùǃāǆýùùùƮǒ íùùùƿā ÿõƕùùùǃå þùùùƞơ  Ǐùùùǃã2.2 íāùùùǃāǆ Ąå  ÜíƓùùùƪǂá)1998( ïïùùùƿ Ɠùùùǆǈǒƕ .

) ÜÿāïùùùùƤàā úāùùùùǄƤ2004(  ÿõƕùùùùǃå þùùùùƞơ1.54³0.6  .Ąåíāùùùùǃāǆ Ċǒùùùùƕÿ  ÜÿāïùùùùƤàā ăāåðùùùùƶǃå)2008 çíǙāùùùùǃå íùùùùǈƵ ÿõƕùùùùǃå þùùùùƞơ ÿá (
1.85³0.02 .ǑǆƓƬǃå ðƵƓǆǃå ǏǄƵ þǌƙƪåïí ǑƼ þá/íāǃāǆ 
) ƠưāáMahgoub et al., 1987Ü(  ƠǒǀǄƙǃå íǈƵ ǑõǃƓǆǃå ðƵƓǆǃå ïǆƵ ÿá18  ÜïǌùƬ ÿõƕùǃå þùƞơ ƸùǄƕ1.59  ëāåïùƙǒ .þá ýùǂǃ

ǃå ăíùùǄƕǃå ðƵƓùùǆǃå ïùùǆƵ ÿǒùùƕ ƠǒùùǀǄƙǃå íùùǈƵ ăïùùƮǆ12-18  ā ÜĄåïǌùùƬ ÿõƕùùǃå þùùƞơ2.2 ) Ąåíāùùǃāǆ1991Ü Abdel-Salam ÿĊǒùùƕā .(
)Tantawy and Ahmed, 1960 ÿá ( ÿõƕǃå þƞơ.ƓǌƙƓǒơ Ɨǒåíƕ ǑƼ Ɠǌƪƽǈ þǕå çíǙā ÷āǈ Ɠǌǆǋá çííƶƙǆ ýǆåāƶƕ ïƛƋƙǒ 

ǁä üĀìƜ2.  (îôƾǁä çƟƗ) ǏƙäîĀǁä ôƑƓƗîǗäĀ (úǄƑƷĀ îôƾǁä ǍǂƳ) ǏƙäîĀǁä ƎƺƑǀǄǁä çäîǐìƾƗ.ƕƨĀîìǄǁä çƑƻƬǂǁ 
ϤϝУЋЮϜ ϟуЯϳЮϜ Ϭϝϧжϖ ϸыугЮϜ ϹзК еГϡЮϜ ϣЯϧЪ аϝГУЮϜ ϹзК еГϡЮϜ ϣЯϧЪ 

ϟуЯϳЮϜ Ϭϝϧжϖ 0.14   

ϸыугЮϜ ϹзК еГϡЮϜ ϣЯϧЪ -0.17 0.08  

аϝГУЮϜ ϹзК еГϡЮϜ ϣЯϧЪ -0.01 0.09 0.20 

 Ơùưāǒ) ýāíùƞǃå2 íǚǒùùǆǃå íùǈƵ ÿõƕùǃå ǑùùƙǄƙǂā æùǒǄơǃå êƓùƙǈã :Ɨùùƪāïíǆǃå èƓƽùƮǄǃ Ǒƛåïāùǃå õƓùƕƙïǙåā Ǒƛåïāùùǃå ƐƼƓùǂǆǃå) Ɨùǒƛåïāǃå þǃƓùùƶǆǃå èåïǒíùǀƙ (
.(þƓõƽǃåā 

 èùǈƓǂ þƓùõƽǃåā íǚǒùǆǃå íùǈƵ ÿõƕùǃå ƗùǄƙǂā æùǒǄơǃå êƓùƙǈå ƗƽùƮǃ Ǒƛåïāùǃå ƐƼƓǂǆǃå Ɨǆǒƿ ÿá íƞā0.14 Ü0.08 Ü0.20 ýùǂ ïíùƿ Ɠùǆǈǒƕ Ü
 ÿùùǆ ÜÿāïùùƤàā ïƓùùƞǈǃå)2008 ÜýƓùùƙƼ)ā (2008 Üúùùƪāǒ)ā (2010 íǚǒùùùǆǃå íùùǈƵ ÿõƕùùǃå ƗùùǄƙǂā æùùǒǄơǃå êƓùùƙǈǗ Ǒƛåïāùùùǃå ƐƼƓùùǂǆǃå (

 ǑǆƓùùƬǃå ðƵƓùùǆǃå ǑùùƼ þƓùùõƽǃåā0.02 ā0.73 ā0.08 .Ǒǃåāùùƙǃå ǏùùǄƵ  Ǒƛåïāùùǃå ƐƼƓùùǂǆǃå Ɨùùǆǒƿ èïíùùƿā ƗƽùùƮǃ íǚǒùùǆǃå íùùǈƵ ÿõƕùùǃå ƗùùǄƙǂ
0.31 )Mavrogenis et al., 1984(ā Ü0.27 )Mavrogenis et al., 1984ā (0.5 )Turner, 1986.( 

 þƓõƽǃå íǈƵ ÿõƕǃå ƗǄƙǂā íǚǒǆǃå íǈƵ ÿõƕǃå ƗǄƙǂ ÿǒƕ Ǒƛåïāǃå õƓƕƙïǙå Ɨǆǒƿ ÿá íƞāā0.09   ǑùƙǄƙǂ ÿǒƕ Ǒƛåïāǃå õƓƕƙïǙå ïíƿ ĄƓưǒáā
) þƓõƽǃåā íǚǒǆǃå íǈƵ ÿõƕǃåMavrogenis et al.,1984 (0.82 Ü0.34 ǏùǄƵ þǌƙùƪåïí ǑùƼ ÜǑǃåāùƙǃå ǏǄƵ  ǑùƼ ǑǆƓùƬǃå ðƵƓùǆǃå

 þƓõƽǃåā íǚǒǆǃå íǈƵ íǒǃåāǆǃå ÿðāǃ Ǒƛåïāǃå ƐƼƓǂǆǃå ïíƿā .óïƕƿ0.10 ā0.25 ) ÜǑǃåāƙǃå ǏǄƵAbdel-Salam, 1991( . 
 ǑùƙǄƙǂ çíƓùǒð ÿá ăá þƓõƽǃåā íǚǒǆǃå íǈƵ ÿõƕǃå ǑƙǄƙǂ ǑƙƽƮ ÿǆ ýǂā æǒǄơǃå êƓƙǈã ƗƽƮ ÿǒƕ ƗƕǃƓƪ ƗƿǚƵ íāƞā éơƕǃå ÿǆ Ɲƙǈƙƪǒ

ǚǒǆǃå íǈƵ ÿõƕǃå ÿǒùƕ Ɨùǒƛåïāǃå Ɨùƿǚƶǃå èùǈƓǂ Ɠùǆǈǒƕ ÜæùǒǄơǃå êƓùƙǈã ǏùǄƵ ĄƓƕǄƪ ïƛâǒ åîǋā þǕå çðƶǆǃå þƪƞ íƓǌƞã Ǐǃã ăíâǒƪ þƓõƽǃåā í
.Ɨƕƞāǆ þƓõƽǃå íǈƵā íǚǒǆǃå íǈƵ ÿõƕǃå ƗǄƙǂ 

ǃå íùǈƵ ÿõƕùǃå ƗǄƙǂ íƓǆƙƵåā ÜþơǄǃå êƓƙǈǗ ïƤàā æǒǄơǃå êƓƙǈǗ Ɠǆǋíơá ÿǒƶǒõƿ ßƓƬǈã ǏǄƵ ýǆƶǃå çïāïư éơƕǃå ǑƮāǒ ïƓùǒƶǆ þƓùõƽ
 Ɠùǆǂ ÜæƓùƤƙǈǙå íùǈƵ æùǒǄơǃå ÿùǆ èƓùǈƕǃå èåðùǈƶǃå êƓƙǈã çíƓǒðǃ ßƓƕǓå ÿǒƕ ƗǄưƓƽǆǃåā ÜǑƛåïā ÿǒƓƕƙ ǏǄƵá èǀǀơ ƓǌǈǕ Ǒƛåïāǃå æƓƤƙǈǙå

.Ɨƪāïíǆǃå èƓƽƮǃå ýǂ ǏǄƵ ïƛâƙ ƓǌǈǕ ƗǒƑǒƕǃå úāïöǃå çƓƵåïǆ ÿǆ íƕǙ 
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 :ƲƜäîǄǁä 
) ÿƪơ ŐƼā ïíǒơ ýíƓƵ ÜƓƞǈǃå āƕá1987 ƴƼï .( āá ǑǀƬǆíǃå ðƵƓǆǃå ƴǆ ƓǌõǄƤƕ ƗǒïƮǆǃå ƗǒāåïơƮǃå Ǒƿïƕǃå ðƵƓǆǃå ƗǒƞƓƙǈã

 .ûƬǆí .ƗƼƓƞǃå ûõƓǈǆǃå ǑƼ Ǒǈåāǒơǃå êƓƙǈǘǃ Ǒǃāíǃå ïǆƙâǆǃå .ăïƮǆǃå Ǒƕāǈǃå ðƵƓǆǃå7-12  ïƕǆƙƕƪ1985 ßðƞǃå .
 ýāǕå469-488 þ/ë é/íƓƪǂá .5/1987. 
) ÜíƓƪǂá1998åāǒơǃå çāïƛǃå çïåíã Üăāǈƪǃå ïǒïǀƙǃå .(/ ñ è ÜƗǒǈ26. 

) íǆơǆ ëƓƙƽǃå íƕƵ ÜǑƼïǒƮǃå1991) Ɨǒƕïƶǃå ýāíǃå ǑƼ ðƵƓǆǃå íïåāǆ .(5 ó ÜÿƓǆƵ ƗǈõǄƪ (100 Ĳ 104. 
) åāư íāǆơǆā ǑǈƓƙƪïǆǃå ƴǒƕï íǆơǆā ûðåïǃå íƕƵ íǒǃā Üăāåðƶǃå2008 íǒǃåāǆ êƓƙǈã ǑƼ çïƛâǆǃå Ɨǒƛåïāǃå ïǒƹā Ɨǒƛåïāǃå ýǆåāƶǃå .(

) þǄƶǃå ÷āƕƪá ÜǑǆƓƬǃå ðƵƓǆǃå48.æǄơ ƗƶǆƓƞ ÜƗǒïāƪ ǑƼ Ɨǒǈåāǒơǃå çāïƛǃå ïǆƙâǆ Ü( 
) ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā2012 Ɨǒïāǌǆƞǃå ǑƼ ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā ÜǑǃāíǃå ÿāƓƶƙǃåā ßƓƮơǗå Ɨǒïǒíǆ .(
 .ó .ûƬǆí ÜƗǒïāƪǃå Ɨǒƕïƶǃå416. 

) ýƓƙƼ ýǆƓǂā ýǒǄƤ íǆơáā íǃƓƤ ÜïƓƞǈǃå2008ƽƮ ôƶƕǃ Ɨǒƛåïā Ɨƪåïí .( .æāǄơǃå ǑǆƓƬǃå ðƵƓǆǃå ǑƼ þƪƞǃå ñǒǒƓǀǆ èƓ
 ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜñíƓƪǃå ǑǆǄƶǃå ïǆƙâǆǃå èƓƮƤǄǆ26-27  Üæà2008.ûƬǆí ÜƓǆāí Ü 

) çíïā ýưƓƼā þǒǋåïƕã ýǒƕǈ Üÿƪơ1996.æǄơ ƗƶǆƓƞ Üÿāƛǚƛǃåā ñíƓƪǃå þǄƶǃå ÷āƕƪǕ þíǀǆ éơƕ .þƓƬǃå ðƵƓǆǃå ǑƼ āǆǈǃå .( 
Ƶ Üçïǆơ) íǒðǆǃå Ǒǒơǆā íǒƞǆǃå íƕ1991 .Ɨǒïāƪ ÜæǄơ ÜƗƵåïðǃå ƗǒǄǂ ÜæǄơ ƗƶǆƓƞ èåïāƬǈǆ ."ăïöǈǃå ßðƞǃå " Ǒǈåāǒơ êƓƙǈã .(

425 .ƗơƽƮ 
) ýƓƙƼ ýǆƓǂā ăïíƓƹ ÿƓƪƹā ïƓƞǈǃå íǃƓƤā þǒíǈ ÜúāǄƤ2002 ǑǆƓƬǃå ðƵƓǆǃå æǒǄơ ƗǒƞƓƙǈã ǑƼ Ǒơǃå ÿðāǃåā ïǆƶǃå ïǒƛƋƙ .(

 þāǄƶǃå ƗǄƪǄƪ .Ɨǆǒǆơ éāơƕ Ɨõơǆƕ) .æǄơ ƗƶǆƓƞ éāơƕ ƗǄƞǆ ÜƗǒƵåïðǃå43.( 
) ïǋƓöǃå íƕƵ Ǐǈǆā þǒíǈ ÜúāǄƤ2003 ðƵƓǆǃå ǑƼ ýāǕå þƪāǆǄǃ Ɨǒǆáāƙǃå ýíƶǆā æǒǄơǃå êƓƙǈã ǏǄƵ çïƛâǆǃå ýǆåāƶǃå Ɨƪåïí .(

) .æǄơ ƗƶǆƓƞ éāơƕ ƗǄƞǆ ÜƗǒƵåïðǃå þāǄƶǃå ƗǄƪǄƪ ÜǑǆƓƬǃå45.( 
) ýƓƙƼ ýǆƓǂā ïƓƞǈǃå íǃƓƤā þǒíǈ ÜúāǄƤ2004 Ɨƪåïí .( ðƵƓǆǄǃ ÿõƕǃå ǑƼ íǒǃåāǆǃå ííƵ ǏǄƵ Ɨǒƛåïāǃåā ƗǒƑǒƕǃå ýǆåāƶǃå ôƶƕ ïǒƛƋƙ

.Ɨǒïāƪ ÜæǄơ ÜæǄơ ƗƶǆƓƞ ÜƗƵåïðǃå ƗǒǄǂ ÜǏǃāǕå Ǒǈåāǒơǃå êƓƙǈǗå çāíǈ ÜƓǒïāƪ ǑƼ ǑǆƓƬǃå 
) ýǆƓǂ ÜýƓƙƼ2008Ɨǆǒǆơ éāơƕ Ɨõơǆ) ǑǆƓƬǃå ðƵƓǆǄǃ Ǒƛåïāǃå þǒāǀƙǃå ǑƼ ƗǒƑƓƮơǗå êîƓǆǈǃå þåíƤƙƪå .(-ƪï .(æǄơ ƗǃƓ

.Ɨǒïāƪ ÜæǄơ ÜæǄơ ƗƶǆƓƞ ÜƗƵåïðǃå ƗǒǄǂ ÜǑǈåāǒơǃå êƓƙǈǗå þƪƿ Üǉåïāƙǂí 
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Abstract 

This study was conducted to study the productivity performance of Shami goats for milk 

production, and litter size weight at birth and weaning. Also to estimate the litter size at birth and 

weaning, and age, weight of goat when insemination. And determine the effect of some genetic 

factors (parents) and non-genetic (year of birth, parity, kids sex, age and weight at insemination) of 

the studied traits. And estimate some genetic parameters (heritability and genetic correlations) of 

the studied traits. Data was collected from the records at Hememah Research Station of Al Shami 

Goat Improvement, General Commission for Scientific Agricultural Research (GCSAR), 

Aleppo/Syria. during 2001 to 2010. Statistical analysis was made of the studied traits to figure out 

the genetic and environmental effects on it using SAS program. Duncan test was used to compare 

the means of the factors affecting the studied traits, and also the animal model was used to estimate 

the genetic parameters. Milk production, and litter size weight at birth and weaning were 

424.46±67.24,  8.42±0.53 and 19.49±2.94 Kg, respectively. The litter size at birth and weaning, and 

age and weight at first insemination were 2.98 ± 0.04, 2.20 ± 0.19, and 46.73±0.57 kg, and 

19.24±0.26/ month, respectively. It was found that the parents has a highly significant effect on the 

production of milk and insignificant effect on the litter size weight at birth and weaning. The effects 

of year of birth and parity were highly significant on all traits (milk production and litter size weight 

at birth and weaning). The impact of gender on the production of milk was not significant, while 

highly significant on birth litter size weight at birth and weaning. The linear model of the mother 

goat birth and its age at insemination any significant effects on the studied traits. The weight of goat 

at insemination had highly significant effect on milk production and the litter size weight at birth, 

while there were no significant differences in the weight of the goat at insemination on litter size 

weight at weaning. Estimates of heritability for milk production, and litter size weight at birth and 

weaning were 0.14, 0.08, 0.20, respectively. The values of genetic correlations between milk 

production, and the litter size weight at birth and weaning were -0.17 and -0.01, respectively. While 

the genetic correlation between the litter size weight at birth and at weaning was 0.09. The study 

concluded that, the genetic correlation between milk production, and the litter size weight at birth 

and weaning was negative. This indicates that the increase in litter size weight at birth and weaning 

will lead to stress the body of the goat and this negatively affects the production of milk, although 

the study concluded a positive genetic relationship between litter size weight at birth and at 

weaning. According to that, litter size weight at weaning will considered as a selection breeding 

criteria, because it achieved the highest genetic variation compared with milk production and the 

litter size weight at birth. During selection it is very important to take into consideration the 

differentiation between the parents to increase the production of milk of femaleôs goats. The 

environmental conditions should be taken into account because of they affect all traits, especially 

goats weight at insemination, because of its big role in the values of traits. 

Key words: Genetic parameters, Shami goats, Milk production, Litter size at birth and weaning, 

Syria. 
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ǁ  ƕǐƟƨǄ ƕƨäîìǁä çƑƨĀƾǄǁä Þäìƾ ƕǐìǆƕǐîĀƨ Ǐƺ æîǐƸƬǁä çäîƗƜǄǁä ìǆƳ  
*ǏƓǀî ìǄƟǄ)1(  îǄƴǁä îƬƑǆǁä ìƓƳĀ)1( îƑƜǆǁä ìǁƑƢĀ)1 (ýǘƨ îǐǉïĀ)1 (þƑǄǐǂƨǁä þǐƨƟĀ)н ( 

ǏƳîǄ þĀǄƉǄĀ)2(  ƕǐîĀƜ üǄƑƪĀ)н(  ùƨĀǐǁä ĀìƓƳĀ)н( 

)1 çāïƛǃå éāơƕ çïåíã .(Ɨǒǈåāǒơǃå.Ɨǒïāƪ ÜǉƓǆơ ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜǉƓǆơ éāơƕ ðǂïǆ Ü 
)2.Ɨǒïāƪ ÜûƬǆí ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā ÜƗǒǈåāǒơǃå ƗơƮǃå Ɨǒïǒíǆ .( 

 íǒïƕǃå .Ǒƕùǂï íǆơǆ .í ƗǄƪåïǆǄǃ*):ǑǈāïƙǂǃǙå roukbi2008@yahoo.com.( 

 :аыϧЂъϜ ϵтϼϝϦлф/лт/2015    :ЬнϡЧЮϜ ϵтϼϝϦмл/лу/2015 

òƢǂǄǁä: 

 èùùùùǒïƞáèƓơāùùùùƪǆ  ƗǒǄùùùùƮǆùùùùǃǃå èƓùùùùƪāǀǆǃå ßåíǀ Ɨùùùùǒíǈǃ çïǒƺùùùùƮǃå èåïùùùùƙƞǆǄïùùùùƬƓƕǆǃå ïùùùùǒƹ óåïùùùùƙǃå ïƓùùùùƕƙƤå ýƓǆƶƙùùùùƪƓƕ  Hemag 

glutination test )HAT( ûõƓùǈǆ ǑƼ  āƓùǆơ :èƓùöƼƓơǆǉ ÜǑǄùƬǆƓǀǃå Üÿǒƙǒïùǀǃå Üïǆíùƙ Üóùǆơ Üïāðùǃå ïùǒí Ü ÜƓùƵïí ÜæùǄơ ÜƗùƿïǃå
çïõǒǈǀǃåÜ ûƬǆí úǒï  ßåíǒāƪǃåā çïƙƽǃå ǑƼ1/11-31/12/2009  ïõǀǃå ǑƼ Ɨǒíǈǀǃå èƓƪāǀǆǃå ßåí ïƓƬƙǈå ƴƿåā ǏǄƵ úïƶƙǃå úíǌƕ

ăïāùùƪǃå Ǒùùƕïƶǃå . èùùƶǆƞ)806 (ƗǒƑåāùùƬƵ þí ƗùùǈǒƵ ) Ɠùùǌǈǆ748 ýùùǆơǃå ÿùùǆ ǑǈƓùùƛǃå úùùƮǈǃå ǑùùƼ óƓùùƤ ýǂùùƬƕ ÜéƓùùǈǗå ÿùùǆ ƗùùǈǒƵ (
 íƶƕ Ɨưǌƞǆǃå éƓǈǗåā21 )ā ÜôƓǌƞǗå éāíơ ÿǆ þāǒ58(  ƗǈǒƵ ÿƓƶõǀùùǃ íāùƶƙ Ǒùǋā Üïāǂîǃå ÿǆÿǒƕïùǆǃå  ā) ƓǋííùƵ26 Üƴùǒõƿ (

)ā13( ) Ɠùùǌǈǆ Ɨùùǒǆāǂơ Ɨùùõơǆ8)ā ñåāùùƶǃå þƓùùǈƹǖǃ (5 ƗùùǆƓƶǃå ƗƕƓùùƮǗå Ɨƕùùƪǈ õùùƪāƙǆ ƸùùǄƕ .ǑùùǄƕƞǃåā ǑǆƓùùƬǃå ðƵƓùùǆǄǃ (ƝùùǆƤǃ  ßåí
èƓùùùƪāǀǆǃågondii  Toxoplasma  çïǒƺùùùƮǃå èåïùùùƙƞǆǃå íùùùǈƵ ƴùùùƿåāǆǃå ǑùùùƼƗùùùƼƓǂ Ɨùùùǒƛơƕǃå èƓùùùõơǆǃå ǑùùùƼā  āÿƓùùùƶõƿ ǑùùùƼ  ÿǒƕïùùùǆǃå

14.5)()ā13.98)ā (%19.46%(  .Ǒǃåāƙǃå ǏǄƵ îã ǑǄùƬǆƓǀǃåā ïǆíùƙ ǑùƼ ƗùƮƓƤ çïāùƮƕā Ɨƶùƪåā ïƓùƬƙǈå Ɨƕƪǈ ƝƑƓƙǈǃå èïǌöá
 èƺǄƕ33.7ā %28.3Ǒǃåāƙǃå ǏǄƵ  %. Ɨƕƪǈ èƶƽƙïåā  ƗùǒƕƓƞǒǙå ƗǒǄùƮǆǃå èǚƵƓùƽƙǃå āùǋ Ɠùǆǂ Ɨùǒƛơƕǃå èƓùõơǆǃå ôùƶƕ ǑùƼýƓùơǃå 

 Ɨõơǆ ǑƼ ïǆíƙ ǑƼ èƓƕǚơǃå ïƮƿ)33.3% Ü() ǉƓǆơ ǑƼ æǒîƶǃå ăíåāā ÿǒïíƞ ǑƼā14.9 %м10.4% сЮϜнϧЮϜ пЯК(.  íùǈƵ Ɠùǆá
) ǑǄùùƬǆƓǀǃå ǑùùƼ ƗùǒƕƓƞǒǙå èǚƵƓùùƽƙǃå Ɨƕùùƪǈ èùƶƽƙïå íùùǀƼ ÿǒƕïùǆǃå23.1м (%) Ɨùƿïǃå21.5 Ɨùùõơǆ ÜðƵƓùùǆǄǃ Ɨùǒƛơƕǃå èƓùùõơǆǃå Ɠùùǆá Ü(%

 Ɠùùƙơïƿ Ɨùùõơǆā Üçïùùõǒǈǀǃå ǑùùƼ ƗùùǈíāǂûùùƬǆí úùùǒï ǑùùƼÜ ôïǆǃƓùùƕ ƗƕƓùùƮã ƗùùǃƓơ ăá ýƞùùƪƙ þùùǃ.   Ɨǒơùùƪǆǃå Ɨùùƪåïíǃå ǉîùùǋ ÿùùǆ ÿǒùùƕƙǒùùǃ ßåí
 Ɨǒïāùùùƪ ÿùùùǆ ǑƿïùùùƬǃå ýƓǆùùùƬǃå ǉƓùùùƞƙƓƕ íùùùƙǆǒā Ü(ǉƓùùùǆơā Ɨùùùƿïǃå) ƗǒùùùƬǆƓǌǃå ûõƓùùùǈǆǃåā Ɨǒïāùùùƪǃå ƗùùùǒíƓƕǃå ǑùùùƼ ïùùùƬƙǈǒ ǊùùùǈƋƕ Ɨùùùǒíǈǀǃå èƓùùùƪāǀǆǃå

) ƗǒǃƓƵ Ɨǒāǈƶǆ ûāïƼ íāƞā ƴǆ Ü(ǑǄƬǆƓǀǃå)p<0.01 .èƓöƼƓơǆǃå ǑƼ ÿǒƕïǆǃå ÿƓƶõƿā Ɨǒƛơƕǃå èƓõơǆǃå ÿƓƶõƿ ÿǒƕ ƗƕƓƮǙå ǑƼ ( 
:ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä ƗƕƓƮǗå Ɨƕƪǈ ÜèƓƪāǀǆǃå ßåíÜ Ɨǒïāƪ ÜïƬƓƕǆǃå ïǒƹ óåïƙǃå ïƓƕƙƤå. 

 
ǁä:ƕǄìƾǄ  

 èƓƪāǀǆǃå ßåí íƶǒ ƗǒíǈǀǃåToxoplasmosis þǃƓƶǃå ǑƼ ĄƓƵāǒƬ ƗǂïƙƬǆǃå ôåïǆǕå ïƛǂá ÿǆÜ æǒƮǒ îã  þíǃå èƓǈåāǒơā ÿƓƪǈǗå
ïƓơǃå ) üƓǆƪǕåā ïāǒõǃåāWHO Ü1969 ÝMunday ̪1975 Ąåïöǈ ƗǒơƮā Ɨǒƕõ èƓǆƓǆƙǋƓƕ çïǒƤǕå ƗǈāǓå ǑƼ Ǒöơ íƿā Ü(

 ïƓƛàā Üƴƪåāǃå ǉïƓƬƙǈǙǉ  ƗǒƕǄƪǃå ǏǄƵƗƮƓƤ çïāƮƕā ÿƓƪǈǗå ƗơƮ  Ɨǒǆǋá Ǐǃã ƗƼƓưã ÜçíǙāǃå Ǒƛǒíơ ýƓƽõǕåā ýǆåāơǃå èåíǒƪǃå
 ƓǌǒƼ ýǂƬƙ Ǒƙǃå ÿåíǄƕǃå ǑƼ ƓǆǒƪǙā ÜƗǒíƓƮƙƿǙå ƗǒơƓǈǃå ÿǆ ôïǆǃå) çïǒƺƮǃå èåïƙƞǆǃåáþƓǈƹ (ðƵƓǆā  ĄƓǒíƓƮƙƿå ĄƓǈǂï  ĄƓǆƓǋ ýƛǆ

ÿǆ ïƛǂá Ɠǋåííƶƙ ƸǄƕǒ îã ÜƗǒïāƪ )19)ā þƓǈƹǕå ÿǆ ñáï ÿāǒǄǆ (1.5ǃå ÿǆ ñáï ÿāǒǄǆ (ðƵƓǆ )ǑƵåïðǃå ëǚƮǙåā ƗƵåïðǃå çïåðā Ü
2008.( þƞǈǒ ƗǃƓưǃå õõǀǃå þāǀƙā Üçïƕƞǆ Ăāƛǆǃå ƗǒƑƓǈƛ èƓǒǄǒƽõ ÿƵ ôïǆǃå Ɨǒǃðǈǆǃåā ăāƛǃå ïāíƕ  āáǑƑƓǌǈǃå úǒưǆǃå  ïåāõǖǃ
Ɨǒƪǈƞǃå )Wallace, 1973; Ruis and Frenkel, 1980 ̫ ÜÿāïƤàā íåíǀǆǃå2002 Ü( îã íƞåāƙǒǃå ǑǄǒƽõ ßƓƬƺǃå ǑƼ ăïƓǌöǃå
ăāƶǆǃå ôïǆǄǃ Ɨǒïǒïƪǃå ôåïƵǕå ƓǌǒǄƵ ïǌöƙ ÿá ÿāí õõǀǄǃ )Miller et al., 2001 ; Dubey et al., 2002( ëïõǒā Ü
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 Ɨǒưǒƕǃå èƓƪǒǂǃå ÿǆ ÿǒǒǚǆoocysts  ýǚƤ Ɨǒíƶǆ ƠƕƮƙā ðåïƕǃå ǑƼм-р  þƓǒáƗƕïƙǃå ǑƼ ßƓǀƕǃå ǏǄƵ çïíǀǃå üǄƙǆƙā çíǆ 12  ïǌƬ
)Ruiz et al., 1973( Ɠǆǂ ÜƓǌǈá ǆƙƙ Ɨƕõïǃå ǑƵåïǆǃå ǑƼ ßƓǀƕǃå ǏǄƵ ƗǒǃƓƵ çïíǀǆ üǄƓǌƙïíǀƕ öƓƽƙơǙåā  þƓƵ Ǒǃåāơ ƝǆƤǃå ǏǄƵ

 ýǆƓǂÿāïƤàā íåíǀǆǃå) Ü2002( ÜĂāíƶǃå ýǀƙǈƙ ǃèƓǈåāǒơǄ ƗƕƬƓƶǃå  ÿƓƪǈǗåā ïāǒõǃåā ÿåîïƞǃåā)ƑƓƶǃåý  (õǒƪāǃå ÷ǚƙƕå ûǒïõ ÿƵ
 ƗƛāǄǆǃå ǉƓǒǆǃåā ƗǒîƹǕå ǑƼ çíāƞāǆǃå èƓƪǒǂǃåðåïƕƕ õõǀǃå )Wallace; 1973; Ruis and Frenkel, 1980 ̫ÜíǃƓƤǃå2002 Ý

 ÜÿāïƤàā íåíǀǆǃå2002( . āǒ ïǒƬ)Dyer, 2008ðåïƕ ƗǈǒƵ ÿá (  ǏǄƵ çíƓƵ ăāƙơƙ æƓƮǆ õƿ ÿǆ20  ÿāǒǄǆƗǒưǒƕ Ɨƪǒǂ 
oocyst )Federman, 2002 (Kravetz and  Ǒǋā ƗƕƓƮǗ Ǒƽǂƙ300  Ǐƙơā úǄƶǃåā ÿåāǒơǃå ƗƬïƼ éāǄƙ ûǒïõ ÿƵ Ɨƞƶǈ

ǏƵïǆǃå æƬƵ èƓƪǒǂǃå ǏǄƵ ƓǌƑåāƙơǙ Ąåïöǈ ĂïƤǕå èƓǈåāǒơǃå Ăāíƶǃ þǌǆ ïíƮǆ ÿåîïƞǃåā õõǀǃå ðåïƕƕ ƗƛāǄǆǃå Ɨƕïƙǃå íƶƙ .
 Ɨǒíǈǀǃå ƗƪāǀǆǄǃ Ɨǒưǒƕǃå(Coutinho et al., 1986) ÿǒƕ ôïǆǃå ýƓǀƙǈå ǑƼ þǋƓƪƙā ǑǄǒƽõǃå çïāí ǏǄƵ öƼƓơƙ îã  èƓǈåāǒơǃå

)Wallace et al., 1972(. ) èƓƪāǀǆǃå ýǀǈǃ Ɨǒƕǒïƞƙǃå ýƑåāƶǃå ïāí ïƮåïƮǃåā æƓƕîǃƓǂ èåïƬơǃå æƶǄƙāWallace, 1971-

1972Ɨǒíǈǀǃå èƓƪāǀǆǃå ßåí ăíâǒ .(  Ǐǃã ƗǒíƓƮƙƿå ïƑƓƪƤƗǄƛǆƙǆ Ɨǆǌǆ ƕôƓǌƞǗƓ )  Hartley et al., 1954; Dubey et 

al., 1989(Ü ýƮơǒ ăîǃå  íƶƕā ǊƽƮƙǈǆ ǑƼ āá ýǆơǃå Ɨǒåíƕ ǑƼ45  ĄƓǆāǒ  üǃîā þơïǃå ƗǈƓõƕ ïïưƙ æƕƪƕ ðïǂǈƙāǒǆơïǃå èƓǀǄƽǃå Ɨ
 ǑƑåîƺǃå íåíǆǗå ƴõƿāå ǏǃãÿǒǈƞǃÜ ÜƓǌǈåāǕ ƗǀƕƓƪ èåíǙā āá  ĄƓƕǃƓƺƼ ǊƙǒƓǌǈǃ ýǆơǃå ýƮā Ɠǆ åîȒåāíǄǒ Ɠǆ  Ąåíƞ úǒƶưā ïǒƺƮ íāǃāǆ

 ƴǆǑƶǒƕõ ïƤà. ƙƙ ǑƼ ǑǄǒƽõǃå ïåāõá ƴưā) ƗǆǒƬǆǃåā øƓǆíǃåā èǚưƶǃå ǑƼ ƓǆǒƪǙ ƗƞƪǈǕåTenter et al., 2000; Dubey 

and Jones, 2008(  ăíâƙāǂ ƗǆƓƵ ôåïƵá Ǐǃã ÜßƓƶǆǕåā çíƶǆǃå æƓǌƙǃåā ÜýƓƶƪ ƴǆ ñƽǈƙǃå ƗƵïƪā Üýåðǌǃåā ƗǒǌƬǃå ÿåíǀƽ
 ÜÿƓƿïǒā ƗǄǀǂ ƗǒƕƮƵ ôåïƵá Ǐǃã ƗƼƓưǗƓƕ øƓǆíǃå æƓǌƙǃåā ÜýǄƬǃåā ÿåðƙǙåăðǂïǆǃå ǑƕƮƶǃå ðƓǌƞǄǃ Ǒƽǒöāǃå ýǚƙƤǙåā  ĄƓǈƓǒơáā

 ƗǒǄưƵ èƓƮǄǀƙā ÿƓƽƞïā òƓƵïǑƼ  ðƵƓǆǃåÿƋǂā ƗǒƪƓƿ Ɨƕïư èǀǄƙ çðùǈƶǃå ) ăïǀƽǃå ƓǋíāǆƵ ǏǄƵDubey and Beattie 

1988(ăíâǒ Ɠǆǂ Ü  ôïǆǃå ƗǒǈƓǂǆã ƴǆ ǑǄƪƓǈƙǃå ðƓǌƞǃå æƓǌƙǃå Ɨƞǒƙǈ þƑåí āá èƿâǆ þǀƵ ǏǃȒåā ÜæǒǄơǃå ÿåíǀƼ Ǐǃã ûāƽǈ
)ÿåāǒơǃåJohnston,1988(.  āÿƓƛơƓƕǃå ÿƓǂ  Hartley and Marshall, (1957) мMarshall  ǑǄǒƽõǃå åîǋ ÿá Ɠƙƕƛá ÿǆ ýāá

åíǈǚǒðāǒǈ ǑƼ þƓǈƹǕå íǈƵ ôƓǌƞǘǃ ƗƪǒƑïǃå èƓƕƕƪǆǃå íơá āǋ íƶƕ Ǚã þíǃå ǑƼ çíƓƵ ǑǄǒƽõǃå ïǌöǒ Ǚā .7-14 ) ĄƓǆāǒNishi et  

al., 2001; Miller et al,. 2001)(.  ǙúƬƙǂƙ ǀǒïõƕ) çíƓưǆǃå þƓƪƞǕåǑƙ IFAT  āáLatex(  Ǒưǆ íƶƕ Ǚãмп  ÿǆ ĄƓǆāǒ
ôïǆǃå èƓǆǚƵ Ɨǒåíƕ Ü ƗƕƓƮǗå èƓǆǚƵ ýāá ïǌöƙ éǒơ ƗǄƛǆƙǆǃå ā çïåïơā ƗǒǌƬ úƶưƕƗǂïơ úƶưçíƓǒð ăíâǒ .  Ɨƕƪǈ

 ÿǆ ƗǒƕƓƞǒǗå ƗǒǄƮǆǃå èǚƵƓƽƙǃåноΦс Ǐǃã %спΦо % ÜðƵƓǆǃå ǑƼ ƓǒƵ ǑƼ ïǒǂïƙ āáð җспΥм  Ǐǃã ÜƗǒíǈǀǃå èƓƪāǀǆǃå íåíưǕ
 ÿǆ ôƓǌƞǗå Ɨƕƪǈ ÷Ɠƽƙïåл Ǐǃã %нфΦн ÿǆ ƗƕāƮƤǃå Ɨƕƪǈ ôƓƽƤǈåā Ü%фф Ǐǃã %уф íǒǃåāǆǃå ííƵ ôƓƽƤǈå ǏǃȒåā Ü%

ÿǆ 2.1 Ǐǃã 1.5ÿǆ Ɠǌƿāƽǈ Ɨƕƪǈ ÷Ɠƽƙïåā Ü 6.3% Ǐǃã мфΦп %(Borde et al., 2006). 
 Ɠǌƕ þƓƿ Ǒƙǃå ƗǒǄƮǆǃå èƓơāƪǆǃå èïƮƙƿå êƓƙǈǙå èƓõơǆ ÿǆ āá ÿǒƕïǆǃå ÿƓƶõƿ ÿǆ ƗǒƑåāƬƵ èƓǈǒƵ ǏǄƵ Ɨǒïāƪ ǑƼ ÿāƛơƓƕǃå

ǏǄƵ úāƿāǄǃ ƗǄǆƓƬ Ɨƪåïí ßåïƞã ăïāïưǃå ÿǆ ÿƓǂ åîǃ ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðāǃ ƗƶƕƓƙǃå Ǒǈåāǒơǃå ƴƿåā ïƓƬƙǈå  ßåí
Ɨǒïāƪ ǑƼ çïǒƺƮǃå èåïƙƞǆǃå íǈƵ Ɨǒíǈǀǃå èƓƪāǀǆǃåÜ ƙƙ Ǒƙǃå ÿǂƓǆǕå íǒíơƙāÿǆư üǃîā ƗƕƓƮǗå ƓǌǒƼ ðǂïǆ  ƗƕƓƿïǃå èåßåïƞã

ôåïǆǖǃ ƗǒƑƓƕāǃå  çïõǒƪǃåā þǂơƙǄǃ Ɨǒƞǒƙåïƙƪã íƓǆƙƵå Ɨǒƺƕ üǃîāôïǆǃå åîǋ ǏǄƵ. 
úƏäîôĀ ìäĀǄǁä :èƟƓǁä 
èƓơāƪǆ èǒïƞá  ƗǒǄƮǆǃǃå èƓƪāǀǆǃå ßåíǀ Ɨǒíǈå ǑƼ çïǒƺƮǃå èåïƙƞǆǃ çïƙƽǃå ǑƼ1/11-31/12/2009  èƓöƼƓơǆā ûõƓǈǆ ÿǆ

 ïõǀǃåăïāƪǃå ǑƕïƶǃåƓǆơ :ǉçïõǒǈǀǃå ÜƓƵïí ÜæǄơ ÜƗƿïǃå ÜǑǄƬǆƓǀǃå Üÿǒƙǒïǀǃå Üïǆíƙ Üóǆơ Üïāðǃå ïǒí ÜûƬǆí úǒï Ü ßåíǒāƪǃåā. 
èƶǆƞ )806( ǈǒƵƗǒƑåāƬƵ þí Ɨ  ) Ɠǌǈǆ748 íƶƕ Ɨưǌƞǆǃå éƓǈǗåā ýǆơǃå ÿǆ ǑǈƓƛǃå úƮǈǃå ǑƼ ýǆåāơǃå éƓǈǗå ÿǆ ƗǈǒƵ (21 
ǆāǒ ĄƓ ôƓǌƞǗå éāíơ ÿǆ ƓǋïƓǆƵá õƪāƙǆ Ü) ÿǒƕ1-6èåāǈƪ (Ü  )ā58 ( ƗǈǒƵïāǂîǃå ÿǆ ƗǄƛǆǆ Ü)12.22 ÿǆ (% ííƵ ǑǃƓǆƞã

 ñāâï  ƸǄƕ ăîǃåā Ơƪǆǃå ƓǌǄǆƬ Ǒƙǃå ðƵƓǆǃåā þƓǈƹǕå6650 .ĄƓƪáï  ÿǒƕïǆǃ Ǒǆƙǈƙ ÿƓƶõƿ ÿǆư ðƵƓǆǃåā þƓǈƹǕå ñāâï èƵðāƙ
)26 Ǒƕïǆ ā Ü(ǃõơǆèƓ  Ɨǒƛơƕ) 13 Ɨõơǆ āơǈǃå ǏǄƵ  (:ǑǃƓƙǃå 
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á- þƓǈƹǕå ÿƓƶõƿ ǃ çíƑƓƶǃå èƓõơǆ ƓǋííƵ ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ǑƼ Ɨǒǈåāǒơǃå çāïƛǃå éāơƕ çïåíãу  èƓõơǆ
 :ǑǋāèƓǒƿƓǆƪǃå(ƓƵïí)ÿǒïíƞā Ü(ǉƓǆơ)æǒðƶǃå ăåíāā Ü(ǉƓǆơ)þƬǌǃå ïƑƕā Ü (Ɨƿïǃå)ǙāƬǃåā Ü(ïāðǃå ïǒí)āǆǒǋā Ü(ǑǄƬǆƓǀǃå) ïƮƿā Ü
èƓƕǚơǃå (ïǆíƙ)Ɨƪơǆā Üơ)(óǆ. 

æ- ðƵƓǆǃå ÿƓƶõƿ  çíƑƓƶǃå ǃ èƓõơǆ ƓǋííƵ ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ǑƼ Ɨǒǈåāǒơǃå çāïƛǃå éāơƕ çïåíãр  èƓõơǆ
:Ǒǋā ĂïƵ (ßåíǒāƪǃå)æåïƤǃå Ɨǒƪāƞā Ü (óǆơ)Ɨǆǒǆơā Ü (æǄơ)Ɠƙơïƿā Ü(ûƬǆí úǒï)Ɨǈíāǂā Ü (çïõǒǈǀǃå). 

ê- Ǒƕïǆ ÿƓƶõƿ ðƵƓǆǃåā þƓǈƹǙå  ǑƼǃåèƓöƼƓơǆ  ƓǋííƵāнс ƓƵïí :ƴǒõƿ ÜǉƓǆơ ÜƗƿïǃå Üïāðǃå ïǒíÜ  ǑǄƬǆƓǀǃå āóǆơ.  
ƗƼƓƞ æǒƕƓǈá ǑƼ Ǒƞåíāǃå íǒïāǃå ÿǆ þíǃå èƓǈǒƵ æơƪ þƙ   ßåāǌǃå ÿǆ Ɨƹïƽǆ Vacuum container)Dickinson and Co., 

Franklin Lakges, N.J. USA( ÿåïāí ƗƵïƪƕ çïƬƓƕǆ èƓǈǒƶǃå èǄƽƛ .мрлл  èöƽơ ÜƗǀǒƿíǃå /çïāí ýǚƤ çîāƤƋǆǃå þíǃå èƓǈǒƵ
ûāíǈƮ ǑƼ Ɨǒǈåíǒǆǃå Ɨǃāƞǃå íǒïƕƙ ) ƓǌǄǒƽƛƙ þƙā ƝǄƛǃå ƴõƿ ôƶƕ ǊǒƼ ƴưā1500 çïāí/  çíǆǃ í15  .ïƕƤǆǄǃ çíāƶǃå íƶƕ ĄåïāƼ (Ɨǀǒƿí

 çïåïơ Ɨƞïí ǑƼ úïāíǈƕå æǒƕƓǈá ǑƼ  Ǌöƽơā ýƮǆǃå ýƮƼ þƙ-20  ƗƞïíǑǄƮǆǃå ïƓƕƙƤǙå ßåïƞã ÿǒơ Ǐǃã ƗǒāƑǆ.  
 ÿƵ úƬǂǃå þƙ ýƮǆǃå èƓǈǒƵ ǑƼ Ɨǒíǈǀǃå èƓƪāǀǆǄǃ çíƓưǆǃå þƓƪƞǕå íāƞā ûƬǆíƕ Ɨǒǈåāǒơǃå ƗơƮǃå Ɨǒïǒíǆ ïƕƓƤǆ ǑƼ ýƓǆƶƙƪƓƕ

 èǒǂïƬƓƕǆǃå ïǒƹ óåïƙǃå ïƓƕƙƤå hemagglutination test )HAT(  ïƕƓƤǆ êƓƙǈã ÿǆFumouze ) ƗǒƪǈïƽǃåToxo-HAT, 

Fumouze laboratories, Lavalloise-Perret, France æƪơ (Ɲƙǈǆǃå ýƕƿ ÿǆ Ɠǌƕ ǏƮāǆǃå èåāõƤǃå.  èǒǂǃå ÿǆưƙǒ
 Ɨǀǒƿí çïǒƓƶǆ ƠƑƓƽƮ ÿǆưƙƙ96  .ǑƕǄƪǃåā ǑƕƓƞǒǙå íǋƓƬǃåā íǒíǆƙǃå ýāǄơǆǃ ƗƼƓưǗƓƕ ÜƗǒíǈǀǃå èƓƪāǀǆǃå èåíưƙƪǆ ăāƙơƙ çïƞơ

 çíƓưǆǃå þƓƪƞǖǃ Ǒǆǂ ïƓƕƙƤǗå åîǋ íƶǒ Ɨǒíǈǀǃå èƓƪāǀǆǄǃ ðƓƙǆǒā ƗǒƪƓƪơƕƗǒƵāǈā  ƗǒǃƓƵ)%99.2 ā97.7% éǒơ ÜǑǃåāƙǃå ǏǄƵ (
) èǒǂǃƓƕ ûƼïǆǃå íǒíǆƙǃå ýāǄơǆƕ ƓǋïƓƕƙƤå íåïǆǃå ýƓƮǆǕå èííǆ80 Ü160 Ü320 ā1280 Ü2560 ā5120(  èåïƞơǃå ǑƼ

 çïåïơ Ɨƞïí ǑƼ èǈươ þƛ ÿǒƙǀǒƿí çíǆǃ èƞïā ƗǈǒƵ ýǂǃ ƗƮƮƤǆǃå37  .Ɨƞǒƙǈǃå èáïƿ þƛ ÿǒƙƵƓƪ çíǆǃ ƗǒāƑǆ èƓǈǒƶǃå ïƕƙƶƙ
 ƗǒƕƓƞǒã èåíǃāǆ íơƙƙ ƓǆíǈƵ ƓǒǚƤǃå ÿǆ Ɨǀƕõ ýǂƬƙƙǃ ýƮǆǃå ǑƼ çíƓưǆǃå þƓƪƞǕå ƴǆ ßåïǆơǃå þíǃå ƓǒǚƤ Ơõƪ ǏǄƵ íưǃå

ðǒǂïƙƕ ïƞơǃå ïƶƿ ǑƼ ƗƮåïƙǆǃåÒ 1:80 .ûƼïǆǃå ǑƕƓƞǒǙå íǋƓƬǃå ƴǆ ûƼåāƙǒ Ɠǆƕ  

 
 üǀƪǁäм îƪƑƓǄǁä îǐƷ òäîƗǁä îƑƓƗƢä ƛƏƑƗǆ îǐƨƻƗ .Toxo-HAT  

 çíƓưǆǃå þƓƪƞǕå ÿǒƕ ðǒǒǆƙǃƓƕ ïƓƕƙƤǗå ƠǆƪǒIg G āIg M ā Üåðǒǃã ïƓƕƙƤƓǂ ĂïƤá ƗǒǄƮǆ ûƑåïõ ƴǆ çíƓƵ þíƤƙƪǒ.  èƞǃāƵ
 ýāǈƓƙǒåāǒƙƕƓǂïǒǆ ýāǄơǆƕ ýƓƮǆǕåM 2-mercaptoethanol  0.1 çíƓưǆǃå þƓƪƞǕå íāƞā íǒíơƙǃIg M āá Ǐǈíá ôƓƽƤǈã ăáā Ü

 çíƓưǆǃå þƓƪƞǕå íāƞā ǏǄƵ Ċýí ÿǒïƓǒƵ ăāƓƪǒIg M .  
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 èƕƪơā ÜƗõơǆǃå āá ƴƿāǆǃå ÿǆ çîāƤƋǆǃå þíǃå èƓǈǒƵ ííƵ ÿǆ ƗǒƕƓƞǒǙå èǚƵƓƽƙǃå Ɨƕƪǈǂ Ɠǆðǚƕāƪǂāƙǃå ßåí ïƓƬƙǈå Ɨƕƪǈ èƕƪơ
ƗǒƕƓƞǒǙå èƓǈǒƶǄǃ ǑǃƓǆƞǙå ííƶǃå ÿǆ ƗǒƕƓƞǒǗå ƗǒǄƮǆǃå èǚƵƓƽƙǃå Ɨƕƪǈ.  þåíƤƙƪƓƕ ƗǒǈƓǒƕǃå ýƓǂƬǙåā ýāåíƞǃå èǆǆƮā

Microsoft Office Excel 2007. 
ǏƏƑƬƟǕä üǐǂƟƗǁä: 

 þƙ ĂïƺƮǃå èƓƶƕïǆǃå õƪāƙǆ æƓƪơ )Chi-square test (þåíƤƙƪƓƕ ) ( SAS v. 7 program for Windows  Ɨƪåïíǃ
ÿǒƓƕƙǃå ïƓƕƙƤå ăïƞá Ɠǆǂ .ÿǒƕïǆǃå ÿƓƶõƿā Ɨǒƛơƕǃå èƓõơǆǃå ÿǒƕā ÜèƓöƼƓơǆǃåā ƴƿåāǆǃå ÿǒƕ ƗƕƓƮǙå ǑƼ ûāïƽǃå Analysis of 

Variance  ǑõƤǃå êîāǆǈǃå ûƼāLog linear Model  èƓöƼƓơǆǃå ǑƼ ÿǒƕïǆǃå ÿƓƶõƿā Ɨǒƛơƕǃå èƓõơǆǃå ÿƓƶõƿ ƗƕƓƮã Ɨƪåïíǃ
ýƵƓƽƙǃåā ƗƽǄƙƤǆǃå ƴƿåāǆǃåā .Ɠǌǈǒƕ ƓǆǒƼ  Ɨǒơƞïá Ɨƕƪǈ ïǒíǀƙ þƙ ƓǆǂOdds ratio éƓǈǗå ƗƕƓƮã  Ɠǆðǚƕāƪǂāƙǃå ßåíƕïāǂîǃå ǏǄƵ 
 ǑǂǒƙƪƞāǄǃå ïåíơǈǙå ƗǀǒïõƕLogistic Procedure. 

:ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä  
 ƝƑƓƙǈ èïǌöá Ɨƪåïíǃå ƝǆƤǃ Ɨƶƪåā ƗƕƓƮã íāƞāgondii T.  āá ÿǒƕïǆǃå íǈƵ èƓǈåāǒơǃå Ăíǃ ßåāƪ Ćíơ ǏǄƵ ðƵƓǆǃåā þƓǈƹǕå íǈƵ

 Ɨǒǆāǂơǃå èƓõơǆǃå åîǋ ÿáā ÜƗǈǒƓƕƙǆ èǈƓǂ ƗƕƓƮǗå æƪǈā çíƬ ÿá Ǚã ÜƠƪǆǃå ƓǌǄǆƬ Ǒƙǃå Ɨǒïāƪǃå èƓöƼƓơǆǃå úǄƙƤǆ ǑƼ
 æƪǈ ÿǒƕ ÿǒƓƕƙǃå āá úǚƙƤǙåïƓƬƙǈǙå èƓõơǆǃå ÿƓƶõƿā ÿǒƕïǆǃå ÿƓƶõƿ ÿǒƕ  Ɨǒƛơƕǃåÿāǂǒ íƿ  ǑƑǒƕǃåā ǑƤƓǈǆǃå ÷āǈƙǃå ÿƵ ĄƓƞƙƓǈ

æƪơ  ÜƗǒƼåïƺƞǃå ûõƓǈǆǃå ƗǒơƮǃå ƗƕƓƿïǃåā ƗǒƵāƙǃå Ăāƙƪǆā:ƗǒǃƓƙǃå ƝƑƓƙǈǃå ǉïǌöƙ Ɠǆ åîǋā 
ß-ǏǂƬǄǁä îƑƪƗǆǗä  ýƑƴǁä ýƑǆƷǓäĀ ïƳƑǄǁä ìǆƳ ƕǐìǆƾǁä çƑƨĀƾǄǁä óîǄǁǏƺ õƺƑƟǄǁäçƑ: 

 ÿǒƕǒ) ýāíƞǃå1( ǑǄƮǆǃå ïƓƬƙǈǙå  þƓǈƹǕåā ðƵƓǆǃå íǈƵ Ɨǒíǈǀǃå èƓƪāǀǆǃå ôïǆǃǑƼ öƼƓơǆǃåƴƿåāǆǃåā èƓ  ƴǆ Ɨƕƪǈ õƪāƙǆ
 ƗǆƓƶǃå ƗƕƓƮǗåǃ ðƵƓǆǃåā ñåāƶǃå þǈƺǃå íǈƵ Ɨǒíǈǀǃå Ɨƪāǀǆǃå ôïǆƸǄƕ ƗƼƓǂ èƓöƼƓơǆǃå ǑƼ 14.5% ) ýǂƬǃå ïǌöǒ Ɠǆǂ1  çíƓǒð (

) ǑǄƬǆƓǀǃåā ïǆíƙ ǑƼ ïöǈǄǃ ƗƙƽǄǆ33.7ā %28.3 (Ǒǃåāƙǃå ǏǄƵ % ÿƵƴƿåāǆǃåā ûõƓǈǆǃå ǑƿƓƕǃ þƓƶǃå õƪāƙǆǃå. 
 üĀìƜǁä1ǏǂƬǄǁä îƑƪƗǆǗä .  ýƑǆƷǓäĀ ïƳƑǄǁä ìǆƳ ƕǐìǆƾǁä çƑƨĀƾǄǁä óîǄǁǏƺ õƺƑƟǄǁäƲƽäĀǄǁäĀ çƑ 

 ϣуϠϝϯтъϜ ϭϚϝϧзЮϜ

% 

ϣϠϝЊшϜ ϣϡЃж 

% 
ϜϣуϠϝϯтъϜ ϭϚϝϧзЮ ϤϝзуЛЮϜ ϸϹК ЙЦнгЮϜ ϣЗТϝϳгЮϜ 

0 0 
0 41 (ϝϧϲϽЦ) ϨнϳϠ ХЇвϸ Стϼ 

 0 0 еуϠϽв 

22.14 33.72 
22 35 (ϤϝϠыϳЮϜ ϽЋЦ) ϨнϳϠ ϽвϹϦ 

 7 51 еуϠϽв 

10.69 14.58 
6 26 ϣуЂнϮ) ϨнϳϠ- (ϣЃϳв Љгϲ 

 8 70 (еуϧтϽЦ) еуϠϽв 

6.87 12.16 
1 54 (ϤϝуЦϝгЃЮϜ) ϨнϳϠ ϝКϼϸ 

 8 20 еуϠϽв 

12.98 17 
17 100 

ϟтϻЛЮϜ рϼϸϜм) ϨнϳϠ-

(етϼϹϮ 
Ϣϝгϲ 

 
0 0 еуϠϽв 

9.16 13.04 
4 26 (ϣгугϲ) ϨнϳϠ ϟЯϲ 

 8 66 еуϠϽв 

6.12 7.92 
3 51 (ънЇЮϜ) ϨнϳϠ ϼмϿЮϜ Ͻтϸ 

 5 50 еуϠϽв 

13.74 18 
4 50 (бЇлЮϜ ϽϛϠ) ϨнϳϠ ϣЦϽЮϜ 

 14 50 еуϠϽв 

12.98 28.33 
2 33 (нгулЮϜ)ϨнϳϠ сЯЇвϝЧЮϜ 

 15 27 еуϠϽв 
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5.34 14.89 
7 47 (оϽК) ϨнϳϠ ̭ϜϹтнЃЮϜ 

 0 0 еуϠϽв 

0 0 
0 9 (ϣжϸнЪ) ϨнϳϠ ϢϽГузЧЮϜ 

 0 0 еуϠϽв 

 

 

 
 üǀƪǁä1ƲƽäĀǄǁäĀ çƑõƺƑƟǄǁä Ǐƺ çƑƨĀƾǄǁä Þäìǁ ǏǂƬǄǁä îƑƪƗǆǗä . 

 ýǂùƬǃå) ƗùǒƕƓƞǒǙå èƓùǈǒƶǄǃ Ɨƕùƪǈ ǏǄƵá èǄƞƪ2 èùƺǄƕ îã ïǆíùƙ ǑùƼ (22.14%.  Ɨùƿïǃå ǑùƼ  ƗùǒƕƓƞǒǙå èƓùǈǒƶǃå Ɨƕùƪǈ èùƺǄƕā13.74 
  ǉƓǆơā ǑǄƬǆƓǀǃå ÿǆ ýǂ ǑƼā %12.98.% 

 
 üǀƪǁä2ƲƽäĀǄǁäĀ çƑõƺƑƟǄǁä Ǐƺ çƑƨĀƾǄǁä Þäìǁ ƕǐƓƑƜǐǗä ƛƏƑƗǆǁä öïĀƗ . 

  ƗƕƓƮã æƪǈ Ɨƪåïíǃå ǉîǋ ƝƑƓƙǈ èïǌöá ƓùǌǒǄƵ ýùƮơ Ǒùƙǃå ƗƕƓùƮǗå æùƪǈ ÿùǆ ôùƽƤá  EL-Moukdad þƓùƵ)2002 ǚǃ ( ïƓùƬƙǈ
 Üôïùùǆǃå åîùùǌǃ ǑǄùùƮǆǃåǑùùƙǃåā èƓùùöƼƓơǆǃå ǑùùƼ :èùùǈƓǂ )74̪46 ( %)ā æùùǃíã ǑùùƼ72̪16 (% ǑùùƼùùǆơǉƓ )ā Ü63̪35 (%  ƓùùƵïí ǑùùƼ

ā)11.51 (%)ā  Ɨǂƪơǃå ǑƼ46.98(% )ā  Üßåíǒāùƪǃå ǑƼ40(% )ā Üóùǆơ ǑùƼ23.48(% )ā ûùƬǆí úùǒï ǑùƼ17̪02(%  ǑùƼ
)ā æùùùǄơ13̪79 (% .ïāðùùùǃå ïùùùǒí ǑùùùƼ āƕùùùƪǈ ÿùùùǆ ôùùùƽƤáƗ  ƗƕƓùùùƮǗå) ýǂǈùùùƬā āǈǒùùùƪƓǒǃå ƓùùùǌǒǄƵ ýùùùƮơ Ǒùùùƙǃå2003 ǑùùùƼ þƓùùùǈƹǕå ǑùùùƼ (

Ɠùǆơ ƗùöƼƓơǆ ǉ)27.1(% Üā Morsy et al., (1979) ǏùǄƵ þùùƙ Ǒùƙǃå èƓùùǈǒƵ ƶǆƞǃå ÿùùǆ Ɠùǌ ÿíïǕå ǑùùƼ  ƣǃƓùƪǆƗùǀǒïõƕ  óåïùùƙǃå
 ïùùƬƓƕǆǃå ïùùǒƹ ăāǆíùùǃåèùùƺǄƕ Ǒùùƙǃåā )22.9(% Üÿùùǆā Babur et al., (1997) Ɠùùǒǂïƙā ăïǂǈƓùùǂ ǑùùƼ çïāƓùùƞǆǃå )88.7(%Ü ÿùùǆā 

Ciamek ) þƓƵ2005) þƓǈƹǕå íǈƵ (30(% )ðƵƓǆǃå íǈƵā15(% Ü ýƮơ Ǒƙǃå ƗƕƓƮǗå æƪǈ ÿǆ ĄƓưǒá ýƿáāAl-Mufarrej et 

 al., (2011) ôƓùǌƞã ôåïùƵá ƴùǆ ýāǕå Üÿǒùƶǒõƿ ǑùƼ ïùƬƓƕǆǃå ïùǒƹ óåïùƙǃå Ɨùǀǒïõƕ ƗǒǄùƮǆ èƓùƮāơƽƕ ǊùǆƓǒƿ Ăíùǃ Ɨǒíāƶùƪǃå ǑƼ
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ôåïùùƵá ûƕƓùùƪ ÿāíùùƕ íǋƓùùƬ ïùùƤàā Ǒùùǈǒǈƞ ûāùùƽǈā  èùùƺǄƕ Ǒùùƙǃåā51.7ā %30%Ǒǃåāùùƙǃå ǏùùǄƵ.  āǀǒǀơǃåùùǒ ÿá Ɨ ôïùùǆǃå åîùùǋ ïƓùùƬƙǈå ǑùùƼ
çïǒƤǕå èåāǈƪǃå  Ɨƞǒƙǈ ôƽƤǈå íƿ÷ïåðǆǄǃ çíǒƞǃå çïåíǗå Ɨǒǈåāǒơǃå ûǒƕõƙā ăāǒơǃå ÿǆǕå èåßåïƞã. 

å-:ƕǐƙƟƓǁä çƑôƟǄǁä Ǐƺ ƕǐìǆƾǁä çƑƨĀƾǄǁƑƓ (ïƳƑǄĀ ýƑǆƷà) æîǐƸƬǁä çäîƗƜǄǁä ƕƓƑƬâ 
 èïǌöáǃå) ƝƑƓƙǈ66 ƗǒƕƓƞǒå þí ƗǈǒƵ ( ƗƕƓƮǆ ǑƼ Ɨǒíǈǀǃå èƓƪāǀǆǃå ßåíƕ) ýùƮá ÿùǆ çïǒƺùƮǃå èåïùƙƞǆǃå ÿƓƶõƿ472 ƗùǈǒƵ ( èîùƤá
ÿǆ Ɨǒƛơƕǃå èƓõơǆǃå )Ɨƕƪǈ 13.98(%.  íǀƼ þƓùǈƹǕå Ɨǒƕïƙ èƓõơǆ ǑƼ èƺǄƕ ðƵƓùǆǃåāƗƕùƪǈ 16.17% ā8.33% Ǒǃåāùƙǃå ǏùǄƵ. 

èǈƓǂā  ÿǒùƕ èùơāåïƙā ƗùǈǒƓƕƙǆ èƓùõơǆǃå ǑƼ ïƓƬƙǈǙå æƪǈ0-%62.86. íùƿā Ɨƕùƪǈ èùƶƽƙïå  ƗùǒƕƓƞǒǙå ƗǒǄùƮǆǃå èǚƵƓùƽƙǃå ýǂùƬǃå)
3ýƓùùơǃå āùùǋ Ɠùǆǂ Ɨùùǒƛơƕǃå èƓùõơǆǃå ôùùƶƕ ǑùƼ (  Ɨùùõơǆ ǑùƼ ïǆíùƙ ǑùùƼ èƓùùƕǚơǃå ïùƮƿ)33.3% Ü( ǑùùƼ æǒîùùƶǃå ăíåāā ÿǒïíùƞ ǑùùƼā

) ǉƓǆơ14.9 %м10.4% сЮϜнϧЮϜ пЯК(.  èƺǄƕƼ ǙāƬǃåā þƬǌǃå ïƑƕā āǆǒǌǃåā èƓǒƿƓǆƪǃå èƓõơǆ ǑƼ Ɠǆá1.49ā %3ā%5.97 %
ā4.48 ðƵƓǆǄǃ ƗǒƕƓƞǒå èƓǈǒƵ ýƞƪƙ þǃ .Ǒǃåāƙǃå ǏǄƵ % Ɨõơǆ ǑƼ ǑùƼ ðƵƓǆǄǃ Ɨǈíāǂ Ɠùƙơïƿ ǑùƼā Üçïùõǒǈǀǃå ĄƓùưǒáûùƬǆí úùǒï ǑùƼ 

) ĂïùƵā Ɨùǆǒǆơ úǚƤƕ15.4 ā %%14.9 Ǒǃåāùƙǃå ǏùǄƵ(. ÿƓùǂā ) Ǒùƞǈïõǀǃåā ÿǒùƪƓǒǃå2009 ( íùƿ ïƓùƬá å ÿƓùƶõƿ èǄǆùƬ Ɨùƪåïí ǑùƼ
 ǑƼ Ɨǒíǈǀǃå ƗƪāǀǆǃƓƕ ƗƕƓƮǙå Ɨƕƪǈ ÿá þƓǈƹǕå) ƸǄƕƙ ƓƵïíā ǉƓǆơ ǑƙöƼƓơǆ ǑƼ Ɨǒǆāǂơǃå èƓõơǆǃå6.25(%. 

 
üǀƪǁä 3.  ƕǐƙƟƓǁä çƑôƟǄǁä Ǐƺ æîǐƸƬǁä çäîƗƜǄǁä ìǆƳ ƕǐìǆƾǁä çƑƨĀƾǄǁä îƑƪƗǆä 

ç-þƑƴôƽ ƕƓƑƬâ :ƕǐìǆƾǁä çƑƨĀƾǄǁƑƓ þǐƓîǄǁä 
ƸǄƕ èƓƪāǀǆǃå ßåíƕ ïƓƬƙǈå Ɨƕƪǈ õƪāƙǆ  ǑùƼ ÿƓùƶõƿ Ǒùƕïǆ þƓùǈƹǕå Ɨùǒƛơƕǃå èƓùõơǆǄǃ ƗùǆƤƓƙǆǃåçïåíǗ ƗùƶƕƓƙǃå Ɨùǒǈåāǒơǃå çāïùƛǃå éāùơƕ 

19.46% îã ƸùùǄƕ ííùùƵ ) ƗùùǒƕƓƞǒǙå èƓùùǈǒƶǃå(65 ýùùƮá ÿùùǆ )334(  èƓùùõơǆǄǃ çíùùƑƓƶǃå þƓùùǈƹǕå ÿƓùùƶõƿ ƗƕƓùùƮå Ɨƕùùƪǈ ÿùùǆ ǏùùǄƵá Ǒùùǋā
) Ɨùùǒƛơƕǃå16.17% :55  ýùùƮá ÿùùǆ ƗùùǒƕƓƞǒå ƗùùǈǒƵ340(. ýǂùùƬǃå ÿǒùùƕǒ) 4 ( æùùƪǈƗƕƓùùƮã ǑùùƼ ƗùùǒǃƓƵ çïùùƕƙƤǆǃå ÿƓùùƶõǀǃå ôùùƶƕ ǑùùƼ 
èƓöƼƓơǆ ǑǄƬǆƓǀǃå )%55.56 ( ā ƓƵïí)40% ( ā) Ɨƿïǃå28 Ü(%ǑƼ Ɠǌƙǚǒƛǆƕ ƗǈïƓǀǆ æùǄơ èƓùöƼƓơǆ )%12.12óùǆơā ( ïǆíùƙ :
ÿǒƙǒïùùǀǃåā )12.4(% )ïāðùùǃå ïùùǒíā%10 (. ) ǑǄùùƬǆƓǀǃåā óùùǆơ ÿùùǆ ýùùǂ ǑùùƼ èāƓùùƪƙ íùùǀƼ ƗùùǒƕƓƞǒǙå èǚƵƓùùƽƙǃå Ɨƕùùƪǈ Ɠùùǆá23.1 Ü(%

æǄơā ƓƵïíā12.3) èƺǄƕƼ Ɨƿïǃå ǑƼ Ɠǆá .(%21.5 ðāƓƞƙƙ þǃā %7.69 .ïāðǃå ïǒí ǑƼ %  
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 üǀƪǁä4 . îƑƪƗǆäƕǐìǆƾǁä çƑƨĀƾǄǁä  ýƑǆƷǓä þƑƴôƽ ǏƺþǐƓîǄǂǁ æìƏƑƴǁä 

 þùƬǌǃå ïùƑƕ Ɨùõơǆā ǑǄùƬǆƓǀǃå ǑùƼ āùǆǒǌǃå Ɨùõơǆǂ èƓùõơǆǃå ôƶƕùǃ ƗùǆƤƓƙǆǃå ÿǒƕïùǆǃå ÿƓƶõƿ ôƶƕ ǑƼ ƗƕƓƮǗå Ɨƕƪǈ ÷Ɠƽƙïå öơāǃ
Ɨƿïǃå ǑƼ ôïùǆǃå ýƓǀƙǈǙ ĄƓƶǈǆ ƗǆïƓƮǃå ýðƶǃå èåßåïƞå ûǒƕõƙ ǑƵíƙƪǒā ôïǆǃå ýƓǀƙǈå óïƼ ÿǆ íǒðǒ Ɠǆǆ  Ǐùǃã Ɠùǈǋ Ǌùǒāǈƙǃå ïíùƞǒā

ǑùƼ ǑǄùƮǆǃå ïƓùƬƙǈǙå æùƪǈ ýùƛǆƙ æƪǈǃå ǉîǋ ÿá  þƓùǈƹǕå ÿƓùƶõƿÿǒƕïùǆǄǃ çíùƑƓƶǃåā ĄƓǒƑåāùƬƵ çïƓùƙƤǆǃåā ƗùƪåïíǄǃ ƗƶùưƓƤǃå  úùǄƙƤǆ ǑùƼ
 ƴǒǆƞ ýƛǆƙ Ǚā Ɨǒïāƪǃå èƓöƼƓơǆǃå ăïāƪǃå Ǒƕïƶǃå ïõǀǃå ǑƼ þƓǈƹǕå ÿƓƶõƿ.  

è- þƑƴôƽ ƕƓƑƬâ :þǐƓîǄǁä ìǆƳ ƕǐìǆƾǁä çƑƨĀƾǄǁƑƓ ïƳƑǄǁä 
ƗǈïƓǀǆ Ɨǒá ïƞƙ þǃ  ĂïƤá Ɨǌƞ ÿǆ Ɨǒƛơƕǃå èƓõơǆǃå ÿǒƕā Ɨǌƞ ÿǆ ÿǒƕïǆǃå Ăíǃ ðƵƓǆǃå ǑƼ èƓƪāǀǆǃå ßåí ïƓƬƙǈå ÿǒƕǃ üǃîā ƗǄǀ

 Ɨƕāơƪǆǃå þíǃå èƓǈǒƵ)12 ƗǈǒƵ ÿǆ (õǀƼ  ñāâï ðƵƓǆǃå Ǒƕïǆ ÿƓƶõƿ ǑƼ çƓƕïǆǃåþƓǈƹǕå. ÿƓǂā ) ýǂǈƬā āǈǒƪƓǒǃå2003 (ǚƮơ 
ƗƕƓƮå Ɨƕƪǈ çƓǆơ ƗöƼƓơǆ ǑƼ  èƺǄƕ)24.7(% ăíǄƕǃå ðƵƓǆǃå ǑƼ. Ɠǆá Ciamek ) þƓƵ2005 ( ƗƕƓƮå Ɨƕƪǈ ǏǄƵ ýƮơ íǀƼ ǑƼ
Ǆǒƕåíïåā ÿåïǒãèƺǄƕ ā)15(%.   Ɠǌƕ þƓƿ ƗǒǄƮǆ Ɨƪåïí ǑƼāAl-Taie   ā Abdulla (2011)  ûåïƶǃå ǑƼ ƗǒǈƓǆǒǄƪǃå Ɨǀõǈǆ ǑƼ

 ðƵƓǆǃåā þƓǈƹǕå ƗƕƓƮå Ɨƕƪǈ èƺǄƕ åðǒǃǙå Ɨǀǒïõƕ51.7 ā %54.6Ǒǃåāƙǃå ǏǄƵ %. 
é- ƕƓƑƬâ ÞäìƓ ( ƕƮǊƜǄǁä îǐƷĀ ƕƮǊƜǄǁä) þǐƓîǄǁä þƑƴôƽƕǐìǆƾǁä çƑƨĀƾǄǁä: 

 ýāíƞǃå)2 ïǒƹ ÿƓƶõǀǃå ǑƼ èƓƪāǀǆǃå ßåíǃ ƗǒƕƓƞǒǙå ƝƑƓƙǈǃå Ɨƕƪǈ ǑƼ çíƓǒð ïǌöǒ ( Ɨưǌƞǆǃå ÿƓƶõǀǃƓƕ ƗǈïƓǀǆ Ɨưǌƞǆǃå
)30.9ā %%13.9  èǄǆƬ Ơƪǆǃå èƓǒǄǆƵ ÿá ĄƓǆǄƵ Ü(Ǒǃåāƙǃå ǏǄƵ53  Ǐƛǈá Ɨưǌƞǆÿǒƕïǆǃå ÿƓƶõƿ ÿǆ  ûõƓǈǆ ǑƼ èƵðāƙ

 :ǑǃƓƙǃå āơǈǃå ǏǄƵ æǄơā Ɨƿïǃåā ïāðǃå ïǒíā ÿǒƙǒïǀǃå :èƓöƼƓơǆā20 ā15 ā15 ā3 ǃå ǏǄƵ ÜǑǃåāƙ þǃ ƗƕƓƮǗå Ɨƕƪǈ ÿá Ǚã
 ðāƓƞƙƙ16.98% )9  :ƗǒƕƓƞǒã èƓǈǒƵт ùǃ Ǒǆƙǈƙ3 (ÿǒƙǒïǀǃå ÿƓƶõƿ íơá ǑƼ ÿǒƙǈǒƵā ÜƗƿïǃå ƗöƼƓơǆ ǑƼ ÿƓƶõƿÜ  íāƞāǃ ïǒƬǒ Ɠǆǆ

Ɨưǌƞǆǃå ÿƓƶõǀǃå ǑƼ ôƓǌƞǘǃ Ɨǒíâǆ ƗǒƑåîƺǂ Ɨǒíƶǆ ïǒƹ āá (Ąǚƛǆ ăíƶǆǃå ôƓǌƞǙå ôïǆǂ ) ĂïƤá Ɨǒíƶǆ æƓƕƪá Ǐǃã. 
 üĀìƜǁä2.  Þäì îƑƪƗǆäçäîƗƜǄǁä ìǆƳ ƕǐìǆƾǁä çƑƨĀƾǄǁä Ǐƺ æîǐƸƬǁä ƕƮǊƜǄǁä îǐƷĀ ƕƮǊƜǄǁä þƑƴôƾǁä 

ϤϝжϝуϡЮϜ ϤϝзуЛЮϜ ϸϹК  ϸϹК ϤϝзуЛЮϜϣуϠϝϯтъϜ 
ϝЊшϜ ϣϡЃжϠϣ 

% 

еуϠϽгЮϜм ϣуϫϳϡЮϜ ϤϝГϳв 806 131 16.25 

ϣуϫϳϡЮϜ ϤϝГϳв 472 66 13.98 

еуϠϽгЮϜ дϝЛГЦ ев ϣϠнϳЃгЮϜ ϤϝзуЛЮϜ 334 63 18.8 

 еуϠϽгЮϜ дϝЛГЦ ев ϢϺн϶ϓгЮϜ аϹЮϜ ϤϝзуКϣЏлϯгЮϜ 237 33 13.9 

ϣЏлϯгЮϜ ϽуО еуϠϽгЮϜ дϝЛГЦ ев ϢϺн϶ϓгЮϜ аϹЮϜ ϤϝзуК 97 30 30.9 
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ê-ƕǐìǆƾǁä çƑƨĀƾǄǁä ÞäìƓ æîƓƗƢǄǁä þƑƴôƾǁä ƕƓƑƬâ: 

 ÿǒƕǒ ăƓǂ ƴƕïǆ æƓƪơChi-square ) þåíƤƙƪƓƕ (SAS 9.2,2002 Ɨùǒāǈƶǆ ûāïùƼ íāùƞā)p<0.01(  ƗƕƓùƮǙå ǑùƼ èƓùƪāǀǆǃå ßåíùƕ
Ɨǒíǈǀǃå ƗƽǄƙƤǆǃå èƓöƼƓơǆǃå ǑƼ ÿǒƕïǆǃå ÿƓƶõƿā Ɨǒƛơƕǃå èƓõơǆǃå ÿƓƶõƿ ÿǒƕ. )ýāíùƞǃå3 ÿǒƓùƕƙǃå ýùǒǄơƙ ƝƑƓùƙǈ ÿǒùƕǒ ( Analysis 

of Variance   ǑǆƙïƓùùƹāǄǃå ǑùùõƤǃå þåíƤƙùùƪƓƕ Ɨùùǒíǈǀǃå èƓùùƪāǀǆǃå ßåíùùǃlog linear Model ïùùǌöǒā  ƗùùǒǃƓƵ Ɨùùǒāǈƶǆ ûāïùùƼ íāùùƞā
)p<0.0001 ( ǏùùǄƵ ƗƕƓùùƮǙå ÿǒùùƕ ƓùùǆǒƼ ýùùƵƓƽƙǃåā èƓùùöƼƓơǆǃå Ăāƙùùƪǆ ǏùùǄƵ èƓùùƪāǀǆǃå ßåíùùƕ çïùùƕƙƤǆǃå ÿƓùùƶõǀǃå ƗƕƓùùƮƎƕ ûùùǄƶƙǒ ƓùùǆǒƼ

 .ƴƿåāǆǃåā èƓöƼƓơǆǃå Ăāƙƪǆ 
 üĀìƜǁäоçƑƨĀƾǄǁä Þäìǁ þǐƑƓƗǁä üǐǂƟƗ . ƕǐìǆƾǁä 

þǐƑƓƗǁä îìƬǄ ƕǐîƟǁä çƑƜîì Chi-Square Prob. 

 ÿƓƶõǀǃå ƗƕƓƮãINFECTION 1 35.62 0.0001> 

 èƓöƼƓơǆ LOCATION 10 93.78 0.0001> 

ƴƿåāǆ éāơƕ)- (ÿǒƕïǆ STATION 1 2.68 0.1018 

 ýƵƓƽƙǃå èƓöƼƓơǆ*ƗƕƓƮǗå INFEC*LOCATION 8 24.07 0.0022 

ýƵƓƽƙǃå  ƴƿåāǆ*ƗƕƓƮǗå INFEC*STATION 1 14.56 0.0001 

ýƵƓƽƙǃå  ƴƿåāǆ*èƓöƼƓơǆ LOCATION*STATION 6 65.00 0.0001> 

 Ǒǀƕƙǆǃå Likelihood Ratio 5 30.58 0.0001> 

 
ì- :ƕǐìǆƾǁä çƑƨĀƾǄǁä ÞäìƓ îĀǀíǁä ƕƓƑƬä 

 Ɨùùǒơƞïá Ɨƕùùƪǈ ïǒíùùǀƙ ïùùǌöá Odds ratio ǑǂǒƙùùƪƞāǄǃå ïåíùùơǈǙå Ɨùùǀǒïõƕ Logistic procedure  ) Ɨùùǒāǈƶǆ Ɨùùǒơƞïå3.785 (
ǏùùùǄƵ Ɨùùùǒíǈǀǃå èƓùùùƪāǀǆǃƓƕ éƓùùùǈǗå ƗƕƓùùùƮǗ  îã ïāǂîùùùǃåïāǂîùùùǃå ƗƕƓùùùƮã Ɨƕùùùƪǈ ðāƓùùùƞƙƙ þùùùǃ 3.17.%  ÿƓùùùǂāAl-Taie   āAbdulla 

(2011)  āScharma ) ÿǒïùùùùùƤàā1972 ïāǂîùùùùùǃå ÿùùùùùǆ ǏùùùùùǄƵá éƓùùùùùǈǗå íùùùùùǈƵ ƗùùùùùǒƕƓƞǒã ƗǒǄùùùùùƮǆ èǚƵƓùùùùùƽƙ Ɨƕùùùùùƪǈ ĄƓùùùùùưǒá ǚƞùùùùùƪ íùùùùùƿ (
èƺǄƕ47.1 ā %10.2ā Ü%%41.7 ā6.7 .æǒƙïƙǃå ǏǄƵ % 

ûƕùùùƪ Ɠùùùǆǆ ÿǒùùùƕƙ  ã ïƓùùùƬƙǈùùùƕ ƗƕƓùùùƮǙåßåí  çïǒƺùùùƮǃå èåïùùùƙƞǆǃå íùùùǈƵ èƓùùùƪāǀǆǃå  (ðƵƓùùùǆā þƓùùùǈƹá) Ɨǒïāùùùƪ ǑùùùƼ  āá ÿǒƕïùùùǆǃå  Ăíùùùǃ ßåāùùùƪ
 Ɨùùǒǆāǂơǃå èƓùùõơǆǃå ÷āùùǈƙǃå æùùƪơ ƗùùǈǒƓƕƙǆ èùùǈƓǂ ƗƕƓùùƮǗå æùùƪǈā çíùùƬ ÿá Ǚã ÜƠùùƪǆǃå ƓǌǄǆùùƬ Ǒùùƙǃå Ɨǒïāùùƪǃå èƓùùöƼƓơǆǃå úùùǄƙƤǆ ǑùùƼ

æùùƪơ ííùùƶƙǆǃå ǑùùƑǒƕǃåā ǑƤƓùùǈǆǃå èƓùùöƼƓơǆǃå ƗùùǒƼåïƺƞǃå ûõƓùùǈǆǃåāƗƼƓùùưã Ü úùùƛǂǆ ǊƕùùƬ)Ɨǒƕïƙǃå ā çïåíǗƓùùǆöǈ ǑùùƼ èƓùùƼǚƙƤǙå Ǐùùǃã  āá
ǑơïƪƗùǒƵƓǆƙƞǙå ƗùǒƵāƙǃå Ăāƙùƪǆ ǏùǃȒåā Ü(ƛơƓùƕǃå ÿùǆ ïùǒƛǂ ǉíùǂá Ɠùǆ åîùǋā Üÿā)Krauss   Üǉâǚùǆðā2003ÝBeverley  āWatson 
Ü1961  ÝBuxton Ü1991  ÝJohnstonÜ 1988(.  Ɠǆǂôïǆǃå ïƓƬƙǈå æƪǈ ƗǈïƓǀǆ ýǚƤ ÿǆ íƞā ǑƼ ðƵƓǆǃåā þƓǈƹǕå ǑƼ  ýǂ
 ÿǆ ā Ɨǒƛơƕǃå èƓõơǆǃåĂíǃ  Ɨǒāǈƶǆ ûāïƼ ÿǒƕïǆǃå)p<0.01(  ÿƓùƶõǀǃå ÿǒùƕā ÜƗùǌƞ ÿùǆ ƴƿåāǆǃåā èƓöƼƓơǆǃå ÿǒƕ ƗƕƓƮǗå Ɨƕƪǈ ǑƼ

ĂïùùƤá Ɨùùǌƞ ÿùùǆ Ɨùùǒƛơƕǃå Ɨùùǒǆāǂơǃåā ƗùùƮƓƤǃå. ǒ Ɠùùǆƕïā Ăðùùƶ ƗùùǒǃƓƵ Ɨùùǒāǈƶǆ ûāïùùƼ íāùùƞā)p<0.0001(  ÿƓùùƶõǀǃå ƗƕƓùùƮƎƕ ûùùǄƶƙǒ ƓùùǆǒƼ
 ƴùƿåāǆǃåā èƓùöƼƓơǆǃå Ăāƙùƪǆ ǏǄƵ ƗƕƓƮǙå ÿǒƕ ƓǆǒƼ ýƵƓƽƙǃåā èƓöƼƓơǆǃå Ăāƙƪǆ ǏǄƵ èƓƪāǀǆǃå ßåíƕ çïƕƙƤǆǃåǑùƼ èƓùƼǚƙƤǙå Ǐùǃã 

Ɨùǒƕïƙǃåā çïåíǗå þùöǈ úùƛǂǆ ǊƕùùƬ) Ǒơïùùƪ āáùùǂǆǒ ăîùǃå þƓùùǌǃå ïāíùǃå Ǐùùǃã ƝƑƓùƙǈǃå ïǒùƬƙ Ɠùùǆǂ .ƗùǒƵƓǆƙƞǙå ƗùùǒƵāƙǃå Ăāƙùƪǆ ǏùǃȒåā Ü( ÿá ÿ
.èƓùùƪāǀǆǃå ßåíùùƕ ÿƓùùƪǈǗå ƗƕƓùùƮǗ ïíùùƮǆǂ çïǒƺùùƮǃå èåïùùƙƞǆǃå ǊùùƕƶǄƙ íùùǀƼ  èùùǈƓǂ ǑùùƼ ǏùùǄƵá èùùǈƓǂ Ɨùùǒíǈǀǃå èƓùùƪāǀǆǃå ßåíùùƕ ƗƕƓùùƮǗå

 ÜðƵƓùùùǆǃå āá þƓùùùǈƹǕå íùùùǈƵ Ąßåāùùùƪ ÜƗùùùǒƛơƕǃå èƓùùùõơǆǃå ǑùùùƼ ƓùùùǌǈƵ ÿǒƕïùùùǆǃå ÿƓùùùƶõƿ îã ƗùùùǆƓƶǃå ƗƕƓùùùƮǗå Ɨƕùùùƪǈ õùùùƪāƙǆ ƸùùùǄƕƝùùùǆƤǃ  ßåí
èƓùùƪāǀǆǃågondii  Toxoplasma  çïǒƺùùƮǃå èåïùùƙƞǆǃå íùùǈƵƗùùƼƓǂ ƴùùƿåāǆǃå ǑùùƼ Ɨùùǒƛơƕǃå èƓùùõơǆǃå ǑùùƼā  ÿǒƕïùùǆǃå íùùǈƵā16.25)%( 

ā)98 .13)ā (%19.46%( .Ǒǃåāƙǃå ǏǄƵ  ƗƕƓƮã ôƓƽƤǈå ïƪƽǒ íƿāðƵƓǆǃåā þƓǈƹǕå  Ɨùǒƛơƕǃå èƓùõơǆǃå ǑƼ ÿāùǂ ÿƓùƶõǀǃå çƓùƕïǆ
ƗǀǄƺǆ ïƑƓöơ ǑƼ )Susan, 2007(Ü  āƗǒƑƓƿāǃå ƗǒơƮǃå èåßåïƞǙå ûǒƕõƙƕ æƕƪƕ Ɨǒƞǚƶǃåā  ā ăāùǒơǃå ÿùǆǕå èåßåïùƞã îƓùƤƙåùǂ ßåïƞƎ

ƪǆ āơèƓ  ƗǒǄƮǆ) ƗǒƑåāƬƵ èƓǈǒƵ ýǂƬƕ ĄƓǒāǈƪ25 Ɨùǒïǆƶǃå ƗƑƽǃå ÿǆ ðƵƓǆǃåā þǈƺǃå ñāâï ÿǆ %7-9 ) èåāǈùƪ Al-Taie and 



ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

56 

 

Abdulla, 2011( ā ÜƗǒïƕǃå èƓǈåāǒơǃåā õõǀǃå íƓƶƕȒå  ā ïƑƓùöơǃå ÿùƵ ƓùǋíƓƶƕȒåā õùõǀǃå ðåïùƕƕ úǚùƵǕå éāùǄƙ ƴǈǆ÷ïåðùǆǃåā ƗùƞǃƓƶǆǃåā Ü
Üýǆơǃå çïƙƼ ýǚƤā ƠǒǀǄƙǃå ýƕƿ Ɨǒāǒơǃå èåíƓƮǃƓƕ ƗǒƑåāíǃå Ɠǒíǒùƪǂāǂǃå èåíƓùưǆ ôùƶƕ þåíƤƙùƪåā þāùǒǃāïƕǆå ýùƛǆ  Ɨùǒāǒơǃå èåíƓùƮǃåā

(Mc Fadden et al., 2000; Angermann et al., 1992) Ü ǑǄùƪƓǈƙǃå ƠǒùǀǄƙǃå ǑùƼ òƓùƕǂ þåíƤƙùƪå ïùöơā èāùƕƛ íùƶƕ Ǚã
 èƓƪāǀǆǃå ßåí ÿǆ Ɠǌƙǆǚƪ.(..ƣǃã  

ϣЊыϷЮϜ : 
 Ɨǒơùƪǆǃå Ɨùƪåïíǃå ǉîùǋ ÿùǆ ƝƙǈƙƪǒƝùǆƤǃ Ɨƶùƪåā ƗƕƓùƮã íāùƞāgondii  Toxoplasma   èƓùǈåāǒơǃå Ăíùǃ ßåāùƪ ðƵƓùǆǃåā þƓùǈƹǕå íùǈƵ

 çíùƬ ÿá Ǚã ÜƠùƪǆǃå ƓǌǄǆùƬ Ǒùƙǃå Ɨǒïāùƪǃå èƓöƼƓơǆǃå úǄƙƤǆ ǑƼ Ɨǒǆāǂơǃå èƓõơǆǃå āá ÿǒƕïǆǃå íǈƵ ƗùǈǒƓƕƙǆ èùǈƓǂ ƗƕƓùƮǗå æùƪǈā
ǑƑǒƕǃåā ǑƤƓǈǆǃå ÷āǈƙǃå æƪơ. ƗǒƼåïƺƞǃå ûõƓǈǆǃåā èƓöƼƓơǆǃå æƪơƗƼƓưã Ü þöǈ ǑƼ èƓƼǚƙƤǙå Ǐǃã Ɨǒƕïƙǃå ā çïåíǗå úƛǂǆ ǊƕƬ) 

Ǒơïƪ āáƗǒƵƓǆƙƞǙå ƗǒƵāƙǃå Ăāƙƪǆ ǏǃȒåā Ü(. 

äçƑƟîƗƾǄǁ: 
1-  Ɨǒíǈǀǃå èƓƪāǀǆǃå ßåíǃ ƴƪåāǃå ïƓƬƙǈǗå ûõƓǈǆƕ þƓǆƙǋǗå ÿùǆ (ǑǄùƬǆƓǀǃåā ǉƓùǆơā Ɨùƿïǃå) ƗǒùƬǆƓǌǃå ûõƓùǈǆǃåā Ɨǒïāùƪǃå ƗùǒíƓƕǃƓǂ

 ÿǂƓùùǆǕå ÿùùǆ Ɨùùƕǒïƿ ÿāùùǂƙ éùùǒơƕ ƗùùǒāƵïǃå èƓùùǒǆơǆǄǃ ƗƼƓùùưǗƓƕ Ɨǒơïùùƪǃå Ɨùùǒƕïƙǃå æùùǈƓƞ Ǐùùǃã Ɨùùƽƛǂǆǃå Ɨùùǒƕïƙǃå þùùöǈ ÿǒǆƋùùƙ éùùǒơ
ƕ ƓǋíåíùùǆȒåā ÜƗùùǒǃƓƶǃå Ɨùùǒǈåāǒơǃå ƗùùƼƓƛǂǃå èåî ƗùùǒƑƓǒǆǒǂǃå ƗùùǒāíǕƓ āǆåíƤƙùùƪǗ ƗùùƽƽƤǆǃå èƓùùơƓǀǄǃå üùùǃîā ƗƕƓùùƮǆǃå èƓùùǈåāǒơǃå Ăíùùǃ Ɠǌ

.ĂïƤǙå çïāƓƞǆǃå ûõƓǈǆǃå Ǐǃã ôïǆǃå ýƓǀƙǈå ÿāí ƗǃāǄǒơǄǃ 
2- ƪǆ ßåïƞã āơèƓ  ƗǒǄƮǆ) ƗǒƑåāƬƵ èƓǈǒƵ ýǂƬƕ ĄƓǒāǈƪ25 Ɨǒïǆƶǃå ƗƑƽǃå ÿǆ ðƵƓǆǃåā þǈƺǃå ñāâï ÿǆ %7-9  ǑùƼ (èåāǈùƪ

 èƓöƼƓơǆǃåā ûõƓǈǆǃå ƗƼƓǂÿǒƕïǆǃå Ăíǃ āá Ɨǒƛơƕǃå èƓõơǆǃå ǑƼ ßåāƪ.  

:îǀøøƪ ƕøøǄǂǀ  çïåðāùùǃā ƗǒǄùùƮǆǃå ýùùǒǃƓơƙǃƓƕ ƓùùǌǆƓǒǀǃ ûùùƬǆíƕ Ɨùùǒǈåāǒơǃå ƗơùùƮǃå Ɨùùǒïǒíǆ ǑùùƼ ƗùùǆƓƶǃå èƓùùƮāơƽǃå ïùùƕƤǆǃ ïǂùùƬǃƓƕ ÿāƛơƓùùƕǃå þíùùǀƙǒ
ƗƼƓǂ éơƕǃå èƓǆðǄƙƪǆ ƓǌǈǒǆƋƙǃ ǑƵåïðǃå ëǚƮǙåā ƗƵåïðǃå. 

ЙϮϜϽгЮϜ: 

) þǒïǂǃåíƕƵ ÜíǃƓƤǃåнллнăïƬƕǃå æõǃå ƗǒǄǂ .Ɨǒƕõǃå èƓǒǄǒƽõǃå .(-  ƗƶǆƓƞéƶƕǃå- .Ɨǒïāƪǃå Ɨǒƕïƶǃå Ɨǒïāǌǆƞǃå 

ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā )2008(. ăïāƪǃå Ǒƕïƶǃå ïõǀǃå ǑƼ ƗǒƵåïðǃå èƓǈåāǒơǃå íåíƶƙ. ßƓƮơǗå þƪƿÜ  ßƓƮơǗå Ɨǒïǒíǆ
 ÜǑƵåïðǃå ÿāƓƶƙǃåā ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā ǑƼ.Ɨǒïāƪǃå Ɨǒƕïƶǃå  Ɨǒïāǌǆƞǃå 
 ûåðïǃå íƕƵ Üíåíǀǆǃå ā Ǒƞǈïõƿ ÿƪơǆ íǆơǆ ā íǃƓƤǃå þǒïǂǃå íƕƵ)нллн(èƓǒǄƽõǃå þǄƵ .м.  æõǃå ƗǒǄǂ Üéƶƕǃå ƗƶǆƓƞ èåïāƬǈǆ
.ăïõǒƕǃå .Ɨǒïāƪ Üóǆơ 

 ā þƶǈǆǃåíùùùƕƵ ÜÿǒùùùƪƓǒǃå ÿùùùƪơǆ íùùùǆơǆ Ǒùùùƞǈïõƿ ā íùùùǆơǆ ÿùùùƪơǆ)2009(.  íùùùǈƵ Ɨùùùǒíǈǀǃå Ɨùùùƪāǀǆǃå ïƓùùùƬƙǈå ǑùùùƼ çïƛâùùùǆǃå ýùùùǆåāƶǃå ôùùùƶƕ
Ɠǆơ ǑƙöƼƓơǆ ǑƼ çïǒƺƮǃå èåïƙƞǆǃåǉ ÜƓƵïíā ƗƼƓƞǃå èƓƑǒƕǄǃ Ɨǒƕïƶǃå ƗǄƞǆǃåÜ íƓƪǂá ÜƗǒïāƪ .2)2:(61-66. 

 ýǂǈƬ üǈåïƼā ÿǒƪƓǒ ÜāǈǒƪƓǒǃå)нлло( ƗùƶǆƓƞ ƗùǄƞǆ ÜƗǒǄǋǕå èƓǈåāǒơǃå ôƶƕ ǑƼ Ɨǒíǈǀǃå èƓƪāǀǆǃå ßåí ïƓƬƙǈåā íāƞā ÿƵ Ɨƪåïí .
éƶƕǃå. нр)с:(мун-мут. 

Al-Mufarrej, S.I.; M.F. Hussein; R.S. Aljumaah; and A.R. Gar ElNabi  (2011). Toxo plasmosis in 

Goats in Riyadh, Saudi Arabia. Journal of Animal and Veterinary Advances. 10(21): 2779-

2782. 

AL-Taie, L.H.; and S. H. Abdulla (2011). Serprevalence of toxoplasmosis in sheep and goat: Iraq. 

The Iraqi Journal of Veterinary Medicine. 35(1): 16-24. 



ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

57 

 

 Angermann, C.H.;  C.E. Stempfle; W. Hu; and K. Theisen (1992). Sulfadiazine therapy for 

toxoplasmosis in heart transplant recipients decreases cyclosporine concentration. Clin 

Investig. 1992 Sep, 70(9):752-4 

Babur, C.; A. INCI and Z. Karafer (1997). Detection on seropositivity of Toxoplasma gondii in 

sheep and goats in around of C¸ ankiri using SabinFeldman dye test. Turkiye Parazitoloji 

Dergisi., 21: 409ï412. 

Beverley, J. K. A.; and W. A. Watson (1961). Ovine abortion and Toxoplasmosis in Yorkshire. Vet. 

Rec,. 73:6-11. 

Borde, G.; G. Lowhar; and A.A. Adesiyun (2006). Toxoplasma gondii and Chlamydophila abortus 

in caprine abortions in Tobago: a sero-epidemiological study. J. Vet. Med. B. Infect Dis. Vet. 

Public Health. 2006 May; 53(4):188-93 

Buxton, D. (1991).Toxoplasmosis In: W. B. Martin and I. D. Aitken (Eds.) Diseases of Sheep. 2
nd

 

edition, Blackwell Scientific Publications, Oxford, pp. 49-58. 

Ciamek, G. (2005). Serological survey of antibodies to Toxoplasma. The Internet Journal of 

Veterinary Medicine. 2(1). 

Coutinho, S.G.; R. Lobo and G. Dutra (1982). Isolation of Toxoplasma from the soil during an 

outbeak of Toxoplasmosis in rural area in Brazil. J. Parasitol. 68(5): 866-868. 

Dyer, N.W. (2008). Diagnosis of ovine abortion ï getting the most out of your diagnostic 

laboratory. Sheep Research Report. 13-14. 

Dubey, J.P.; and J.L. Jones (2008). Toxoplasma gondii infection in humans and animals in the 

United States. Int. J. Parasitol. 38:1257ï1278. 

Dubey, J.P. (2002). Tachyzoite-induced life cycle of Toxoplasma gondii in cats. J. Parasitol. 

88:713ï717. 

Dubey,  J.P.; and C.P. Beattie (1988). Toxoplasmosis of animals and man. Boca Raton, Fla: CRC 

Press Inc., 1-220. 

Dubey, J.P. and C.A. Kirkbride (1989). Economic and public health considerations of congenital 

Toxoplasmosis In Lambs. J. Am. Vet. Med. Assoc., 195:1715-1716. 

El-Moukdad, A.R. (2002). Serological studies on prevalence of Toxoplasma gondii in Awassi sheep 

in Syria. Article in German, Berl Munch Tierarztl Wochenschr., 115:173-178.  

Hartley, W.; J. and S.C. Marshall (1957). Toxoplasmosis as a cause of ovine perinatal mortality .N, 

Z. Vet. J., 5:119-124. 

Johnston, W.S. (1988). An investigation into Toxoplasmosis as a cause of barrenness in ewes. Vet. 

Rec., 122:283-284. 

Kravetz, J.D.; and  D.G. Federmann (2002) . Cat-associated zoonoses. Arch Intern Med. 162:1945-

1952. 

Mc Fadden, D. C.; S. Tomavo; E.A. Berry; and J.C. Boothroyd (2000). Characterization of 

cytochrome b from Toxoplasma gondii and Qo domain mutations as a mechanism of 

atovaquone-resistance
;
 Molecular and Biochemical Parasitology. 

108 (1): 1-12 

Miller, M.A.; W.A. Miller; P.A. Conard, E.R. James, A.C. Melli, C.M. Leutenegger, S.M. NishiI; 

N. Kasai; and M. Gennari (2001). Antibody levels in goats fed Toxoplasma gondii Oocysts. J. 

Parasitology. 87(2):445-447. 

Morsy, T.A.; S.T. El-Dasouqi; and S.A. Michael (1979). Toxoplasma antibodies among slaughter 

sheep in Jordan. J. Egypt. soc. Prasitol. 9(1):37-141. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Spes%20CH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Angermann%20CE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stempfle%20HU%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wenke%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Theisen%20K%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Clin%20Investig.');
javascript:AL_get(this,%20'jour',%20'Clin%20Investig.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Borde%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lowhar%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Adesiyun%20AA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Vet%20Med%20B%20Infect%20Dis%20Vet%20Public%20Health.');
javascript:AL_get(this,%20'jour',%20'J%20Vet%20Med%20B%20Infect%20Dis%20Vet%20Public%20Health.');
file:///G:/pubmed
javascript:AL_get(this,%20'jour',%20'Berl%20Munch%20Tierarztl%20Wochenschr.');
http://www.sciencedirect.com/science/journal/01666851
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%234913%232000%23998919998%23193661%23FLA%23&_cdi=4913&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=5861137d7aa7c950e4fc2f4de7e836df


ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

58 

 

Munday, B.L. (1975). Prevalence of toxoplasmosis in Tasmanian meat animals, Aust. Vet. J. 315-

316. 

Nishi, S.M.; N. Kasai; and M. Gennari (2001). Antibody levels in goats fed Toxoplasma gondii 

Oocysts. The American Society of Parasitologists. 87(2):445-447. 

Ruis, A.; and J.K. Frenkel (1980). Toxoplasma gondii in Costa Rican cats. Am. J. Trop. Med. Hyg., 

29(6):1150. 

Ruiz, A.; Frenkel J.K. and L. Cedras (1973). Isolation of Toxoplasmosis from soil. J. Parasitol., 

59:204-206. 

SAS v. 7 program for Windows (1998). Software Version 7 (TS P1) Licensed to North Carolina 

State University. SAS Institute Inc., Cary, NC, USA. 

Scharma, S.P.; and O.P. Gautam (1972). Prevalence of anti-bodies in sheep and goats in the area of 

Hissar, India, Trop.Anim. J. Health. Prod. 4:245-248. 

Susan, S. (2007).  Biosecurity on Sheep and Goat Farms. 6 (2). 

Tenter, A.M.; A.R. Heckeroth and L.M. Weiss (2000). Toxoplasma gondii: from animals to 

humans. Int J Parasitol. 30:1217ï1258. 

Wallace, G.D. (1971). Experimental transmission of Toxoplasma gondii by filth-flies. Amer. J. 

Trop. Med. Hyg. 20:411-13. 

Wallace, G.D. (1972). Experimental transmission of Toxoplasma gondii by cockroaches. J. Infect. 

Dis., 126:545-47. 

Wallace, G.D.( 1973). The role of the cat in the natural history of Toxoplasma gondii. An. J. Trop. 

Med. Hyg., 22: 456-464. 

WHO (1969). Toxoplasmosis report of a WHO meeting of investigators .Geneva. No.431. 

 

http://www.jstor.org/action/showPublisher?publisherCode=asp


ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

59 

 

Serological Surveys of Toxoplasmosis in Small Ruminants in Syria 

Mohammad Roukbi*
(1)

  Abd AlNaser AL-Oumar
(1)

 Khaled Al-Najjar
(1)

 Zuhair Salam
(1) 

 

Hussien Al-Suleiman
(2)

 Maamoun Mouri
(2)

 and Shamel Jourie
(2)

 and Abdo Al-Yousef 

(1). Animal Wealth Research Administration, Agricultural Research Center in Hama, General Commission for 

Scientific Agricultural Research (GCSAR), Hama, Syria.  

(2). Animal Health Directorate, Ministry of Agriculture and Agrarian Reform, Damascus, Syria. 

(*Corresponding author: Dr. Mohammad Al Roukbi. E-Mail: roukbi2008@yahoo.com). 

 

Received: 09/07/ 2015     Accepted: 10/08/ 2015 
 

Abstract:  

Serological surveys of Toxoplasma gondii were made in ten provinces (governorates) and regions in 

Syria (Hama, Deir-Al -zoor, Homs, Palmyra, Al- Quamishli, Al-Raqqa, Aleppo, Daraa, Kounaitra, 

Damascus countryside, and Sweidaa), during a period started from 1
st
 November to 31

th
 December 

2009, in order to elucidate the prevalence and distribution of toxoplasmosis in different parts of 

Syria. In total 806 blood samples were taken (748 in the second half of pregnancy and from aborted 

females after 21 days, and 58 from males) representing 12.22% of the total number of small 

ruminants surveyed, belonging to 26 small private ruminant breeds and 13 research stations, 8 for 

Awassi sheep and 5 form Damascus and Gabali goats, and subjected to serological analysis for IgG 

antibodies using Hemagglutination test HAT with a commercially available kit (Toxo-HAT, 

Fumouze laboratories, Lavalloise-Perret, France). The averages of seroprevalence of Toxoplasma 

gondii in all provinces, research stations and in flocks of breeders were, 14.9%, 13.98% and 

19.46%, respectively. The results showed high seroprevelence specially in Palmyra (33.3 %), and 

Al - Quamishli (28.3%). High sero-positive reactions were registered in some research stations for 

sheep like Kasser al-Halabat in Palmyra (33.3%) and in both Jidrin and Wadi-Alazib; in Hama 

(14.9% and 10.4%, respectively). In herds of breeders high rates of positive results were recorded in 

Al -Quamishli and Raqqa (23.1% and 21.5% respectively). But some research stations for goats, 

Karahta (Damascus countryside), and Kodaneh (Kounaitra) stations were free from Toxoplasmosis. 

It was concluded from the serological investigation that the wide distribution of Toxoplasmosis is in 

the desert and marginal areas of Syrian and expands towards the north-east with significant 

differences (p< 0.01) in infection rate between research station and flocks of breeders in different 

locations (governorates). 

Key words: Toxoplasmosis, Seroprevalence, Hemagglutination test HAT, Syria.  
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                                                            ƕǐǄƑǆǁä ĂîĀƨǁä ðĀǄƑƜǁä îĀǀí Ǐƺ ǍƬƢǁä ƕǐǆƓǁ ƕǐƜǐƨǆ ƕƨäîì 

*ðƑƓîìîìƑǆ)1( åǊǂƨ þƑǄǐǂƨĀ)2( 

)1ǒïāƪ ÜæƓƺǃå ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜæƓƺǃå ǑƼ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǃå ðǂïǆ ÜƗơõƬ éāơƕ Ɨõơǆ .(  .Ɨ 
)2 .Ɨǒïāƪ ÜûƬǆí ƗƶǆƓƞ ÜƗƵåïðǃå ƗǒǄǂ ÜǑǈåāǒơǃå êƓƙǈǗå þƪƿ .( 

 .(æƓƺǃå ǑƼ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǃå ðǂïǆ ÜƗơõƬ éāơƕ Ɨõơǆ .ñƓƕïí ïíƓǈ .þ :ƗǄƪåïǆǄǃ*) 

 :аыϧЂъϜ ϵтϼϝϦлр/лт/2015    :ЬнϡЧЮϜ ϵтϼϝϦлс/мн/2015 

 

òĉƢǂǄǁä 
 èƓùõơǆǃå Ăíùơã Ǒùǋā ÜæƓùƺǃå Ɨùǀõǈǆ ÜǉƓùǆơ ƗùöƼƓơǆ ǑƼ Üăïāƪǃå ñāǆƓƞǃå ÿǒƪơƙǃ ƗơõƬ éāơƕ Ɨõơǆ ǑƼ Ɨƪåïíǃå ǉîǋ èǒïƞá

 þƓùùƵ ÜƗǒïāùùƪƕ ƗùùǒƵåïðǃå ƗùùǒǆǄƶǃå éāùùơƕǄǃ ƗùùǆƓƶǃå ƗùùƑǒǌǃå ǑùùƼ ÜƗùùǒǈåāǒơǃå çāïùùƛǃå éāùùơƕ çïåíǗ ƗùùƶƕƓƙǃå2011 Ɨùùƪåïíǃå ǉîùùǋ ǑùùƼ èǄǆƶƙùùƪå .
 ǏǄƵ10  ïǆƶƕ Ǒǋā ƗǒǆƓǈ ñāǆƓƞ ïāǂî7  Ɨùǒāǈǆǃå æǒƕƓǈǕå ïõƿ ñƓǒǀǃ ĄƓǒïǌƬ ǏƮƤǃå ÿǆ ƴõƓǀǆ èîƤáā èƓǈåāǒơǃå èǈðā .ïǌƬá
 çíùùǆǃ10  çíƓƽƙùùƪǚǃ ÜƗùùǒāǈǆǃå æùùǒƕƓǈǕå Ɨùùƶǆǃ ǑùùƼ úƓùùõǈǃå ïāùùǌöā ƓùùǋðǒƓǆƙā Ɨùùǒāǈǆǃå èƓǒǄùùƪǈǆǄǃ ăāùùǄƤǃå þƓùùƪǀǈǙå íùùƵāǆ íùùǒíơƙǃ ÜïǌùùƬá

 Ǒƪǈƞǃå øāǄƕǃå íƵāǆ íǒíơƙ ǑƼ Ɠǌǈǆ ÜƗùǒāǈǆǃå æùǒƕƓǈǕå ïùõƿ ǑùƼ ĄƓǒƞǒïíùƙ ĄƓƵƓƪƙå ƝƑƓƙǈǃå èïǌöá .ƗǒǆƓǈǃå ăïāƪǃå ñāǆƓƞǃå ïāǂî ǑƼ
 ïǆƶǃƓùƕ èƓùǈåāǒơǃå þíùǀƙ ƴùǆ ÜëāưāǃƓƕ Ǒǃāƙïǒƪ ƓǒǚƤ þǃƓƶǆ èáíƕā ÜƸǒíǒǃ ƓǒǚƤ ïāõƙā íƓǒíðåā ïùõǀǃ þƓùƶǃå õùƪāƙǆǃå ÿƓùǂā æùǒƕƓǈǕå

 Ɨǒāǈǆǃå2.8 ± 172.7  ïùǆƵ íùǈƵ ïƙǆāïǂǒƓùǆ10  ÜïǌùƬá āƗùǒāǈǆǃå æùǒƕƓǈǕå ïùõƿ ÷Ɠùƪƙå ǑùƼ ïùǒƕǂ Ǒƕùƪǈ ïùǒƺƙ ýĊƞùƪ 0.05) <P .(
ïǆƵ Ǐǃå èƓǈåāǒơǃå èǄƮā Ɠǆ íǈƵā 16 ā Ɨùǒāǈǆǃå æùǒƕƓǈǕå Ɨùƶǆǃ ǑƼ úƓõǈǃå ïāǌö öơāǃ ÜĄåïǌƬ ïùõǀǃ þƓùƶǃå õùƪāƙǆǃå ÿƓùǂ æùǒƕƓǈǕå

 Ɨùùùǒāǈǆǃå6.1 250± ïƙǆāïǂǒƓùùùǆ . õƓùùùƕƙïå ƗùùùƿǚƵ ĄƓùùùưǒá ƝƑƓùùùƙǈǃå èïùùùǌöáā0.01) <P āƙǆ ÿǒùùùƕ Ü( ÿðāā Ɨùùùǒāǈǆǃå æùùùǒƕƓǈǕå ïùùùõƿ õùùùƪ
 èƓùùùǈåāǒơǃåèùùùƺǄƕ )0.983 =r Ü() èùùùƺǄƕ èƓùùùǈåāǒơǃå ïùùùǆƵā Ɨùùùǒāǈǆǃå æùùùǒƕƓǈǕå ïùùùõƿ õùùùƪāƙǆ ÿǒùùùƕā=0.978 r  ǉîùùùǋ ÿùùùǆ Ɲƙǈƙùùùƪǈ Ü .(
Ɨùƪåïíǃå  Ǒǃåāùơ ïùǆƶƕ Ǒùùƪǈƞǃå øāùǄƕǃå ƗùùǄơïǆ ýùƮƙ ƗùǒǆƓǈǃå ăïāùùƪǃå ñāǆƓùƞǃå ïāùùǂî ÿá16  ƸùùǄƕ ÿðā õùƪāƙǆƕ ÜĄåïǌùùƬ14.1 ± 316 
 .Ƹǂ 

ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä.Ǒƪǈƞǃå øāǄƕǃå ÜúƓõǈǃå ÿāǂƙ ÜƗǒƞǒƪǈǃå Ɨǒǈƕǃå ÜǏƮƤǃå Üăïāƪǃå ñāǆƓƞǃå : 
 

: ƕǄìƾǄǁä 
  Ĉǒ ǑùùƼ ïùùƬƓƕǆ ýǂùùƬƕ ïƛâùǒ Ǌùùǈāǂ ýāùùƞƶǄǃ ƗƕùƪǈǃƓƕ ƗǒǄùùƪƓǈƙǃå ƗùùǒơƓǈǃå ÿùǆ ĄƗùùǒǆǋá ýùùǆåāƶǃå ïùùƛǂá ÿùǆ Ąåíùùơåā Ǒùùƪǈƞǃå øāùǄƕǃå íùùǈƵ ïùùǆƶǃå íùƶ

 ǑùùƼ ýùùǆơǃå çïùùƙƼ ýāùùõ ÿá éùùǒơā .ƗùùǒƞƓƙǈǗå ƓùùǌƙƓǒơ çïùùƙƼ ýāùùõ ǑùùƼā ÜƠǒùùǀǄƙǃåā Ɨùùǒƕïƙǃå Ɲǆåïùùƕ ǑùùƼ èƓùùǈåāǒơǃå ǉîùùǋ ýƓùùƤíã íùùƵāǆ íùùǒíơƙ
 ƓùùǌƙǄǒƛǆ ÿùùǆ ýāùùõá ñāǆƓùùƞǃå āùùơǈ ƸùùǄƕƙ íùùǒǃåāǆǃå ÿåðāá ÿá Ǚã ÜïƓùùǀƕǕå ǑùùƼ35-40  ïƓùùǀƕá Ɨǃǚùùƪ ýāùùƞƶǃ ĄƓùùƕǒïǀƙ ÿðāùùǃå ñùùƽǈ ăá ÜƸùùǂ
 çíǙāùùùǃå Ɨùùùƛǒíơ ÿǒƓƙùùƬǒǃāǌǃåDavid, 1998) Ɨƕùùùƪǈ ÷Ɠùùùƽƙïå æƕùùùƪƕ ƗƵƓùùưïǃå çïùùùƙƼ ýǚùùùƤ ƗƵïùùƪƕ āùùùǆǈƙ ñāǆƓùùùƞǃå ýāùùƞƵ ÿá Ɠùùùǆǂ Ü(

 .ñāǆƓƞǃå æǒǄơ ǑƼ ƗǒƑåîƺǃå èƓǈāǂǆǃå 

 íƞā íƿāand Mourad (1994)  Metry çíƑåð Ɨǒîƺƙ Ăîƺƙ Ǒƙǃå ÿåïǒƛǃå ÿáā ƗǒîƺƙǃƓƕ ïƛƋƙƙ ăïƮǆǃå ñāǆƓƞǃå ýāƞƵ ƗƕāƮƤ ÿá
 ýƑƓùƪǃå êƓùƙǈǗ Ɨùǆðǚǃå ƗùƿƓõǃå ǏùǄƵ ýùƮơƙ Ǚ Ąåíùƞ ƗùưƽƤǈǆ Ɨǒîƺƙ Ăîƺƙ Ǒƙǃå ÿåïǒƛǃå Ɠǆǈǒƕ ÜǑƪǈƞ ýāǆƤ ƗǃƓơ ǑƼā Ɨǈǆƪǆ ƠƕƮƙ

 ā .Ɨõùƪāƙǆ Ɨǒǆùƪƞ ƗùǃƓơ ǑƼ Ǐǀƕƙ ÿá æƞǒ ǊǈƓƼ üǃîǃ Üăāǈǆǃå ïåíùǀǆƕ ýùǀƛá Ɠùǌǈá ôïùƙƽǒ ÿåïùǒƛǄǃ ƗùöƼƓơǃå èƓùƞƓǒƙơǙå æƓùƪơǃ100 
 ïåíǀǆƕ ÿåïǒƛǄǃ ƗöƼƓơǃå èƓƞƓǒƙơǙå íåðƙƼ ƠǒǀǄƙǃå þƪāǆ ǑƼ Ɠǆá .éƓǈǗå ÿðā õƪāƙǆ ÿƵ çíƓǒð Ƹǂ1-1.5 ) ƓƬǈ ýíƓƶǆ Ƹǂ2-3  Ƹǂ

.þāǒǃå ǑƼ (ðǂïǆ úǄƵ 
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 íƞā íƿ āMajed (1996)  ïǆƶƕ Ǒƪǈƞǃå øāǄƕǃå ƗǄơïǆ Ǐǃã ýƮƙ Ǒƿåïƶǃå ñāǆƓƞǃå ïāǂî ÿá12  íǈƵ Ɠǌǈðā õƪāƙǆ ÿāǂǒā ÜĄåïǌƬ
 ïǆƶǃå åîǋ247.5  ÜǑùƪǈƞǃå Ɲùưǈǃå Ǐùǃã ïùǆƶǃå åîùǋ íùǈƵ ƓǌǃāùƮā þíùƵ æƕùƪƕ çíùǒƞ ïùǒƹ ăāǈǆǃå ýƑƓƪǃå ƗǒƵāǈ ÿāǂƙ Ɠǆ ĄƓƕǃƓƹā ÜƸǂ

íùùƿ ƗùùƼîƿ þùùƞơƕ úùùƮƙǒā Üþåāùùǀǃå ǑƑƓùùǆ ăāùùǈǆǃå ýƑƓùùƪǃå ÿāùùǂǒ îã ǉï1.91 þùùƪ3 Ɨùùǒơǃå úƓùùõǈǃå Ɨƕùùƪǈā Ü45  úƓùùõǈǃå Ɨùùǒāǒơ Ɨƕùùƪǈā Ü%
22.8  ïùùǆƵ Ǐùùǃã ýùùƮƙ ƓǆíùùǈƵ ëƓùùƞǈƕ Ǒùùƶǒƕõǃå ƠǒùùǀǄƙǃå èƓùùǒǄǆƵ ǑùùƼ Ǒùùƿåïƶǃå ñāǆƓùùƞǃå ïāùùǂî þåíƤƙùùƪå ÿùùǂǆǒ Ǌùùǈá ÿĊǒùùƕ íùùƿā .%2.5 

 ýǂǃ ïāƛ óƮƤǒā ÜƗǈƪ50  .Ǐƛǈá 
) þǒǄƶǃå íƕƵ ïƓƬá íƿā1991ǆǃå ñāǆƓùƞǃå ïāùǂî þåíƤƙƪå ÿǂǆǒ Ǌǈá Ü( Üÿǒƙǈùƪ ïùǆƵ ÿùǆ ĄåïƓùƕƙƵå ýùƪƓǈƙǃåā ƠǒùǀǄƙǃå èƓùǒǄǆƵ ǑùƼ ăïùƮ

 ïāùǂî ƗƕāùƮƤ ǑùƼ çïùǒƛǂǃå ýǂƓùƬǆǃå Ǐùǃã éƓùơƕǕå þùöƶǆ èïƓùƬáā .çíùǒƞ ƗùǒƓƵï úāïùö ǑùƼ Ǐùƕïƙ ƓǆíùǈƵ ĄǚǒùǄƿ ïùǂƕá ÿāùǂǒ ÿá ÿǂǆǒā
ùùƙǃƓǂ ñāǆƓùùƞǃåƋ çïùùƙƼ ýāùùõā ÜƗǒùùƪǈƞǃå Ɨùùƕƹïǃå úƶùùưā ÜǑùùƪǈƞǃå Ɲùùưǈǃå ā Ǒùùƪǈƞǃå øāùùǄƕǃå Ǐùùǃã ýāùùƮāǃå ǑùùƼ ïƤƗǒùùƪǈƞǃå ƗƕƓƞƙùùƪǙå Ü

 íǒǆƞƙǄǃ Ɨƽǒƶưǃå ăāǈǆǃå ýƑƓƪǃå ƗǒǄƕƓƿāAbdou and Aboul-Ela, 1988 ).( 
 ýƑƓùùƪǃå íāíïùùǆā Ɨǒùùƪǈƞǃå Ɨùùƕƹïǃåā úƓùùõǈǃå Ɨùùǂïơ ǏùùǄƵā ăāùùǈǆǃå ýƑƓùùƪǃå þùùƞơ ǏùùǄƵ ĄƓǒƕǄùùƪ ĄåïǒƛƋùùƙ ßåîùùƺǃå ǑùùƼ ÿǒƙāïùùƕǃå ôƓùùƽƤǈå ïùùǌöá

ùùƶƕ ăāùùǈǆǃå ýƑƓùùƪǃå êƓùùƙǈã Ɨǒïåïǆƙùùƪå ÿùùǆ þƹïùùǃå ǏùùǄƵā .ăāùùǈǆǃå þöǈùùƕ ûùùǄƶƙƙ ƗùùǈǒƓƕƙǆ êîƓùùǆǈ ïùùǌöǒ ăāùùǈǆǃå ýƑƓùùƪǃå ÿƎùùƼ Ǒùùƪǈƞǃå øāùùǄƕǃå í
 çíƑƓƪǃå ƗǒƓƵïǃåā Ɨǒîƺƙǃå úāïöā êƓƙǈǗåManik et al., 1989).( 

 ÿùƵ ƗùƺǃƓƕǃå èƓùǈåāǒơǃå ǑùƼ Ɨǃāâùƪǆ íùƶƙ ǑùǌƼ ÜĂïùƤǕå Ɨùǒǒíƛǃå èƓùǈåāǒơǃå ǑùƼ Ɠùǌƙïǒöǈǃ ƗǌƕƓùƬǆ ñāǆƓùƞǃå ǏùƮƤǃ Ɨǒƞǒùƪǈǃå Ɨǒǈƕǃå ÿã
 ÿǆ ĄƓǒơǒïƬƙ ǏƮƤǃå úǃƋƙƙā .(Ƹǒíǒǃ ƓǒǚƤ) ƗùǒǃǚƤǃå ƓǒǚƤǃå ÿǆ ÿāïǒƙƪāƙƪƙǃå ÿāǆïǋ êƓƙǈȒåā Ɨǒāǈǆǃå èƓǒǄƪǈǆǃå ÿǆ úƓõǈǃå ÿǒāǂƙ

æùǒƕƓǈǕå ÿǆïùùǒƕǂ ííùƵ  ƗùùǒƵāá ÿǆùùưƙǒ õùƕåï Ɲǒùùƪǈā Ƹǒíùǒǃ ƓùùǒǚƤ ÿùùǆ ǑùƪǒƑï ýǂùùƬƕ ñāǆƓùƞǃå ǑùùƼ úǃƋùƙǒ Ǒùùǈǒƕ Ɲǒùùƪǈ ƓùǌǄǄƤƙǒ ÜƗùùǒāǈǆǃå
 ƗùùǒāǄƤ èƓùùǀƕõ çíùùƵā ăíùùƵƓƿ ßƓùùƬƹ ÿùùǆ ƸǃƓùùƕǃå ÿåāùùǒơǃå íùùǈƵ ăāùùǈǆ æāùùƕǈá ýùùǂ úĊǃƋùùƙǒā ÜǊùùǒǈǒƞǙāǂ úƓùùǒǃáā æƓùùƮƵáā Ɨùùǒāǆíā ƗùùǒāƓƽǆǃ

ǃå ÿùùǆ ÿǒƵāùùǈ ðùùǒǒǆƙ ÿùùǂǆǒ ƗùùǒāǄƤǃå èƓùùǀƕõǃå ÿǆùùưā ÜƗùùƶǆǃā Ɨùùǒāǈǆǃå èƓǒǄùùƪǈǆǃåā Ǒǃāƙïǒùùƪ ƓùùǒǚƤ ÜƓùùǒǚƤ)2001 ,.et al Javed.( 
 ăïǒïùƪǃå èùơƙ íƓùǌǆǃå) ǑƹƓǆíùǃå ïāơǆǃå ÿǒƕā Ɠǌǈǒƕā ÜƗǌƞ ÿǆ Ǒǃāƙïǒƪ ƓǒǚƤā Ƹǒíǒǃ ƓǒǚƤ ÿǒƕ Ɨǒƽǒöāǃå Ɨƿǚƶǃå ððƶƙƙ øāǄƕǃå íǈƵā
 ÿǒāùǂƙ ǉƓùƞƙƓƕ Ɨùǒāǈǆǃå èƓǒǄùƪǈǆǃå ƓùǒǚƤ þƓùƪǀǈå ƗùǒǄǆƵ õǒùƬǈƙ ǏùǄƵ Ǒƽǒöāùǃå ÿāƓùƶƙǃå åîùǋ ñǂƶǈǒā ÜĂïƤá Ɨǌƞ ÿǆ (Ɨǒíƺǃå ƗǒǆƓƤǈǃåā

ƿ ÷Ɠùƪƙåā ÜúƓùõǈǃå) Ɠùǌƙƶǆǃ ëāùưāā Ɨùǒāǈǆǃå æùǒƕƓǈǕå ïùõ1979; Amann and Schanbacher, 1983  et al., Courot .(
.ïƤǓ Ǒǈåāǒơ ÷āǈ ÿǆ ƗƽǄƙƤǆǃå ƓǌǄơåïǆ ïƕƵ ƓǋðǒƓǆƙā úƓõǈǄǃ Ɨǈāǂǆǃå Ɨǒāǈǆǃå èƓǒǄƪǈǆǃå þƓƪǀǈå ßíƕ íƵāǆ çíƓƵ úǄƙƤǒā 

  ïƓƬá íǀƼand Honcock (1980) Ashdown å Ɨǒāǈǆǃå èƓǈåāǒơǃå ÿáïǆƶƕ Ɨǒāǈǆǃå æǒƕƓǈǕå ǑƼ ïǌöƙ ƗǒǃāǕ6  ÿåïùǒƛ ǑùƼ ïǌƬá
 ïǆƶƕā ÜïƓǀƕǕå3  ÿǚǆơǃå ǑƼ ïǌƬá)1981 Vyas, and Sharma̪(  ïǆƶƕā6 ) ðƵƓùǆǃå ïāǂî ǑƼ ïǌƬáSalhab, 2004 and 

 Al -Daker ïùùǆƶƕ ýùùùƮơǒ Ɨùùùǒāǈǆǃå æùùùǒƕƓǈǕå Ɨùùùƶǆǃ ǑùùƼ úƓùùùõǈǃå ïāùùùǌö íùùùƵāǆ ÿƋùùùƕ ƓƼƓùùưáā Ü(8ā Ü4ā Ü8  ÷åāùùùǈǕå üùùùǄƙ ǑùùùƼ ïǌùùùƬá
 çïùƙƼ ýǚùƤ ƓùǋíƓƶƕáā ǏùƮƤǃå þùƞơ ǏùǄƵ áïùõƙ Ǒùƙǃå èåïùǒƺƙǃå ÿāíĊƶǒ ÿǒƛơƓƕǃå ÿǆ ïǒƛǂǃå ÿá ÿǆ þƹïǃå ǏǄƵā .Ǒǃåāƙǃå ǏǄƵ ÜƗǒǈåāǒơǃå
 ĄåíƓùǆƙƵå ïùƛǂǕå èƓƽùƮǃå Ǒùǋ Ɨùǒāǈǆǃå ƗùƼîǀǃå ǑùƼ āá Ü ƣƕïùƕǃå ǑùƼ āá ÜƗùǒāǈǆǃå æùǒƕƓǈǕå Ɨùƶǆǃ ǑƼ úƓõǈǃå ïāǌö ßíƕ ā ñāǆƓƞǃå āǆǈ 

) Ǒƪǈƞǃå øāǄƕǃå íƵāǆ íǒíơƙǃ,1967; Lee et al., 1976; Watson, 1981 Court ǏùǄƵ íƓùǆƙƵǙå Ɨùƞïí ǑùƼ ÿǒƓƕƙ üƓǈǋ ÿǂǃ Ü(
 ýƛǆüǄƙ .èƓƽƮǃå 

Ɨǒāǈǆǃå èƓǒǄƪǈǆǃå þƓƪǀǈå íƵāǆā ƓǌǒǄƵ áïõƙ Ǒƙǃå èåïǒƺƙǃåā Ǒƪǈƞǃå øāǄƕǃå íƵāǆǃ ûǒƿíǃå íǒíơƙǃå ǑƼ Ɨǒƞǒƪǈǃå Ɨƪåïíǃå ƗǒǆǋǕ Ąåïöǈā Ü
ǆā:Ǐǃã Ɨƪåïíǃå ǉîǋ úíǌƙ ăïāƪǃå ñāǆƓƞǄǃ ƗǒǆƓǈǃå ïāǂîǃå ǑƼ Ɨǒāǈǆǃå æǒƕƓǈǕå Ɨƶǆǃ ǑƼ úƓõǈǃå ïāǌöā ÜƓǋðǒƓǆƙ ýơåï 

 -1 áïùùõƙ Ǒùùƙǃå èåïùùǒƺƙǃåā Ɨùùǒāǈǆǃå æùùǒƕƓǈǕå Ɨùùƶǆǃ ǑùùƼ úƓùùõǈǃå ïāùùǌöā ƓùùǋðǒƓǆƙā Ɨùùǒāǈǆǃå èƓǒǄùùƪǈǆǄǃ ăāùùǄƤǃå þƓùùƪǀǈǙå ßíùùƕ íùùƵāǆ íùùǒíơƙ
 ǑƼ ÿåāǒơǃå þíǀƙ ƴǆ ƓǌǒǄƵ.ïǆƶǃå 

2 -  ǑùùƼ ƓùùǌǃƓƤíã íùùƵāǆ ǑǃƓùùƙǃƓƕā ăïāùùƪǃå ñāǆƓùùƞǄǃ ƗùùǒǆƓǈǃå ïāǂîùùǃå ǑùùƼ Ǒùùƪǈƞǃå øāùùǄƕǃå íùùƵāǆ íùùǒíơƙ ǑùùƼ èåïùùǒƺƙǃå ǉîùùǋ ÿùùǆ çíƓƽƙùƪǙå
.ƠǒǀǄƙǃå ā Ɨǒƕïƙǃå èƓǒǄǆƵ 

3 - .Ɠǆǌǈǒƕ õƓƕƙïǙå ƗƿǚƵā Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ ǏǄƵ ïǆƶǃå ïǒƛƋƙ Ɨƪåïí 
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ǈƾƏäîô Ā èƟƓǁä ìäĀǄ : 
èîƽǈ  ǉîǋƗơõùƬ éāùơƕ Ɨõơǆ ǑƼ ƗƪåïíǃåÜ ǉƓùǆơ ƗùöƼƓơǆ ǑùƼÜ æƓùƺǃå ƗùǀõǈǆÜ  çāïùƛǃå éāùơƕ çïåíǗ ƗùƶƕƓƙǃå èƓùõơǆǃå Ăíùơã Ǒùǋā

ƗùùǒƵåïðǃå ƗùùǒǆǄƶǃå éāùùơƕǄǃ ƗùùǆƓƶǃå ƗùùƑǒǌǃå ǑùùƼ Ɨùùǒǈåāǒơǃå þƓùùƵ ÜƗǒïāùùƪ ǑùùƼ Ü2011 éāùùơƕ çïåíã ïƕƓùùƤǆ ǑùùƼ Ɨǒƞǒùùƪǈǃå Ɨùùƪåïíǃå èùùǒïƞáā Ü
 .Ɨǒǈåāǒơǃå çāïƛǃå ôïƺǃå åîǌǃ þíƤƙƪå10  ïùǆƶƕ Ǒùǋā Ɨùõơǆǃå ǑƼ çïƼāƙǆǃå ñāǆƓƞǃå íǒǃåāǆ ÿǆ ïāǂî7  ǉïíùƿ ÿðā õùƪāƙǆƕā ÜïǌùƬá

3.7 ³ 120  ÜƸǂ çíǆǃā10  .ïāǌƬ 
:çƑǆäĀǐƟǁä ƕǐíƸƗ 

ÜóƓƤ ÿƓǂǆ ǑƼ ƓǌǃðƵ íƶƕ èƓǈåāǒơǃå Ɨǒîƺƙ þƙ  ñùǒïí èǙƓùƕā ÜƠǆǀǃå ÿƕƙ ÿǆ Ɨǈāǂǆ ƗǒƑƓƪǆā ƗǒơƓƕƮ ÿǒƙƶƼí ǏǄƵ ǊǀǒǄƵ Ɠǌǃ þíƿā
 ƴǆ Ơǆǀǃå) õǒǄƤ) ýāíùƞǃå ûùƼā ƓùǋïǆƵā Ɠùǌǈðā ƴǆ æƪƓǈƙǒ Ɠǆƕ ÜƗǒƽǄƶǃå ƓǌƙƓƞƓǒƙơå ûƼā ǉðǂïǆ úǚƵá Ǐǃã ĄƗƼƓưã Ü(ÿƓƕǄƞǃå1 Ɠùǆǂ Ü(

 ßƓùǆǄǃ ƗƕùƪǈǃƓƕ Ɠùǆá ÜèƓùǈåāǒơǄǃ Ɨùǒƞāǃāǒðǒƽǃå ƗùƞƓơǃå æùƪơ ƴùǒõǀǃå èƓùƑƼ ƗùƼƓǂǃ ƗùơƓƙǆ ÿāùǂƙǃ úǃƓùƶǆǃå ǑƼ ƗǒơǄǆ ïƓƞơá ƴưāƙ èǈƓǂ
 æïƓƬǆ ǑƼ ïơā þƑåí ýǂƬƕ ĄåïƼāƙǆ ÿƓǂƼ.çïǒöơǃå 

 üĀìƜǁä1.ƕƟôƪ èĀƟƓ ƕôƟǄ Ǐƺ ƲƓƗǄǁä ƕǐíƸƗǁä ýƑõǆ åƨƟ ƕƓîƜƗǁä çƑǆäĀǐƟǁ ƕǐƏäíƸǁä çƑƜƑǐƗƟǗä . 
îǊƪ/îǄƴǁä ƶǀ/ ƕƺƑƜ æìƑǄ ÷/ýĀƮǊǄ þǐƗĀîƓ ÷/Ƒƪǆ üìƑƴǄ 

3-6 1.5 - 2 250 1315 

6-12 3 - 3.5 363 2050 

12-18 5 - 5.5 463 2915 

:çƑƜǁƑƴǄǁäĀ çƑǆǐƬƟƗǁä 
 ƗƼƓǂ èǒõƵá.Ɠǌǈǒơ ǑƼ Ɨǒíïƽǃå èƓƞǃƓƶǆǃåā Ɨõơǆǃå ƗõƤ ǑƼ çíǆƙƶǆǃå èƓǈǒƮơƙǃå Ɨǒïǆƶǃå èƓƑƽǃå æƪơā èƓǈåāǒơǃå 
:çƑǆäĀǐƟǁä þäïĀà 

 Ǒơǃå ÿðāǃå ñƓǒƿ èƓǒǄǆƵ èǒïƞáÿåāùǒơ ýùǂǃ   çíùǆǃā ïǌùƬǃå ǑùƼ ÿǒƙïùǆ ýíùƶǆƕ10 íùǈƵ ÜïāǌùƬ  þǒíùǀƙ ýùƕƿ ĄƓơƓƕùƮ ƗƶùƪƓƙǃå ƗƵƓùƪǃå
 Ǐƙơ ÿðǒ ÿåðǒǆ ôïƺǃå åîǌǃ þíƤƙƪåā ÜƗǀǒǄƶǃå1  ǉïíƿ ƋõƤƕā ÿõ³  0.5 Ƹǂ. 

:ƕǐƜǐƨǆǁä ƕƨäîìǁä 
 ĄƓǒïǌƬ çíơåā çïǆ ýíƶǆƕ Ăïƪǒǃåā Ǐǈǆǒǃå ÿǒƕ Ɠǆ æāƓǈƙǃƓƕ Ɨƕïƞƙǃå èƓǈåāǒơ ǏƮƤ ÿǆ Ɨǒƞǒƪǈ èƓǈǒƵ èîƤáûƼā :ƗǒǃƓƙǃå èåāõƤǃå 

1  ø:çƑǆǐƴǁä íƢà 
 Ǐùǀƕǒǃā ƗùǒƕƓǌƙǃå èƓƕƓùƮã āá èƓùƽǒǄƙ éāíùơ ÿùǆ ĄƓùƶǈǆ üùǃîā ĄƓǒïǌùƬ ýùƿǕå ǏùǄƵ ÿǒǈåāǒơǃ ÿǒƙǒƮƤǃå Ăíơã ÿǆ Ɨǒƞǒƪǈ èƓƵðƤ èîƤá
 þåíƤƙùùƪƓƕ Ǒƶùùưāǆ ïǒíùùƤƙ ƗùùǒǄǆƵā ÿåāùùǒơǄǃ çíùùǒƞ èùùǒƕƛƙ ƗùùǒǄǆƵ ßåïùùƞã íùùƶƕ üùùǃîā ÜǑùùƶǒƕõǃå ƴùùưāǄǃ ÿāùùǂǒ Ɠùùǆ æïùùƿá ƗǒùùƮƤǃå Ɲǒùùƪǈ

ƓǂāíùùǒǄǃåƑ%ðùùǒǂïƙ ÿǒ2 (Lidocaine 2%). îùùƤáè  þùùƛ ÜÿƽùùƮǃå ßƓùùƬƺǃ úùùǒöǈƙǃå ƗùùǒǄǆƵ ßåïùùƞã íùùƶƕ óƓùùƤ ýðùùƕǆ þåíƤƙùùƪƓƕ ƗùùƵðƤǃå
 ýāùùõƕ çïǒƺùùƮ ûùùƬ ƗùùǒǄǆƵ1-2 ùùǒƼ þùùƪǊ  ïƞĈá Ɨùùǈǒƶǃå îùùƤá íùùƶƕ .ïùùƬƓƕǆ ýǂùùƬƕ ƗǒùùƮƤǃå Ɲǒùùƪǈ Ǐùùǃã ýāùùƮāǄǃèùùǒ  ëïùùƞǄǃ ƗùùõƓǒƤ ƗùùǒǄǆƵ
 èāǂ èƓǂ õāǒƤ þåíƤƙƪƓƕ.(Cat cot)   

 2 :çǐƓƙƗǁä  ø 
 ) èƕƛǆ ǑƼ èƶưāā çîāƤƋǆǃå èƓǈǒƶǃå èǄǀǈ(Bouin HollandeÜ ǉïǒươƙ þƙ ăîǃåā ÿǒǆāǒ çíǆǃ ïƕƤǆǃå ǑƼ íåāǆǃå ÿǆ ǒǃƓƙǃåƗ: 

1-  ôǆơïǆǃå )4        (ø   2-  Ɨǃíƙƶǆǃå ñƓơǈǃå èƓƙǒƪå)2-5           (ø3-  % ýāǆïāƼ40 )10 (ýǆ 
4- ) ýƤǃå ôǆơ1.5 ýǆ     (5- ) ïõǀǆ ßƓǆ100(ýǆ 
3   ø: þǐƺäîƓǁƑƓ þǐǄƮƗǁä  

 ÿǆùư üùǃîā ÿǒƼåïùƕǃå ǑùƼ Ɠǌǈǒǆùưƙǃ Ąåíǒǌǆƙ ßƓǆǃå ÿǆ ƓǌƮǒǄƤƙǃ ýǒǃƓơǆǃå ÿǆ ƗƵāǆƞǆƕ èïïǆā ïõǀǆǃå ßƓǆǃƓƕ èƓǈǒƶǃå èǄƪƹ ƗùǒƵāá
 ýïāƕ(Porrel) :ǑǄǒ Ɠǆǂ 

1- % (ýāǈƓƙǒã) ǑǄǒƙǒã ýāơǂ þƓǆơ70   15 Ɨǀǒƿí 
2- % (ýāǈƓƙǒã) ǑǄǒƙǒã ýāơǂ þƓǆơ90   15 Ɨǀǒƿí 
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3- þƓǆơ % (ýāǈƓƙǒã) ǑǄǒƙǒã ýāơǂ95   15 Ɨǀǒƿí 
4- ûǄõǆ ýāơǂ þƓǆơ     30 Ɨǀǒƿí 
5- Ǌƙíǆ Ɠǌǈǆ ýǂ ÿǒāǃāƙ ÿǒǆƓǆơ             5  ûƑƓƿí 
6-  Ɨƕùƪǈƕ ÿǒƼåïùƕǃåā ÿǒāùǃāƙǃå ÿǆ Ɲǒðǆ ÿǆ þƓǆơ10/1 V1)  ƴùǆ ÿǒāùǃāƙǃå ÿùǆV9  çíùǆǃ (ÿǒƼåïùƕǃå ÿùǆ1.45 ) ƗƵƓùƪ105  .(Ɨùǀǒƿí

 ǑùƼ èƶùưā þùƛÿïùùƼ  ïåïơ Ɨùƞïí Ǌùƙ55 þ² Ǐùƙơ56 þ² ƓǋíùùƶƕāǑùùǀǈǃå ÿǒƼåïùƕǃå ÿùǆ ßƓùƵā Ǐùùǃã èƓùǈǒƶǃå èùǄǀǈÜ  çïåïùùơ Ɨùƞïíƕ èùǂïƙā55 
 Ǐƙơ56 þ².çíơåā ƗǄǒǄǃ 

4  ø:þǐƺäîƓǁä åǁäĀƽ åƬ 
 ƗùùƮƓƤ æùùǃåāƿ ǑùùƼ èùǄƤíáā ÜǑǃƓùùƙǃå þāùùǒǃå ëƓƕùùƮ ǑùùƼ èƓùùǈǒƶǃå èîùƤá(Blocks) ÿǆùùư ƗùùǈǒƵ ýùùǂ èƶùùưā éùùǒơ ÿǒƼåïùƕǃå ƴǆùùƬ ÿùùǆ Ü

 ăāƙơǒ óƓƤ æǃƓƿÿǒƼåïƕǃå ăîǃåā  ïƓùǂāǃ ÿƓƕùưƿ Ɨõùƪåāƕ þĊǆùƮ(Barres de Leukart) ǉƓùƞƙƓƕ Ɠùǌǌǒƞāƙ çƓùƵåïǆ ƴùǆ Üá æƓùõƿá íùơ
 ƣǒïƓƙā ÿåāǒơǃå þƿï ƓǌǒǄƵ æƙǂ ƗƮƓƤ Ɨƿïā Ǌǃ ƗǄƕƓǀǆǃå Ɨǌƞǃå ǑƼ ƴưāā ÜæǃƓǀǃå ÜƗùǈǒƶǃå îƤáùǂïƙāè ǃ æùǃƓǀǃƓƕƙ þíùƵ çƓùƵåïǆ ƴùǆ íïùƕ

ǊǄƤåí ƗǒƑåāǋ èƓƵƓǀƼ ýǂƬƙ. 
5  ø îǐƮƟƗ:ƕǐƜǐƨǆǁä ƲôƑƾǄǁä 

  ƗǂƓǆƪƕ ƴõƓǀǆǃå ÿǆ ƗõïƬá ïǒươƙ èƓǒǄǆƵ èǒïƞáµm 3-5  þāƙāïǂǒǆǃå ƗõƪåāƕMicrotome  ƗǂïƬ ÿǆLeica  .ƗǒǈƓǆǃǕå 
 Ɠùùǌƙïåïơ Ɨùùǒïǌƞǆ ÿǒƤùƪƙ ƗơǒƽùùƮ ǏùùǄƵ ƠƑåïùùƬǃå èƶùưā40 þº Ƽ Ǒùùǈǒƙǚƞǃå ßƓùùǆǃå ÿùùǆ õƓùǀǈ ƴùùưƕ èƕǂùùƪ þùùƛ ÜƓùǌƙïåïơ æùùƪƙǂƙǃ ā Ɠùùǌƿ

 ƗƼƓùùùưƎƕ Ǒùùùǈǒƙǚƞǃå ßƓùùùǆǃå ïùùùươǒ)1 Ǐùùùǃã Ǒùùùǀǈǃå ÿǒùùùƙǚƞǃå ÿùùùǆ ø100  íùùùǒïƕƙǃå þùùùƛ ÿƓùùùǒǄƺǃå Ǐùùùƙơ ÿƤùùùƪǆǃå ïùùùõǀǆǃå ßƓùùùǆǃå ÿùùùǆ ýùùùǆ
(ƠǒùùƬïƙǃåāÜ Ɨùùǒïǌƞǆǃå ƗơǒïùùƬǃå Ơõùùƪ Ǐùùǃã Ɨùùǀǒƿï ƗùùƬǒï ñáï Ɨõùùƪåāƕ ƴõƓùùǀǆǃå èùùǄǀǈāÜ ƗùùƮƓƤ ïùùƕã çíƵƓùùƪǆƕāèííùùǆ .  ýǂùùƬƕ ƴõƓùùǀǆǃå
íǒƞÜ Ɠùǌƙơƙ ÿǆ èƓƵƓǀƽǃå èǄǒðáāÜ  íùƿā ýùǒðáā ÜƗơǒƽùƮǃå ǏùǄƵ Ąåíùǒƞ ƴõƓùǀǆǃå ûùƮǄƙ Ǐùƙơ ÿǒƼåïùƕǃå ííùǆƙ ǏùǄƵ çïåïùơǃå Ɨùƞïí èíƵƓùƪ

ôƑƓƽǃå Ǒǈǒƙǚƞǃå ßƓǆǃåÜ  ǑƼ ƴõƓǀǆǃå èǂïƙāÿïƼ  Ǌƙïåïơ45 þº .ÿǒāǄƙǃå ƗǒǄǆƶƕ þƓǒǀǄǃ Ąåíǒǌǆƙ Ąåíǒƞ ûƮƙǄƙā úƞƙǃ 
6  ø:ƲôƑƾǄǁä þǐĀǂƗ 

 ÿāùǄǆ þíƤƙùƪåTriChrome de Masson Variante de Goldner ƽùƮā Ɠùǆ æùƪơ ǉƓ(1967) Martoja and Martoja 
ùùùùƕ Ăāùùùùǈǃå ïƓùùùùǌöã ÿùùùùǆ ƓùùùùǈǈĊǂǆǒ éùùùùǒơƕƓǃǄ ÿāǕåùùùùƕ Ɨǒǆùùùùƪǚƕāƙǒƪǃå èƓùùùùǒāƙơǆǃåā íāùùùùƪǃƓ ÿāǄùùùùǃåùùùùƕ èåðïùùùùƽǆǃåā ăíïāǃƓ ÿāǄǕå úƓùùùùǒǃǕåā ïùùùùǆơ

ƕ ƗǒǈǒƞǙāǂǃåǃƓ ÿāǄǕå .ïưƤ:ƗǒǃƓƙǃå ýơåïǆǃå ûƼā ÿǒāǄƙǃå ƗǒǄǆƵ èîƽǈā 
1-  ƗǒǄǆƵã ÿǆ ÿǒƼåïƕǃå Ɨǃåð:ƴõƓǀǆǃå :ƗǒǃƓƙǃå èƓǆƓǆơǃå ǑƼ ƠƑåïƬǃå ïǒïǆƙƕ èîĊƽǈ 
- íơåā ýǂ çíǆ ÿǒāǃāƙ ÿǒǆƓǆơ 3 .ûƑƓƿí 

- % ûǄõǆ ýāơǂ þƓǆơ100  çíǆǃ3 .ûƑƓƿí 

- % ýāơǂ þƓǆơ95  çíǆǃ3 .ûƑƓƿí 

-% Ɨƕƪǈƕ ýāǆïāƽǃåā ýāơǂǃå þƓǆơ10/1 )1  Ǐǃã ýāǆïāƼ9 % ýāơǂ95 çíǆǃā (3 .ûƑƓƿí 

2- ƵĈáǒ ƓǒǚƤǃå Ǐǃã ßƓǆǃå í þåíƤƙƪƓƕ íơåā ýǂ çíǆ ïõǀǆǃå ßƓǆǃå ÿǆ ÿǒǆƓǆơ3 .ûƑƓƿí 
3- :ƗǒǃƓƙǃå èƓǈāǄǆǃå ǏǄƵ ƴõƓǀǆǃå èïïǆ 

 -A       ÿǒǄǒƪǂāƙƓǆǒǌǃå ÿāǄǆHematoxyline de Groat  çíǆǃ3 :ÿǒǃāǄơǆ ÿǆ ÿĊāǄǆǃå åîǋ ïĊươ íƿā ÜûƑƓƿí 
       ) þƿï ýāǄơǆ1:ÿǆ ÿĊāǂǆ ( 
          á- ôǆơ ) úƛǂǆǃå èǒïƕǂǃå0.8 æ   (ýǆ - ) íǒíơǃå æƬ1(ø     ê- ) ïõǀǆ ßƓǆ50 .(ýǆ 
       ) þƿï ýāǄơǆ2:ÿǆ ÿĊāǂǆ ( 
 á- )  ÿǒǄƪǂāƙƓǆǒǋ0.5 æ       (ø-  % ýāơǂ95 )50  (ýǆ  
Á .ǑƑƓǌǈǃå ýāǄơǆǃå ƠƬïǒǃ ƗƵƓƪ çíǆǃ Ɠǂïƙā ĄƓƶǆ ÿǙāǄơǆǃå êðǆ þƛ Üçíơ ǏǄƵ ýāǄơǆ ýǂ Ċýơ 
Á  çíǆǃ ïõǀǆǃå ßƓǆǃƓƕ ƴõƓǀǆǃå èǄƪƹ3 .ûƑƓƿí 
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B  -  āƪǈāƕ ýāǄơǆFuchsine acide de Poneau  çíǆǃā5 ûƑƓƿí :ǑǃƓƙǃƓǂ ǉïǒươƙ þƙā 
á- ) ÿǒƪǂāƽǃå ôǆơ0.1øæ      (- ) āƪǈāƕ0.2øê       (- ) ïõǀǆ ßƓǆ300 ýǆ( 

      í- )  ýƤǃå ôǆơ0.6 (ýǆ 
Á èƪõƹ %ðǒǂïƙ ýƤǃå ôǆơ ǑƼ ƴõƓǀǆǃå1. 

C  -  ǑǃƓǀƙïƕ ÿāǄǆ ǑƼ ƴõƓǀǆǃå èïïǆĲ  ê(G-Orange)  çíǆǃ5 ûƑƓƿí :ǑƙǓå ýǂƬǃƓƕ ÿāǄǆǃå ïươā   
        á-    ǑǃƓǀƙïƕĲ ê   )2æ       (ø- ) ïõǀǆ ßƓǆ100 ýǆ ê     (- ) üǒíǒƕǃāǆ āƽƪāƼ ôǆơ4ø( 
Á èƪõƹ % ýƤǃå ôǆơ ßƓǆƕ ƴõƓǀǆǃå1. 

D   - ǈāǃè  çíǆǃ ßǑưǆǃå ïưƤǕå ÿāǄǆǃƓƕ ƴõƓǀǆǃå5 .ûƑƓƿí 
 ýùùùùùùùùùơƕ ÿāùùùùùùùùùǄǆǃå åîùùùùùùùùùǋ ïùùùùùùùùùươ íùùùùùùùùùƿā0.1  ǑùùùùùùùùùƼ ƴùùùùùùùùùǆǚǃå ïùùùùùùùùùưƤǕå ÿùùùùùùùùùǆ ø100  ýāùùùùùùùùùǄơǆǄǃ úǒùùùùùùùùùưá þùùùùùùùùùƛ ïùùùùùùùùùõǀǆ ßƓùùùùùùùùùǆ ýùùùùùùùùùǆ 

2 .ýƤǃå ôǆơ ÿǆ ýǆ 
Á èƪõƹ % ýƤǃå ôǆơ ßƓǆƕ ƴõƓǀǆǃå1. 
-  ÿǆ þƓǆơƕ ƴõƓǀǆǃå èïïǆýāơǂǃå  çíǆǃ5 .ûƑƓƿí 
- ǃã ƴõƓǀǆǃå èǄǀǈǏ  çíǆǃ ÿǒāǃāƙǃå ÿǆ þƓǆơ5 .ûƑƓƿí 

-  åíǈǂ þƪǄƕ ÿǆ çïõƿ èƶưāBalsam Canada  ïƙƓùƪ èƶùưāā ƴõƓǀǆǃå ǏǄƵç  èƓùƵƓǀƼ ïāùǌö þíùƵ çƓùƵåïǆ ƴùǆ
 ïǌƞǆǃå èơƙ èƪïíā Ɠǋíƶƕ úƞƙǃ ƴõƓǀǆǃå èǂïƙā.ǑƑāưǃå 

ƮƤǃå ǑƼ úƓõǈǃ çíǃāǆǃå æǒƕƓǈǕå ïƓõƿá  èƪǒƿǒ ĄƓǒǈāïǂǒǆ Ɨƞïíǆ ƗǒǈǒƵ Ɨǒïǌƞǆ ñƓǒƿ ƗƪíƵ Ɨõƪåāƕ ƗMicromiter Eye P).( 
7  ø:ǏƏƑƬƟǕä üǐǂƟƗǁä 

 ǑƑƓƮơǗå ƝǆƓǈïƕǃå èƓǈƓǒƕǃå ýǒǄơƙ ǑƼ þíƤƙƪå SPSS v.11.5  þƓƶǃ2002. 
:ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 

1 -  :çƑǆäĀǐƟǁä þäïĀà îĀôƗ 
 ýāíùùƞǃå) Ɨùùƪåïíǃå ƝƑƓùùƙǈ ïǒùùƬƙ2 ăāùùǈƶǆ ûïùùƼ íāùùƞā Ǐùùǃã (0.05) <P ÿƓùùǂ îã ÜƗùùƕïƞƙǃå èƓùùǈåāǒơ ÿåðāǕ ƗǒïǌùùƬǃå èƓõùùƪāƙǆǃå ÿǒùùƕ (

 Ɨùùǒåíƕ ǑùùƼ èƓùùǈåāǒơǃå ÿåðāá õùùƪāƙǆ ïùùǆƵ íùùǈƵ Ɨùùƪåïíǃå7 )  ïǌùùƬá6.8 ± 139.8 ) ƠƕùùƮƙǃ èƓõùùƪāƙǆǃå üùùǄƙ èíåðā Ü(Ƹùùǂ13.8 ± 
312.7 (Ƹǂ  .Ɨùƪåïíǃå ÿùǆ ïùǒƤǕå ïǌƬǃå ǑƼ āƠùưƙǒ  Ǐùǃã ïǌùƬ ÿùǆ èƓùǈåāǒơǃå ǉîùǌǃ Ǒùơǃå ÿðāùǃå āùǆǈ ǑùƼ ïāùõƙ  ýāíùƞǃå ñùƽǈ ÿùǆ

 ĄƓùùǒāǈƶǆā ĄƓơùùưåā Ɨùùǒǈðāǃå çíƓùùǒðǃå ýíùùƶǆ ÿƓùùǂ íùùƿā ÜïùùƤà0.05) <P ( ïǌùùƬ ýùùǂ  ïùùǆƵ Ǐùùǃã èƓùùǈåāǒơǃå èǄùùƮā Ǐùùƙơ ĄƓùùƕǒïǀƙ16  ÜĄåïǌùùƬ
õƪāƙǆ ƸǄƕ éǒơ )ïǆƶǃå åîǋ íǈƵ Ɠǌǈðā14.1 ± 316  .(Ƹǂ 

ǃ úùǒƽõǃå ôƓùƽƤǈǙƓƕ áíùùƕ Ɨùƕïƞƙǃå èƓùùǈåāǒơ ÿðāùǃ ăïǌùƬǃå õùùƪāƙǆǃå ÿá Ǌùƪƽǈ ýāíùùƞǃå ÿùǆ öùơǚǒāǒ ƠƕùùƮ13.8 ± 312.7  íùùǈƵ Ƹùǂ
ïǆƵ17  ǉîǋ ǑƼ ÿðāǃå ǑƼ ôƓƽƤǈǙå åîǋ ÿāǂǒ íƿā ÜĄåïǌƬ ýƿá ÿƓǂā .èƓǈåāǒơǃå üǄƙǃ ǑǄƪƓǈƙǃå õƓƬǈǃå Ɨǒåíƕ æƕƪƕ ïǆƶǃå ÿǆ çïƙƽǃå

ƪāƙǆ ïāõƙǃ ăāǈƶǆ ûïƼõ ) èƓǈåāǒơǃå ÿðāLSD= 13.23( ) èƓǈåāǒơǃå ÿðāǃ þƓƶǃå õƪāƙǆǃå ƸǄƕā Ü10.3 ± 232.4 ýǚƤ Ü( Ƹǂ 
çïùùƙƼ  .Ɨùùƪåïíǃå) ýāíùùƞǃå Ǐùùǃã ÷āƞïǃƓùùƕā2 ƸùùǄƕ éùùǒơ ÜƗƶǒïùùƪ çïǒƙāùùƕ íåíðå íùùƿ èƓùùǈåāǒơǃå ÿðā ǑùùƼ ïùùǒƺƙǃå ýíùùƶǆ ÿá Ơùùưƙǒ (%183.8 

 ïùùǆƵ èƓùùǈåāǒơǃå èùùƺǄƕ ƓǆíùùǈƵ12  ïùùǆƵ íùùǈƵ ƠƕùùƮáā ÜĄåïǌùùƬ16  ĄåïǌùùƬ254 úùùǒƽõǃå ôƓùùƽƤǈǙƓƕ Ǒƕùùƪǈǃå ïùùǒƺƙǃå ýíùùƶǆ áíùùƕ þùùƛ Ü%
 ƠƕƮǒǃ251 .Ɨƪåïíǃå ÿǆ ïǒƤǕå ïǌƬǃå ǑƼ % 

2 :ƕǐĀǆǄǁä åǐƓƑǆǓä îôƽ ø 
ïǌöƙ ǈå) Ɨƪåïíǃå ƝƑƓƙ ýāíƞǃ3 íāƞā Ü( ïāùǂî ǏùƮƤ ǑùƼ èƓùǈåāǒơǃå ïùǆƵ þíǀƙ ƴǆ Ɨǒāǈǆǃå æǒƕƓǈǕå ïƓõƿá ǑƼ çíƓǒðā öāơǄǆ ïāõƙ

) Ɨƪåïíǃå çïƙƼ ýåāõ ăïāƪǃå ñāǆƓƞǃå17- 7  .ĄåïǌƬ ( æùǒƕƓǈǕå ïƓõƿá õƪāƙǆ ÿƓǂ íǀƼ Ɨùǒāǈǆǃå±1.8 95  ïùǆƵ íùǈƵ ïƙǆāïǂǒƓùǆ7 
 ƸùùùǄƕǒǃ ïǆƶǃƓùùùƕ èƓùùùǈåāǒơǃå þíùùùǀƙ ƴùùùǆ Ǒƞǒïíùùùƙ ýǂùùùƬƕ íåíðåā ÜïǌùùùƬá1.4 ± 177 ùùùƙǆ āïǂǒƓùùùǆï  ïùùùǆƵ íùùùǈƵ12 ā ÜĄåïǌùùùƬ4 ± 217.3 

ƙǆāïǂǒƓǆï  ïùǆƵ ǑùƼ14  ƠƕùƮáā ÜĄåïǌùƬ6.1 ± 250 ƙǆāïǂǒƓùǆï ïùǆƵ íùǈƵ17  Ɨùǒāǈǆǃå æùǒƕƓǈǕå ïùõǀǃ þƓùƶǃå õùƪāƙǆǃå ƸùǄƕ ā .ĄåïǌùƬ
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2.8 ³ 172.7 ƙǆāïǂǒƓǆï  .Ɨƪåïíǃå çïƙƼ ýǚƤ öơāǃā ăāǈƶǆ ûïƼ0.05) <P Ü(æùǒƕƓǈǕå ïƓùõƿǕ ƗǒïǌƬǃå èƓõƪāƙǆǃå ÿǒƕ  Ɨùǒāǈǆǃå
ïǆƶǃƓƕ èƓǈåāǒơǃå þíǀƙ ƴǆ. 

 ïùùǆƶǃå ÿùùǆ èƓùùǈåāǒơǃå èùùǄǀƙǈå ƓǆíùùǈƵ èïùùǌö Ɨùùǒāǈǆǃå æùùǒƕƓǈǕå ïùùõƿ ǑùùƼ ÷Ɠùùƪƙåā çíƓùùǒð ïùùƕǂá ÿá ƝƑƓùùƙǈǃå èơùùưāá Ɠùùǆǂ13  Ǐùùǃã ĄåïǌùùƬ
 ïǆƶǃå14  ÿƓǂ éǒơ ÜĄåïǌƬ ïǆƵ íǈƵ Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ ǑƼ Ǒƕƪǈǃå ïǒƺƙǃå ýíƶǆ13   ĄåïǌƬ%183.3  ýāǕå ïǌùƬǃå ƴùǆ ƗùǈïƓǀǆ

 ïǆƵ íǈƵ) Ɨƪåïíǃå ÿǆ7  Ǒƕùƪǈǃå ïùǒƺƙǃå ýíùƶǆ ƠƕùƮáā Ü(ïǌùƬá228.3 ïùǆƵ íùǈƵ %14  Ɠǋïíùƿ çíƓùǒðƕā ÜĄåïǌùƬ44.5 ƴùǆ ƗùǈïƓǀǆ %
ïǆƵ íǈƵ) ûƕƓƪǃå ïǌƬǃå13 ƿ ǑƼ çíƓǒðǃå ǉîǋ èǈƓǂ éǒơ Ü(ĄåïǌƬ íùƶƕā ÜƗùƪåïíǃå çïùƙƼ ýåāùõ ƗǒïǌùƬ çíƓùǒð ǏùǄƵá Ɨùǒāǈǆǃå æǒƕƓǈǕå ïõ

 ăāùǈƶǆ ýǂƬƕ íåíðƙā íāƶƙǃ ÜÿǒǒǃƓƙǃå ÿǒïǌƬǃå ýǚƤ Ɨǒāǈǆǃå æǒƕƓǈǕå ïƓõƿá èƓõƪāƙǆ ǑƼ çíƓǒð íāƞā þíƵ öơāǃ üǃî0.05) <PÛ( 
 ïǆƵ ǑƼ17   ƸǄƕ ïǒƺƙ ýíƶǆƕ ÜĄåïǌƬ33ïǆƵ íǈƵ) ûƕƓƪǃå ïǌƬǃå ƴǆ ƗǈïƓǀǆ %16 .(ĄåïǌƬ 

) ǑƕƓùƞǒȒåā ǑǃƓùƵ õƓùƕƙïå íāùƞā Ɨùƪåïíǃå ƝƑƓùƙǈ èïǌöá Ɠǆǂ0.01 <P èƓùǈåāǒơǃå ïùǆƵ ÿùǆ ćǚùǂā Ɨùǒāǈǆǃå æùǒƕƓǈǕå ïùõƿ õùƪāƙǆ ÿǒùƕ Ü(
 èƺǄƕ Ɠǌǈðāā0.983 =r  Ü= 0.978 rǃåāƙǃå ǏǄƵ ÜǑ. 
 üĀìƜǁä2 ) çƑôƨĀƗǄ Ǐƺ îǐƸƗǁä .X²SE ƕƨäîìǁä æîƗƺ üǘƢ ĂîĀƨǁä ðĀǄƑƜǂǁ ƕǐǄƑǆǁä îĀǀíǁä Ǐƺ ǏƓƨǆǁä ƑǉîǐƸƗĀ (ƶǀ) ýƨƜǁä þïĀ (

)17- 7 .(ăäîǊƪ 
ϽлЇЮϝϠ/ϽгЛЮϜ НЪ/ϼнЪϻЮϜ дϾм БЂнϧв % сϡЃзЮϜ ϽуПϧЮϜ 

7 6.8 ± 139.8
 a
 100.0 

8 8.0 ± 147.7 
a
 107.0 

9 8.8 ± 178.3 
b
 133.7 

10 9.1 ± 208.0 
c
 160.3 

11 8.6 ± 223.7 
d
 173.4 

12 9.7 ± 235.6 
de

 183.8 

13 9.8 ± 244.8 
e
 191.8 

14 11.6 ± 269.7 
f
 213.5 

15 13.0 ± 279.9 
f
 222.5 

16 14.1 ± 316.0 
gh

 254.0 

17 13.8 ± 312.7 
g
 251.1 

аϝЛЮϜ БЂнϧгЮϜ 10.3 ± 232.4 181 

LSD0.05  13.229 

 ĂĀǆƴǄ úîƺ ìĀƜĀ Ǎǁâ ìƟäĀǁä ìĀǄƴǁä Ǐƺ ƕƻǂƗƢǄǁä ùîƟǓä îǐƪƗ0.05) <P( .çƑôƨĀƗǄǁä þǐƓ 
 

üĀìƜǁä 3 .   çƑôƨĀƗǄ)X²SE( ) ƕǐĀǆǄǁä åǐƓƑǆǓä îƑôƽàƗǄĀîǀǐƑǄî æîƗƺ üǘƢ ĂîĀƨǁä ðĀǄƑƜǂǁ ƕǐǄƑǆǁä îĀǀíǁä Ǐƺ ǏƓƨǆǁä ƑǉîǐƸƗĀ (
) ƕƨäîìǁä17- 7 .(ăäîǊƪ 

 ) ϽгЛЮϜ( ϽлІ ϽϧвмϽЫтϝв/ϣтнзгЮϜ ϟуϠϝжцϜ ϽГЦ БЂнϧв % сϡЃзЮϜ ϽуПϧЮϜ 

7 1.8 ± 95.0 
a

 100.0 

8 1.5 ± 123.3 
b

 129.8 

9 1.0 ± 124.7 
b

 131.2 

10 1.7 ± 140.7 
c

 148.1 

11 2.0 ± 157.7 
d

 166.0 

12 1.4 ± 177.0
 e

 186.3 

13 1.4 ± 177.0 
e

 186.3 

14 4.0 ± 217.3 
f

 228.8 

15 3.6 ± 222.3 
f

 234.0 

16 4.7 ± 222.0 
f

 233.7 

17 6.1 ± 250.0 
g

 263.2 

аϝЛЮϜ БЂнϧгЮϜ 2.8± 172.7 181.8 

LSD0.05  9.7 

 ĂĀǆƴǄ úîƺ ìĀƜĀ Ǎǁâ ìƟäĀǁä ìĀǄƴǁä Ǐƺ ƕƻǂƗƢǄǁä ùîƟǓä îǐƪƗ0.05) <P( .çƑôƨĀƗǄǁä þǐƓ 
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3 :ǍƬƢǁä Ǐƺ ƕǐƜǐƨǆǁä çäîǐƸƗǁä ø 
 îǄƴǁä7 îǊƪà : 

 þƓư Ɲǒƪǈ ƴǆ ýƤåíƙǆ ǑǃǚƤ Ɲǒƪǈ íƞāǒ Ɠǆǌǈǒƕā ÜƠưåāǃå ăíƵƓǀǃå ßƓƬƺǃƓƕ ƗõƓơǆ Ɨǒāǈǆǃå æǒƕƓǈǕå ÿá ïǆƶǃå åîǋ ǑƼ öơǚǒ
 Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ ƸǄƕ .Ƹǒíǒǃ ƓǒǚƤā ÜÿǒƞǙāǂǃå úƓǒǃáā ÜæƓƮƵǕåā ÜƗǒāǆíǃå èåïǒƶƬǃå ôƶƕā ÜāƤï1.8 ³ 95 ƙǆāïǂǒƓǆï .

ǒƕƓǈǕå èǄǆƬæ ǄƵ ƗǒāǈǆǃåǏ ǄƵ èðǂƙïå ƗǒǄƪǈǆǃå ƓǒǚƤǃå ÿǆ çíơåā ƗǀƕõǏ õǒơǆ ăāǈǆǃå æāƕǈǖǃ ăíƵƓǀǃå ßƓƬƺǃå ƗǒāǈƋƕ èðǒǆƙā Ü
 ƗǒǃǚƤǃå ƓǒǚƤǃå ÿǆ ƗƵāǆƞǆ Ɨǒāǈǆǃå æǒƕƓǈǕå ÿǒƕ íƞā Ɠǆǂ .Ɨơưåā ǊƕƬ Ɨǒāǈá ƴǆ Ɨǀǒƿí èƓƕǒƕơ ýǂƬ ǏǄƵ èƓǆāðāǆāïǂǃå ăāƙơƙ

Ɨǒǈƕ ǏƮƤǃå ǑƼ ƴõƓǀǆǃå ÿåāǃá èïǌöā .(Ƹǒíǒǃ ƓǒǚƤ) ÜƗǈǂåí  çïāƮǃå)1.( 

 
                               ïǒƕǂƙ)400ïǒƕǂƙ)                                           (100( 

 æîĀƬǁä1 îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ .7 îǊƪà  
 îǄƴǁä8 :îǊƪ à 
  ííƵ ǑǀƕèƓǀƕõ  ā ƗǒǄùƪǈǆǃå ƓùǒǚƤǃå Ƹǒíùǒǃ ƓùǒǚƤ ðǒƓùǆƙ ǉîùƤƋǒ ăîùǃå ðùǒơǃå ƗơƓùƪǆ ǑùƼ ôƓùƽƤǈå öơāùǃ ÿùǂǃ ÜûƕƓùƪǃå ïǌùƬǄǃ ĄƓǌƕƓùƬǆ

.Ɠùǋïõƿ íƓùǒíðåā Ɨùǒāǈǆǃå æùǒƕƓǈǕå ÿǒùƕ æïƓùǀƙā þƓưǃå Ɲǒƪǈǃå  āùơǈ Ɨùǒāǈǆǃå æùǒƕƓǈǕå ïùõƿ õùƪāƙǆ ƠƕùƮáā1.5 ³123.3 ƙǆāïǂǒƓùǆï Ü
ƠƕƮǒǃ ăāƮƤǃå Ɲǒƪǈǃå ÿāǃ ïǒƺƙā  ā Ąåïåïǆơå ïƛǂáá ƗǈƓǂí ýƿûƕƓƪǃå ïǌƬǃå ƴǆ ƗǈïƓǀǆ  çïāƮǃå )2.( 

 
             ïǒƕǂƙ)400ïǒƕǂƙ)                                     (100( 

 æîĀƬǁä2 îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ .8 îǊƪà  
îǄƴǁä9 îǊƪà: 

 ƴǆ ƗǈïƓǀǆ ăāƮƤǃå Ɲǒƪǈǃå Ɨǒǈƕ ǑƼ Ɨơưåā èåïǒƺƙ öơǄƙ þǃÜƗǀƕƓƪǃå ƗǄơïǆǃå Ɨǒǈǒƕǃå ƓǒǚƤǃå èơƕƮá ÿǂǃ (Ƹǒíǒǃ ƓǒǚƤ)  ïƛǂá
 .ĄƓơāưā Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ õƪāƙǆ ƸǄƕ îã1 ³124.7 ƙǆ āïǂǒƓǆï ā . ƗǄơïǆǄǃ ƗǌƕƓƬǆ ǏƮƤǃå ƓǒǚƤ èƓǈāǂǆ ÿåāǃá èǒǀƕ

 Ü(çïǆơǆ Ɨǒǈƕ ) ƗǀƕƓƪǃå çïāƮǃå)3ù1.( 
 

рнзв Ϟнϡжϒ 

НтϹуЮ ϝты϶ 

рϹКϝЦ ̭ϝЇО 

ϣуЯЃзв ϝты϶ 

аϝЎ ϭуЃж 
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ïǒƕǂƙ)400ïǒƕǂƙ)                                                  (100( 

 æîĀƬǁä3 îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ .9 îǊƪà  
 îǄƴǁä10 îǊƪà: 
  ā ÜƗǒāǈǆǃå æǒƕƓǈǖǃ ǑǄƤåíǃå õǒơǆǃå ǏǄƵ Ɨƶưāƙǆ Ɨǒāǈǆǃå èƓǒǄƪǈǆǃå èöơāǃíƵ ðǒƓǆƙí  ÿǒƙǀƕõ ÿǆ ƗǒāǄƤǃå èƓǀƕõǃåǏǃã  éǚƛ

íǒǃ ƓǒǚƤ ííƵ íƓǒíðåā ÜǑǃāƙïǒƪ ƓǒǚƤ þǃƓƶǆ ëāưā Ɨǒåíƕ öơāǃ Ɠǆǂ ÜèƓǀƕõǒ ÜƸ ā āǈá þƞơ ǑƼ íƓǒíðåǒǕå Ɨ.Ɨǒƽõǈǃå èƓǆāï  ƸǄƕ
āơǈ Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ õƪāƙǆ1.5³140.7 ƙǆāïǂǒƓǆïǀƕƓƪǃå ƗǄơïǆǄǃ ĄƓǌƕƓƬǆ ǏƮƤǃå ƓǒǚƤ èƓǈāǂǆ ÿāǃ Ǒǀƕā .Ɨ )  Ǒǈƕ

 (ïǆơǆ çïāƮǃå)4(. 

 
              ïǒƕǂƙ)400ïǒƕǂƙ)                                                   (100( 

 æîĀƬǁä4 îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ .10 îǊƪà  
 îǄƴǁä11 Ǌƪ ăäî: 
  .Ƹǒíǒǃ ƓǒǚƤ ííƵ ǑƼ ôƓƽƤǈåā ÜƗǋāƬǆǃå Ɨǒāǈǆǃå èƓǒǄƪǈǆǃå ôƶƕ íāƞāā Ɠǋïāǋíƙā Ɨǒāǈǆǃå èƓǒǄƪǈǆǃå ííƵ ǑƼ ôƓƽƤǈå öơǚǒ

 Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ õƪāƙǆ ƸǄƕ .Ɨǒāǈǆǃå æǒƕƓǈǕå ïåíƞ ǏǄƵ çíǈƙƪǆ Ǒǃāƙïǒƪ ƓǒǚƤ èöơāǃ2 ³157.7 ƙǆāïǂǒƓǆï ƠƕƮá Ɠǆǂ .
 ýƿá ǏƮƤǃå ƓǒǚƤ èƓǈāǂǆ ÿāǃƗǀƕƓƪǃå ïǌƬǕå ƴǆ ƗǈïƓǀǆ ƗǈƓǂí  çïāƮǃå)5(. 

 
ïǒƕǂƙ)400ïǒƕǂƙ)                                                   (100( 

 æîĀƬǁä5 îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ .11  ăäîǊƪ 

 ϟуϠϝжцϜ ϣЛгЮ 

 сЮнϦϽуЂ ϝты϶ 

 ϣуУГж ϣвмϼϒ 
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 îǄƴǁä12 Ǌƪ ăäî: 
  öơāǃ ÜƗơưåā èåïǒƺƙ íāƞā ÿāí ûƕƓƪǃå ïǌƬǄǃ ƗǌƕƓƬǆ ăāƮƤǃå Ɲǒƪǈǃå Ɨǒǈƕ èǒǀƕ ƸǄƕ îã ÜƗǒāǈǆǃå æǒƕƓǈǕå ïõƿ ǑƼ íƓǒíðå

ǒƕƓǈǕå ïõƿ õƪāƙǆæ  Ɨǒāǈǆǃå1.4 ³177 ƙǆāïǂǒƓǆïƓǈāǂǆ ÿāǃā .è (ïǆơǆ Ǒǈƕ)  ƗǀƕƓƪǃå ƗǄơïǆǄǃ ĄƓǌƕƓƬǆ Ǒǀƕ ǏƮƤǃå ƓǒǚƤ 
 çïāƮǃå)6(. 

 
ïǒƕǂƙ)400ïǒƕǂƙ)                                                   (100( 

 æîĀƬǁä6 îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ .12  ăäîǊƪ 
 îǄƴǁä13 Ǌƪ ăäî: 
  .ĄƓơƓưƙå ïƛǂá Ǒǃāƙïǒƪ ƓǒǚƤ þǃƓƶǆ èơƕƮá .èƓǀƕõ ƴƕïá Ǐǃã éǚƛ ƠƕƮƙǃ ƗǒāǄƤǃå èƓǀƕõǃå ííƵ ðǒƓǆƙ ïǆƶǃå åîǋ íǈƵ öơāǃ

ǆǃå èƓǒƺƕƮǃå íāƞā öơāǃ .ĄƓơāưā ïƛǂá Ɨǒāǈǆǃå æǒƕƓǈǕå Ɨƶǆǃ èơƕƮáā ÜƸǒíǒǃ ƓǒǚƤ ííƵ íåíðå èƓǒǄƪǈǆǃå Ăāǈ ýƤåí çíïƽƙ
 õƪāƙǆ ǑƼ çíƓǒð öơǄƙ þǃ .ƗǒāǈǆǃåƗǒāǈǆǃå æǒƕƓǈǕå ïõƿ ) ûƕƓƪǃå ïǌƬǄǃ ƗǌƕƓƬǆ èǒǀƕ éǒơ1.4 ³177  ƙǆāïǂǒƓǆï( ÿāǃ Ǒǀƕā .

(ïǆơǆ Ǒǈƕ) ƗǀƕƓƪǃå ƴõƓǀǆǃå ǑƼ ýƓơǃå āǋ Ɠǆǂ ǏƮƤǃå ƓǒǚƤ èƓƽǈƙǂǆ  çïāƮǃå)7.( 

 
ïǒƕǂƙ)400                             (             ïǒƕǂƙ)100( 

 æîĀƬǁä7 îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ .13  ăäîǊƪ 
   îǄƴǁä14 Ϝ̯ϽлІ: 
  ǑƼ ÷Ɠƪƙå ƴǆ Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ ǑƼ ïǒƕǂ íƓǒíðå öơāǃ ÿǂǃ .ǊǀƕƓƪā ïǌƬǃå åîǋ ÿǒƕ Ɨǒƞǒƪǈǃå Ɨǒǈƕǃå ǑƼ Ơưåā ïǒƺƙ öơǄǒ þǃ

Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ õƪāƙǆ ƸǄƕ îã ÜƓǌƙƶǆǃ4  ³217.3 ƙǆ āïǂǒƓǆï ƗǀƕƓƪǃå ƴõƓǀǆǃå ǑƼ Ɠǆǂ ǏƮƤǃå ƓǒǚƤ èƓƽǈƙǂǆ ÿāǃ Ǒǀƕā .
(ïǆơǆ Ǒǈƕ)  çïāƮǃå) 8.( 
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ïǒƕǂƙ)400ïǒƕǂƙ)                                               (100( 

 æîĀƬǁä8 îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ .14  ăäîǊƪ 
 îǄƴǁä15 Ǌƪ:ăäî 
 Ɠùùǆāïáā ÜƗùǒǈƓƛǃåā ǏùùǃāǕå Ɨùƞïíǃå ÿùùǆ Ɨùǒāǈǆǃå ƓùǒǚƤǃå ÜƗùùƽõǈǃå ýǂùƬƙ ýùùơåïǆ ýùǂ ïāùùǌö ïùǆƶǃå åîùùǋ íùǈƵ öơāùǃè  èơƕùùƮáā ÜúƓùõǈǃå

 õùùƪāƙǆ ƸùùǄƕ .Ąåíùùƞ Ɨơùùưåā èơƕùùƮá Ǒǃāƙïǒùùƪ ƓùùǒǚƤā ÜĄƓơāùùưā ïùùƛǂá Ɨùùǒāǈǆǃå æùùǒƕƓǈǕå ƗùùƶǆǃƗùùǒāǈǆǃå æùùǒƕƓǈǕå ïùùõƿ 3.6 ³ 222.3 
ƙǆāïǂǒƓǆï çïāƮǃå) (ïǆơǆ Ǒǈƕ) ǏƮƤǃå ƓǒǚƤ èƓƽǈƙǂǆ ÿāǃ Ǒǀƕā .ïǆƶǃå åîǋ íǈƵ ýǂƬƙǃå ƗǄǆƙǂǆ úƓõǈ öơǄǒ þǃ ÿǂǃ .9  .( 

 
ïǒƕǂƙ)400ïǒƕǂƙ)                                                  (100( 

 æîĀƬǁä9 îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ .15  ăäîǊƪ 
 îǄƴǁä16 Ǌƪ:ăäî 

 õùùƪāƙǆ ǑùùƼ ïùùǒƕǂ ïùùǒƺƙ éíùùơǒ þùùǃƗùùǒāǈǆǃå æùùǒƕƓǈǕå ïùùõƿ  ƸùùǄƕ îã ÜƗǀƕƓùùƪǃå ƗùùǄơïǆǃå ƴùùǆ ƗùùǈïƓǀǆ4.7 ³ 222 ùùƙǆ āïǂǒƓùùǆï èùùöơāǃ .
 öơāùùǃ Ɠùǆǂ ÜǑǃāƙïǒùƪ ƓùǒǚƤǃ ïǋƓùùö ëāùưāā .Ɨơùưåā Ɨùǒāǈǆǃå æùùǒƕƓǈǕå Ɨùƶǆǃ èơƕùƮáā ÜƗùƽǄƙƤǆǃå ƓùùǌǄơåïǆƕ úƓùõǈǄǃ Ɨùǈāǂǆǃå ƓùǒǚƤǃå

 ǑǈåíƶǆƬǃå ýǂƬǃå çîƤƙǆā Ǒǃāƙïǒƪ ƓǒǚƤƕ Ɨõƕƙïǆ ýǂƬƙǃå ƗǄǆƙǂǆǃå úƓõǈǃå ÿǆ ýǒǄǀǃå çïāƮǃå)10(. 

 
     ïǒƕǂƙ)400ïǒƕǂƙ)                                                    (100( 

 æîĀƬǁä10.  îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ16  ăäîǊƪ 

 сЮнϦϽуЂ ϝты϶ 

  ϣГуϦϽв РϝГж 
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îǄƴǁä17  Ǌƪ:ăäî 
 ) èƓǀƕõ çíƵ ÿǆ Ɨƽǃâǆǃåā úƓõǈǄǃ çíǃāǆǃå ƓǒǚƤǄǃ Ąåíƞ Ơưåā õƓƬǈ öơǚǒ5- 6  ƗƑǄƙǆǆ ăāǈǆǃå æāƕǈǕå Ɨƶǆǃ èơƕƮáā .( èƓǀƕõ

 ǑƼ çïơǃå úƓõǈǃå ôƶƕ íƞā Ɠǆǂ .íāíơǃå Ɨơưåā ïǒƹā Ɠǌǈǒƕ ƓǆǒƼ ƗǄƤåíƙǆǃå Ǒǃāƙïǒƪ ƓǒǚƤ Ɠǆƪǚƕāƙǒƪ ǑƼ Ɨƪǆƺǈǆǃå úƓõǈǃƓƕ
æǒƕƓǈǕå ïõƿ õƪāƙǆ ƸǄƕā .çíïƽƙǆǃå ƓǌƙƓǒƺƕƮ ƴǆ Ăāǈǃå ÿǆ ííƵ íāƞā ĄƓưǒá öơǚǒā .Ɨǒāǈǆǃå æǒƕƓǈǕå Ɨƶǆǃ  Ɨǒāǈǆǃå6.1 ³ 250  

ƙǆāïǂǒƓǆï  çïāƮǃå)11(. 
 

 
ïǒƕǂƙ)400ïǒƕǂƙ)                                                   (100( 

 æîĀƬǁä11 îǄƴƓ ðĀǄƑƜ îǀí ƕǐƬƢ Ǐƺ ƲôƾǄ .17  ăäîǊƪ 
:ƕƪƽƑǆǄǁä 

 ýāíƞǃå ) Ɨƪåïíǃå ƝƑƓƙǈ èïǌöá2 ăāǈƶǆ ûïƼ íāƞā Ü(0.05) <P ( çïùƙƼ ýåāùõ Ɨùƕïƞƙǃå èƓùǈåāǒơ ÿåðāǕ ƗǒïǌùƬǃå èƓõƪāƙǆǃå ÿǒƕ Ü
 Ɨǒāǈƶǆ çïāƮƕ ïǒƺƙǒ ÿƓǂ þƪƞǃå ÿðā õƪāƙǆ ǑƼ çíƓǒðǃå ýíƶǆ ÿá Ǌƪƽǈ ýāíƞǃå ÿǆ Ơưƙǒā .Ɨƪåïíǃå0.05) <P ( ñƓǒƿ ýǂ íǈƵ Ü

 .Ɨùùƪåïíǃå çïùùƙƼ ýåāùùõā ïǆƶǃƓùùƕ èƓùùǈåāǒơǃå þíùùǀƙ ƴùùǆ ĄƓùùƕǒïǀƙîã  ƠƕùùƮǒǃ Ɠùùǌǈðā úƵƓùùưƙ183.6 Ƶ íùùǈƵ % ïùùǆ12 ā ĄåïǌùùƬ254  íùùǈƵ %
 ïǆƵ16  .ĄåïǌƬ 

) ýāíƞǃå Ǐǃã çíāƶǃƓƕ2 õùƪāƙǆ ƸùǄƕ îã ÜƗùƪåïíǃå ÿùǆ ǏùǃāǕå Ɨƙƪǃå ïǌƬǕå ýǚƤ ƗƵïƪƕ āǆǈƙ èǈƓǂ ñāǆƓƞǃå ïāǂî ÿåðāá ÿá íƞǈ Ü(
Ɠùǌǈðā235.6±9.7  ïùùǆƵ íùǈƵ Ƹùùǂ12  Ɨùùǒāǈƶǆ ǉïāùƮƕ èƓùùǈåāǒơǃå ÿåðāá èƓõùùƪāƙǆ ǑùƼ çíƓùùǒðǃå èïǆƙùƪåā ïǌùùƬ0.05) <P ǃ Ü( ýùùƮƙ
 Ǐǃã316±14.1  ïǆƶƕ Ƹǂ16  ïùǆƵ íùƶƕ èƓǈåāǒơǃå ÿåðāá ïāõƙ ǑƼ ôƓƽƤǈå öơāǃā ÜĄåïǌƬ16  ýāùƮā Ǐùǃã üùǃî Ăðùƶǒ íùƿā ÜĄåïǌùƬ

 èƓùùǈåāǒơǃå ÿåðāǕ ƗǒïǌùƬǃå èƓõùƪāƙǆǃå ÿǒùƕ ûïùƽǃå Ǒùùǀƕ ýƓùơ Ɨùǒá ǏùǄƵ ÜǑǄùƪƓǈƙǃå ƓǌõƓùƬǈ ßíùùƕ ā Ǒùƪǈƞǃå øāùǄƕǃå ïùǆƵ Ǐùǃã èƓùǈåāǒơǃå
íǃå ƗǒƓǌǈ Ǐƙơ ĄƓǒāǈƶǆ ćƓƕǃƓƹ Ɨùƕïƞƙǃå èƓùǈåāǒơǃ Ǒǆāùǒǃå āùǆǈǃå ýíùƶǆ ÿƓùǂā .Ɨƪåï583 ÜƗùƪåïíǃå ÿùǆ ǏùǃāǕå Ɨƙùƪǃå ïǌùƬǕå ǑùƼ þāùǒ / ø

 ÿǆ ïƛǂáā1000ïǆƵ ǑƼ þāǒ / ø16 .ĄåïǌƬ 
 ǉíùùƞā Ɠùùǆǆ ýùùƿá Ɠùùǌǈá íùùƞǈ ƝƑƓùùƙǈǃå ǉîùùǋ ƗùùǈïƓǀǆƕā1996) (Majed  ƸǃƓùùƕǃåā ÜǑùùƿåïƶǃå ñāǆƓùùƞǃå ǑùùƼ612  ǉíùùƞā Ɠùùǆǆ ïùùƕǂá ā Üþāùùǒ/ø

Mahdy et al., (1999)  ƸǃƓùƕǃåā ăïùƮǆǃå ñāǆƓùƞǃå ǑùƼ540  ǉíùƞā Ɠùǆǆ ýùƿáā Üþāùǒ/øNarasimha and Kotoyya (1979) 
 ñāǆƓƞ ǑƼMurrah   ƸǃƓƕǃåā622 .þāǒ/ø 

) ýāíƞǃå ǑƼ íƞǈā2 ƸǄƕ ăïāƪǃå ñāǆƓƞǃå ïāǂî ÿðā õƪāƙǆ ÿá ÜĄƓưǒá Ü(9.7 ± 235.6  ïǆƵ íǈƵ Ƹǂ12  Ɠùǆǆ ïùƕǂá āùǋā ÜĄåïǌƬ
 ǉíùƞā et al., (1954) Tantawy )ā et al., (1962 Ragab  ÜăïùƮǆǃå ñāǆƓùƞǃå ǑùƼƸǃƓùƕǃåā  7.3 ± 190.2 ā  Ƹùǂ9.2 ± 

221.6  ǉíƞā Ɠǆǆ ýƿáā ÜǑǃåāƙǃå ǏǄƵ ÜƸǂ1996) ( Majed ƸǃƓƕǃåā Ǒƿåïƶǃå ñāǆƓƞǃå ǑƼ11.3 ± 247.5 .Ƹǂ 
ýāíƞǃå) Ɨƪåïíǃå ƝƑƓƙǈ èïǌöá3 ăāùǈƶǆā öāùơǄǆ ïāùõƙ íāƞā Ü(0.05) <P Ü( ƗùǒǆƓǈǃå ïāǂîùǃå ǑùƼ Ɨùǒāǈǆǃå æùǒƕƓǈǕå ïùõƿ ÷Ɠùƪƙå ǑùƼ

 ăïāùùùƪǃå ñāǆƓùùùƞǄǃïùùùǆƶǃå ǑùùùƼ þíùùùǀƙǃå ƴùùùǆ Ǒƕùùùƪǈǃå ïùùùǒƺƙǃå ƸùùùǄƕ íùùùƿā Ü129.8ā Ü%%131.2ā Ü%148.1ā Ü%166ā Ü%186.3 Ü
ā186.3 ïùùǆƶƕ èƓùùǈåāǒơǃå èùùǈƓǂ ƓǆíùùǈƵ Ü%8ā Ü9ā Ü10ā Ü11ā Ü12ā Ü13  õùùƪāƙǆ ǑùùƼ çíƓùùǒð ïùùƕǂá öơāùùǃā .Ǒǃåāùùƙǃå ǏùùǄƵ ÜĄåïǌùùƬ
õƿ āùơǈƕ çïíùǀǆǃåā Ɨǒāǈǆǃå æǒƕƓǈǕå ï%228.8 ïùǆƵ Ǐùǃã èƓùǈåāǒơǃå èǄùƮā ƓǆíùǈƵ Ü14  õùƪāƙǆ ÿá Ǌùƪƽǈ ýāíùƞǃå ǑùƼ íùƞǈā .ĄåïǌùƬ

  ϢϽϲ РϝГж 
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  ƸǄƕ Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ1.8 ³ 95 ƙǆ āïǂǒƓǆï  ïǆƶƕ èƓǈåāǒơǃå èǈƓǂ ƓǆíǈƵ7  ƠƕƮáā ÜïǌƬá1.4 ³ 177 ƙǆ āïǂǒƓǆï  ƓǆíǈƵ
 ïùùǆƶƕ èƓùùǈåāǒơǃå èơƕùùƮá13 ā ÜĄåïǌùùƬ4 ³217.3 ùùƙǆ āïǂǒƓùùǆï  ïùùǆƵ íùùǈƵ14  .ĄåïǌùùƬèïùùǌöáā ) ýāíùùƞǃå Ɨùùƪåïíǃå ƝƑƓùùƙǈ3 þíùùƵ Ü(

 ïùùǆƵ íùùǈƵ Ɨùùǒāǈǆǃå æùùǒƕƓǈǕå ïƓùùõƿá ǑùùƼ ƗùùöāơǄǆ çíƓùùǒð íāùùƞā15ā Ü16  èùùƺǄƕ îã ÜĄåïǌùùƬ3.6 ³ 222.3 ā ÜïƙǆāïǂǒƓùùǆ4.7 ³ 222 
ǈƵ Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ ǑƼ çïǒƕǂ çíƓǒð ĄƓưǒá öơāǃā .Ǒǃåāƙǃå ǏǄƵ ÜïƙǆāïǂǒƓǆ ïùǆƵ ÿùǆ èƓùǈåāǒơǃå èǄǀƙǈå Ɠǆí16  ïùǆƵ Ǐùǃã ĄåïǌùƬ

17 ïǆƶǃå åîǋ íǈƵ Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ õƪāƙǆ ƸǄƕ îã ÜĄåïǌƬ6.1 ³ 250 ƙǆāïǂǒƓǆï Ɨùǒāǈǆǃå æùǒƕƓǈǕå ïùõǀǃ þƓùƶǃå õùƪāƙǆǃå ƸǄƕā Ü
2.8 ³ 172.7 ƙǆāïǂǒƓǆï  ïùǆƶƕ ýùƮơǒ ñāǆƓùƞǃå ïāùǂî íùǈƵ Ǒùƪǈƞǃå øāùǄƕǃå ïùǆƵ Ɨùǒåíƕ ÿá íùǀƙƶǈ ƓǈǄƶƞǒ åîǋā .Ɨƪåïíǃå çïƙƼ ýåāõ
14  ƓùùǋïǆƵ ƠƕùùƮǒ ƓǆíùùǈƵ Ǒùùƪǈƞǃå øāùùǄƕǃå Ǐùùǃã èƓùùǈåāǒơǃå ýùùƮƙā ÜĄåïǌùùƬ16  Ɨùùǒāǈǆǃå æùùǒƕƓǈǕå Ɨùùƶǆǃ ǑùùƼ úƓùùõǈǃå èïùùǌö éùùǒơ ÜĄåïǌùùƬ

 çïāƮǃå)10.( 
Ǌùǒǃã ïƓùƬá Ɠùǆ ƴùǆ Ɨùƪåïíǃå ǉîùǋ ƝƑƓùƙǈ ûùƼåāƙƙ et al., (2000) Javed æùǒƕƓǈǕå ïƓùõƿá õùƪāƙǆ ǑùƼ çíƓùǒð ǏùǄƵá ÿá ǑùƼ Ü ǑùƼ Ɨùǒāǈǆǃå

 ïǆƶƕ ýƮơƙ ƗǒǆƓǈǃå Ɨǒíǈǌǃå ǑƼåï ǑǄǒǈǃå ñāǆƓƞ ïāǂî14- 17  ÿƓǂ Ɨƪåïíǃå ǉîǋ ǑƼ Ɨǒāǈǆǃå æǒƕƓǈǕå ïƓõƿá õƪāƙǆ ÿá Ǚã ÜĄåïǌƬ
 ÿǒƕ ëāåïƙ îã Üïƕǂå0.4 ³ 217.3  ā6.1 ³ 250  ƝƑƓùƙǈ ƴùǆ ƗǈïƓǀǆ ïƙǆāïǂǒƓǆJaved et al., (200) ïùõƿ õùƪāƙǆ ëāåïùƙ éùǒơ Ü
ÿǒùùƕ Ɨùùǒāǈǆǃå æùùǒƕƓǈǕå2.8  ³ 193.43 ā3.9 ³ 218.29 ïƙǆāïǂǒƓùùǆƓùùǆ ƴùùǆ Ɨùùƪåïíǃå ǉîùùǋ ƝƑƓùùƙǈ ûùùƽƙƙā . íùùƞāå ǉRana and 

Bilaspuri (2004)Û Ƌùùƕ ïāùùǂî ǑùùƼ Ɨùùǒāǈǆǃå æùùǒƕƓǈǕå ïùùõƿ ÿƗùùǒíǈǌǃå ǉåïāùùǒǆǃå ñāǆƓùùƞ  ƗùùƺǃƓƕǃåùùƙǒÿǒùùƕ ëāåï 220 ā250 ùùǆƓ āïǂǒƙǆï Ü
ïǆƶƕ Ǒƪǈƞǃå øāǄƕǃå ïǆƵ Ǐǃå èǄƮā ƓǆíǈƵ17  ĄåïǌƬƓùǆǆ ýƿá ÿƓǂā . íùƞā ǉ)2005( Helbig ǑùƼ ƗùǒǂǒïǆǕå ÿāðùǒƕǃå ïāùǂîÜ Ǒùƙǃåā 
 ƗùùùùùùǒāƑǆǃå æùùùùùùǒƕƓǈǕå ïùùùùùùõƿ õùùùùùùƪāƙǆ ƸùùùùùùǄƕ1 ³ 270 ùùùùùùǆƓ āïǂǒïƙǆ  ïùùùùùùǆƶƕ Ǒùùùùùùƪǈƞǃå  øāùùùùùùǄƕǃå ïùùùùùùǆƵ Ǐùùùùùùǃã èǄùùùùùùƮā ƓǆíùùùùùùǈƵ16                               .ĄåïǌùùùùùùƬ

 āíƞā Ɠǆǆ ïƕǂáā ǉQuirino et al., (1999)  ÜïāùǄǒǈǃå ïƓǀƕá ÿåïǒƛ ïāǂî ǑƼéùǒơ  æùǒƕƓǈǕå ïùõƿ ÿá Ǐùǃã åāïƓùƬáƗùǒāǈǆǃå  ÿǒùƕ ëāåïùƙǒ
190 ā230 ǆƓ āïǂǒ ïǆƶƕ Ǒƪǈƞǃå øāǄƕǃå ïǆƵ Ǐǃå èǄƮā ƓǆíǈƵ ïƙǆ15  .ĄåïǌƬ 
 ā ííùƵ ǑƼ èåïǒƺƙ üƓǈǋ ÿá íƞā íǀƼ .ïǆƶǃƓƕ èƓǈåāǒơǃå þíǀƙ ƴǆ ǏƮƤǄǃ Ɨǒƞǒƪǈǃå Ɨǒǈƕǃå ǑƼ èåïǒƺƙ íāƞā Ɨƪåïíǃå ǉîǋ ƝƑƓƙǈ èïǌöá

 èåïùǒƺƙǃå ǉîùǋ èáíƕ íƿā .Ƹǒíǒǃ ƓǒǚƤā Ǒǃāƙïǒƪ ƓǒǚƤ ëāưāā ÜƓǌǆƓƪǀǈå ýơåïǆā ÜƓǌǆƞơā ÜƓǌơāưā çíƬā ƗǒǄƪǈǆǃå ƓǒǚƤǃå èƓǀƕõ
ïǆƵ ÿǒƕ Ơưåā ýǂƬƕ ïǌöƙ 14 Ĳ 16   ÜĄåïǌƬîã  ƗǒǄƪǈǆǃå èƓǀƕõǃå ííƵ ƠƕƮá5ù6  ÜèƓǀƕõƓƬǈ öơāǃāõ Ơưåā ǑǆƓƪǀǈå.  ÿƓǂā

Ƹǒíùùǒǃ ƓùùǒǚƤ ííùùƵ ǑùùƼ ïǆƙùùƪǆ íùùǒåðƙ üƓùùǈǋ Ɠùùǌǆƞơā èùùöơāǃā .Ɠùùǌƙƶǆǃ ëāùùưāā ÜƗùùǒāǈǆǃå æùùǒƕƓǈǕå ïƓùùõƿá ÷Ɠùùƪƙå ǑùùƼ Ơùùưåā ïāùùõƙā Ü
ǆðǚƕāƙǒƪ ǑƼ Ɨƪïƺǈǆ úƓõǈƓ  Ǒǃāƙïǒƪ ƓǒǚƤ ā ïùǆƵ Ǐùǃã èƓùǈåāǒơǃå èǄùƮā ƓǆíùǈƵ Ɨùǒāǈǆǃå æùǒƕƓǈǕå Ɨùƶǆǃ ǑƼ ïơ ýǂƬƕ16  .ĄåïǌùƬ

 ÜǑǃāƙïǒùƪ ƓùǒǚƤ ëāưāā ïāõƙ ǑƼ Ɨơưåā èåïǒƺƙ íāƞā Ɨƪåïíǃå ƝƑƓƙǈ èïǌöá Ɠǆǂîã  ïùǆƵ íùǈƵ ƓùǌǆǃƓƶǆ èơùưā14-15  ÜĄåïǌùƬ
ïǆƵ Ǐǃã èƓǈåāǒơǃå èǄƮā ƓǆíǈƵ ǑǈåíƶǆƬǃå ýǂƬǃå çîƤƙǆā ƓǌǒƼ Ɨƪïƺǈǆ úƓõǈǃå èïǌöā 16  ÿǆ ïāƮǃå) ĄåïǌƬ7  Ǐƙơā11.( 

 ǉāíùƞā Ɠùǆ ƴùǆ ûùƼåāƙǒ åîùǋāet al., (1990) Azmi  ăíùǈǄǒƓƙǃå ăïùǌǈǃå ñāǆƓùƞǃå ïāùǂî ǏùƮƤǃ Ǒƞǒùƪǈǃå óùơƽǃå ÿƋùƕ åāïƓùƬá ÿǒîùǃå
 ïǆƶƕ Ɨơưåā èơƕƮá Ǒƙǃå ÜǑǃāƙïǒƪ ƓǒǚƤ þǃƓƶǆ ǑƼ èåïǒƺƙ ïǌöá ÜƗǒǆƓǈǃå14 - 15  æùǒƕƓǈǕå Ɨùƶǆǃ ǑùƼ úƓõǈǃå èïǌöā ÜïǌƬ

ǈǆǃåïǆƵ íǈƵ Ɨǒā15  Ǒǃāƙïǒùƪ ƓùǒǚƤ êāưǈ Ɨǒåíƕ ûƼåïƙ ÜƗǒǆƓǈǃå ăíǈǄǒƓƙǃå èƓƶǀǈƙƪǆǃå ñāǆƓƞ ïāǂî ǑƼā .ĄåïǌƬ- ïùǆƶƕ15  ĄåïǌùƬ- 
 ïǆƶƕ Ɨǒāǈǆǃå æǒƕƓǈǕå Ɨƶǆǃ ǑƼ úƓõǈǃå èïǌöā ÜƗǒāǈǆǃå æǒƕƓǈǕå ïõƿ ǑƼ çïǒƕǂ çíƓǒð ƴǆ17 ) ĄåïǌƬ Nordin et al., 1985 .( 

 ôùùƶƕ íāùùƞāā ÜƗùǒāǈǆǃå èƓǒǄùùƪǈǆǃå ííùùƵ ôƓùƽƤǈåā ÜƗùùǒāǈǆǃå æùùǒƕƓǈǕå ïƓùõƿá ÷Ɠùùƪƙåā ïāùùõƙ ǑùƼ âõƓùùƕƙ  ĄƓùùưǒá Ɨùƪåïíǃå ƝƑƓùùƙǈ èïùǌöáā
 ïùǆƵ íùǈƵ ÜƗùǒāǈǆǃå æùǒƕƓǈǕå Ɨùƶǆǃ ǑùƼ ƗǋāƬǆǃå ƓǒǚƤǃå11 ā12  ïāùƮǃå) ĄåïǌùƬ5  Ǐùƙơā7 ǉåíùƞā Ɠùǆ ƴùǆ ûùƼåāƙǒ åîùǋā .()2004 ( 

Bilaspuri and Rana ƓùùùĊöơǙ éùùùǒơ  ñāǆƓùùùƞ ïāǂîùùùǃ ƗùùùǒǃāǕå èƓǒǄùùùƪǈǆǃå ííùùùƵ ǑùùùƼ ôƓùùùƽƤǈåā ăāùùùƮƤǃå Ɲǒùùùƪǈǃå Ɨùùùǒǈƕ ǑùùùƼ ïāǋíùùùƙ
 ïǆƵ íǈƵ ǉåïāǒǆǃå10 Ĳ 12  ýùƮơǒ ăîùǃåā ÜèƓùǈåāǒơǃå ǉîùǌǃ Ǒùƪǈƞǃå øāùǄƕǃå ïƤƋùƙ ǑùƼ æƕùƪǃå ÿāùǂǒ íùƿ ïāǋíùƙǃå åîùǋ þǌǒáïùƕā ÜĄåïǌùƬ

 ïùùǆƶƕ17 ǒ íùùƿ ƗùùǒāǈƓƛǃåā ƗùùǒǃāǕå èƓǒǄùùƪǈǆǃå ÿùùǆ ýùùǒǄǀǃå ííùùƶǃå ÿáā ÜĄåïǌùùƬ Ǒùùƪǈƞǃå Ɲùùưǈǃå ǑùùƼ ïƤƋùùƙǃå ÿùùƵ ïùùƬƓƕǆ ýǂùùƬƕ ĄǙāâùùƪǆ ÿāùùǂ
 ïǆƶƕ ýƮơǒ ăîǃå42-48  .ĄåïǌƬ 
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ëïùùƙƿåā and Amann (1981) Curtis  ÿá ííùùơĈǒøāùùǄƕǃå ïùùǆƵ Ǒùùƪǈƞǃå ǆāïá ÿùùǆ Ɨǒùùƪǈƞǃå ƓùùǒǚƤǃå ïïùùơƙ èùùƿāƕƓ ÿāùùǂƙ ǉƓùùƞƙƓƕ Ɠùùǌƙ
.úƓõǈǃå Ɨƪåïíǃå ǉîǋ ǑƼ öơǚǈā  ïùǆƵ íǈƵ Ɨǒāǈǆǃå æǒƕƓǈǕå Ɨƶǆǃ ǑƼ èïǌö úƓõǈǃå ÿá16  ÜĄåïǌùƬ üǃîùǃ ƗùǒǄǆƵ ÿƋùƕ ýāùǀǃå Ɠùǈǈǂǆǒ

 èáíƕ íƿ úƓõǈǃå ÿāǂƙ ƗǄơïǆǃå ǉîǋ íǈƵ Ǒƕƪǈ ïǒƺƙ ïāǌö ƴǆ ûƼåāƙǒ åîǋā Üïǆƶǃå ÿǆ ïǒƕǂƗǒāǈǆǃå æǒƕƓǈǕå ïõƿ ÷Ɠƪƙå ǑƼ. 
:ƕƬǘƢǁä 

:ǑǄǒƓǆ Ɨƪåïíǃå ǉîǋ ÿǆ Ɲƙǈƙƪǈ 
-  ýùƮƙ ñāǆƓùƞǃå ïāùùǂîăïāùùƪǃå  ïùǆƵ íùùǈƵ Ǒùƪǈƞǃå øāùùǄƕǃå ÿùùƪ Ǐùǃã16  ǉïíùƿ ÿðā õùùƪāƙǆā ĄåïǌùùƬ14.1³316  ǏùùǄƵ ĄßƓùùǈƕ üùǃîā ÜƸùùǂ

ïāõƙǃå ƗǒƮƤǃå Ɲǒƪǈ Ɨǒǈƕ ǏǄƵ áïõ ăîǃå.Ɨǒāǈǆǃå æǒƕƓǈǕå Ɨƶǆǃ ǑƼ úƓõǈǃå ïāǌö íƵāǆā Ü 
-  Ɨǒāǈƶǆā ƗǒƕƓƞǒã õƓƕƙïå ƗƿǚƵ íāƞā0.01) <P (Ƶ ÿǆ ýǂā Ɨǒāǈǆǃå æǒƕƓǈǕå ïõƿ õƪāƙǆ ÿǒƕƸǄƕ Ǌǈðāā ÿåāǒơǃå ïǆ 0.983  =
r Ür = 0.978.Ǒǃåāƙǃå ǏǄƵ Ü 

:çƑǐƬĀƗǁä 
Á  ĄßƓǈƕ ƠǒǀǄƙǃå ïāǂî ïƓǒƙƤå  ǏǄƵ.þƪƞǃå ÿðāā ÿåāǒơǃå ïǆƵā æƪǈǃå èǚƞƪ 

Á Ǒƪǈƞǃå øāǄƕǃå íƵāǆ íǒíơƙ ǏǄƵ ýǆƶǃå çïāïư  ăïāƪǃå ñāǆƓƞǃå éƓǈǗ .Ɨǒƕïƙǃå Ɲǆåïƕ ǑƼ üǃî ÿǆ çíƓƽƙƪǚǃ 
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Abstract 

This study was conducted at Shatha Station of Syrian Buffalo Improvement, Hamah governorate, 

Al -Ghab province, Animal Wealth Research Administration, General Commission for Scientific 

Agricultural Research (GCSAR)/Syria, during 2011. Ten growing Syrian buffalo males aged 7 

months were used. The body weight (BW), and testicular parenchyma sections had taken, and 

median diameters of somniferous tubules were measured monthly for 10 months, to determine the 

age at which spermatogenesis takes place, and when spermatozoa appears in the lumen of 

somniferous tubules (ST), as a predictable indicator of reaching puberty in the growing Syrian 

buffalo males. Results indicated that a gradual expansion in the diameter of (ST), also a 

development in Leydig cells, and appearance of Sertoli cells, with the advance in animal age. The 

average of (ST) was 172.7±2.8 µm in the age of 10 months, where the highest change in (ST) was 

recorded (P<0.05). At the age 16 months the average of (ST) was 250±6.1 µm, and spermatozoa in 

the lumen of somniferous tubules was noticed. Results showed positive significant correlations 

(p<0.01), between somniferous tubules and body weight (r= 0.983), also there was positive 

correlation between somniferous tubules and age of animal (r =0.978). It was concluded that 

puberty occurs in the growing Syrian buffalo males at approximately 16 months old, with an 

average in (BW) of 316 ± 14.1 kg. 

Keywords: Syrian buffalo, Testis, Histological structure, Spermatogenesis, Sexual puberty. 
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éƑƗǆâ çƑǐìƑƬƗƽä íƸǁä þǄǓä ïǐïƴƗ öĀîƪǄ üǄƳ ƕƾôǆǄ Ǐƺ ƞǄƾǁääƕǐƓîƴǁä îƑôƽǓä Ǐƺ ǏƏƕǐîĀƨ/ 

ùƨĀǐǁä ŶäìƓƳ)*1( þƑƓƴƪ þǐìǁä ðǄƪ ìǄƟàĀ)2( þƑǄǐǂƨ éƑƟ ìǄƟàĀ)1( ìǐïǄ ìǄƟàĀ)3 (üƑƴǆ þǐǄƨƑǐĀ)1( ǈƜĀƢ ýǐǂƨĀ)1( 

)1ÜæǄơ éāơƕ ðǂïǆ .( ǃ ƗǆƓƶǃå ƗƑǒǌǃå éāơƕǄ.Ɨǒïāƪ ÜæǄơ ÜƗǒƵåïðǃå ƗǒǆǄƶǃå 
)2.Ɨǒïāƪ ÜæǄơ ÜæǄơ ƗƶǆƓƞ ÜƗǒƵåïðǃå Ɨƪíǈǌǃå ƗǒǄǂ ÜƗǒǄǀơǃå ýǒƮƓơǆǃå þƪƿ .( 
)3.åíïƓǂǒå ÜƗƼƓƞǃå ûõƓǈǆǃå ǑƼ ƗǒƵåïðǃå éāơƕǄǃ Ǒǃāíǃå ðǂïǆǃå .( 

 :ýåāƞǃå úƙƓǌǃå Üúƪāǒǃå Ÿå íƕƵ .í :ƗǄƪåïǆǄǃ*)0947273130 :ǑǈāïƙǂǃǙå íǒïƕǃå Üdr.abdalyoussef@gmail.com( 

 :þǚƙƪǙå ƣǒïƓƙ13/08/2015    :ýāƕǀǃå ƣǒïƓƙ16/09/2015 

:òĉƢǂǄǁä 
 ǑƼ ǑƑåîƺǃå ÿǆǕå ðǒðƶƙ ÷āïƬǆ ýǆƵ Ɨǀõǈǆ ǑƼ Ơǆǀǃå êƓƙǈȒåā úǒǃƓǂƙ ýåāíā Ɨǒǈƽǃå çßƓƽǂǃå èƓǒāƙƪǆ ïǒíǀƙ Ǐǃã éơƕǃå úíǋ

ïƓõƿǕå  āơǈùǃ Ǒǈåíǒǆ ÿƓǒƕƙƪå ǏǄƵ íƓǆƙƵǙƓƕ æƓƕǃå Ɨǀõǈǆ ǑƼ éơƕǃå îƽǈ ÜƗǒïāƪ/Ɨǒƕïƶǃå123 ȐǄƵ ƝƑƓƙǈǃå èǃí .÷ïåðǆ Ɨƕƪǈ ÷ƓƽƙïƓ
 Ǌƙƕƪǈ Ɠǆ ƗǒǄǂǃå úǒǃƓǂƙǃå ǑǃƓǆƞã ÿǆ èǄǂƬ îã çïǒƺƙǆǃå úǒǃƓǂƙǃå67.49ā %65.45 ǏǄƵ ýƶƕǃåā ăāïǆǃå Ơǆǀǃå ÿǆ ýǂǃ %

Ɠǆǂ .Ǒǃåāƙǃåå Ɨǃåí ýǒǄơƙ ƝƑƓƙǈ èǈǒƕÿƵ ăāǈƶǆ ýǂƬƕā Ɨǃāâƪǆ çïǒƺƙǆǃå úǒǃƓǂƙǃå ÿá ǑƑåāƬƶǃå ăíāíơǃå êƓƙǈǗ 73.7 % ïǒƺƙǃå ÿǆ
ăāïǆǃå Ơǆǀǃå íāíïǆ ǑƼ. ) ƗǒǈƼ çßƓƽǂ ăāïǆǃå Ơǆǀǃå āƵïåðǆ ûǀơ92.7 (%ûǀơ Ɠǆǈǒƕ ) ýƶƕǃå Ơǆǀǃå āƵïåðǆ79.7 ûǀơ Ɠǆǂ .(%

 ā .ǑƞǒƙåïƙƪǙå ýāƮơǆǃå åîǋ ƗƵåïð ǑƼ ÿǒƵïåðǆǃå ßǙâǋ çïƕƤ ǏǄƵ ïƬâǆ åîǋā ÜƗǒǃƓƵ ƗǒǈƼ çßƓƽǂ þƓƵ ýǂƬƕ Ɨǈǒƶǃå āƵïåðǆ Ăíǃ
 ƗƽǄǂƙ ýƿá ƴǆ ûƼåāƙǆǃå ýƛǆǕå êƓƙǈǗå Ăāƙƪǆ ÿá ÿǒƕƙ êƓƙǈǗå úǒǃƓǂƙ ýåāí ïǒíǀƙ6946.4  ïǆǃå ƠǆǀǄǃ ïƓƙǂùǋ/Ƹǂā ăā2422.2 

.ýƶƕǃå ƠǆǀǄǃ ïƓƙǂǋ/Ƹǂ 

:ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä  .Ɨǒïāƪ ÜƠǆǀǃå ÜúǒǃƓǂƙǃå ýåāí Üçïǒƺƙǆǃå úǒǃƓǂƙǃå ÜǑƑåāƬƶǃå ăíāíơǃå ýǒǄơƙǃå ÜƗǒǈƽǃå çßƓƽǂǃå 
 

: ƕǄìƾǄǁä 
 þƓƵ çíơƙǆǃå þǆǕå ýƕƿ ÿǆ èǒïƞá Ɨƪåïí ƝƑƓƙǈ èǈǒƕ1995  Ơǆǀǃå ýāƮơǆǃ ƗǒǄơǆǃå íïåāǆǃå ƗƽǄǂƙ ýǆƓƶǆ þǒƿ ÿá ǑƼ ăāïǆǃå

 ýǆƶǒ éǒơ .ǊƞƓƙǈã ǑƼ Ɨǒƕƪǈ çðǒǆ íāƞā þíƵ Ǒǈƶǒ Ɠǆǆ ÜƠǒơƮǃå íơåāǃå ÿǆ ïƕǂá Ɨǂƪơǃåā ǉƓǆơā æǄơā ûƬǆí èƓöƼƓơǆ
 Ǒǈõāǃå ðǂïǆǃå èƓǈƓǒƕ ïǒƬƙā .ĄƓǆāǆƵ ƗưƽƤǈǆ ïƓõǆá èǙíƶǆ ƴǆ Üăïõǆǃå ýõǌǃå èƓƕîƕîƙƕ çííǌǆ ƗƑǒƕ ǑƼ ÿāǒïāƪǃå ÿāƵïåðǆǃå

) ƗǒƵåïðǃå èƓƪƓǒƪǄǃ2005Ǌǈá (  ýǂƬƙ Ɨǒïāƪ ǑƼ Ɨǒāïǆǃå ôïǕå ÿá ÿǆ þƹïǃå ǏǄƵ30 ÿá Ǚã ƗǒǄǂǃå ƗƵāïðǆǃå ƗơƓƪǆǃå ÿǆ %
 Ɨǒāïǆǃå ƗƵåïðǃå Ɲƙǈƙ éǒơ Üïǒƕǂ ýǂƬƕ ƓǌǒǄƵ íǆƙƶǒ ǑƵåïðǃå êƓƙǈǗå100 Ǒǃåāơā ǑƽǒƮǃå êƓƙǈǗå ÿǆ %45-70 êƓƙǈǗå ÿǆ %

.ĂïƤǕ Ɨǈƪ ÿǆ ïƓõǆǕå ýíƶǆ úǚƙƤå æƪơƕ üǃîā ăāƙƬǃå 
å íƕƵ ÿĊǒƕ) ðǒðƶǃ2007 ïǆǕå üǃîǂā ÜǊƙƓǆðǄƙƪǆ ïƓƶƪá ÷Ɠƽƙïåā êƓƙǈǗå úǒǃƓǂƙ ÷ƓƽƙïƓǂ èƓƿāƶǆ çíƵ þǌǌƞåāƙ Ơǆǀǃå ǑƵïåðǆ ÿá (

 Ɠǆǂ .êƓƙǈǗå Ǒǈíƙǃ Ɨǆǌǆǃå æƓƕƪǕå ÿǆ Ǒǋā ÜæāǄõǆǃå Ăāƙƪǆǃå ǏǄƵ ñǒǃā Ɨƽǒƶư ÿǒƵïåðǆǄǃ þíǀƙ Ǒƙǃå ƗǒíƓƬïǗå èƓǆíƤǃå ÿƎƼ
ǈǆ ÿǆ úǄƙƤƙ Ơǆǀǃå êƓƙǈã úǒǃƓǂƙ ÿá ÿƓǂ ßåāƪ þíƤƙƪǆǃå ƗƵåïðǃå õǆǈ āǋ èƓƼǚƙƤǙå üǄƙǃ ííơǆ ýǆƓƵ þǋá ÿȒåā ÜĂïƤá Ǐǃã Ɨǀõ

) ƗǒõƵā ÿǒíǃå íƶƪ íǂâǒā .ĄƓǒǄƶƕ þá ĄƓǒāïǆ2009 ǉïǒöǈ ÿǆ ƗƽǄǂƙ ýƿá ƗǒǄƶƕǃå ǑưåïǕå ǑƼ ÷āïðǆǃå Ơǆǀǃå ÿǆ ïƓƙǂǋ êƓƙǈã ÿá (
ƺǃå ǉƓǒǆǃå ƗƽǄǂƙ Ǐǃã íāƶǒ åîǋā ÜƗǒāïǆǃå ǑưåïǕå ǑƼ ÷āïðǆǃå êƓƙǈǗå èǚƤíǆ þåíƤƙƪå çíƓǒð Ǐǃã ƗƼƓưã ÜƗǒǄƶƕǃå ƗƵåïðǃå ǑƼ ƗƕƑƓ

) ƗǒƵåïðǃå ƗǒǆǈƙǄǃ Ɨǒƕïƶǃå Ɨǆöǈǆǃå ïǒïǀƙ ïǒƬǒ Ɠǆǂ .Ɨǒāïǆǃå ƗƵåïðǃå ýƓơ ǑƼ (çíǆƪǕå ĄƓƮāƮƤā)2010 úǒǃƓǂƙ õƪāƙǆ ÿá (
 íāíơƕ āǋ Ɨǒïāƪ ǑƼ Ơǆǀǃå êƓƙǈã914  Ɨǒïāƪ ǑƼ Ơǆǀǃå ƗƵåïð úƮƙƙ ǊǒǄƵā .ïƓƙǂǋ/ïǙāí ôƓƽƤǈǙ üǃîā êƓƙǈǗå úǒǃƓǂƙ ÷ƓƽƙïƓƕ

mailto:dr.abdalyoussef@gmail.com
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 èƓǈƓǒƕ ïǒƬƙ Ɠǆǂ .Ơƕïǃå òǆƓǋ ÿǆ ýǄǀǒ Ɠǆǆ ƗǒƞƓƙǈǗå úǒǃƓǂƙǃå íƓǒíðå ÿǆ Ơǆǀǃå āƵïåðǆ ǑǈƓƶǒā ÜƗǒƞāǃāǈǂƙǃå þðơǃå Ǒǈƕƙ ýíƶǆ
) ƗǒƵåïðǃå èƓƪƓǒƪǄǃ Ǒǈõāǃå ðǂïǆǃå2013Ɨǒïāƪǃ þƓƵ õƪāƙǆǂ) èƺǄƕ Ơǆǀǃå ýāƮơǆǃ ƗǒƵåïðǃå èƓǒǄǆƶǃå ƗƽǄǂƙ ÿá (  þƪāǆǃ

2013 (11590  êƓƙǈǗå èƓǆðǄƙƪǆ ƗƽǄǂƙā ïƓƙǂùǋ/ñ.ý13754  ĂïƤá èƓǀƽǈā ùïƓƙǂǋ/ñ.ý6646  èƺǄƕ ǑǃƓƙǃƓƕā ïƓƙǂǋ/ñ.ý
 õƪāƙǆǃƓƕ Ơǆǀǃå ïƓƙǂǌǃ ƗǒǃƓǆƞǗå úǒǃƓǂƙǃå31990  ƗǄƹ õƪāƙǆ ƓǌǄƕƓǀǒ .ñ.ý2655  Ǒǆƪïǃå ïƶƪǃå õƪāƙǆƕ ïƓƙǂùǋ/Ƹǂ15.9 

 Ơƕïǃå òǆƓǋ ÿá ăá ÜƸǂ/ñ.ý10224.5 ý.ïƓƙǂùǋ/ñ. 
 ÿǂǆƙAhmad et al., (2002)  ǏǄƵā Ơƪǆǃå èƓǈƓǒƕ ǏǄƵ éơƕǃå íǆƙƵåā ÜƗǆåíƙƪǙåā Ơǆǀǃå ƗǒƞƓƙǈȒåā çßƓƽǂǃå ǑƼ éơƕ ðƓƞǈã ÿǆ

 ïĊíƿ Ɠǆǂ.ƗǒƑåāƬƶǃå Ɨǒíāíơǃå êƓƙǈǗå Ɨǃåí þåíƤƙƪƓƕ çßƓƽǂǃå þíƵ ïƓƛà ïǒíǀƙǃ ƗƵïðǆǃå ĂāƙƪǆGoyal and Suhag, (2003) 
 Ăāƙƪǆ ǏǄƵā ïǒíǀƙǃå ǑƼ ƗǒƑåāƬƶǃå Ɨǒíāíơǃå êƓƙǈǗå Ɨǃåí êîāǆǈ ÿƓƛơƓƕǃå þíƤƙƪåā Üíǈǌǃå ýƓǆƬ ǑƼ Ơǆǀǃå ÷ïåðǆǃ Ɨǒǈƽǃå çßƓƽǂǃå

 èƓǈƓǒƕ ǏǄƵ íƓǆƙƵǙƓƕ ƗƵïðǆǃå200  ïĊíƿ ǉïāíƕ .ƗƵïðǆCroppenstedt, (2005)  ÜïƮǆ ǑƼ Ơǆǀǃå ǑƵïåðǆǃ Ɨǒǈƽǃå çßƓƽǂǃå
ƽǃå çßƓƽǂǃå ñƓǒƿ ǑƼ íǆƙƵåā ÿǆ èƶǆƞ Ǒƙǃå ƗǒǃāǕå èƓǈƓǒƕǃå ǏǄƵ Ɨǒǈ800  ǑƼ éơƓƕǃå þíƤƙƪåā Üăāïǆǃå Ơǆǀǃå ǑƵïåðǆǃ ƗƵïðǆ

) ïíƕ þíƤƙƪå íǀƼ Ɨǒïāƪ ǑƼ Ɠǆá .ƗǒƑåāƬƶǃå Ɨǒíāíơǃå êƓƙǈǗå Ɨǃåí êîāǆǈ Ɨǒǈƽǃå çßƓƽǂǃå ñƓǒƿ2010 ƗǃåíǄǃ ăíāíơǃå Ɲǌǈǆǃå êîāǆǈ (
) ƗǒƞƓƙǈǗåFrontier ƗǈǒƓƶǆ Ăíǃ üǃîā (490 Ƶïåðǆ êƓƙǈã þƓöǈ èơƙ Ɨǂƪơǃåā ÜƓƵïíā ÜæǄơ èƓöƼƓơǆ ǑƼ ǑǄǀơǃå Ơƪǆǃå Ɨǀǒïõƕ ĄƓ

 ýāƮơǆǃ ƗǒƞƓƙǈǗå çßƓƽǂǃå Ăāƙƪǆ ǑƼ ïƛâƙ ýǆåāƵ çíƵ üƓǈǋ Ǌǈá Ǐǃã ïƓƬá éǒơ Üýƶƕǃå Ơǆǀǃåā ǑǄǒǆǂƙǃå ăïǃå ǊǒǄƵ ûƕõǆǃå Ơǆǀǃå
 ăïǃå Ɨǀǒïõ þåíƤƙƪå ÜĄƓǒƪƓƿ āá ĄƓǒïõ Ơǆǀǃå ÷āǈ ýǆåāƶǃå ǉîǋ þưƙā ÜƠǆǀǃå ăïǃå þƓöǈ þåíƤƙƪå ÜƗƛǒíơ þá èǈƓǂ ƗǒíǒǄǀƙ Ɨƶƕƙǆǃå

 ÿǆ ǏǄƵá Ăāƙƪǆ ÿāǀǀơǒ ĄƓǈƪ ïƺƮǕå ÿǒƵïåðǆǃå ÿá êîāǆǈǃå ïǌöá Ɠǆǂ ÜƗƵåïðǃå íƵāǆ Ü÷ïåðǆǄǃ ǑǆǒǄƶƙǃå Ăāƙƪǆǃå ÜǑǄǒǆǂƙǃå
 ƠǆǀǄǃ ƗǒƞƓƙǈǗå çßƓƽǂǃå õƪāƙǆ ƸǄƕ íƿā Üÿƪǃå ǑƼ ÿǒǆíǀƙǆǃå ÿǒƵïåðǆǃƓƕ ĄƗǈïƓǀǆ ƗǒƞƓƙǈǗå çßƓƽǂǃå Ǒǃåāơ82 ÜƗǈǒƶǃå Ăāƙƪǆ ǏǄƵ %

 èƺǄƕ íǀƼ ƗöƼƓơǆǃå Ăāƙƪǆ ǏǄƵ Ɠǆá86 Ü%78ā Ü%89 ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ èǈƓǂā ÜǑǃåāƙǃå ǏǄƵ Ɨǂƪơǃåā ÜƓƵïí ÜæǄơ ǑƼ %
 ÿǆ ïƛǂá ǏǃāǕå83 Ǒǃåāơ ƗǒǈƓƛǃå Ɨǀõǈǆǃå ǑƼā Ü%80 ûǒïõ ÿƵ ƗǒƞƓƙǈǗå çßƓƽǂǃå Ăāƙƪǆ çíƓǒðǃ ïƼāƙƙ ƗǒǈƓǂǆǗå ÿƎƼ ǑǃƓƙǃƓƕā Ü%

ƶǆ) êîāǆǈǃå ïǌöá .Ɠǌǒǈíƙ Ǐǃã ăíâƙ Ǒƙǃå æƓƕƪǕå ƗƞǃƓFrontier Ơǆǀǃå ýāƮơǆ ăï ǑƼ ƗǆíƤƙƪǆǃå ǉƓǒǆǃå þåíƤƙƪå çßƓƽǂ ÿá (
 ǏǄƵ ÜƗǒǆāǂơǃå ăïǃå ïíƓƮǆ þåíƤƙƪå üǃîǂ Ɠǋíǒðǒā ÜǉƓǒǆǃå þåíƤƙƪå çßƓƽǂ ÿǆ îåîïǃƓƕ ăïǃå Ɨǒǈǀƙ íǒðƙ éǒơ ÜýǆåāƵ çíƶƕ ïƛƋƙƙ

 ïðǃå þǋƓƪƙ Ɠǆǂ ÜƗǈǒƶǃå Ăāƙƪǆ.çßƓƽǂǃå ǉîǋ Ăāƙƪǆ ÿǆ ôƽƤǒƼ ƗƵåïðǃå ǑƼ ïǒǂƕƙǃå Ɠǆá ÜǉƓǒǆǃå þåíƤƙƪå çßƓƽǂ çíƓǒð ǑƼ ƗǒǃǓå ƗƵå 
 þǃ åîã ÜƗǒƵåïðǃå èƓƵāïƬǆǃå ǑƼ ïǒāõƙǃå ÿǂǆǒ Ǚ îã ÜǑƵåïðǃå íƓƮƙƿǙå þǄƶǃ ƗǒƪƓƪǕå èƓƵāưāǆǃå ÿǆ êƓƙǈǗå úǒǃƓǂƙ Ɨƪåïí ŋíƶĈƙ

 ýƛǆƙ éǒơ .çíǒƞ ƗƼïƶǆ úǒǃƓǂƙǃå úïƶƙā ñïíƙ ǊƽǒǃƓǂƙā íāíïǆǃå ÿǒƕ Ɨƿǚƶǃå ǑƵåïð ǑƞƓƙǈã ÷āïƬǆ ăǕ ƗǒǄǂǃå úǒǃƓǂƙǃå Ɨǃåí
 ïƛǂǕå þƞơǃå ÿá Ǐǃã ƗǒíƓƮƙƿǙå Ɨǒïöǈǃå ïǒƬƙā .Ɠǌǈǆ ƗǀƙƬǆǃå ƗǒƞƓƙǈǗå ýåāíǃå Ɨƶǒƕõ ǏǄƵ úǒǃƓǂƙǃå ýåāí Ɨƶǒƕõ úƿāƙƙā ÜƗǒǄǂǃå

ǆǃå çíơāǄǃ ƗǒƞƓƙǈã ƗƽǄǂƙ ýƿá ûǀơǒ ăîǃå þƞơǃå āǋ ÜƗǒƞƓƙǈã çßƓƽǂ ƴǆ ƗǒǄǂǃå úǒǃƓǂƙǃå õƪāƙǆ Ɠǒǈơǈǆ ƴõƓǀƙ íǈƵ ííơƙǒā Ɨƞƙǈ
 ÜÿāïƤàā ýåðƹ) ĂïƺƮǃå ǊƙǒƓǌǈ Ǐǃã ƗǒǄǂǃå úǒǃƓǂƙǃå Ǐǈơǈǆ õƪāƙǆ ýƮǒ ƓǆíǈƵ üǃî þƙǒā ÜƗǒíơǃå úǒǃƓǂƙǃå2010.( 
) ǑǄƵ èǆƓƿ íǀƼ ÜƗǒƞǒƙåïƙƪå ýǒƮƓơǆ çíƵ ǏǄƵā ÿǒƛơƓƕǃå ÿǆ íǒíƶǃå ýƕƿ ÿǆ êƓƙǈǗå úǒǃƓǂƙ ýåāí èƪïí2011 ( Ɨǃåí  ïǒíǀƙƕ

 ƗǒǄǂǃå úǒǃƓǂƙǃå ǑǃƓǆƞã ÿǆ ïƕǂǕå Ɨƕƪǈǃå ǏǄƵ çïǒƺƙǆǃå úǒǃƓǂƙǃå èîāơƙƪå éǒơ ÜûåïƶǃƓƕ ƗǒǆïƓõǃå ßƓưƿ ǑƼ ïǒƶƬǃå êƓƙǈã úǒǃƓǂƙ
 Ǌƙƕƪǈ Ɠǆ ƗǄǂƬǆ63.9) ÿāïƤàā ǑǄǒǂƶǃå ñïí éǒơ .ƗǒǄǂǃå úǒǃƓǂƙǃå ǑǃƓǆƞã Ǐǃã %2009 ƗǒíƬåïǃå ƗǒơƓǈƕ Ơǆǀǃå êƓƙǈã úǒǃƓǂƙ (

ûåïƶǃå ǑƼ ǑƵïðǆǃå ƝƙƓǈǃå õƪāƙǆ ÿƵ ƠƕïǄǃ þöƶǆǃå ǉïǒöǈā úǒǃƓǂƙǄǃ Ǒǈíǆǃå ýƛǆǕå ƝƙƓǈǃå ÿǆ ýǂ ǑƼ çíƓǒð íāƞā Ǐǃã åāǄƮāƙā Ü
) ÿāïƤàā ýåðƹ ÿĊǒƕ Ɠǆǂ .ǑƵïðǆǃå ýƤíǃå ǑƼƓƮ ôƓƽƤǈå ǑǃƓƙǃƓƕā ÜǑǄƶƽǃå2010 ýǆƶǃåā ôïǕå íïåāǆ þåíƤƙƪå ǑƼ ïíǋ íāƞā (

ÿƵ ÿǒƞƙǈǆǃå íƓƶƙƕå ýǚƤ ÿǆ ýƓǆǃå ñáïā Ơǆǀǃå ýāƮơǆ ÿǆ ýƛǆǕå ƝƙƓǈǃå ûǒǀơƙ. ) ÿāïƤàā ÿƓơïƼ ýƮāƙ Ɠǆǈǒƕ2013 ǑƼ (
 èƓƕǄõƙǆ ûāƽǒ þíƤƙƪǆǃå ýǆƶǃå íïāǆ ǑƼ ôƑƓƼ íāƞā Ǐǃã ûåïƶǃƓƕ õƪåā ƗöƼƓơǆ ǑƼ Ơǆǀǃå êƓƙǈã èƓǒíƓƮƙƿǗ ƗǒǄǒǄơƙ Ɨƪåïí

 Ǒǃåāơƕ ýƛǆǕå êƓƙǈǗå ÿǆ ýƿá Ɨǈǒƶǃå êƓƙǈã ÿƓǂā ÜăíƓƮƙƿǙå êƓƙǈǗå62.7 í/Ƹǂ .þǈā 
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:èƟƓǁä ƕǂǀƪǄ 
 ÜƗǄǆƓǂƙǆǃå Ɨǒǈǀƙǃå Ɨǆðơǃå ÷Ɠƕƙå þíƶǃ Ąåïöǈ Ɨǒƛơƕǃå ðǂåïǆǃå ǑƼ ǊƙǒƞƓƙǈƎƕ ƗǈïƓǀǆ Ɨǒǈíƙǆ ÿǒƵïåðǆǃå Ăíǃ Ơǆǀǃå ýāƮơǆ ƗǒƞƓƙǈã èǄö

 éǒơ ÿǒƕ (Ɨǒïāƪ) Ɨǒƕïƶǃå ïƓõƿǕå ǑƼ Ǒƕïƶǃå ǑƑåîƺǃå ÿǆǕå ðǒðƶƙ ÷āïƬǆ ÿǆ ǏǃāǕå ƗǄơïǆǃå èîƽǈ2010-2013  Ɨǀõǈǆ ǑƼ
 þöǈǃå öƽơā ÜƓǌƞǒāïƙā Ɨǈƪơǆǃå Ơǆǀǃå úƓǈƮá þåíƤƙƪå ýǚƤ ÿǆ Ơǆǀǃå êƓƙǈã çíƓǒð úíǌƕ ÜæǄơ Ɨǈǒíǆ ûïƬ ýƓǆƬ æƓƕǃå

 ā ÜǉƓǒǆǃå ïíƓƮǆǃ ßúǂǃå þåíƤƙƪǙåā ÜƗǒǃāƮơǆǃå .Ɨƛǒíơǃå èƓǈƓǀƙǃå þåíƤƙƪå 
:èƟƓǁä ƕǐǄǉà 

 ƓǆǈȒåā ƗǒƞƓƙǈǗå çíƓǒð ǑƼ õǀƼ ñǒǃ (Ɨǒïāƪ) Ɨǒƕïƶǃå ïƓõƿǕå ǑƼ ǑƑåîƺǃå ÿǆǕå ðǒðƶƙ ÷āïƬǆ ïāíǃ Ǌǆǒǒǀƙ ǑƼ éơƕǃå Ɨǒǆǋá ÿǆǂƙ
.Ɨƛǒíơǃå ƗǒǈǀƙǄǃ ýƛǆǕå þåíƤƙƪǙå 

:èƟƓǁä ùäìǉà 
1.  ăāïǆǃå Ơǆǀǃå êƓƙǈã úǒǃƓǂƙǃ ăíƓƮƙƿǙå ýǒǄơƙǃå.ýƶƕǃåā 
2.  ýǂ íǈƵ êƓƙǈǗå èǚƤíǆ ôƶƕ ǏǄƵ íƓǆƙƵǙƓƕ (ăāïǆǃåā ýƶƕǃå) Ơǆǀǃå ǑƵïåðǆǃ Ɨǒǈƽǃå çßƓƽǂǃå èƓǒāƙƪǆ íǒíơƙ

.ýƶƕǃåā ăāïǆǃå Ơǆǀǃå ƗǄƹ ÿǆ Ăāƙƪǆ 
3. .ƗƼíǌƙƪǆǃå Ɨǀõǈǆǃå ǑƼ Ơǆǀǃå ƗǒƞƓƙǈã ǑƼ Ɨǒǈƽǃå çßƓƽǂǃå ƴƼï ǑƼ ĄåïǒƛƋƙ ïƛǂǕå ýǆåāƶǃå íǒíơƙ 
4. êƓƙǈǗå úǒǃƓǂƙ ýåāí ïǒíǀƙ .Ɨƪåïíǃå Ɨǀõǈǆ ǑƼ 

ìäĀǄ :ǈƾƏäîôĀ èƟƓǁä 
 ÿǆ èƶǆƞ Ǒƙǃå ƗǒǃāǕå èƓǈƓǒƕǃå ǏǄƵ éơƕǃå íǆƙƵå123  ÿǆǕå ðǒðƶƙ" ÷āïƬǆ ýǆƵ Ɨǀõǈǆǃ ƗƶƕƓƙǃå Ăïǀǃå ǏǄƵ ƗƵðāǆ ƗƵïðǆ

 Ɨǒƕïƶǃå ïƓõƿǕå ǑƼ ǑƑåîƺǃå- íǒíơƙ þƙ éǒơƕ ÜƗǒƑåāƬƶǃå Ɨǒǀƕõǃå Ɨǈǒƶǃå ûǒïõ ÿƵ Ɨƪåïíǃå ƗǈǒƵ èïǒƙƤå .æƓƕǃå Ɨǀõǈǆ ǑƼ "Ɨǒïāƪ
ư ƗǄǆƓƶǃå ƗǒíƓƬïǗå èåíơāǃå ýǂƬƕ ƗǒíƓƬïã çíơā ýǂ ÿǆư Ɨƪåïíǃå ǑƼ ƗƼíǌƙƪǆǃå Ăïǀǃå ïƓǒƙƤå þƙ þƛ ÿǆā Ü÷āïƬǆǃå Ɨǀõǈǆ ÿǆ

 ÿƵ èƓǈƓǒƕǃå èƶǆƞā ÜǑƑåāƬƵ ýǂƬƕ Ɨǒïƿ ýǂ ÿǆư þǌƙǄƕƓǀǆ èǆƙ ÿǒîǃå ÿǒƵïåðǆǃå ïƓǒƙƤå þƙ Ɨǀơǚǃå ƗǄơïǆǃå ǑƼā ÜǑƑåāƬƵ
ǒāǈƓƛǃå èƓǈƓǒƕǃå ǏǄƵ éơƕǃå íǆƙƵå Ɠǆǂ .ƗǒƮƤƬǃå ƗǄƕƓǀǆǃå ûǒïõ èƓƪƪâǆǃåā èƓǌƞǃå èåïåíƮã ÿǆ ƓǌǒǄƵ ýāƮơǃå þƙ Ǒƙǃå Ɨ

 ßƓƮơǗå Ɨǒïǒíǆ ÿƵ çïíƓƮǃå ƗǒƑƓƮơǗå èƓǈƓǒƕǃå ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÿƵ çïíƓƮ èƓǈƓǒƕ) ƗƮƮƤƙǆǃå
Ʈơǘǃ ăðǂïǆǃå æƙǂǆǃå ÿƵā ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā ǑƼ íƓƬïǗå Ɨǒïǒíǆ ÿƵā ǑƵåïðǃå õǒõƤƙǃåā .(ßƓ 

 ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā ÿƵ çïíƓƮǃå Ɨǒāǈƪǃå ƗǒƵåïðǃå ƗǒƑƓƮơǗå ƗƵāǆƞǆǄǃ ĄƓǀƼā ăíƓƮƙƿǙå íƑƓƶǃåā úǒǃƓǂƙǃå èƕƪơ
)2013( :èǈǆưƙā 
1-:èǄǆƬā :úǒǃƓǂƙǃå 
- ǃå úǒǃƓǂƙ:çïǒƺƙǆǃå  èǈǆưƙ) êƓƙǈǗå èƓǆðǄƙƪǆ Ɨǆǒƿ ā çíǆƪǕåā ăïǃåā ïåîƕǃå Ɨǆǒƿ ā èåíǒƕǆǃå íåāǆ ā ƗơƼƓǂǆǃå/ƗƑƕƶƙǃå øïåāƼýāǄƬǃå (

 ïāƞá ÜƗơƼƓǂǆǃå íåāǆ òïā ăïǃåā íƓǆƪǃå òïā ïîƕǃå ïāƞá ÜôïǕå ðǒǌƞƙā Ɨơǚƽǃå úǒǃƓǂƙ) ƗǒƵåïðǃå èƓǒǄǆƶǃå úǒǃƓǂƙ Ɨǆǒƿā
.(ýǀǈǃåā íƓƮơǃåā ƗǃƓǆƶǃå 

-ýƓǆǃå ñáï çíƑƓƼ: ǈǆǆǃå Ɨǒíǀǈǃåā Ɨǒǈǒƶǃå ôāïǀǃå ǏǄƵ Ɨưāïƽǆǃå íƑåāƽǃå ßāư ǏǄƵ ƓǌƕƓƪơ þƙ ÷āïƼ ýƕƿ ÿǆ ÿǒƵïåðǆǄǃ Ɨơā
ƴƿåāƕ ǑǈāƓƶƙǃå ǑƵåïðǃå úïƮǆǃå 7.5êƓƙǈǗå èƓǆðǄƙƪǆ Ɨǆǒƿ ǑǃƓǆƞã ÿǆ %. 

-  :Ɨǒïƛǈ èƓǀƽǈ5.çïǒƺƙǆǃå úǒǃƓǂƙǃå ÷āǆƞǆ ÿǆ % 
2-ǋ/Ƹǂ) êƓƙǈǗå Ɨǒǆǂ æïưƕ ƓǌƕƓƪơ þƙ :èåíåïǒǗåïƓƙǂ:(Ƹǂ/ñ.ý) ƴǒƕǆǃå ïƶƪƕ ( 
-åāǃå Ƹǂǃå ƴǒƕǆ ïƶƪƕ ĄƓƕāïưǆ ñǒƑïǃå ƝƙƓǈǃå.íơ 
-  ƓǒƓǀƕ) ăāǈƓƛǃå ƝƙƓǈǃåǃåíơåāǃå Ƹǂǃå ƴǒƕǆ ïƶƪƕ ĄƓƕāïưǆ (ýāƮơǆ. 
3-ǑƼƓƮǃå Ơƕïǃå: :ƗǒƙǓå ƗǃíƓƶǆǃå ýǚƤ ÿǆ æƪơ 

-  (ïƓƙǂǋ/ñ.ý) ǑƼƓƮǃå Ơƕïǃå= èåíåïǒǗå ǑǃƓǆƞã-úǒǃƓǂƙǃå ǑǃƓǆƞã. 



ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

78 

 

:ǏƏäĀƪƴǁä ĂìĀìƟǁä éƑƗǆǕä ƕǁäì 
íƶĈǒ éơƓƕǃå Farrell, (1957)  þƓƿ éǒơ ÜèåßƓƽǂǃå æƓƪơā ýǒǄơƙ Ɨǒƞǌǈǆ ñƪá ÿǆ ýāá Ɨǒƶǒðāƙǃåā Ɨǒǈƽǃå çßƓƽǂǃå ñƓǒǀƕåíơāǄǃè 

ƗǒƞƓƙǈǗåå Ǒǈƶƙā ÜƗǒǈƽǃå çßƓƽǂǃ  ǏǄƵá ûǒǀơƙƗǒǆǂ ǈǂǆǆƗ êƓƙǈǗå ýǆåāƵ ÿǆ çííơǆ èƓǒǆǂ ÿǆ ĄƓƿǚõǈå êƓƙǈǗå ÿǆÜ  ýƿá þåíƤƙƪå āá
 ÿǆ ííơǆ þƞơ ûǒǀơƙǃ êƓƙǈǗå ýǆåāƵ ÿǆ ÿǂǆǆ ïíƿêƓƙǈǗå ƗǒƞƓƙǈǗå çíơāǃå çßƓƽǂ þíƵ Ǒǈƶƙā ÜǄƬƼƓǌ  êƓƙǈã ǏƮƿǕ ýāƮāǃå ǑƼ

ƗǆíƤƙƪǆǃå íïåāǆǃå ñƽǈ ÿǆ ÿǂǆǆ. 
íƶĈǒ  ýǒǄơƙ ƗǃåíǑƞƓƙǈǗå ƓǌõƓƬǈ ǑƼ ƗǌƕƓƬƙǆǃå ÷ïåðǆǃå çßƓƽǂ ÿǒƕ ƗǈïƓǀǆ ßåïƞã ǑƼ Ąåíƞ çíƵƓƪǆ Ɨǀǒïõ ǑƑåāƬƶǃå ăíāíơǃå êƓƙǈǗå 
)Battese, 1992Ü( õǃå ǉîǋ þíǀƙ éǒơ Ɨǒǈƽǃå çßƓƽǂǃå ûǒǀơƙ þíƵ æƓƕƪá ÿƵ ƝƑƓƙǈ Ɨǀǒï ƗǄǆƓǂǃå100% íïåāǆǃå çïåíã ǑƼÜ  āá

çßƓƽǂǃå ƴƼï ýƞá ÿǆ èƓơïƙǀǆ þǒíǀƙ ǑƼ íƵƓƪƙ Ɠǌǈá Ɠǆǂ èǚƤíǆǃåÜ èǚƤíǆǃå ǑƼ ïíǌǃå ýǒǄǀƙāÜ  ǑǃƓƙǃƓƕā çíƓǒð .êƓƙǈǗå 
 éơƕǃå íǆƙƵå íǒíơƙǃ ƗǒƑåāƬƶǃå Ɨǀǒïõǃå ûǒƕõƙƗǃåí ǒíāíơǃå êƓƙǈǗåÜƗ  ĄƓưǒá ííơƙ Ǒƙǃåā èåïǒƺƙǆǃå ƗǒƑåāƬƶǃå Ĉƙ þǃ Ǒƙǃå â ÿǒƶƕ îƤ

êîāǆǈǃå ǑƼ ïƓƕƙƵǙåÜ  Ǐǃã ƗƼƓưǗƓƕßƓõƤǕå Ɨƕǂƙïǆǃå ƗǒƪƓǒǀǃå Ü:ǑǃƓƙǃƓǂ ǑƑåāƬƶǃå ăíāíơǃå êƓƙǈǗå êîāǆǈ ƠƕƮǒ üǃîƕā 
Ù ÆØ Éȡ ɼÅØÐÖÉÕÉ      É ρȟςȟȣȢȢȟÎȢ 

éǒơ ÿá: 
Y: èƓƞïƤǆǃå āá êƓƙǈǗå Ɨǒǆǂ Ǒǋ. 
Xi : ƗǒǆǂèǚƤíǆǃå. 
UiÿƵ ïƕƶǒ ǑƑåāƬƵ ïǒƺƙǆ : çßƓƽǂǃå þíƵ  ƗƞǒƙǈƓƿāïƽǃåè ÷ïåðǆǃå çßƓƽǂ ǑƼÜ ƗǒƞƓƙǈǗå èåíơāǃå āá Ü Ɨǆǒƿ èǈƓǂ åîƎƼui =0 Ü åîǋ

ăíāíơǃå Ǐǈơǈǆǃå ǏǄƵ ƴǀƙ ƗǒƞƓƙǈǗå çíơāǃå ÿá ǑǈƶǒÜ  ā ÿāǂƙçßƓƽǂ èǀǀơ íƿ 100èǈƓǂ åîã Ɠǆá Ü% ui<0 Ü çíơāǃå ÿá Ǒǈƶǒ åîǌƼ
ƙǙ ƗǒƞƓƙǈǗåçâƽǂ ïǒƹ Ǒǋā ăíāíơǃå Ǐǈơǈǆǃå ǏǄƵ ƴǀ ƗǒƑåāƬƶǃå íāíơǃå Ɨǃåí ýǒǄơƙ ǑƼ ôïƙƽǒ üǃîǃ ĄƓǆƑåí æƞāǆ ïǒƺƙǆǃå åîǋā Ü

Ǒƶǒƕõǃå úƮǈ ƴǒðāƙǄǃ ƴƕƙǒ Ǌǈá. 
Vi : āǋǃåǃå ƋõƤ ÜñƓǒǀǃå ßƓõƤá ñǂƶǒ ăîǃåā ÜǑƑåāƬƶêîāǆǈǃå ǑƼ ýƤíƙ þǃ Ǒƙǃå ĂïƤǕå ýǆåāƶǃåā ƗǒƑåāƬƶǃå ßƓõƤǕå ÿāǂƙ íƿā Ü

 ƗƕƞāǆǑƶǒƕõ ƴǒðāƙ āî Ǌǈá ôïƙƽǒā ÜƗƕǃƓƪ āá . 
) ñǚùùùƹāí æāùùǂ êƓùùùƙǈǗå Ɨùùùǃåí þíƤƙùùƪƙāCobb- Douglas) ƗǒƑåāùùùƬƶǃå Ɨùùǒíāíơǃå êƓùùùƙǈǗå Ɨùùùǃåí êîāùùǆǈá íùùùǒíơƙǃ (SFPF þùùùƙ ăîùùùǃå (

ùùƬǙ ĄƓùùƪƓƪá íùùƶǒ ăîùùǃåā ÜƗùùǆíǀƙǆǃåā ƗùùǒǆƓǈǃå ÿåíùùǄƕǃå ǑùùƼ ƴùùƪåā ûƓùùõǈ ǏùùǄƵā ÷ïåðùùǆǄǃ Ɨùùǒǈƽǃå çßƓùùƽǂǃå ïǒíùùǀƙ ýùùƞá ÿùùǆ ǊǆåíƤƙùùƪå Ɨùùǃåí ûƓǀƙ
) ƗǒƑåāƬƶǃå Ɨǒíāíơǃå úǒǃƓǂƙǃåBravo- Ureta and Pinheiro, 1997.( 

 èïŎíĈƿçßƓƽǂǃå Ɨǒǈƽǃå Technical Efficiency )TE (ýǒǄơƙǃåƗǀǒïõƕ ăíāíơǃå ǑƑåāƬƶǃåStochastic Frontier Analysis 
)SFA:ƗǒǃƓƙǃå èåāõƤǃå ûƼā ( 

1.  ) ƗǒíƓǒƙƵǙå ĂïƺƮǃå èƓƶƕïǆǃå Ɨǀǒïõ þåíƤƙƪåOLSǃ ( Ɨǃåí èƓǆǄƶǆǃ ðǒơƙǆ ïǒƹ ǑõƤ ïǒíǀƙ ýưƼá ǏǄƵ ýāƮơǄ
.Ąåðǒơƙǆ ÿāǂǒ ăîǃå ăíƓƮǃå ïāơǆǃå ÿǆ ƴõǀǈǆǃå ßðƞǃå åíƵ Ɠǆ êƓƙǈǗå 

2. ) ƗơơƮǆǃå ƗǒíƓǒƙƵǙå ĂïƺƮǃå èƓƶƕïǆǃå Ɨǀǒïõ ǏǄƵ íƓǆƙƵǙåCOLS çðǒơƙǆ ïǒƹ ƗǒõƤ þǃƓƶǆ ǏǄƵ ýāƮơǄǃ (
.ăíƓƮǃå ïāơǆǃå ÿǆ ƴõǀǈǆǃå ßðƞǃå Ɨǈǆưƙǆ 

3. ǏǄƵ ýāƮơǃå  Ɨǀǒïõ þåíƤƙƪƓƕ üǃîā ƗǒƑåāƬƶǃå Ɨǒíāíơǃå êƓƙǈǗå Ɨǃåí èƓǆǄƶǆǃ ĂāƮǀǃå ƗǒǃƓǆƙơǙå èåïǒíǀƙ
)Maximum Likelihood .Ɨƿāƽƙǆǃå ƗǒǆƙǒïƓƹāǄǃå êƓƙǈǗå Ɨǃåí ûƼā ( 

æāǂ) ǑƑåāƬƶǃå ăíāíơǃå êƓƙǈǗå Ɨǃåí Ɲǌǈǆ ƴƕƙå-  ăāïǆǃå Ơǆǀǃå ÷ïåðǆǃ Ɨǒǈƽǃåā ƗǒíƓƮƙƿǙå çßƓƽǂǃå ñƓǒǀǃ (ñǚƹāí ǑƼ ýƶƕǃåā
 ƝǆƓǈïƕ þåíƤƙƪƓƕ ÜƗƪåïíǃå ƗǀõǈǆFrontier 4.1:ǑǃƓƙǃå ýǂƬǃå ûƼā èåïǒƺƙǆǃå ÿǆ ƗƵāǆƞǆ ǏǄƵ êîāǆǈǃå ýǆƙƬå îã Ü 

,ÎώὭὩὰὨ ɼπ‍ρÌÎ ίὩὩὨ ὶὥὸὩɼς ÌÎ . ÑÕÁÎÔÉÔÉÅÓɼσ ÌÎὖ ήόὥὲὸὭὸὭὩί
ὦτὺὥὶὭὥὦὰὩὧέίὸὺὭόὭ 

: ÿá éǒơ 
yield: .(ïƓƙǂùǋ/Ƹǂ) ƗơƓƪǆǃå çíơā ƗǒƞƓƙǈã ýƛǆǒ 
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ίὩὩὨ ὶὥὸὩ.(ïƓƙǂùǋ/Ƹǂ) ïåîƕǃå ýíƶǆ : 
. ÑÕÁÎÔÉÔÉÅÓ: .(ïƓƙǂùǋ/Ƹǂ) ƗƼƓưǆǃå ǑƙāðǓå íƓǆƪǃå èƓǒǆǂ ýƛǆƙ 
0 ÑÕÁÎÔÉÔÉÅÓ.(ïƓƙǂùǋ/Ƹǂ) ƗƼƓưǆǃå ǑƙƓƽƪāƽǃåå íƓǆƪǃå èƓǒǆǂ ýƛǆƙ : 
Variable costƓƙǂǋ/ñ.ý) çïǒƺƙǆǃå úǒǃƓǂƙǃå ýƛǆƙ :.(ï 

vi :ǃåǃå ƋõƤ ñƓǒǀǃå ßƓõƤá ñǂƶǒ ăîǃå ǑƑåāƬƶêîāǆǈǃå ǑƼ ýƤíƙ þǃ Ǒƙǃå ĂïƤǕå ýǆåāƶǃåā. 
UiÿƵ ïƕƶǒ ăîǃå ǑƑåāƬƶǃå ïǒƺƙǆǃå : çßƓƽǂǃå þíƵ . 

 ƝǆƓǈïƕ þíƤƙƪåSPSS v18.0  úǒǃƓǂƙǃå ýåāí ÿǒƕ ƗǄưƓƽǆǃå èǆƙ íƿā ÜǑƑƓƮơã êîāǆǈ ýưƼá ïƓǒƙƤåā úǒǃƓǂƙǃå ýåāí ïǒíǀƙǃ
 Ɨǒāǈƶǆā ÜăíƓƮƙƿǙå ûõǈǆǃå ƴǆ ƗǄǀƙƪǆǃå èǚǆƓƶǆǃå èåïƓƬã ûƼåāƙ ñƓƪá ǏǄƵ Ɨǒƕǒƶǂƙǃåā Ɨǒƶǒƕïƙǃåā ƗǒõƤǃå çïāƮǃå ǑƼ çïíǀǆǃå

 Ɨǆǒƿ) ïåíơǈǙå èǚǆƓƶǆT) íǒíơƙǃå ýǆƓƶǆ Ɨǆǒƿā Ü(R2ǆā Ü( Ɨǆǒƿ) þƓƵ ýǂƬƕ êîāǆǈǃå ƗǒāǈƶF.Ǒƕǒƶǂƙǃå êîāǆǈǃå ïǒƙƤåā ( 

:ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
:åƑƓǁä ƕƾôǆǄ Ǐƺ ĂĀîǄǁäĀ üƴƓǁä ƞǄƾǁä éƑƗǆâ Ǐƺ ìîäĀǄǁä ýäìƢƗƨǗ ƕǐìƑƬƗƽǗä æÞƑƻǀǁä 

 åāǈƓǂ ăāïǆ ýǂƬƕ Ơǆǀǃå ÿāƵïðǒ ÿǒîǃå ÿǒƵïåðǆǃå ííƵ ÿá èåïƓǆƙƪǙå ýǒǄơƙ èƓǈƓǒƕ ïǌöƙ47  Ɠǆǈǒƕ ÜĄƓƵïåðǆ ýƶƕǃå Ơǆǀǃå ǑƵïåðǆ
 åāǈƓǂ76  ĄƓǒõƪā æƓƕǃå Ɨǀõǈǆ ǑƼ Ơǆǀǃå ýāƮơǆ êƓƙǈã úǒǃƓǂƙ ǑǃƓǆƞã ƸǄƕ éǒơ .Ɨƪåïíǃå ƗǈǒƵ ÿǆư ĄƓƵïåðǆ73981.2 

ā ăāïǆǃå ƠǆǀǄǃ ïƓƙǂǋ/ñ.ý34240.1  āơǈƕ çïǒƺƙǆǃå úǒǃƓǂƙǃå èïŎíĈƿā .ýƶƕǃå ƠǆǀǄǃ ñ.ý49926.8 ā22409.7  ïƓƙǂǋ/ñ.ý
ǀǃåā ăāïǆǃå Ơǆǀǃå ÿǆ ýǂǃ ĄƓǒõƪā èåíåïǒǗå èƺǄƕ Ɠǆǈǒƕ .Ǒǃåāƙǃå ǏǄƵ ýƶƕǃå Ơǆ159945.95 ā76647.2  ÿǆ ýǂǃ ïƓƙǂǋ/ñ.ý

 ýāíƞǃå) Ǒǃåāƙǃå ǏǄƵ ýƶƕǃå Ơǆǀǃåā ăāïǆǃå Ơǆǀǃå1.( 
 üĀìƜǁä1ƕƨĀîìǄǁä ƕǆǐƴǁä Ǐƺ ƞǄƾǁä ǏƳîäïǄ āìǁ çäìäîǐǕäĀ ùǐǁƑǀƗǁä ìĀǆƓ . 

дϝуϡЮϜ 
рмϽв ϱгЦ ЭЛϠ ϱгЦ 

 БЂнϧв ϣуϡЃзЮϜ ϣугкцϜ БЂнϧв ϣуϡЃзЮϜ ϣугкцϜ 

ϬϝϧжшϜ ϤϝвϿЯϧЃв 

(ϼϝϧЫ̮к/Ѐ.Ь) 

ϼϜϻϡЮϜ егϪ 5332.43 10.88 3599.65 15.88 

ϸϝгЃЮϜ егϪ 14829.73 29.94 6345.83 28.36 

ϣϳТϝЫв ϸϜнвм ϤϜϹуϡгЮϜ егϪ 2102.70 4.17 665.28 2.90 

ϣϛϡЛϧЮϜ МϼϜнТ егϪ 121.62 0.19 651.39 2.96 

ϣуКϜϼϾ ϤϝуЯгК СуЮϝЫϦ 

(ϼϝϧЫ̮к/Ѐ.Ь) 

ЌϼцϜ ϿулϯϦм ϣϲыУЮϜ 6989.19 13.95 2748.61 12.03 

ϼϻϡЮϜ ϼнϮϒ 1181.08 2.45 1000.00 4.51 

ϸϝгЃЮϜ Єϼ ϼнϮϒ 1316.22 2.83 329.17 1.51 

ЄϽЮϜ ϼнϮϒ 854.05 1.73 768.75 3.46 

рϼ ϼнϮϒ 3729.73 6.51 0.00 0.00 

ϣЮϝгЛЮϜ ϼнϮϒ 848.65 1.84 299.65 1.35 

ϸϝЋϳЮϜ ϼнϮϒ 6121.62 12.61 3541.67 16.12 

ЭЧзЮϜ ϼнϮϒ 2520.27 4.90 572.22 2.51 

ϬϝϧжшϜ ϤϝвϿЯϧЃв пЯК ЬϝгЮϜ Ѐϒϼ ϢϹϚϝТ 1678.99 3.39 844.66 3.76 

ϣтϽϫж ϤϝЧУж 2300.49 4.61 1042.78 4.65 

(ϼϝϧЫ̮к/Ѐ.Ь) ϢϽуПϧгЮϜ СуЮϝЫϧЮϜ Ингϯв 49926.78 100.00 22409.66 100.00 

 ϼϝϮϐ ϣϧϠϝϪ СуЮϝЫϦ) ЌϼцϜ15(ϤϜϸϜϽтшϜ ев % 23991.89 11497.08 

(ϼϝϧЫ̮к/Ѐ.Ь) ϣуЯЫЮϜ СуЮϝЫϧЮϜ 73981.21 34240.08 

ϤϜϸϜϽтшϜм ϬϝϧжшϜ 

(ϼϝϧЫ̮к/НЪ) ϣуϡϳЮϜ ϣЯПЮϜ БЂнϧв 6448.65 2819.44 

(ϼϝϧЫ̮к/НЪ) ЅЧЮϜ ϣЯО БЂнϧв 2545.95 1597.92 

(НЪ/Ѐ.Ь) ϟϳЮϜ ϽЛЂ БЂнϧв 22.19 23.64 
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(НЪ/Ѐ.Ь) ЅЧЮϜ ϽЛЂ БЂнϧв 6.51 6.27 

(ϼϝϧЫ̮к/Ѐ.Ь) ϟϳЮϜ егϪ 142694.59 66606.94 

(ϼϝϧЫ̮к/Ѐ.Ь) ЅЧЮϜ егϪ 17251.35 10040.28 

(ϼϝϧЫ̮к/Ѐ.Ь) ϤϜϸϜϽтъϜ Ингϯв 159945.95 76647.22 

сТϝЋЮϜ ϱϠϽЮϜ (ϼϝϧЫ̮к/Ѐ.Ь) 85964.74 42407.14 

 ýāíƞǃå èƓǈƓǒƕ ïǒƬƙ Ɠǆǂ1  úǒǃƓǂƙǃå ÿá Ǌƙƕƪǈ Ɠǆ èǄǂƬ çïǒƺƙǆǃå67.49ā ăāïǆǃå ƠǆǀǄǃ %65.45 Ɨǆǒƿ ÿáā Üýƶƕǃå ƠǆǀǄǃ %
 ĄƓǒõƪā ƸǄƕ ûǀơǆǃå Ơƕïǃå85964.7  Ǐǃã ýƶƕǃå Ơǆǀǃå ǑƼ ôƽƤǈåā ăāïǆǃå ƠǆǀǄǃ ïƓƙǂǋ/ñ.ý42407.1  Ăíǃā .ïƓƙǂǋ/ñ.ý

åïðǃå çïåðā) ƗƵåïðǃå çïåðā èƓǒƑƓƮơã ƴǆ ÿƓǒƕƙƪǙå ýǚƤ ÿǆ êƓƙǈǗå úǒǃƓǂƙ ƗǈïƓǀǆ ÜǑƵåïðǃå ëǚƮǗåā ƗƵ2013 ÿá ÿǒƕƙ Ü(
 þƓƵ ǑƼ ƸǄƕ ïõǀǄǃ õƪāƙǆǂ êƓƙǈǗå èƓǆðǄƙƪǆ úǒǃƓǂƙ õƪāƙǆ2013  Ǒǃåāơ39770.28  ǑƪƓǀǃå Ơǆǀǃå ýāƮơǆǃ ïƓƙǂùǋ/ñ.ý

ā ăāïǆǃå12736  ƗǒƵåïðǃå èƓǒǄǆƶǃå úǒǃƓǂƙ õƪāƙǆ ÿƓǂ Ɠǆǈǒƕ .ýƶƕǃå ǑƪƓǀǃå Ơǆǀǃå ýāƮơǆǃ ñ.ý41354 ā13931 
ǆ ýǂǃ ïƓƙǂùǋ/ñ.ý ƗǒǄǂǃå úǒǃƓǂƙǃå èƺǄƕ ǊǒǄƵā .Ǒǃåāƙǃå ǏǄƵ ýƶƕǃåā ăāïǆǃå ǑƪƓǀǃå Ơǆǀǃå ÿ100232  ǑƪƓǀǃå ƠǆǀǄǃ ñ.ý

ā ăāïǆǃå33512  ïåíǀǆƕ ýǀǒ Ɨƪåïíǃå ƗǈǒƵ ǑƼ ăāïǆǃå Ơǆǀǃå êƓƙǈã úǒǃƓǂƙ õƪāƙǆ ÿá Ơưƙǒ ǑǃƓƙǃƓƕā .ýƶƕǃå ǑƪƓǀǃå ƠǆǀǄǃ
20.2 Ơǆǀǃå êƓƙǈã úǒǃƓǂƙ õƪāƙǆ Ɠǆǈǒƕ ÜƗǒïāƪ õƪāƙǆ ÿƵ % Ơǆǀǃå ƗƽǄǂƙ õƪāƙǆ ƸǄƕ .Ɨǒïāƪ õƪāƙǆ ÿǆ ýǒǄǀƕ ǏǄƵá ÿƓǂ ýƶƕǃå
 ăāïǆǃå25.57  ýƶƕǃåā27.77  Ɨƪåïíǃå ƗǈǒƵ ǑƼ Ɠǆǈǒƕ Ɨǒïāƪǃ õƪāƙǆǂ Ƹǂ/ñ.ý11.47 ā12.14  Ơǆǀǃå ÿǆ ýǂǃ Ƹǂ/ñ.ý

.Ǒǃåāƙǃå ǏǄƵ ýƶƕǃåā ăāïǆǃå 

:æîǐƸƗǄǁä ùǐǁƑǀƗǂǁ ƕǐƓƨǆǁä ƕǐǄǉǓä 
 Ɨǒƕƪǈǃå ƗǒǆǋǕå Ɨƪåïí Ăíǃ āíƕǒ) ýǂƬǃå ǑƼ Ɨơưāǆǃå çïǒƺƙǆǃå úǒǃƓǂƙǄǃ1 Ǌƙƕƪǈ Ɠǆ ýĊǂƬ Ơǆǀǃå ýāǀơǃ úƓưǆǃå íƓǆƪǃå ÿǆƛ ÿá (

29.9ā %28.4 Ɨơǚƽǃå úǒǃƓǂƙ Ɨƕƪǈ èƺǄƕ Ɠǆǈǒƕ .Ǒǃåāƙǃå ǏǄƵ ýƶƕǃåā ăāïǆǃå Ơǆǀǃå ÿǆ ýǂǃ çïǒƺƙǆǃå úǒǃƓǂƙǃå ǑǃƓǆƞã ÿǆ %
 ôïǕå ðǒǌƞƙā13.9ā ăāïǆǃå Ơǆǀǃå ǑƼ %12.0 .ýƶƕǃå Ơǆǀǃå ǑƼ % íƓƮơǃå ƗƽǄǂƙ èƺǄƕ ÿǒơ ǑƼ12.6ā %16.1 ÿǆƛā Ü%

 ïåîƕǃå10.9ā %15.9 Ơǆǀǃå ýāǀơ ǑƼ ăïǃå ïāƞá ÿá ïƓƕƙƵǙå ÿǒƶƕ îƤǕå ƴǆ .Ǒǃåāƙǃå ǏǄƵ ýƶƕǃåā ăāïǆǃå Ơǆǀǃå ÿǆ ýǂǃ %
 èƺǄƕ ăāïǆǃå6.5íƙ çïǒƺƙǆǃå úǒǃƓǂƙǃå ƴƕï ÿǆ ïƛǂá ÿá Ǐǃã ƝƑƓƙǈǃå ǉîǋ ïǒƬƙ .çïǒƺƙǆǃå úǒǃƓǂƙǃå ǑǃƓǆƞã ÿǆ % Üçíǆƪǖǃ ĄƓǈǆƛ ƴƼ

 Ǒǃåāơā ăāïǆǃå Ơǆǀǃå ǑƼ ïƤǓå ƴƕïǃå Ɠǆǈǒƕ18.1 ÿǆƛ ÿá Ɠǆǂ .íƓƮơā ôïǕå ðǒǌƞƙā ƗơǚƼ ïāƞƋǂ ƴƼíǒ ýƶƕǃå Ơǆǀǃå ǑƼ %
 íǀƼ ƗǄƮơǆǃƓƕā .ăāïǆǃå Ơǆǀǃå ǑƼ ïåîƕǃå ÿǆƛ ƴǆ ƗǈïƓǀǆǃƓƕ çïǒƺƙǆǃå úǒǃƓǂƙǃå ǑǃƓǆƞã ÿǆ ǏǄƵá Ɨƕƪǈ ýǂƬǒ ýƶƕǃå Ơǆǀǃå ǑƼ ïåîƕǃå

Ǖå èƺǄƕ Ǒǃåāơ ïåîƕǃå ÿǆƛā íƓƮơǃå ïāƞáā ôïǕå ðǒǌƞƙā Ɨơǚƽǃå úǒǃƓǂƙā íƓǆƪǃå ÿǆƛǃ Ɨǒƕƪǈǃå Ɨǒǆǋ67.38 Ơǆǀǃå ǑƼ %
ā ăāïǆǃå72.39 ÿǆ üǃî ÿǂǆǒā ÜǑƼƓƮǃå Ơƕïǃå òǆƓǋ çíƓǒð ǑƼ ĄƓƕƓƞǒã þǌƪƙƪ úǒǃƓǂƙǃå ǉîǋ ýǒǄǀƙ ÿƎƼ ǊǒǄƵā Üýƶƕǃå Ơǆǀǃå ǑƼ %

åîƕǃå èǙíƶǆā çíǆƪǕå þåíƤƙƪå íǒƬïƙ ýǚƤ .íƓƮơǃå èƓǒǄǆƵ ǑƼ ëǚƽǃå þƵí ƴǆ æƪǈǕå ôïǕå ðǒǌƞƙ ûïõ ïƓǒƙƤåā Üï
) Ǒǈåíǆơǃå Ǌǒǃã ýƮāƙ Ɠǆ ƴǆ ƴǆ ƝƑƓƙǈǃå ǉîǋ èǌƕƓƬƙ2012 ÿǆ íƓƮơǃå ïāƞáā ïåîƕǃåā çíǆƪǕå ÿǆƛ ƗǆǋƓƪǆ Ɨƕƪǈ ÿá ÿǆ (

 ÿǆ ǏǄƵǕå èǈƓǂ ïƓƕǈǕå ƗöƼƓơǆƕ þƑƓǀǃå ßƓưƿ ǑƼ ăāïǆǃå ƠǆǀǄǃ çïǒƺƙǆǃå úǒǃƓǂƙǃå ýǆƞǆ èƺǄƕā ĂïƤǕå èåïǒƺƙǆǃå ÿǒƕ21.6 Ü%
20.5 Ü%11.7.Ǒǃåāƙǃå ǏǄƵ Ɠǌǈǆ ýǂǃ % 
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 üǀƪǁä1 ĂĀîǄǁäĀ üƴƓǁä ƞǄƾǁä öîäïǄ Ǐƺ æîǐƸƗǄǁä ùǐǁƑǀƗǁä óƴƓǁ ƕǐƓƨǆǁä ƕǐǄǉǓä . 

 
:åƑƓǁä ƕƾôǆǄ Ǐƺ ĂĀîǄǁäĀ üƴƓǁä ƞǄƾǁä éƑƗǆǕ ƕǐǆƻǁä æÞƑƻǀǁä 

 ƲƓƑƗéƑƗǆǕä ǏƏäĀƪƴǁä ĂìĀìƟǁä :çƑǄǂƴǄǁä ƕǄǐƽĀ 
Ǆƕ āơǈ ÿǒƓƕƙǃå Ɨǆǒƿ èƺ0.0365*** ā0.111*** ƓǆƓƹ Ɨǆǒƿā Ü0.998ā ***0.939 Ɨǆǒǀǃ ǑƪƓǒǀǃå ƋõƤǃå ÿá ÿǒơ ǑƼ Ü***

 āơǈ ƸǄƕ ƓǆƓƹ0.0162 ā0.029  ýāíƞǃå) Ǒǃåāƙǃå ǏǄƵ ýƶƕǃåā ăāïǆǃå Ơǆǀǃå ǑƵïåðǆ ÿǆ ýǂǃ üǃîā2 ƴƕïǆ Ɨǆǒƿ èǈƓǂ éǒơ .(
 Ăāƙƪǆ íǈƵ Ɨǒāǈƶǆ Ɠǆƺǒƪ0.1 ā çíāƞ Ǐǃã ïǒƬƙā Ü% íǈƵ Ɨǒāǈƶǆ ƓǆƓƹ Ɨǆǒƿ èǈƓǂā Üæǂïǆǃå ƋõƤǄǃ ôïƙƽǆǃå ƴǒðāƙǃå ýǂƬ ƗơƮ

 Ăāƙƪǆ0.1 þíƵ Ǐǃã Ǌƕƕƪ íāƶǒ (þǒǀǃå ÿǒƓƕƙ) ăíāíơǃå êƓƙǈǗå ƴƕƓƙ ÿƵ þǒǀǃå íƓƶƙƕå ÿǆ ïƕǂǕå ßðƞǃå ÿá Ǐǃã ïǒƬǒ Ɠǆǆ ĄƓưǒá %
) ǑƑåāƬƶǃå ƋõƤǃå ÿƵ ĄƓƞƙƓǈ ñǒǃā ÜƗǒǈƽǃå çßƓƽǂǃåUmoh, 2006 ïƓƕƙƤå Ɨǆǒƿ ÿá Ơưƙǒā .(LR  ăāïǆǃå Ơǆǀǃå ÷ïåðǆ ǑƼ èƺǄƕ

 āơǈ3.132  Ăāƙƪǆ ǏǄƵ Ɨǒāǈƶǆ Ɨǆǒƿ Ǒǋā1% èƺǄƕ ÿǒơ ǑƼ Ü16.245  Ăāƙƪǆ íǈƵ Ɨǒāǈƶǆ Ǒǋā ýƶƕǃå Ơǆǀǃå ǑƵåïðǆ Ăíǃ
0.1"ƗǄǒíƕǃå Ɨǒưïƽǃå Ɨƞǒƙǈǃå ǉîǋ íǂâƙā Ü%<0 H1: " ÿá ƓǋíƓƽǆ Ǒƙǃåā þíƶǃå ƗǒưïƼ ôƼïƙā  Ü"=0 H0: ăá "  ƴƕƓƙ ÿá

.Ɨǈǒƶǃå ƴƿåā ÿƵ ăāǈƶǆā íǒƞ ýǂƬƕ ïƕƶǒ êîāǆǈǃå ÿá Ǒǈƶǒ åîǋā ÜƗǈǒƶǄǃ Ɨǒǀǒǀơǃå èƓǈƓǒƕǃå ÿƵ ïƕƶǒ Ǚ ăíāíơǃå êƓƙǈǗå 
 üĀìƜǁä2åĀǀ ǏƏäĀƪƴǁä ĂìĀìƟǁä éƑƗǆǕä ƲƓƑƗ .-  ĂĀîǄǁäĀ üƴƓǁä ƞǄƾǁä öîäïǄǁ çƑǄǂƴǄǁä ƕǄǐƽĀ ðǘƷĀì 

сϚϜнЇЛЮϜ рϸмϹϳЮϜ ϬϺнгзЮϜ рмϽв ЭЛϠ 

ϤывϝЛгЮϜ ϤывϝЛгЮϜ ϽтϹЧϦ сЂϝуЧЮϜ ϓГϷЮϜ t-ratio ϤывϝЛгЮϜ ϽтϹЧϦ сЂϝуЧЮϜ ϓГϷЮϜ t-ratio 

ϥϠϝϫЮϜ ɓπ 21.96 2.997 7.33*** 6.39 1.707 3.74*** 

ϼϜϻϡЮϜ ЬϹЛв ɓρ -0.917 0.152 -6.015*** -0.142 0.227 -0.624 

сϦмϾфϜ ϸϝгЃЮϜ ϣугЪ ɓς -0.045 0.0796 -0.563 -0.079 0.022 -3.55*** 

сϦϝУЂнУЮϜ ϸϝгЃЮϜ ϣугЪ ɓσ 0.029 0.011 2.66* 0.029 0.017 1.712(*) 

ϢϽуПϧгЮϜ СуЮϝЫϧЮϜ Ингϯв ɓτ -0.737 0.232 -3.178** 0.274 0.177 1.55 

sigma-squared 0.0365 0.0066 5.543*** 0.111 0.023 4.91*** 

Gamma 0.998 0.0162 61.73*** 0.939 0.029 32.56*** 

log likelihood function 30.25 14.26 

LR test of the one-sided error 3.132** 16.245*** 

 āĀƗƨǄ ìǆƳ ĂĀǆƴǄ :*** Û** Û* Û(*)10 Û5 Û1 Û0.1.ǏǁäĀƗǁä ǍǂƳ % 
 ǑƑåāƬƶǃå ăíāíơǃå êƓƙǈǗå Ɨǃåí ýǒǄơƙ ƝƑƓƙǈ èǈǒƕ ǏǄƵ èƺǄƕā Ɨƕƞāǆ èǈƓǂ ǑƙƓƽƪāƽǃå íƓǆƪǃå Ɨǒǆǂā èƕƓƛǃå èǚǆƓƶǆ Ɨǆǒƿ ÿá

 Ǒǃåāƙǃå21.96 Ü***0.029ā ăāïǆǃå Ơǆǀǃå ǑƼ *6.39 Ü***0.029 ýíƶǆ èǚǆƓƶǆ Ɨǆǒƿ èǈƓǂ Ɠǆǈǒƕ Üýƶƕǃå Ơǆǀǃå ǑƼ (*)
 Ǒǃåāƙǃå ǏǄƵ ăāïǆǃå Ơǆǀǃå ǑƼ èƺǄƕā ƗƕǃƓƪ ǑƙāðǙå íƓǆƪǃå Ɨǒǆǂā ïåîƕǃå-0.917 Ü***-0.045  Ǒǃåāƙǃå ǏǄƵ ýƶƕǃå Ơǆǀǃå ǑƼā
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-0.142Ü-0.079) ƗƕǃƓƪ èǈƓǂƼ çïǒƺƙǆǃå úǒǃƓǂƙǃå ÷āǆƞǆ Ɨǆǒƿ Ɠǆá .***-0.737) Ɨƕƞāǆā ăāïǆǃå Ơǆǀǃå ǑƼ (**0.274 (
 ýāíƞǃå) ýƶƕǃå Ơǆǀǃå ǑƼ2 ǊǒǄƵ ĄßƓǈƕā .( :ǑƙǓå ûƕƓƪǃå ýāíƞǃå ÿǆ Ơưƙǒ 

-  ƗǄƺǃå ƗǄơïǆ Ǐǃã ăāïǆǃå Ơǆǀǃå āƵïåðǆ ýƮāƗƕǃƓƪǃååîǃ Ü  ÿǕ ǑƙāðǓå íƓǆƪǃå Ɨǒǆǂ āá ïåîƕǃå ýíƶǆ çíƓǒð þíƶƕ ƠƮǈǒ
 ÜĄƓǒíƓƮƙƿå Ćíƞǆ ïǒƹ ïǆǕå åîǋā Ü(ƗƮƿƓǈƙǆ Ɨǒíơ ƗǒƞƓƙǈã) óƿƓǈƙǆ ýǂƬƕ ÿǂǃ íāíïǆǃå ǑƼ çíƓǒð Ǐǃã ăíâǒ úāƪ üǃî

 Ɨƕƪǈƕ ƓǌƙíƓǒð ÿǕ ǑƙƓƽƪāƽǃå íƓǆƪǃå èƓǒǆǂ çíƓǒðƕ ƠƮǈǒ Ɠǆǈǒƕ1 Ɨƕƪǈƕ íāíïǆǃå çíƓǒðǃ ăíâƙƪ %0.011% ýåðƓǆ éǒơ Ü
.(çíǒåðƙǆ Ɨǒíơ ƗǒƞƓƙǈã) çíǒåðƙǆǃå ƗǄƺǃå ƗǄơïǆ ǑƼ ÷ïåðǆǃå 

-  ÿƵ ăāǈƶǆ ýǂƬƕā Ɨǃāâƪǆ çïǒƺƙǆǃå úǒǃƓǂƙǃå ÷āǆƞǆ ÿã73.7 ƗƕǃƓƪǃå Ɨǆǒǀǃå ÿȒåā Üăāïǆǃå Ơǆǀǃå íāíïǆ ǑƼ ïǒƺƙǃå ÿǆ %
ǆǃå ôƶƕ þåíƤƙƪå íǒƬïƙ ïǆǕå ǑƵíƙƪǒā çïǒƺƙǆǃå úǒǃƓǂƙǃå çíƓǒð Ăāíƞ þíƵ Ǐǃã ïǒƬǒ Ǌǃ Ǐǃã ýƓǀƙǈǙå úíǌƕ ÜèǚƤí

 ƗǄǀƙƪǆǃå ýǆåāƶǃå èǚǆƓƶǆ Ɨǒāǈƶǆǃ ƗƽǄƙƤǆǃå èƓǒāƙƪǆǃå ÿá Ǐǃã çïƓƬǗå ƴǆ ÜƗƕƞāǆ ƗǄƹ Ǐǃã ýāơƙǃåā ÜǏǄƵá ăíāíơ êƓƙǈã
 æāǂǃ ǑƑåāƬƶǃå ăíāíơǃå êƓƙǈǗå Ɨǃåí) þíƤƙƪǆǃå æāǄƪǕå ýǒǄơƙ ƝƑƓƙǈ ÿǆ Ǒǋ- .(ñǚƹāí 

-  ýíƶǆǃ ƗƕƪǈǃƓƕ (ƗƮƿƓǈƙǆ Ɨǒíơ ƗǒƞƓƙǈã) ƗƮƿƓǈƙǆǃå ƗǄƺǃå ƗǄơïǆ åāƺǄƕ îã ýƶƕǃå Ơǆǀǃå ǑƵïåðǆǃ ƗƕƪǈǃƓƕ ïǆǕå ñƽǈ öơāǃ
 Ɠǌƙǆǒƿ èǈƓǂ íǀƼ çïǒƺƙǆǃå úǒǃƓǂƙǃå ÷āǆƞǆ Ɠǆá.ǑƙƓƽƪāƽǃå íƓǆƪǃå èƓǒǆǂ çíƓǒðƕ ƠƮǈǒ Ɠǆǈǒƕ ÜǑƙāðǓå íƓǆƪǃå Ɨǒǆǂā ïåîƕǃå

Ǚã ýƶƕǃå Ơǆǀǃå ǑƵïåðǆ Ăíǃ Ɨƕƞāǆ .Ɨǒāǈƶǆ ïǒƹ Ɠǌǈá  
ĂĀîǄǁäĀ üƴƓǁä ƞǄƾǁä éƑƗǆǕ ƕǐǆƻǁä æÞƑƻǀǁä ƕǄǐƽ 

 āơǈ ƸǄƕ ǑƑåāƬƶǃå ăíāíơǃå êîāǆǈǃå ƝƑƓƙǈǃ ĄƓƶƕƙ ăāïǆǃå Ơǆǀǃå êƓƙǈã ÷ïåðǆ ǑƼ Ɨǒǈƽǃå çßƓƽǂǃå Ɨǆǒƿ õƪāƙǆ ÿã92.7 ûǀơ íƿā Ü%
53.2 Ǒǃåāơ ûǀơ Ɠǆǈǒƕ Üõƪāƙǆǃå ÿǆ ǏǄƵá ƗǒǈƼ çßƓƽǂ ÿǒƵïåðǆǃå ÿǆ %46.8ÿǆ %  Ɠǆá .õƪāƙǆǃå ÿǆ ýƿá ƗǒǈƼ çßƓƽǂ ÿǒƵïåðǆǃå

 ƸǄƕ íǀƼ ýƶƕǃå Ơǆǀǃå êƓƙǈã ÷ïåðǆ ǑƼ Ɨǒǈƽǃå çßƓƽǂǃå Ɨǆǒƿ õƪāƙǆ79.7 ÿǆ ǏǄƵá ƗǒǈƼ çßƓƽǂ ÿǒƵïåðǆǃå ÿǆ ïƕǂǕå ííƶǃå ûǀơ íƿā Ü%
) õƪāƙǆǃå51  Ǒǃåāơ ăá (ƗƵïðǆ67.1 èǀǀơ Ɠǆǈǒƕ .%25 ) ƗƵïðǆ32.9ǃå) õƪāƙǆǃå ÿǆ Ǐǈíá ƗǒǈƼ çßƓƽǂ (% ýāíƞ3.( 

 üĀìƜǁä3 ĂĀîǄǁäĀ üƴƓǁä ƞǄƾǁä éƑƗǆâ öîäïǄ Ǐƺ ƕǐǆƻǁä æÞƑƻǀǁä ôƨĀƗǄ . ǏƺǏƏäíƸǁä þǄǓä ïǐïƴƗ öĀîƪǄ þǄƮ åƑƓǁä ƕƾôǆǄ 

ϣузУЮϜ Ϣ̭ϝУЫЮϜ БЂнϧв 

рмϽв ЭЛϠ 

0.927 0.797 

БЂнϧгЮϜ ев ЭЦϒ ИϼϜϿв БЂнϧгЮϜ ев пЯКϒ ИϼϜϿв БЂнϧгЮϜ ев ЭЦϒ ИϼϜϿв БЂнϧгЮϜ ев пЯКϒ ИϼϜϿв 

ϸϹЛЮϜ 22 25 25 51 

ϣузТ Ϣ̭ϝУЪ пжϸϒ 0.839 0.931 0.471 0.819 

ϣузТ Ϣ̭ϝУЪ пЯКϒ 0.925 0.968 0.796 0.969 

рϼϝуЛгЮϜ РϜϽϳжъϜ 0.024 0.0106 0.093 0.033 

 èƺǄƕ ïíǌǃå Ɨƕƪǈ ÿá ûƕƪ Ɠǆǆ Ɲƙǈƙƪǒ7.3ā %20.3) ăāïǆǃå Ơǆǀǃå ǑƵïåðǆ ÿǆ ýǂǃ %100-92.7) ýƶƕǃå Ơǆǀǃåā (100-
79.7 .( íƓǆƪǃå èƓǒǆǂā ïåîƕǃå èǙíƶǆ ôǒƽƤƙ ăá ÜèǚƤíǆǃå Ɨǒǆǂ ýǒǄǀƙ Ɠǌǈǂǆǒ ÷ïåðǆǃå æǄƹá ÿá Ǐǃã ƝƑƓƙǈǃå ǉîǋ ïǒƬƙā

 ǏǄƵ ÜăïƓǒƶǆǃå úåïơǈǙå Ɨǆǒƿ ôƓƽƤǈå ÿǆ ýíƙƪǒā .êƓƙǈǗå ÿǆ ǑǃƓơǃå Ăāƙƪǆǃå ñƽǈ ǏǄƵ ƗöƼƓơǆǃå ƴǆ ǑƪǒƑï ýǂƬƕ ǑƙāðǓå
ÿǆ ƗƵāǆƞǆ ýǂ ÿǆư Ɨǒǈƽǃå çßƓƽǂǃå Ɨǆǒƿ æïƓǀƙ  þíǀƙ ĄƓƕǒïǀƙ Ɨƪåïíǃå ƗǈǒƵ ǑƼ ÷ïåðǆǃå ƴǒǆƞ ÿƋƕ ǉïǒƪƽƙ ÿǂǆǒ åîǋā Ü÷ïåðǆǃå

 ÜƗơƓƙǆǃå íïåāǆǃå çïåíã ǑƼ Ɨǒǈƽǃå çßƓƽǂǃå éǒơ ÿǆ ƗƕïƓǀƙǆ ƝƑƓƙǈ üǃîƕ èǀǀơƼ ÜƗƕïƓǀƙǆ èƓǒǆǂƕ ƗǒƵåïðǃå èƓǒǄǆƶǃåā êƓƙǈǗå èƓǆðǄƙƪǆ
ǃ ƗǄƛƓǆƙǆǃå ƗǒƵåïðǃå çïƕƤǃåā çïåíǗå ǏǄƵ Ɨƞǒƙǈǃå ǉîǋ ïǒƬƙā.Ɨǀõǈǆǃå ǉîǋ ǑƼ ƗơƓƙǆǃå íïåāǆǃå ÿǆư Ơǆǀǃå ǑƵïåðǆ Ăí 

 îǐìƾƗ:åƑƓǁä ƕƾôǆǄ Ǐƺ ĂĀîǄǁäĀ üƴƓǁä ƞǄƾǁä éƑƗǆǕ ùǐǁƑǀƗǁä üäĀì  
þƙ ïǒíǀƙ ííƵ ÿǆ êîƓǆǈǃå ƗǒưƓǒïǃå Ɨǃåíǃ úǒǃƓǂƙ êƓƙǈã Ơǆǀǃå ǑƼ Ɨǀõǈǆ ǃåí ïåƗƪ ÿāí ðǒơƙǃå êîāǆǈǃ Üÿǒƶǆ éǒơ íƞāǒǙ êîāǆǈ 
íơåā ǑƼ ƴƿåāǃå ÿǂǆǒ ýāǀǃå ǊǈƋƕ ýƛǆǒ Ɨǃåí úǒǃƓǂƙ êƓƙǈã Ơǆǀǃå ǑƼ ƴǒǆƞ ǕåÜýåāơ êîāǆǈǃƓƼ ǑưƓǒïǃå èǚǆƓƶǆǃåā Ǒƙǃå þƙǒ 

ýāƮơǃå ƓǌǒǄƵ úǄƙƤƙ æƪơƕ úāïöǃå ƗǒƤƓǈǆǃå Ăíǆā çïƼā íïåāǆǃå ƗǆíƤƙƪǆǃå ǕåāæāǄƪ Ǒǈǀƙǃå Ɠǋïǒƹā ÿǆ ýǆåāƶǃå  ïƓƕƙƵǙåāåè. 
) ýāíƞǃå ÿǆ ïǌöǒ4 Ɨǒāǈƶǆ Ăāƙƪǆ íǈƵ ƗǒưƓǒïǃå êîƓǆǈǃå ƴǒǆƞ Ɨǒāǈƶǆ (0.1 êîƓǆǈ ǑƼ íǒíơƙǃå ýǆƓƶǆ þǒǀǃ ïƕǂá ÿǒƓƕƙ ƴǆ Ü%

 ÿǒƕ Ɠǆ èơāåïƙ îã ăāïǆǃå Ơǆǀǃå31.3ā %79.8 ÿǒƕ Ɠǆ èơāåïƙ îã ýƶƕǃå Ơǆǀǃå êîƓǆǈ ǑƼ íǒíơƙǃå ýǆƓƶǆ þǒƿ èƕïƓǀƙ Ɠǆǈǒƕ Ü%
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56.5ā %58.4 ƗǈïƓǀǆ ÿǆ Ơưƙǒā .% ƗƵāǆƞǆ Ăíǃ ƗƮƓƤā ĂïƤǕå êîƓǆǈǃå ÿƵ Ǒƕǒƶǂƙǃå êîāǆǈǃå ƗǒǄưƼá Ɨƛǚƛǃå êîƓǆǈǃå
 ƸǄƕ ƝƙƓǈǃå íǒíơƙǃå ýǆƓƶǆ ÿá ÿƵ ĄǚưƼ ăāïǆǃå Ơǆǀǃå79.8 Ǒǃåāơ ÿá Ǒǈƶǒ Ɠǆ āǋā ƗǒưƓǒïǃå ïāƮǃå ÿǒƕ ÿǆ ǏǄƵǕå āǋā %

80 Ǒǃåāơ ÿáā êƓƙǈǗå Ɨǒǆǂ Ɠǋïƪƽǒ ƗǒǄǂǃå úǒǃƓǂƙǃå ǑƼ èåïǒƺƙǃå ÿǆ %20ÿǆ %  þǃ ĂïƤá ýǆåāƵ Ǐǃã Ăðƶƙ èåïǒƺƙǃå üǄƙ
 Ăāƙƪǆ íǈƵ ĄƓǒƑƓƮơã Ɠǌƕƶǂǆā Ɠǌƶƕïǆā ăāïǆǃå Ơǆǀǃå êƓƙǈã Ɨǒǆǂ èǚǆƓƶǆ Ɨǒāǈƶǆ Ǐǃã ƗƼƓưã .êîāǆǈǃå Ɠǌǈǆưƙǒ0.1 Ü% ÿǒơ ǑƼ

Ǒƕǒƶǂƙǃåā Ǒƶǒƕïƙǃå ÿǒƞîāǆǈǃå ǑƼ Ɠǌƕƶǂǆā Ɠǌƶƕïǆā ýƶƕǃå ƠǆǀǄǃ êƓƙǈǗå Ɨǒǆǂ èǚǆƓƶǆ Ɨǒāǈƶǆ èƕƛƙ þǃ  ýāíƞǃå)4 íƿā åîǋ .(
) þöƓǂā þƪƓƞ ÿǆ ýǂ Ǌǒǃã ýƮāƙ Ɠǆ ƴǆ ƝƑƓƙǈǃå ǉîǋ èǀƼåāƙ2006) æǒƕơā ÿåíǒðā (2012 ïƛǂǕå āǋ Ǒƕǒƶǂƙǃå êîāǆǈǃå ÿá ÿǆ (

.Ǒǈåíāƪǃå ýāƽǃå ýāƮơǆǃ êƓƙǈǗå Ɨǒǆǂā ƗǒǄǂǃå úǒǃƓǂƙǃå Ɨǃåí ÿǒƕ ƗƿǚƶǄǃ ƗǆƑǚǆ 
 üĀìƜǁä4 ĂĀîǄǁäĀ üƴƓǁä ƞǄƾǁä éƑƗǆâ ùǐǁƑǀƗ ƕǁäìǁ æîìƾǄǁä ýǁƑƴǄǁä . Ǐƺ åƑƓǁä ƕƾôǆǄ 

 ϬϺнгзЮϜ ϣЮϸϝЛгЮϜ R
2
 Adjusted R

2
  ϣгуЦF 

рмϽв ϱгЦ 

сГϷЮϜ 
TC = 2.902x + 55268.21 

(3.989
***

)   (11.55
***

) 
0.313 0.293 15.915*** 

сЛуϠϽϧЮϜ 
TC = 0.003x

2
 ï 33.86x + 168004.21 

(5.374
***

) (-4.934
***

) (7.895
***

) 
0.628 0.606 28.736*** 

сϡуЛЫϧЮϜ 
TC = -1.43E-06x

3
 + 0.0298x

2
ï198.9x + 496828 

(4.816
***

)  (5.817
***

)  (-3.992
***

) (8.226
***

) 
0.798 0.7796 43.52*** 

ЭЛϠ ϱгЦ 

сГϷЮϜ 
TC = 6.1833x + 18174 

(9531
***

)  (12.067
***

) 
0.565 0.559 90.084*** 

сЛуϠϽϧЮϜ 
TC = 0.0023x

2
 - 6.5881x + 35013 

(1.76
ns

)    (-0.332
ns
)   (5.439

***
) 

0.583 0.571 48.329*** 

сϡуЛЫϧЮϜ 
TC = 3E-06x

3
 - 0.0218x

2
 + 58.906x ï 21152 

(0.452
ns
)  (0.872 

ns
)   (0.878 

ns
)    (13.332

***
) 

0.584 0.572 48.442*** 

 ƕǄǐƽ Ǎǁâ îǐƪǐ þǐƨĀƽ þǐƓ ýƑƽîǓät .ƑǊƗǐĀǆƴǄĀ çǘǄƑƴǄǂǁ 
ƕǐǂǀǁä ùǐǁƑǀƗǁä āĀƗƨǄ Ǐǆìǐ Ăíǁä éƑƗǆǖǁ üƙǄǓä ýƜƟǁä îǐìƾƗ 

 íƓǆƙƵå þƙ:ǑǃƓƙǃå āơǈǃå ǏǄƵ èǈƓǂā ăāïǆǃå ƠǆǀǄǃ ƗǒǄǂǃå úǒǃƓǂƙǄǃ Ɨǃåíǃ Ǒƕǒƶǂƙǃå êîāǆǈǃå 
Tc = - 1.43E- 06x3 + 0.0298x2 Ĳ 198.9x + 496828 

 Ɨǆƪǀƕā) ƝƙƓǈǃå ǏǄƵ êîāǆǈǃå ýƓƛǆáX:ƗǒǃƓƙǃå ƗǒǄǂǃå úǒǃƓǂƙǃå õƪāƙǆ ƗǃíƓƶǆ ǏǄƵ ýāƮơǃå þƙ ( 
ATc = Tc/X = (- 1.43E- 06x3 + 0.0298x2 Ĳ 198.9x + 496828)/X 

) Ɨǒíơǃå úǒǃƓǂƙǃå æƓƪơ þƙ ƓǆǂLRMC:ǑǄǒ Ɠǆǂ ƗǒǄǂǃå úǒǃƓǂƙǃå Ɨǃåíǃ ǏǃāǕå ƗǒƑðƞǃå ƗǀƙƬǆǃå îƤá ýǚƤ ÿǆ ( 
Mc = ÖTC/ÖX = - 4.29E- 06x2 + 0.0596x Ĳ 198.9 
 āá ÜƗõƪāƙǆǃå úǒǃƓǂƙǃå Ɨǃåíƕ Ɨǒíơǃå úǒǃƓǂƙǃå Ɨǃåí çåāƓƪǆ ýǚƤ ÿǆ úǒǃƓǂƙǄǃ Ǒǈíǆǃå ƝƙƓǈǄǃ ýƛǆǕå ýíƶǆǃå ǏǄƵ ýāƮơǃå ÿǂǆǒā

 ÜÿāïƤàā ǑǄǒǂƶǃå) ĂïƤá ƗǒơƓǈ ÿǆ úǒǃƓǂƙǃå õƪāƙǆ Ɨǃåíǃ ĂïƺƮǃå ƗǒƓǌǈǃå íƓƞǒƎƕ2009å ƗǒƓǌǈǃå íƓƞǒã íƓǆƙƵå þƙ éǒơ Ü( ĂïƺƮǃ
 ùǃ ƗƕƪǈǃƓƕ ƗǃíƓƶǆǃå ýơ þƛ ÿǆā ïƽƮǃƓƕ ǊƙåāƓƪǆā ƗǃåíǄǃ ýāǕå ýưƓƽƙǃå ßåïƞƎƕ üǃîā ƗǒǄǂǃå úǒǃƓǂƙǃå õƪāƙǆ Ɨǃåíǃx  ƝƑƓƙǈ èǈƓǂƼ

 :ǑǄǒ Ɠǆǂ ăāïǆǃå Ơǆǀǃå 
ÖTC/ÖX = - 4.29E- 06x2 + 0.0596x Ĳ 198.9 
 - 8.58E- 06x + 0.0596 = 0 
X = 6946.39 ùǋ/Ƹǂ 

 íƓǆƙƵå þƙ Ɨǀǒïõǃå ñƽǈƕā:ǑǃƓƙǃå āơǈǃå ǏǄƵ èǈƓǂā ýƶƕǃå ƠǆǀǄǃ ƗǒǄǂǃå úǒǃƓǂƙǄǃ Ɨǃåíǃ Ǒƕǒƶǂƙǃå êîāǆǈǃå 
Tc = 3E- 06x3 -  0.0218x2+58.906x - 21152 

) ƝƙƓǈǃå ǏǄƵ êîāǆǈǃå ýƓƛǆá ƗǆƪǀƕāX:ƗǒǃƓƙǃå ƗǒǄǂǃå úǒǃƓǂƙǃå õƪāƙǆ ƗǃíƓƶǆ ǏǄƵ ýāƮơǃå þƙ ( 
ATc = Tc/X = (3E- 06x3 -  0.0218x2 + 58.906x - 21152)/X 
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 ā) Ɨǒíơǃå úǒǃƓǂƙǃå èƕƪĈơLRMC:ǑǄǒ Ɠǆǂ ƗǒǄǂǃå úǒǃƓǂƙǃå Ɨǃåíǃ ǏǃāǕå ƗǒƑðƞǃå ƗǀƙƬǆǃå îƤá ýǚƤ ÿǆ ( 
Mc = ÖTC/ÖX = 9E- 06x2- 0.0436x + 58.906 

 ƗǒǄǂǃå úǒǃƓǂƙǃå õƪāƙǆ Ɨǃåíǃ ĂïƺƮǃå ƗǒƓǌǈǃå íƓƞǒã Ăíǃā:ǑǄǒ Ɠǆ ÿǒƕƙ ýƶƕǃå ƠǆǀǄǃ 
ÖTC/ÖX = 9E- 06x2 - 0.0436x + 58.906 
1.8E- 05x- 0.0436 = 0 
X = 2422.22 ïƓƙǂǋ/Ƹǂ 

 āơǈ ăāïǆǃå Ơǆǀǃå ÿǆ êƓƙǈǗå ÿāǂǒ ƓǆíǈƵ ÿǂǆǒ Ɠǆ ýƿá çïǒƺƙǆǃå úǒǃƓǂƙǃå õƪāƙǆ ÿāǂǒ üǃîƕā6.9  ýƶƕǃå Ơǆǀǃåā ïƓƙǂùǋ/ÿõ2.4 
Ǆơïǆǃå ÿá Ǒǈƶǒ åîǋā Üÿǂǆǒ Ɠǆ Ǐǈíá Ǐǃã Ɨõƪāƙǆǃå úǒǃƓǂƙǃå Ǐǈơǈǆ ƓǋíǈƵ ýƮǒ Ǒƙǃå Ɨǒǆǂǃå Ǒǋā .ïƓƙǂùǋ/ÿõ ƗǒíƓƮƙƿǙå Ɨ
) ăāïǆǃå Ơǆǀǃå ǑƵïåðǆǃ ÿǋåïǃå êƓƙǈǗå õƪāƙǆ ÿƵ ƝƙƓǈǄǃ ýƛǆǕå ýíƶǆǃå åîǋ íǒðǒā .ïíǀǃå åîǋ íǈƵ áíƕƙ êƓƙǈǘǃ6448.65 

 āơǈƕ ăá (ïƓƙǂùǋ/Ƹǂ497.74 ) ýƶƕǃå Ơǆǀǃå ǑƵïåðǆǃ ÿǋåïǃå êƓƙǈǗå õƪāƙǆ ƸǄƕ Ɠǆǈǒƕ .ïƓƙǂǋ/Ƹǂ2819.44  āǋā (ïƓƙǂǋ/Ƹǂ
 ƝƙƓǈǃå ýíƶǆ ÿƵ íǒðǒ êƓƙǈǗå èƓǆðǄƙƪǆ) çïǒƺƙǆǃå úǒǃƓǂƙǃå õƪāƙǆ ǑƼ õåïƼã þǌǒíǃ ýƶƕǃå Ơǆǀǃå ǑƵïåðǆ ÿá Ǐǃã ïǒƬǒ Ɠǆǆ ýƛǆǕå

.(ƗǒƵåïðǃå èƓǒǄǆƶǃå úǒǃƓǂƙā 
:ƕƬǘƢǁä 
1.  Ɨƕƪǈ ÷Ɠƽƙïå Ǌƙƕƪǈ Ɠǆ èǄǂƬ îã Ơǆǀǃå êƓƙǈǗ çïǒƺƙǆǃå úǒǃƓǂƙǃå67.49ā ăāïǆǃå ƠǆǀǄǃ %65.45 ÿǆ ýƶƕǃå ƠǆǀǄǃ %

 úǒǃƓǂƙǃå ǑǃƓǆƞãƛǒơ .ƗǒǄǂǃå Ơǆǀǃå ýāǀơǃ úƓưǆǃå íƓǆƪǃå ÿǆƛ ðāƓƞƙ25.(Ɨƕƪǈ ǏǄƵá) çïǒƺƙǆǃå úǒǃƓǂƙǃå ýǆƞǆ ÿǆ% 
2.  ÿƵ ăāǈƶǆ ýǂƬƕā Ɨǃāâƪǆ çïǒƺƙǆǃå úǒǃƓǂƙǃå ÷āǆƞǆ ÿá ǑƑåāƬƶǃå ăíāíơǃå êƓƙǈǗå Ɨǃåí ýǒǄơƙ ƝƑƓƙǈ èǈǒƕ73.7 ÿǆ %

.ăāïǆǃå Ơǆǀǃå íāíïǆ ǑƼ ïǒƺƙǃå 
3. ǈƼ çßƓƽǂ ăāïǆǃå Ơǆǀǃå āƵïåðǆ ûǀơ Ǒǋā ýƶƕǃå Ơǆǀǃå ǑƵïåðǆ ÿǆ ǏǄƵá Ɨǒ92.7ā %79.7 ýíǒ åîǋā .Ǒǃåāƙǃå ǏǄƵ %

 ûǒǀơƙ ǑǃƓƙǃƓƕā ƗƵïðǆǃå ǑƼ çíāƞāǆǃå íïåāǆǃå ǑƿƓƕ þåíƤƙƪå ǑƼ Ɨǒǈƽǃå çßƓƽǂǃå ƴƼï ǑƼ "ǉƓǒǆǃå" êƓƙǈǗå ýǆƓƵ Ɨǒǆǋá ǏǄƵ
.ǏǄƵá ƗǒǈƼ çßƓƽǂ 

4. îǋā ÜõƪāƙǆǃƓƕ ƗǒǃƓƵ ƗǒǈƼ çßƓƽǂ þƓƵ ýǂƬƕ Ɨǈǒƶǃå āƵïåðǆ ûǀơ åîǋ ƗƵåïð ǑƼ ÿǒƵïåðǆǃå ßǙâǋ çïƕƤ ǏǄƵ ïƬâǆ å
.ǊƞƓƙǈȒåā ǑƞǒƙåïƙƪǗå ýāƮơǆǃå 

5.  ÿǒƞîāǆǈǃå ÿƵ Ǒƕǒƶǂƙǃå êîāǆǈǃå ƗǒǄưƼá ÿǒƕƙ êƓƙǈǗå úǒǃƓǂƙ ýåāí ïǒíǀƙǃ ƗǆíƤƙƪǆǃå ƗǒưƓǒïǃå êîƓǆǈǃå ƗǈïƓǀǆ Ăíǃ
å ýƛǆǕå ƝƙƓǈǃå ýíƶǆ ƸǄƕ éǒơ .ăāïǆǃå Ơǆǀǃå ƗƵāǆƞǆ Ăíǃ ƗƮƓƤā Ǒƶǒƕïƙǃåā ǑõƤǃå úǒǃƓǂƙǄǃ Ǒǈíǆǃ6946.4 

ā ăāïǆǃå ƠǆǀǄǃ ïƓƙǂùǋ/Ƹǂ2422.2 .ýƶƕǃå ƠǆǀǄǃ ïƓƙǂùǋ/Ƹǂ 
:çƑǐƬĀƗǁä 
1.  ÿǕ ǑƙāðǓå íƓǆƪǃå Ɨǒǆǂ āá ïåîƕǃå ýíƶǆ çíƓǒð þíƶƕ ƠƮǈǒ åîǃ ÜƗƮƿƓǈƙǆǃå ƗǄƺǃå ƗǄơïǆ Ǐǃã ăāïǆǃå Ơǆǀǃå āƵïåðǆ ýƮā

 ƗǒƞƓƙǈã) óƿƓǈƙǆ ýǂƬƕ ÿǂǃ íāíïǆǃå ǑƼ çíƓǒð Ǐǃã ăíâǒ úāƪ üǃî.(ƗƮƿƓǈƙǆ Ɨǒíơ 
2. ƗǒƞǒƙåïƙƪǙå ýǒƮƓơǆǃå ÿǆ íǒíƶǃå ǏǄƵ ǑƑåāƬƶǃå ăíāíơǃå êîāǆǈ ýǒǄơƙ ûǒƕõƙ Ü èǚƤíǆǃå ííƵ ƴǆ æƪƓǈƙǒ Ɠǆƕ

 ÷āǈ æƪơ íïåāǆǃå çïåíǗ ûƑåïõǃå ýưƼá íǒíơƙ ǑƼ ïåïǀǃå ƴǈƓƮ þíƤǒ íƿ Ǌǈāǂǃ ÜƗǒǈƽǃå çßƓƽǂǃå þíƵ ǏǄƵ çïƛâǆǃå ýǆåāƶǃåā
.ýāƮơǆǃå 

3. Ʈƕ Ɲƙǈ çßƓƽǂǃå þíƵ ÿã èƓǒǆǂ ýǒǄǀƙǂ Ɠǋïǒǒƺƙā Ɠǌƕ þǂơƙǃå Ǌǈǂǆǒā ÷ïåðǆǃå çïõǒƪ èơƙ ƴǀƙ úāïöǃ Ɨƞǒƙǈ çïǒƕǂ çïā
 Ɨǒƕïƶǃå ïƓõƿǕå ǑƼ ǑƑåîƺǃå ÿǆǕå ðǒðƶƙ" ÷āïƬǆ ýƕƿ ÿǆ Ɠǌƕ ǏƮāǆǃå èƓǒǆǂǃå þåíƤƙƪåā Ɨǀƕõǆǃå íƓǆƪǃåĲ  ."Ɨǒïāƪ

 .ÿǂǆá Ɠǆ êƓƙǈǗå èƓǆðǄƙƪǆ úǒǃƓǂƙ ýǒǄǀƙā 
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:îǀƪ ƕǄǂǀ 
 Ɨǒƕïƶǃå ƗǒǆǈƙǄǃ Ǒƙǒāǂǃå ûāíǈƮǃåā ÜǑƵƓǆƙƞǙåā ăíƓƮƙƿǙå ßƓǆǈǘǃ Ǒƕïƶǃå ûāíǈƮǃå ÿǆ ýǂǃ ýǒðƞǃå ïǂƬǃƓƕ éơƕǃå ûǒïƼ Ǌƞāƙǒ
 ïƓõƿǕå ǑƼ ǑƑåîƺǃå ÿǆǕå ðǒðƶƙ ÷āïƬǆ ÿǆ ǏǃāǕå ƗǄơïǆǃå þǌǄǒāǆƙǃ ƗǒǆǈƙǄǃ ǑǆǚƪǗå üǈƕǃåā ÜƗǒǃāíǃå ƗǒǆǈƙǄǃ üƕāǕå ûāíǈƮā

ǃå þíǀƙǒ Ɠǆǂ .Ɨǒƕïƶǃå ƗƼƓƞǃå ûõƓǈǆǃå ǑƼ ƗǒƵåïðǃå éāơƕǄǃ Ǒǃāíǃå ðǂïǆǄǃ ïǂƬǃå ýǒðƞƕ ÿāƛơƓƕĲ ǏǄƵ úåïƬǗƓƕ ǊǄưƽƙǃ åíïƓǂǒå
.ǑǆǄƶǃåā Ǒǈƽǃå þƵíǃå ýǆƓǂ þǒíǀƙā ÷āïƬǆǃå 

:ƲƜäîǄǁä 
) íƞǆá Üïíƕ2010 ǑùƼ Ơùǆǀǃå êƓùƙǈã þƓùöǈ ǑùƼ Ɨƛǒíơǃå ǑǄǒǆǂƙǃå ăïǃå èƓǒǈǀƙ Ǒǈƕƙ ïƛǕ ƗǒƵƓǆƙƞåā ƗǒíƓƮƙƿå Ɨƪåïí .( ƗǃƓùƪï .Ɨǒïāùƪ

.æǄơ ƗƶǆƓƞ ÜƗƵåïðǃå ƗǒǄǂ ÜïǒƙƪƞƓǆ 
) þöƓùùǂ ăāǒùùưï ýùùơðā íùùǆơǆ Ÿå íùùƕƵ ÜþùùƪƓƞ2006 ûƙùùƪƼ ýāùùƮơǆǃ þùùƞơǃå èƓǒíƓùùƮƙƿåā êƓùùƙǈã úǒǃƓùùǂƙ ýåāíùùǃ ăíƓùùƮƙƿå ýùùǒǄơƙ .(

 ǑƵåïðǃå þƪāǆǃå ýǚƤ ǏǃƓǒí ƗöƼƓơǆ ǑƼ ýǀơǃå2003 ííƶǃå ÜƗǒƿåïƶǃå ƗǒƵåïðǃå þāǄƶǃå ƗǄƞǆ .37)2 :ûơǄǆ (11-22. 
) ÿùùƪơ ƠǃƓùƼ íǋƓùùư ÜǑǈåíùǆơǃå2012 þƓùùöǈ èùùơƙ Ơùǆǀǃå ÷ïåðùùǆ ǑùƼ ýùùƛǆǕå þùùƞơǃå èƓǒíƓùƮƙƿåā ýùùƞǕå ƗùǄǒāõ úǒǃƓùùǂƙ Ɨùùǃåí ïǒíùǀƙ .(

 ïƓùùùƕǈǕå ƗöƼƓơǆ/ƗǒāåïơùùùƮǃå ǑùùùưåïǕå ǑùùùƼ òïǃƓùùùƕ ăïùùùǃåĲ  ǑƞƓùùùƙǈǗå þùùùƪāǆǄǃ þƑƓùùùǀǃå ßƓùùùưƿ2009/2010 ïƓùùùƕǈǕå ƗùùùǄƞǆ .
 .ƗǒƵåïðǃå þāǄƶǄǃ10)1:(24-35. 

 ǑùùǄƵ Üÿåíùùǒð) æùùǒƕơ íùùǆơǆ þùùƪƓơā ÿåíùùǒƹ2012 ƗùùöƼƓơǆ ǑùùƼ ýùùǀơǃå ûƙùùƪƼ ýāùùƮơǆǃ êƓùùƙǈǗå úǒǃƓùùǂƙ ýåāíùùǃ ăíƓùùƮƙƿå ýùùǒǄơƙ .(
 ÜƗǒƵåïðǃå þāǄƶǄǃ ǏǃƓǒí ƗǄƞǆ .ǏǃƓǒí4)2 :(145-153. 

) ƗùùǒõƵ ƗǆùùƪƓƕā íùùǆơá Üÿǒíùùǃå íƶùùƪ2009 þùùƿï ýùùǆƵ Ɨùùƿïā .ïǒƶùùƬ Üÿùùõƿ ÜƠùùǆƿ :çïƓùùƙƤǆ ýǒùùƮƓơǆǃ ǑùùƵåïðǃå êƓùùƙǈǗå ýùùǒǄơƙ .(44 Ü
ðǂïǆǃå  .ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā .ƗǒƵåïðǃå èƓƪƓǒƪǄǃ Ǒǈõāǃå66 .ƗơƽƮ 

) íāǆơǆ ǑǄƵ Üðǒðƶǃå íƕƵ2007 æƓùƺǃå Ɨùǀõǈǆ ǑùƼ ÿùõǀǃåā Ơùǆǀǃå ǑǃāùƮơǆ ûǒāùƪƙā êƓùƙǈǗ ƗǒíƓƮƙƿå Ɨƪåïí .(Ĳ  .ǉƓùǆơ ƗùöƼƓơǆ
 .ƗǒƵåïðǃå þāǄƶǄǃ ûƬǆí ƗƶǆƓƞ ƗǄƞǆ23 )2 :(135-150. 

Ɠùùƕïí ǑùùǄƵā þöƓùùǂ ƗǆƓùùƪá ÜǑùùǄǒǂƶǃå) íùùǆơǆ ÿǆơïùùǃå íùùƕƵ éùùǒǃā ǑǃƓùùǒơ ý2009 ýāùùƮơǆǃ ƗùùǒƞƓƙǈǗå úǒǃƓùùǂƙǄǃ ăíƓùùƮƙƿǙå ýùùǒǄơƙǃå .(
 ǑƵåïðǃå þƪāǆǄǃ ƗǒíƬåïǃå ƗǒơƓǈ ǑƼ Ơǆǀǃå2007-2008 .íƓƮƙƿǙåā çïåíǗå ƗǄƞǆ .79: 1-17. 

) ÿǒƪơ íƓƶƪ ÜǑǄƵ2011 ƗǒơǄƮǆǃå Ɨǒïƿ ǑƼ ïǒƶƬǃå ýāƮơǆǃ ƗǒƞƓƙǈǗå úǒǃƓǂƙǄǃ ăíƓƮƙƿǙå ýǒǄơƙǃå .( /ǑƞǒƓƕƶǃå ƗǒơƓǈǃ ƗƶƕƓƙǃå
 ǑƵåïðǃå þƪāǆǄǃ ƗǒǆïƓõǃå ßƓưƿ2009/2010 .íƓƮƙƿǗåā çïåíǗå ƗǄƞǆ .90 :23-33. 

) ÿƓõǄùùƪ íāùùǆơǆ ÿùùƪƓơǆā ïùùưƤ ƠǃƓùùƮ ăíùùǌǆā íùùǆơá ðùùǒðƶǃå íùùƕƵ íƓùùǆƵā þöƓùùǈ ñǒùùƿ Üýåðùùƹ2010 úǒǃƓùùǂƙā êƓùùƙǈã ýåāí ïǒíùùǀƙ .(
 ǑƵåïðǃå þƪāǆǄǃ Ăāǈǒǈ ƗöƼƓơǆ ǑƼ Ơǆǀǃå ýāƮơǆ2005-2006 ÜÿǒíƼåïǃå Ɨǒǆǈƙ ƗǄƞǆ .98)32 :(191-207. 

) ǑùùǄƵ ÿǒùùùƪơ çíùùùƛƓǆā ǑùùǄƵ ÿǒùùùƪơ íƓƶùùùƪā íùùǒāƵ ÿùùùƪơǆ ÜÿƓùùơïƼ2013 ǑùùùƼ Ơùùùǆǀǃå ýāùùƮơǆ êƓùùùƙǈã èƓǒíƓùùùƮƙƿǙ ƗùùǒǄǒǄơƙ Ɨùùùƪåïí .(
 þƓƶǄǃ õƪåā ƗöƼƓơǆ2008/2009 .íƓƮƙƿǗåā çïåíǗå ƗǄƞǆ .94 :1-11. 

) ǑƵåïðǃå ëǚƮǗƓƙā ƗƵåïðǃå ïçåðā2013ơǗå Ɨǒïǒíǆ .(.Ɨǒïāƪ ÜûƬǆí ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā ÜǑǃāíǃå ÿāƓƶƙǃåç ßƓƮ 
) ƗǒƵåïðǃå èƓƪƓǒƪǄǃ Ǒǈõāǃå ðǂïǆǃå2005 ƗùǃƓơ :ƗùƵåïðǃå ǑùƼ ǉƓùǒǆǄǃ þåíƙùƪǆǃå þåíƤƙùƪǚǃ èƓƪƓǒƪǃå èåïƓǒƤā ƗǒíƓƮƙƿǗå ðƼåāơǃå .(

 ïāƕƓƤǃå ôāơĲ .Ɨǒïāƪ 
 ƗǒƵåïðǃå èƓƪƓǒƪǄǃ Ǒǈõāǃå ðǂïǆǃå)2013 .(åîƺǃå ƴƿåāƗǒïāƪ ǑƼ ƗƵåïðǃåā ß ÜƗǒïāùƪ ÜûùƬǆí ÜƗǒƵåïðǃå èƓƪƓǒƪǄǃ Ǒǈõāǃå ðǂïǆǃå .

266 .ƗơƽƮ 
) ƗǒƵåïðǃå ƗǒǆǈƙǄǃ Ɨǒƕïƶǃå Ɨǆöǈǆǃå2010 .Ɨǒƕïƶǃå ýāíǃå ƗƶǆƓƞ .Ǒƕïƶǃå ǑƑåîƺǃå ÿǆǕå ÷Ɠưāá .(40 .ƗơƽƮ 
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Abstract:  

The aim of this research is to estimate the technical efficiency levels, wheat production, and cost 

functions in the work area of ñEnhancing Food Security in Arab Countries/Syriaò Project. The 

research was conducted at Al-Bab region depending on 123 Questionnaires. The results revealed 

that variable costs represented about 67.49% and 65.45% of the total costs for both irrigated and 

rainfed wheat, respectively. The variable costs are also responsible for the variation the irrigated 

wheat yield by about 73.7% according to the stochastic frontier production function. The technical 

efficiency was (92.7%) for irrigated wheat and (79.7%) for rainfed wheat. In general, the technical 

efficiency of the sample was high, and this is an indication of the experience of the farmers in 

growing wheat crop. According to the estimates of cost functions, the optimum production 

accompanied with the lowest costs was 6946.4 kg/ha for irrigated wheat and 2422.2 kg/ha for 

rainfed wheat. 

Key Words: Technical efficiency, Stochastic frontier analysis, Variable cost, Cost functions, 

Wheat, Syria. 
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ƕǐîĀƨ Ǐƺ îƑƮƢǁä üǐƬƑƟǄ ĉýǉà óîƳ ƕƓƑƜƗƨä îǐìƾƗ 

ìäìƾǄǁä Ŷä ìƑƜ ïǐƑƺ)*1( ǏƳƑƺîǁä ýƨƑƽ ìǄƟàĀ)1( 

)1.Ɨǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜƗǒƵƓǆƙƞǙåā ƗǒíƓƮƙƿǙå èƓƪåïíǃå éāơƕ çïåíã .( 
 :ǑǈāïƙǂǃǗå íǒïƕǃå .íåíǀǆǃå Ÿå íƓƞ ðǒƓƼ .í :ƗǄƪåïǆǄǃ*)deepmokdad@yahoo.com.( 

 :þǚƙƪǙå ƣǒïƓƙ29/03/2016    :ýāƕǀǃå ƣǒïƓƙ06/05/2016 

 
:òƢǂǄǁä 

 ƗǒƑåîƺǃå èƓƞƓǒƙơǙå ƗǒƕǄƙ ǑƼ ïƓưƤǃå ýǒƮƓơǆ ÿƵ ßƓǈƺƙƪǙå ÿǂǆǒ ǙÿƓǂƪǄǃ  èƓùƕǄǀƙ ÿùǆ ïƓùưƤǃå ýǒùƮƓơǆ ǑǈƓùƶƙā ÜƗǒïāùƪ ǑƼ
 ǏùǄƵ ĄçïùƬƓƕǆ ñǂƶǈùǒ ăîùǃå ïùǆǕå ÜêƓùƙǈǗå èƓǆðǄƙùƪǆ āá ƗùƪƼƓǈǆǃå ýǒƮƓơǆǃå āá Ǌƪƽǈ Ɲƙǈǆǃå ïƓƶƪá Ąßåāƪ ÜïƓƶƪǕå ǑƼ çíƓơā çïǒƕǂ

ÜƗǒǃƓƙǃå Ɨǈƪǃå ǑƼ ƗƵāïðǆǃå èƓơƓƪǆǃå  ƗƵāïðǆǃå ƗơƓƪǆǃå ôïƵ ƗƕƓƞƙƪå ïǒíǀƙ Ɨƪåïíǃå èƼíǌƙƪå þāùƛǃåā ýùƮƕǃåā ƓõƓõƕǃåā çïāíǈƕǃƓƕ
 çïƙƽǃå ýǚƤ ïƓƶƪǕå ǑƼ èåïǒƺƙǃå ǉîǌǃ1994-2013  þåíƤƙƪå þƙ ïƓưƤǃå ýǒƮƓơǆ þǋá ôïƵ ƗƕƓƞƙƪå êîāǆǈ ïǒíǀƙǃ ÜƗǒïāƪ ǑƼ

) ÿāùƪƙåā ÿùƕïí ïƓùƕƙƤå þíƤƙùƪåā ÜǑùƑðƞǃå ýǒíùƶƙǃå ïƓùõã ÿǆùư þĊǆùƮĈǆǃå ýíƶǆǃå úāǃïǒǈ êîāǆǈDW õƓùƕƙïǙå ƗǄǂùƬǆ ÿùƵ úùƬǂǄǃ (
ùùǃå ƗùùƪƼƓǈǆǃå ýǒùùƮƓơǆǃå ïƓƶùùƪáā ƓǋïƓƶùùƪá Ǒùùǋ Ɨùùƪāïíǆǃå ýǒùùƮƓơǆǃå ÿùùǆ ýùùǂ ƗơƓùùƪǆ ǑùùƼ èåïùùǒƺƙǃå ÿá Ǐùùǃã ƝƑƓùùƙǈǃå èïƓùùƬá íùùƿā ÜǑƙåî

 ýǒíƶƙǃå èƵïƪ èƺǄƕā ÜƗǀƕƓƪ Ɨǈƪǃ Ɠǌǃ ƗƵāïðǆǃå ƗơƓƪǆǃåā0.354 ā ƓõƓõƕǄǃ0.590 ā çïāíǈƕǄǃ0.478 ā ýƮƕǄǃ0.382  Ɠǆá .þāƛǄǃ
çïíùùǀǆǃå ƗƕƓƞƙùùƪǙå èƓùùǈāïǆÜ ƓùùƬá íùùǀƼ îùùƤǕå Ɨùùƪåïíǃå ëïùùƙǀƙā ÜƗùùƪāïíǆǃå ïƓùùưƤǃå êƓùùƙǈȒåā ƗơƓùùƪǆ ǏùùǄƵ ïƓƶùùƪǕå ïǒƛƋùùƙ Ɨùùǒāǈƶǆ Ǐùùǃã èï

.ƗǒƵåïðǃå èƓƪƓǒƪǃå ïƛá ñƓǒƿā õǒõƤƙǃå ƗǒǄǆƵ ǑƼ èƓǈāïǆǃå üǄƙƕ 

 :ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä.ƗƕƓƞƙƪǙå Ɨǈāïǆ ÜƗǒïƶƪǃå èƓƕǄǀƙǃå ÜǑƑðƞǃå ýǒíƶƙǃå Üúāǃïǒǈ êîāǆǈ Üôïƶǃå ƗƕƓƞƙƪå 

 
:ƕǄìƾǄǁä 

ïƓưƤǃå ýǒƮƓơǆ ïƕƙƶƙ-ƗǒāƙƬǃå þá Ɠǌǈǆ ƗǒƽǒƮǃå Ąßåāƪ- éǒơ Üăïāƪǃå ǑǃāƮơǆǃå æǒǂïƙǃå ǑƼ ƗǆƓǌǃå ƗǒƵåïðǃå ýǒƮƓơǆǃå ÿǆ
 āơǈ ïƓưƤǃƓƕ ƗƵāïðǆǃå ƗơƓƪǆǃå èƺǄƕ173.75  āơǈ ýƛǆǒ Ɠǆ āǋā ÜïƓƙǂǋ úǃá5.2 ƗƵāïðǆǃå èƓơƓƪǆǃå ǑǃƓǆƞã ÿǆ %
 Ǒǃåāơ ƗƺǃƓƕǃå ƗǒāƙƬǃåā ƗǒƽǒƮǃå ýǒƮƓơǆǃƓƕ3.66  āơǈ ýƛǆǒ Ɠǆǂ ÜïƓƙǂǋ ÿāǒǄǆ3.75 ǑƼ ƗƵāïðǆǃå ƗơƓƪǆǃå ǑǃƓǆƞã ÿǆ %

 āơǈƕ çïíǀǆǃåā Ɠǒïāƪ4.64  çïƙƽǃå õƪāƙǆǃ üǃîā ïƓƙǂǋ ÿāǒǄǆ2006-2011  ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā)2011( Ǚā .
 èƓǈǒǆƓƙǒƽǃå ÿǆ ÿƓǂƪǄǃ ƗǒƑåîƺǃå èƓƞƓǒƙơǙå ƗǒƕǄƙ ǑƼ ïƓưƤǃå ýǒƮƓơǆ ÿƵ ßƓǈƺƙƪǙå ÿǂǆǒ ýö ǑƼ ƗĊƮƓƤ ÜçïíƓǈǃå ïƮƓǈƶǃåā

ÿǒǂǄǌƙƪǆǄǃ íƑƓƪǃå ǑƑåîƺǃå õǆǈǃå Ɨǒïāƪ ǑƼ.  èƓǆåíƤƙƪǙå ÿǆ íǒíƶǃå ǑƼ ƓǌǃāƤíā Ɨǒïāƪǃå çíƑƓǆǃå ǏǄƵ çïǒƕǂǃå ƓǌƙǒǆǋǕ Ąåïöǈā
.ƓǌưïƵ ƗƕƓƞƙƪå Ɨƪåïíǃ þāƛǃåā ýƮƕǃåā ƓõƓõƕǃåā çïāíǈƕǃå ýǒƮƓơǆ ǏǄƵ Ɨƪåïíǃå èðǂï íǀƼ ÜĂïƤǕå 

Ǆǃ ÷ïåðǆǃå æǒƞƙƪǒ ïƬƓƕǆ ýǂƬƕ ǊǒǄƵ ïƛâƙ Ǒƙǃå ƗǒƵåïðǃå èƓƪƓǒƪǃåā èåïåïǀǃå ǑƼ èåïǒƺƙǃåā úǒǃƓǂƙǃåā ïƓƶƪǕå ǑƼ ƗƛíƓơǃå èåïǒƺƙ
 Ǚ ƗƕƓƞƙƪǙå ǉîǋ Ċÿá Ǚã ÜƓǌƵïðǒ Ǒƙǃå ýǒƮƓơǆǃƓƕ ƗƵāïðǆǃå èƓơƓƪǆǃå ýǒíƶƙ ýǚƤ ÿǆ ǊƞƓƙǈã þƞơ ýǒíƶƙƕ þāǀǒƼ ÜïƬƓƕǆ ïǒƹ āá

Ǖå êƓƙơǒ éǒơ ÜƗƵåïðǃå ǑƼ Ɨǒǈà ÿāǂƙÜƗƕƓƞƙƪǙå ǉîǋ ûǒǀơƙǃ þíƓǀǃå þƪāǆǃå Ǐƙơ ïƓöƙǈǙå Ǐǃã ïǆ  ƗƕƓƞƙƪå ýǒǄơƙ ÿƓƼ ǊǒǄƵā
ÿǒƵïåðǆǃå çíƵƓƪǆ ǑƼ Ɨǒǆǋá Ǌǃ ÿāǂǒ úāƪ ôïƶǃå  ïåïǀǃå ǑƶǈƓƮ ÿǂǆǒā ÜþǌǃāƤíā þǌƙǒơƕï ÿǆ íǒðƙ ƗǒƞƓƙǈã èåïåïƿ îƓƤƙå ǏǄƵ
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ÜƗǀǒƿí ƗǒƵåïð èƓƪƓǒƪ ƴưā ÿǆ  ðǃå êƓƙǈǗå ǏǄƵ ƓǋïƓƛƉƕ âƕǈƙǃå ÿǂǆǒ ǑƼ ïāí Ɠǌǃā ÜǑƵåï íåïǆǃå ýǒƮƓơǆǃå ÿǆ èƓơƓƪǆǃå çíƓǒð
ƓǌƙƵåïð ƴǒƞƬƙ  Ǌǈǆā .ñǂƶǃå āá ƗǒƵåïðǃå ýǒƮƓơǆǃå ôïƵ ƗƕƓƞƙƪå ǑƼ çïƛâǆǃå ýǆåāƶǃå Ɨƪåïí ÿƎƼƓǌǃ  õǒõƤƙǃå ǑƼ ƗƮƓƤ Ɨǒǆǋá

 Üôïƶǃåā æǄõǃå ÿǒƕ çāƞƽǃå ßýǆǃ ā ôïƵ ïåïǀƙƪå þƵíǃå.ÿǆðǃå ïƕƵ ƓǋïƓƶƪáā èƓƞƙǈǆ ǑƼ èåïǒƺƙǃå ÿã  úǒǃƓǂƙǃåā ïƓƶƪǕå
 ƗƕƓƞƙƪǙ ƗǒƪǒƑïǃå èåííơǆǃå Ǒǋ ƗǒƤƓǈǆǃå úāïöǃåā ÜêƓƙǈǙå èƓǒǈǀƙā Ü(Ǌǃ ƗƪƼƓǈǆǃå ýǒƮƓơǆǃå āá Ǌƪƽǈ ýāƮơǆǄǃ Ąßåāƪ) Ɨǒơƕïǃåā

 .ýāƮơǆ ăá ôïƵ 
) íƞāAskari, 1977ǋ Üúāǃïǒǈ êîāǆǈ þåíƤƙƪƓƕ ǑƵåïðǃå êƓƙǈǗå ôïƵ ƗƕƓƞƙƪå ǏǄƵ çïƛâǆǃå ƗǒƪƓƪǕå ýǆåāƶǃå ÿá ( ïƓƶƪǕå Ǒ

.úǒǃƓǂƙǃåā Ɨǒơƕïǃåā (ñāïíǆǃå Ɲƙǈǆǃå ïƶƪ Ǐǃã ñƼƓǈǆǃå Ɲƙǈǆǃå ïƶƪ Ɨƕƪǈ) Ɨǒƕƪǈǃå 
) þíƿ íƿā .ƗǄƹā ƗơƓƪǆ ÿǆ ǊƙƓǈāǂǆ Ǐǃå ǑǄǂǃå êƓƙǈǙå ýƮƼ çïāïư Ǐǃã ôïƶǃå ƗƕƓƞƙƪǙ Ɨƛǒíơǃå èƓƪåïíǃå ïǒƬƙāGardener, 

1976ƶưǒ ÿǒƞƙǈǆǃå ÿå ôåïƙƼå ǏǄƵ Ɨǒǈƕǆ ðǒǆƙǃå åîǌǃ ƓƕƓƕƪá ( ïåíǀǆ ÿāííơǒ Ǚāå þǌƼ ÿǒƙǄơïǆ ǏǄƵ ƗǒƞƓƙǈǙå þǌƙåïåïƿ ÿā
 ƗǒǄǆƶǃå ǑƼ ƗǆíƤƙƪǆǃå (çíǆƪǕƓǂ) íïåāǆǃå èǙíƶǆ ÿƋƬƕ ÿāïïǀǒ üǃî íƶƕā ÜǊƙƵåïð íåïǆǃå ýāƮơǆǄǃ ƗƮƮƤǆǃå ôïǙå

.ƗǒƞƓƙǈǙå 
 ÜǑƽƞǈǃå) ÿǆ ýǂ þíƤƙƪå1988 ÜÿǒƪƓǒā ÿƪơ)ā (1991 Üÿƪơ)ā (1991 ÜÿƓơïƼ)ā (1991ǃå êîāǆǈ ( úāǃïǒǈǃ ǑƑðƞǃå ýǒíƶƙ

åāíƞāā Üýǒāõǃåā ïǒƮǀǃå Ăíǆǃå ǑƼ ƗƕƓƞƙƪǙå èƓǈāïǆ æƓƪơƕ åāǆƓƿ Ɠǆǂ ÜƗǒíƓƶǃå ĂïƺƮǃå èƓƶƕïǆǃå Ɨǀǒïõƕ êîāǆǈǃå ïǒíǀƙƕ åāǆƓƿā 
áíïāǆǃå èƓƿǚƵ ÿĲǈǂƙā ƝƙƓǈǃå āǗå ƓǒƞāǃǕåā êƓƙǈïǆƙƪǆ ïǒǒƺƙ ǑƼ Ɨǒïƶƪǃå èƓƪƓǒƪǃåā ïƓƶƪƵ çïƛâǆǃå ƗǒƪƓƪǕå ýǆåāƶǃå Ǒǋā Ü ǏǄ

ýǒƮƓơǆǃå ôïƵ ƗƕƓƞƙƪå .ÿõǀǃåā ƣǒõƕǃåā ïǒƶƬǃåā Ơǆǀǃå Ǒǋā Ɠǌƙƪåïíƕ åāǆƓƿ Ǒƙǃå 
) éơƕ ǑƼMcIntosh and Shumway, 1994 ƗƕƓƞƙƪå ǏǄƵ ƗǒƵåïðǃå èƓƪƓǒƪǃåā ïƓƶƪǖǃ èƓǋāǒïƓǈǒƪ ƴƪƙ ïƛá ïǒíǀƙ þƙ (

ƙǃ ïƓƶƪǕå þåíƤƙƪå ƗǒƓƽǂ þíƵ Ơưƙåā ÜƗǒǂǒïǆǕå åāǒà ƗǒǙā ǑƼ ǑƵåïðǃå êƓƙǈǗå ǑǈƓõơǀǃå) íƞā Ɠǆǂ .ƗǒƵåïðǃå èƓƪƓǒƪǃå Ǌǒƞā
 ÜýǒƵƓǆƪȒåā1999 ïƓƶƪǕåā êƓƙǈǗå úǒǃƓǂƙƕ ûǄƶƙƙ Ɠǆǈã ÜƗǒíāƶƪǃå ǑƼ Ɨǒǆơǆǃå èāǒƕǃå ǑƼ çïāíǈƕǃå Ǒƞƙǈǆ ôïƵ ƗƕƓƞƙƪå ÿá (

 ýƓƛǆǃå ýǒƕƪ ǏǄƶƼ ÜƗƕƓƞƙƪǙå èƓǈāïǆ ǑƼ ïƛâǒ Ɠǆ āǋā ÜƗƶƪǃå Ǐǃã íƑƓƶǃå Ɨƕƪǈā ÿǒƕƙôƓƽƤǈå ôïƵ Ɨǈāïǆ íǈƕǃåçïā ÿǆ Ɨǒǆơǆǃå 
0.688  ïƶƪ Ăāƙƪǆ íǈƵǑƵïðǆ  ǉïíƿ1496 Ǐǃã ĄǙƓǒï 0.407  ǉïíƿ ǑƵïðǆ ïƶƪ íǈƵ4000 Ő. 

ÿǆ íǒíƶǃå èǒïƞå íǀǃ  ïíǃååïǂî íǀƼ Üôïƶǃå ƗƕƓƞƙƪå ýāơ þǃƓƶǃå ǑƼ èƓƪ )Anwar and Rashed, 2005 ( òíǚƺǈƕ ǑƼ ÿƵā
 çïƙƽǃå1980-2005ǃå Ü ïǒƛƋƙǗåƵ ǑƕƓƞǒǄ ƗơƓƪǆǃå Ǐéǒơ ƓõƓõƕǃƓƕ ƗƵāïðǆǃå ƕǄ ïƶƪǃå Ɨǈāïǆ èƺ0.45 èƓƪƓǒƪǃå ÿá ÿǒƕā Ü

) úíǌƙƪå Ɠǆǂ .ƓõƓõƕǃå êƓƙǈǗ æāǄõǆǃå Ăāƙƪǆǃå Ǐǃã ýāƮāǃå ǑƼ ƗǃƓƶƼ èǈƓǂ ƗǒïƶƪǃåMohammed Ü2005 ƗƕƓƞƙƪå ïǒíǀƙ (
 ïíǀƙ Ơǆǀǃå ïƶƪǃ ƗƕƓƞƙƪǙå Ɨǈāïǆ ÿá ÿǒƕƙā ÜÿƓƙƪǂƓƕ ǑƼ æƓƞǈƕǃå þǒǄƿã ǑƼ ýǒƮƓơǆǃå þǋá ôïƵ āơǈƕ0.53 èƓǈāïǆǃå Ɠǆǈǒƕ Ü

 èƺǄƕ íǀƼ ðïǃåā ÿõǀǃå ăïƶƪǃ Ɨǒïāƕƶǃå0.64ā Ü0.49.Ǒǃåāƙǃå ǏǄƵ Ü 
) ñïíElbeydi, et. al., 2007 Ü(ƗƕƓƞƙƪå ôïƵ ƗơƓƪǆ ƓõƓõƕǃå  çïƙƽǄǃ Ɠǒƕǒǃ ǑƼ1980-2005ã ƝƑƓƙǈǃå èïƓƬáā ÜǏǃ ïǒƛƋƙ 
ïƶƪ ýāƮơǆǃå Ɨǈƪǃ ƗǀƕƓƪ ïƶƪā ýāƮơǆ Ɨõǈơǃå Ɨǈƪǃ ƗǀƕƓƪ ƗƼƓưå ǃåǏ ƗơƓƪǆǃå ƗƵāïðǆǃå ïǒƶƬǃƓƕ Ɨǈƪǃ ƗǀƕƓƪ Ǐǃã ĄƗƼƓưã 

ƗơƓƪǆǃå ƗƵāïðǆǃå ýāƮơǆƕ ïǒƶƬǃå Üăíǌǆ) ñïí íƿā .2009 ûåïƶǃå ǑƼ ƗƼāǂǃå ƗöƼƓơǆ ǑƼ ïǒƶƬǃå ýāƮơǆ ôïƵ ƗƕƓƞƙƪå (
á íƞāā ÜƗǀǒïõǃå ñƽǈƕ Ɨõǈơǃå ïƶƪā ƗǀƕƓƪ Ɨǈƪǃ ïǒƶƬǃå ïƶƪ Ǒǋ ƗơƓƪǆǃå ôïƵ ƗƕƓƞƙƪå ǑƼ ƗǒƪǒƑïǃå èåïǒƺƙǃå ÿ ƗǀƕƓƪ Ɨǈƪǃ

ÿǆðǃå ýǆƓƵā ƗǀƕƓƪ Ɨǈƪǃ ƗƵāïðǆǃå ƗơƓƪǆǃåā Üăíǌǆ) éơƓƕǃå ñƽǈǃ ĂïƤá Ɨƪåïí ǑƼā .2010 èƓơƓƪǆǃå ôïƵ ƗƕƓƞƙƪå èïĊíĈƿ (
 Ǐǃã Ɨǒïāƕƶǃå èƓǈāïǆǃå ýǚƤ ÿǆ éơƓƕǃå ýƮāƙ íƿā ÜæǄƬǃåā Ơǆǀǃå ǑǃāƮơǆƕ ƗƵāïðǆǃåƙ íǒǂƋýíƓƕƙǆǃå ïǒƛƋƙǃå ƗǒưïƼ  ƗǒǄǆƶǃ

èƓơƓƪǆǃå ýǒíƶƙ  ðǃå ïƕƵ.ÿǆ 
) íƞāMesike et. al., 2010 çïƙƽǃå ýǚƤ Ɠǒïǒƞǒǈ ǑƼ õƓõǆǃå ǑƵïåðǆ ôïƵ ƗƕƓƞƙƪå (1970-2008 ā Ü êîāǆǈ íƓǆƙƵƓƕ
 ýǒíƶƙǃå ÿǒƵïåðǆǃå çïƕƤ Ɠǌǆǋá ĂïƤá èåííơǆ ýāƤíā ïƓƶƪǕå èƓƕƛ æƕƪƕ ƗǒƓƺǄǃ Ɨƽǒƶư èǈƓǂ ÿǒƵïåðǆǃå ƗƕƓƞƙƪå ÿá ÜǑƑðƞǃå

.ïǒǒƺƙǃå ÿǆ ƗǆƞƓǈǃå çïõƓƤǆǃå ÿǆ úāƤǃåā  Üíāǆơǆ) Ɨƪåïí ǑƼ2010 ƗƵāïðǆǃå ƗơƓƪǆǃå ôïƵ ƗƕƓƞƙƪå ïǒíǀƙ ƗƕƓƞƙƪå ïǒíǀƙ þƙ (
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 çïƙƽǄǃ ƗǒǄƶƕǃåā Ɨǒāïǆǃå ûõƓǈǆǄǃ ûåïƶǃå ǑƼ ïǒƶƬǃƓƕ1990-2007 ïƶƪ Ɨǈāïǆ ÿá ÿǒƕƙā ÜǑǂǒǆƓǈǒíǃå úāǃïǒǈ êîāǆǈ þåíƤƙƪƓƕ Ü
 èǈƓǂ ïǒƶƬǃå0.25 Ơǆǀǃå ïƶƪ ïǒƛƋƙǃ Ɨǒïāƕƶǃå Ɨǈāïǆǃåā Ü-0.105 . 

 þƓƿ Üÿāíǆơā íǒð āƕá)2010 Üêîāǆǈǃå ñƽǈ þåíƤƙƪƓƕ ïƮǆ ǑƼ êƓǋāƪ ƗöƼƓơǆ ǑƼ ýƮƕǃå ýāƮơǆ ôïƵ ƗƕƓƞƙƪå Ɨƪåïíƕ (
çïƛâǆǃå ýǆåāƶǃå þǋá ÿá ÿǒƕƙā  èƺǄƕ èƓǈāïǆƕ Üçïāíǈƕǃåā ýāƽǃåā ýƮƕǃå ýǂ Ơƕï ǑƼƓƮā ïƓƶƪá Ǒǋ0.244 Ü0.418 Ü-0.319 Ü

-0.751 Ü-0.272ā Ü-0.489 .æǒƙïƙǃå ǏǄƵ 
 ÿǆ ýǂ íƞā ÜñïƓƼā íǆơǆ)2009 ÜïƓƬƕ)ā (2013 ÿá (ñíƶǄǃ ƗƵāïðǆǃå èƓơƓƪǆǃå ôïƵ ƗƕƓƞƙƪå ǑƼ çïƛâǆǃå ýǆåāƶǃå þǋá  ǑƼ

 çïƙƽǃå ýǚƤ ûåïƶǃå1980-2003Ü Ɨǈƪǃ ñƼƓǈǆ ýāƮơǆǂ óǆơǃå ïƶƪā ƗǀƕƓƪ Ɨǈƪǃ ñíƶǃå ïƶƪ Ǒǋ çïõƓƤǆǃåā ƗǀƕƓƪ èƺǄƕā Ü
 ƗƕƓƞƙƪǙå èƓǈāïǆ0.167 Ü-0.523 Ü0.316  ā .æǒƙïƙǃå ǏǄƵ) Ɨƪåïí íƶƙMotamed et. al., 2016 ƗƕƓƞƙƪå ÿƵ ĄǙƓƛǆ (

 ƗƵāïðǆǃå ƗơƓƪǆǃå ǏǄƵ ăāǒơǃå ðƓƺǃå êƓƙǈã ǑƼ ƴƪāƙǃå ïƛá ǏǄƵ úïƶƙǃå þƙ éǒơ ÜƗǒƵåïðǃå èƓƪƓǒƪǄǃ ƗǒǃāƮơǆǃå ƗơƓƪǆǃå
 çïƙƽǃå ýǚƤ çíơƙǆǃå èƓǒǙāǃå ǑƼ çïîǃå ýāƮơǆƕ2006-2014 ā ƗǒƞƓƙǈǗåā ƗơƓƪǆǃå ÿǆ ýǂ íƓǒíðå ÿǒƕƙā Ü èïǒƺƙ ƗƕƓƞƙƪå æƪǈƕ
  .ýāǈƓƛǒǆǃå ðƓƹ êƓƙǈã õõƤǃ ĄƓǀƼā ĂïƤǕ Ɨǈƪ ÿǆ 

:èƟƓǁä ƕǂǀƪǄ 
ýǒƮƓơǆǃå ǉîǋ ïƓƶƪá ǑƼ üǃîǂā êƓƙǈǗå èƓǒǆǂ ǑƼ ǑǃƓƙǃƓƕā èƓơƓƪǆǃå ǑƼ çíƓơ èƓƕǄǀƙ ÿǆ ïƓưƤǃå ýǒƮƓơǆ ôƶƕ ǑǈƓƶƙ Ü

èƓơƓƪǆ ýƛǆ ýǆåāƶǃå ôƶƕ Ɠǌƶǆā) ïƓƶƪǕå ÿǒƕ ýíƓƕƙǆǃå ïǒƛƋƙǃå ÿǆ üǃî ǑƙƋǒā  ýǆåāƵ ïƓƶƪáā ÜƗƪƼƓǈǆǃå ýǒƮƓơǆǃå ïƓƶƪáā
Ɨǌƞ ÿǆ (Ɠǋïǒƹā ƗƽǄƙƤǆǃå ïưƤǃå ýǒƮƓơǆ êƓƙǈãÜ  ïƓƶƪǕå ïƛâƙ éǒơ ÜĂïƤá Ɨǌƞ ÿǆ ýǒƮƓơǆǃå üǄƙƕ ƗƵāïðǆǃå èƓơƓƪǆǃåā

 æƕƪƕ ÿǒƶǆ ïƓưƤ ýāƮơǆ ÿǆ ƓǌƙƵåïð ǑƼ ÷ïåðǆǃå æƹïǒ Ǒƙǃå èƓơƓƪǆǃå ǏǄƵ Ɠǋïǂî ûƕƪ Ǒƙǃå ĂïƤǕå èåííơǆǃå ôƶƕā
 íƑƓƶǃå ǑƼ ýāƮơǆǃå åîǋ ÿǆ Ɨưāïƶǆǃå êƓƙǈǗå èƓǒǆǂ ǑƼ ƗƵāïðǆǃå èƓơƓƪǆǃå ïƛâƙ ýƕƓǀǆǃƓƕā ÜýāƮơǆǃå åîǋ ÿǆ Ǌƶƿāƙǒ ăîǃå

.êƓƙǈǗå èƓǒǆǂā ïƓƶƪǕå ǑƼ ïǒƕǂǃå æîƕîƙǃå åîǋ ûǄƤǒ Ɠǆǆ ÜýāƮơǆǃå åîǋ ïƶƪ ǑƼ ǑǃƓƙǃƓƕā ûåāƪǕå 
Ɨǒïƶƪǃå èƓƪƓǒƪǃå ƴưā ýƓƞǆ ǑƼ ǊǆƓǋ èƓǀǒƕõƙ éơƕǃå åîǋ ƝƑƓƙǈǃā .ǑǃāƮơǆǃå æƿƓƶƙǃåā ǑƵåïðǃå êƓƙǈǗå õǒõƤƙǃ ƗǆƑǚǆǃå 

:èƟƓǁä ùäìǉà 
:ýǚƤ ÿǆ Ɨǒïāƪ ǑƼ ïƓưƤǃå ýǒƮƓơǆ Ċþǋá èƓơƓƪǆ ǏǄƵ ƗĊǒïƶƪǃå èƓƕĊǄǀƙǃå ïƛá Ɨƪåïí Ǐǃã éơƕǃå úíǌǒ 

- êƓƙǈȒåā èƓơƓƪǆ ïāõƙ ǏǄƵ ßāưǃå ßƓǀǃã ïƓƶƪáā úǒǃƓǂƙā ïƓưƤǃå ýǒƮƓơǆ Ɨƪāïíǆǃå  çïƙƽǃå ýǚƤ1994-2013. 
-  þǋá ǏǄƵ úïƶƙǃåýǆåāƶǃå .Ɨƪāïíǆǃå ïƓưƤǃå ýǒƮƓơǆ ÿǆ ƗƵāïðǆǃå ƗơƓƪǆǃå ǏǄƵ ïƛâƙ Ǒƙǃå 
- ïƓƶƪǕå ǑƼ ƗǄƮƓơǃå èƓƕǄǀƙǄǃ Ɨƪāïíǆǃå ïƓưƤǃå ýǒƮƓơǆ ÿǆ ýǂ ôïƵ ƗƕƓƞƙƪå Ɨǃåí ñƓǒƿ. 

:èƟƓǁä úƏäîôĀ ìäĀǄ 
åƵåïðǃå çïåðā ǑƼ çïāƬǈǆǃå ïǒƹā çïāƬǈǆǃå ƗǒāǈƓƛǃå èƓǈƓǒƕǃå ǏǄƵ éơƕǃå íǆƙƵ ÜßƓƮơǘǃ ăðǂïǆǃå æƙǂǆǃåā ÜǑƵåïðǃå ëǚƮǗåā Ɨ

) çíơƙǆǃå þǆǖǃ ƗƶƕƓƙǃå ƗǒîƹǕåā ƗƵåïðǃå Ɨǆöǈǆ èƓǈǒƕFAO(êƓƙǈȒåā èƓơƓƪǆ ýāơ Ü ƗƽǄǂƙā Ɨƪåïíǃå ǑƼ ƗǄƤåíǃå ýǒƮƓơǆǃå ïƓƶƪáā 
 āêƓƙǈǗå ýǆåāƵ ïƓƶƪáā Ɠǌǈǆ ýǂ íƑåāƵ çïƙƽǃå ýǚƤ üǃîā Ü1994-2013. å Ɠǆǂå æǒǃƓƪá ǏǄƵ éơƕǃå íǆƙƵ ýǒǄơƙǃ ǑƑƓƮơǗå

 ǏǄƵ ßāưǃå ßƓǀǃǗ ǑƽƮāǃåïāõƙ ƴƿåā ýǒƮƓơǆǃå ǆƓƶǆ ïǒíǀƙǃ Ǒǆǂǃå ýǒǄơƙǃå ǏǄƵ ǉíƓǆƙƵå Ǐǃã ĄƗƼƓưã .Ɨƪāïíǆǃåèǚ  Ɨǃåí
ǒïāƪ ǑƼ Ɨƪāïíǆǃå ïƓưƤǃå ýǒƮƓơǆ ôïƵ ƗƕƓƞƙƪåƗ.èƓǈāïǆǃå ïǒíǀƙā Ü 

) ýíƶǆǃå úāǃïǒǈ êîāǆǈ þíƤƙƪå1979Nerlove,  ( ÿǆ ýƿá ÿāǂǒ ƗǒǄƶƽǃå  ƗơƓƪǆǃå ǑƼ ïǒƺƙǃå ÿá æƕƪƕ ǑƑðƞǃå ýǒíƶƙǃå þǒǆƮƙƕ
 ƗƵïƪ ýǆƓƶǆ þåíƤƙƪƓƕ ǊǄǒíƶƙ þƙƼ ƗǒāƓƪƙǆ ïǒƹ ƗǃíƓƶǆǃå ýƶƞƙ ƗǒíƓƮƙƿåā ƓǒƞāǄǈǂƙ íāǒƿ íāƞāǃ üǃîā ƓǌƙƵåïð æāƹïǆǃå ƗơƓƪǆǃå

 ýǒíƶƙǃåʇ Ü  ôåïƙƼå þƙ üǃîǃá Ɨǒǆǂǃå ÿǑǋ ƓǌƞƓƙǈã íåïǆǃå *Q  ǏǄƵ èƕƪƙơåƪáƗƿǚƶǃå ñƓ ƗǒǃƓƙǃå ýƞǓå ƗǄǒāõ:          
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LnQ* = a+Pbt- 1 
 éǒơp:  ïƶƪýāƮơǆǃå Üt: ÿǆðǃåÜ ln : .Ǒƶǒƕõǃå þƙïƓƹāǄǃå 
ãǄǃ Ǒǀǒǀơǃå êƓƙǈǙå ÿýāƮơǆ Q Ǚ  ïāƼ ïǒƺƙǒ Ąå ã* ǏǃQ  ïǒƺƙƕP ýǚƤ ÿǆ æǒƞƙƪǒ Ǌǈǂǃā .ƗǒǃƓƙǃå Ɨƿǚƶǃå: 

) lnQt -  lnQt- 1 =ʇ ( lnQ*t- 1 -  lnQt- 1 
 éǒơá ÿƓǌƙǆǒƿ ýǒíƶƙǃå ƗƵïƪ :1 ʇ Ò  Ò 0.  

 ôǒāƶƙ ýǚƤ ÿǆāǏǃāǕå Ɨƿǚƶǃå  ā Ȓå ā ƗƪƼƓǈǆǃå ýǒƮƓơǆǃå ïƶƪ ƗƼƓưǃå ýǆåāƶǕå ā ĂïƤ Ȓå ƋõƤǃå ýƓƤíu Üǃå ǑƼƗƿǚƶ ƼƎ êîāǆǈǃå ÿ
  :ǑǃƓƙǃå ýǂƬǃƓƕ ƠƕƮǒ 

lnQt = A0 + A1ln Qt- 1 + A2ln Pt- 1 + A3PWT- 1 +A4Wt + ut  
éǒơ :A0 =ʇ0 ; Ai = 1-ʇ ; A2 =ʇb  
2A ÜA3 ÜA4  : ýƛǆƙǃåǈāïǆ èƓôïƶǄǃ ýƞǙå çïǒƮƿ æƓƪơ ÿǂǆǒ Ɠǌǈǆā .B1 ÜB2 ÜB3 Ǒƙǃå  ýƛǆƙǃåǈāïǆ èƓýƞǙå ƗǄǒāõ.  ǑƼā

ǃå ǑƼ ƴƕƓƙ ïǒƺƙǆǂ ƗƵāïðǆǃå ƗơƓƪǆǃå èǆíƤƙƪå Ɨƪåïíǃå ǉîǋèƓƿǚƶ  .ƗƽǄƙƤǆǃå 
 êîāǆǈǃå ÿƋƼ ǊǒǄƵāǑǃƓƙǃå ýǂƬǃå ǏǄƵ ƠƕƮǒ  : 

ln A = b0 + b1 ln Pt- 1 + b2 ln PCt- 1 + b3 ln A t- 1 + b4 ln Ft- 1 + b5 ln Ct- 1 + b6 ln Rt- 1 
 :éǒơb0 Üb1 Üb2 Üb3 Üb4 Üb5 Üb6: çïíǀǆǃå èƓǆǄƶǆǃå. 
 A:  ƕ ƗƵāïðǆǃå ƗơƓƪǆǃåǃƓýāƮơǆ.   

Pt- 1ïƶƪ : ǃå ƗǀƕƓƪ Ɨǈƪǃ ýāƮơǆ 
PCt- 1: áƶƪƓ ïǃåơǆƓƮǒ ýƗƪƼƓǈǆǃå ƗǀƕƓƪ Ɨǈƪǃ 

At- 1: ƕ ƗƵāïðǆǃå ƗơƓƪǆǃåǃƓƗǈƪǃ ýāƮơǆ ƗǀƕƓƪ. 
F :ƗǀƕƓƪ Ɨǈƪǃ ýāƮơǆǃå Ɨǒơƕï  
C :ƗǀƕƓƪ Ɨǈƪǃ ýāƮơǆǃå ƗƽǄǂƙ   
RǗå çïõƓƤǆǃå :ƗǒƞƓƙǈ (ïǒǒƺƙǃå ÿǆ ÷ïåðǆǃå úāƤƙ)  ÿƵ úåïơǈǙå ýƛǆƙ ǑƙǃåƗǒǃƓƙǃå Ɨƿǚƶǃå ÿǆ æƪơĈǒā êƓƙǈǗå : 

RISK = (P(- 1) Ĳ Mat)2 / mat 
 :éǒơMat: ƗǃåíǄǃ ýǒíƶƙǃå ƗǆǄƶǆ          :Ɨƿǚƶǃå ÿǆ æƪơƙā Mat = 0.333 (P(- 2) + P(- 3) + P(- 4)) 
      P(- 1) Ü P(- 2)  ÜP(- 3)  ÜP(- 4):  ïƶƪǃåÜèåāǈƪ Ɨƛǚƛ Üÿǒƙǈƪǃ ÜƗǀƕƓƪ Ɨǈƪǃ ýāƮơǆ áā.Ǒǃåāƙǃå ǏǄƵ èåāǈƪ Ɨƶƕï 
 āèåïǒƺƙǆǃå íơƋǂ ƗǀƕƓƪ Ɨǈƪǃ ƗƵāïðǆǃå ƗơƓƪǆǃå íƓǆƙƵå þƙ íƿ ƗǄǀƙƪǆǃå  ýǒíƶƙǃå êîāǆǈ íƓǆƙƵƓƕ üǃîāÜǑƑðƞǃå á Ɠǆƕ ƗƕƪǈǃƓïƓƶƪǖǃ 

 èíǆƙƵå íǀƼïƓƶƪǕå ƗǀƕƓƪ Ɨǈƪǃ ƗƵāïðǆǃå ýǒƮƓơǆǄǃ  èƓƶƿāƙ ÿƵ ïǒƕƶƙǂ.Ɲƙǈǆǃå 
 ƗǒíƓƶǃå ĂïƺƮǃå èƓƶƕïǆǃå Ɨǀǒïõƕ êîƓǆǈǃå èƓǆǄƶćǆ ïǒíǀƙ þƙāOLS õƓƕƙïǙå ƗǄǂƬǆ ÿǆ ǑǈƓƶƙ Ǚ èƓǈƓǒƕǃå ÿá ÿǆ íǂƋƙǃå íƶƕ Ü

ǚƤ ÿǆ Ǒƙåîǃå ïƓƕƙƤå ýDurbin- Watson. 

:ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
:ƕƨäîìǁä üǐƬƑƟǄ ƕǐƜƑƗǆȐäĀ éƑƗǆȐäĀ ƕƟƑƨǄ îĀôƗ 

 Ǒǃåāơ āǋā Ɠǌǃ íơ Ǐǈíá èƺǄƕā ÜƗƪåïíǃå çïƙƼ ýǚƤ ƓõƓõƕǃƓƕ ƗƵāïðǆǃå èƓơƓƪǆǃå èíǒåðƙ18  þƓƵ ïƓƙǂǋ úǃá1997 èƶƽƙïåā Ü
ƙƤǆǃå èƓǆåíƤƙƪǚǃ íǒåðƙǆǃå æǄõǃå æƕƪƕā ĄƓƕǒïǀƙ ïǆƙƪǆ ýǂƬƕ ÿǆ ïƛǂá Ǐǃã ýƮƙǃ ÜƓǌƙƵåïð ÿǆ íǒƞǃå íƑƓƶǃåā ƗƽǄ36  ïƓƙǂǋ úǃá

 þƓƵ2008 þƓƵ Ǐƙơ Ǌǈǆ æǒïƿ Ăāƙƪǆ ǏǄƵ öƼƓơƙǃ Ü2013  āơǈ Ǐǃã èưƽƤǈå éǒơ22.4  ÿǆ ƗǒƞƓƙǈǗå èíǒåðƙā ÜïƓƙǂǋ úǃá
17  þƓƵ ïƓƙǂǋ/ÿõ1994Ü  Ǐǃã22.2  þƓƵ ïƓƙǂǋ/ÿõ1998 Ǐƙơ Ɨƕǒïƿ èƓǒāƙƪǆ ǏǄƵ èöƼƓơā Ü2013 íǀƼ êƓƙǈǗå Ɠǆá .



ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

92 

 

 āơǈ ÿǆ Ɨƪāïíǆǃå çïƙƽǃå ýǚƤ Ǒƞǒïíƙ ýǂƬƕ úƵƓưƙ362  þƓƵ ÿõ úǃá1994  Ǒǃåāơ Ǐǃã700  þƓƵ ÿõ úǃá2012 Ǌǈá Ǚã Ü
 Ǐǃã ôƽƤǈåā íƓƵ441  þƓƵ ÿõ úǃá2013. 

) ýāíƞǃå èƓǈƓǒƕ ÿǆ öơǚĈǒ1üƓǈǋ ÿá (  āơǈ ÿǆ èưƽƤǈå Ǒƙǃå çïāíǈƕǃå èƓơƓƪǆ ǑƼ éíơ ăîǃå óƿƓǈƙ21  þƓƵ ïƓƙǂǋ úǃá
1994  ÿǆ ýƿá Ǐǃã15  þƓƵ úǃá2010 ïāîƕǃå þåíƤƙƪå ǑƼ ƴƪāƙǃå Ɨƞǒƙǈ ƗǒƞƓƙǈǗå ǑƼ ïǒƕǂǃå íǒåðƙǃå Ǐǃã ôƓƽƤǈǙå åîǋ íāƶǒā Ü

ã ÜýƓƞǆǃå åîǋ ǑƼ ƓǌǈāǂǄƙǆǒ ÿāƵïåðǆǃå ƠƕƮá Ǒƙǃå çïǒƕǂǃå çïƕƤǃåā Ɨǈƪơǆǃå ýāƮơǆ ÿǆ ôāïƶǆǃå çíƓǒð Ǐǃã Ăíá üǃî Ċÿá Ǚ
 ƗƵāïðǆǃå ƗơƓƪǆǃå èưƽƤǈå íƿā ÜïƓƶƪǕå ǑƼ çïǒƕǂ èƓưƓƽƤǈåā êƓƙǈǗå ǑƼ èƓƿƓǈƙƤå éāíơā ƗǒǄơǆǃå ûåāƪǕå ǑƼ çïāíǈƕǃå

 þƓƵ çïāíǈƕǃå ýāƮơǆƕ2013  ÿǆ ýƿá Ǐǃã ýƮƙǃ8 ǒƕǂ ÷Ɠƽƙïå Ǐǃã Ăíá ăîǃå ïǆǕå ÜƗǒïāƪǃå ƗǆðǕå æƕƪƕ ïƓƙǂǋ úǙà ǑƼ ï
 Ǒǃåāơ ÿǆ çïāíǈƕǃå ƗǒƞƓƙǈã ǑƼ ïǒƕǂǃå íǒåðƙǃå èƼǚǃå ÿǆā ÜƗǒǄơǆǃå ûåāƪǕå ǑƼ ƓǋïƓƶƪá20  þƓƵ ïƓƙǂǋ/ÿõ1994Ü 

ǁäüĀìƜ 1.  æîƗƻǁä üǘƢ ƕƨĀîìǄǁä üǐƬƑƟǄǁä ƕǐƜƑƗǆȐäĀ éƑƗǆȐäĀ ƕƟƑƨǄ îĀôƗ1994-2013 

 
:îìƬǄǁä ƕǐƳäîïǁä ƕǐƏƑƬƟǕä ƕƳĀǄƜǄǁä ÛǏƳäîïǁä êǘƬǕäĀ ƕƳäîïǁä æîäïĀ .ƕƻǂƗƢǄ ìäìƳà ÛƕǐĀǆƨǁä 

 ÿǆ æïƙǀƙǃ50  þƓƵ ïƓƙǂǋ/ÿõ2011 ðāƓƞƙƙ þǃ Ɠǌǈá Ǚã Ü32.6  ā34.4  ǑǆƓƵ ïƓƙǂǋ/ÿõ2012  ā2013  ǑƼ .Ǒǃåāƙǃå ǏǄƵ
 ÿǆ ôƽƤǈå êƓƙǈǗå ÿá ÿǒƕƙǒ ÿǒơ425  þƓƵ ÿõ úǃá1994 āơǈ Ǐǃã ýƮǒǃ Ü330  þƓƵ ÿõ úǃá1999 ĄƓǒƞǒïíƙ íǒåðƙǒā íāƶǒǃ Ü

 íǒåðƙǃ ĄƓƶƕƙ āơǈ Ǐǃã ƗǒƞƓƙǈǗå731  þƓƵ ÿõ úǃá2007  ÿǒǆƓƶǃå Ǐƙơ ÜƓǋíƶƕ Ɨƕǒïƿ èƓǒāƙƪǆ ǏǄƵ öƼƓơǒā2012 ā2013  éǒơ
 ƓǆǌǒƼ êƓƙǈǗå ƸǄƕ376  ā273 .õǀƼ Ǒǃåāƙǃå ǏǄƵ ÿõ úǃá 

 ÿǒƕ èơāåïƙā Ɨƪāïíǆǃå çïƙƽǃå ýǚƤ ïǒƕǂ ïåïǀƙƪå ǏǄƵ ýƮƕǃƓƕ ƗƵāïðǆǃå èƓơƓƪǆǃå èöƼƓơ7-9  þƓƵ ýǂ ïƓƙǂǋ úǙà
ǆǃƓƕ ÿǒƕ ƗǒƞƓƙǈǗå ïåïǀƙƪǙ Ąåïöǈā Üõƪāƙ16 ā19 ) ƗǒíƓǒƙƵǙå ǊƙƓǒāƙƪǆ ǏǄƵ êƓƙǈǗå öƼƓơ ÜïƓƙǂǋ/ÿõ130-170  Ü(ÿõ úǃá

 ÿǆ ûāƪǃå íåíǆã ǑƼ ïåïǀƙƪå Ǐǃã üǃî ýǂ Ăíá íǀƼ ÜýƮƕǃå ǏǄƵ ǑǄơǆǃå æǄõǃå æǒǂïƙ āá þƞơ ǑƼ ïǒƕǂ ïǒƺƙ éāíơ þíƵ ƴǆā
.ƗƶǄƪǃå ǉîǋ 

ƽǃå ýǚƤ þāƛǃå èƓơƓƪǆ èƽƵƓưƙ çïƙ1994-2013  āơǈ ÿǆ2  āơǈ Ǐǃã ïƓƙǂǋ úǃá4.3  þƓƵ ïƓƙǂǋ úǃà2003 èöƼƓơā Ü
 þƓƶǃå Ǐƙơ Ăāƙƪǆǃå åîǋ ǏǄƵ ƗơƓƪǆǃå2013 āơǈ Ǐǃã èƮƿƓǈƙ îã Ü2.3  çïƙƽǃå ýǚƤ èơāåïƙ ǊƙǒƞƓƙǈã ÿá Ǚã ÜïƓƙǂǋ úǃá

 ÿǒƕ Ɨƪāïíǆǃå7.2-10.5  þƓƵ Ɠǌǃ Ɨǆǒƿ Ǐǈíá Ǐǃã èƶƞåïƙā ÜïƓƙǂǋ/ÿõ2012 )5.9  /ÿõ ðāƓƞƙƙā íāƶƙǃ (ïƓƙǂǋ10  ÿõ
 þƓƵ ïƓƙǂǌǄǃ2013 ÿǆ ïƛǂá ÿǆ óƿƓǈƙǒā ƗǒƞƓƙǈǗå æîƕîƙǃ ĄƓƶƕƙ êƓƙǈǗå æîƕîƙā .22  þƓƵ ÿõ úǃá1994  āơǈ Ǐǃã17.2  úǃá

аϝЛЮϜϝВϝГϠϢϼмϹзϠЭЋϠанϪϝВϝГϠϢϼмϹзϠЭЋϠанϪϝВϝГϠϢϼмϹзϠЭЋϠанϪ

1994212592093869872378362402425896130319227541704720341171209565

1995230252022772162314470969426532160553217312045521087192609391

1996222502046474962400439140409085143132217721973718990171989072

1997179441724766371921265507407052123896172631479623601170178986

1998221771681564872176492264358438120486182132219721305175108370

1999247791359676342239499203329351131949180572014624224166728065

2000227831765673982236484778473973123277195912127826845166968657

20012124315820857127064534354247141356152857421345268471766110559

2002241021660293902803513153561562172705267202129133826184959533

2003247891433274184320486605539228138801415331963037625181619614

2004273041465583443806541743558762162571369351984138128186489703

2005293471261597614917608480534744172655465902073442390172289475

2006277661450791504509603411602588156256400692173241537168628886

2007310831523585044086570128731251144852295721834247997165327237

2008361721569599274207720492639531142678324271991840748141407708

2009341551391995243650705586633483155735282272024345511163537733

20103446714218100974004673183585549159799363521953141184152649079

2011352491267992094137713256622263151753305432023549078166397383

2012340121152085284973698129376012106192294412052632639124985920

2013224397925893223284417182730091388642416419685344481532210380

ϼϝϧЫкκϣϲϝЃгЮϜеВκϬϝϧжшϜϼϝϧЫкκНЪκϣуϮϝϧжшϜ
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 þƓƵ ÿõ1997 ÿǆ ïƛǂá Ǐǃã íǒåðƙǒā íāƶǒǃ Ü41  þƓƵ ÿõ úǃá2003 Ǒǃåāơ Ǐǃã íǒíƞ ÿǆ óƿƓǈƙǒā Ü24.2  þƓƵ ÿõ úǃá
2013. 
2-ƻǂǀƗ îĀôƗ:ƕƨĀîìǄǁä üǐƬƑƟǄǁä þǄ ìƟäĀǁä ýäîƷ Āǂǐǀǁä îƴƨĀ ƕ 

) ýǂƬǃå ÿǒƕǒ1 ÿǆ èíǒåðƙ ƓõƓõƕǃå ÿǆ íơåāǃå þåïƹ āǄǒǂǃå ƗƽǄǂƙ ÿá (6  þƓƵ Ƹǂ/ñ.ý1994  Ǐǃã14  þƓƵ Ƹǂ/ñ.ý2010 Ǚã Ü
 Ǐǃã ƗƽǄǂƙǃå ýƮƙǃ Ɠǋíƶƕ ÷ïƪá ƠƕƮá íǒåðƙǃå ÿá30  þƓƵ Ƹǂ/ñ.ý2013íǀƼ Ü ýǒƮƓơǆǃå ǑƿƓƕ ǏǄƵ üǃî ûƕõǈǒā .  ƗƽǄǂƙ èíǒåðƙ

 ÿǆ çïāíǈƕǃå3.6  þƓƵ1994  Ǐǃã6.4  þƓƵ Ƹǂ/ñ.ý2012 Ǐǃã Ɠǋíƶƕ ðƽǀƙǃ Ü15.2  þƓƵ Ƹǂ/ñ.ý2013 üǄƙ èǄƮāā .
 Ǐǃã ýƮƕǃå ǑƼ ƗƽǄǂƙǃå19  þƓƵ Ƹǂ/ñ.ý2013  ÿǒƕ èơāåïƙ ÿá íƶƕ4 ā6  þƓƵ Ƹǂ/ñ.ý2007 ÿǒƕ þāƛǃå ƗƽǄǂƙ èƕîƕîƙā .10 

 ā17  þƓƵ Ǐƙơ Ƹǂ/ ñ.ý2010ǃã íǒåðƙƙǃ Ü Ǐ24.5  þƓƵ Ƹǂ/ñ.ý2012 ǏǃȒåā Ü35  þƓƵ Ƹǂ/ñ.ý2013.  

 
ǁä üǀƪ1.  ƕƻǂǀƗ îĀôƗ1  æîƗƻǁä üǘƢ ƕƨäîìǁä üǐƬƑƟǄ þǄ ƶǀ1994-2013: 

 
:ϼϹЋгЮϜ 1.ϣУЯϧϷв ϸϜϹКϒ ̪ϣтнзЃЮϜ ϣуКϜϼϿЮϜ ϣуϚϝЋϲшϜ ϣКнгϯгЮϜ ̪сКϜϼϿЮϜ ϰыЊшϜм ϣКϜϼϿЮϜ ϢϼϜϾм . 

          2) ϣтϻОцϜм ϣКϜϼϿЯЮ ϢϹϳϧгЮϜ бвцϜ ϣгЗзв .FAO.( 
) þƿï ýǂƬǃå ÿǒƕǒ2 ÿǆ íǒåðƙ ƓõƓõƕǃå ÿǆ íơåāǃå þåïƹ āǄǒǂǃå ïƶƪ ÿá (10  þƓƵ ñ.ý1994  Ǐǃã17  þƓƵ ñ.ý2011 ýƮǒǃ Ü
 Ǐǃã Ɠǋíƶƕ ïƶƪǃå45  þƓƵ ñ.ý2013 ÿǆ çïāíǈƕǃå ïƶƪ íǒåðƙ íƿā .4  Ǐǃã15  þƓƵ Ǐƙơ ñ.ý2011 ðƽǀƙǃ Ü Ǐǃã Ɠǋíƶƕ25 

 þƓƵ ñ.ý2012  ǏǃȒåā33  þƓƵ ñ.ý2013 Ǐǃã ýƮƕǃå ïƶƪ ýƮā Ɠǆǂ .31  þƓƵ ñ.ý2013  ÿǒƕ ëāåïƙ ÿá íƶƕ3.75 ā18 
 þƓƵ Ǐƙơ ñ.ý2010 ÿǒƕ Ąåïǒƛǂ þāƛǃå ïƶƪ æîƕîƙā .14 ā85  þƓƵ Ǐƙơ ñ.ý2010 Ǐǃã íǒåðƙǒǃ Ü104  þƓƵ ñ.ý2012 Ü

 ǏǃȒåā125  þƓƵ ñ.ý2013. 
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 üǀƪǁä2.  îƑƴƨà îĀôƗ1  æîƗƻǁä üǘƢ ƕƨäîìǁä üǐƬƑƟǄ þǄ ƶǀ1994-2013: 

:îìƬǄǁä 1.ƕƻǂƗƢǄ ìäìƳà ÛƕǐĀǆƨǁä ƕǐƳäîïǁä ƕǐƏƑƬƟǕä ƕƳĀǄƜǄǁä ÛǏƳäîïǁä êǘƬǕäĀ ƕƳäîïǁä æîäïĀ . 
         2) ƕǐíƷǓäĀ ƕƳäîïǂǁ æìƟƗǄǁä ýǄǓä ƕǄõǆǄ .FAO) ƕǐƳäîïǁä ƕǐƏƑƬƟǕä çƑǆƑǐƓǁä æìƳƑƽ Û(FAOSTAT.( 

3-:ƕƨĀîìǄǁä üǐƬƑƟǄǁä óîƳ ƕƓƑƜƗƨä üäĀì îǐìƾƗ 
) ýāíƞǃå ïǒƬǒ2 Ɨǆǒƿ ýǚƤ ÿǆ ïǒƬǒā ÜƓõƓõƕǃå ýāƮơǆ ôïƵ ƗƕƓƞƙƪå Ɨǃåí èǚǆƓƶǆ ïǒíǀƙ ƝƑƓƙǈ Ǐǃã (R2  ÿá Ǐǃã75.1 %

ƛâǆǃå ýǆåāƶǃå Ǌǈǆ ÿǒƕƙǒā .êîāǆǈǃå ǑƼ ƗǄƤåíǃå ýǆåāƶǃå ǑƼ èåïǒƺƙǃå Ǐǃã íāƶƙ ƗƵāïðǆǃå ƗơƓƪǆǃå ǑƼ èåïǒƺƙǃå ÿǆ ƗơƓƪǆ ǏǄƵ çï
 Ɨǒơƕïā ÜƗƙƑƓƼ Ɨǈƪǃ Ǌǈǆ ƗƵāïðǆǃå ƗơƓƪǆǃåā ƓõƓõƕǃå ïƶƪ èǈƓǂ (Ɨǈƪǃå ǉîǌǃ ƓõƓõƕǃå ƗƵåïðƕ ÷ïåðǆǃå ïåïƿ ǏǄƵ ǑǃƓƙǃƓƕā) ƓõƓõƕǃå

 ýǒíƶƙǃå ƗƵïƪ èƺǄƕā .çïõƓƤǆǃåā ÜƗƙƑƓƼ Ɨǈƪǃ ƓõƓõƕǃå úǒǃƓǂƙā0.345 ïƶƪ çíƓǒð ÿá ƗƕƓƞƙƪǙå Ɨǈāïǆ þǒƿ ÿǆ ƠưĊƙǒ Ɠǆǂ .
å ǑƼ ƓõƓõƕǃå Ɨƕƪǈƕ ƗƙƑƓƽǃå Ɨǈƪǃ10 Ɨƕƪǈƕ Ɨǈƪǃå ǉîǋ ƗƵāïðǆǃå ƗơƓƪǆǃå çíƓǒð Ǐǃã ăíâǒ %3.45 ǑƼ Ɨƕƪǈǃå ñƽǈ ăíâƙ Ɠǆǈǒƕ Ü%

 Ɨƕƪǈƕ þƓƶǃå åîǌǃ ƗơƓƪǆǃå ǑƼ óƿƓǈƙ éāíơ Ǐǃã ǑưƓǆǃå þƓƶǃå ƗơƓƪǆǃå çíƓǒð1.86 Ɨǒơƕïǃå çíƓǒð Ɠǆá Ü%10 íǒðǒ èƑƓƽǃå þƓƶǃå %
 ƗơƓƪǆǃå2.62å ñƽǈƕ ƗƽǄǂƙǃå íǒåðƙā Ü% Ɨƕƪǈƕ ƗƵāïðǆǃå ƗơƓƪǆǃå ÿǆ ýǄǀǒ Ɨƕƪǈǃ2.24 ƗǒƞƓƙǈǗå çïõƓƤǆǃå ÿǆ úāƤƙǃå Ɠǆá Ü%

 Ɨƕƪǈƕ ƗơƓƪǆǃå óƿƓǈƙ Ǐǃã ăíâǒƼ2.45 ǑƼ Ɨǈāïǆǃå Ɨǆƪƿ ýǚƤ ÿǆ ýǒāõǃå Ăíǆǃå ǑƼ ƗƕƓƞƙƪǙå èƓǈāïǆ ǏǄƵ ýāƮơǃå þƙǒ .%
 (ýǒíƶƙǃå ƗƵïƪ) ǏǄƵ ïǒƮǀǃå Ăíǆǃåʇ Ûõǃå Ăíǆǃå ǑƼ èƓǈāïǆǃå èǈƓǂ ǑǃƓƙǃƓƕā ýǒā0.974 Ü-0.539 Ü0.759 Ü-0.649 Ü-

0.710 .æǒƙïƙǃå ǏǄƵ ƗǀƕƓƪǃå ƗƪǆƤǃå ýǆåāƶǄǃ 
) þƿï ýāíƞǃå ÿǒƕǒ Ɠǆǂ3 Ɨǆǒƿ èƺǄƕ Üçïāíǈƕǃå ýāƮơǆǃ ôïƶǃå ƗƕƓƞƙƪå Ɨǃåí èǚǆƓƶǆ (R2=0.894 çïƛâǆǃå ýǆåāƶǃå ÿá ÿǒƕƙā Ü

 ÜƗǄƽǒǄƽǃå ïƶƪ ÜƓƪāǂǃå ïƶƪ ÜÿƓƞǈîƓƕǃå ïƶƪ ÜƗƽǄǂƙǃå ÜƗǒơƕïǃå Üçïāíǈƕǃå ƗơƓƪǆ Üçïāíǈƕǃå ïƶƪ Ǒǋ ñāïíǆǃå þƓƶǄǃ ƗơƓƪǆǃå ǏǄƵ
 Ăíǆǃå ǑƼ èƓǈāïǆǃå ÿá ÿǒƕƙā .ûƕƓƪǃå þƓƶǃå ǑƼ ƗǒƞƓƙǈǗå çïõƓƤǆǃåā èƺǄƕ ýǆåāƶǃå ǉîǋ ÿǆ ýǂǃ ïǒƮǀǃå0.349 Ü-0.06 Ü

0.248 Ü-0.216 Ü-0.238 Ü-0.094 Ü-0.194 Ü-0.095  Ɠǌƙǒơƕïā çïāíǈƕǃå ïƶƪ ǑƼ çíƓǒðǃå ÿƎƼ ǑǃƓƙǃƓƕā ÜǑǃåāƙǃå ǏǄƵ
 Ɨƕƪǈƕ10 Ɨƕƪǈƕ ƗƵāïðǆǃå ƗơƓƪǆǃå ǑƼ çíƓǒðǃå Ǐǃã ăíâƙ %3.49ā %2.48 ǑƼ çíƓǒðǃå ǉîǋ ýƛǆ ÿá ÿǒơ ǑƼ æǒƙïƙǃå ǏǄƵ %

îƓƕǃå  ïƶƪ āá ƓǌƽǒǃƓǂƙ āá çïāíǈƕǃå ƗơƓƪǆ ƗƕƓƞƙƪǙå Ǐǃã ăíâƙ ÜƗǒƞƓƙǈǗå çïõƓƤǆǃåā ƗƪƼƓǈǆ èƓƵåïðǂ ƗǄƽǒǄƽǃå āá Ɠƪāǂǃå āá ÿƓƞǈ
 Ɨƕƪǈƕ çïāíǈƕǃƓƕ ƗƵāïðǆǃå èƓơƓƪǆǃå ôƓƽƤǈƓƕ0.6 Ü%2.16 Ü%2.38 Ü%0.94 Ü%1.94 Ü%0.95 ÿá Ɠǆƕā .Ǒǃåāƙǃå ǏǄƵ %

 èƺǄƕ ýǒíƶƙǃå ƗƵïƪ0.590 ƠƕƮƙ ýǒāõǃå Ăíǆǃå ǑƼ èƓǈāïǆǃå ÿƎƼ Ü0.592 ƕƪǈǃƓƕ Üçïāíǈƕǃå ïƶƪǃ Ɨ-0.103  ƗƕƪǈǃƓƕ
 ÜƓǌƙơƓƪǆǃ0.420  ÜƗǒơƕïǄǃ-0.366  ÜƗƽǄǂƙǄǃ ƗƕƪǈǃƓƕ-0.403  ÜÿƓƞǈîƓƕǃå ïƶƪǃ-0.159  ÜƓƪāǂǃå ïƶƪǃ ƗƕƪǈǃƓƕ-0.329 

ā ÜƗǄƽǒǄƽǃå ïƶƪǃ ƗƕƪǈǃƓƕ-0.161 .çïõƓƤǆǄǃ ƗƕƪǈǃƓƕ 
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 üĀìƜǁä2. :ƑôƑôƓǁä üĀƬƟǄ óîƳ ƕƓƑƜƗƨä ƕǁäì çǘǄƑƴǄ 
îǐƸƗǄǁä æîìƾǄǁä çǘǄƑƴǄǁä 
èƕƓƛǃå 21756 

(3.09)** 

ƗƙƑƓƼ Ɨǈƪǃ ƓõƓõƕǃå ïƶƪ )1000 (ÿõ/ñ.ý 0.345 

(2.26)** 
(ïƓƙǂǋ) ƗǀƕƓƪ Ɨǈƪǃ ƓõƓõƕǃƓƕ ƗƵāïðǆǃå ƗơƓƪǆǃå -0.186 

-(3.12)** 

) ƗƙƑƓƼ Ɨǈƪǃ ƓõƓõƕǃå Ɨǒơƕï1000 (ïƓƙǂǋ/ñ.ý 0.262 

(4.33)** 

) ƗƙƑƓƼ Ɨǈƪǃ ƓõƓõƕǃå úǒǃƓǂƙ1000 (ïƓƙǂǋ/ñ.ý -0.224 

-(6.73)** 

ƗǒƞƓƙǈǗå çïõƓƤǆǃå -0.245 

-(5.26)** 

R
2 

0.751 

Adjusted R
2 

0.662 

F 8.44** 

ɚ 0.354 

n 20 

k 6 

DW 2.12 

 íǈƵ ăāǈƶǆ :*0.05 íǈƵ ăāǈƶǆ :** Ü0.01. 
 üĀìƜǁä3. :æîĀìǆƓǁä üĀƬƟǄ óîƳ ƕƓƑƜƗƨä ƕǁäì çǘǄƑƴǄ 

(æîĀìǆƓǁä) îǐƸƗǄǁä  èƓǆǄƶǆǃåçïíǀǆǃå 
èƕƓƛǃå 13520 

(2.67)** 

(ÿõ/ñ.ý) ƗǀƕƓƪ Ɨǈƪǃ çïāíǈƕǃå ïƶƪ 0.349 

(5.64)** 
 ƗƵāïðǆǃå ƗơƓƪǆǃåçïāíǈƕǃƓƕ (ïƓƙǂǋ) ƗǀƕƓƪ Ɨǈƪǃ -0.061 

-(3.45)** 

(ïƓƙǂǋ/ñ.ý) ƗƙƑƓƼ Ɨǈƪǃ çïāíǈƕǃå Ɨǒơƕï 0.248 

(4.32)** 

(ïƓƙǂǋ/ñ.ý) ƗƙƑƓƼ Ɨǈƪǃ çïāíǈƕǃå úǒǃƓǂƙ -0.216 

-(12.25)** 

(ÿõ/ñ.ý) ƗǀƕƓƪ Ɨǈƪǃ ÿƓƞǈîƓƕǃå ïƶƪ -0.238 

-(10.56)** 

 ïƶƪƓƪāǂǃå (ÿõ/ñ.ý) ƗǀƕƓƪ Ɨǈƪǃ -0.094 

-(2.11)* 

 ïƶƪƗǄƽǒǄƽǃå (ÿõ/ñ.ý) ƗǀƕƓƪ Ɨǈƪǃ 0.194 

(6.52)** 

ƗǒƞƓƙǈǗå çïõƓƤǆǃå -0.095 

(3.46)** 

R
2 

0.894 

Adjusted R
2 

0.816 

F 11.59** 

ɚ 0.59 

n 20 

k 9 

DW 2.35 

 íǈƵ ăāǈƶǆ :*0.05 íǈƵ ăāǈƶǆ :** Ü0.01. 
) ýāíƞǃå ÿǒƕǒ4 Ɨǆǒƿ ïǒƬƙā ÜýƮƕǃå ýāƮơǆǃ ôïƶǃå ƗƕƓƞƙƪå Ɨǃåí èǚǆƓƶǆ (R2=0.789  ÜǊƙǆƑǚǆā êîāǆǈǃå Ɨǒāǈƶǆ Ǐǃã

 ïƶƪ Üþāƛǃå ïƶƪ ÜƗƽǄǂƙǃå ÜƗǒơƕïǃå ÜýƮƕǃå ƗơƓƪǆ ÜýƮƕǃå ïƶƪ Ǒǋ ñāïíǆǃå þƓƶǄǃ ƗơƓƪǆǃå ǏǄƵ çïƛâǆǃå ýǆåāƶǃå ÿá ÿǒƕƙā
ǉîǋ ÿǆ ýǂǃ ïǒƮǀǃå Ăíǆǃå ǑƼ èƓǈāïǆǃå ÿá ÿǒƕƙā .ƗǒƞƓƙǈǗå çïõƓƤǆǃåā ÜûƕƓƪǃå þƓƶǃå ǑƼ ÜïưƤǕå ýāƽǃå ïƶƪ ÜúāƽǄǆǃå  ýǆåāƶǃå

 èƺǄƕ0.177 Ü0.011 Ü0.386 Ü-0.222 Ü-0.262 Ü-0.113 Ü-0.253 Ü-0.226  ǑƼ çíƓǒðǃå ÿƎƼ ǑǃƓƙǃƓƕā ÜǑǃåāƙǃå ǏǄƵ
 Ɨƕƪǈƕ ûƕƓƪǃå þƓƶǃå ǑƼ ƗƵāïðǆǃå ƗơƓƪǆǃåā Ǌƙǒơƕïā ýƮƕǃå ïƶƪ ÿǆ ýǂ10 Ɨƕƪǈƕ ƗƵāïðǆǃå ƗơƓƪǆǃå ǑƼ çíƓǒðǃå Ǐǃã ăíâƙ %
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1.77ā %3.86ā %0.11Ƽ Üæǒƙïƙǃå ǏǄƵ % ýāƽǃå āá úāƽǄǆǃå āá þāƛǃå ïƶƪ āá çïāíǈƕǃå úǒǃƓǂƙ ǑƼ çíƓǒðǃå ǉîǋ ýƛǆ ÿá ÿǒơ Ǒ
 Ɨƕƪǈƕ çïāíǈƕǃƓƕ ƗƵāïðǆǃå èƓơƓƪǆǃå ôƓƽƤǈƓƕ ƗƕƓƞƙƪǙå Ǐǃã ăíâƙ ÜƗǒƞƓƙǈǗå çïõƓƤǆǃåā ƗƪƼƓǈǆ èƓƵåïðǂ ïưƤǕå2.22 Ü%

2.62 Ü%1.13 Ü%2.53 Ü%2.26 èƺǄƕ ýǒíƶƙǃå ƗƵïƪ ÿá Ɠǆƕā .Ǒǃåāƙǃå ǏǄƵ %0.478 ýǒāõǃå Ăíǆǃå ǑƼ èƓǈāïǆǃå ÿƎƼ Ü
 ƠƕƮƙ0.370  ÜýƮƕǃå ïƶƪǃ ƗƕƪǈǃƓƕ0.023  ÜǊƙơƓƪǆǃ ƗƕƪǈǃƓƕ0.807  ÜƗǒơƕïǄǃ-0.464  ÜƗƽǄǂƙǄǃ ƗƕƪǈǃƓƕ-0.548  ïƶƪǃ
 Üþāƛǃå-0.236  ÜúāƽǄǆǃå ïƶƪǃ ƗƕƪǈǃƓƕ-0.529 ā ÜïưƤǕå ýāƽǃå ïƶƪǃ ƗƕƪǈǃƓƕ-0.472 .çïõƓƤǆǄǃ ƗƕƪǈǃƓƕ 

) þƿï ýāíƞǃå ïǒƬǒ5ã ( Ɨǆǒƿ ýǚƤ ÿǆ ïǒƬǒā Üþāƛǃå ýāƮơǆ ôïƵ ƗƕƓƞƙƪå Ɨǃåí èǚǆƓƶǆ ïǒíǀƙ ƝƑƓƙǈ ǏǃR2  ÿá Ǐǃã84 %
 ƗơƓƪǆ ǏǄƵ çïƛâǆǃå ýǆåāƶǃå Ǌǈǆ ÿǒƕƙǒā .êîāǆǈǃå ǑƼ ƗǄƤåíǃå ýǆåāƶǃå ǑƼ èåïǒƺƙǃå Ǐǃã íāƶƙ ƗƵāïðǆǃå ƗơƓƪǆǃå ǑƼ èåïǒƺƙǃå ÿǆ

ƕïā Ǌǈǆ ƗƵāïðǆǃå ƗơƓƪǆǃåā Ǌƪƽǈ þāƛǃå ïƶƪ èǈƓǂ Üþāƛǃå ýǒíƶƙǃå ƗƵïƪ èƺǄƕā .ƗǒƞƓƙǈǗå çïõƓƤǆǃåā ÜƗƙƑƓƼ Ɨǈƪǃ ǊƽǒǃƓǂƙā Ǌƙǒơ
0.382 Ɨƕƪǈƕ ƗƙƑƓƽǃå Ɨǈƪǃå ǑƼ þāƛǃå ïƶƪ çíƓǒð ÿá ƗƕƓƞƙƪǙå Ɨǈāïǆ þǒƿ ÿǆ ƠưĊƙǒ Ɠǆǂ .10 ƗơƓƪǆǃå çíƓǒð Ǐǃã ăíâǒ %

 Ɨƕƪǈƕ Ɨǈƪǃå ǉîǋ ƗƵāïðǆǃå2.92Ɠǆǃå þƓƶǃå ƗơƓƪǆǃå çíƓǒð ǑƼ Ɨƕƪǈǃå ñƽǈ ăíâƙ Ɠǆǈǒƕ Ü% ƗơƓƪǆǃå ǑƼ óƿƓǈƙ éāíơ Ǐǃã Ǒư
 Ɨƕƪǈƕ þƓƶǃå åîǌǃ0.57 Ɨǒơƕïǃå çíƓǒð Ɠǆá Ü%10 ƗơƓƪǆǃå íǒðǒ èƑƓƽǃå þƓƶǃå %3.31 ÿǆ ýǄǀǒ Ɨƕƪǈǃå ñƽǈƕ ƗƽǄǂƙǃå íǒåðƙā Ü%

 Ɨƕƪǈƕ ƗƵāïðǆǃå ƗơƓƪǆǃå1.49 Ɨƕƪǈƕ ƗơƓƪǆǃå óƿƓǈƙ Ǐǃã ăíâǒƼ ƗǒƞƓƙǈǗå çïõƓƤǆǃå ÿǆ úāƤƙǃå Ɠǆá Ü%1.13 èƓǈāïǆ Ɠǆá .%
Ǚå èƺǄƕ íǀƼ ýǒāõǃå Ăíǆǃå ǑƼ ƗƕƓƞƙƪ0.764 Ü-0.149 Ü0.866 Ü-0.390 Ü-0.138 Ü-0.295  ǏǄƵ ƗǀƕƓƪǃå ýǆåāƶǄǃ

.æǒƙïƙǃå 
 üĀìƜǁä4. :üƬƓǁä üĀƬƟǄ óîƳ ƕƓƑƜƗƨä ƕǁäì çǘǄƑƴǄ 

(üƬƓ) îǐƸƗǄǁä çïíǀǆǃå èƓǆǄƶǆǃå 
èƕƓƛǃå 5361 

(2.18)** 

 ïƶƪýƮƕǃå (ÿõ/ñ.ý) ƗǀƕƓƪ Ɨǈƪǃ 0.177 

(7.23)** 
 ƗƵāïðǆǃå ƗơƓƪǆǃåýƮƕǃƓƕ (ïƓƙǂǋ) ƗǀƕƓƪ Ɨǈƪǃ 0.0105 

(1.92)* 

(ïƓƙǂǋ/ñ.ý) ƗƙƑƓƼ Ɨǈƪǃ ýƮƕǃå Ɨǒơƕï 0.386 

(2.66)** 

(ïƓƙǂǋ/ñ.ý) ƗƙƑƓƼ Ɨǈƪǃ ýƮƕǃå úǒǃƓǂƙ -0.222 

-(2.11)** 

(ÿõ/ñ.ý) ƗǀƕƓƪ Ɨǈƪǃ þāƛǃå ïƶƪ -0.262 

-(4.59)** 

(ÿõ/ñ.ý) ƗǀƕƓƪ Ɨǈƪǃ úāƽǄǆǃå ïƶƪ -0.113 

-(1.97)* 

 ïƶƪïưƤǕå ýāƽǃå (ÿõ/ñ.ý) ƗǀƕƓƪ Ɨǈƪǃ -0.253 

-(2.43)** 

ƗǒƞƓƙǈǗå çïõƓƤǆǃå -0.226 

(3.24)**- 

R
2 

0.789 

Adjusted R
2 

0.635 

F 5.14** 

ɚ 0.478 

n 20 

k 9 

DW 2.18 

 íǈƵ ăāǈƶǆ :*0.05 íǈƵ ăāǈƶǆ :** Ü0.01. 
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ǁä üĀìƜ5. :ýĀƙǁä üĀƬƟǄ óîƳ ƕƓƑƜƗƨä ƕǁäì çǘǄƑƴǄ 
(ýĀƙǁä) îǐƸƗǄǁä çïíǀǆǃå èƓǆǄƶǆǃå 
èƕƓƛǃå 2207 

(2.84)** 

(ÿõ/ñ.ý) ƗǀƕƓƪ Ɨǈƪǃ þāƛǃå ïƶƪ 0.292 

(4.79)** 
 ƗƵāïðǆǃå ƗơƓƪǆǃåþāƛǃƓƕ (ïƓƙǂǋ) ƗǀƕƓƪ Ɨǈƪǃ -0.057 

-(2.76)** 

(ïƓƙǂǋ/ñ.ý) ƗƙƑƓƼ Ɨǈƪǃ þāƛǃå Ɨǒơƕï 0.331 

(4.82)** 

(ïƓƙǂǋ/ñ.ý) ƗƙƑƓƼ Ɨǈƪǃ þāƛǃå úǒǃƓǂƙ -0.149 

-(3.58)** 

(ÿõ/ñ.ý) ƗǀƕƓƪ Ɨǈƪǃ ýƮƕǃå ïƶƪ -0.053 

-(1.99)* 

ƗǒƞƓƙǈǗå çïõƓƤǆǃå -0.113 

(2.84)**- 

R
2 

0.840 

Adjusted R
2 

0.748 

F 9.06** 

ɚ 0.382 

n 20 

k 8 

DW 2.27 

 íǈƵ ăāǈƶǆ :*0.05 íǈƵ ăāǈƶǆ :** Ü0.01. 

:çƑƜƑƗǆƗƨǗä 
 ñƓǒƿ ÿǂǆǒ ƗǒƵåïð èƓƪƓǒƪ ƴưāā ƗǆǒǄƪǃå õǒõƤƙǃå ƗǒǄǆƶǃ çíǒƽǆ ïƕƙƶƙ ýǒƮƓơǆǃå ôïƵ ƗƕƓƞƙƪå ýǒǄơƙ ÿå ûƕƪ Ɠǆǆ Ɲƙǈƙƪǈ

:èǈǒƕ íƿā êƓƙǈǗå āá èƓơƓƪǆǃå ôƽƤ āá çíƓǒðƕ ƗƪƓǒƪǃå ÿǆ çāƞïǆǃå úåíǋǕå Ǐǃã ýāƮāǄǃ ÜƗơƓƪǆǃå ǏǄƵ Ɠǋïƛá 
-  ƗƵāïðǆǃå èƓơƓƪǆǃå ïƛƋƙƙ Ǚ ÿá Ǐǃã üǃî íāƶǒā ÜƓǌǃ ÿǒƪƼƓǈǆ íƞāǒ Ǚā ĂïƤǕå ýǒƮƓơǆǃå úǒǃƓǂƙ āá ïƓƶƪƋƕ èåïǒƺƙǆƕ ƓõƓõƕǃƓƕ

 æǄõǃå ƴǆ ĄƗƮƓƤ ƗƵåïðǃå ǉîǌǃ íǒƞǃå íāíïǆǃå Ǐǃã ĄƗƼƓưã Ɨǃāǌƪƕ þǌõƓƬǈ ÿāïǒƺǒ Ǚ ƓõƓõƕǃå êƓƙǈã ǑƼ çïƕƤǃå ăāî ÿǒƵïåðǆǃå
åïðǃå èƓƪƓǒƪǃå ïƛá ñƓǒƿ ÿǂǆǒā ÜêƓƙǈǗå ǏǄƵ íǒåðƙǆǃå.ĄƓǀƕƓƪ ƓǌưïƵ þƙ Ǒƙǃå ƗƕƓƞƙƪǙå èƓǈāïǆ ýǚƤ ÿǆ ýƓƞǆǃå åîǋ ǑƼ ƗǒƵ 

-  ïƓƶƪƋƕ ûǄƶƙƙ ĂïƤá ýǆåāƵā (Ɨǒơƕïǃåā ƗƽǄǂƙǃåā ïƶƪǃå) Ǌƪƽǈ ýāƮơǆǃƓƕ ûǄƶƙƙ ýǆåāƶƕ çïāíǈƕǃƓƕ ƗƵāïðǆǃå èƓơƓƪǆǃå ûǄƶƙƙ
 Ɠǌƙǒơƕïā çïāíǈƕǃå ïƶƪ ÿǆ ýǂ ÿǒƕ Ɨǒíïõ Ɨƿǚƶǃå ÿāǂƙ Ɠǆǈǒƕā ÜƗƪƼƓǈǆǃå ýǒƮƓơǆǃå ÜĂïƤá Ɨǌƞ ÿǆ ƗƵāïðǆǃå ƗơƓƪǆǃåā Ɨǌƞ ÿǆ

 çïāíǈƕǃå ýāƮơǆƕ ûǄƶƙƙ ƗǒƵåïð ƗƪƓǒƪ ƴưā íǈƶƼ üǃîǃ .çïõƓƤǆǃåā ƗƪƼƓǈǆǃå ýǒƮƓơǆǃå ïƓƶƪá ƗǃƓơ ǑƼ ƗǒƪǂƵ Ɨƿǚƶǃå ǉîǋ ÿāǂƙ
å ýǒƮƓơǆǃƓƕ ƗǀǄƶƙǆǃå ƗǒƵåïðǃå èƓƪƓǒƪǃå îƤáā ÜĄƓǀƕƓƪ çïāǂîǆǃå ýǆåāƶǄǃ ƗƕƓƞƙƪǙå èƓǈāïǆ ƗƼƓǂ çƓƵåïǆ Ǒƺƕǈǒ ƗƪƼƓǈǆǃå ĂïƤǕ

.çïāíǈƕǃƓƕ ƗƵāïðǆǃå ƗơƓƪǆǃå ǏǄƵ ïƛâƙ Ɠǌǈá éǒơ ÜïƓƕƙƵǙå ÿǒƶƕ (ƗǄƽǒǄƽǃåā Ɠƪāǂǃåā ÿƓƞǈîƓƕǃå) 
-  ýǆåāƵā ÜýāƮơǆǄǃ Ɨǒơƕïǃåā ƗƽǄǂƙǃåā ïƶƪǃå ýǆåāƶƕ ƗƵāïðǆǃå èƓơƓƪǆǃå ûǄƶƙƙ éǒơ ýƮƕǃå ýāƮơǆǃ ƗƕƪǈǃƓƕ ïǆǕå üǃîǂ

üǃîǃ ÜƗƪƼƓǈǆǃå ýǒƮƓơǆǃå ïƓƶƪƋƕ ûǄƶƙƙ ĂïƤá  èƓǈāïǆ ƗƼƓǂ çƓƵåïǆ Ǒƺƕǈǒ ýƮƕǃå ýāƮơǆƕ ûǄƶƙƙ ƗǒƵåïð ƗƪƓǒƪ ƴưā íǈƶƼ
 (ïưƤǕå ýāƽǃåā úāƽǄǆǃåā þāƛǃå) ƗƪƼƓǈǆǃå ĂïƤǕå ýǒƮƓơǆǃƓƕ ƗǀǄƶƙǆǃå ƗǒƵåïðǃå èƓƪƓǒƪǃå îƤáā ÜĄƓǀƕƓƪ çïāǂîǆǃå ýǆåāƶǄǃ ƗƕƓƞƙƪǙå

.ýƮƕǃƓƕ ƗƵāïðǆǃå ƗơƓƪǆǃå ǏǄƵ ïƛâƙ Ɠǌǈá éǒơ ÜïƓƕƙƵǙå ÿǒƶƕ 
- ǈǒ Ǚ ÿǒǃāƮơǆǃå ÿǒîǋ íơá ƗƵåïð ǑƼ ýƤíƙǄǃ ƓǌƵƓƕƙå þƙǒ Ǒƙǃå èƓƪƓǒƪǃå ÿƎƼ ǑǃƓƙǃƓƕā ýƮƕǃå ýāƮơǆ Ăāƪ þāƛǃå ýāƮơǆ ñƼƓ

 ǉîǋ ÿǆ ýǂ ïƛá ñƓǒƿ ÿǂǆǒ ïƓƕƙƵǙå ÿǒƶƕ éơƕǃå ǑƼ çïāǂîǆǃå èƓǈāïǆǃå îƤƋƕā ÜïƤǓå ýāƮơǆǃƓƕ ƗƵāïðǆǃå èƓơƓƪǆǃå ǏǄƵ ïƛâƙ
.Ɠǆǌƕ ƗƵāïðǆǃå èƓơƓƪǆǃå ǏǄƵ èƓƪƓǒƪǃå 
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ýǒíƶƙǃå) .ƗǒíƓƮƙƿǙåā ƗǒïåíǗå þāǄƶǄǃ ƗǒƪíƓǀǃå ƗǄƞǆ .12 (2 :80-94. 
) þǃƓƪ ÜǑƽƞǈǃå1988) çïƙƽǄǃ Ăāǈǒǈ ƗöƼƓơǆ ǑƼ ïǒƶƬǃåā Ơǆǀǃå ƗǒƞƓƙǈǙå ǏǄƵ Ɠǌƶǒðāƙā ïƓõǆǙå ýíƶǆǃ Ǒǆǂǃå ïǒƛƋƙǃå .(1950 Ĳ 
1980) .ÿǒíƼåïǃå ƗƵåïð ƗǄƞǆ .(22 (1 :23Ĳ32. 
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Abstract:  

It is not possible to dispense the vegetable needs of people in Syria. These crops are suffering 

considerable and sharp fluctuations in prices (including the product itself, competitive crops, and 

inputs prices). Price fluctuations are strongly effect the cultivated area of vegetable crops next year. 

This research aimed to estimate supply response of cultivated area to the changes of the above-

mentioned prices during the period 1994-2013 in Syria. Nerlove Partial Adjustment Model is used, 

and Durbin-Watson statistic was used to examine the existence of autocorrelation problem in data. 

The results revealed that the changes in the cultivated area of the studied crops (Potato, Tomato, 

Onion, and Garlic) influenced by the changes in their own prices in addition to the prices of the 

other competitive crops. The adjustment parameter was 0.354, 0.590, 0.478, and 0.382 for each of 

these crops respectively. Estimated response elasticities showed the significant effect of the prices 

on the cultivated area, and in turn on the production of the vegetable crops. The study suggested 

considering these elasticities for agricultural planning and policy assessment. 

Key Words: Supply response, Nerlove model, Partial adjustment, Price fluctuation,                      

Response elasticity. 
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ƑǊƻǐîĀ úƪǄì ƕǆǐìǄǁ ƕǐǂƟǄǁä úĀƨǁä Ǐƺ ƕƳƑƓǄǁä üƑƻôǓä ƕǐíƷàĀ êƑƻƗǁä Ǐƺ þǐǁĀƗƑƓǁä þǐǐƴƗ 

ìǄƑƟ þƗƑƺ)2( *ìäìƟǁä ǏǆƑǊƗĀ)2( 

)1 .(ƗǒîƹǕå þāǄƵ þƪƿÜ ƗƵåïðǃå ƗǒǄǂ ÜûƬǆí ƗƶǆƓƞ.Ɨǒïāƪ ÜûƬǆí Ü 
)2.(  ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜƗǒîƹǕå Ɠǒƞāǃāǈǂƙ þƪƿ.Ɨǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå 

.(Ɨǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜƗǒîƹǕå Ɠǒƞāǃāǈǂƙ þƪƿ Üíåíơǃå ǑǈƓǌƙ.þ :ƗǄƪåïǆǄǃ*) 

 :þǚƙƪǙå ƣǒïƓƙ26/08/2015    :ýāƕǀǃå ƣǒïƓƙ09/09/2015 

:òĉƢǂćǄǁä 
ëƓƽƙǃå ïƓǆƛ ǑƼ ÿǒǃāƙƓƕǃƓƕ éāǄƙǃå Ɨƕƪǈ ïǒíǀƙ Ǐǃã Ɨƪåïíǃå ǉîǋ úíǌƙ  ƗǌǂƓƼ ÿāíƕ āá ƴǆ ÜëƓƽƙ ñǒïǋ) ƗƕǄƶǆǃå ýƓƽõǕå Ɨǒîƹáā

 Ɨƪåïí þƙ éǒơ ÜƓǌƽǒïā ûƬǆí Ɨǈǒíǆ ǑƼ (ĂïƤá20 ā ëƓƽƙ ƗǈǒƵ10 ïǒíǀƙǃå Ɨǀǒïõ ÿá ƝƑƓƙǈǃå èïǌöá .ýƓƽõǕå Ɨǒîƹá ÿǆ èƓǈǒƵ
 èƓǈǒƶǃå üǄƙ ǑƼ ÷Ɠƞïƙƪå Ɨƕƪǈ èǀĊǀơ ƗǆíƤƙƪǆǃå83.1ā %80.3 ƗǒõƤ Ɠǌǃ Ɨǀǒïõǃå ÿáā ÜǑǃåāƙǃå ǏǄƵ %) èƺǄƕr2= 0.97 (

) ðǒǂåïƙǃå ÿǆư50-250) ÿǒǃāƙƓƕǃå ƓǌǒƼ ïǌö Ǒƙǃå ëƓƽƙǃå èƓǈǒƵ Ăāƙơǆ ëāåïƙā Üý/þåïƹāïǂǒǆ (57.4-183.2 Üý/þåïƹāïǂǒǆ (
 ëƓƽƙǃå èƓǈǒƵ ǑƼ ÿǒǃāƙƓƕǃå ðǒǂïƙ õƪāƙǆ ƸǄƕ Ɠǆǂ48.68  ÿǒǃāƙƓƕǃå ðǒǂïƙ ðāƓƞƙ Üý/þåïƹāïǂǒǆ50  ǑƼ ý/þåïƹāïǂǒǆ50 ÿǆ %

) èƓǈǒƶǃå10 èƓǈǒƵ) ÿǒǃāƙƓƕǃå ƓǌǒƼ úƬƙǂå Ǒƙǃå ýƓƽõǕå Ɨǒîƹá èƓǈǒƵ Ăāƙơǆ ëāåïƙ ýƕƓǀǆǃƓƕā Ü(55.3-81.5 Üý/þåïƹāïǂǒǆ (
 õƪāƙǆƕ20.46  ÿǒǃāƙƓƕǃå ðǒǂïƙ ðāƓƞƙā Üý/þåïƹāïǂǒǆ10  ǑƼ ý/þåïƹāïǂǒǆ30) Ɨƪāïíǆǃå ýƓƽõǕå Ɨǒîƹá èƓǈǒƵ ÿǆ  %3 
.(èƓǈǒƵ 

ƕǐƟƑƗƻǄǁä çƑǄǂǀǁäƹá ÜëƓƽƙǃå ïƓǆƛ ÜÿǒǃāƙƓƕǃå : ÜýƓƽõǕå ƗǒîAspergillus ÜPenicillium. 
 

:ƕǄìƾǄǁä 
íƶǒ ÿǒǃāƙƓƕǃå  ÿāƙǂǙ)4-hydroxy-4h-furo[3,2-c] pyran-2-(6h)-one( ƗǆǒíƵ èåïāǄƕ ƗƑǒǋ ǏǄƵ ƗƕǄƮ çïāƮƕ íƞāǒā Ü

 ƗǒƑƓǒǆǒǂǃå ƗƺǒƮǃå ýǆơǒā ÜßƓưǒƕ āá ÿāǄǃåC7H6O4  ǑƑǒðƞǃå ÿðāǃåā154.1 ) ǉïƓǌƮǈå Ɨƞïíā Üýāǆ/ø112-114 ýơǈǒā Üþ ċ(
 Ɠǆǂ Üþāǒǃāïƙƕǃå ïƙǒȒåā ÿǒðǈƕǃå ǑƼ ýǚơǈǚǃ ýƕƓƿ ïǒƹ Ǌǈǂǃā ÜþïāƼāïāǄǂǃåā ïƙǒǗåā èƓƙǒƪá ýǒƙǒǗåā ÿāƙǒƪǕåā ýāǈƓƙǒǗåā ßƓǆǃå ǑƼ ÿá

 ǊƙƓƕƛƕ ðƓƙǆǒā ÜçïåïơǃƓƕ ïǆíǒ Ǚ ÿǒǃāƙƓƕǃåõƓƪāǕå ǑƼ  ƗǒưǆƓơǃå)Codex, 2003.( 
 ăāǈƓùùùùùùùùùùƛǃå æǚǀƙùùùùùùùùùùƪǙå ƝƙƓùùùùùùùùùùǈ ÿǒǃāƙƓùùùùùùùùùùƕǃåāå ÿùùùùùùùùùùǆ ƗùùùùùùùùùùƽǄƙƤǆ ÷åāùùùùùùùùùùǈǕýǂùùùùùùùùùùƬƕā Ɨùùùùùùùùùùǒïǌƞǆǃå ƗùùùùùùùùùùǒƑåāǌǃå èƓùùùùùùùùùùǒïõƽǃ ǑùùùùùùùùùùƪƓƪá 

:Penicilliumexpansum āPenicilliumpatulum āAspergillusclavatusǉïǒíùùùǀƙ þùùùƙ íùùùƿā Ü  ýǂùùùƬƕǑùùùƼ ǑùùùƪƓƪá 
õƽƕ ƗƛāǄǆǃå ǊƙƓƞƙǈǆā ëƓƽƙǃå ï .Penicilliumexpansum)Murillo -Arbizu et al., 2009.( 

 ƗƕƓƮǗå ïǌöƙù ïõƽƕPenicilliumexpansum ëƓƽƙǃå ïƓǆƛ ǏǄƵ ûïðá ÿƽƵ ýǂƬƕ )Alves et al., 2000 Ü( ǉîǋ èíƞā íƿā
 çíƓǆǃåëƓƽƙǃå ǑƼ ƝưƓǈǃåÜ ǑƼ ñƓƪǕåā þǋǕå Ǒǋ ÿǒðƤƙǃå ƗǄơïǆ ïƕƙƶƙā  ýǂƬƕā ëƓƽƙǃå èƓƞƙǈǆ ǑƼ ǉíāƞā Ǐǃã ƗƼƓưã Üǉïāǌö
óƓƤ ǑƼ ðǂïǆǃåā ăíƓƶǃå ïǒƮƶǃåÜ  öơāǃ Ɠǆǂ  íāƞāÿǒǃāƙƓƕǃå ÿǆ ƗǒǃƓƵ Ɨƕƪǈ  Ɠǆǆ ƗǒíǒǄǀƙǃƓƕ ƗǈïƓǀǆ Ɨǒāưƶǃå ëƓƽƙǃå èƓƞƙǈǆ ǑƼ

ƗǆïƓƮǃå ƗƕƓƿïǃå çïāïư ǑƵíƙƪǒ )Golan and Paster, 2005.( 
 ÿǒƕ)Dombrink-Kurtzman and Engberg (2006  Ǌǈá ƠǒǀǄƙ íǈƵ60  ƗǈǒƵ ëƓƽƙ ïƓǆƛ ëƓƽƙ ïƓǆƛ ÿǆ Ɨǃāðƶǆ ïāõƽƕ
 ƗƕƓƮǆǈáǌǈƓǂǄǉîǌ Ǐǃã ýƮƙ èƓǒǆǂƕ ÿǒǃāƙƓƕǃå ðåïƼã ǏǄƵ çïíǀǃå ïāõƽǃå1Ƹǂ/ø Ü āæƕƪƙ ïāõƽǃå ǉîǋ  Ǌƙåðǂïǆā ëƓƽƙǃå ïǒƮƵ ÿƽƶƙ

 ïǒƮƶǃå þƶõā ƗơƑåï ǑƼ èåïǒƺƙ éíơƙāƼāƗǆƓƪ íåāǆ ðåïƼã Ǐǃã ƗƼƓưǗƓƕ ƗǌǂƓƽǃå ïƑƓƮƵ çíāƞ Ǒíǂá Ɠǆǂ Ü å èǒïƞá Ɨƪåïí ǑƼ
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 Ɨǈǒƶǆ ƗǒïõƼ èǙǚƪ ǏǄƵ (NRRL32565T, NRRL2615)  ïõƼ ÿǆByssochlamysnivea  çïíǀǃå èǙǚƪǃå ǉîǌǃ ÿá
) Ǐǃã ýƮƙ ÿǒǃāƙƓƕǃå ÿǆ ƗǒǃƓƵ ðǒǂåïƙ êƓƙǈã ǏǄƵ211.54 (367.73)Ǒǃåāƙǃå ǏǄƵ ýǆ/þåïƹāïǂǒǆ ( ̪ ÿǒƕ Ɠǆǂ)Neri et al., 

(2006  ǑƼ éơƕ ðǒǂïƙ ÿá ƗƕƓƮǆ ëƓƽƙ ïƓǆƛ ǏǄƵ ăïƞá) ÿǆ ƓǌǒƼ ëāåïƙ ÿǒǃāƙƓƕǃå32-312.Ƹǂ/þåïƹāïǂǒǆ ( 

ëƓƽƙǃå ïƓǆƛ ÿǆ ƗƶǈƮǆǃå ýƓƽõǕå Ɨǒîƹá ýāơ èƓƪåïíǃå ÿǆ íǒíƶǃå èïƬǈ Ɠǆǂ,  ǏǄƵ èǒïƞá Ɨƪåïí ǑƽƼ23  ýƓƽõá Ɨǒîƹá ƗǈǒƵ
 ÿǆ ýƿá ƓǌǒƼ ÿǒǃāƙƓƕǃå ðǒǂïƙ ÿƓǂ (ëƓƽƙ ñǒïǋ)10 ) ý/þåïƹāïǂǒǆBeretta et al., 2000) ïƓƬá ÿǒơ ǑƼ Ü(Ritieni, (2003 

 ǏǄƵ èîƽĈǈ Ɨƪåïí ǑƼ10 ) ǑƼ íƞåāƙ ÿǒǃāƙƓƕǃå ÿá (ëƓƽƙ ñǒïǋ) ýƓƽõá Ɨǒîƹá èƓǈǒƵ2/10(  Ɨƕƪǈƕ ăá Ɠǌǈǆ20 Ɨƪåïí íǂâƙǃ Ü%
)Majerus and Kapp, 2002 ýƓƽõǕå Ɨǒîƹá ǑƼ èǈƓǂ  ƗǒƕƓƞǒǗå èƓǈǒƶǃå Ɨƕƪǈ ÿá (13.8.% 

 ĄåïǒƛƋƙ üǄǆǒ Ǌǈāǂ ǑƼ ÿǒǃāƙƓƕǃå çïāõƤ ÿǆǂƙ ĄƓǒǆǂåïƙ Ąåïƽõǆ ÜǑǈǒƞā ǑƵƓǈǆā ǑƕƮƵ þǆƪƙ æƕƪǒā  Ɠǆǂǒ ÿƓǒƛƺǃƓƕ ǏǄƞƙƙ ĄƓưåïƵá æƕƪ
Ɨǒǆưǋ èƓƕåïõưåā âǒǀƙǃåā )Welke et al., 2009 .(ǊƙåïǒƛƋƙǃ ĄƓǀƼāā Ɨǒǆƪǃå ǆǃƓƶǃå ƗơƮǃå Ɨǆöǈǆ ÿǆ ýǂ èííơ íǀƼǒƗ  Health 

Organization World)(WHO ßåîƺǃå Ɨǆöǈǆā åāíǃåāß Food and Drug Administration )FDA ( ßåîƺǃå Ɨǆöǈǆā
 Ɨǒǃāíǃå ƗƵåïðǃåāFood and Agriculture   Organization)FAOƓƽƙǃå ïǒƮƵ ǑƼ ÿǒǃāƙƓƕǄǃ ǑǆöƵǕå ðǒǂïƙǃå (ë 50 

ǆǒǂ āïƹþåïý/ Ü ÿǒƶƼƓǒǃå ýƓƽõǕåā ƴưïǄǃ Ǌƕ ëāǆƪǆǃå ǏƮƿǕå íơǃå çíơƙǆǃå èƓǒǙāǃå èííơā 10ǆǒǂþåïƹāïý/ )WHO, 1990; 

FDA, 1994; Codex, 2003; FAO, 2003.( 
 Ɲƙǈǆǃå ǑƼ ÿǒǃāƙƓƕǃå Ăāƙƪǆ ǏǄƵ èāƓƽƙǆ ýǂƬƕā ïǒƛƋƙǃƓƕ ƗƽǄƙƤǆǃå ƴǒǈƮƙǃå ýơåïǆ þǋƓƪƙ éǒơ ÿǒǃāƙƓƕǃå õƕư Ɨǒǆǋá ǑƙƋƙ Ɠǈǋ ÿǆā
 õƺư èơƙ ßƓǆ þåíƤƙƪƓƕ Ɠǋßåïƞã íǈƵ þǋƓƪƙ éǒơ ýǒƪƺǃå ƗǒǄǆƵ Ǒǋ ǑǈǒǃāƙƓƕǃå ƴƞåïƙǃå ǏǄƵ ƗǒǄƵƓƼ èåāõƤǃå ïƛǂá íƶƙā ǑƑƓǌǈǃå

ƴƽƙïǆ ) ÿǒƕ ïǒƮƶǃå ÿǆư ÿǒǃāƙƓƕǃå Ăāƙƪǆ ôƽƤƕ54-21 ßåðƞǕå āá çïïưƙǆǃå ïƓǆƛǃå Ɨǃåðã ÿá éǒơ ðïƽǃå ƗǒǄǆƵ üǃîǂā Ü%(
 æïƓǀǒ Ɠǆƕ ƴƞåïƙ ïǌöƙ ÿƓƽƵǕƓƕ ƗƕƓƮǆǃå99ÿǒǃāƙƓƕǃå Ăāƙƪǆ ǑƼ %Ü  ǑƙƓƕǈǃå þơƽǃå þåíƤƙƪƓƕ ƗǒíǒǄǀƙǃå ƠǒƬïƙǃå ƗǒǄǆƵ ĄƓưǒáā

 õƬǈǆǃå40.9õǃåā ñïǌǃå èƓǒǄǆƵ Ɠǆá Ü% ÿǒǃāƙƓƕǃå ƴƞåïƙ ǏǄƵ úǒƶư ïǒƛƋƙ üǄǆƙ ƓǌǈƎƼ ûǒƿíǃå ƠǒƬïƙǃåā ƗǒǆǒðǈǕå ƗǄǆƓƶǆǃåā ÿơ
Ɨǒïåïơǃå ƗǄǆƓƶǆǃå ǉƓƞƙ ÿǒǃāƙƓƕǄǃ Ǒƕƪǈǃå èƓƕƛǃå Ǐǃã Ɠǌƽƶư Ăðƶǒ Ǒƙǃåā çïƙƪƕǃå ƗǒǄǆƵ Ɠǌǃ úƓưǒÜ  çíāƞāǆǃå íåāǆǃå ôƶƕ þǋƓƪƙā

ƓƽǄƪǃå èƓƵāǆƞǆ ýƛǆ ÿǒǃāƙƓƕǃå ïǒǆíƙ ǑƼ ƗǒîƹǕå ǑƼ ĄƓǒƶǒƕõ ýǒïíǒǋ(SO2)  ôǆơā ÿǒǃāƙƓƕǃå ðǒǂïƙ ǑƼ ýƓƶƼ ƴƞåïƙ éíơƙ Ǒƙǃå
 èǚǆƓƶǆǃå ÿǆ Ɠǋïǒƹā ƓǆƓƹ ƗƶƬƋƕā ÿāðāǕƓƕ ƗǄǆƓƶǆǃå āǈǒƙƪǒƪǃåā þāǒíāƮǃå èƓƕïāǂƪåāǂǒƕïāǂƪǙå)(Lai et al., 2000; Baert 

et al., 2006. 
 íǆƙƶƙāûƑåïõǃå  óǚƤƙƪǙå ǏǄƵ ƗǒîƹǕå ǑƼ ÿǒǃāƙƓƕǃå ðǒǂïƙ íǒíơƙ ýƞá ÿǆ èƓǈǒƶǃå ïǒươƙ ǑƼ ƗǒíǒǄǀƙǃå)ýƑƓƪ-
ýƑƓƪ( ) æǄƮǃå ïāõǃå óǚƤƙƪåāSPE(solid phase extraction  ) Ɨǀǒƿïǃå Ɨǀƕõǃå ƓǒƼåïƹāƙƓǆāïǂ þåíƤƙƪƓƕTLC (

ßåíǕå ƗǒǃƓƵ ƗǄƑƓƪǃå ƓǒƼåïƹāƙƓǆāïǂǃåā(HPLC)  ǒðƓƺǃå ƓǒƼåïƹāƙƓǆāïǂǃåā) ƗǄƙǂǃå ƗǒƼƓǒõǆǃå ƗGC-MS ƓǒƼåïƹāƙƓǆāïǂǃåā (
) ƗǄƙǂǃå ƗǒƼƓǒõǆ ƗǄƑƓƪǃåLC-MS) úƬƓǂ þåíƤƙƪƓƕ (UV Ɨƞāǆǃå ýāõ ǏǄƵ ÿǒǃāƙƓƕǃå úƬǂǃ ƗǆƑǚǆ ïƛǂǕå íƶǒ ăîǃå (

275 .ïƙǆāǈƓǈ 
 Ǐǃã ïöǈǃƓƕāûƑåïõ  ƗǒõƤǃå õƓƕƙïǙå èƓƿǚƵ Ɨƪåïí ÿǂǆǒ Ɨƶƕƙǆǃå ïǒíǀƙǃå Ɨǀǒïõ þǒǒǀƙ āƙƓƕǃå ðǒǂïƙ ÿǒƕ çāïîǃå ƗơƓƪǆā ÿǒǃ ýǚƤ ÿǆ

õǒƪƕǃå ǑõƤǃå ïåíơǈǙå ƗǃíƓƶǆ íǒíơƙā ǑõƤǃå ïåíơǈǙå Ăíǆ íǒíơƙ(Y=aX+b)  ïåíơǈǙå ýǆƓƶǆ Ɨǆǒƿ íǒíơƙāb  èƕƓƛǃåāa 
 õƓƕƙïǙå ýǆƓƶǆār  íǒíơƙǃå ýǆƓƶǆāR

2  Ɨǀƛǃå āá úǚƙƤǙå ýǆƓƵ Ǐǃã ƗƼƓưãCV  ïƓƕƙƤåā ăïƓǒƶǆǃå ƋõƤǃåāRIKILT  ïƓƕƙƤåā
Mandel þǒǀƕ ƗǈƓƶƙƪǙƓƕ ÿǒƓƕƙǃå ñǈƓƞƙ Ɨƪåïí Ǐǃã ƗƼƓưã ÜF  Ǒƽǒǂǃåā Ǒǆǂǃå úƬǂǃå ăíơ íǒíơƙ ÿǆ íƕǙ Ɠǆǂ Ɨǒǃāíƞǃå

)Barreira et al., 2010( . 
 úíǌǒ Ǐǃã éơƕǃå Ɨǈǒíǆǃ ƗǒǄơǆǃå ûāƪǃå ǑƼ ƗƵƓƕǆǃåā Ǌǈǆ ƗƶǈƮǆǃå ýƓƽõǕå Ɨǒîƹáā ëƓƽƙǃå ǑƼ ÿǒǃāƙƓƕǃå èƓǒāƙƪǆ ǏǄƵ úïƶƙǃå

 ÜƓǌƽǒïā ûƬǆí.ÿǒǃāƙƓƕǃå ÿǆ Ăāƙơǆǃå ïǒíǀƙ ǑƼ Ɨƶƕƙǆǃå ýǒǄơƙǃå Ɨǀǒïõ çßƓƽǂ þǒǒǀƙā 
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 :ǈƾƏäîôĀ èƟƓǁä ìäĀǄ 
 ƗǒîƹǕå þāǄƵ þƪƿ ïƕƓƤǆā ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå Ɨǈǒǌǃå ǑƼ ƗǒîƹǕå Ɠǒƞāǃāǈǂƙ þƪƿ ïƕƓƤǆ ǑƼ éơƕǃå îǒƽǈƙ þƙ

ƗƵåïðǃå ƗǒǄǂ ǑƼ ûƬǆí ƗƶǆƓƞƕ. 
1-  :ìäĀǄǁä 

-:êƑƻƗǁä çƑǆǐƳ èƶǆƞ20 ëƓƽƙǃå ïƓǆƛ ÿǆ ƗǈǒƵ ÿǆ ÜƗƕƓƮǗå Ɨƞïí ƗǒơƓǈ ÿǆ ƗƛǃƓƛ Ɨƞïí  þƓƶǃ Ɠǌƽǒïā ûƬǆí Ɨǈǒíǆǃ ƗǒǄơǆǃå ûāƪǃå
2011íïāƙƪǆǃåā ǑǄơǆǃå ëƓƽƙǃå ÿǆ èƓǈǒƵ èǈǆưƙ íƿā Ü (ǑǄơǆ ïǒƺǃå) èơāåïƙā ÜƗƶõǀƙǆ Ɨǒǈǆð èåïƙƽƕā ƗƽǄƙƤǆ ûõƓǈǆ ÿǆ üǃîā Ü

 Ąåíƞ ƗƕƓƮǆǃåā ƗǆǒǄƪǃå ÿǒƕ èƓǈǒƶǃå Ü þƙā ÿǆ ƗƕƓƮǗå Ɨƕƪǈ èƕƪơā ÜþƓƪƿá Ɨƶƕïá Ǐǃã ÿðāǃƓƕ ƗǒāƓƪƙǆǃåā çîāƤƋǆǃå ëƓƽƙǃå èƓǈǒƵ þǒƪǀƙ
ƗǈǒƵ ýǂǃ ƗǒǄǂǃå ƗǒǆǂǃåÜ ǑǌƼ úƓǈƮǕå Ɠǆá )ÿƪǆǒï üïƓƙƪ- ñǒƬǒǄǒí ÿíǃāƹ- éǒǆƪ Ǒǈåïƹ- ăíāǃ ÿíǃāƹ Ü( ǑƼ èƓǈǒƶǃå èöƽơā

 Ɨƞǚƛǃå Ɨƞïíǃå ǏǄƵ4 Á.ýǒǄơƙǃå èƿā ÿǒơǃ þ 
-ƻôǓä ƕǐíƷà çƑǆǐƳ:üƑ èƶǆƞ10  ĊǒǄơǆǃå èƓǒǃíǒƮǃå ǑƼ ƗƵƓƕǆǃåā çíïāƙƪǆǃå ýƓƽõǕå Ɨǒîƹá ÿǆ èƓǈǒƵ þƓƶǃ Ɠǌƽǒïā ûƬǆí Ɨǈǒíǆǃ Ɨ

2011 ƗƽǄƙƤǆ êƓƙǈã ƣǒïåāƙƕāÜ õǀƼ ëƓƽƙǃå ñǒïǋ ÿǆ çðǋƓƞ èƓõǄƤ ÿƵ çïƓƕƵ ǑǋāÜ ƗǌǂƓƽǃå ÿǆ ĂïƤá ÷åāǈá ƴǆ ûƼåïƙǆāáÜ ïǆƙǃƓǂÜ 
ăāǒǂǃåāÜ ðāǆǃåāÜ óƓƞǕåā éǒơ Ü èơāåïƙ ëƓƽƙǃå Ɨƕƪǈ ƓǌǒƼÿǒƕ )65-100(ƗǆƵíǆ èǈƓǂ èƓǈǒƶǃå ƴǒǆƞ ÿá Ǐǃã ƗƼƓưã Ü%  ÿǒǆƓƙǒƽƕ

B ÿǒǆƓƙǒƼāC Ü ÿðāƕ ƗǒƞƓƞð èåāƕƶƕ Ɨöāƽơǆ èƓǈǒƶǃå èǈƓǂā130ø. 
 -ǑƪƓǒƿ ÿǒǃāƙƓƕ sigma) ǉðǒǂïƙ (100 ǆǒǂþåïƹāïýǒïƙǈāƙǒƪǕå ǑƼ ýǆ/. 

 -ýǒïƙǈāƙǒƪá. 

  -ƙǒǗå èǚƤ ýāǄơǆǒ:ý Ethyl Acetate Solution M=88.11)( çāƓǀǈƕā ýāǆ/Ƹǂ 99.5 %. 

 - ðƓǌƞHPLC  ƗǂïƓǆJasco. 
 - ƗǒƙāƮǃå ûāƼ èƓƞāǆǃƓƕ ýǆƶǒ èåðƓƺǃå ÷ðǈǃ ðƓǌƞUltrasonic)) ÷āǈ (H/(Transsonic 820  ƗǂïƓǆElma. 
 - ÷āǈ æǒƕƓǈá êƓƞï (unimax2010) ƗǂïƓǆHeidolph. 
 - ƗǂïƓǆ ƴǈƮǃå ƗǒǈƓǆǃá ƗǄƽƛǆFunkegerber . 

- ƗǂïƓǆ ƴǈƮǃå ǑǈƓǆǃá ñƓƪơ ÿåðǒǆSartorius . 

2- :üǐǂƟƗǁä úƏäîô 
2-1- ǃå èƓǈǒƵ ǑƼ ÿǒǃāƙƓƕǃå ÿǒǒƶƙ:ëƓƽƙ 

ǒươƙ þƙ ïǑƼ çïāǂîǆǃå ƗǀǒïõǄǃ ĄƓǀƼā ƓǌǄǒǄơƙā ëƓƽƙǃå èƓǈǒƵ AOAC )AOAC, 2005(ðƓǌƞ þåíƤƙƪƓƕ Ü  HPLC  íāƞāƕā
úƬƓǂUV   ĄƓǀƼā üǃîā  ÿðā :ƗǒǃƓƙǃå èåāõƤǄǃ250 ø ÜƗǈǒƵ ýǂ ÿǆ  îƤá5 ïǒƮƵ ÿǆ ýǆ  ƝƙƓǈǃå Ɨǈǒƶǃåíǒƞ ýǂƬƕ ñǈƞǆǃåāÜ 
 ā Ǌǒǃã úǒưá50 ýǆ çíǆǃ êïǃå ƴǆ ýƙǒǗå èǚƤ ýāǄơǆ ÿǆ 5  êƓƞï þåíƤƙƪƓƕ ûƑƓƿíǕåÜæǒƕƓǈ  ĈƼ þƛ ăāƙơǆǃå ăāưƶǃå ïāõǃå ýƮ

ýƮƽǃå ƴǆƿ þåíƤƙƪƓƕ ÿǒǃāƙƓƕǃå ǏǄƵÜ  Ǌǒǃã úǒưáā4 þāǒíāƮǃå èƓǈāƕïǂ ýāǄơǆ ÿǆ ýǆ4) (%Ü  ĈïāƝǒðǆǃå ê çíǆǃ5  ûƑƓƿíÜ  ĈƼ þƛ ýƮ
ƕ ǑƑƓǆǃå ïāõǃå þåíƤƙƪƓýƮƽǃå ƴǆƿÜ  āƙ þƙ ĈƕǓå ðƓƹ þåíƤƙƪƓƕ ƝƙƓǈǃå ýāǄơǆǃå ïƤúǒƽƞƙǃå þƓǆƙ Ǐƙơ èāðÜ  ƝƙƓǈǄǃ úǒưá þƛ1  ÿǆ ýǆ
ýǆƓơǃå ïāõǃå :ýǒïƙǈāƙǒƪá ßƓǆ 90:10)Üþƞơ/þƞơ (  ĈơāýǒǄơƙǃå íƵāǆ ÿǒơǃ ƗƞǚƛǃƓƕ öƽ ÜǊǈǀơ þƙ éǒơ Ɠǌƞƕ) ð (HPLC-UV 

÷āǈ Jasco  :ƗǒǃƓƙǃå õāïƬǃå ûƼā 

- :íāǆƶǃå )ODS-C18(Ü250X4.6 mm) ( ) ƗǂïƬHichrom Limited.( 
- íāǆƶǃå çïåïơ:25  ċ .þ 
- :ûƼíƙǃå ýíƶǆ 1.Ɨǀǒƿí/ýǆ 
- :Ɨƞāǆǃå ýāõ276  .ïƙǆāǈƓǈ 
2-2-:ýƓƽõǕå Ɨǒîƹá èƓǈǒƵ ǑƼ ÿǒǃāƙƓƕǃå ÿǒǒƶƙ 
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 ĄƓǀƼā Ɨǀǒïõǃ )AOAC, 2005(  îƤá þƙ5 ǑƞƓƞð ûïāí Ǐǃã Ąåíǒƞ Ɠǌƞðǆ íƶƕ çïƕƙƤǆǃå ýƓƽõǕå Ɨǒîƹá ƗǈǒƵ ÿǆ øÜ  ïåíǀǆ Ɠǌǃ úǒưáā
ßƓǆǃå ÿǆ ýƛƓǆǆÜ ƗƪǈƓƞǆǃå þƓǆƙ Ǐƙơ èƞðǆ þƛÜ  ƗƼƓưƎƕ üǃî íƶƕ èƞǃāƵā 12) ðƓǈǒƙǂƕ ýǆ 5 çíǆǃ (ýǆ/Ƹǆ1  Ɨƞïí ǏǄƵ ƗƵƓƪ

 çïåïơǃå40Áüǃî íƶƕ Üþ Ɨǃåðã þƙ ÿǒƙǂƕǃå  þåíƤƙƪƓƕ Ɲǒðǆǃå ƠǒƬïƙāáæāƕǈ 20  Ɨõƪåāƕ ýǆ ƗǄƽƛǆǃå6000) çíǆǃ Ɨǀǒƿí/çïāí 5 ûƑƓƿíÜ( 
ǏǄƵá ǑƼ íāƞāǆǃå ûƑåïǃå îƤáā æāƕǈǕå .ĄƓǀƕƓƪ íïā Ɠǆǂ ýǒǄơƙǄǃ Ɠǋíƶƕ 

2-3-:ÿǒǃāƙƓƕǄǃ ǑƪƓǒǀǃå Ǒǈơǈǆǃå ïǒươƙ 
 Ĉơ:ƗǒǃƓƙǃå ðǒǂåïƙǃƓƕ ýǒïƙǈāƙǒƪǕå þåíƤƙƪƓƕ ÿǒǃāƙƓƕǃå ÿǆ ƗǒïƓǒƵ ƗǄƪǄƪ èïư)50- 70-100- 250( ǆǒǂ ïþåïƹā Üý/ ā Ĉơ èöƽ ǑƼ

 þǚöǃåíǈƵ  Ɨƞïíǃå)-20(¼ öƽơǃå çíǆ ðāƓƞƙƙ Ǚá ÿá æƞǒ) ÿǀơǃå íƵāǆ ÿǒơǃ þ7 (þƓǒá .ðƓǌƞƕ ƗǀƕƓƪǃå ðǒǂåïƙǃå èǈǀơ   

HPLCåíǀǆƕ ï20 ïƙǒǃāïǂǒǆÜ ýíƶǆƕā5   ĄƓǀƕƓƪ çïāǂîǆǃå õāïƬǃå ûƼā ðǒǂïƙ ýǂǃ èåïïǂǆ )Lai et al ., 2000; Barreira et al., 

2010(. 

2-4-:÷ƓƞïƙƪǙå Ɨƕƪǈ æƓƪơ 
) ïǂîLai et al., (2000 æƓƪơ þƙ Ǌǈá  ÷ƓƞïƙƪǙ ƗǒāƑǆǃå ƗƕƪǈǃååǑƪƓǒǀǃå ÿǒǃāƙƓƕǃ ƗƼƓưƎƕ Ü2000 ǆǒǂþåïƹāïý/  ÿǒǃāƙƓƕǃå ÿǆ
ǑƪƓǒǀǃå  Ǐǃã5 ðǒǂïƙǃå Ɨǃāǌƞǆ ïǒƮƵ ƗǈǒƵ ýǆÜ ëƓƽƙ ƗǈǒƵ ÿǆ çîāƤƋǆÜ  Ɨǒîƹá Ɨǈǒƶǃ ýƛǆǃƓƕāǕåýƓƽõÜ  ǑƼ ÿǒǃāƙƓƕǃå ÿǒǒƶƙ þƙ

 ĄƓǀƕƓƪ çíïåāǃå ÿǒǃāƙƓƕǃå ÿǒǒƶƙǃ Ɨƶƕƙǆǃå Ɨǀǒïõǃå ñƽǈƕ ƗƼƓưǗå íƶƕā ýƕƿ ÿǒƙǈǒƶǃå íǀƽǃå Ɨƕƪǈ ƗƼïƶǆ Ǐǃã ÷ƓƞïƙƪǙå Ɨƕƪǈ ïǒíǀƙ úíǌǒā Ü
 ÿǆ ǏǄƵá ÷ƓƞïƙƪǙå Ɨƕƪǈ ÿāǂƙ ÿá æƞǒā ÜƗơƓƙǆǃå ýǆƶǃå úāïö ÿǆưā ƗǆíƤƙƪǆǃå Ɨǀǒïõǃå ǑƼ80 .% 

2-5- Ċíơ æƓƪơ Ƭǂǃå Ċíơā Ǒƽǒǂǃå ú Ǒǆǂǃå úƬǂǃå: 
úƬǂǃå íơ : ĊïƶǒƓǀƼā þǒǀǃå ǉîǋ æƓƪơ þƙ íƿā ÜǊƕ ûāƛāǆ Ăāƙƪǆƕ ƓǌǈƵ úƬǂǃå ÿǂǆǒ Ǒƙǃåā ƓǌǄǒǄơƙ íåïǆǃå íåāǆǃå ÿǆ ðǒǂïƙ ýƿá ǊǈƋƕ ú 
) ƗǀǒïõǃAhmad et al., 2012.( 

Ɠǋðǒǒǆƙ ÿǂǆǒ çïƓƬã ýƿá =úƬǂǃå íơĲ .ăïƓǒƶǆǃå Ǒǈơǈǆǃå ýǒǆ/íǋƓƬǃå çßåïƿ õƪāƙǆ 
ýƿá   Ɠǋðǒǒǆƙ ÿǂǆǒ çïƓƬãSm = íǋƓƬǃå çßåïƿ õƪāƙǆ +K  Ã .íǋƓƬǄǃ ăïƓǒƶǆǃå úåïơǈǙå 

 ýíƶǆƕ ýǆƓơǃå ïāõǃå ÿǀơ þƙ :íǋƓƬǃå10 ) èåßåïǀǃå õƪāƙǆ îƤáā èåïǆǆǒǂþåïƹāïý/( 
 çïƓƬã ýƿá ïǒíǀƙ þƙāíǈƵ  ðǒǂåïƙ ÿǀơÿǒǃāƙƓƕǃå ƋƕíǈƵ ïǌöǒ ðǒǂïƙ ýƿǉ ÿǒǃāƙƓƕǃå  ïāǌö ÿƓǂǆ ïǒƕǂƙƕ Ǌƙǒâï ÿǂǆǒ ƝǒƞưÿǒǃāƙƓƕǃå. 

Sm=Sbl+K× SD 
KăāƓƪǒ èƕƓƛ : 3 āá103*SD)   =LOD ā10*SD = LOQ( 

ƓǆǄǂ  úƬǂǃå íơ ÿƓǂáýƿ  ƓǆǄǂïāǂîǆǃå úǒïƶƙǃå ûƼā ýưƼá ƗǆíƤƙƪǆǃå Ɨǀǒïõǃå èǈƓǂ 
 āûïƽǃå  Ǒǆǂǃå úƬǂǃå íơ ÿǒƕ Ǒǆǂǃå úƬǂǃå íơ ÿá :Ǒƽǒǂǃåā ðǒǂåïƙǃ ăïƓǒƶǆǃå úåïơǈǙå æïưƕ ǊƕƓƪơ þƙǒÿǒǃāƙƓƕǃå Ɨǈāǀơǆǃå ƕ Ǒǃåāơ
3 Ǐǈƶǆƕā ïƤà áýƿ çïƓƬå ÿǂǆǒ Ɠǋðǒǒǆƙ Ɨƕāïưǆ ƕ āơǈ3 úƓƶưá  āǑƽǒǂǃå Ɨƕāïưǆ ƕ āơǈ10.úƓƶưá 
 

 :ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
ïǌöƙ çïƓƙƤǆǃå ðǒǂåïƙǃå ýƓƞǆ ÿǆư çíǒƞ ƗǒõƤ ƗƿǚƵ íāƞā ýǒǄơƙǃå Ɨǀǒïõ þǒǒǀƙ ƝƑƓƙǈ )50-250( ǆǒǂþåïƹāï èǈƓǂ éǒơ Üý/

ÿǒǒƶƙǃå ýǆƓƶǆ Ɨǆǒƿ0.97 =2R ýǒǆǃåā20.43Ü ýǂƬǃå Ơưāǒā )1.ǊǒǄƵ ýƮơƙǆǃå ǑƪƓǒǀǃå Ǐǈơǈǆǃå (  
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 üǀƪǁä1. þǐǁĀƗƑƓǂǁ ǏƨƑǐƾǁä ǍǆƟǆǄǁä 

ÿǒƕƙā  Ċíơ ÿá ƓǌǒǄƵ ýƮơƙǆǃå ƝƑƓƙǈǃå úƬǂǃå  Ǒƽǒǂǃå) (LODÿƓǂ ƗǆíƤƙƪǆǃå ƗǀǒïõǄǃ43.3 ǆǒǂþåïƹāï Ċíơā ý/ Ǒǆǂǃå úƬǂǃå 
)(LOQ  ƸǄƕ113.3 ǆǒǂþåïƹāï.ý/ 

 -1:þǐǁĀƗƑƓǁä þǄ ƕƨĀîìǄǁä êƑƻƗǁä çƑǆǐƳ āĀƗƟǄ 
ýāíƞǃå ÿǒƕǒ )1( ëƓƽƙǃå èƓǈǒƵ ǑƼ ÿǒǃāƙƓƕǃå ðǒǂïƙ õƪāƙǆ ÿá  ÿƓǂ48.68 ý/þåïƹāïǂǒǆ ā Ü ÿáƕƪǈƗ  ðǒǂïƙǃå ÿƓǂ Ǒƙǃå èƓǈǒƶǃåƓǌǒƼ 
 Ċíơ ÿǆ ýƿá úƬǂǃå Ǒƽǒǂǃå èǈƓǂ 50Ü% ƕƪǈ ƓǆáƗ  Ċíơǃå ÿǆ ǏǄƵá ƓǌǒƼ ÿǒǃāƙƓƕǃå ðǒǂïƙ ÿƓǂ Ǒƙǃå èƓǈǒƶǃå ýƕƿ ÿǆ ííơǆǃå FAO ā 

FDAāWHO)50 ǆǒǂþåïƹāïý/( ǃ ƗƕƪǈǃƓƕïƓǆƛ  ëƓƽƙǃå èǈƓǂ50% )FDA, 1994; FAO, 2003; CODEX, 2003(̪ 
 ǑǆöƵǕå ðǒǂïƙǃåā183.2 ǆǒǂþåïƹāïÿǒƕ ÿǒǃāƙƓƕǃå ðǒǂïƙ ëāåïƙ Ɠǆǂ Üý/ )57.4-183.2( ý/þåïƹāïǂǒǆ Ü ÷ƓƞïƙƪǙå Ɨƕƪǈā

èǈƓǂ83.1ǃ Ǒǋ ƝƑƓƙǈǃå ǉîǋ ÿá þǄƶǃå ƴǆ Ü%ïƓǆƛ ƗǒǄơǆ ëƓƽƙ )18 (Ɠǌǈǆ ôƶƕǃåā íïāƙƪǆ ç)2(  ƗǈïƓǀǆǃå ƗƕāƶƮ ÿǆ þƹïǃå ǏǄƵ
úāïöǃå úǚƙƤǙ Ąåïöǈ íƞåāƙ ÿǒơ ǑƼ Üÿƪǆǒï üïƓƙƪ úǈƮ ÿǆ Ɠǆǋǚǂā ÿǒǃāƙƓƕǃå ÿǆ ÿƓƙǒǃƓƤ ÿƓƙíïāƙƪǆǃå ÿƓƙǈǒƶǃå èǈƓǂ éǒơ Ü

 ǑƼ ÿǒǃāƙƓƕǃå10  ýƮá ÿǆ èƓǈǒƵ18 ) ÿǒƕ èơāåïƙ Ǒƙǃå ïƓǆƛǃå ƗƕƓƮã Ɨƞïí ƴǆ ÿǒǃāƙƓƕǃå ðǒǂïƙ ƗǈïƓǀǆƕā ÜƗǒǄơǆ ƗǈǒƵ0-60 %(
) ÿƪǆǒï üïƓƙƪ ǑǌƼ Ɨƪāïíǆǃå úƓǈƮǖǃ ƗƕƪǈǃƓƕā ÜƗƕƓƮǗå Ɨƞïí ƴǆ ïǒƕǂ íơǃ ûƼåāƙ ÿǒǃāƙƓƕǃå ðǒǂïƙ ÿá öơǚǈ7  (èƓǈǒƵ

 ǑƼ úƬƙǂå1 ) ñǒƬǒǄǒí ÿíǃāƹā Ɠǌǈǆ6  úƬƙǂå (èƓǈǒƵ ǑƼ4 ) éǒǆƪ Ǒǈåïƹā Ɠǌǈǆ3  ÿíǃāƹā ƗǒƕƓƞǒã Ɠǌƶǒǆƞ èǈƓǂ (èƓǈǒƵ
) ăíāǃ4  çíơåā ƗǈǒƵ ǑƼ íƞåāƙ ÿǒǃāƙƓƕǃå ÿá íƞǈ éǒǆƪ Ǒǈåïƹā ÿƪǆǒï üïƓƙƪ ǑƽǈƮ ÿǒƕ ƗǈïƓǀǆǃƓƕā ÜƓǌƽƮǈ ǑƼ úƬƙǂå (èƓǈǒƵ
 ýƮá ÿǆ7  éǒǆƪ Ǒǈåïƹ èƓǈǒƵ ǑƼ ǉíāƞā ýƕƓǀǆ ÿƪǆǒï üïƓƙƪ úǈƮ ÿǆ çïƕƙƤǆ èƓǈǒƵƗƛǚƛǃå Ƥǆǃå ĄƓǀƼā üǃî ïǒƪƽƙ ÿǂǆǒ .çïƕƙ
 éơƓƕǄǃ)Sanzaniet al., 2008 ( ƗǈïƓǀǆ ÿāïǒƽǒǄǒƕǆǕåā ÿǒƙǒƪïǒāǂǃå ƓǆǒƪǙā Ɨǒǃāǈǒƽǃå èƓƕǂïǆǃƓƕ ÿƪǆǒï üïƓƙƪ úǈƮ Ǐǈƹ ÿƋƕ

 ôƶƕ ÿá üǃîǃ úƓưǒā ÜÿǒǃāƙƓƕǃå êƓƙǈȒåā Ɨǒïõƽǃå èƓƕƓƮǘǃ ƗưïƵ ýƿá ǊǄƶƞǒ ÜĂïƤǕå úƓǈƮǕåā éǒǆƪ Ǒǈåïƹ úǈƮ ƴǆ
ǆ ƓǌǄƶƞǒ Ɠǆǆ ƗǒǄƶƕ ƗǒǄƕƞ ûõƓǈǆ ÿǆ çîāƤƋǆ Ɨƪāïíǆǃå ÿƪǆǒï üïƓƙƪ èƓǈǒƵ ƗƕǄƮǃå íåāǆǃåā Ɨưāǆơǃå Ɨƶƽƙïǆā Ɨƕāõïǃå ƗưƽƤǈ

 ñǂƶǃå ǏǄƵ ǑǌƼ Ɨǒïǂƪǃå íåāǆǃå ÿǆ ǑǃƓƶǃå Ăāƙơǆǃå èåî ïƓǆƛǄǃ ƗƕƪǈǃƓƕā ÜÿǒǃāƙƓƕǃå êƓƙǈȒåā ăïõƽǃå āǆǈǄǃ æƪƓǈǆ ïǒƹ õƪāǃå åîǋā
 ÜÿǒǃāƙƓƕǃå êƓƙǈȒåā ïõƽǃå āǆǈǃ ƗǆƑǚǆ ïƛǂá āǉîǋ èǀƽƙå íƿ ƛơƓƕǃå ƝƑƓƙǈ ƴǆ ƝƑƓƙǈǃå) ÿǒLai et al., 2000 ( ðǒǂïƙ ÿá åāǈǒƕ ÿǒîǃå

 ǑƼ ÿǒǃāƙƓƕǃå ëƓƽƙǃå ïƓǆƛ Ǌƕ ëāǆƪǆǃå íơǃå ÿǆ ǏǄƵá ÿƓǂ ýƕƿ ÿǆWHOƛơƓƕǃå ƝƑƓƙǈ ƴǆ Ɨǀƽƙǆ èǈƓǂ üǃîǂā Ü) ÿǒBeretta et 

al., 2000(  Ǐǃã ýƮā ǑǆöƵǕå ðǒǂïƙǃå ÿá åāíƞā ÿǒîǃå1150 ǆǒǂþåïƹāïā ý/646 ǆǒǂ āïƹþåï ǑƼ ý/ ëƓƽƙǃå ïƓǆƛ ƓǒǃƓõǒã ǑƼ
ǃå ǏǄƵ ƓǒǃåïƙƪåāǑǃåāƙÜ Ɠǆ åîǋā ƛơƓƕǃå ǉíǂá) ÿǒGokmen and Acar, 1998 ( ïƓƕƙƤå íǈƵ åíƞā éǒơ215  ƗǈǒƵ ïƓǆƛ ǑƼ ëƓƽƙ
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ýƓƞǆƕ Ɠǌƶǒǆƞ çïƕƙƤǆǃå èƓǈǒƶǃå ǑƼ íƞåāƙ ÿǒǃāƙƓƕǃå ÿá Ɠǒǂïƙ )7-376( ǆǒǂþåïƹāï ÿá Ɠǆǂ Üý/46%  ðǒǂïƙ ÿƓǂ èƓǈǒƶǃå ÿǆ
ÿǆ ǏǄƵá ƓǌǒƼ ÿǒǃāƙƓƕǃå50 ǆǒǂþåïƹāïý/. 
 üĀìƜǁä1þǐǁĀƗƑƓǁä ïǐǀîƗ . ƑǊǆǄ üǀǁ ƕƓƑƬǕä ƕƜîìĀ îìƬǄĀ öĀǆĀ ƕƨĀîìǄǁä êƑƻƗǁä çƑǆǐƳ Ǐƺ (ü/ýäîƷĀîǀǐǄ) .(%) 
ϣзуЛЮϜ бЦϼ ϣзуЛЮϜ Инж ϣзуЛЮϜ ϼϹЋв  ϣϠϝЊшϜ ϣϮϼϸ%  ϿуЪϽϧЮϜ)аϜϽОмϽЫув/Ь( 

1 еЃгтϼ ШϼϝϧЂ ϸϼнϧЃв 0 N.D 

2 ЁуЇуЯтϸ дϹЮнО сЯϳв 20 0.3±70.5 

3 ϩугЂ сжϜϽО сЯϳв 50 0.1Ñ134 

4 рϸнЮ дϹЮнО сЯϳв 50 117.3±0.5 

5 еЃгтϼ ШϼϝϧЂ сЯϳв 0 N.D 

6 ϩугЂ сжϜϽО сЯϳв 20 0.3Ñ57.4 

7 еЃгтϼ ШϼϝϧЂ сЯϳв 20 0.4Ñ69.8 

8 ЁуЇуЯтϸ дϹЮнО сЯϳв 5 N.D 

9 ЁуЇуЯтϸ дϹЮнО сЯϳв 60 0.4Ñ183.2 

10 еЃгтϼ ШϼϝϧЂ сЯϳв 0 N.D 

11 ЁуЇуЯтϸ дϹЮнО сЯϳв 30 0.5Ñ73.7 

12 рϸнЮ дϹЮнО сЯϳв 0 N.D 

13 рϸнЮ дϹЮнО сЯϳв 0 N.D 

14 еЃгтϼ ШϼϝϧЂ ϸϼнϧЃв 5 N.D 

15 рϸнЮ дϹЮнО сЯϳв 50 0.2Ñ118.2 

16 ϩугЂ сжϜϽО сЯϳв 25 0.5Ñ9.60 

17 ЁуЇуЯтϸ дϹЮнО сЯϳв 20 0.3Ñ88.6 

18 еЃгтϼ ШϼϝϧЂ сЯϳв 0 N.D 

19 ЁуЇуЯтϸ дϹЮнО сЯϳв 0 N.D 

20  ШϼϝϧЂеЃгтϼ сЯϳв 15 N.D 

БЂнϧгЮϜ  48.68 

ND ǏǆƴƗ : ǈǆà.ƑǉîǐìƾƗ ýƗǐ ýǁ 
 

2- :þǐǁĀƗƑƓǁä þǄ ƕƨĀîìǄǁä üƑƻôǓä ƕǐíƷà çƑǆǐƳ āĀƗƟǄ 
ýāíƞǃå ÿǒƕǒ )2( èƓǈǒƵ ǑƼ ÿǒǃāƙƓƕǃå ðǒǂïƙ õƪāƙǆ ÿá ÿƓǂ ýƓƽõǕå Ɨǒîƹá 20.46 ǆǒǂþåïƹāï ÿƓǂ Ǒƙǃå èƓǈǒƶǃå æƪǈā Üý/

 Ċíơ ÿǆ ýƿá ƓǌǒƼ ðǒǂïƙǃå úƬǂǃå  Ǒƽǒǂǃå èǈƓǂ70 ÿǆ ǏǄƵá ƓǌǒƼ ÿǒǃāƙƓƕǃå ðǒǂïƙ ÿƓǂ Ǒƙǃå èƓǈǒƶǃå æƪǈ Ɠǆá Ü%10 ǆǒǂþåïƹāï ý/
ûƼā ýƓƽõǕå ƗǒîƹǕ ƗƕƪǈǃƓƕ ) ƗǒƕïāǕå èƓƽƮåāǆǃå ƗƑǒǋ (EU  èǈƓǂ30% ÜǑǆöƵǕå ðǒǂïƙǃåā 81.5 ǆǒǂþåïƹāï ëāåïƙ Ɠǆǂ Üý/

ÿǒƕ ÿǒǃāƙƓƕǃå ðǒǂïƙ )55.3-81.5( ǆǒǂþåïƹāï Ɨƕƪǈā Üý/ ÷ƓƞïƙƪǙå80.3%.  íƞǈ Ɨƪāïíǆǃå ýƓƽõǕå Ɨǒîƹá èƓǈǒƵ Ǐǃã ïöǈǃƓƕā
 ÿá4 ā õǀƼ ëƓƽƙ ïƓǆƛǃ ñǒïǋ èǈƓǂ Ɠǌǈǆ èƓǈǒƵ6  ïǒƬƙ ƓǌǒǄƵ ýƮơƙǆǃå ƝƑƓƙǈǃåā ÜĂïƤá ƗǌǂƓƼ úƓǈƮá ƴǆ ƗõāǄƤǆ èǈƓǂ èƓǈǒƵ

ǈǒƵ ÿǆ çíơåā ƗǈǒƵ ǑƼ ǉíāƞā ýƕƓǀǆ ëƓƽƙǃå ñǒïǋ èƓǈǒƵ ÿǆ ÿƓƙǈǒƵ ǑƼ ÿǒǃāƙƓƕǃå íƞåāƙ Ǐǃã ƗǈǒƵ Ǒǋā ƗõāǄƤǆǃå ñǒïǌǃå èƓ
 ƓǌǒƼ ÿǒǃāƙƓƕǃå ðǒǂïƙ ƸǄƕā Ü(óƓƞã+ëƓƽƙ) ñǒïǋ)67.8 ƝƑƓƙǈ ƴǆ ƝƑƓƙǈǃå ǉîǋ ƗǈïƓǀǆƕā Üý/þåïƹāïǂǒǆ ( ƛơƓƕǃå) ÿǒYuan et al., 

2010 ( åāíƞā ÿǒîǃå ïƞá ïƓƕƙƤå ǑƼ ā ǏǄƵ ǉ95 ƗǒǈǒƮǃå ëƓƽƙǃå èƓƞƙǈǆ ÿǆ ƗǈǒƵ  Ɠǌǈǆ)30  ƗǈǒƵ Ü(ýƓƽõá Ɨǒîƹá ííƵ ÿáǒƶǃå èƓǈ
ýƓƽõǕå Ɨǒîƹá ǑƼ ƗǒƕƓƞǒǗå  ƸǄƕ19  ƗǈǒƵƓǌƙƕƪǈ63.3%Ü ƕõƪāƙǆ9.3 ǆǒǂþåïƹāïý/ÜǑǆöƵǕåíơǃå Ɠǆá67.3 ǆǒǂþåïƹāïý/ Ü ĄƓǆǄƵ
ýƕƿ ÿǆ ëïƙǀǆǃå íơǃå ÿá )European Union, 2003 (ýƓƽõǕå Ɨǒîƹá ýƞá ÿǆ10 ǆǒǂþåïƹāïý/ Ü ÿǆ ïƛǂá ƝƑƓƙǈǃå ǉîǌǃ ĄƓǀƼāā

11Ɨƕƪǈ ýǂƬƙ Ǒƙǃåā ƗǈǒƵ36.7% ýƕƿ ÿǆ Ǌƕ ëāǆƪǆǃå íơǃå èðāƓƞƙ Ɨƪåïíǃå ǉîǌƕ çïƕƙƤǆǃå ýƓƽõǕå Ɨǒîƹá ÿǆ  EU æƪǈǃå ǉîǋā Ü
ýƓƽõǖǃ ëāǆƪǆǃå íơǃå èðāƓƞƙ Ǒƙǃå èƓǈǒƶǃå Ɨƕƪǈ éǒơ ÿǆ Ɠǈƙƪåïí ǑƼ ƓǌǒǄƵ ýƮơƙǆǃå æƪǈǃå Ɠǆ íơǃ æïƓǀƙ30 ðǒǂïƙǃåā %

ǑǆöƵǕå81.5  ǏǄƵá ÿƓǂ õƪāƙǆǃå ÿá Ǚã ý/þåïƹāïǂǒǆ20.46 åïƹāïǂǒǆý/þƓǆá Ü )Spadaro et al., 2007 ( íǀƼ ÿá åāíƞā
ëƓƽƙǃå èƓƞƙǈǆ ǏǄƵ ǉāïƞá ïƓƕƙƤå ǑƼ ƗǒƕƓƞǒǗå èƓǈǒƶǃå Ɨƕƪǈ ýƓƽõǕå Ɨǒîƹá ƓǌǒƼ Ɠǆƕ  èǈƓǂ47.2%,  ÿǒƕ úǚƙƤǙå åîǋā

 ā ÜëƓƽƙǃå èƓƞƙǈǆ ÿǒðƤƙā ƴǒǈƮƙ èåāõƤā ƗǆíƤƙƪǆǃå ëƓƽƙǃå ïƓǆƛ ƗǒƵāǈ úǚƙƤå ïƪƽǒ ÿá ÿǂǆǒ æƪǈǃƓƕ ÿǒƙƪåïíǃåÿǒƛơƓƕǄǃ ĄƓǀƼā 
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)Drusch and Ragab, 2003 ( ā ƗǒƤƓǈǆǃå úāïöǃå :ýǆåāƵ çíƶǃ ĄƓǀƼā ÿǒǃāƙƓƕǃå ðǒǂïƙ ïǒƺƙǒ ƗƞïípH  ƗǄơïǆā ƗǒƵāǈā úǈƮā
ƗǆíƤƙƪǆǃå ëƓƽƙǃå ïƓǆƛ Ɲưǈ) ÿǒƛơƓƕǃå ƝƑƓƙǈ ƴǆ éơƕǃå ƝƑƓƙǈ èƽǄƙƤå Ɠǆǂ ÜBarreira, et al., 2010 ( åāíƞā ÿǒîǃå ïƓƕƙƤå ǑƼ

 ǉāïƞá ǏǄƵ144 ǈǒƵƗǈǆưƙǆ ýƓƺƙïƕǃå ǑƼ ëƓƽƙǃå èƓƞƙǈǆ ÿǆ Ɨ )68 ā ëƓƽƙ ïǒƮƵ ƗǈǒƵ76 ā (ëƓƽƙ ñǒïǋ ƗǈǒƵ ăāơƙ ǉîǋ
èƓǈǒƶǃå )144 (86 ýƓƽõǕå Ɨǒîƹá èƓƞƙǈǆ ÿǆ ƗǈǒƵ )10ûƑåï ïǒƮƵ ā76(ñǒïǋ ÜƗǒƕƓƞǒǗå èƓǈǒƶǃå Ɨƕƪǈ èǈƓǂ ƝƑƓƙǈǄǃ ĄƓǀƼāā 
23ǑǆöƵá ðǒǂïƙƕ % 42 ǆǒǂþåïƹāïÜý/  ýƓƽõǕå Ɨǒîƹá óƤǒ ƓǆǒƼāƗǀƑåïǃå ïǒƮƶǃå èƓǈǒƵ ïǌöƙ þǃ )10(  ăá ÿǆ Ăāƙơǆ

ÿǒǃāƙƓƕǃå ǑƼ õǀƼ íƞåāƙ ÿǒơ ǑƼ5 ǑƼ ăá ñǒïǌǃå èƓǈǒƵ ÿǆ7%  ÿǆ ǏǄƵá ÿǒǃāƙƓƕǃå ÿǆ Ɠǆǋåāƙơǆ ÿƓǂ õǀƼ ÿƓƙǈǒƵā ƓǌǈǆLOQ 
ǏǆöƵ Ɨǆǒǀƕā5.7 ǆǒǂþåïƹāïýƓƽõǕåā ƴưïǄǃ ëāǆƪǆǃå íơǃå ÿǆ ýƿá èǈƓǂ ƓǌǒǄƵ ýāƮơǃå þƙ Ǒƙǃå æƪǈǃå ƴǒǆƞā Üý/  ǑƼ ÿǒƶƼƓǒǃå

 ëƓƽƙǃå ñǒïǋā ïǒƮƵ10ǆǒǂþåïƹāï.ý/ 
 

ǁäüĀìƜ 2 .ƕǆǐƳ üǀǁ % êƑƻƗǁä ƕƓƨǆĀ åǐǀîƗĀ ƕƨĀîìǄǁä üƑƻôǓä ƕǐíƷà çƑǆǐƳ Ǐƺ (ü/ýäîƷĀîǀǐǄ) þǐǁĀƗƑƓǁä ïǐǀîƗ . 
ϣзуЛЮϜ бЦϼ ϝлϦϝжнЫв  ϰϝУϧЮϜ ϣϡЃж% ϿуЪϽϧЮϜ )аϜϽОмϽЫув/Ь( 

1 ϰϝУϦ ЁтϽк 100 N.D 

2 ϰϝУϦ+ϽгϦ)АнЯϷв( 76.8 N.D 

3 ϰϝУϦ+Ͼнв 79.8 0.2Ñ55.3 

4 ϰϝУϦ 100 N.D 

5 ϰϝУϦ+рнуЪ 80 N.D 

6 ϰϝУϦ+ЈϝϮϖ 64.7 0.1Ñ67.8 

7 ϰϝУϦ+Ͼнв 79.8 N.D 

8 ϰϝУϦ+рнуЪ 80 N.D 

9 ϰϝУϦ 100 0.2Ñ81.5 

10 ϰϝУϦ 100 N.D 

БЂнϧгЮϜ  20.46 

NDǏǆƴƗ : ǈǆà .ƑǉîǐìƾƗ ýƗǐ ýǁ 

ƕƬǘƢǁä: 
 ǑƼ ƓǌǒǄƵ ýƮơƙǆǃå þǒǀǃå ÷Ɠƽƙïå Ċíơ ÿǆ ýƿá Ăāƙƪǆ ÿǆ Ɨƪāïíǆǃå ëƓƽƙǃå èƓǈǒƶǃ ÿǒǃāƙƓƕ Ăāƙơǆ ëāåïƙ éǒơ ÜƗƪåïíǃå

 Ǐǃã Ǒƽǒǂǃå úƬǂǃå183.2 ǒǆǂ ǉïíƿ õƪāƙǆƕā Üý/þåïƹāï48.68  Ɨǒîƹá èƓǈǒƵ ǑƼ ÿǒǃāƙƓƕǃå ðǒǂïƙ ëāåïƙā Üý/þåïƹāïǂǒǆ
Ǐǃã Ǒƽǒǂǃå úƬǂǃå Ċíơ ÿǆ ýƿá Ăāƙƪǆ ÿǆ Ɨƪāïíǆǃå ýƓƽõǕå81.5 ƙǆƕ Üý/þåïƹāïǂǒǆ ǉïíƿ õƪā20.46 .ý/þåïƹāïǂǒǆ 

 ƗǒāƑǆǃå Ɨƕƪǈǃå èƺǄƕ50 ÿǆ ǏǄƵǕå ðǒǂïƙǃå èåî ëƓƽƙǃå èƓǈǒƶǃ %50  ƗǒāƑǆǃå Ɨƕƪǈǃå èƺǄƕ Ɠǆǂ Üý/þåïƹāïǂǒǆ30 %
 ÿǆ ǏǄƵǕå ðǒǂïƙǃå èåî ýƓƽõǕå Ɨǒîƹá èƓǈǒƶǃ10  ýƿǕå ðǒǂïƙǃå èåî èƓǈǒƶǄǃ ƗǒāƑǆǃå Ɨƕƪǈǃå èǈƓǂ Ɠǆǈǒƕ Üý/þåïƹāïǂǒǆ

 úƬǂǃå Ċíơ ÿǆ70.% 
 ÷ƓƞïƙƪǙå Ɨǆǒƿ èƺǄƕ83.1ā %80.3% .Ǒǃåāƙǃå ǏǄƵ ýƓƽõǕå Ɨǒîƹá ƗǈǒƵā ëƓƽƙǃå ƗǈǒƵ ǑƼ ÿāǀơǆǃå ÿǒǃāƙƓƕǃå ðǒǂïƙǃ 

çƑǐƬĀƗǁä: 
ôƶƕ Ăāƙơǆ ÷ƓƽƙïǙ Ąåïöǈ  èƓǈǒƵ ýƓƽõǕå Ɨǒîƹáā ëƓƽƙǃå èƓƽƮåāǆǃƓƕ Ɠǌƕ ëāǆƪǆǃå íāíơǃå ðāƓƞƙƙ Ɨƕƪǈƕ ÿǒǃāƙƓƕǃå ÿǆ

ƗǒǆǃƓƶǃå ƗǒƪƓǒǀǃå )50 ā ý/þåïƹāïǂǒǆ10 ý/þåïƹāïǂǒǆ(  ïƓǒƙƤƓƕ þƓǆƙǋǚǃ ÿǒƶǈƮǆǃå ƗǒƵāƙ ÿǆ íƕǙ ÿƓǂ ÜǑǃåāƙǃå ǏǄƵ
.ǊƙƓƞƙǈǆ ǑƼ ÿǒǃāƙƓƕǃå íāƞā ÿǆ úǒƽƤƙǄǃ ƗǆǒǄƪǃå ëƓƽƙǃå ïƓǆƛ 
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Abstract 
The aim of this study is to determinate patulin contamination in apple fruits, and canned baby food 

(puree apple, with or without other fruits), in Damascus city and its countryside. A total of 20 

samples of apple fruits and 10 samples of baby food were studied. The results showed that the 

recovery percentages were 83.1% and 80.3% in apple fruits, and baby food, respectively. The 

linearity of the method was (r
2
= 0.97) within the concentrates (50-250) ug/L, and the level of 

patulin in the studied samples of apple fruits was ranged from 57.4 to 183.2  ug/L, while the 

average content of patulin in apple fruits was48.68  ug/L, and the level of patulin in 50% (10 

samples) of them was higher than 50 ug/L. The level of patulin in the studied samples of baby food 

was ranged from 55.3 to 81.5ug/L, and the average content of patulin in baby food was 20.46 ug/L 

but the level of patulin in 30% (3 samples) of them was higher than 10 ug/L.                                                                                                                                                                 

Key words: Patulin, Apple fruits, Baby food, Aspergillus, Penicillium. 
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 Ăîǀƨǁä îìǆĀƪǁä þǐïƢƗ æîƗƺ îǐƙƉƗ(Beta vulgaris.L) ƕƺĀƪǀǄ ýäĀǀà üǀƪ ǍǂƳ  Ǐƺ
 òƏƑƬƢǁä îĀíƜǂǁ ƕǐƴǐǆƬƗǁäĀ ƕǐƜĀǁĀǆǀƗǁä 

 
ĂĀƑƓƜǁä ìǄƟǄ îƑƬƗǆä*)1( ŶäìƓƴǁä ìǄƟàĀ)2(  

)1 ǑǈāïƙǂǃǙå íǒïƕǃå ÜƗǒïāƪ ÜûƬǆí ÜýǒƮƓơǆǃå éāơƕ çïåíã Üăïǂƪǃå ïíǈāƬǃå éāơƕ þƪƿ .(entessarj@hotmail.com 
)2.Ɨǒïāƪ  Üïāðǃå ïǒí Üïāðǃå ïǒí ǑƼ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǃå ðǂïǆ .( 

 :ǑǈāïƙǂǃǗå íǒïƕǃå .ăāƓƕƞǃå ïƓƮƙǈå .í :ƗǄƪåïǆǄǃ*)dr.entessara@gmail.com.( 
 

 :þǚƙƪǙå ƣǒïƓƙ07/08/2015    :ýāƕǀǃå ƣǒïƓƙ22/08/2015 
 

:òƢǂǄǁä 
 ÿǒǒƵåïðǃå ÿǒǆƪāǆǃå ýǚƤ Ɨƪåïíǃå ǉîǋ èǆƙ2008/2009 ā2009/2010 ) ƗǒƽǒïƤǃå ÿǒƙāïƶǃå ǑƼ15  (ǑǈƓƛǃå ÿǒïƬƙ

) ƗǒƽǒƮǃåā1  ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǄǃ ƴƕƓƙǃå ïāðǃå ïǒíƕ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǃå ðǂïǆƕ Ɨǒƶǒïǆǃå éāơƕ Ɨõơǆ ǑƼ (æà
 úíǌƕ ÜƗǒƵåïðǃå èǚǆƓƶǆǃå ôƶƕ ïǒƛƋƙ Ɨƪåïí (ƗǈƞǕå ííƶƙǆ úǈƮā ÿǒǈƞǃå íǒơā ăïǂƪ ïíǈāƬ úǈƮ :úƓǈƮǕå) ƗǒƵåïðǃå

 Ǒǋā ƴǄǀǃå íƶƕ Ɠǆ çïƙƼ) ƗǒƑǒƕǃåā10  ƗǒƶǒǈƮƙǃåā Ɨǒƞāǃāǈǂƙǃå èƓƽƮǃå ǑƼ (ƗǒƽǒƮǃåā ƗǒƽǒïƤǃå) ƗƵåïðǃå íƵāǆā (þƓǒá þǒǆƮƙ ûƼā
 ƗǒƑåāƬƶǃå ƗǄǆƓǂǃå èƓƵƓõǀǃå  RCBD Ƽ ƗǃƓõã ÿá ƝƑƓƙǈǃå èïǌöá .èåïïǂǆ Ɨƛǚƛƕ ßåïƶǃå ǑƼ ƗǈðƤǆ ăïǂƪǃå ïíǈāƬǃå ïāîƞ ßƓǀƕ çïƙ

 þāǒǃå Ǐƙơā ƴǄǀǄǃ ýāǕå þāǒǃå ÿǆ ĄåïƓƕƙƵå ĄƓǒǆāǒ Ǒƞǒïíƙ ýǂƬƕā Ü(%ñǂǒïƕǃå) ïǒƮƶǃå ǑƼ ƗƕƑåîǃå íåāǆǃå Ɨƕƪǈ ÷Ɠƽƙïå Ǐǃã Ăíá íƿ
 ýíƶǆƕ ñǂǒïƕǃå Ɨƕƪǈ èƶƽƙïå éǒơ ÜïāîƞǄǃ ƗǒƶǒǈƮƙǃå èƓƽƮåāǆǃå  ƴǒǆƞ ïāǋíƙ Ǐǃã Ăíá Ɠǆǆ ÜïƬƓƶǃå36.08 çāïƶǃå ǑƼ %

 ƗǒƽǒƮǃå çāïƶǃå ǑƼ ÷ƓƽƙïǙå ýíƶǆ ƸǄƕ ÿǒơ ǑƼ ƗǒƽǒïƤǃå24.69 ǑƼ (%) ðāïǂƪǃå Ɨƕƪǈ èưƽƤǈåā .ÿǒƪāïíǆǃå ÿǒƽǈƮǄǃ üǃîā %
 ýāǕå þāǒǃå ƴǆ ĄƗǈïƓǀǆ ïƬƓƶǃå þāǒǃå ǑƼ ôƓƽƤǈǙå ƸǄƕā Üïāîƞǃå21.76ā %12.48 ǏǄƵ ƗǒƽǒƮǃåā ƗǒƽǒïƤǃå ÿǒƙāïƶǃå ǑƼ %

å ÿǒƽǈƮǄǃ ÜǑǃåāƙǃå(%) ïǒƮƶǃå çāƓǀǈ èưƽƤǈå Ɠǆǂ .ÿǒïƕƙƤǆǃå ÿǒƽǈƮǄǃ ÿǒƪāïíǆǃ  ýíƶǆƕ4.57 Ü8.82 ƗǒƽǒïƤǃå ÿǒƙāïƶǄǃ %
 ƗǒƽǒïƤǃå çāïƶǃå ÿƵ ƗǒƽǒƮǃå çāïƶǃå ǑƼ çāƓǀǈǃå Ɨƕƪǈ ǑƼ ôƓƽƤǈǙå ýíƶǆ ÷Ɠƽƙïå ÿǆ þƹïǃå ǏǄƵā Üæǒƙïƙǃå ǏǄƵ ƗǒƽǒƮǃåā ƴǄǀǃå íǈƵ

ǈ ǑƼ çāƓǀǈǃå Ɨǆǒƿ ǑƼ Ơưåā ÷Ɠƽƙïå üƓǈǋ ÿá Ǚã) ƗǒƽǒƮǃå çāïƶǃå ǑƼ ÿǒðƤƙǃå çïƙƼ ƗǒƓǌ71.17 ƗǒƽǒïƤǃå çāïƶǃå ƴǆ ƗǈïƓǀǆ (%
)68.26 ā .(%çïǒƕǂ Ɨƕƪǈƕ ïāîƞǃå ǑƼ Ǒƕāõïǃå Ăāƙơǆǃå ôƽƤǈå  íƶƕ) ÿǒðƤƙǃå çïƙƼ ƗǒƓǌǈ ƴǆ10  ýíƶǆƕ (ƴǄǀǃå ÿǆ þƓǒá14.58 Ü

7.16Ǒǃåāƙǃå ǏǄƵ ƗǒƽǒƮǃåā ƗǒƽǒïƤǃå ÿǒƙāïƶǄǃ %Ɠǌǈ ǑƼ ïîƞǃå ÿðā ôƽƤǈå Ɠǆǂ . íƶƕ) ăïǂƪǃå ïíǈāƬǃå ïāîƞ ÿǒðƤƙ çïƙƼ Ɨǒ10 
Ü(ƴǄǀǃå ÿǆ þƓǒá  ýíƶǆƕ26.18 Ü14.5Ǒǃåāƙǃå ǏǄƵ ƗǒƽǒƮǃåā ƗǒƽǒïƤǃå ÿǒƙāïƶǄǃ % ÿǒǈƞǃå íǒơā Ɠƙǒí úǈƮǃå ÿá Ɨƪåïíǃå èơưāá .

 Ɠǆǂ .ƗǈƞǕå ííƶƙǆ ǙƓǂá úǈƮǃå ÿǆ ïƕǂá ýǂƬƕ ƗǒƵāǈǃå óƑƓƮƤǃƓƕ öƓƽƙơǙåā ïāǋíƙǄǃ ýƿá ƗǒǄƕƓƿ Ǌǃǃå èǈǒƕ ƗƵåïðǃå ƗǒǄưƼá ƝƑƓƙǈ
 Ăāƙơǆǃåā ƗǒƶǒǈƮƙǃå óƑƓƮƤǃå ǏǄƵ öƓƽơǃå ǑƼ (ÿǒðƤƙǃå çïƙƼ ýǚƤ) ƴǄǀǃå íƶƕā ƴǄǀǃå íǈƵ ƗǒƽǒïƤǃå ƗƵåïðǃå ǏǄƵ ƗǒƽǒƮǃå

.ăïǂƪǃå ïíǈāƬǄǃ ïîƞǃå ÿðāā Ǒƕāõïǃå 

:ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä .ƗǒƽǒƮǃå çāïƶǃå ÜƗǒƽǒïƤǃå çāïƶǃå Üßåïƶǃå ǑƼ ÿǒðƤƙǃå ÜÿǒðƤƙǃå çïƙƼ ÜúƓǈƮǕå Üăïǂƪǃå ïíǈāƬǃå 

mailto:dr.entessara@gmail.com
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:ƕǄìƾǄǁä 
 Ǒǃåāùùơ Ǌùùǈǆ êïƤƙùùƪǒ îã ÜǑǆǃƓùùƶǃå Ăāƙùùƪǆǃå ǏùùǄƵ ïǂùùƪǃå æùùƮƿ íùùƶƕ ïǂùùƪǄǃ ǑǈƓùùƛǃå ïíùùƮǆǃå Ǌùùǈāǂ ÿùùǆ ăïǂùùƪǃå ïíǈāùùƬǃå Ɨùùǒǆǋá ǑƙƋùùƙ

40Ʈơǆǃå āǋā ÜĄƓǒǆǃƓƵ Ɲƙǈǆǃå ïǂƪǃå ǑǃƓǆƞã ÿǆ % åîùǌƕ ƗùƵāïðǆǃå ƗơƓùƪǆǃå èùƺǄƕ Üïǂùƪǃå êƓùƙǈǗ Ɨǒïāƪ ǑƼ þíƤƙƪǆǃå íǒơāǃå ýā
 þƓùùƵ ýāùùƮơǆǃå2012  āùùơǈ22.5  ǉïíùùƿ íāíïùùǆƕā Üăïǂùùƪǃå ïíǈāùùƬǃå ïāîùùƞ ÿùùǆ ÿùùõ ÿāùùǒǄǆ èùùƞƙǈá ĄåïƓùùƙǂǋ úùùǃá45.5  ïƓùùƙǂǋ/ÿõ

 ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā)2012.( 
ƴǄǀǃå ÿǒƕƓǆ çïƙƽǃå ǑƼ ăïǂƪǃå ïíǈāƬǃå ôĊïƶƙǒ  ǑùƼ ƗùƮƓƤā Ü(ðāïǂùƪǃå üǂƽƙā ýāƕî) ƗǒƶǒǈƮƙǃå ǊƙƓƽƮåāǆ ǑƼ ïāǋíƙ Ǐǃã ƴǒǈƮƙǃåā

 ÿǒƕ ëāåïƙƙ Ɨƶƽƙïǆ çïåïơ èƓƞïí Ǐǃã ƓǌǃǚƤ ôĊïƶƙǒ îã úǒƮǃå çïƙƼ35Ĳ45 ęþ .åîǋ ÷ƓƽƙïǙå ǑùƼ èƓùƞïí  ïùơǃå Ǐùǃã ăíâùǒ çïåǑǈíùƙ 
 ǑǃƓùùùƙǃƓƕā Ɨǒïǂùùùƪǚǃå íåāùùùǆǃå Ɨƕùùùƪǈ ÷Ɠùùùƽƙïåā Üðāïǂùùùƪǃå Ɨƕùùùƪǈ ôƓùùùƽƤǈå ĄƓùùùƮāƮƤ Ɨùùùǒƞāǃāǈǂƙǃå ăïǂùùùƪǃå ïíǈāùùùƬǃå ïāîùùùƞ èƓƽùùùƮåāǆ ǑùùùƼ

 ÜûíƓƮā ǑǈāƿƓƕǃå) çāƓǀǈǃå ôƓƽƤǈå2005 āùƞ ǑƼ ÿāǂǒ ƓǆíǈƵ ƴǄǀǃƓƼ çïǒƕǂ Ɨǒǆǋá Ǌǃ ÿǒðƤƙǄǃ ǉíåíƵȒåā ïíǈāƬǃå ƴǄƿ þǒöǈƙ ÿƎƼ åîǃ .(
 ïîùƞǃå ƴǒõƙùƪǒ Ǚ úƓƞā ïƓơ ýǚùƤ ïāîùƞǃå ÿƽƶƙùǃ ÿðùƤǆǃå ǑùƼ Ąǚƕǀƙùƪǆ ăíâùǒ ăîùǃå úƓùƽƞǃå åîùǋ ÜúƓùƽƞǃå ƗùǆāƓǀǆ ƗùǃƓơǃå ǉîùǋ ǑùƼ

5-10  ïǒùùƮƿ èùƿā ǑùùƼ ƗùǃƓơǃå ǉîùǋ ǑùùƼ ƴùǄǀǃå ÿāùǂǒ ÿá íùùƕǙ üùǃî ýùƞá ÿùùǆ ÜƴǒǈùƮƙǄǃ ƠǃƓùƮ ïùùǒƹ ïîùƞǃå ƠƕùƮǒā ÿǒðùùƤƙǃå ÿùǆ þƓùǒá
 íùùĊǂáā .ƴǈùùƮǆǄǃ ĄåïāùùƼ íïāùùǒāKenter and Hofman, (2009)  Ɨùùǒǆǋá ǏùùǄƵ çïåïùùơ èƓùùƞïí íùùǈƵ ăïǂùùƪǃå ïíǈāùùƬǃå ïāîùùƞ ÿǒðùùƤƙ
 çïùùƙƼ ýùùǒõƙ Ɠùùǌǈāǂ ƗùùưƽƤǈǆƴǒǈùùƮƙǄǃ ïāîùùƞǃå ƗǒơǚùùƮ ÿǒðùùƤƙ íùùǈƵ ĄƓǒƕùùƪǈ ĄǚǒùùǄƿ ÿƓùùǂ ïāîùùƞǃå ǑùùƼ ðāïǂùùƪǃå ðùùǒǂïƙ ïùùǒƺƙ Ċÿá åíùùƞāā .

 çíùùùǆǃ ïāîùùùƞǃå110  çïåïùùùơ  èƓƞïíùùùƕ þƓùùùǒá7ęþ  ā20ęþ  ÿùùùǂǃ ĂĊíá Ǐùùùǃã ýĊǂùùùƬƙ ýùùùǂ ÿùùùǆ ïǂùùùƪǃå ƴùùùƞïǆǃå ùùùƽƤǈåā ðāùùùǈǒƼåïǃåā ƗùùùǒƵāǈ ôƓ
.ïāîƞǃå 

 éāíơ ǑƼ ǑƪƓƪǕåā þƓǌǃå ýǆƓƶǃå ÿá ƴǄǀǃå íƶƕ ăïǂƪǃå ïíǈāƬǃå ïāîƞ ǑƼ ýƮƓơǃå ïāǋíƙǃå æƓƕƪá ýāơ èƓƪåïí èǈĊǒƕ íƿā
 ßƓǆǃå íǀƼ āǋ ăïǂƪǃå ïíǈāƬǃå ïāîƞ ÿǒðƤƙ ßƓǈƛá èåïǒƺƙǃåEL- Geddawi, 1988)( ƗƕǄƮǃå íåāǆǃå ÿǆ Ăāƙơǆǃå íåíðǒ Ɠǆǂ .

 ÿǒðƤƙ ßƓǈƛá ƗƕƑåîǃå) ƴǒǈƮƙǃåā ƴǄǀǃå ÿǒƕ Ɠǆ çïƙƽǃå ƗǃƓõã Ɨƞǒƙǈ āá ûǄõǃå ßåāǌǃå ǑƼ ăïǂƪǃå ïíǈāƬǃå ïāîƞEL- Geddawi, 
1988; Mousa, 1990; Zalat, 1993; Klotz and Finger, 2002; Yousif, Nariman and Abou El- magd, 

2004 ā .(ăāíǒ) ƴǄǀǃå ƗǒǄǆƵ ÿǆ ýǂƕ ÿǒðƤƙǄǃ ăïǂƪǃå ïíǈāƬǃå ïāîƞ ƗǒǄƕƓƿ ïƛƋƙƙ  èƓƼǓåā ôåïǆǕåā Üñƽǈƙǃå ýíƶǆā Ü(Ǒǃà āá
) ƴǄǀǃå íƶƕā ýǚƤ Ɨõǒơǆǃå ƗǒƑǒƕǃå úāïöǃåā ÜÿǒðƤƙǃå ßƓǈƛá ăïǂƪǃå ïíǈāƬǃå ïāîƞ Ɠǌǃ ôïƶƙƙ íƿ ǑƙǃåBugbee, 1993; 

Jaggard et al., 1997; Strausbaugh et al., 2008 .( 
 ÿƓùǂǆ Ǐùǃã ýǀơǃå ÿǆ ïíǈāƬǃå ýāƮơǆ ƴǆƞ ïƕƙƶǒǊǆǒǄùƪƙ ƓùƮǆǃå ǑùƼ ÿāùǂƙ íùǀƼ ÜǊùƞƓƙǈã ýùơåïǆ þùǋá ÿùǆ ƴǈƗùƵåïðǃå  ƗùǒǄǀơǃå

 Ɨùǒǃāá çíƓùǆƕ ƴǈùƮǆǃå èƓùƕǄõƙǆ ÿǒǆƋùƙ úƿāƙǒā ÜïƤĊíǆǃå ïĊǂƪǃå Ɨǒǆǂ ǑƼ íǀƼ Ǐǃã ăíâǒ ïƓưǃå ǉïƛáā ÿơƬǃå āá ƴǄǀǃå ïƤƋƙ ÿǂǃā çíǒƞ
Ƽ çïǒƕǂ çïƓƪƤǃ èƓǒǄǆƶǃå ǉîǋ ǑƼ ïƤƋƙǃå ăíâǒ éǒơ Üýǀǈǃåā ƴǄǀǃå èƓǒǄǆƵ çßƓƽǂ ǏǄƵ ïǆƙƪǆ ýǂƬƕ þùǂǃå éùǒơ ÿùǆ ïíǈāƬǃå êƓƙǈã Ǒ

 .÷āǈǃåā 
ÿã  ƴùùǄǀǃå íùùƶƕ ðƓƙǈǒùùƪ ðāïǂùùƪǃå þǒðùùǈá õƓùùƬǈ ÷Ɠùùƽƙïåæƕùùƪǒ  ïǂùùƪ ýùùĊǄơƙ ÿùùƵ Ɲƙùùǈǒ ăîùùǃå ðāùùƙǂïƽǃå ïǂùùƪ ăíƓùùơǕå ïǂùùƪǃå ðùùǒǂïƙ çíƓùùǒð

 Ɠùǆǂ ÜǑƑƓùǈƛǃå ðāïǂƪǃåǒ) ÿǒðùƤƙǃå çïùƙƼ ýāùõā ÿǒðùƤƙǃå çïåïùơ Ɨùƞïíƕ þǒðùǈǕå åîùǋ õƓùƬǈ ïƛƋùƙKlotz and Finger, 2004 Ü(üǃîùǂā 
õƓùƬǈ ïƛƋùƙǒ ÿǒðùƤƙǃåā ƴùǄǀǃå ÿǒùƕ Ɠùǆ çïùƙƽǃå ýāùõā ÿǒðùƤƙǃå úāïùö ÿùǆ ýùǂƕ ðùǒƙïƽǈǗå þǒðùǈá )Mousa, 1990; Abou- Shady, 

1994; Hozayen, 2002  .(   
 Ɠǋîùùƽǈ Ǒùùƙǃå Ɨùùƪåïíǃå ƝƑƓùùƙǈ èïƓùùƬáEl- Geddawi )1988 ïíǈāùùƬǃå ýāùùƮơǆ ǏùùǄƵ áïùùõƙ Ǒùùƙǃå ƗǒƽùùƮāǃåā Ɨùùǒǆǂǃå èåïùùǒƺƙǃå ïǒíùùǀƙǃ (

 ïǂƪǃåÜƴǄǀǃå íƶƕ Ɠǆ çïƙƽǃå ǑƼ ă ÿá  ăïǂƪǃå ïíǈāƬǃå ïāîƞ ÿǒðƤƙ ăíâǒ úāïùö úǚƙùƤå ƴùǆ ƗùƕƑåîǃå ƗƕǄùƮǃå íåāùǆǃå Ɨƕƪǈ íƓǒíðå Ǐǃã
) ÿǒðƤƙǃåAbou- Shady, 1994 ïāîùƞǃå ÿǒðùƤƙ çïùƙƽƕ ǑùƪƓƪá ýǂùƬƕ ûùǄƶƙƙ Ǒùƙǃå ïǒùƮƶǃå çāƓùǀǈ ǏǄƵ Ɠǋïāíƕ ĄƓƕǄƪ ñǂƶǈƙ Ǒƙǃåā Ü(

ơƙ æƕƪƕ üǃîā ÜƴǄǀǃå íƶƕ ýǀơǃå ǑƼ) ƴùǄǀǃå çïùƙƽǃ Ɨùǆðǚǆǃå ƗùǒǃƓƶǃå çïåïùơǃå èƓùƞïí ÿùƵ æƕùƪƙǆǃåā ïāîùƞǃå ǑƼ ÿðƤǆǃå ïǂƪǃå ýǄEl-
Geddawi, 1988(. 
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) ƗǒƿïƬǃå ûõƓǈǆǃå ǑƼ ƴǄǀǃå íǈƵ çïåïơǃå èƓƞïí ÷Ɠƽƙïå ÿá úāïƶǆǃå ÿǆāǑƙöƼƓơǆ  úǒƮǃå çïƙƼ ǑƼ (Ɨƿïǃåā ïāðǃå ïǒí
 éǒơ .ƗǒƽǒïƤǃå çāïƶǃå ǑƼ ûõƓǈǆǃå ǉîǋ ǑƼ ăïǂƪǃå ïíǈāƬǃå ýāƮơǆ ƗƵåïð ǑƼ ƴƪāƙǃå ÿǆ Ċíơ íƿ ðāǆƙā ÿåïǒðơ ăïǌƬ ýǚƤ

 ïǂƪǃå ÿǒðƤƙ ƗǒǄǆƵ üǃîǃ Ɨƞǒƙǈ ƋõƓƕƙƙüǄǌƙƪƙā ǈ ÿƎƼ ƗƞǒƙǈǃƓƕā .èƓƕǈǃå ñƽǈƙ ýíƶǆ íƓǒíðǙ Ɨƞǒƙǈ ƗǈāðƤǆǃå èƓǒïǂƪǃå Ɨǒǆǂ Ɨƕƪ
 ǏǄƵ æïƓƞƙ ßåïƞƎƕ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå èǆƓƿ üǃîǃ .ƗǒƶǒǈƮƙǃå ïíǈāƬǃå èƓƽƮåāǆ Ǐǈíƙƙā ôƽƤǈƙ çāǚơǃå
 ăïǂƪǃå ïíǈāƬǃå Ɲưǈā āǆǈǃ ƗƕƪƓǈǆǃå ƗǒƑǒƕǃå úāïöǄǃ Ɨǀƕƪǆ Ɨƪåïí ǏǄƵ ĄßƓǈƕ ïāðǃå ïǒíā Ɨƿïǃå éāơƕ ăðǂïǆ ǑƼ ýāƮơǆǃå

ǃå ƗƵåïðǃ çíǒíƞ íǒƵåāǆ íǒíơƙǃ ƝƑƓƙǈǃå ýǚƤ ÿǆ .ïǂƪǃå ÿǒðƤƙā ýāƮơǆǃå Ɲưǈǃ ƗƕƪƓǈǆ ƗǒƑǒƕǃå úāïöǃå éǒơ ïāîƞǃå ƴǄƿā ïāîƕ
 )ïǂƕǆǃå íǒƵåāǆǃå ǑƼ ăïǂƪǃå ïíǈāƬǃå ƗƵåïð ƗǒǈƓǂǆã ÿǒƕƙ1/8 ā15/8  èơāåïƙ éǒơ õƓƕƬ ïǌƬ úƮƙǈǆ ǑƼ ïāîƞǃå ƴǄƿā (

 Ǐǃã íǒƵåāǆǃå ǉîǋ ǑƼ ïāîƞǃå ƗǒƞƓƙǈã40-65 ā Ɨƿïǃå ǑƼ ïƓƙǂùǋ/ÿõ42-51  ïāîƞǃå çāǚơ èơāåïƙā ïāðǃå ïǒí ǑƼ ïƓƙǂùǋ/ÿõ
 ÿǒƕ14.5-18.0 ā  Ɨƿïǃå ǑƼ %14.8 ā15.8  ăāƓƕƞǃå) èƓƙƓƕǈǃå ǏǄƵ Ɨǒïǋð ƣǒïƓǆƬ Ɨǒá ïǌöƙ þǃā  .ïāðǃå ïǒí ǑƼ %

 ÜăïƑåðƞǃåā2007.( 
 ïāǋíƙǃå ÿǆ ýǒǄǀƙǃå ǑƼ ƗǒƽǒƮǃå çāïƶǃå Ɨǒǆǋá ǏǄƵ íǒǂƋƙǃå ǑƼ éơƕǃå åîǋ Ɨǒǆǋá ǑƙƋƙ Ɠǈǋ ÿǆā  ïíǈāùƬǃå ïāîùƞ ǑùƼ ýùƮƓơǃå

.ƗùùǒƽǒïƤǃå çāïùùƶǃå ƴùùǆ ƗùùǈïƓǀǆǃƓƕ ƴùùǄǀǃå íùùƶƕ ăïǂùùƪǃå  åîùùǃǏùùǃã éùùơƕǃå úíùùǌǒ: 1-  :úƓǈùùƮǕå) ƗùùǒƙƓƕǈǃå èǚǆƓùùƶǆǃå ôùùƶƕ ïǒƛƋùùƙ Ɨùùƪåïí
 Ǒùùǋā ƴùùǄǀǃå íùùƶƕ Ɠùùǆ çïùùƙƼ) ƗùùǒƑǒƕǃå ā (ƗùùǈƞǕå ííùùƶƙǆ úǈùùƮā ÿǒùùǈƞǃå íùùǒơā ăïǂùùƪ ïíǈāùùƬ úǈùùƮ10  ƗùùǒƽǒïƤǃå) ƗùùƵåïðǃå íùùƵāǆā (þƓùùǒá

ǒƮǃåā.ïîƞǃå ÿðāā ïîƞǃå ǑƼ Ǒƕāõïǃå Ăāƙơǆǃåā ăïǂƪǃå ïíǈāƬǃå ýāƮơǆǃ ƗǒƵāǈǃå èƓƽƮǃå ǑƼ (Ɨǒƽ 
2-  çāïùùƶǃå ǑùùƼ ăïǂùùƪǃå ïíǈāùùƬǃå ïāîùùƞ  ÿðāā Ǒƕāùùõïǃå Ăāùùƙơǆǃåā ƗùùǒƵāǈǃå èƓƽùùƮǃå ÿùùǆ ýùùǂ ǑùùƼ ƴùùǄǀǃå íùùƶƕ Ɠùùǆ çïùùƙƽǃå ïǒƛƋùùƙ ƗùùǈïƓǀǆ

.ƗǒƽǒƮǃåā ƗǒƽǒïƤǃå 
:èƟƓǁä úƏäîôĀ ìäĀǄ 

 ÿƓƙǒǄǀơ ÿƓƙƕïƞƙ èîƽǈ  Ɨõơǆ ǑƼ éāơƕ ƗùǒƵåïðǃå ƗùǒǆǄƶǃå éāùơƕǄǃ ƗùǆƓƶǃå ƗùƑǒǌǄǃ ƴƕƓùƙǃå ïāðǃå ïǒí éāơƕ ðǂïǆƕ Ɨǒƶǒïǆǃå
 ÿǒǒƵåïðùùùǃå ÿǒǆùùùƪāǆǃå ýǚùùùƤ ÜƗǒïāùùùƪ ǑùùùƼ2008/2009 ā2009/2010  (ýāǕå ÿǒïùùùƬƙ ïǌùùùƬ úùùùƮƙǈǆ) ƗùùùǒƽǒïƤǃå ÿǒƙāïùùùƶǃå ǑùùùƼ

 (æà ïǌƬ Ɨǒåíƕ) ƗǒƽǒƮǃåāúǈƮ þåíƤƙƪƓƕ  ā Ü(Ɠùƙǒí) ÿǒǈƞǃå íǒơāïùƤà ííùƶƙǆ ƗùǈƞǕå (ǙƓùǂá) ÿùǆ Ɠùǆǋā çíùǆƙƶǆǃå úƓǈùƮǕå  ƗùƵåïðǄǃ
 .ïāðǃå ïǒí ǑƼ ƗǒƽǒƮǃåā ƗǒƽǒïƤǃå ÿǒƙāïƶǃå ǚǂ ǑƼ 

) ûùǆƵ ǏùǄƵ Ǐùǃāá Ɨùƛåïơƕ ƗùƵåïðǄǃ ôïǕå èðùĊǌĈƞ Ü çāïùƵ ýùǂ ǑùƼ èåïïùǂǆ Ɨùƛǚƛƕ ƗǒƑåāƬƶǃå ƗǄǆƓǂǃå èƓƵƓõǀǃå þǒǆƮƙ þíƤƙƪå30 (
) ûùùùǆƵ ǏùùùǄƵ ƗùùùǒǈƓƛǃåā Üþùùùƪ20Ƶ ǏùùùǄƵ ƗùùùƛǃƓƛǃå ā Üþùùùƪ () ûùùùǆ10 ÜƗǒāùùùưƶǃå çíǆùùùƪǕå ƗƼƓùùùưã íùùùƶƕ üùùùǃîā Üþùùùƪ ( þùùùƛ ôïǕå èùùùƛïĈơ

) Ɠùùǌǈǆ ýùùǂ ƗơƓùùƪǆ ƴùùõƿ Ǐùùǃã Ɠǌǆǒùùƪǀƙā ÜƓǌƙǒāùùƪƙ þùùƙā ÜïāƙƓùùƽǒƙǃƓǂǃƓƕ18þ (2 ) ýāùùõƕ6) ôïùùƵā Üþ (3) Ɨùùƶõƿ ýùùǂ ăāùùƙơƙ Üþ (6 (
) õāõƤǃå ÿǒƕ ƗƼƓƪǆǃå ÜõāõƤ50) èƓƙƓƕǈǃå ÿǒƕ ƗƼƓƪǆǃåā Üþƪ (20 çíǆƪǕå èƽǒưĈáā Üþƪ ( ýùƕƿ çíùơåā ĄƗùƶƼí ƗǒùƪƓƙāƕǃåā ƗǒƙƓƽƪāƽǃå

 ßåïùùƞã íùùƶƕ ƗùùǒǈƓƛǃå ƗùùƶƼíǃåā çíǆùùƪǕå ǑƿƓùùƕ ƴùùǆ ƗùùƵåïðǃå ýùùƕƿ Ɨùùǒǆǂǃå úùùƮǈ ÜÿǒùùƙƶƼí ǏùùǄƵ ƓǌƙƼƓùùưã þƙùùƼ ƗùùǒƙāðǓå çíǆùùƪǕå Ɠùùǆá ÜƗùùƵåïðǃå
ǃå ǏǄƵ Ɨǀƕõǆǃå ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā èƓǒƮāƙ æƪơā Ɨƕïƙǃå ýǒǄơƙ ñƓƪá ǏǄƵ üǃîā Üíǒïƽƙǃå ƗǒǄǆƵ ǑùƼ ăïǂƪǃå ïíǈāƬ

 ýāƮơǆǃå ßƓõƵã þƙ Ɠǆǂ .çāïƵ ýǂ8-12  íƶƕ ýāƮơǆǃå ƴǄƿ .çāïƶǃå æƪơ Ɨǒï210  ÜƗǒƽǒùƮǃå ƗùƵåïðǄǃ ƗƕùƪǈǃƓƕ ƗƵåïðǃå ÿǆ þāǒ
 íƶƕā240 .ƗǒƽǒïƤǃå ƗƵåïðǄǃ ƗƕƪǈǃƓƕ þāǒ 

:ƕƨĀîìǄǁä çƑƻƬǁä 
:(ƕǐƳĀǆǁä) ƕǐƜĀǁĀǆǀƗǁä çƑƻƬǁä 

 âǆ ƗǈǒƵ èîƤáā ííơǆǃå íƵāǆǃå ǑƼ Ɨƕïƞƙǃå èƶǄƿƗùǒƕǒïƞƙ Ɨùƶõƿ ýùǂ ÿùǆ ïāîùƞ ƗùƪǆƤ ÿùǆ Ɨƽǃ  ÿùǆ ïåíùǆ ǏùǄƵ Ɨùƕïƞƙǃå10  ÿùǆ þƓùǒá
:ïǒíǀƙ ýƞá 

1. ƕøøøƓƏäíǁä ƕƓǂøøøƬǁä ìäĀøøøǄǁä Āà (%) ðǀǐîøøøƓǁä ƕƓøøøƨǆTotal Soluble Solids  (TSS):  Ċíùùùƿ ðƓùùùǌƞ ýƓǆƶƙùùùƪƓƕ èï
ïƙǒǆāƙǂåïƼïǃå) (Refractometer AOAC, 2000)   .( 
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2. :(%) ïĀîǀƨǁä ƕƓƨǆ ) ïƙǒǆǒïƓǂùƪǃå ðƓùǌƞ ýƓǆƶƙùƪƓƕ Ɨùǈǒƞƶǃå ǑùƼ ðāïǂùƪǃå Ɨƕùƪǈ ïǒíǀƙ ćþƙSacharimeter ĄƓùƶƕƙ üùǃîā Ü(
 ƗǀǒïõǃLe- Docte, (1927). 

3. :(%) æĀƑƾǆǁä ƕƓƨǆ   Ɨǀǒïõǃ ĄƓƶƕƙ èƕƪĈơOldfield, (1961) Carruthers and  :ǑƙǓƓǂ  
 / ïǂƪǃå Ɨƕƪǈ) = % çāƓǀǈǃå ƗƕƪǈTSS * (100  

Ƽ ýǒǃƓơƙǃå ǉîǋ èǒïƞá .ïāðǃå ïǒí éāơƕ ðǂïǆ ǑƼ Ɨǒƶǒïǆǃå Ɨõơǆ ǑƼ ăïǂƪǃå ïíǈāƬǃå ïƕƤǆ Ǒ 
:îĀíƜǂǁ ǏƓĀôîǁä āĀƗƟǄǁä 

) ïíǈāƬǃå ïāîƞ ƗǈǒƞƵ ÿǆ þāǄƶǆ ÿðā îƤƋƕ ïíƿ100  çïåïơ Ɨƞïí ǏǄƵ úǒƽƞƙǃå ÿïƼ ǑƼ èƶưā Ü(ø85Ǔ .ÿðāǃå èƓƕƛ Ǐƙơ þ  
 :ǏƏƑƬƟǕä üǐǂƟƗǁäĀ ƕƓîƜƗǁä ýǐǄƬƗ 

 þǒǆùùƮƙ ûùùƼā Ɨùùƕïƞƙǃå èîùùƽǈƗǒƑåāùùƬƶǃå ƗùùǄǆƓǂǃå èƓùùƵƓõǀǃåRCBD  ) ÿǒƓùùƕƙǃå ïíƓùùƮǆ ýùùǒǄơƙǃ Üèåïïùùǂǆ ƗùùƛǚƛƕANOVA ýùùǆåāƶǄǃ (
 ÿǒǆƪāǆǄǃ Ǒƶǒǆƞƙǃå ýǒǄơƙǃå ăïƞá þƛ Üçíơ ǏǄƵ þƪāǆ ýǂ ǑƼ Ɠǌǈǒƕ ýƵƓƽƙǃåā ƗǒƪƓƪǕå(Gomez and Gomez, 1984).  

 Ɨƪåïíǃå ƓǌƙǄǆƬ Ǒƙǃå èƓƽƮǃå ƗƼƓǂǃ ǑƑƓƮơǗå ýǒǄơƙǃå èƓǒǄǆƵ ßåïƞã þƙþåíƤƙƪƓƕ  ƝǆƓǈïƕGenStat v12  ăāùǈƶǆ ûïƼ ýƿá ïǒíǀƙā
) (L.S.D ƗǃǙí Ăāƙƪǆ íǈƵ5 .% 

:ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
:Ăîǀƨǁä îìǆĀƪǂǁ ƕǐƳĀǆǁä çƑƻƬǁä Ǐƺ Ʋǂƾǁä ìƴƓ ƑǄ æîƗƻǁä îǐƙƉƗ :ăǗĀà 

1-1-  îƓǁä ƕƓƨǆǐ:% ðǀ 
ƙ Ǒùùƙǃåā Üăïǂùùƪǃå ïíǈāùùƬǃå ïāîùùƞ ǑùùƼ ƗùùƕƑåîǃå ƗƕǄùùƮǃå íåāùùǆǃå Ɨƕùùƪǈ ñǂǒïùùƕǃå Ɨƕùùƪǈ ýùùƛǆƙ ÜþāǒùùƪƓƙāƕǃåā ÜǑùùǈǒǆǕå èāðǓå ÿùùǆ ćǚùùǂ þùùư

 ÿùùǆ íùùǒíƶǃå ǏùùǄƵ ñǂïùùƕǄǃ Ɨùùǈāǂǆǃå ïùùƮƓǈƶǃå ÿùùǆ ïùùƮǈƵ ýùùǂ ôƓùùƽƤǈå āá ÷Ɠùùƽƙïå Ɨƕùùƪǈ úùùƿāƙƙ .ðāïǂùùƪǃå Ǐùùǃã ƗƼƓùùưǗƓƕ þāǒíāùùƮǃåā
ǓƓùùƕ ƗùùǄƛǆƙǆǃå æƑåāùùƬǃå Ɨƕùùƪǈ ÷Ɠùùƽƙïå ÿã .íƓùùƮơǃå íùùƶƕ Ɠùùǆ ÿǒðùùƤƙǃå úāïùùöā ÜǑùùƙāðǓå íǒǆùùƪƙǃå ÜúǈùùƮǃå :Ɠùùǌǈǆ ïǂîùùǈ Üýùùǆåāƶǃå èāð

.ïǂƪǃå ýǆƓƶǆ ǑƼ ƴǒǈƮƙǃå ßƓǈƛá ïǂƪǃå óǚƤƙƪå ƗƿƓƵã Ǐǃã ăíâǒ þāǒíāƮǃåā ÜþāǒƪƓƙāƕǃåā ÜǑǈǒǆǕå 
) ýāíùƞǃå ǑùƼ ƝƑƓùƙǈǃå ÿǒƕƙ1 ƴùǆ éùǒơ Üăïǂùƪǃå ïíǈāùƬǃå ïāîùƞǃ ñǂǒïùƕǃå Ɨƕùƪǈ ƗƽùƮ ǑùƼ ÿǒðùƤƙǃå þƓùǒá ÿǒùƕ Ɨùǒāǈƶǆ èƓùƿāïƼ íāùƞā (

 ÿǆ ñǂǒïƕǃå Ɨƕƪǈ èƶƽƙïå ïāîƞǃå ÿǒðƤƙ çïƙƼ ƗǃƓõã19.77 Ǐǃã ýāǕå þāǒǃå ǑƼ %30.93 ýíùƶǆƕ ïùƬƓƶǃå þāǒǃå ǑƼ %25.93 %
ƙïǙå ƸǄƕ ÿǒơ ǑƼ ƗǒƽǒïƤǃå çāïƶǃå ǑƼ ƗǒƽǒƮǃå çāïƶǃå ǑƼ ÷Ɠƽ22.07 üǃîā %ÿǒƪāïíǆǃå ÿǒƽǈƮǄǃ) ýāíƞǃå Ơưāǒ Ɠǆǂ .1 ÷Ɠƽƙïå (
) ÿǒðƤƙǃå þƓǒá ƗƼƓǂ ýǚƤ ñǂǒïƕǃå Ɨƕƪǈ10  ƝƑƓƙǈǃå ÿǒƕƙā .ƗǒƽǒƮǃå çāïƶǃå ƴǆ ƓǌƙǈïƓǀǆ Ăíǃ ăāǈƶǆ ýǂƬƕā ƗǒƽǒïƤǃå çāïƶǃå ǑƼ (þƓǒá

 çïùùƙƼ ßåïùùƶǃå ǑùùƼ Ɨùùǆāǂǆ ăïǂùùƪǃå ïíǈāùùƬǃå ïāîùùƞ üïùùƙ ÿá24 Ɠùùƪ ýíùùƶǆƕ ïāîùùƞǃå ǑùùƼ ñǂǒïùùƕǃå Ɨƕùùƪǈ çíƓùùǒð Ǐùùǃã Ăíá ƗƵ6.83  %
ā2.71 Ɨùƞǒƙǈ ßƓùǆǃå ÿùǆ ïāîùƞǃå Ăāùƙơǆ ôƓùƽƤǈå Ǐùǃã üùǃî ǑùƼ æƕùƪǃå íāùƶǒ íùƿā .Ǒǃåāùƙǃå ǏùǄƵ ƗǒƽǒùƮǃåā ƗùǒƽǒïƤǃå ÿǒƙāïùƶǃå ǑƼ %

Ɠùùǆ ƴùùǆ ƝƑƓùùƙǈǃå ǉîùùǋ èùùǀƼåāƙ íùùƿā .ƴùùǄǀǃå íùùƶƕ Ɠùùǆ çïùùƙƼ ýǚùùƤ çïåïùùơǃå èƓùùƞïí ÷ƓùùƽƙïǙ Ąåïùùöǈ ïùùƤƕǃå ƗùùǒǄǆƵ ) Ǌùùǒǃã ýùùƮāƙKlotz and 
Finger, 2002; Youssif and Abou El- Magd, 2004  ăïǂƪǃå ïíǈāƬǃå ÿǒðƤƙ çïƙƼ ƗǃƓõã ÿá èƓƪåïíǃå ǉîǋ èíǂá éǒơ (
.(ñǂǒïƕǃå) ƗƕƑåîǃå ƗƕǄƮǃå íåāǆǃå Ɨƕƪǈ ÷Ɠƽƙïå Ǐǃã èíá íƿ ƴǄǀǃå íƶƕ 

èǈƓǂ  ÿǒƕ èƓƿāïƽǃåÿǒƽǈƮǃå å çāïùƶǃå ǑƼ ƗǒïǋƓö ñǂǒïƕǃå Ɨƕƪǈ ƗƽƮ ǑƼ Ăāƙùƪǆ ǏùǄƵ üùǃîā ÜƗǒƽǒùƮǃå çāïùƶǃå ǑùƼ Ɨùǒāǈƶǆā ƗùǒƽǒïƤǃ
 ÜƴǄǀǃå íƶƕ Ɠǆ ïāîƞǄǃ ÿǒðƤƙǃå çïƙƼ) ǏǄƵá ñǂǒïƕ Ɨƕƪǈ (ÿǒǈƞǃå íǒơā) Ɠƙǒí úǈƮǃå ǏõƵá éǒơ26.38 ā23.17 úǈƮǃå ÿǆ (%

) (ƗǈƞǕå ííƶƙǆ) ǙƓǂá25.47 ā20.96ǃåāƙǃå ǏǄƵ ƗǒƽǒƮǃåā ƗǒƽǒïƤǃå çāïƶǃå ǑƼ ÿǒðƤƙǃå çïƙƼ ƗǒƓǌǈ ǑƼ (%.Ǒ 
ýƵƓƽƙǃå ïǌöá ÜǏǃāǕå Ɨƞïíǃå ÿǆ èǚƵƓƽƙǃå Ăāƙƪǆ ǏǄƵ )V*D úǈùƮǃå ßåíá ïƛƋùƙ ǏùǄƵ ýíùǒ Ɠùǆǆ Üñǂǒïƕǃå ƗƽƮ ǑƼ ĄƓǒāǈƶǆ Ąåïƛá (

 Üýǀơǃå ǑƼ ïāîƞǃå ÿǒðƤƙ çïƙƼ ƗǃƓõã ƴǆ þƓùǒá çíùƵ èùǈƓǂ āùǃā Ǐùƙơ ƗùǄǒāõ çïùƙƽǃ ýǀơǃå ǑƼ ïāîƞǃå ÿǒðƤƙ þíƵ Ɨǒǆǋá ǏǄƵ íǂâǒ Ɠǆǆ
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íùùƙǃå ýùùǒǄǀƙ ýùùƞá ÿùùǆ üùùǃîā .ñǂïùùƕǃå Ɨƕùùƪǈ ǑùùƼ ïāǋ ƗùùǆƓƵ çïāùùƮƕāÿǒùùǈƞǃå ííùùƶƙǆ ǙƓùùǂá úǈùùƮǃå  ÿùùǆ Ąåïāǋíùùƙ ýùùƿá Ɠùùƙǒí úǈùùƮǃå  íùùǒơā
Üýāíƞǃå) %ñǂǒïƕǃå ƗƽƮǃ ƗƕƪǈǃƓƕ ÿǒǈƞǃå 1.( 

 üĀìøƜǁä1 (%) ðǀǐîƓǁä ƕƓƨǆ Ǐƺ ƕǐƻǐƬǁäĀ ƕǐƻǐîƢǁä þǐƗĀîƴǁä Ǐƺ öĀîïǄǁä Ăîǀƨǁä îìǆĀƪǁä þǄ þǐƻǆƬ îĀíƜ þǐïƢƗ æîƗƺ üĀô îǐƙƉƗ .
ôƨĀƗǄ)  þǐǄƨĀǄǁä2008/2009 Ā2009/2010.( 

) етϿϷϧЮϜ ϢϽϧТD( 

(ант) 

ϣуУтϽϷЮϜ ϢмϽЛЮϜ 

БЂнϧгЮϜ 

ϣуУуЋЮϜ ϢмϽЛЮϜ 

БЂнϧгЮϜ T-Test 
СзЋЮϜ )V( СзЋЮϜ )V( 

ϝϧтϸ 

(Ϲуϲм) 

ъϝЪϒ 

(ϸϹЛϧв) 

ϝϧтϸ 

(Ϲуϲм) 

ъϝЪϒ 

(ϸϹЛϧв) 

1 20.20 19.34 19.77 19.94 18.12 19.03 ns 

2 21.24 21.20 21.22 20.46 18.65 19.56 * 

3 22.94 22.33 22.64 21.36 19.40 20.38 * 

4 24.43 23.72 24.08 22.32 19.88 21.10 * 

5 25.56 26.40 25.98 22.78 20.51 21.65 ** 

6 27.48 26.55 27.02 23.48 21.17 22.33 ** 

7 28.74 27.41 28.08 24.25 21.87 23.06 ** 

8 30.48 28.45 29.47 25.00 22.60 23.80 ** 

9 30.87 29.25 30.06 25.64 23.32 24.48 ** 

10 31.81 30.05 30.93 26.48 24.06 25.27 ** 

БЂнϧгЮϜ 26.38 25.47 25.92 23.17 20.96 22.06 ** 

L.S.D 0.05 (V) = ns  (D) = 0.77  

(V*D) =  1.43 

(V) = 2.63  (D) = 0.48 (V*D) =  2.11 
 

   ϣтнзЛгЮϜ *м **ϹзК  ϣЧϪ онϧЃв0.01  м0.05  пЯКсЮϜнϧЮϜ.  ns  аϹК сзЛϦ ϸнϮм ϣтнзЛв ϤϝЦмϽТϹзК  ϣЧϪ онϧЃв0.05. 

1-2- :% ïĀîǀƨǁä ƕƓƨǆ 
) ýāíùùƞǃå ïǒùùƬǒ2íāùùƞā Ǐùùǃã (  ïāïùùǆ íùùƶƕ ðāïǂùùƪǃå Ɨƕùùƪǈ èùùưƽƤǈå éùùǒơ ÜðāïǂùùƪǄǃ ƗƕùùƪǈǃƓƕ ÿǒðùùƤƙǃå þƓùùǒá ÿǒùùƕ Ɨùùǒāǈƶǆ èƓùùƿāïƼ24 

 ýíùùùƶǆƕ ƴùùǄǀǃå ÿùùǆ ƗƵƓùùƪ14.11 ÜƗùùùǒƽǒïƤǃå çāïùùƶǃå ǑùùƼ %14.82 çïùùùƙƼ ƗùùǒƓǌǈ ǑùùƼ ðāïǂùùùƪǃå Ɨƕùùƪǈ èǄùùƮā .ƗǒƽǒùùùƮǃå çāïùùƶǃå ǑùùƼ %
 Ǐǃã ÿǒðƤƙǃå11.04ā %12.97 ôƓùƽƤǈǙå ýíùƶǆ ƸǄƕā .Ǒǃåāƙǃå ǏǄƵ ƗǒƽǒƮǃåā ƗǒƽǒïƤǃå ÿǒƙāïƶǃå ǑƼ  %21.76ā %12.48 %

ÿǒðùùƤƙǃå çïùùƙƼ ƗùùǒƓǌǈ ǑùùƼ Ǒǃåāùùƙǃå ǏùùǄƵ ƗǒƽǒùùƮǃåā ƗùùǒƽǒïƤǃå ÿǒƙāïùùƶǃå ǑùùƼ  üùùǃîā Ü ƴùùǄǀǃå íùùƶƕ ïǂùùƪǃå ÿùùǆ ïāîùùƞǃå Ăāùùƙơǆ ƴùùǆ ƗùùǈïƓǀǆǃƓƕ
 ïāîƞǃå ǑƼ ñƽǈƙǃå ƗǒǄǆƵ éāíơ Ǐǃã ðāïǂƪǃå Ɨƕƪǈ ôƓƽƤǈå ǑƼ æƕƪǃå íāƶǒā .ĄçïƬƓƕǆéǒơ çïåïùơǃå èƓùƞïí ÷ƓùƽƙïƓƕ Ǌǃíƶǆ ÷ïƓƪƙǒ 

ÿùǆ Ąǚùǂ Ǌùǒǃã ýùƮāƙ Ɠùǆ ƴùǆ ƝƑƓƙǈǃå ǉîǋ ûƼåāƙƙ )Vanga and Vanga, 1955; Wyse and Dexter, 1971; Oldfield et 
al., 1980.ƴǄǀǃå íƶƕ çïƬƓƕǆ ïíǈāƬǃå ïāîƞ íǒïāƙ æāƞā Ɲƙǈƙƪǈ .( 

 éùǒơ ƗǒƽǒùƮǃå çāïùƶǃå ǑùƼ ÿǒƪāïíǆǃå ÿǒƽǈƮǃå ÿǒƕ Ɨǒāǈƶǆ ûāïƼ èíƞā ǑƼ ƗǒƽǒïƤǃå çāïƶǃå ǑƼ ÿǒƽǈƮǃå ÿǒƕ Ɨǒāǈƶǆ ûāïƼ íƞāƙ þǃ
) Ɠƙǒí úǈƮǃå ûāƽƙ15.46) ǙƓǂá úǈƮǃå ǏǄƵ (%12.40 ǑƼ (%çāïƶǃå ) ÿǒðƤƙǃå çïƙƼ Ăāƙƪǆ ǏǄƵ üǃîā Ü ƗǒƽǒƮǃåā10  .(þƓǒá

 āƝƙǈƙƪǈ üǃî ÿǆ  ÿáƓƙǒí úǈƮǃå íǒơā  ÿǒǈƞǃåǊǃ  ÿùǆ ïùƕǂá ýǂùƬƕ ðāïǂƪ Ɨƕƪǈƕ öƓƽƙơǙåā ïāǋíƙǄǃ ýƿá ƗǒǄƕƓƿǙƓùǂá úǈùƮǃå ííùƶƙǆ 
.ƗǈƞǕå 
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 üĀìøƜǁä2ǐƗĀîƴǁä Ǐƺ öĀîïǄǁä Ăîǀƨǁä îìǆĀƪǁä þǄ þǐƻǆƬ îĀíƜ þǐïƢƗ æîƗƺ üĀô îǐƙƉƗ . (%) ïĀîǀƨǁä ƕƓƨǆ Ǐƺ ƕǐƻǐƬǁäĀ ƕǐƻǐîƢǁä þ
 þǐǄƨĀǄǁä ôƨĀƗǄ)2008/2009 Ā2009/2010.( 

) етϿϷϧЮϜ ϢϽϧТD( 

(ант) 

ϣуУтϽϷЮϜ ϢмϽЛЮϜ 

БЂнϧгЮϜ 

ϣуУуЋЮϜ ϢмϽЛЮϜ 

БЂнϧгЮϜ T-Test 
СзЋЮϜ )V( СзЋЮϜ )V( 

ϝϧтϸ 

(Ϲуϲм) 

ъϝЪϒ 

(ϸϹЛϧв) 

ϝϧтϸ 

(Ϲуϲм) 

ъϝЪϒ 

(ϸϹЛϧв) 

1 14.62 13.60 14.11 15.92 13.72 14.82 ns 

2 13.69 13.37 13.53 15.90 13.43 14.67 ns 

3 13.32 12.91 13.12 15.74 13.36 14.55 ns 

4 13.08 12.69 12.89 15.74 13.45 14.60 ns 

5 13.08 12.76 12.92 15.55 12.65 14.10 ns 

6 12.92 12.16 12.54 15.35 12.05 13.70 ns 

7 12.54 11.70 12.12 15.25 11.95 13.60 ns 

8 12.40 11.35 11.88 15.25 11.35 13.30 ns 

9 11.89 10.97 11.43 14.97 11.03 13.00 ns 

10 11.57 10.50 11.04 14.90 11.04 12.97 ns 

БЂнϧгЮϜ 12.91 12.20 12.56 15.46 12.40 13.93 ** 

L.S.D 0.05 (V) = ns  (D) = 0.36  

(V*D) =  0.63 

(V) = 0.50  (D) = 0.32 

 (V*D) =  0.50 
 

   ϣтнзЛгЮϜ *м **ϹзК  ϣЧϪ онϧЃв0.01  м0.05  пЯКсЮϜнϧЮϜ.  ns  аϹК сзЛϦ ϸнϮм ϣтнзЛв ϤϝЦмϽТϹзК  ϣЧϪ онϧЃв0.05. 

1-3- :% æĀƑƾǆǁä ƕƓƨǆ 
) ýāíƞǃå ÿǒƕǒ3 ÿǒðƤƙǃå çïƙƼ ƗǒƓǌǈ ƴǆ îã Üïāîƞǃå ÿǒðƤƙ çïƙƼ ƗǃƓõã ƴǆ ăïǂƪǃå ïíǈāƬǃå ïāîƞ ǑƼ ïǒƮƶǄǃ çāƓǀǈǃå Ɨƕƪǈ ôƓƽƤǈå (

 íùùùùƶƕ)10  ÿùùùùǆ çāƓùùùùǀǈǃå Ɨƕùùùùƪǈ èùùùùưƽƤǈå (ƴùùùùǄǀǃå ÿùùùùǆ þƓùùùùǒá71.53 Ǐùùùùǃã %68.26 ýíùùùùƶǆƕ ƗùùùùǒƽǒïƤǃå çāïùùùùƶǃå ǑùùùùƼ %4.57 ÿùùùùǆā Ü%
78.06 Ǐùǃã %71.17 ýíùùƶǆƕ %8.83 ùùƶǃå ǑùùƼ % ǑùùƼ çāƓùùǀǈǃå Ɨƕùùƪǈ ǑùùƼ ôƓùùƽƤǈǙå ýíùùƶǆ ÷Ɠùùƽƙïå ÿùùǆ þƹïùùǃå ǏùùǄƵā ÜƗǒƽǒùùƮǃå çāï

 ƗǒƽǒùùùƮǃå çāïùùùƶǃå ǑùùùƼ ÿǒðùùùƤƙǃå çïùùùƙƼ ƗùùùǒƓǌǈ ǑùùùƼ çāƓùùùǀǈǃå Ɨùùùǆǒƿ ǑùùùƼ Ơùùùưåā ÷Ɠùùùƽƙïå üƓùùùǈǋ ÿá Ǚã ƗùùùǒƽǒïƤǃå çāïùùùƶǃå ÿùùùƵ ƗǒƽǒùùùƮǃå çāïùùùƶǃå
)71.17) ƗǒƽǒïƤǃå çāïƶǃå ƴǆ ƗǈïƓǀǆ (%68.26 .(% 

 ÿǒùùƕ Ɨùùǒāǈƶǆ èƓùùƿāïƽǃå èùùǈƓǂǈùùƮǃåÿǒùùƪāïíǆǃå ÿǒƽ èƓùùƿāïƽǃå èùùǈƓǂ ÿǒùùơ ǑùùƼ ÜƗǒƽǒùùƮǃå çāïùùƶǃå ǑùùƼ ÿǒðùùƤƙǃå çïùùƙƼ Ăāƙùùƪǆ ǏùùǄƵ  ïùùǒƹ
 Ɨùùǒāǈƶǆ  ÿǒùùƕ ƓùùǆÿǒïùùƕƙƤǆǃå ÿǒƽǈùùƮǃå  çāïùùƶǃå ǑùùƼƗùùǒƽǒïƤǃå) ýāíùùƞǃå ïǒùùƬǒ Ɠùùǆǂ .3 Ǐùùǃã (çíƓùùǒð  çāƓùùǀǈǃå Ɨƕùùƪǈ ƗƽùùƮ ǑùùƼ Ɠùùƙǒí úǈùùƮǃå

)69.10) ǙƓǂá úǈƮǃå ǏǄƵ ƗǒïǋƓö èƓƿāïƽƕ ÿǂǃ (%67.01 āïƶǃå ǑƼ (% ÜƗǒƽǒïƤǃå ç ûāƽƙ ÿǒơ ǑƼ) Ɠƙǒí úǈƮǃå77.39  Ü(%
) ǙƓǂá úǈƮǃå ǏǄƵ ăāǈƶǆ ûïƽƕ70.62 .ƗǒƽǒƮǃå çāïƶǃå ǑƼ (% 

 þíùƵ Ɲƙǈƙùƪǈ .ÿǒðùƤƙǃå çïùƙƼ ýǚùƤ ïāîùƞǃå ǑùƼ ðāïǂùƪǃå Ɨƕƪǈ ôƓƽƤǈåā ñǂǒïƕǃå Ɨƕƪǈ ÷Ɠƽƙïå Ǐǃã çāƓǀǈǃå Ɨƕƪǈ ôƓƽƤǈå æƕƪ íāƶǒā
 çíāƮơǆǃå ïāîƞǃå ÿǒðƤƙ ßåïƶǃå ǑƼǋíǒïāƙāǊǒǃã ýƮāƙ Ɠǆ ƴǆ ƝƑƓƙǈǃå èǀƼåāƙ íƿā .ĄçïƬƓƕǆ ƴǄǀǃå íƶƕ ýǆƶǆǄǃ Ɠ )Buzanov et al., 

1969; Youssif and Abou El- Magd, 2004(. 
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 üĀìøƜǁä3 (%) æĀƑƾǆǁä ƕƓƨǆ Ǐƺ ƕǐƻǐƬǁäĀ ƕǐƻǐîƢǁä þǐƗĀîƴǁä Ǐƺ öĀîïǄǁä Ăîǀƨǁä îìǆĀƪǁä þǄ þǐƻǆƬ îĀíƜ þǐïƢƗ æîƗƺ üĀô îǐƙƉƗ .
 þǐǄƨĀǄǁä ôƨĀƗǄ)2008/2009 Ā2009/2010.( 

) етϿϷϧЮϜ ϢϽϧТD( 

(ант) 

ϣуУтϽϷЮϜ ϢмϽЛЮϜ 

БЂнϧгЮϜ 

ϣуУуЋЮϜ ϢмϽЛЮϜ 

БЂнϧгЮϜ T-Test 
СзЋЮϜ )V(  СзЋЮϜ )V( 

ϝϧтϸ 

(Ϲуϲм) 

ъϝЪϒ 

(ϸϹЛϧв) 

ϝϧтϸ 

(Ϲуϲм) 

ъϝЪϒ 

(ϸϹЛϧв) 

1 72.70 70.36 71.53 80.01 76.11 78.06 ** 

2 70.68 68.79 69.74 79.36 74.52 76.94 ** 

3 69.83 66.30 68.07 78.47 72.69 75.58 ** 

4 69.81 65.25 67.53 76.85 72.02 74.44 ** 

5 68.42 62.86 65.64 76.87 70.83 73.85 ** 

6 65.81 64.71 65.26 76.96 69.50 73.23 ** 

7 66.19 67.20 66.70 76.60 69.23 72.92 ** 

8 65.82 67.83 66.83 75.73 68.17 71.95 * 

9 73.44 68.63 71.04 76.76 67.15 71.96 ns 

10 68.32 68.20 68.26 76.32 66.02 71.17 ns 

БЂнϧгЮϜ 69.10 67.01 68.06 77.39 70.62 74.01 ** 

L.S.D 0.05 (V) = ns  (D) = 3.26  

(V*D) =  6.22 

(V) = 3.90  (D) = 1.76 (V*D) =  3.22 
 

   ϣтнзЛгЮϜ *м **ϹзК  ϣЧϪ онϧЃв0.01  м0.05  пЯКсЮϜнϧЮϜ.  ns  аϹК сзЛϦ ϸнϮм ϣтнзЛв ϤϝЦмϽТϹзК  ϣЧϪ онϧЃв0.05. 

:Ăîǀƨǁä îìǆĀƪǁä îĀíƜ Ǐƺ (%) ǏƓĀôîǁä āĀƗƟǄǁä Ǐƺ Ʋǂƾǁä ìƴƓ ƑǄ æîƗƻǁä îǐƙƉƗ :ăƑǐǆƑƙ 
) ýāíƞǃå ÿǒƕǒ4 ÿǒðùƤƙ çïùƙƼ ƗùǃƓõã ƴùǆ ăïǂùƪǃå ïíǈāùƬǃå ïāîƞ ǑƼ Ǒƕāõïǃå Ăāƙơǆǃå ôƓƽƤǈå ( ÿǒðùƤƙǃå çïùƙƼ ƗùǒƓǌǈ ƴùǆ îã Üïāîùƞǃå

 íƶƕ)10  ýíƶǆƕ ƗǒƽǒïƤǃå çāïƶǃå ǑƼ Ǒƕāõïǃå Ăāƙơǆǃå ôƽƤǈå (ƴǄǀǃå ÿǆ þƓǒá14.58 ýíƶǆƕā Ü%7.16.ƗǒƽǒƮǃå çāïƶǃå ǑƼ % 
 èƓƿāïƽǃå èǈƓǂƗǒāǈƶǆ ïǒƹ  ÿǒƕÿǒƪāïíǆǃå ÿǒƽǈƮǃå ûùǀơ éùǒơ Ü ƗǒƽǒùƮǃåā ƗùǒƽǒïƤǃå ÿǒƙāïùƶǃå ǚùǂ ǑùƼ ÿǒðùƤƙǃå çïùƙƼ Ăāƙùƪǆ ǏùǄƵ 

) ǏǄƵá Ɨǆǒƿ ǙƓǂá úǈƮǃå69.58 ā73.52) Ɠƙǒí úǈƮǃå ƴǆ ƗǈïƓǀǆǃƓƕ (%68.75  ā72.80Üýāíƞǃå) .(% 4 .( 
èƓùƪåïí èùǈǒƕ íùǀƼ .ÿǒðùƤƙǃå çïƙƼ ýǚƤ çïåïơǃå èƓƞïí ÷Ɠƽƙïå Ǐǃã Ǒƕāõïǃå Ăāƙơǆǃå ǑƼ ôƓƽƤǈǙå æƕƪ íāƶǒā  ÿǒƛơƓùƕǃå ÿùǆ íùǒíƶǃå 

á èåïǒƺƙǃå éāíơ ǑƼ ǑƪƓƪǕåā þƓǌǃå ýǆƓƶǃå ÿá) ßƓǆǃå íǀƼ āǋ ăïǂƪǃå ïíǈāƬǃå ïāîƞ ÿǒðƤƙ ßƓǈƛEL- Geddawi, 1988.( 
 üĀìøƜǁä4 (%) ǏƓĀôîǁä āĀƗƟǄǁä Ǐƺ ƕǐƻǐƬǁäĀ ƕǐƻǐîƢǁä þǐƗĀîƴǁä Ǐƺ öĀîïǄǁä Ăîǀƨǁä îìǆĀƪǁä þǄ þǐƻǆƬ îĀíƜ þǐïƢƗ æîƗƺ üĀô îǐƙƉƗ .

 þǐǄƨĀǄǁä ôƨĀƗǄ) îĀíƜǁä Ǐƺ2008/2009 Ā2009/2010.( 

) етϿϷϧЮϜ ϢϽϧТD( 

(ант) 

ϣуУтϽϷЮϜ ϢмϽЛЮϜ 

БЂнϧгЮϜ 

ϣуУуЋЮϜ ϢмϽЛЮϜ 

БЂнϧгЮϜ T-Test 
СзЋЮϜ )V( СзЋЮϜ )V( 

ϝϧтϸ 

(Ϲуϲм) 

ъϝЪϒ 

(ϸϹЛϧв) 

ϝϧтϸ 

(Ϲуϲм) 

ъϝЪϒ 

(ϸϹЛϧв) 

1 74.80 75.30 75.05 75.78 75.68 75.73 ns 

2 74.04 73.94 73.99 75.21 75.27 75.24 ** 

3 72.36 72.67 72.52 74.74 74.43 74.59 ** 

4 70.92 71.28 71.10 73.95 74.00 73.98 ** 

5 69.28 69.19 69.24 73.20 73.82 73.51 ** 

6 67.65 68.45 68.05 72.50 73.69 73.10 ** 

7 66.26 67.59 66.93 71.77 72.60 72.19 ** 

8 64.75 66.56 65.66 70.79 72.75 71.77 ** 

9 64.23 65.76 65.00 70.42 72.04 71.23 ** 

10 63.19 65.03 64.11 69.65 70.96 70.31 ** 

БЂнϧгЮϜ 68.75 69.58 69.16 72.80 73.52 73.16 ** 

L.S.D 0.05 (V) = ns (D) = 0.70  

(V*D) =  1.07 

(V) = ns  (D) = 0.55 (V*D) =  1.41 
 

   ϣтнзЛгЮϜ *м **ϹзК  ϣЧϪ онϧЃв0.01  м0.05  пЯКсЮϜнϧЮϜ.  ns  аϹК сзЛϦ ϸнϮм ϣтнзЛв ϤϝЦмϽТϹзК  ϣЧϪ онϧЃв0.05. 
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:Ăîǀƨǁä îìǆĀƪǂǁ (÷) ìƟäĀǁä çƑƓǆǂǁ îíƜǁä þïĀ Ǐƺ Ʋǂƾǁä ìƴƓ ƑǄ æîƗƻǁä îǐƙƉƗ :ăƑƙǁƑƙ 
   ) ýāíƞǃå ÿǒƕǒ5 íùƶƕ) ăïǂƪǃå ïíǈāƬǃå ïāîƞ ÿǒðƤƙ çïƙƼ ƗǒƓǌǈ ǑƼ ïîƞǃå ÿðā ôƓƽƤǈå (10  óƿƓùǈƙ éùǒơ Ü(ƴùǄǀǃå ÿùǆ þƓùǒá

 ÿùùǆ ïîùƞǃå ÿðā1152 ø ƴùùǄǀǃå íùƶƕ ýāǕå þāùùǒǃå ǑùƼ  Ǐùǃã623 ïùùƬƓƶǃå þāùǒǃå ǑùùƼ   ýíùƶǆƕ45.92  ÜƗùùǒƽǒïƤǃå ƗùùƵåïðǃå íùƵāǆ ǑùùƼ %
 ÿǆā979  Ǐǃã ø700 ïƬƓƶǃå þāǒǃå ǑƼ ø   ýíƶǆƕ28.5 .ƗǒƽǒƮǃå ƗƵåïðǃå íƵāǆ ǑƼ %ÿã  çïùƙƼ ăïǂƪǃå ïíǈāƬǃå ïāîƞ üïƙ24 

 ýíƶǆƕ ïîƞǃå ÿðā ôƓƽƤǈå Ǐǃã Ăíá ƴǄǀǃå íƶƕ ƗƵƓƪ8.25  %ā2.96.Ǒǃåāƙǃå ǏǄƵ ǑƽǒƮǃåā ǑƽǒïƤǃå ƗƵåïðǃå íƵāǆ ǑƼ % 
    ÜƗùùǒƽǒïƤǃå ƗùùƵåïðǃå ǑùùƼ ýùùǆåāƶǃå ƗùùƼƓǂ ÿǆùùư ÿǒùùƪāïíǆǃå ÿǒƽǈùùƮǃå ÿǒùùƕ Ɨùùǒāǈƶǆ èƓùùƿāïƽǃå ÿùùǂƙ þùùǃ éùùǒơ ǙƓùùǂá úǈùùƮǃå ǏùùõƵá

) ïîƞǄǃ ǏǄƵá ÿðā (ƗǈƞǕå ííƶƙǆ)897 ) (ÿǒùǈƞǃå íǒơā) Ɠƙǒí úǈƮǃå ƴǆ ƗǈïƓǀǆ (ø797  ƗùƵåïðǃå ǑùƼ Ɠùǆá Ü(ø ûāùƽƙ íùǀƼ ƗǒƽǒùƮǃå
) Ɠƙǒí úǈƮǃå960 ) ǙƓǂá úǈƮǃå ǏǄƵ ăāǈƶǆ ýǂƬƕā (ø714  .(ø 

 Ɲƙǈƙƪǈ .çïåïơǃå èƓƞïí ÷Ɠƽƙïå ƴǆ íǒåðƙƙ Ǒƙǃå ÜïƤƕǃå ƗǒǄǆƵ Ɨƞǒƙǈ Ǒƕāõïǃå ǉåāƙơǆ ôƓƽƤǈǙ ïîƞǃå ÿðā ôƓƽƤǈå æƕƪ íāƶǒā
 Ɨùùǒǈǆð çïùùƙƼ çíāùùƮơǆǃå ăïǂùùƪǃå ïíǈāùùƬǃå ïāîùùƞ üïùùƙ ÿá ƗùùǄǒāõǙ ăíâùùǒ ýùùǀơǃå ǑùùƼ ǑùùƼ ĄƓƕǄùùƪ ïƛâùùǒ åîùùǋā ÜƓùùǌǈðā ǑùùƼ öāùùơǄǆ ôƓùùƽƤǈ

èǀƼåāƙ .ƗơƓƪǆǃå çíơā ǑƼ ăïîƞǃå êƓƙǈǗå ǉîǋ  Ǌǒǃã ýƮāƙ Ɠǆ ƴǆ ƝƑƓƙǈǃå ÿǆ Ąǚǂ)Jaggard et al., 1999; Sarwar et al., 
2008  .ÿǒðƤƙǃå çïƙƼ ƗǃƓõã ƴǆ ăïǂƪǃå ïíǈāƬǃå ïāîƞ ÿðā ǑƼ ôƓƽƤǈå éāíơ åāíǂá ÿǒîǃå ( 

) üĀìøƜǁä5ô îǐƙƉƗ :( çƑƓǆǂǁ îíƜǁä þïĀ Ǐƺ ƕǐƻǐƬǁäĀ ƕǐƻǐîƢǁä þǐƗĀîƴǁä Ǐƺ öĀîïǄǁä Ăîǀƨǁä îìǆĀƪǁä þǄ þǐƻǆƬ îĀíƜ þǐïƢƗ æîƗƺ üĀ
 þǐǄƨĀǄǁä ôƨĀƗǄ) (÷) ìƟäĀǁä2008/2009 Ā2009/2010.( 

) етϿϷϧЮϜ ϢϽϧТD( 

(ант) 

ϣуУтϽϷЮϜ ϢмϽЛЮϜ 

БЂнϧгЮϜ 

ϣуУуЋЮϜ ϢмϽЛЮϜ 

БЂнϧгЮϜ T-Test 
СзЋЮϜ )V(  СзЋЮϜ )V( 

ϝϧтϸ 

(Ϲуϲм) 

ъϝЪϒ 

(ϸϹЛϧв) 

ϝϧтϸ 

(Ϲуϲм) 

ъϝЪϒ 

(ϸϹЛϧв) 

1 1098 1205 1152 1104 854 979 * 

2 991 1123 1057 1077 823 950 ns 

3 911 1035 973 1045 791 918 ns 

4 846 968 907 1014 780 897 ns 

5 801 906 854 973 732 853 ns 

6 752 842 797 936 692 814 ns 

7 696 790 743 906 660 783 ns 

8 659 743 701 876 631 754 ns 

9 624 701 663 848 597 723 ns 

10 589 656 623 823 576 700 ns 

БЂнϧгЮϜ 797 897 847 960 714 837 ns 

L.S.D 0.05 (V) = ns  (D) = 23.6 

(V*D) =  147.3 

(V) = 169.8  (D) = 15.6 (V*D) =  

156.3 
 

   ϣтнзЛгЮϜ *м **ϹзК  ϣЧϪ онϧЃв0.01  м0.05  пЯКсЮϜнϧЮϜ.  ns  аϹК сзЛϦ ϸнϮм ϣтнзЛв ϤϝЦмϽТϹзК  ϣЧϪ онϧЃв0.05. 

:ƕƬǘƢǁä 
:Ǐǃã ƴǄǀǃå íƶƕ ßåïƶǃå ǑƼ ƗǈðƤǆ ăïǂƪǃå ïíǈāƬǃå ïāîƞ ßƓǀƕ çïƙƼ ƗǃƓõã Ăíá 

¶ å þāùùǒǃå ÿùùǆ ĄåïƓùùƕƙƵå ĄƓùùǒǆāǒ Ǒƞǒïíùùƙ ýǂùùƬƕā Ü(%ñǂǒïùùƕǃå) ïǒùùƮƶǃå ǑùùƼ ƗùùƕƑåîǃå íåāùùǆǃå Ɨƕùùƪǈ ÷Ɠùùƽƙïå þāùùǒǃå Ǐùùƙơā ƴùùǄǀǄǃ ýāǕ
 ýíùƶǆƕ èùƶƽƙïå éùǒơ ÜïāîùƞǄǃ ƗǒƶǒǈƮƙǃå èƓƽƮåāǆǃå  ƴǒǆƞ ïāǋíƙ Ǐǃã Ăíá Ɠǆǆ ÜïƬƓƶǃå36.08 ƗùǒƽǒïƤǃå çāïùƶǃå ǑùƼ %

ā24.69% .ÿǒïƕƙƤǆǃå ÿǒƽǈƮǃå Ăāƙƪǆ ǏǄƵ üǃîā ƗǒƽǒƮǃå çāïƶǃå ǑƼ 

¶  ïùùùùƬƓƶǃå þāùùùùǒǃå ǑùùùùƼ ôƓùùùùƽƤǈǙå ƸùùùùǄƕā Üïāîùùùùƞǃå ǑùùùùƼ (%) ðāïǂùùùùƪǃå Ɨƕùùùùƪǈ èùùùùưƽƤǈå ýāǕå þāùùùùǒǃå ƴùùùùǆ ĄƗùùùùǈïƓǀǆ21.76 %
ā12.48.ÿǒïƕƙƤǆǃå ÿǒƽǈƮǃå Ăāƙƪǆ ǏǄƵ üǃîā ÜǑǃåāƙǃå ǏǄƵ ƗǒƽǒƮǃåā ƗǒƽǒïƤǃå ÿǒƙāïƶǃå ǑƼ % 
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¶ (%) ïǒùƮƶǃå çāƓǀǈ èưƽƤǈå  ) ýíùƶǆƕ4.57  Ü8.82 ÿǒùƪāïíǆǃå ÿǒƽǈùƮǄǃ Ǒǃåāùƙǃå ǏùǄƵ ƗǒƽǒùƮǃåā ƗùǒƽǒïƤǃå çāïùƶǄǃ (%. 
 ǑƼ ôƓƽƤǈǙå ýíƶǆ ÷Ɠƽƙïå ÿǆ þƹïǃå ǏǄƵā ÷Ɠùƽƙïå üƓùǈǋ ÿá Ǚã ƗùǒƽǒïƤǃå çāïƶǃƓùƕ  ƗǈïƓǀǆ ƗǒƽǒƮǃå çāïƶǃå ǑƼ çāƓǀǈǃå Ɨƕƪǈ

) ƗǒƽǒƮǃå çāïƶǃå ǑƼ ÿǒðƤƙǃå çïƙƼ ƗǒƓǌǈ ǑƼ çāƓǀǈǃå Ɨǆǒƿ ǑƼ Ơưåā71.17) ƗǒƽǒïƤǃå çāïƶǃå ƴǆ ƗǈïƓǀǆ (%68.26 .(% 

¶ çïùùǒƕǂ Ɨƕùùƪǈƕ ïāîùùƞǃå ǑùùƼ Ǒƕāùùõïǃå Ăāùùƙơǆǃå ôùùƽƤǈå  íùùƶƕ) ÿǒðùùƤƙǃå çïùùƙƼ ƗùùǒƓǌǈ ƴùùǆ10 ) ýíùùƶǆƕ (ƴùùǄǀǃå ÿùùǆ þƓùùǒá14.58 Ü
16.7.ÿǒùƪāïíǆǃå ÿǒƽǈùƮǄǃ Ǒǃåāùƙǃå ǏùǄƵ ƗǒƽǒùƮǃåā ƗùǒƽǒïƤǃå çāïƶǄǃ (%  ïāîùƞ ÿǒðùƤƙ çïùƙƼ ƗùǒƓǌǈ ǑùƼ ïîùƞǃå ÿðā ôùƽƤǈå

 íùùùùƶƕ) ăïǂùùùùƪǃå ïíǈāùùùùƬǃå10 ýíùùùùƶǆƕ Ü(ƴùùùùǄǀǃå ÿùùùùǆ þƓùùùùǒá )26.48  Ü14.50 æùùùùǒƙïƙǃå ǏùùùùǄƵ ƗǒƽǒùùùùƮǃåā ƗùùùùǒƽǒïƤǃå çāïùùùùƶǄǃ ( %
.ÿǒƪāïíǆǃå ÿǒƽǈƮǄǃ 

¶ å ÿá ííùƶƙǆ ǙƓùǂá úǈùƮǃå ÿùǆ ïùƕǂá ýǂùƬƕ ƗùǒƵāǈǃå ǊùƮƑƓƮƤƕ öƓùƽƙơǙåā ïāǋíùƙǄǃ ýùƿá ƗùǒǄƕƓƿ Ǌùǃ ÿǒùǈƞǃå íùǒơā Ɠùƙǒí úǈƮǃ
.ƗǈƞǕå 
:çƑƟîƗƾǄǁä 
¶  ïíǈāùùùƬǃå ïāîùùƞǃ ƗǒƶǒǈùùƮƙǃå èƓƽùùùƮǃå ǑùùƼ ýùùƮƓơǃå ïāǋíùùùƙǃå æùùǈƞƙǃ ƴùùǄǀǃå íùùùƶƕ ĄçïùùƬƓƕǆ ăïǂùùƪǃå ïíǈāùùùƬǃå ïāîùùƞ íùùǒïāƙ

 ðāƓƞƙƙ Ǚ éǒơƕ Ü ăïǂƪǃå24  ÿǆ ƗƵƓƪ ðāïǂùƪǃå Ɨƕƪǈ ÿǆ ýǂ ôƓƽƤǈåā Üñǂǒïƕǃå Ɨƕƪǈ ÷Ɠƽƙïå æǈƞƙǃ .ƴǄǀǃå íƵāǆ
 ǑùƼ ïǂùƪǃå óǚƤƙùƪå çßƓùƽǂ ôƓùƽƤǈåā ïāîùƞǄǃ ƗùǒƵāǈǃå èƓƽùƮåāǆǃå Ǐùǃã çßƓùƪǗå ǑǃƓùƙǃƓƕā ÜǑƕāùõïǃå Ăāƙơǆǃåā çāƓǀǈǃåā

.ïǂƪǃå ýǆƓƶǆ 

¶ ƙƼ ýǚƤ) ƴǄǀǃå íƶƕā ƴǄǀǃå íǈƵ ƗǒƽǒïƤǃå ƗƵåïðǃå ǏǄƵ ƗǒƽǒƮǃå ƗƵåïðǃå ƗǒǄưƼá óƑƓƮƤǃå ǏǄƵ öƓƽơǃå ǑƼ (ÿǒðƤƙǃå çï
 ƓùùùǌǒƼ ôƽƤǈùùùƙ Ǒùùùƙǃå çïùùùƙƽǃå ǑùùùƼ ÿāùùùǂǒ ƴùùùǄǀǃå ÿǕ üùùùǃîā Üăïǂùùùƪǃå ïíǈāùùùƬǄǃ ïîùùùƞǃå ÿðāā Ǒƕāùùùõïǃå Ăāùùùƙơǆǃåā ƗǒƶǒǈùùùƮƙǃå

 .(ñïƓǆ/ïåîà ïǌƬ) çïåïơǃå èƓƞïí 
:ƲƜäîǄǁä 

) ûíƓƮ úǒïƬā ôƓǒï íǆơǆ ÜǑǈāƿƓƕǃå2005 Üăïöǈǃå ßðƞǃå .ïǂƪǃå ƗǈƓǀƙ .(åā æƙǂǃå Ɨǒïǒíǆ ÜƗǒƶǆƓƞǃå èƓƵāƕõǆǃ ƗƶǆƓƞ
.Ɨǒïāƪ Üóǆơ Üéƶƕǃå  
 ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā)2012.Ɨǒïāƪ ÜûƬǆí ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā ÜǑǃāíǃå õǒõƤƙǃåā ßƓƮơǗå Ɨǒïǒíǆ .( 
) ăïùƑåðƞǃå þùùǒïā ïƓùƮƙǈå ÜăāƓùƕƞǃå2007 ƗùƑǒǌǃå èåïāùƬǈǆ .ăïǂùùƪǃå ïíǈāùƬǃå éāùùơƕ þùƪǀǃ ăāǈùƪǃå ïùùǒïǀƙǃå .( ƗùùǒǆǄƶǃå éāùơƕǄǃ ƗùùǆƓƶǃå

 ó .Ɨǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå3-30. 
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Abstract:  

The study was conducted during 2008/2009 and 2009/2010 seasons on autumn (15
th
 of November), 

and summer sowing dates (1
st
 of August) at Al Mureiia Research Station, Agricultural Research 

Center of Der Al Zur, General Commission for Scientific Agricultural Research (GCSAR), Syria, to 

study the effect of some agricultural treatments (varieties: one monogerm, and the other multigerm), 

and environmental conditions (the period after harvest during 1-10 days), and sowing dates (autumn 

and summer), on the technological and manufacture traits assigned in randomized completely block 

design (RCBD) with three replicates. The results showed that prolonging storage period of the 

harvested beet roots leads to high and gradually increment in the total soluble solids (brix %), from 

the first day to the last day of the studied storage period, and the percent of increment for all 

varieties in brix% at the end of storage period as compared with the first day were 36.08, 24.69% 

for autumn and summer sowing. In terms of sugar percentage, the percent of decrement in sucrose 

% at the end of storage period as compared with the first day was 21.76 and 12.48 % for autumn 

and winter sowing for all varieties, respectively. Also purity % decreased in a rate of 4.57% for 

autumn and 8.82% for summer sowing. In spite of high purity% at harvest for autumn sowing 

compared to summer sowing, but at the end of storage period the purity% on summer was higher 

(71.17%) when compared to autumn (68.26%). Water content decreased in a high percentage after 

10 days of harvest, the decrease percentage was 14.58% in autumn and 7.16 in summer for all 

genotypes. Root weight also decreased in a rate of 26.48% in autumn and 26.48% for summer after 

10 days of harvest. The conclusion is that the monogerm varieties are more resistant for 

deterioration compared to multigerm varieties. Also according to results of the study, it is obvious 

that sowing beet on summer is better than autumn sowing at harvest and pre harvest, to get the best 

quality characteristics, and good water content and root weight.  

 

Key words: Sugar beet varieties, Storage period, Piles in fields, Autumn sowing, Summer sowing. 
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ÞäîƻƬǁä æîíǁä Ǐƺ ƕǐƓƟǁä ƕǂƸǁä çƑǆĀǀǄĀ ƕǂǐǀƪǁä çƑƻƬǁä óƴƓǁ ôƑƓƗîǗäĀ îƑƨǄǁä üǄƑƴǄ )Zea mays L.( 

*îƑƜǆǁä þäïî)м (åƑǊƪ ìĀƴƨĀ)м ( ĀýƑƟǂǁä þƑƨƷ)м ( ĀðĀǆĀ ǏǂƳ)м ( ĀìǄƟǓä îǐǄƨ)м( ñǐǆƟǁä îǄƑƙĀ)м( 

)1 ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜýǒƮƓơǆǃå éāơƕ çïåíã .(ǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå.Ɨ  
 :ǑǈāïƙǂǃǗå íǒïƕǃå .ïƓƞǈǃå ÿåðï .í :ƗǄƪåïǆǄǃ*)razanhamoda2009@gmail.com(. 

 :þǚƙƪǙå ƣǒïƓƙ26/08/2015    :ýāƕǀǃå ƣǒïƓƙ18/09/2015 

:òƢǂǄǁä 
 ǑƼ Ɨƪåïíǃå èîƽǈ āƕåïƤ ǑƼ çïîǄǃ ïƓǒá íơåā ƗõơǆƶƕƓƙǃåƗ  ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǄǃǑƼ ûƬǆíƗǒïāƪ/ Ǒǆƪāǆ ýǚƤ Ü

2011 ā2012 ā Ü õƓƕƙïǙå ǑǄǆƓƶǆ Ɨƪåïí úíǌƕ Ü ïƓƪǆǃåèƓƽƮǃå ôƶƕǃ ßåïƽƮǃå çïîǃå ǑƼ ƗǄƺǃå èƓǈāǂǆā ƗĊǒǄǂƬǃå:  ííƵ
ñāǈïƶǃå ïõƿā ýāõā ÜñāǈïƶǃƓƕ úāƽƮǃå  ÿðāā ÜúƮǃå ǑƼ æāƕơǃå ííƵā Ü(þƪ)100 Ɨƕơ Ɨǒƕơǃå ƗǄƺǃåā Ü(ø) ăíïƽǃå èƓƕǈǄǃ 

(ø)ǈǃå ÷Ɠƽƙïåā Üñāǈïƶǃåā èƓƕ èǚƑƓƵ Ɨƪåïíǃå ǉîǋ ǑƼ èǆíƤƙƪå .(þƪ) ßåïƽƮǃå çïîǃå çïǒƬƵ ÿǆ )SH(Ü Ɨǈƪơǆǃå  ïƓõã ÿǆư
ǒïāƪ ǑƼ Ǒǈõāǃå ƝǆƓǈïƕǃåƗÜ ÜƗǒƑåāƬƶǃå ƗǄǆƓǂǃå èƓƵƓõǀǃå þǒǆƮƙƕ Ɨƕïƞƙ ǑƼ èåïïǂǆ Ɨƛǚƛƕ.  íāƞā ÜõƓƕƙïǙå Ɨƪåïí ƝƑƓƙǈ èïǌöá

 õƓƕƙïå ƗƿǚƵãƗƽƮ ÿǒƕ ÜƗǒāǈƶǆǃå ǑǃƓƵ ÜǑƕƓƞǒ èƓƕǈǃå ÷Ɠƽƙïå ÿǆ ýǂā Üăíïƽǃå èƓƕǈǄǃ Ɨǒƕơǃå ƗǄƺǃå (r=0.879**) ýāõā  ÷Ɠƽƙïåā
 ñāǈïƶǃå ïõƿā)0.587**Ü0.818**Ür=0.873** ÜǑǃåāƙǃå ǏǄƵ ( úƮǃƓƕ æāƕơǃå ííƵā(r=0.863** ) Ü ÿðāā100  Ɨƕơ
(r=0.700** ) ÜñāǈïƶǃƓƕ úāƽƮǃå ííƵā(r=0.798** )èƓƽƮǃå ǉîǌǃ æƓƤƙǈǙå ƗǒǈƓǂǆã Ǒǈƶǒ Ɠǆǆ .  ÿǆ çïîǃå ƗǄƹ ÿǒƪơƙ ǑƼ

æāƕơǃå ííƵā Üñāǈïƶǃå ïõƿ ƗƽƮ ÿǆ ýǂ ÿá öơāǃ ïƓƪǆǃå ýǒǄơƙ Ɨƪåïí ýǚƤ ÿǆā .æāƕơǃå  Ǒǋ ñāǈïƶǃå ÷Ɠƽƙïåā ÜúƮǃå ǑƼ
çíƓǒð ǑƼ ĄƗǆǋƓƪǆ èƓƽƮǃå ïƛǂá ÿǆ Ɨǒƕơǃå ƗǄƺǃå ) ƓǌƙǆǋƓƪǆ èƺǄƕ éǒơ ăíïƽǃå èƓƕǈǄǃ%92.2 ƓǋíƓǆƙƵå ÿǂǆǒ ǑǃƓƙǃƓƕā Ü(

ÜƗǒƕƓƤƙǈå ïǒǒƓƶǆǂ ƗǄƺǃå ÿǒƪơƙ ǑƼ çïǒƕǂ Ɨǒǆǋá èåî .ßåïƽƮǃå çïîǃå ýāƮơǆǃ Ɨǒƕơǃå 

:ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä  èƓǈāǂǆ ÜïƓƪǆǃå ýǆƓƶǆ ÜõƓƕƙïǙå ýǆƓƶǆå ÜƗǒƕơǃå ƗǄƺǃ.ßåïƽƮǃå çïîǃå 

:ƕǄìƾǄǁä 
      ßåïƽƮǃå çïîǃå ýāƮơǆ ýƺƬǒ)Zea mays L. Ơǆǀǃå íƶƕƕāƕơǃå ýǒƮƓơǆ ÿǒƕ ƗǒǆǋǕå éǒơ ÿǆ éǃƓƛǃå ðǂïǆǃå ÜƓǒïāƪ ǑƼ (

 Ɨƕåïƿ ïõǀǃå ǑƼ ƗƵāïðǆǃå ƗơƓƪǆǃå èïíĈƿā ÜïǒƶƬǃåā30 Ǒǃåāơƕ ƓǌƙǒƞƓƙǈã èƺǄƕ ïƓƙǂǋ úǃá109 ƗǄƺǃå èǄƮā ÜÿƓǈõáæāƕơǃå ÿǆ 
 Ǐǃã3500  ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā)ïƓƙǂǋ/Ƹǂ2013íƶƙā  .( Ɨǒƕơǃå ƗǄƺǃå ýùǒƮƓơǆǃå þāùùǄƵ ïùöǈ Ɨùǌƞā ÿùǆ þùǋǕå Ǒǋ 
)Zdunicet al., 2008Ɨǒǆǂ ƗƽƮ ƓǋïƓƕƙƵƓƕ Ü(  çíǀƶǆComplex quantitative trait Ɠǌƛǒïāƙ ǑƼ þǂơƙǒ  ÿǆ ïǒƕǂ ííƵ

 ƗƪǒƑïǃå èƓƛïāǆǃåMajor genes  ƗǒāǈƓƛǃåāMinor genes  Üÿƪơ)1991(Ü  íǈƵ ƓǆǒƪǙ ÜïƬƓƕǆ ýǂƬƕ Ɠǌǈǒƪơƙ ÿǂǆǒ Ǚā
ǆƓƶƙǃå çïîǃå ýƛǆ ƠǒǀǄƙǃå ǑõǄƤ ýāƮơǆ ƴǆ ý .ßåïƽƮǃå ƗǄƺǃå èƓǈāǂǆ Ɨƪåïí çïāïư ǏǄƵ ßƓǆǄƶǃå íǂá üǃîǃYield 

ComponentsÜ íǒíơƙ ýǚƤ ÿǆ ÜƓǌƛǒïāƙ Ɨǒǃà  ăîǃå Ǒƛåïāǃå ýƶƽǃå Ɨƶǒƕõā Ɨǀǒïõǃå ïƓǒƙƤåā ÜƗǒƕơǃå ƗǄƺǃå ǑƼ çíƓǒð ûǀơǒ ÿá ÿǂǆǒ
) æƓùƤƙǈǚǃ ƗùƕƪƓǈǆǃåā çïùƬƓƕǆǃå ïùǒƹMohammadietal., 2002 åîǋ ÿǒƪơƙā Ɨǒƕïƙ Ɲǆåïƕǃ þǒǄƪǃå õǒõƤƙǃå ƗǒǈƓǂǆã Ɠǈǃ Ơǒƙǒ Ɠǆǆ (

 ýāƮơǆǃå)Melchingeret al., 1986(. 
 õǒƪƕǃå õƓƕƙïǙå þåíƤƙƪå ÿãSimple correlation  ÿǕ Ąåïöǈ .æƓƤƙǈǙå ǏǄƵ íƵƓƪƙ Ǒƙǃå ƗǒǃƓƛǆǃå Ɨǀǒïõǃå íƶǒ Ǚ ÜèƓƽƮǃå ÿǒƕ
íƿ èƓƽƮǃå ÿǒƕ ǑǃƓƶǃå õƓƕƙïǙå ) ĂïƤá èƓƽƮ ǑƼ ǑƕǄƪ ïǒƛƋƙ Ǌǃ ÿāǂǒDewey and lu, 1959) ëïƙƿå üǃîǃ .(1921(Wright 
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 ïāïǆǃå ýǆƓƶǆ ïǒíǀƙPath Coefficient   ÿǆ Ɠǈǈǂǆƙ Ɨǆíǀƙǆ çāõƤǂ þíƤƙƪĈƙ ÿá ÿǂǆǒ Ǒƙǃå èƓƽƮǃå ÿǆ ǏǈíǕå íơǃå íǒíơƙ
) ƗǄƺǃå ƗƽƮǃ ǑƕƓƤƙǈå ïƓǒƶǆǂNajeebet al., 2009 ( ïǒƛƋƙǃå Ăíǆ ÿǒƕƙ Ɠǆǂ ƗǄƺǃå ǑƼ èƓƽƮǃå üǄƙǃ ïƬƓƕǆǃå ïǒƹā ÜïƬƓƕǆǃå

 Ǐǃã ƗƼƓưǗƓƕ) ƗǄƺǃå ǑƼ Ɨƪāïíǆǃå èƓƽƮǃå ÿǆ ƗƽƮ ýǂ ƗǆǋƓƪǆ ƗƕƪǈDe Carvalhoet al., 2001 .( 
) ýƮāƙMahmoodet al, 2004 Ɨǒƕơǃå ƗǄƺǃå ƗƽƮ ÿǒƕ ÜƗǒāǈƶǆǃå ƗǒǃƓƵā ÜƗƕƞāǆ õƓƕƙïå þǒƿ Ǐǃã (ǃ ƗƽƮ ÿǆ ýǂā ÜßåïƽƮǃå çïîǄ

 ñāǈïƶǃå ýāõ (r=0.86**) úƮǃå ǑƼ æāƕơǃå ííƵā(r=0.81**) Üñāǈïƶǃå ýāõ ƗƽƮ ÿá ïāïǆǃå ýǆƓƶǆ Ɨƪåïí Ăíǃ ÿǒƕƙā Ü
 Ɨǒïǂƪǃå çïîǃå ýāƮơǆ ǏǄƵ Ɨƪåïí ǑƼā .æāƕơǃå ÿǆ ƗǄƺǃå ǑƼ ĄƗǆǋƓƪǆ èƓƽƮǃå ïƛǂá ÿǆ úƮǃå ǑƼ æāƕơǃå ííƵāSweet 

corn  ǈāǂǆā ƗǄƺǃå ÿǒƕ Ɨǒāǈƶǆǃå ƗǒǃƓƵ Ɨƕƞāǆ õƓƕƙïå èƓƿǚƵ èíƞā Ǐƙơ ƗƵåïðǃå ÿǆ þƓǒǕå ííƵā èƓƕǈǃå ÷Ɠƽƙïå ÿǆ ýǂā ƓǌƙƓ
) úùùƮǃå ǑùƼ æāùƕơǃå ííùùƵā ñāǈïƶǃå ýāõā éǈâǆǃå ïƓǋðǗåSaleh et al., 2002) ƝƑƓƙǈ èïƓƬá Ɠǆǈǒƕ .(Alvi et al., 2003 (

 ÿðāā ñāǈïƶǃå ÷Ɠƽƙïåā èƓƕǈǃå ÷Ɠƽƙïå ÿǆ ýǂā ÜƗǄƺǃå ƗƽƮ ÿǒƕ Ɨǒāǈƶǆā Ɨƕƞāǆ õƓƕƙïå þǒƿ Ǐǃã100  úƮǃå ǑƼ æāƕơǃå ííƵā Ɨƕơ
 ĄƗǆǋƓƪǆ ïƛǂǕå Ǒǋ úƮǃå ǑƼ æāƕơǃå ííƵ ƗƽƮ ÿá ÿǒƕƙā Üñāǈïƶǃå ýāõ ƗƽƮā ñāǈïƶǃå ïõƿā ñāǈïƶǃå ǑƼ úāƽƮǃå ííƵā

 ÿðā Ɠǋǚƙ ƗǄƺǃå ǑƼ100  ÿǆ ýǂ þåíƤƙƪå ƗǒǈƓǂǆã Ɠǈǃ Ơǒƙǒ Ɠǆǆ Üñāǈïƶǃå ǑƼ úāƽƮǃå ííƵ ƗƽƮ ĄåïǒƤáā Üñāǈïƶǃå ýāõ þƛ ÜƗƕơ
ǈïƶǃå ýāõ ƗƽƮ ÿðāā ñā100 ÜßåïƽƮǃå çïîǃå ÿǆ ƗǄƺǃå ƗǒǃƓƵ ÿƞǋ Ǐǃã ýāƮāǄǃ ƗǒƕƓƤƙǈå ïǒǒƓƶǆǂ úƮǃå ǑƼ æāƕơǃå ííƵā Ɨƕơ 

 ïõƿā èƓƕǈǃå ÷Ɠƽƙïå ƗƽƮ ÿǆ ýǂ ƓǌƙǄƙā Üæāƕơǃå ÿǆ èƓƕǈǃå ƗǄƹ ǑƼ ïƬƓƕǆ ýǂƬƕ úƮǃå ǑƼ æāƕơǃå ííƵ ƗƽƮ èǆǋƓƪā
) ñāǈïƶǃå ýāõ ƗƽƮā ñāǈïƶǃå ÷Ɠƽƙïåā ñāǈïƶǃåRafique et al., 2004.(  ýǂƕ Ɨǒāǈƶǆā Ɨƕƞāǆ þǒǀƕ ƗǄƺǃå ƗƽƮ èõƕƙïå Ɠǆǈǒƕ

 ñāǈïƶǃå ÿðā  ƗƽƮ ÿǆ(r=0.91)  ñāǈïƶǃƓƕ æāƕơǃå ÿðāā(r=0.90)  èƓƕǈǃå ÷Ɠƽƙïåā(r=0.72)  ǑƼ æāƕơǃå ííƵā
úƮǃå(r=0.71)   ñāǈïƶǃå ïõƿā(r=0.96)  ñāǈïƶǃå ýāõā(r=0.65)  ÿðāā100  Ɨƕơ(r=0.34) ǉîǋ èõƕƙïå ÿǒơ ǑƼ Ü

éǈâǆǃå ïƓǋðǗå Ǐƙơ ƗƵåïðǃå ÿǆ þƓǒǕå ííƵ ƗƽƮ ÿǆ ýǂƕ Ɨǒāǈƶǆā ÜƗƕǃƓƪ þǒǀƕ ƗƽƮǃå (r=- 0.47)  Ǐƙơ ƗƵåïðǃå ÿǆ þƓǒǕå ííƵā
 Ɲưǈǃå(r=- 0.33) )Sujiprihati et al., 2003 íƞā Ɠǆǂ .(Al Ahmad, (2004)  ÜƗƕƞāǆ þǒǀƕ èõƕƙïå ÜƗǄƺǃå ƗƽƮ ÿá

ƶǃå ýāõā ñāǈïƶǃå ïõƿ ƗƽƮ ÿǆ ýǂƕ Ɨǒāǈƶǆā ÿðāā ñāǈïƶǃå ÷Ɠƽƙïåā úƮǃå ǑƼ æāƕơǃå ííƵā ñāǈï100  úāƽƮǃå ííƵā Ɨƕơ
ïāǌö Ǐƙơ ƗƵåïðǃå ÿǆ þƓǒǕå ííƵ ƗƽƮā èƓƕǈǃå ÷Ɠƽƙïåā ñāǈïƶǃå ǑƼ ïāïǆǃå ýǆƓƶǆ Ɨƪåïí èïƓƬáā ÜƗƛǈâǆǃå èåïāǈǃå  ƗƽƮ ÿá
á ÿǆ úƮǃå ǑƼ æāƕơǃå ííƵ ƗƽƮā ñāǈïƶǃå ýāõ Üñāǈïƶǃå ïõƿïƛǂ ƺǃå ǑƼ ĄƗǆǋƓƪǆ èƓƽƮǃå.Ɨǒƕơǃå ƗǄ 

:Ǎǁâ ƕƨäîìǁä Ǉíǉ ùìǊƗ 1-  ƗǄƺǃå èƓǈāǂǆ ÿǒƕ ƗǒõƓƕƙïǙå èƓƿǚƶǃå ƗƪåïíÜƗǒƕơǃå Ɨƪāïíǆǃå ƗǒǄǂƬǃå èƓƽƮǃåā.ßåïƽƮǃå çïîǃå ǑƼ 
2- Ɨƪāïíǆǃå èƓƽƮǄǃ ïƓƪǆǃå ýǆƓƶǆ ýǒǄơƙ .Ɨǒƕơǃå ƗǄƺǃå ǑƼ ĄƗǆǋƓƪǆ èƓƽƮǃå ïƛǂá íǒíơƙǃ 

 ìäĀǄ èƟƓǁä îôĀƏäƾǈ: 
  Ǒǆƪāǆ ýǚƤ ÜƗǒƽǒƛǂƙǃå çāïƶǃå ǑƼ Ɨƪåïíǃå ǉîǋ èîƽǈ 2011 ā2012 ÿǆ ƗǄƑƓƵ ÿǒƛǚƛā ÿǒƙǈƛå Ɨǒƛåïāǃå çíƓǆǃå èǈǆưƙā Ü

Ǖå èǚƤíǆǃå ÿǆ ßåïƽƮǃå çïîǃå ăāƤá æƓƤƙǈå èåïāí çíƵ þåíƤƙƪå ïƕƵ Ɠǌǈǒƪơƙ þƙ íƿā ÜƗǒƞƓƙǈǙå ƓǌƙƓƽƮ çíāƞƕ ƗƼāïƶǆǃå Ɨǒƕïā
 .ýǆƓǂèƵïð Ɨƕïƞƙǃå þǒǆƮƙƕ ǀǃåÜƗǒƑåāƬƶǃå ƗǄǆƓǂǃå èƓƵƓõ ) ƗơƓƪǆƕ Ɨǒƕǒïƞƙ ƴõƿ ǑƼ .èåïïǂǆ Ɨƛǚƛƕ4.2 þ2 ƴƿåāƕ Ü(2   õƤ

 ƗƼƓƪǆ üïƙ  ƴǆ ÜƗǄƑƓƵ ýǂǃ25  ƗǒƵåïðǃå ƗǆíƤǃå èƓǆǒǄƶƙ èîƽǈā ÜïƤǓåā èƓƕǈǃå ÿǒƕ þƪ ëǚƮǗåā ƗƵåïðǃå çïåðā èƓǆǒǄƶƙ ûƼā
 ÜßåïƽƮǃå çïîǃå ýāƮơǆ ƗƵåïðǃ ǑƵåïðǃåơǆ) çïîǃå éāơƕ þƪƿ ǑƼ Ɨõ1  ƗǆƓƶǃå ƗƑǒǌǃå ǑƼ ýǒƮƓơǆǃå éāơƕ çïåíǗ ƗƶƕƓƙǃå (ïƓĊǒá

ûƬǆí ÜƗĊǒƵåïðǃå ƗĊǒǆǄƶǃå éāơƕǄǃ/ íƶƕ ǏǄƵ .Ɨǒïāƪ17  ÷ƓƽƙïƓƕ ÜûƬǆí Ɨǈǒíǆ ǑƿïƬ þǂ620  Ǒƙǃåā Üïơƕǃå Ơõƪ ÿƵ þ Ɨƕïƙƕ ðǒǆƙƙ
þåāǀǃå ƗƽǒƽƤ Ɨǒǈǒõ) ýāíƞǃå ƠĊưāǒ éǒơ Ü1ÜƗƕïƙǄǃ ƗĊǒǂǒǈƓǂǒǆǃåā ƗĊǒƑƓǒǆǒǂǃå óƑƓƮƤǃå ( ) ýāíƞǃå ƠĊưāǒ Ɠǆǂ2 èƓǒõƶǆǃå (

.þǒǒǀƙǃå þƪāǆ ýǚƤ ƗƵåïðǃå ƴƿāǆǃ ƗĊǒƤƓǈǆǃå 
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üĀìƜǁä 1. üǐǂƟƗǁä ǏƏƑǐǄǐǀǁä ǏǀǐǆƑǀǐǄǁäĀ .ƕƓîƗǂǁ 
 

сϚϝугуЫЮϜ ЭуЯϳϧЮϜ %сЫужϝЫугЮϜ ЭуЯϳϧЮϜ 

EC 

dS.m
-1 

PH 

 

 

( 
 

 ϢϸϝгЮϜ

%ϣтнЏЛЮϜ 

 ϤϝжнϠϽЪ

%ануЃЮϝЫЮϜ 

N 

%сЯЫЮϜ 

K ϰϝϧгЮϜ 

mg.kg
-1 

P ϰϝϧгЮϜ 

mg.kg
-1 

Эвϼ ϥЯЂ еуВ 

2.04 8.09 1.22 66.5 0.102 165.5 145.9 28 24 48 

 

 üĀìƜǁä2 çǘƢìǄǁä ýǐǐƾƗ ýƨĀǄ üǘƢ ƕǐƢƑǆǄǁä çƑǐôƴǄǁä .2012. 

) ýāíƞǃå ÿǆ ÿǒƕƙǒ2ÿǒƕƓǆ çïƙƽǃå ýǒǄǀƙ Ǐǃå çïƓƬǗå ƴǆ ÜßåïƽƮǃå çïîǃå ýāƮơǆ ƗƵåïðǃ Ɨǒāƞǃå úāïöǃå ƗǆƑǚǆ (  èƓǒïǃå ýǚƤ
æà ïǌƬñõƪƹá/  ƝǆƓǈïƕǃå æƪơ ƠǒǀǄƙǃå ǏǄƵ öƓƽơǄǃ Ɨǈƪơǆǃå èǚƑƓƶǄǃ éǈâǆǃåā ïǂîǆǃå ïƓǋðǗå ÿǆ ýǂ ƴǆ ÿǆåðƙ ăîǃå

.üǃîǃ óƮƤǆǃå 
èƓƕǈǃå ÷Ɠƽƙïå :Ɨƪāïíǆǃå èƓƽƮǄǃ ÜƗĊǒƕǒïƞƙ Ɨƶõƿ ýǂ ÿǆ ƗõƓơǆ èƓƙƓƕǈ ƗƪǆƤ ǏǄƵ ÜƗǒǄǀơǃå èåßåïǀǃå èîƤá  ÷Ɠƽƙïåā Ü(þƪ)

 Ü(Ɨƕơ) úƮǃƓƕ æāƕơǃå ííƵā Ü(þƪ) ñāǈïƶǃå ýāõā Ü(þƪ) ñāǈïƶǃå ïõƿā Ü(úƮ) ñāǈïƶǃƓƕ úāƽƮǃå ííƵā Ü(þƪ) ñāǈïƶǃå
 ÿðāā100 Ü(ø) Ɨƕơ Ɨǒƕơǃå ƗǄƺǃåā .(ø) ăíïƽǃå èƓƕǈǄǃ 
     ƝǆƓǈïƕ þåíƤƙƪƓƕ èƓǈƓǒƕǃå æǒāƕƙ þƙExcelÜ  þƛæƪơ õƓƕƙïǙå ýǆƓƶǆ  Ɨƪāïíǆǃå èƓƽƮǃå ÿǒƕ ƝǆƓǈïƕ þåíƤƙƪƓƕ ƓùǌǄǆƞǆƕ

SPSS v.12 Ü) ƗǃíƓƶǆ ûƼāSnedecor and Cochran, 1981:( 

► Ɑ▬░▬▒ȾⱭ▬░ Ɑ▬▒ 

►▬▐ :.õƓƕƙïǙå ýǆƓƶǆ 

Ɑ▬░▬▒ƗƽƮǃå ÿǒƕ üïƙƬǆǃå ÿǒƓƕƙǃå :i  ƗƽƮǃåāj. 
Ɑ▬░ ╪▪▀ Ɑ▬▒ ƗƽƮǃå ÿǆ őýǂǃ ÿǒƓƕƙǃå :i  ƗƽƮǃåāj. 

 ăïƞáāïƓƪǆǃå ýǆƓƶǆ ýǒǄơƙ  üǃîā ýāƮơǆǃå ƗǒƞƓƙǈã ǑƼ ƓǌƙǆǋƓƪǆ Ɨƕƪǈ ïǒíǀƙ ýǚƤ ÿǆ ƗƽƮ Ċýǂǃ Ɨǒƕƪǈǃå ƗǒǆǋǕå ǏǄƵ úāƿāǄǃ
 ƗǃíƓƶǆ ûƼā)Dewey and Lu, 1959(: 

ϽлЇЮϜ 
 ϣϮϼϸ БЂнϧв

а) ϢϼϜϽϳЮϜ(Ǔ 

ϣуϡЃзЮϜ ϣϠнВϽЮϜ 

(%) оϽПЋЮϜ 

 ϣуϡЃзЮϜ ϣϠнВϽЮϜ

(%) ϣГЂнϧгЮϜ 

ϰϝтϽЮϜ ϣКϽЂ 

а)/ (ϝϪ 

дϜϽтϿϲнужнт/ 24.8 27.6 51.6 1.1 

ϾнгϦнуЮнт/ 27.9 20.5 48.5 0.9 

ϞϐЁГЃОϒ/ 27.1 22.2 54.1 1.0 

ЬнЯтϒϽϡгϧϡЂ/ 24.3 26.5 56.9 0.8 

Ьмϒ етϽЇϦϽϠнϧЪϒ/ 18.3 31.7 62.7 0.6 
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╟◐ ╟◐ ╟◐ ╟◐► ╟◐ ╟◐► ╟◐ ╟◐► ╟◐  
P : ăîǃå ïāïǆǃå ýǆƓƶǆ.ïƬƓƕǆǃå ïǒƛƋƙǃå ñǒǀǒ 
y :.ƗĊǒĊƕơǃå ƗĊǄƺǃå 
r :ýǆƓƶǆ .õƓƕƙïǙå 

Ɨǒƕƪǈǃå ƗǒǆǋǕå íǒíơƙ Ċþƙ Ɠǆǂ Relative Importance :ƗǃíƓƶǆǃå ûƼā 

╡╘ ȿ╒╓░ȿȾ ȿ╒╓░ȿ
░

 

╒╓░ƗƽƮǄǃ íǒíơƙǃå ýǆƓƶǆ : i. 
╡╘.ƗĊǒƞƓƙǈǗå ǑƼ ƗƽƮǃå ƗǆǋƓƪǆǃ ƗĊǒƕƪǈǃå ƗĊǒǆǋǕå : 

 æƪơ çïƬƓƕǆǃå ïǒƹā çïƬƓƕǆǃå èåïǒƛƋƙǃå èƽǈƮLenka Mishra, (1973)  Ǔå āơǈǃå ǏǄƵ:Ǒƙ 
æîƪƑƓǄǁä îǐƷĀ æîƪƑƓǄǁä çäîǐƙƉƗǁä îǐƙƉƗǁä āĀƗƨǄ 

0- 0.09 ýǆǌǆ 
0.10- 0.19 ôƽƤǈǆ 
0.20- 0.29 ýíƙƶǆ 

0.30- 1 ƴƽƙïǆ 
 ÿǆ ïƕǂá1  Ąåíƞ ƴƽƙïǆ 

 
ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
 üǄƑƴǄ ƕƨäîì :ăǗĀà:ôƑƓƗîǗä 

   ÜƗǒǆǂ çïāƮƕ ÿǒƙïǋƓö āá ÿǒƙƽƮ ÿǒƕ þðǚƙǃå Ăíǆ Ǒǈƶǒ ƗǒƑƓƮơǗå èåïƬâǆǃå íơƋǂ õƓƕƙïǙå ýāǃíǆ ÿã  éāíơ ăíâǒ ǑǃƓƙǃƓƕā
ÜĂïƤǕå ƗƽƮǃå ǑƼ ïǒƺƙ Ǐǃã ÜÿǒƙƽƮǃå Ăíơã ǑƼ ïǒƺƙ .ĄƓǈƓƮǀǈ āá ĄçíƓǒð 

- :(÷) Ăìîƻǁä çƑƓǆǂǁ ƕǐƓƟǁä ƕǂƸǁä 
ïǌöƙ Ɨǒƕơǃå ƗǄƺǃå ƗƽƮā ÜƗƪāïíǆǃå èƓƽƮǃå ÿǒƕ õƓƕƙïǙå ƝƑƓƙǈ ǃýāíƞǃå) ăíïƽǃå èƓƕǈǄ 3 Ǐǃã (íāƞā  Üăāǈƶǆā Üæƞāǆ õƓƕƙïå

èƓƕǈǃå ÷Ɠƽƙïå ƗƽƮ ÿǆ ýǂā Üăíïƽǃå èƓƕǈǄǃ Ɨǒƕơǃå ƗǄƺǃå ƗƽƮ ÿǒƕ )r=0.879**( ñāǈïƶǃå ÷Ɠƽƙïåā )r=0.818**(Ü  ûƽƙå åîǋā
) ƴǆSaryet al., 1990 ; Jalal et al., 2006) ñāǈïƶǃƓƕ úāƽƮǃå ííƵ ƗƽƮā Ü(r=0.798** ñāǈïƶǃå ïõƿā (
)r=0.873**) ñāǈïƶǃå ýāõā (r=0.587**) úùƮǃƓƕ æāƕơǃå ííƵā (r=0.863** ÿðāā (100 ) Ɨùƕơr=0.70** ûùùùƽƙǒ Ü(

ƝùùùƑƓƙǈ ƴùǆ üǃî )Sadeket al., 2006; Soengaset al., 2006; Aydin et al., 2007;AbouDeif, 2007;  Abd El 
Maulaand sabiel; 2007( .èƓƽƮǃå ǉîǌǃ æƓƤƙǈǙƓƕ Ɨǒƕơǃå ƗǄƺǃå ƗƽƮ ÿǒƪơƙ ƗǒǈƓǂǆã Ǐǃã ïǒƬǒ åîǋā . 

- :(ýƨ) çƑƓǆǁä öƑƻƗîä 
ïǒƬƙ Ɨƞǒƙǈ  Ɨƪåïí) ýāíƞǃå ǑƼ õƓƕƙïǙå3 (ǃ ƗƕƪǈǃƓƕ ýǂā ÜƗƽƮǃå ǉîǋ ÿǒƕ ÜƗǒāǈƶǆā ÜƗƕƞāǆ õƓƕƙïå þǒƿ Ǐǃã èƓƕǈǃå ÷Ɠƽƙïå ƗƽƮ

 ÷Ɠƽƙïå ƗƽƮ ÿǆ) ñāǈïƶǃår=0.909**( ) ñāǈïƶǃƓƕ úāƽƮǃå ííƵār=0.788**) ñāǈïƶǃå ïõƿā (r=0.841** ýāõā (
) ñāǈïƶǃår=0.530**) úƮǃƓƕ æāƕơǃå ííƵā (r=0.863** ÿðāā (100 ) Ɨƕơr=0.653**(Ü  ÿǆ íǒíƶǃå ƴǆ ûƼåāƙǒ åîǋā

)  çïîǃå ǑƼ èƓƪåïíǃåSiriani et al., 2003;  El Tahir  et al., 2003;  Saleem et al.,2007;  Andrade et al., 
2008.( 
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- :(ýƨ) ðĀǆîƴǁä öƑƻƗîä 
    ÿǒƕ õƓƕƙïǙå ÿǒƕǒ ÜƗǒāǈƶǆā ÜƗƕƞāǆ õƓƕƙïå þǒƿ Ǐǃã ÜƗƪāïíǆǃå èƓƽƮǃåā ñāǈïƶǃå ÷Ɠƽƙïå  ñāǈïƶǃƓƕ úāƽƮǃå ííƵ ƴǆ
)r=0.643**( ) ñāǈïƶǃå ïõƿār=0.787**) ñāǈïƶǃå ýāõā (r=0.586** æāƕơǃå ííƵā () úƮǃƓƕr=0.712** ÿðāā (

100 ) Ɨƕơ**r=0.505**( Ü Ǌǒǃã ïƓƬá Ɠǆ ƴǆ þƞƪǈǒ åîǋā ăíïƽǃå èƓƕǈǄǃ Ɨǒƕơǃå ƗǄƺǃå çíƓǒð ǑƼ èƓƽƮǃå üǄƙ Ɨǒǆǋá ÿǒƕǒ Ɠǆǆ
) ÿǒƛơƓƕǃåRafiqueet al., 2004; Okporie and Oselebe, 2007 Ü( ßåïƽƮǃå çïîǃå èƓƙƓƕǈ ÿƋƕ ƝƑƓƙǈǃå ïĊƪƽƙ üǄǆƙ Ǒƙǃå

 ā èƓƕǈ ÷Ɠƽƙïåýǆơƙ ïǒƕǂ ñāǈïƵ  çïƙƽǃ ǑƑāưǃå ýǒƛǆƙǃå ƗǒǄǆƶƕ þƓǒǀǃå ǏǄƵ çïíƓƿ çïǒƕǂ Ɨǒƿïā ƗơƓƪǆƕ ðǒǆƙǒ Ąåïǒƕǂ ĄƓǒïưƤ ĄƓƵāǆƞǆ
 ǑǃƓƙǃƓƕā ƗǄƺǃå èƓǈāǂǆ èƓƽƮ ǑƼ Ɠǌǆǂåïƙ Ǐǃã ïƓƮǒǃ ǑƑāưǃå ýǒƛǆƙǃå Ɲƙåāǈ ÿǆ ïƕǂá Ɨǒǆǂ ïǒƼāƙ Ơǒƙǒ Ɠǆǆ ǏǄƵá çßƓƽǂƕā ýāõá

.ƗơƓƪǆǃå çíơā ǑƼ ƗǒƞƓƙǈǗå íåíðƙ 
-  ùĀƻƬǁä ììƳðĀǆîƴǁƑƓ: 
ïǒƬƙ ñāǈïƶǃƓƕ úāƽƮǃå ííƵ ƗƽƮā ÜƗƪāïíǆǃå èƓƽƮǃå ÿǒƕ õƓƕƙïǙå ƝƑƓƙǈ ýāíƞǃå) 3 ÿǒƕ ÜƗǒāǈƶǆā ÜƗƕƞāǆ õƓƕƙïå þǒƿ Ǐǃã (

) ñāǈïƶǃå ïõƿ ÿǆ ýǂā ÜñāǈïƶǃƓƕ úāƽƮǃå ííƵ ƗƽƮr=0.685**) úƮǃƓƕ æāƕơǃå ííƵā (r=0.821**ÿðāā ( 100  Ɨƕơ
)r=0.647** ƴǆ ûƼåāƙǒ åîǋā (çíƵ Ǌǒǃã ýƮāƙ ) ÿǒùƛơƓƕAminet al., 2003; EL-  Beially, 2003; Mohammadi et 

al., 2003.( 
-  ðĀǆîƴǁä îôƽ(ýƨ): 
ÿǒƕƙ  ýǂā Üñāǈïƶǃå ïõƿ ƗƽƮ ÿǒƕ Ɨǒāǈƶǆā Ɨƕƞāǆ õƓƕƙïå þǒƿ Ǐǃã ñāǈïƶǃå ïõƿ ƗƽƮā ÜƗƪāïíǆǃå èƓƽƮǃå ÿǒƕ õƓƕƙïǙå ƝƑƓƙǈ

) ñāǈïƶǃå ýāõ ÿǆr=0.626**úƮǃƓƕ æāƕơǃå ííƵā ( )r=0.639** ÿðāā (100 ) Ɨƕơ.748**0r=( )Parvaezet al., 
2006() Ü ýāíƞǃå3.( 
- :(ýƨ) ðĀǆîƴǁä üĀô 
ïǌöƙ ýāíƞǃå) ÜƗƪāïíǆǃå èƓƽƮǃå ÿǒƕ õƓƕƙïǙå ƝƑƓƙǈ 3 æāƕơǃå ííƵā Üñāǈïƶǃå ýāõ ƗƽƮ ÿǒƕ ÜƗǒāǈƶǆā Ɨƕƞāǆ õƓƕƙïå þǒƿ Ǐǃã (

) úƮǃƓƕr=0.490**( Ü)Yasien, 2000; EL-  Beially, 2003; Mohammadiet al., 2003; Sadeket al., 
2006.( 
- :ùƬǁä Ǐƺ åĀƓƟǁä ììƳ 
ïǒƬƙ ýāíƞǃå) ÜƗƪāïíǆǃå èƓƽƮǃå ÿǒƕ õƓƕƙïǙå ƝƑƓƙǈ 3 ƗƽƮā ÜúƮǃƓƕ æāƕơǃå ííƵ ƗƽƮ ÿǒƕ ÜƗǒāǈƶǆā Ɨƕƞāǆ õƓƕƙïå þǒƿ Ǐǃã (
 ÿðā100 Ɨƕơ )r=0.490*( )Sary et al., 1990 and  Jalal et al., 2006 .( 
     ÿá Ɲƙǈƙƪǈ Üûƕƪ Ɠǆǆ èƓõƓƕƙïǙå ǉîǋ ýƛǆíĊāðƙ  èƓƕǈǃå ǑƕïǆƗĊǒǈƓǂǆƎƕ  āá ƗƽƮǃ æƓƤƙǈǙå ýǚƤ ÿǆ ÜƗǒǃƓƶǃå ƗǄƺǄǃ æƓƤƙǈǙå

Ɨǒƕơǃå ƗǄƺǃå ǏǄƵ ĄƓƕƓƞǒã Ɠǌǈǒƪơƙ ñǂƶǈǒ éǒơ ÜƓǌǃ Ɨǈāǂǆǃå èƓƽƮǃå ÿǆ ïƛǂá ÜƗǒāǈƶǆǃå ǑǃƓƵ ƓǌõƓƕƙïǙ üǃîā ǃå üǄƙ ƴǆ.ƗƽƮ 
) üĀìƜǁä3 (.ƕƨĀîìǄǁä çƑƻƬǁä þǐƓ ôƑƓƗîǗä üǄƑƴǄ 

ϤϝУЋЮϜ 
ϤϝϡзЮϜ ИϝУϦϼϜ 

(бЂ) 

 ИϝУϦϼϜ

ЀнжϽЛЮϜ 

(бЂ) 

 ϸϹК

РнУЋЮϜ 

 ϽГЦ

ЀнжϽЛЮϜ 

(бЂ) 

ЀнжϽЛЮϜ ЬнВ 

(бЂ) 

 ϞнϡϳЮϜ ϸϹК

сТ СЋЮϜ 

дϾм100 ϣϡϲ 

(М) 

ЀнжϽЛЮϜ ИϝУϦϼϜ 

(бЂ) 
0.909**       

РнУЋЮϜ ϸϹК 0.788** 
0.643

** 
     

 ϽГЦЀнжϽЛЮϜ (бЂ) 0.841** 
0.787

** 

0.685

** 
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ЀнжϽЛЮϜ ЬнВ 

(бЂ) 
0.530** 

0.586

** 
0.222 

0.626*

* 
   

СЋЮϝϠ ϞнϡϳЮϜ ϸϹК 0.803** 
0.712

** 

0.821

** 

0.639*

* 

0.490*

* 
  

 дϾм100 ϣϡϲ (М)  0.653** 
0.505

** 

0.647

** 

0.748*

* 
0.253 0.490**  

ϣЯПЮϜ ϣуϡϳЮϜ ϤϝϡзЯЮ 

рϸϽУЮϜ (М) 
0.879** 

0.818

** 

0.798

** 

0.873*

* 

0.587*

* 
0.863** 0.700** 

 **ƗǃǙí Ăāƙƪǆ íǈƵ ăāǈƶǆ 1.% 

:îƑƨǄǁä üǄƑƴǄ üǐǂƟƗ :ăƑǐǆƑƙ 
   ÿǒƕƙ ) ýāíƞǃå ǑƼ ƝƑƓƙǈǃå4÷Ɠƽƙïå ƗƽƮǃ çïƬƓƕǆǃå èåïǒƛƋƙǃå ÿá Ǐǃã ( ñāǈïƶǃå  èƺǄƕ ăíïƽǃå èƓƕǈǄǃ Ɨǒƕơǃå ƗǄƺǃå ƗƽƮ ǑƼ

(0.074) Ü ƗƽƮ ýǚƤ ÿǆ ïƬƓƕǆǃå ïǒƹ ƓǋïǒƛƋƙ ƸǄƕ ÿǒơ ǑƼñāǈïƶǃå ïõƿ(0. 395)  ýǚƤ ÿǆā úƮǃƓƕ æāƕơǃå ííƵ ƗƽƮ
 Ɨƕƪǈƕ èïƛá(0.349) ƙǃå èƺǄƕ ǑǃƓƙǃƓƕāƋ) ƗǒǄǂǃå èåïǒƛ0.818.(  ƗƽƮǃ ƗƕƪǈǃƓƕā ƸǄƕ ñāǈïƶǃå ïõƿƗƽƮǄǃ ïƬƓƕǆǃå ïǒƛƋƙǃå  ǑƼ

Ɨǒƕơǃå ƗǄƺǃå ƗƽƮ )(0.502  ïƬƓƕǆǃå ïǒƹ ƓǋïǒƛƋƙ ÿƓǂā(0.058)  Ɨƕƪǈƕ ñāǈïƶǃå ÷Ɠƽƙïå ƗƽƮ ýǚƤ ÿǆ(0.313)  ýǚƤ ÿǆ
) ƗǒǄǂǃå èåïǒƛƋƙǃå èƺǄƕā .úƮǃƓƕ æāƕơǃå ííƵ ƗƽƮ0.873.( ǑƼ úƮǃå ǑƼ æāƕơǃå ííƵ ƗƽƮ èïƛáā ƗǄƺǃå Ɨǒƕơǃå èƓƕǈǄǃ 

ăíïƽǃå Ɨƕƪǈƕ (0.490) ǃå ÷Ɠƽƙïå ƗƽƮ ýǚƤ ÿǆ ïƬƓƕǆǃå ïǒƹ ƓǋïǒƛƋƙ ÿƓǂā ñāǈïƶ(0.052) ā(0.321)  ƗƽƮ ýǚƤ ÿǆ ïõƿ
) Ɠǋïåíǀǆ ƗǒǄǂ Ɨƕƪǈƕ ñāǈïƶǃå0.863(. 

 ïǒƹ èåïǒƛƋƙ ǏǄƵá èǂǄƙǆå ƓǌǈǕ ÜƗǒƕïƙǃåā æƓƤƙǈǙå èƓǒǄǆƵ ýǚƤ ƗǀƕƓƪǃå èƓƽƮǃå ǏǄƵ íƓǆƙƵǙå Ɨǒǆǋá Ɠǈǃ ÿǒƕƙǒ Üûƕƪ Ɠǆǆ
Ɠƕǈǃå Ǒƕïǆ íƵƓƪǒ åîǋā ÜĂïƤǕå èƓƽƮǃå ƴǆ ƗǈïƓǀǆǃƓƕ Ɠǌƕ èðǒǆƙ ÜçïƬƓƕǆ ǉîǋ ÿǒƪơƙǃ Ɨƕāƹïǆǃå èǚǒǃǙå ðǒǂïƙ çíƓǒð ǑƼ è

 ǏùùǄƵ èƓùùƪåïíǃå ÿùùǆ íǒíƶǃå Ǌǒǃã èǄƮāƙ Ɠǆ ƴǆ ƝƑƓƙǈǃå ǉîǋ èǆƞƪǈå ÜƗǒƕơǃå ƗǄƺǃå ǏǄƵ ïƬƓƕǆ ǑƕƓƞǒã ýǂƬƕ ñǂƶǈǒ Ɠǆǆ ÜèƓƽƮǃå
) ýāùùƮơǆǃå ñùùƽǈRafique et al ., 2004; Najeeb et al., 2009 .( 
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üĀìƜǁä )п( îǐƙƉƗǁä îƪƑƓǄǁä îǐƷĀ îƪƑƓǄǁä üǀǁ þǄ ƕƻƬ öƑƻƗîä ðĀǆîƴǁä Ā îôƽ ðĀǆîƴǁä ììƳĀ åĀƓƟǁä Ǐƺ ùƬǁä Ǐƺ ƕƻƬ ƕǂƸǁä 
ƕǐƓƟǁä çƑƓǆǂǁ .Ăìîƻǁä 

þǐƑƓƗǁä îìƬǄ ϽуϪϓϧЮϜ ϽуϪϓϧЮϜ онϧЃв 

ИϝУϦϼϜ ЀнжϽЛЮϜ  

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.074 

 
Эглв 

 ϽуϪϓϧЮϜ ϽІϝϡгЮϜ ϽуО ϽГЦ ϣУЊ Ьы϶ евЀнжϽЛЮϜ 0.395 

 
ЙУϦϽв 

 ϽуϪϓϧЮϜ ϽІϝϡгЮϜ ϽуО ϞнϡϳЮϜ ϸϹК ϣУЊ Ьы϶ ев сТСЋЮϜ 0.349 

 
ЙУϦϽв 

сЯЫЮϜ ϽуϪϓϧЮϜ 0.818 

 
ЙУϦϽв 

ЀнжϽЛЮϜ ϽГЦ  

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.502 

 
ЙУϦϽв 

 ϽуϪϓϧЮϜ ϽІϝϡгЮϜ ϽуОЀнжϽЛЮϜ ИϝУϦϼϜ ϣУЊ Ьы϶ ев 0.058 

 
Эглв 

 ϽуϪϓϧЮϜ ϽІϝϡгЮϜ ϽуО ϞнϡϳЮϜ ϸϹК ϣУЊ Ьы϶ евϜ сТСЋЮ 0.313 

 
ЙУϦϽв 

сЯЫЮϜ ϽуϪϓϧЮϜ 0.873 

 
ЙУϦϽв 

 ϞнϡϳЮϜ ϸϹКϜ сТСЋЮ  

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.490 

 
ЙУϦϽв 

 ϽуϪϓϧЮϜ ϽІϝϡгЮϜ ϽуОЀнжϽЛЮϜ ИϝУϦϼϜ ϣУЊ Ьы϶ ев 0.052 

 
Эглв 

 ϽуϪϓϧЮϜ ϽІϝϡгЮϜ ϽуОЀнжϽЛЮϜ ϽГЦ ϣУЊ Ьы϶ ев 0.321 

 
ЙУϦϽв 

сЯЫЮϜ ϽуϪϓϧЮϜ 0.863 

 
ЙУϦϽв 

    ) ýāíƞǃå ǑƼ ƝƑƓƙǈǃå ïǌöƙ5 ǑƼ æāƕơǃå ííƵ ýǚƤ ÿǆ ñāǈïƶǃå ïõƿ ƗƽƮǃ ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǄǃ ƗǒāƑǆǃå ƗǆǋƓƪǆǃå Ċÿá (
) ǏǃāǕå Ɨƕƙïǆǃå ýƙơå úƮǃå31.43(%  ǉǚƙ) ñāǈïƶǃå ïõƿ ƗƽƮǃ ïƬƓƕǆǃå ïǒƛƋƙǃå ƗĊǒĊǆǋǕå ǑƼ25.2 ïƬƓƕǆǃå ïǒƛƋƙǃå Ċþƛ (%

ǑƼ æāƕơǃå ííƵ ƗƽƮǃ ) Ǌƙƕƪǈ èǈƓǂ ăîǃå úƮǃå24.01 (%ƗǆǋƓƪǆǃå Ɨƕƪǈ èƺǄƕ Ɠǆǈǒƕ  %  ÿǆ ýǂ ƴǆ ñāǈïƶǃå ÷Ɠƽƙïå ƗƽƮǃ
Ǒǃåāƙǃå ǏǄƵ úƮǃƓƕ æāƕơǃå ííƵā ñāǈïƶǃå ïõƿ )5.85Ü5.17(% Ü ñāǈïƶǃå ÷Ɠƽƙïå ƗƽƮǃ ïƬƓƕǆǃå ïǒƛƋƙǃå ƗǆǋƓƪǆ èĊǄƙơåā

) ƗĊǒĊǆǋǕå éǒơ ÿǆ çïǒƤǕå Ɨƕƙïǆǃå0.55 Ċÿá ƝƑƓƙǈǃå èǈĊǒƕā .(% ÿǒƓƕƙ ǑƼ èƓƽƮǃå ǉîǌǃ çïƬƓƕǆǃå ïǒƹā çïƬƓƕǆǃå èƓǆǋƓƪǆǃå ÷āǆƞǆ
) ƸǄƕ íƿ ƗĊǄƺǃå92.20 ǑǃƓƙǃƓƕā .(% ƗĊǄƺǃå ÿǒƕ Ɨƿǚƶǃå Ɨƶǒƕõ íǒíơƙǃ ýǒƮƓơǆǃå Ɨǒƕïƙ ǑƼ Ćƴƪåā ĆýǂƬƕ ïƓƪǆǃå ýǆƓƶǆ ýǒǄơƙ þíƤƙƪǒ

ǆā ōăāǈƶǆ ąïǒƛƋƙ Ǌǃ èƓǈĊāǂǆǃå ǉîǋ ÿǆ őăá íǒíơƙǃ üǃîǂā ÜƓǌƙƓǈāǂǆā ƗĊǒĊƕơǃå őǑƕƓƤƙǈå Ćýǒǃíǂ ǊǆåíƤƙƪǙ ƗĊǄƺǃå ǑƼ ąïƬƓƕ ýǆƓƶǆ óǄǀǒā Ü
 Ɨǒƕïƙǃå ƝǆƓǈïƕ ƗǒǄƵƓƼ çíƓǒð úíǌƕ Ɠǌǃ æƓƤƙǈǙå ÿǂǆǒ Ǒƙǃå èƓƽƮǃå ííƵ ÿǆ ïƓƪǆǃå)Puriet al., 1982; Kang et al., 

1983(Ü íƿā ýāíƞǃå) ïƓƪǆǃå ýǒǄơƙ ƝƑƓƙǈ èïƓƬá4ǃå ííƵā Üñāǈïƶǃå ïõƿā ÷Ɠƽƙïå ƗƽƮ ÿǆ ýǂ ÿá Ǐǃã ( Ǒǋ ÜúƮǃƓƕ æāƕơ
 ýāƮơǆ ƗǄƹ ÿǒƪơƙ úíǌƕ æƓƤƙǈå ïǒǒƓƶǆǂ ƓǋïƓƕƙƵå ÿǂǆǒ ǑǃƓƙǃƓƕā .ăíïƽǃå èƓƕǈǄǃƗǒƕơǃå ƗǄƺǃå ÿǒƓƕƙ ǑƼ ƗǆǋƓƪǆ èƓƽƮǃå ïƛǂá

.æāƕơǃå ÿǆ ßåïƽƮǃå çïîǃå ÿǆ ōýǂ Ɠǌǒǃã ýĊƮāƙ Ǒƙǃå ƝƑƓƙǈǃå ƴǆ Ɨƞǒƙǈǃå ǉîǋ èǀƼåāƙ )Nagabhushan, 2008; Mahesh, 
2010.( 
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üĀìƜǁä )р( ƕƓƨǆ ƕǄǉƑƨǄǁä îǐƙƉƗǂǁ îƪƑƓǄǁä îǐƷĀ îƪƑƓǄǁä üǀǁ þǄ ƕƻƬ öƑƻƗîä ðĀǆîƴǁä îôƽĀ ðĀǆîƴǁä ììƳĀ åĀƓƟǁä Ǐƺ ùƬǁä Ǐƺ 
ƕƻƬ ƕǂƸǁä .ƕǐƓƟǁä 

етϝϡϧЮϜ ϼϹЋв  ϣгкϝЃгЮϜ ϣϡЃж% 

ЀнжϽЛЮϜ ИϝУϦϼϜ 0.55 

ЀнжϽЛЮϜ ϽГЦ 25.2 

СЋЮϜ сТ ϞнϡϳЮϜ ϸϹК 24.01 

ЀнжϽЛЮϜ ИϝУϦϼϜx  ЀнжϽЛЮϜ ϽГЦ 5.85 

 ЀнжϽЛЮϜ ИϝУϦϼϜx СЋЮϜ сТ ϞнϡϳЮϜ ϸϹК 5.17 

 ЀнжϽЛЮϜ ϽГЦx СЋЮϜ сТ ϞнϡϳЮϜ ϸϹК 31.43 

ИнгϯгЮϜ 92.21 

ϣуЧϡϧгЮϜ ϤϜϽуϪϓϧЮϜ 7.79 

 

:ƕƬǘƢǁä 
¶ ÿǆ ýǂ ƴǆ Ɨǒāǈƶǆ ƗǒƑƓƮơã ƗǃǙíƕā ĄƓǒƕƓƞǒã Üăíïƽǃå èƓƕǈǄǃ Ɨǒƕơǃå ƗǄƺǃå ƗƽƮ èõƕƙïå  ñāǈïƶǃå ïõƿā ÷Ɠƽƙïåā ýāõā èƓƕǈǃå ÷Ɠƽƙïå

 ÿðāā úƮǃå ǑƼ æāƕơǃå ííƵā100 .ñāǈïƶǃƓƕ úāƽƮǃå ííƵā Ɨƕơ 
¶ ƝƑƓƙǈ èïƓƬá  Ɨǒƕơǃå ƗǄƺǃå ǑƼ Üñāǈïƶǃå ÷Ɠƽƙïåā ÜúƮǃå ǑƼ æāƕơǃå ííƵā ïõƿ ƗƽƮ ÿǆ ýǂ ƗǆǋƓƪǆ Ǐǃã ïƓƪǆǃå ýǆƓƶǆ ýǒǄơƙ

çïƬƓƕǆǃå ïǒƹā çïƬƓƕǆǃå ƓǌƙǆǋƓƪǆǃ ƗǒāƑǆǃå Ɨƕƪǈǃå èƺǄƕ éǒơ Üăíïƽǃå èƓƕǈǄǃ  %92.2ÿǂǆǒ üǃî ǏǄƵā  èƓƽƮǃå ǉîǋ íƓǆƙƵå
.çïîǃå ǑƼ Ɨǒƕơǃå ƗǄƺǃå ÿǒƪơƙǃ ƗǒƕƓƤƙǈå ïǒǒƓƶǆǂ 
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Abstract:  

The study carried out at Corn Research Department, General Commission for Scientific 

Agricultural Research, Damascus/Syria, during seasons 2011 and 2012, in order to estimate the 

correlation, and path coefficients of some yield components and morphological traits i.e. number of 

rows per ear, ear length and ear diameter (cm), number of grains per ear, 100 grain weight (g), grain 

yield of individual plant (g), plant height, and ear height(cm). In this study SH maize families were 

used, which are improved by the National Program in Syria. The experiment was conducted using 

randomized complete block design (RCBD), with three replications. The results showed a high 

significant positive correlation between grain yield of the individual plant, and each of plant height 

(r=0.879 **) ear length, height, and diameter (r=0.587 **, 0.818 **, 0.873 **) respectively, and 

number of grain per ear (r=0.863 **) and 100 grain weight (r=0.700 **), and number of rows per 

ear (r=0.798 **). According to that, those traits are considered selection criteria to improve grain 

yield in maize. The study of path analysis revealed that each of ear diameter, number of grain per 

row, and ear height, are the most studied traits that contribute of grain yield of individual plant (% 

92.2), and thus they could be adopted as a selection criterion, in improving grain yield of maize 

crop. 

Key word: Correlation coefficient, Path coefficient, Individual plant grain yield, Maize. 
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ĀƺîĀǄǁä îǐǐƑƴǄǁä óƴƓ ýǐǐƾƗ- þǐǂǐƙǐâ ǏǁĀƓ ýäìƢƗƨƑƓ ǏǁĀǂƟǁä ìƑǊƜǖǁ ƞǄƾǁä þǄ ïîô üǄƟƗ Ǐƺ ƕǐƜĀǁĀǐïǐƺ
 üĀǀǐǂƷ (PEG6000) 

  *ýƑƟǂǁä þƑƨƷ)1( îǐƓìƗ åǆǐïĀ)1( îĀƬǆǄǁä ýǐîĀ)1( îƑƜǆǁä þäïîĀ)1( ñǐǂƓ óƑǐîĀ)1( ǏǂƳ ìǄƟǄĀ)1( åƑǊƪ ìĀƴƨĀ)1( ñǐǆƟǁä îǄƑƙĀ)1(   

)1 éāơƕ çïåíã .(.Ɨǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜýǒƮƓơǆǃå 

 ïƕǃå .þƓơǄǃå ÿƓƪƹ .í :ƗǄƪåïǆǄǃ*)ǒ :ǑǈāïƙǂǃǗå ígh_lahham@hotmail.com.( 

 :þǚƙƪǙå ƣǒïƓƙ26/08/2015    :ýāƕǀǃå ƣǒïƓƙ09/09/2015 

:òƢǂǄǁä 
 Ɨƕïƞƙǃå èîƽǈ ôāïƽǆǃå ǑǃāǄơǃå íƓǌƞǗå ïƛá Ɨƪåïí úíǌƕ .Ɨǒïāƪ/ûƬǆí ǑƼÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ïƕƓƤǆ ǑƼ

.(çïíƓƕǃåā èƓƕǈǗå) ǑǃāǕå āǆǈǃå ǑƙǄơïǆ íǈƵ ÜúƓƽƞǃå ýǆơƙƕ Ɨõƕƙïǆǃå Ɨǒƞāǃāǒðǒƽǃå èåïƬâǆǃå ÿǆ ƗƵāǆƞǆ ǑƼ ÜĄƓǒƵƓǈƮ  ïāîƕ èǒĊǆǈ
ǆ ðǒǂåïƙ ïǒƛƋƙ èơƙ Ɨƪāïíǆǃå ðïõǃåƗƽǄƙƤ )0 Ü- 0.6 Ü- 0.8 ÜMPa - 1(  ýāǄơǆ ÿǆÿǒǄǒƙǒå Ǒǃāƕ ýāǂǒǄƹ (PEG6000) úíǌƕ Ü

èåíƓǌƞå çíƵ éåíơã  èƓƕǈã õƪā ǑƼ ƗǒǃāǄơ15 ÜƗǀƬǈǆǃå ƴõǀǃå þǒǆƮƙ ûƼā üǃîā Ơǆǀǃå ÿǆ ĄƓǒƛåïā Ąåðåïõ .èåïïǂǆ Ɨƛǚƛƕā  èïǌöá
íƓǌƞǗå èåïǒƺƙǃ ƓǌƙƕƓƞƙƪå ǑƼ Üðïõǃå ÿǒƕ Ǒƛåïā ÿǒƓƕƙ íāƞā ƝƑƓƙǈǃå ðïõǃå èǀǀơ íǀƼ ÜǑǃāǄơǃå Ǒǈåïāơ)Ü  éāơƕ7Ü Ɠǆāí1 Ü

Ɠǆāí41282  Ɠǆāí Ü45367 Ɠǆāí Ü4Ü  ÿǙāƞ2Ü h- 8150( ) úƓƽƞǄǃ Ǒƕƪǈǃå ýǆơƙǃå ïƬâǆ ǑƼ ƴƞåïƙ èǙíƶǆ ýƿáRDTI (
 Ǒǃåāơƕ)4 Ü2Ü 1 Ü8 Ü12Ü 9 Ü5Ü %3 (ðïõǃå èïǌöá Ɠǆǈǒƕ .Ǒǃåāƙǃå ǏǄƵ þƓƬ)3Ü éāơƕ11 ÜƓǆāí 41149 Ɨõïƽǆ ƗǒƪƓƪơ (

æĊƕƪ .èƓƕǈǗå ƗǄơïǆ ƴǆ ÿǆåðƙǆǃå ǑǃāǄơǃå íƓǌƞǘǃ èåïíƓƕǃå èƓƽƮ ǑƼ ĄƓƶƞåïƙ ǑǃāǄơǃå íƓǌƞǗå Üçíǌƞǆ õƓƪāá ǑƼ çƓǆǈǆǃå  èíƕáā
 ðïùõǃå)Ɠǆāí1Ü ǑǈåïāơÜ  éāơƕ7Ü Ɠǆāí41282  éāơƕ Ü8 ÿǙāƞ Ü2(  ĄƓöāơǄǆ ĄƓƿāƽƙ ǑƼ ƗƼƓƞǃå çíƓǆǃå þǂåïƙ çíƓǒð ƴǆ
ƓǌƙåïíƓƕ%)DMSI( çƓǆǈǆǃå  ðǒǂïƙǃå ƗǒǃƓƵ õƓƪāǕå ǑùƼ(- 1MPa)  ÜíƓǌƞǗå ÿǆèƺǄƕ ĄƓǆǒƿ èõƵá îã )36 Ü30 Ü42  Ü43 Ü34 Ü

34 Ü36 Ü43 Ü%48( .ǑǃāǄơǃå íƓǌƞǘǃ Ąǚǆơƙ ðïõǃå ïƛǂá ÿǆ èƽĊǈƮ üǃîƕā .íǋƓƬǃå ƴǆ ƗǈïƓǀǆ ÜǑǃåāƙǃå ǏǄƵ  Ɨƪåïí èïǌöá
ǒƞāǃāǒðǒƽǃå èåïƬâǆǃå ÿǒƕ Ɨǒāǈƶǆ èƓƿāïƼ íāƞā ÜõƓƕƙïǙå ýǆƓƶǆÜƗƪāïíǆǃå Ɨ  ÜúƓƽƞǄǃ Ǒƕƪǈǃå ýǆơƙǃå ïƬâǆ ǏǄƵ íƓǆƙƵǙå Ɨǒǆǋá ðïƕǒĈ Ɠǆǆ

) íƶƕ ƓǆǒƼ Ɨƪāïíǆǃå ðïõǃå ïāîƞ ýåāõá çíƓǒð ǏǄƵ èƪǂƶǈå Ǒƙǃåā Üïāîƕǃå èƓƕǈã ƗǄơïǆ ýǚƤr =0.608**Ü( ) Ɨǒāƿ èåïíƓƕ ǏǄƵ ýāƮơǃåār 
=0.743**.ƠǆǀǄǃ ƗǒǃāǕå āǆǈǃå ýơåïǆ ýǚƤ  ÜíƓǌƞǗå úāïö èơƙ ( 

 :ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä ÜǑǃāǄơǃå íƓǌƞǗåPEG6000Ü .Ơǆǀǃå ÜúƓƽƞǄǃ Ǒƕƪǈǃå ýǆơƙǃå ïƬâǆ 
 

:ƕǄìƾǄǁä 
) Ơǆǀǃå ĊíƶǒTriticum spp.(  ÿǆ ïƛǂƋƕ ǉíāðǒ îã ÜþǃƓƶǃå ǑƼ ïƬƕǃå ÿǆ ÿǒǒǚǆǃå èƓƑǆǃ ñǒƑïǃå ßåîƺǃå%60  ƗƿƓõǃå èƓƕǂïǆ ÿǆ
 ÿǒƙāïƕǃåā)Gill, et al., 2004( Ɨǒïāƪ ǑƼ ƠǆǀǃƓƕ ƗƵāïðǆǃå ǑưåïǕå ƗơƓƪǆ èƺǄƕ .1.374 ÿǒƕƓǆ èƵðāƙ ïƓƙǂùùǋ ÿāǒǄǆ 698 

ā Ɨǒāïǆǃå ƗƵåïðǃå úāïö èơƙ ïƓƙǂùǋ úǃá676 Ɨƕåïƿ èƞƙǈá ÜƗǒïõǆǃå ƗƵåïðǃå úāïö èơƙ ïƓƙǂùǋ úǃá2.186 ā0.995  ÿāǒǄǆ
 Ɨƕåïƿ íơåāǃå ïƓƙǂǌǃå ƗǄƹ èïíƿ .Ǒǃåāƙǃå ǏǄƵ Üæāƕơǃå ÿǆ ÿõ3.133 ā Ɨǒāïǆǃå úāïöǃå èơƙ ÿõ1.472  úāïö èơƙ ÿõ

 ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā) Ɨǒïõǆǃå ƗƵåïðǃå2013.( 
 ïƛƋƙƙ ÜƗǒïõǆǃå ƗƵåïðǃå úāïö èơƙ ƴǀƙ ýāƮơǆǃå åîǌƕ ĄƓƕǒïǀƙ ƗƵāïðǆǃå ƗơƓƪǆǃå úƮǈ ĊÿǕ ÜƠǆǀǃå ýāƮơǆ ƗǄƹ ƴƞåïƙ Ăðƶǒ

āǆǈǃå þƪāǆ ýǚƤ ƓǌƵðāƙ Ɨǀǒïõā ÜïƓõǆǕå ƗǒǆǂƕƋǒ. Ǒùǃåāơ ýùǂƬǒā ÜƗùǒƑǒƕǃå èåíƓǌƞǙå þǋá íơƋǂ úƓƽƞǃå Ǒƙ%26  ÷āùùǆƞǆ ÿùǆ
) èåíƓùùǌƞǙåTas and Tas, 2007) Ɠùǋïāõƙā èƓùƙƓƕǈǃå āǆǈ ǏǄƵ çïƛâǆǃå ýǆåāƶǃå þǋá íơá Ċíƶǒ ǑǃƓƙǃƓƕā Ü(Rampino et al., 

2006å ǑƼ ƓǆǒƪǙ ÜƗƞïơǃå ýơåïǆǃå ÿǆ ÜçïíƓƕǃåā Üïāîƕǃå èƓƕǈã ƗǄơïǆ íĊƶƙ .() úƓƽƞǄǃ ôïƶƙƙ Ǒƙǃå ûõƓǈǆǃPratap and 
Sharma, 2010) ýāùƮơǆǃå ƗùǒƞƓƙǈã ƴùƞåïƙ ǑƼ ĄƓƕǄƪ ïƛâǒ üǃîā Ü(Thomson, et al., 2005 ǑƑƓǆǃå íǌƞǃå ƴƞåïƙ ăíâǒ .(
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)ïāîƞǃå ýāõā èƓƕǈǗå Ɨƕƪǈ ƴƞåïƙ Ǐùǃã Üïāîƕǃå ýāơKaydam and Yagnur, 2008 ýǚƤ ĄƓǒƛåïā ĄƓǈǒƓƕƙ èåïíƓƕǃå ăíƕƙā Ü(
å) ǑǃāǄơǃå íƓǌƞǗå úāïö ƗƞǒƙǈÜāǆǈǃå ÿǆ ƗǒǃāǕå ýơåïǆǃJajarmi, 2009 ƗƼƓƞǃå çíƓǆǃå þǂåïƙā ÜƓǌǃåāõá ǏǄƵ ñǂƶǈǒ Ɠǆǆ Ü(

)ƓǌǒƼMoud  and  Maghsoudi, 2008 ßƓǆǃå óƓƮƙǆå ýíƶǆ ǏǄƵ ÜõƪāǄǃ ǑǃāǄơǃå íƓǌƞǗå çíƓǒðǃ õƕƛǆǃå ïƛǕƓȐðƶǒ íƿā Ü(
ƙ Ǐǃã ăíâǒ Ɠǆǆ ïāîƕǃå ýƕƿ ÿǆ þíƤƙƪǆǃå)èƓƕǈǗå Ɨƕƪǈ ƴƞåïStrogonov, 1964 ǑƼ ƗǆƓǋ ƗǄơïǆ ÜèƓƕǈǗå ƗǄơïǆ Ċíƶƙ ǑǃƓƙǃƓƕāÜ(

) Ɨǒƕơǃå ƗǄƺǃå íǒíơƙ ǑƼ íǒƽƙ èåïíƓƕǃå ÿǆ ïǒƕǂ ííƵ ñǒƪƋƙ ƓǌǒǄƵ íǆƙƶǒ ÜèƓƕǈǃå ïāõƙMoud  and  Maghsoudi, 2008 .(
 éǒơ ÜúƓƽƞǃå ýǆơƙ ǏǄƵ ðïõǃå çïíƿ çíƓǒð Ǐǃã ăíâƙ ÜƗǆƓǋ ƗǒƽĊǒǂƙ ƗƽƮ Ǒǋā Ɨǒǆǂ çíƓǒð ÜƗǄǒāõǃå ïāîƞǃå èåî ðïõǃå ïāíǀǆƕ

)Ɨǀǒǆƶǃå Ɨƕïƙǃå èƓǀƕõ ÿǆ ßƓǆǃå óƓƮƙǆåLeishman and Westody, 1994.( 
 èƓƕǂïǆǃå ôƶƕ èǆíƤƙƪƓǂǃîǃ  ÜèƓƕǈǃå Ǒƕïǆ Ǌƞåāƙ ƗǄǂƬǆ ÜúƓƽƞǃå úāïö èơƙ Ɨǒƕơǃå ƗǄƺǃå ƗƽƮǃ Ǒƛåïāǃå ÿǒƪơƙǃå Ċíƶǒ

ÿǒǄǒƙǒå Ǒǃāƕ ýƛǆ ƗǒƑƓǒǆǒǂǃå ýāǂǒǄƹ PEG6000 ïƕƤǆǃå úāïö ÿǆư úƓƽƞǃå ǏǄƵ éơƙ Ǒƙǃåýƞá ÿǆ çïƛǂƕ þíƤƙƪƙā Ü  ƗǄƕïƹ
 íǌƞǃå Ǒǀƕƙā Üçïîƕǃå úǚƹ ïƕƵ ýƤíƙ Ǚā ÜçíïƬƙǆ ïǒƹ èƓƕǂïǆ Ɠǌǈāǂ ÜāǆǈǄǃ çïǂƕǆǃå ýơåïǆǃå íǈƵ úƓƽƞǃå ýǆơƙǃ Ơǆǀǃå úƓǈƮá

Ɨƕïƞƙǃå çïƙƼ ƗǄǒõ èƕƓƛ õƪāǄǃ ǑǃāǄơǃå )Valifard et al., 2012.(  ïƓƬáƗƕƪǈƕ Ơǆǀǃå èåïíƓƕ ôǒïƶƙ ÿá Ǐǃã ÿāƛơƓƕǃå 20% 
æǂïǆ ÿǆ PEG6000 úƓƞǃåā Üæõïǃå Ɠǌǈðāā ÜƗǀǒāƪǃå ýāõ ƴƞåïƙ Ǐǃã èíá )Pereyra et al., 2006.(  ĂïƤá Ɨƪåïí ǑƼā

ðǒǂïƙ çíƓǒð ƴǆ ÜƗƼƓƞǃåā Ɨƕõïǃå Ɠǌǈåðāáā ÜèåïíƓƕǃåā ïāîƞǃå ýåāõá èƶƞåïƙ PEG 6000  âǆǃå íǒíơƙ þƙā Üāǆǈǃå õƪā ǑƼ Ǒƙǃå èåïƬ
ýƛǆ ýǆơƙǃƓƕ èõƕƙïå )ïāîƞǃå ýāõ ýǒǃíƕ ýǆơƙǃå ïƬâǆRLSI%çïíƓƕǄǃ úƓƞǃå ÿðāǃåā ( )DMSI%(  ƗǄƕïƹ ǑƼ Ɨǒƶƿåā èåïƬâǆǂ

úƓƽƞǄǃ ðïõǃå )Ahmad et al., 2009.( 
ƙ:Ǐǃã Ɨƪåïíǃå ǉîǋ úíǌ 

- 1 Ɨõƪåāƕ Ɨƛíơǆǃå ÜǑǃāǄơǃå íƓǌƞǗå ÿǆ èƓǒāƙƪǆ çíƵ ïǒƛƋƙ Ɨƪåïí ÿǄǒƛǒå Ǒǃāƕ æǂïǆ ýāǂǒǄƹ )PEG6000 ( ôƶƕ ǑƼ
āƼïāǆǃå èåïƬâǆǃå-.Ơǆǀǃå ÿǆ Ɨǒƛåïāǃå ðïõǃå ôƶƕ Ăíǃ ÜƗǒƞāǃāǒðǒƼ 

- 2 Ăíǃ Ǒƛåïāǃå ÿǒƓƕƙǃå þǒāǀƙ ÜƗƪāïíǆǃå ðïõǃå  āÜúƓƽƞǃå ýǆơƙƕ Ɨõƕƙïǆǃå Ɨǒƞāǃāǒðǒƽǃå èƓƽƮǃå þǋá íǒíơƙ ǑƙǄơïǆ ýǚƤ  èƓƕǈǗå
.çïíƓƕǃåā 

:ǈƾƏäîôĀ èƟƓǁä ìäĀǄ 
 ÜèåïƓƕƙƤǙå èîƽǈ ǑƼÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ïƕƓƤǆ  þƓùƵ ýǚùƤ ÜƗǒïāùƪ /ûùƬǆí ǑƼ2012  ßåíá þǒāùǀƙ úíùǌƕ

èƓùùƕǈǗå ïāùùõ ǑùùƼ ÜƠùùǆǀǃå ÿùùǆ Ɨùùǒƛåïā ðïùùõ çíùùƵÜ ÜçïíƓùùƕǃå ïāùùõā  ǑùùƼ Ǒƛåïāùùǃåā ǑùùƼåïƺƞǃå íùùƵƓƕƙǃå íāùùƞā ƓùùǋïƓǒƙƤå íùùǈƵ ǑùùƵāï éùùǒơ
ýāíƞǃå) ÜƓǋïíƮǆ1.( 

 ðïùõǃå ïāîùƕ ÿùǆ ƗùǒƼƓǂ Ɨùǒǆǂ èǆǀƵ ïíǆǃå Ɨùƪāðùǒǂïƙ þāǒíāùƮǃå íùǒåïāǄǂāƕǒǋ ýāùǄơǆ þåíƤƙùƪƓƕ ÜĄƓǒơõùƪ %1  Ċþùƛ Üçíùơåā Ɨùǀǒƿíǃ
ăāƓùùƪƙǃƓƕ èùùƵðā  ïƓùùõƿá èåî) ăïùùƙƕ ûƓùùƕõá ǑùùƼ12þùùƪ ýíùùƶǆƕ ƠǒùùƬïƙ ûåïāá ûāùùƼ (25  èƓǒāƙùùƪǆ íùùǒíơƙ þùùƙ .íùùơåāǃå ûùùƕõǃå ǑùùƼ çïîùùƕ
) ǑǃāùùǄơǃå íùùǌƞǃåOsmotic potentials)(0 Ü- 0.6 Ü- 0.8 ÜMPa- 1 èƓùùƕǈã õùùƪāǃ Ü( ǏùùǄƵ íƓùùùǆƙƵǙƓƕ ÜçïùùùƕƙƤǆǃå Ơùùùǆǀǃå ðïùùùõ
) þá ýāǄơǆStock solutionÿǒǄǒƛǒå Ǒǃāƕ æǂïǆ ÿǆ ( ) ýāǂǒǄƹPEG6000èïươ Ü( ) ïƕƤǆǃå çïåïơ Ɨƞïí íǈƵ25ęþ( )Michel 

and Kaufmann, 1973(. 
üĀìƜǁä 1.ƕƨäîìǁä Ǐƺ ƕǄìƢƗƨǄǁä ƕǐƙäîĀǁä ƞǄƾǁä ïîô çƑƻƬäĀǄ . 

ЭЃЯЃϧЮϜ сϪϜϼнЮϜ ϾϜϽГЮϜ ИнзЮϜ ϾϽГЮϜ ϤϝУЊ ϣгϚыгЮϜ ϣуϛуϡЮϜ ϣЧГзгЮϜ 

1 ϨнϳϠ8 рϽВ ϣуϮϝϧжшϜ сЮϝК ̪АϜϽУжъϜм ϸϝЦϽЯЮ амϝЧв рмϽв 

2 ϸϝЃЪϒ 1273 сЂϝЦ РϝУϯЯЮ Эгϳϧв ϣужϝϪ ϼϜϽЧϧЂϜ 

3 h-8150 сЂϝЦ РϝУϯЯЮ Эгϳϧв ϣужϝϪ ϼϜϽЧϧЂϜ 

4 дънϮ 2 рϽВ ϣуϮϝϧжшϜ сЮϝК ̪ЬнГЮϜ БЂнϧв ̪ϽЫϡв пЮмϒ ϼϜϽЧϧЂϜ 

5 аϝІ 3 сЂϝЦ ϣуϮϝϧжшϜ сЮϝК ̪ЬнГЮϜ БЂнϧв ̪ϣтϼнЪϝϡЮϜ БЂнϧв ϣужϝϪ ϼϜϽЧϧЂϜ 

6 аϝІ 5 сЂϝЦ ϣуϮϝϧжшϜ сЮϝК ̪ЭтнВ ̪ϽЫϡв ϣужϝϪ ϼϜϽЧϧЂϜ 

7 аϝІ 10 рϽВ ϣуϮϝϧжшϜ сЮϝК рмϽв 
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8 ϝвмϸ 4 рϽВ ЭтнВ ̪ϽЫϡв ϣужϝϪ ϼϜϽЧϧЂϜ 

9 ϨнϳϠ 11 сЂϝЦ  сЮϝК ̪ЬнГЮϜ БЂнϧв ̪ϣтϼнЪϝϡЮϜ БЂнϧв

ϣуϮϝϧжшϜϣуϮϝϧжшϜ 
пЮмϒ ϼϜϽЧϧЂϜ 

10 ϝвмϸ 41149 сЂϝЦ РϝУϯЯЮ ЀϝЃϲ пЮмϒ ϼϜϽЧϧЂϜ 

11 ϝвмϸ 1 сЂϝЦ ϣуϮϝϧжшϜ сЮϝК ̪ЬнГЮϜ БЂнϧв ̪ϣтϼнЪϝϡЮϜ БЂнϧв ϣужϝϪ +пЮмϒ ϼϜϽЧϧЂϜ 

12 ϝвмϸ 41282 сЂϝЦ РϝУϯЯЮ Эгϳϧв ϣужϝϪ ϼϜϽЧϧЂϜ 

13  ϝвмϸ45367  сЂϝЦ РϝУϯЯЮ ЀϝЃϲ пЮмϒ ϼϜϽЧϧЂϜ 

14 ϨнϳϠ 7 сЂϝЦ ϣуϮϝϧжшϜ сЮϝК ̪ЬнГЮϜ БЂнϧв ̪ϣтϼнЪϝϡЮϜ БЂнϧв пЮмϒ ϼϜϽЧϧЂϜ 

15 сжϜϼнϲ сЂϝЦ ϣЯПЮϜ БЂнϧв ̪ЭтнВ ̪ϣтϼнЪϝϡЮϜ БЂнϧв ϣужϝϪ ϼϜϽЧϧЂϜ 

.åĀƓƟǁä ýƨƽ ÛƕǐîƑƓƗƢǗä üĀƾƟǁä ƛƏƑƗǆ :îìƬǄǁä 
 ïýíƶǆƕ ÜĄƓǀƕƪǆ çïươǆǃå ýǒǃƓơǆǃƓƕ ƠǒƬïƙǃå ûåïāá èƕõ 10 ûƕõ ýǂ ǑƼ ÜïƙǄǄǒǆÜ ûƓƕõá èïươĈ Ċþƛ  ÜõǀƼ Ąåïõǀǆ ĄßƓǆ ăāƙơƙ

 ĈÜƗƕïƞƙǃå çïƙƼ ƗǄǒõ íǋƓƬǂ èïƕƙƵå èǒõƹ  çïåïùơ Ɨƞïí ǏǄƵ þǚöǃå ǑƼ ƗǈưƓơǃå ǑƼ èƶưāā ÜïƤƕƙǃƓƕ ßƓǆǃå íǀƽǃ ĄƓƶǈǆ ûƓƕõǕå
20ę) þISTA, 1985 ïǒîƞǃå ïāǌö íǈƵ ĄƗƙƕƓǈ çïîƕǃå èïƕƙƵåā ()Evaneri, 1957(. îƤá Ċþƙ üǃî íƶƕ Ċþƛ  èåßåïǀǃå:ƗǒǃƓƙǃå 
1- ùƑƻƜǂǁ ǏƓƨǆǁä üǄƟƗǁä îƪáǄ )RDTI%(:  ííƶǃå Ǐǃã Üÿǒƶǆ ǑǃāǄơ íƓǌƞã èơƙ ƗƙƕƓǈǃå ïāîƕǄǃ ǑǄǂǃå ííƶǃå Ɨƕƪǈ āǋā

ƗƙƕƓǈǃå ïāîƕǄǃ ǑǄǂǃå Üæǒí) ïõǀǆ ßƓǆ ǑƼ2002.( 
2- îĀíƜǁä üĀô (ýƨ) )RL(:  .ƗǒǄƽƪǃå ïāîƞǃå ƗǒƓǌǈ Ǐƙơā ûƓƪǃå ƴǆ ƓǌǃƓƮƙå Ɨǀõǈǆ ÿǆ ĄåïƓƕƙƵå ǊƪƓǒƿ þƙ 
3- îĀíƜǁä üĀô üǐǁìƓ ìƑǊƜǕä üǄƟƗ îƪáǄ )RLSI%:( ÿǒƶǆ ǑǃāǄơ íƓǌƞã èơƙ ïāîƞǃå ýāõ Ɨƕƪǈ āǋā  ïāîƞǃå ýāõ Ǐǃã

ïõǀǆǃå ßƓǆǃå ǑƼ )Ashraf et al., 1996(. 
4- çäîìƑƓǂǁ ùƑƜǁä þïĀǁä üǐǁìƓ ìƑǊƜǕä üǄƟƗ îƪáǄ )DMSI%:( èåïíƓƕǄǃ úƓƞǃå ÿðāǃå Ɨƕƪǈ āǋā  ǑǃāǄơ íƓǌƞã èơƙ
ÿǒƶǆÜ  Ǐǃãïùùõǀǆǃå ßƓùùǆǃå ǑùƼ èåïíƓƕǄǃ úƓƞǃå ÿðāǃå)Ashraf et al., 1996(. 

5- æîìƑƓǂǁ ùƑƜǁä þïĀǁä ) (÷)SDW:( èƶưā èåïíƓƕǃå ïǒƺƮ Ǒƿïā úïö ǑƼ Üñāïíǆǃå ðåïõǃåā ðǒǂïƙǃå ǊǒǄƵ æƙĈǂ  Ċþƛ
 èƓǈǒƶǃå èƶưā ƗǀƕƓƪǃåçïåïơ Ɨƞïí ǏǄƵ ĄƓǀƕƪǆ ÿƤĈƪĈƽƽƞǆ ǑƼ 105þo  çíǆǃ30 ƗǀǒƿíÜ  ǏǄƵ çïåïơǃå èõƕĈưā85 þo èƓƕƛ Ǐƙơ
 ĊƞƪĈā ÜúƓƞǃå ÿðāǃåÜÿåðāǕå èǄ  þåíƤƙƪƓƕÿåðǒǆ ǑƑƓƕïǌǂ .ñƓƪơ 

6- ) ƕǐĀǂƢǁä ƕǐƪƷǓä ƕǐƗƑƓƙ üǄƑƴǄCMS%:(  ĊíĈƿï ýǆƓƶǆ ƗǒƙƓƕƛ ßƓƬƺǃå þåíƤƙƪƓƕ ðƓǌƞ ñƓǒƿ ƗǒǄƿƓǈǃå  ÜƗǒƑƓƕïǌǂǃåæƪơ 
Ɨǀǒïõǃå Ɨơïƙǀǆǃå ÿǆ ýƕƿSullivan, (1972)  ïǒíǀƙƕ üǃîāéǒơ .ƗǒāǄƤǃå ƗǒƬƹǖǃ ýƮƓơǃå ïïưǃå Ɨƕƪǈ èƶõĈƿ 100 ƸǄǆ  ÿǆ

ýǂƬƕ ÜƗǃƓõƙƪǙå ƗǄǆƓǂ Ɨǒƙƽǃå ûåïāǕå èƶưāā ÜñǈƓƞƙǆ ǑƼ ïƓƕƙƤå æǒƕƓǈá ăāƙơƙ èǆƪĈƿā ÜĄåïõǀǆ ĄßƓǆ èƓǈǒƶǃå Ǐǃã  :ÿǒƙƵāǆƞǆ
) íǋƓƬC1ÜC2 ) ƗǄǆƓƶǆā ÜõǀƼ ïõǀǆ ßƓǆ ǑƼ (T1ÜT2(  ĊǆĈƹǂïƙ ýāùǄơǆ ǑƼ ƗǒƙƓƕǈǃå ƓǌƙƓǈǒƵ èƪ ðùǒ(- 1.8MPa)  ÿǆ

PEG6000ƗǈưƓơ ǑƼ Ɠǌƶǒǆƞ èƶưāā Ü çïåïơ Ɨƞïí ǏǄƵ25  þ0  çíǆǃ24 ƗƵƓƪÜ èîƤĈá çßåïǀǃå  Ċþƛ ÜǏǃāǕåǏǃã èǄǀǈ Ɨƞïí 
çïåïơ 100 þo çíǆǃ 15 èîƤĈá Ċþƛ .Ɨǀǒƿí ƗǒǈƓƛǃå çßåïǀǃå ƓƙǄǂǃ ÿǒƙƵāǆƞǆǃå íƶƕ .íǒïƕƙǃå èƕƪĈơā  ƗǒāǄƤǃå ƗǒƬƹǕå ïïưƙ Ɨƕƪǈ

þåíƤƙƪƓƕ ƗǃíƓƶǆǃå ƗǒƙǓå: 
 

[1-  (1-  T1/ T2)/(1-  C1 / C2)] x 100 = %ïïưǃå ïƬâǆ 
  :éǒơTÜC .Ǒǃåāƙǃå ǏǄƵ íǋƓƬǃåā ƗǄǆƓƶǆǃå Ǐǃã ïǒƬƙ 

1     Ü2  Ǐǃã ïǒƬƙ.ƗǒǈƓƛǃåā ǏǃāǕå ƗƪƓǀǆǃå ƗǒƑƓƕïǌǂǃå ƗǒǄƿƓǈǃå 
:ǏƏƑƬƟǕä üǐǂƟƗǁä 

åþíƤƙùùƪ ÜƗǀùùƬǈǆǃå ƴùùõǀǃå þǒǆùùƮƙ )Split Plot design Ɨùùƛǚƛƕ () ÿǒƓùùƕƙǃå ïíƓùùƮǆ íùùǒíơƙǃ ÜèåïïùùǂǆANOVA( ƛơƓùùƕǄǃ ĄƓùùǀƼā ÿǒ
)1984(Gomez and Gomez,   Ɨùùƪāïíǆǃå Ɨùǒƕǒïƞƙǃå ýùǆåāƶǃå æùǒƙïƙ Ċþùƙ éùǒơ]ǑǃāùǄơǃå íùǌƞǃå èƓǒāƙùƪǆ 0Û - 0.6 Ü- 0.8 Ü
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MPa - 1Û Ɨùǒƛåïāǃå ðïùõǃåā ýāíùƞǃå)1([ .Ǒùùǃåāƙǃå ǏùùǄƵ ÜƗùùǀƬǈǆǃåā ƗùùƪǒƑïǃå ƴùùõǀǃå ǑùƼ èùǄǄĈơā  èƓùǈƓǒƕǃåƝùùǆƓǈïƕ ýƓǆƶƙùƪƓƕ ĄƓǒƑƓùƮơã 
GENSTAT v12èïíĈƿ þƛ Ü ăāǈƶǆ ûïƼ ýƿá Ɨǆǒƿ (LSD) èǚùùǆƓƶǆǃå èƓùùõƪāƙǆ ÿùùǒƕ )Steel and Torrie, 1997(.  æùƪĈơā

) õǒƪƕǃå õƓƕƙïǙå ýǆƓƶǆr( .ƓǌǄǆƞǆƕ Ɨƪāïíǆǃå èƓƽƮǃå ÿǒƕ 
:ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 

 ăǗĀà-  ǏƓƨǆǁä üǄƟƗǁä îƪáǄ Ǐƺ ÛǏǁĀǂƟǁä ìǊƜǁä îǐƙƉƗ) ùƑƻƜǂǁRDTI%(: 
ýāíƞǃå ÿǒƕǒ )2 Ɨùǒāǈƶǆ çïāùƮƕ úƓƽƞǄǃ Ǒƕƪǈǃå ýǆơƙǃå ïƬâǆ ƴƞåïƙ ()PÒ0.01 èƓùǒāƙƪǆǃå íùǈƵ ()- 0.6 Ü- 0.8 ÜMPa - 1( 
) èǙíƶǆƕ98 Ü95 Ü%84( éǒơ ïƬâǆǃå åîǋ ǑƼ ðïõǃå èǈǒƓƕƙā .Ǒǃåāƙǃå ǏǄƵ ÜíǋƓƬǃå ƴǆ ƗǈïƓǀǆǃƓƕ èƽǈĈƮ Ǒǈåïāơ) ðïõǃåÜ 
 éāơƕ7Ü Ɠǆāí1Ɠǆāí Ü41282  Ɠǆāí Ü45367 Ɠǆāí Ü4Ü  ÿǙāƞ2Ü h- 8150 ā ÜǑǃāǄơǃå íƓǌƞǘǃ ƗǄǆơƙǆ ðïõǂ ( ĄƓǆǒƿ èõƵá
 Ɨƕåïƿ)4 Ü2 Ü1 Ü8 Ü12 Ü9 Ü5 Ü%3( .Ǒǃåāƙǃå ǏǄƵ ÜíǋƓƬǃå ƴǆ ĊƗǈïƓǀǆ  ƓǆǆǑǈƶǒ Ǒƛåïā ÿǒƓƕƙ íāƞā  íƓǌƞǘǃ ĄƗƕƓƞƙƪå ðïõǃå ÿǒƕ

 ǑǃāǄơǃå)Nayer and Heidari, 2008(Ɠǋǚƙ . ) ðïõǃå éāơƕ8 Ü þƓƬ10 þƓƬ Ü5íƓƪǂá Ü 1273èǙíùƶǆƕ ( )16 Ü13 Ü
24 Ü%18(  ðïõǃå èíƕá Ɠǆǈǒƕ .Ǒǃåāƙǃå ǏǄƵ)þƓƬ3 Ü  éāơƕ11 Ɠǆāí Ü41149ơ (ƪ ÜõƪāǄǃ ǑǃāǄơǃå íǌƞǃå ƴƞåïƙǃ ĄƗõïƽǆ ĄƗǒƪƓ

) Ɨƕåïƿ èƺǄƕ ïƬâǆǃå åîǋ ǑƼ ƴƞåïƙ èǙíƶǆ ǏǄƵá èõƵá éǒơ32 Ü35 Ü%40.Ǒǃåāƙǃå ǏǄƵ (  Ǐǃã íāƶǒ åîǋā Ăāƙơǆǃå ƴƞåïƙ
ßƓǆǃå ûƼíƙ ýíƶǆ ǑƼ ĄƓƕǄƪ ïƛâǒ Ɠǆǆ ÜõƪāǄǃ ǑƑƓǆǃå  Üïāîƕǃå ýƕƿ ÿǆ ǊƮƓƮƙǆåā Ǒǃāƕǃå çíƓǆ íāƞā Ǌǒíâǒ ăîǃå ǑƕǄƪǃå ïāíǄǃ ĄƗƞǒƙǈ

ÿǒǄǒƙǒå ïāîƕǃå òƓƙǈǗ ëƓƙǆǃå ßƓǆǃå ƗǄƿ ǑǃƓƙǃƓƕā Üāǆǈǃå õƪāǃ ǑǃāǄơǃå íǌƞǃå ôǒƽƤƙ ǑƼ ýāǂǒǄƹ )Imanparast and 
Hassanpanah, 2009(ǉíƞāƓǆ ƴùùǆ ƝùƑƓƙǈǃå ǉîǋ ûƼåāƙƙā Ü )2009(Moayadi et al.,   Ɨƕƪǈ ǑƼ ƴƞåïƙ íāƞā éǒơ ÿǆ

 ðǒǂïƙ çíƓǒð ƴǆ üǃîā (%) èƓƕǈǗåPEG .āùǆǈǃå õùƪā ǑƼ  āǒƛơƓƕǃå ÿùǆ íùǒíƶǃå ǉíùƞāƓǆ ƴùǆ ƝùƑƓƙǈǃå ǉîùǋ ûùƽƙƙùÿ 
)2009(Farsiano and Ghobadi,  ǑƼ ýāƮơǆ çïîǃå ÜßåïƽƮǃå ïíǈāƬǃåā ăïǂƪǃå ÜñƓƕƵ)2011.( 

 üĀìƜǁä2  .ǏǁĀǂƟǁä ìƑǊƜǕä îǐƙƉƗ  %) ùƑƻƜǂǁ ǏƓƨǆǁä üǄƟƗǁä îƪáǄ ǏƺRDTI (.ƞǄƾǁä þǄ ïîôǁ 
ϣуϪϜϼнЮϜ ϾϽГЮϜ 

)B( 

сЮнЯϳЮϜ ϹлϯЮϜ 

MPa (A) ) БЂнϧвB( 

-0.6 -0.8 -1 

сжϜϼнϲ 0.96
c-iƎ 0.99

a-g
 0.92

g-j
 0.96

bc
 

ϨнϳϠ 7 0.95
c-i

 0.99
a-g

 0.93
e-i

 0.96
b

 

 ϝвмϸ45367 0.97
b-g

 0.97
b-g

 0.85
j-l

 0.93
bc

 

ϝвмϸ41282 1.03
a-c

 0.94
d-i

 0.95
c-i

 0.97
b

 

ϝвмϸ1 1.02
a-d

 0.99
a-g

 1.01
ab

 1.02
a

 

ϝвмϸ 41149 0.94
e-i

 0.85
j-l

 0.56
n

 0.78
e

 

ϨнϳϠ11 0.85
j-l

 0.96
c-h

 0.55
n

 0.79
e

 

 ϝвмϸ4 0.97
c-h

 0.96
c-i

 0.88
i-k

 0.93
bc

 

 аϝІ10 1.01
a-e

 1.01
a-e

 0.88
h-k

 0.97
b

 

аϝІ5  1.07
a

 0.98
b-g

 0.81
kl

 0.95
bc

 

 аϝІ3 0.99
a-g

 0.98
b-g

 0.67
m

 0.88
d

 

дънϮ 2 1.01
a-f

 0.96
c-i

 0.96
c-i

 0.97
b

 

h-8150 0.99
a-g

 0.88
i-k

 0.96
c-i

 0.94
bc

 

ϸϝЃЪϒ1273 0.99
a-g

 0.93
f-j

 0.81
kl

 0.91
cd

 

ϨнϳϠ8 0.99
a-g

 0.79
l

 0.83
kl

 0.87d 

) БЂнϧвA( 0.98 
aƎ

 0.95
b

 0.84
c

 0.92 
LSD 0.01 A= 0.029, B=0.064, A*B= 0.112 

ϣгуЦ F  ϣϠнЃϳгЮϜ A= 88.84**, B=15.10**, A*B= 7.55** 
Ǝ
  онϧЃв ϹзК ϣтнзЛв ФмϽТ ϝлзуϠ ϹϮнт ъ йЃУж  рϹϯϠцϜ РϽϳЮϜ ЙϡϧϦ сϧЮϜ ϤϝГЂнϧгЮϜ1.% 

 онϧЃв ϹзК ϣтнзЛв ϤϝЦмϽТ ϸнϮм пЮϖ ϽуЇϦ    **1 .% 
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 ăƑǐǆƑƙ-  Ǐƺ ÛǏǁĀǂƟǁä ìǊƜǁä îǐƙƉƗ) (ýƨ) îĀíƜǁä üĀôRL:( 
) ýāíƞǃå ïǒƬǒ3Ǐǃã ( ƴƞåïƙ  Ɨǒāǈƶǆ çïāƮƕ ÜçïƕƙƤǆǃå ðïõǃå ïāîƞ ýåāõá)PÒ0.01 Ɨƞǒƙǈ ( ǑƼ ǑǃāǄơǃå íƓǌƞǗå ðǒǂïƙ çíƓǒð
āǆǈǃå õƪā )- 0.6 Ü- 0.8 ÜMPa - 1( íāíơƕ )30 Ü37 Ü%65.Ǒǃåāƙǃå ǏǄƵ (  èíá ÿùǒơ ǑƼ) Ɨùõƪāƙǆǃåā Ɨùǒǈíƙǆǃå ðùǒǂåïƙǃå-

0.6 Ü MPa - 0.8ýƛǆ ðïõǃå ôƶƕ ïāîƞ āǆǈ õǒƬǈƙ Ǐǃã ( )Ɠǆāí 1 Ɠǆāí Ü41282 Ɠǆāí Ü45367 ( Ǒǃåāơƕ)23.9( Ü
)32.17( Ü)30.%10Ǒǃåāƙǃå ǏǄƵ (. ) ðïùõǃå Ăíǃ çíƬƕ ƗƽƮǃå ǉîǋ èƶƞåïƙ ÿǒơ ǑƼéāơƕ 8 Üh- 8150Ü  Ɠǆāí41149 Ü
þƓƬ3 (èƓǒāƙƪǆǃå íǈƵ ) Ɨõƪāƙǆǃå- 0.6 MPa( ǑǃāǄơǃå íƓǌƞǘǃ )60 Ü71Ü 60Ü%59 .Ǒǃåāƙǃå ǏǄƵ (  ðïõǃå ôƶƕ èïƛƋƙā
) ýƛǆéāơƕ 11ÿǙāƞ Ü 2Ü  Ɠǆāí4 ( ǑƕǄƪ ýǂƬƕ Ăāƙƪǆǃå íǈƵ) õƪāǄǃ ǑǃƓƶǃå- 1 MPa( ) Ɨƕåïƿ92 Ü78 Ü%79ÜǑǃåāƙǃå ǏǄƵ ( 

 .ǑǃāǄơǃå íƓǌƞǘǃ ƗƪƓƪơǂ úǈƮƙ üǃîƕā ðïõǃå èƽǈƮ Ɠǆǂéāơƕ)7Ɠǆāí Ü1 ÜǑǈåïāơÜ Ɠǆāí41282Ü Ɠǆāí45367ƗǄǆơƙǆǂ ( 
) Ɨƕåïƿ èƺǄƕ ƗƽƮǃå ǉîǋ ƴƞåïƙ ǑƼ ƗưƽƤǈǆ èǙíƶǆ èíƕá îã ÜƗǒǃƓƶǃå ƗǒǃāǄơǃå èƓǒāƙƪǆǄǃ11Ü26 Ü27 Ü38 Ü%41 Ǒǃåāƙǃå ǏǄƵ (

) ýāíƞǃå3( . 
 üĀìƜǁä3  .ǏǁĀǂƟǁä ìƑǊƜǕä îǐƙƉƗ  ) (ýƨ) îĀíƜǁä üĀô îƪáǄ ǏƺRL (.ƞǄƾǁä þǄ ïîôǁ 

 ϾϽГЮϜϣуϪϜϼнЮϜ 

)B( 

сЮнЯϳЮϜ ϹлϯЮϜ 

MPa (A) ) БЂнϧвB( 

0 -0.6 -0.8 -1 

сжϜϼнϲ 15.40
g-lƎ 14.90

g-n
 15.80

f-k
 11.30

r-t
 14.35

a-c
 

ϨнϳϠ 7 16.80
e-i

 10.90
m-t

 17.80
d-h

 14.90
g-n

 15.10
ab

 

 ϝвмϸ45367 16.50
f-j

 21.50
b-d

 18.20
c-g

 9.70
p-w

 16.48
a

 

ϝвмϸ41282 15.20
g-m

 20.00
b-f

 17.80
d-h

 9.40
q-w

 15.6
a

 

ϝвмϸ1 13.00
i-r

 16.00
f-k

 14.20
g-o

 9.60
p-w

 13.20
b-d

 

ϝвмϸ 41149 31.20
a

 14.60
g-o

 12.60
i-r

 2.20
z

 15.15
ab

 

ϨнϳϠ11 22.20
bc

 12.20
j-t

 10.60
n-u

 1.7
z

 11.68
de

 

 ϝвмϸ4 22.60
b

 13.20
i-q

 10.40
o-v

 4.70
y-z

 12.72
c-e

 

 аϝІ10 17.80
h-d

 11.10
s-t

 8.80 
r-y

 5.40
z-w

 10.80
e

 

аϝІ5  21.00
b-e

 9.50
p-v

 11.20
s-t

 5.80
w-z

 11.90
de

 

 аϝІ3 16.10
f-k

 9.10
q-x

 6.60 
u-z

 2.50
z

 8.57
f

 

дънϮ 2 13.80
h-p

 8.10 
s-z

 6.00
w-z

 3.10
z

 7.75
f

 

h-8150 16.80
e-i

 6.60
u-z

 4.80
x-z

 3.85
z

 8.01
f

 

ϸϝЃЪϒ1273 12.0
k-t

 9.40
q-w

 6.10
v-z

 4.30
z

 7.95
f

 

ϨнϳϠ8 12.40
j-s

 7.90
t-z

 5.00
x-z

 4.60
yz

 7.48
f

 

) БЂнϧвA( 17.50
aƎ 12.30

b
 11.10

b
 6.20

c
 11.8 

LSD 0.01 A= 2.650, B=2.924, A*B= 5.768 

ϣгуЦ F  ϣϠнЃϳгЮϜ A= 5.80**, B=17.05**, A*B= 210.09** 
Ǝ
  онϧЃв ϹзК ϣтнзЛв ФмϽТ ϝлзуϠ ϹϮнт ъ йЃУж  рϹϯϠцϜ РϽϳЮϜ ЙϡϧϦ сϧЮϜ ϤϝГЂнϧгЮϜ1.% 

 онϧЃв ϹзК ϣтнзЛв ϤϝЦмϽТ ϸнϮм пЮϖ ϽуЇϦ    **1 .% 

 ăƑƙǁƑƙ-  Ǐƺ ÛǏǁĀǂƟǁä ìǊƜǁä îǐƙƉƗîĀíƜǁä üĀô üǐǁìƓ ùƑƻƜǁä üǄƟƗ îƪáǄ )RLSI%:( 
ǑǃāǄơǃå íƓǌƞǗå ðǒǂïƙ çíƓǒð èíá )- 0.8Ü - 1 MPaăāǈƶǆ ƴƞåïƙ Ǐǃã õƪāǃå ǑƼ ( )PÒ0.01(  ýǒǃíƕ úƓƽƞǃå ýǆơƙ ïƬâǆ  ǑƼ

ïāîƞǃå ýāõÜ  ðïõǄǃƗƪāïíǆǃå  Ǒǃåāơƕ)12Ü  %48Ǒǃåāƙǃå ǏǄƵ (.  õƪāǄǃ ǑǃƓƶǃå Ăāƙƪǆǃå íǈƵ ƗƽƮǃå ǉîǋ èƶƞåïƙ ÿǒơ ǑƼ
)MPa - 1() ðïõǃå Ăíǃ ƓǆǒƪǙ Ü éāơƕ11 Ɠǆāí Ü41149 þƓƬ Ü3) Ɨƕåïƿ çíƬƕ ƗƽƮǃå ǉîǋ ƓǌǒƼ èƶƞåïƙ Ǒƙǃå (86 Ü85Ü 

%73 Ɠǋǚƙ .Ǒǃåāƙǃå ǏǄƵ ()Ɠǆāí4  ÿǙāƞ Ü2Ü Ɠǆāí45367 íƓƪǂá Ü1273 ) èƺǄƕ (64 Ü62 Ü55 Ü%54 ǑƼ .Ǒǃåāƙǃå ǏǄƵ (
 ðïõǃå èƽǈƮ ÿǒơ)Ɠǆāí1 ÜǑǈåïāơÜ þƓƬ5 éāơƕ Ü8 Üh- 8150ƗǄǆơƙǆǂ (  èǙíƶǆ ýƿá èíƕá îã ÜƗǒǃƓƶǃå ƗǒǃāǄơǃå èƓǒāƙƪǆǄǃ

) Ɨƕåïƿ èƺǄƕ ƗƽƮǃå ǉîǋ ǑƼ ƴƞåïƙ40 Ü24 Ü39  Ü42Ü %42çïƓƬǗå ƴǆ ÜǑǃåāƙǃå ǏǄƵ (  ðåïõǃå ûāƽƙ Ǐǃãéāơƕ7  ǉîǋ ǑƼ
èƓǒāƙƪǆǃå íǈƵ ƗƽƮǃå ƗǒǃƓƶǃåā Ɨõƪāƙǆǃå )- 0.8Ü - 1 MPaèƺǄƕ çíƓǒð èǙíƶǆƕ ( )50Ü  %24Ǒǃåāƙǃå ǏǄƵ ( ) ýāíƞǃå4(. 
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çïāïư Ǐǃã ƗƽƮǃå ǉîǋ ǑƼ ðïõǃå ƗƕƓƞƙƪå ÿǒƓƕƙ ïǒƬǒ  ðǒǂïƙǃå ǏǄƵ Ɨǒïîƞ ƗƵāǆƞǆ ïǒāõƙ ǏǄƵ çïíƓƿā ÜƗƿāƽƙǆ úƓǈƮá íƓƞǒã
ÜƗǀǆƶƙǆā ƗƕƶƬƙǆ óǚƤƙƪå ǏǄƵ Ąçïíƿ ïƛǂáā  çíƓǆǃå ƴǒǈƮƙā ǑƑāưǃå ýǒƛǆƙǃå ƗǒǄǆƵ ïåïǆƙƪǙ ÜƗǀǒǆƶǃå Ɨƕïƙǃå èƓǀƕõ ÿǆ ǉƓǒǆǃå

) ƗƼƓƞǃåGill et al., 2002(. 
 

 üĀìƜǁä4  .ǏǁĀǂƟǁä ìƑǊƜǕä îǐƙƉƗ  îĀíƜǁä üĀô üǐǁìƓ ìƑǊƜǕä üǄƟƗîƪáǄ Ǐƺ )RLSI% (.ƞǄƾǁä þǄ ïîôǁ 

ϣуϪϜϼнЮϜ ϾϽГЮϜ 

)B( 

сЮнЯϳЮϜ ϹлϯЮϜ 

MPa (A) ) БЂнϧвB( 

-0.6 -0.8 -1 

сжϜϼнϲ 96.60
aƎ 102.90

a
 73.40

a
 90.96

a
 

ϨнϳϠ 7 71.60
a

 107.70
a

 89.10
a

 89.49
a

 

 ϝвмϸ45367 130.30
a

 110.40
a

 58.90
a

 99.87
a

 

ϝвмϸ41282 131.90
a

 117.20
a

 62.30
a

 103.80
a

 

ϝвмϸ1 125.00
a

 110.00
a

 74.50
a

 103.17
a

 

ϝвмϸ 41149 47.00
a

 40.20
a

 7.20
a

 31.47
c

 

ϨнϳϠ11 55.70
a

 47.80
a

 7.80
a

 37.11
bc

 

 ϝвмϸ4 58.40
a

 46.00
a

 20.80
a

 41.74
bc

 

 аϝІ10 62.40
a

 49.40
a

 30.30
a

 47.40
bc

 

аϝІ5  45.20
a

 53.30
a

 27.60
a

 42.10
bc

 

 аϝІ3 56.50
a

 41.00
a

 15.50
a

 37.70
bc

 

дънϮ 2 58.70
a

 43.50
a

 22.50
a

 41.60
bc

 

h-8150 39.30
a

 28.60
a

 22.90
a

 30.26
c

 

ϸϝЃЪϒ1273 78.30
a

 50.80
a

 35.80
a

 55.00
b

 

ϨнϳϠ8 63.70
a

 40.30
a

 37.10
a

 47.00
bc

 

) БЂнϧвA( 74.72
aƎ 65.95

b
 39.05

c
 59.91 

LSD 0.01 A= 11.22, B=25.10, A*B= ns 

ϣгуЦ F  ϣϠнЃϳгЮϜ A= 39.77**, B=18.53**, A*B= 1.20** 
Ǝ
  онϧЃв ϹзК ϣтнзЛв ФмϽТ ϝлзуϠ ϹϮнт ъ йЃУж  рϹϯϠцϜ РϽϳЮϜ ЙϡϧϦ сϧЮϜ ϤϝГЂнϧгЮϜ1.% 

 онϧЃв ϹзК ϣтнзЛв ϤϝЦмϽТ ϸнϮм пЮϖ ϽуЇϦ    **1 .% 

 
 ăƑƨǄƑƢ-  Ǐƺ ǏǁĀǂƟǁä ìǊƜǁä îǐƙƉƗ) ƕǐĀǂƢǁä ƕǐƪƷǓä ƕǐƗƑƓƙ üǄƑƴǄCMS%:( 

) ýǂƬǃå ÿǒƕǒ1 Ɨǒāǈƶǆ èƓƿāïƼ íāƞā ()PÒ0.01(  ƓǌưƶƕĊǈáā ÜƗƪāïíǆǃå ðïõǃå ÿǒƕïïưǃå ÿǆ ÜƗƶƽƙïǆ èƓƞïí èíƕá  ǑƼ ýƮƓơǃå
 ÜƗǒāǄƤǃå ƓǌƙǒƬƹá ÿǒðåïõǃå ýƛǆ) éāơƕ7 ÜǑǈåïāơ( èïǌöá Ǒƙǃå ơƪ èǈƓƵ éǒơ ÜõƪāǄǃ ǑǃāǄơǃå íǌƞǃå ƴƞåïƙǃ ĄƗõïƽǆ ĄƗǒƪƓ

 ĄƓưƓƽƤǈå ĄåíǒíƬ ǑƼ ýǆƓƶǆ ƗǒƙƓƕƛ ðïõǃå Ɠǆá .ßƓƬƺǃå ƗǄǆơƙǆǃå )þƓƬ5  Üh- 8150 Üéāơƕ8  Ɠǆāí Ü1 Ɠǆāí Ü41282íǀƼ ( èíƕá 
 ĄƗƕƓƞƙƪå èöƼƓơā ÜíƓǌƞǗå úāïöǃ çíǒƞ ǏǄƵ ƗǒƙƓƕƛ æïƪƙ ýíƶǆ Ċýƿ ǑǃƓƙǃƓƕā ÜƗǒǃƓƵ èƓǈāǒǓå  ĄƗǈïƓǀǆ ƓǌƙǒƬƹá ÿǆ  ðïõǃå ƴǆ

ǏǄƞƙǒā ÜƗƪƓƪơǃå ƗöƼƓơǆ ßƓƬƺǃå ăāǄƤǃå ǏǄƵ ǊƙǒƙƓƕƛ ǊƑƓǈƕā çïāƮƕ ýưƼá  Ąåïåïǀƙƪå ïƛǂáā Ü ðïõǃå Ăíǃ ƗǄǆơƙǆǃå úƓƽƞǄǃ )Sayar 
et al., 2008Ü( ïǒƬǒ Ɠǆǆ Ǐǃã Ɨǒǆǋá ƗƽƮǃå ǉîǋ ǑƼ ðǒǒǆƙǃå ÿǒƕ  ƗƪƓƪơǃåā ƗǄǆơƙǆǃå úƓǈƮǕå)Martin et al., 1987.( 
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bc 
cd 

 

cd 

 

cd 

 e 

cd 

 

cd 

 
de 

cd 

 
c-e 

a cd 

ab 

cd 

 

cd 

 

 üĀìƜǁä5  .ǏǁĀǂƟǁä ìƑǊƜǕä îǐƙƉƗ ) ƕƺƑƜǁä æìƑǄǁä ýǀäîƗ üǐǁìƓ ìƑǊƜǕä üǄƟƗ îƪáǄ ǏƺDMSI% (.ƞǄƾǁä þǄ ïîôǁ 
ϣуϪϜϼнЮϜ ϾϽГЮϜ 

)B( 

сЮнЯϳЮϜ ϹлϯЮϜ 

MPa (A) ) БЂнϧвB( 

-0.6 -0.8 -1 

сжϜϼнϲ 105.03
d-fƎ 108.70

b-e
 73.92

j-l
 95.88

bc
 

ϨнϳϠ 7 93.37
f-h

 89.75
g-i

 54.50
op

 79.21
ef

 

ϝвмϸ45367 107.02
c-f

 83.13
h-k

 34.87
r

 75.01
e-g

 

ϝвмϸ41282 141.17
a

 117.14
b-d

 80.91
h-k

 113.08
a

 

ϝвмϸ1 122.48
b

 109.75
b-e

 77.96
i-l

 103.40
b

 

ϝвмϸ 41149 86.60
g-j

 76.70
i-l

 16.80
st

 60.02
hi

 

ϨнϳϠ11 77.45
i-l

 72.54
j-m

 13.04
t

 54.34
i

 

ϝвмϸ4 70.83
k-n

 70.41
k-n

 36.95
qr

 59.40
hi

 

аϝІ10 80.90
h-k

 75.60
i-l

 45.80
p-r

 67.46
gh

 

аϝІ5 101.70
e-g

 82.90
h-k

 65.40
l-o

 83.33
de

 

аϝІ3 87.40
g-j

 72.30
j-m

 31.90
rs

 63.87
h

 

дънϮ 2 80.00
l-h

 85.00
h-k

 53.00
op

 72.67
fg

 

h-8150 81.60
h-k

 79.40
h-l

 57.60
m-p

 72.83
fg

 

ϸϝЃЪϒ1273 121.00
bc

 93.30
f-h

 5170
o-q

 88.76
cd

 

ϨнϳϠ8 84.10
h-k

 64.80
l-o

 55.70
n-p

 68.18
gh

 

) БЂнϧвA( 96.07
aƎ 85.41

b
 50.00

c
 77.16 

LSD 0.01 A= 5.257, B=11.755, A*B= 20.360 

ϣгуЦ F  ϣϠнЃϳгЮϜ A= 305.04**, B=30.21**, A*B= 3.53** 
Ǝ
  онϧЃв ϹзК ϣтнзЛв ФмϽТ ϝлзуϠ ϹϮнт ъ йЃУж  рϹϯϠцϜ РϽϳЮϜ ЙϡϧϦ сϧЮϜ ϤϝГЂнϧгЮϜ1.% 

 онϧЃв ϹзК ϣтнзЛв ϤϝЦмϽТ ϸнϮм пЮϖ ϽуЇϦ    **1 .% 

 
 

 
 üǀƪǁä1 . ǏǁĀǂƟǁä ìƑǊƜǕä îǐƙƉƗ  ƕǐĀǂƢǁä ƕǐƪƷǓä ƕǐƗƑƓƙ üǄƑƴǄ Ǐƺ)CMS%  (.ƕƨĀîìǄǁä ƞǄƾǁä ïîôǁ 

 

ǑùǃāǄơǃå íƓùǌƞǘǃ ƓǌǄǆơƙ ǑƼ ðïõǃå ƗƕƓƞƙƪå ÿǒƓƕƙ öơǚǒĈ Üûƕƪ Ɠǆǆ. ïùǌöá íùǀƼ ÿåðåïùõǃå )h- 8150 ÿǙāƞ Ü2(  ǏǄƵá Ąǚǆơƙ
 ðïõǃå èíƕá ýƕƓǀǆǃƓƕ .çïíƓƕǃå ƗǄơïǆ ýǚƤ ýƿá èƓǒāƙƪǆ Ǐǃã ƓǌǄǆơƙ Ɨƞïí èƶƞåïƙā ÜèƓƕǈǗå ƗǄơïǆ ýǚƤ íƓǌƞǘǃ) éāơƕ11 Ü

 Ɠǆāí41149þƓƬ Ü3 íƓƪǂá Ü 1273(  èƽĊǈƮ ÿǒơ ǑƼ .(çïíƓƕǃåā èƓƕǈǗå) Ɠǋāǆǈ ǑƙǄơïǆ ýǚƤ ǑǃāǄơǃå íƓǌƞǘǃ ĄƗõïƽǆ ĄƗǒƪƓƪơ
) ðïùõǃå Ɠǆāí1í Ü Ɠǆā41282 Üéāơƕ7 Ɠǆāí ÜǑǈåïāơ Ü45367( .çïíƓƕǃåā èƓƕǈǗå ƗǄơïǆ ýǚƤ ƗǄǆơƙǆ ðïõǂ  Ċÿá íǂâǒ Ɠǆǆ

 íƓǌƞǗå úāïöǃ ðïõǃå üǄƙ ƗƕƓƞƙƪå Ɨƶǒƕõ ÿƵ çïāïưǃƓƕ ïƕƶƙ Ǚ íƿ ÜúƓƽƞǃå ƓǆǒƪǙ ƗǒƑǒƕǃå èåíƓǌƞǘǃ ǑƙƓƕǈǃå ýǆơƙǃå Ɨƞïí

0.00
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20.00

30.00
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éǒơ Üïāõƙǃåā āǆǈǃå ÿǆ Ɨǀơǚǃå ýơåïǆǃå ýǚƤ ÜǑƑƓǆǃå  ýǆơƙǃå ïǒǒƓƶǆ Ċþƛ ÿǆā ÜǑƑƓǆǃå íƓǌƞǗå úāïöǃ ƗƕƓƞƙƪǙå úǄƙƤƙ
ǉíùƞā Ɠǆ ƴùǆ ûùƕƓõƙǒ åîǋā Ɨǒïāõƙǃå ƗǄơïǆǃå úǚƙƤƓƕ åçíāƶǃ )2007.( 

ìƑƨ ăƑƨ- ) ôƑƓƗîǗä üǄƑƴǄr.æîìƑƓǁäĀ çƑƓǆǕä ǏƗǂƟîǄ üǘƢ ÛƕƨĀîìǄǁä çƑƻƬǁä þǐƓ ( 
) ýāíƞǃå ÿǒƕǒ6 èǙíùƶǆ çíƓùǒð Ċÿá öơāùǃ éǒơ ÜƗƪāïíǆǃå èƓƽƮǃå ÿǒƕ õƓƕƙïǙå ýǆƓƶǆ þǒƿ (úƓùƽƞǄǃ Ǒƕùƪǈǃå ýùǆơƙǃå ƓùǆǒƼ èùõƵá Ü

Üíƶƕ  ƗǒƑƓƮơǗå ƗǃǙíǃå ƗǒǃƓƵ ĄƓǆǒƿ)PÒ0.01( ) ðïõǃå èåïíƓƕā ïāîƞ Ăíǃ ƗƼƓƞǃå çíƓǆǃå þǂåïƙ ǑƼ0.608** Ür=0.755**(  ǏǄƵ
Ɨƞǒƙǈ .Ǒǃåāƙǃå  ǑùƼ ƗùǒƕƓƞǒǙå çíƓǒðǃåƓùùǋïāîùƞ ýåāùùõá )r= 0.355*(  íåíùƙǆǙå ǏùǄƵ çïíƓùƿ ïāîùƞ èåî ðïùõ æƓùƤƙǈå Ɨùǒǆǋá íùǂâǒ åîùǋā

 ïƛá ÿǆ Ɠǌǃ Ɠǆǃ ÜæƶƬƙǃåāƍ ĄƗùǒǆǂ ƴǒǈùƮƙ ǏùǄƵ ǑƕƓùƞǒǙå ǊùƪƓǂƶǈåā ßƓùǆǃå óƓùƮƙǆå èǙíƶǆ çíƓǒð ǑƼ ǑƕƓƞǒ  ƗùƼƓƞǃå çíƓùǆǃå ÿùǆ ïùƕǂá
) ïāîƞǃå ǑƼr= 0.753**( ÿǆ Ɠǌǈǂǆƙ íƓùƮǆ ÿùǆ ïùƕǂá Ɨùǒǆǂ óƓƮƙǆå ÜƓùǌǈǆ ƗùǒƼƓǂ Ɨùǒǆǂƕ ƗùǒƑåāǌǃå ßåðùƞǕå Ċíùǆā ƗǒùưïǕå āùǆǈǃå ï

) Ɨùùǒāƿ èåïíƓùùƕ ßƓùùõƵã āá ýǒǂùùƬƙ Ǐùùǃã ăíâùùƙā ÜƗùùƼƓƞǃå çíƓùùǆǃå þǂåïùùƙ ýíùùƶǆ ǑùùƼ ǑƕƓùùƞǒã ĆýǂùùƬƕ ñǂƶǈùùǒ Ɠùùǆǆr=0.743** ýǚùùƤ ÿùùǆ (
) Ơùǆǀǃå èåïíƓùƕā ïāîùƞ ǑùƼ ƓùùǌƙǒƙƓƕƛ ǏùǄƵ ƗùǒāǄƤǃå ƗǒùƬƹǕå ƗùöƼƓơǆ0.376** Ür=0.482**.Ǒǃåāùƙǃå ǏùùǄƵ (  ôåïƶƙùùƪå ýǚùƤ ÿùǆā

) ýāíùùƞǃå ƝƑƓùƙǈ6 Ĉ(  ƗǆǋƓùùƪǆǃå Ăíùùǆ öùơǚǒāùƼïāǆǃå èƓƽùùƮǄǃ ƗùǒƕƓƞǒǙå-  .çïíƓùƕǃåā èƓùùƕǈǗå ǑùƙǄơïǆ ýǚùùƤ ÜƗùùǒƞāǃāǒðǒƼ ðïùùƕǒ ǑǃƓùùƙǃƓƕā
    .úƓƽƞǄǃ Ơǆǀǃå ðïõ ƗǆāƓǀǆ ƴƼï ǑƼ ǏǃāǕå ƗƞïíǃƓƕ ÜƗǒƞāǃāǒðǒƽǃå èƓƽƮǄǃ Ǒǆǂåïƙǃå ýǆƶǃå Ɨǒǆǋá Ɠǈǋ 

 åîǋ ðïõ ƗǄƕïƺǃ ïǒǒƓƶǆǂ ÜǑǃāǄơǃå íƓǌƞǗå úāïö èơƙ ƗǒǆƓǈǃå ïāîƕǄǃ ÜǑƕƪǈǃå ýǆơƙǃå ïƬâǆ ƗƽƮ íƓǆƙƵå ÿǂǆǒ ûƕƪ Ɠǆǆ
 úƓƽƞǃå ýǆơƙǃ Ɨǆǌǆ ƗǒƞāǃāǒðǒƼ èƓƽƮåāǆƕ ƴƙǆƙƙ èƓƙƓƕǈ ǏǄƵ ýāƮơǃå ƴǆ çāǀƕ èõƕƙïå Ɠǌǈāǂ èƓƕǈǗå ƗǄơïǆ ýǚƤ ýāƮơǆǃå

 Üïāîƞǃå ǑƼ ƗƼƓƞǃå çíƓǆǃå þǂåïƙ ýƛǆîǋā Ɨƪåïí ƴǆ ûƕƓõƙǒ å)2012(Ahmadi et al.,   ǑƕƓƞǒå õƓƕƙïå íāƞā Ǐǃã ƓǌǒƼ ïƓƬá Ǒƙǃå
 .Ɨǀơǚǃå ýơåïǆǃå èåïƬâǆā ÜƠǆǀǃå ðïõǃ èƓƕǈǗå çïƙƼ èåïƬâǆ ÿǒƕ ăāǈƶǆ ÜǑƛåïāǃå ÿǒƓƕƙǃå ÿǆ çíƓƽƙƪǙå ÿǆ Ɠǈǈǂǆǒ Ɠǆ åîǋā

 çåíƋǂ çïíƓƕǃåā èƓƕǈǗå ǑƙǄơïǆ ýǚƤ ÜƗƪāïíǆǃå ƗǒƙƓƕǈǃå èƓƽƮǄǃ ÜƗƕƪƓǈǆǃå ƗǈƓǀƙǃå íǒíơƙāÜúƓƽƞǃå ýǆơƙ Ɨǒǃà Ɨƪåïí ǑƼ çíǒƽǆ
ÜƗǄǆƓǂƙǆǃå ƗǒƵåïðǃå Ɨǆðơǃåā .ýāƮơǆǃå åîǋ ƗǒƞƓƙǈã çíƓǒðǃ Üçíǒíƞ ðïõ ýƓƤíȒåā  ÿƓƪǈǗå èƓƞƓǒƙơå íƪǃ çíƵåāǃå ýƕƪǃå ÿǆ Ǒǋā
 .ýƕǀƙƪǆǃå ǑƼ ƗǒƑåîƺǃå 

 üĀìƜǁä6 ýǐƽ .) ôƑƓƗîǗä üǄƑƴǄr ( üǘƢ ÛƕƨĀîìǄǁä çƑƻƬǁä þǐƓ.æîìƑƓǁäĀ çƑƓǆǕä ǏƗǂƟîǄ 

ϣЂмϼϹгЮϜ ϣУЋЮϜ 
 сϡЃзЮϜ ЭгϳϧЮϜ ϽІϕв

РϝУϯЯЮ 
ϼмϻϯЮϜ ЬнВ 

 ЭгϳϦ ϽІϕв РϝУϯЮϜ

ϼмϻϯЮϜ ЬнВ ЭуЮϹϠ 

 ЭгϳϦ ϽІϕв РϝУϯЮϜ

 РϝϯЮϜ дϾнЮϜ  ЭуЮϹϠ

ϤϜϼϸϝϡЯЮ 

ϼмϻϯЮϜ ЬнВ 0.355*    

 ЭгϳϦ ϽІϕв ЬнВ ЭуЮϹϠ РϝУϯЮϜ

ϼмϻϯЮϜ 
0.608** 0.753**   

 ЭгϳϦ ϽІϕв  ЭуЮϹϠ РϝУϯЮϜ дϾнЮϜ

ϤϜϼϸϝϡЯЮ РϝϯЮϜ 
0.755** 0.493** 0.743**  

ϣтнЯϷЮϜ ϣуЇОцϜ ϣуϦϝϡϪ 0.091 0.376** 0.482** 0.112 

 онϧЃв ϹзК АϝϡϦϼъϜ ЭвϝЛв ϣгуЦ  ϣтнзЛв ** ̪*5 мϒ%1.сЮϜнϧЮϜ пЯК % 
 

 ƕƬǘƢǁäçƑƟîƗƾǄǁäĀ: 
1- āùùƼïāǆǃå èƓƽùùƮǃå èïƛƋùùƙ- ƴùùƞåïƙ ƴùùǆ ĄƓƕǄùùƪ Ɨùùƪāïíǆǃå ƗùùǒƞāǃāǒðǒƼ  íùùǌƞǃåǑǃāùùǄơǃå ĄƗùùƞǒƙǈ Ü  ƗƼƓùùưǗÿǄǒùùƛǒå Ǒǃāùùƕ æùùǂïǆ  ýāùùǂǒǄƹ
)PEG6000( .ƗƵåïðǃå õƪā ǑƼ 
2- ǑǃāǄơǃå íƓǌƞǘǃ ƓǌǄǆơƙ ǑƼ Ɨƪāïíǆǃå ðïõǃå ƗƕƓƞƙƪå èǈǒƓƕƙ(çïíƓƕǃåā èƓƕǈǗå) ǑƙƓƕǈǃå āǆǈǃå ǑƙǄơïǆ ýǚƤÜ. 
3-ÿùùǂǆǒ ƗƽùùƮǂ ÜèƓùùƕǈǗå ƗùùǄơïǆ ýǚùùƤ ƗùùǒïƕƤǆǃå ƗùùǄƕïƺǃå Ɨùùǀǒïõ ýƓǆƶƙùùƪå  ýùùǆơƙǃå ïùùƬâǆÜúƓùùƽƞǄǃ Ǒƕùùƪǈǃå  þǒùùǒǀƙ ǑùùƼ Ɨƶǒïùùƪ çåíƋùùǂ

.Ơǆǀǃå ðïõ Ăíǃ ǑǃāǄơǃå íƓǌƞǗå ýǆơƙǃ Ǒƛåïāǃå ÿǒƓƕƙǃå 
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4- èƓùƪåïíǃå ÿùǆ íǒðǆǃå ßåïƞã  ǏùǄƵ ýāùƮơǃå ÿùǆ ÿǂǆƙùǈǃ .ƗùǒǄǀơǃå ƗùƵåïðǃå úāïùö ÿǆùư ÜƗùƪāïíǆǃå ðïùõǃå ƗǒǂāǄùƪā ßåíá þǒāùǀƙǃ
ùƶƙ Ǒùƙǃå ûõƓùǈǆǃå ǑƼ ëƓƞǈƕ ǊƙƵåïð ÿǂǆǒ Ơǆǀǃå ÿǆ Ǒƛåïā ðåïõ ǉƓùǒǆ ƗùǒƓƽǂ þíùƵ āá ÜƗùǒïõǆǃå èǙāùõǌǃå ÷ðāùƙā þƓùöƙǈå þíùƵ ÿùǆ ǑǈƓ
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Abstract:  

The experiment was carried out at the General Commission for Scientific Agricultural Research 

(GCSAR), Damascus/Syria, in 2012, to assess the performance of 15 genotypes of wheat at 

germination and seedling stages, under artificially imposed of three osmotic potential levels (-0.6, -

0.8, -1 MPa), using specific concentrations of poly ethylene glycol PEG6000, in addition to the 

control, according to splitplot design, according to plant growth stage, with three replicates. The 

results showed significant differences (PÒ0.01), among the genotypes. The genotypes (Hourani , 

Bohoth 7, Douma 1, Douma 41282, Douma 45367, Douma 4, Golan 2, h-8150) achieved the lowest 

reduction in relative drought tolerance index (RDTI) about (4, 2, 1, 8, 12, 9, 5, 3%) respectively. 

The media of osmotic potential caused a significantdecline in growing seedling, but the  genotypes  

(Douma 1, HouraniBohoth 7, Douma 41282,Bohoth 8, Golan 2) had the highest seedling 

superioritywitha remarkableincreaseindry matteraccumulation(DMSI%)at the high level (-1MPa)  

about (36 3̪0 4̪2  4̪3 3̪4 3̪4 3̪6 4̪3 4̪8%) respectively, compared with control. and classified as 

more tolerance for osmotic potential. A significant correlation between physiological  indicators 

was determinedwhich appear the importance ofrelative drought tolerance index, duringseed 

germination,whichreflected onroot lengthincrementlater (r = 0.608 **)and havingstrong (r =0.743 

**) under stress conditions, during the early growth stages of wheat. 

Keywords: Osmotic potential, PEG6000, Relative drought tolerance index, Wheat. 
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ïîôǁ ƕǐƳĀǆǁäĀ ƕǐƜƑƗǆǕä çƑƻƬǁä óƴƓǁ ƕǐƙäîĀǁä ƕǐǀĀǂƨǁä  ƑǐĀƬǁä üĀƺ þǄ [Glycine max (L.) Merr.] 

*ìĀƨƴǁä ìĀîƷ)м(   ĀýƑƟǂǁä þƑƨƷ)м ( åƑǊƪ ìĀƴƨĀ)м( 

)1.Ɨǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜýǒƮƓơǆǃå éāơƕ çïåíã .( 
 :ǑǈāïƙǂǃǗå íǒïƕǃå .íāƪƶǃå íāïƹ .í :ƗǄƪåïǆǄǃ*)ghroodaswd@yahoo.com (. 

 :þǚƙƪǙå ƣǒïƓƙ28/10/2015    :ýāƕǀǃå ƣǒïƓƙ02/12/2015 

:òƢǂǄǁä 
 Ǒǆùùƪāǆ ýǚùùƤ ÜƗǒïāùùƪ ǑùùƼ ÜƗùùǒƵåïðǃå ƗùùǒǆǄƶǃå éāùùơƕǄǃ ƗùùǆƓƶǃå ƗùùƑǒǌǄǃ ƗùùƶƕƓƙǃå ïƓùùǒá íùùơåā Ɨùùõơǆ ǑùùƼ Ɨùùƪåïíǃå èîùùƽǈ2011 ā2012 .

 ííùƵ ÜèƓƽùƮ ÿùǆ ýùǂǃ ÜýùưƼǕå æǖùǃā ÜÿǒāùƕǕå õùƪāƙǆǃ ĄƓùƪƓǒƿ ÿǒùƞǌǃå çāùƿā ÜúǚƙƑǙå ǏǄƵ ƗƮƓƤǃåā ƗǆƓƶǃå çïíǀǆǃå Ɨƪåïí úíǌƕ
 ÿðāā ÜïƓùùùùùǋðǗå Ǐùùùùùƙơ þƓùùùùùǒǕå100  ǑǃíƓùùùùùƕƙǃå úùùùùùƮǈ ÿǒùùùùùƞǌƙǃå þåíƤƙùùùùùƪƓƕ .Ɨùùùùùǒïîƕǃå ƗùùùùùǄƺǃåā ÿǒƙāïùùùùùƕǃå Ɨƕùùùùùƪǈā Üèùùùùùǒðǃå Ɨƕùùùùùƪǈā Üçïîùùùùùƕ

)Halfdiallel crosså þǒǆùƮƙ ûùƼā ( çïíùǀǆǄǃ çíùƑƓƶǃå èƓùǈǒƓƕƙǃå çíƓǒùƪ ƝƑƓùƙǈǃå èïùǌöá .èåïïùǂǆ ƗùƶƕïƋƕā ƗǒƑåāùƬƶǃå ƗùǄǆƓǂǃå èƓùƵƓõǀǃ
 ÿðāā Ɨǒïîƕǃå ƗǄƺǃå ǑƙƽƮǃ ƗǆƓƶǃå úǚƙƑǙå çïíǀǆ èƓǈǒƓƕƙ ǏǄƵ ÜúǚƙƑǙå ǏǄƵ ƗƮƓƤǃå100  Ǒƛåïāùǃå ýùƶƽǃå çïõǒùƪ íùǂâǒ Ɠùǆǆ Üçïîƕ

Ɨùǒíïƽǃå ÿùƞǌǃå ǑƼ èƓƽƮǃå ǉîǋ éǒïāƙ ǑƼ ÜǑƼƓưǗå ïǒƹ  Ǒƛåïāùǃå ïǒƛƋùƙǃå èùơƙ Ɨùƶƿåā èƓƽùƮǃå üùǄƙ ÿƎùƼ ǑǃƓùƙǃƓƕā ÜƗùǒǃíƓƕƙǃå úùƮǈ
 Ɠùǆǆ Üÿǒƙāïùƕǃåā èùǒðǃå ÿùǆ ýùǂ Ɨƕùƪǈā ÜïƓùǋðǗå Ǐùƙơ þƓùǒǕå ííùƵ èƓƽùƮǃ íƑƓùƪǃå āǋ ǑƼƓưǗå Ǒƛåïāǃå ýƶƽǃå ÿƓǂ ÿǒơ ǑƼ ÜăíƓǒƪǃå

 .ƗùùùùǒƑðƞǃå çíƓǒùùùùƪǃå èƓùùùùƛïāǆ ïǒƛƋùùùùƙ èùùùùơƙ èƓƽùùùùƮǃå ǉîùùùùǋ ÷āùùùùưƤ Ǒùùùùǈƶǒÿùùùùƞǌǃå èùùùùǂǄƙǆåā Sb239×Sb308  ÜSb235×Sb305 
ÜSb235×Sb298  ÜSb181×Sb305  ÜSb181×Sb235  ƗƽùùùƮǃ ýùùùưƼǕå æǖùùùǃ ĄƓùùùƪƓǒƿ ÿǒùùùƞǌǃå çāùùùǀǃ Ɨùùùǒāǈƶǆā Ɨùùùƕƞāǆ ĄƓùùùǆǒƿ

 êƓƙǈǗåăïîƕǃå úǚƙùƑǙå ǏùǄƵ ƗùƮƓƤ çïíǀǆ èǂǄƙǆå Ǒƙǃå ÿƞǌǃå þöƶǆ ÿƞǌǃå ǉîǋ ýǂƬƙā ƗǀƑƓƽǃå çíƓǒƪǃå ïǒƛƋƙǃ ƗƶưƓƤ üǃîƕ ǑǌƼ Ü
ǑǃƓƙǃƓƕā Ɨǒāǈƶǆā Ɨƕƞāǆ çíƓǒƪǃå íāƞāƕ õƕƙïǆ ƓǆǋïǒƛƋƙ ÿǕ Ɠǌǈǒƕ Ɨǒāǀǃå Ɨǒƛåïāǃå ƗƿǚƶǃƓƕ ƓǌǄǒǄƶƙ ÿǂǆǒ . 

 :ƕǐƟƑƗƻǄǁä çƑǄǂǀǁäÜÿǒƞǌǃå çāƿ ÜúǚƙƑǙå ǏǄƵ ƗƮƓƤǃåā ƗǆƓƶǃå çïíǀǆǃå ÜǑǃíƓƕƙǃå úƮǈ ÿǒƞǌƙǃå  .ƓǒāƮǃå ýāƼ 
 

ƕǄìƾǄǁä: 
 Ċíùùƶǒ  ƓǒāùùƮǃå ýāùùƼ ýāùùƮơǆ Merr.)L. (max  Glycine  Ɨùùǒǃāǀƕǃå ƗùùǄƑƓƶǃå ýǒùùƮƓơǆ íùùơáLeguminoseae ĊǈùùƮǒā Ü íùùơƋǂ ú

 ĊǒíƓùùùùùƮƙƿǙå ýǒùùùùùƮƓơǆǃåùùùùùĊǒǆƙƙ éùùùùùǒơ ÜþǃƓùùùùùƶǃå Ăāƙùùùùùƪǆ ǏùùùùùǄƵ ƗùùùùùǆƓǌǃå Ɨ èùùùùùǒðǃåā ÿǒƙāïùùùùùƕǃå ÿùùùùùǆ Ɨùùùùùƶƽƙïǆ Ɨƕùùùùùƪǈ ǏùùùùùǄƵ ƓùùùùùǌƑåāƙơƓƕ ǉïāîùùùùùƕ ð
Schaafsma, 2000) Ü(ƙ Ǒùƙǃå Ɨùùǒǃāǀƕǃå ƗùǄƑƓƶǃå íåïùƼá ïƑƓùƪǂ Ɨùƕïƙǃå ƗƕāùùƮƤ ÿǒùƪơƙ ǑùƼ Ɠùǋïāí Ǐùǃã ĄƗƼƓùùưã èùùǒƕƛƙǃå ƗĊǒùƮƓƤƕ íïùƽǈ
ăāùƞǃå èāðǔùǃ ăāùǒơǃå )Karpenstein and Stuelpuage, 2000(ùĊƪāƙ .ùĊǒǆǃƓƵ ǊùƙƵåïð èƓơƓùƪǆ èƶ þƓùùƵ ǑùƼ èùƺǄƕ Ǐùƙơ ĄƓ

2008  Ǒǃåāơ97 ǉïåíǀǆ êƓƙǈƎƕ ïƓƙǂǋ ÿāǒǄǆ231   ĊǒƞƓƙǈȒåā ÿõ ÿāǒǄǆ Ɨ2.38 ÿõïƓƙǂǋ/ )FAO, 2008( . 
 Ċíƶƙ  ĊǒǄǆƵ ÿǆ ƓǒāƮǃå ýāƼ ýāƮơǆ ÿǒƪơƙ èƓ ĊǒƪƓƪǕå þƓǌǆǃå ƗǒƞƓƙǈã ƗƿƓõ èåî úƓǈƮá ǏǄƵ ýāƮơǄǃ üǃîā ÜƗǒƕïƙǃå Ɲǆåïƕǃ Ɨ
 ĊǒƵāǈāƗǒǀǈ ĆèǙǚƪ ÿǒƕ ÿƓǂá ąßåāƪ ǑǃíƓƕƙǃå ÿǒƞǌƙǃå ïƕƙƶǒā .Ɨƿāƽƙǆ Ɨ  ƗǆíƤƙƪǆǃå ûƑåïõǃå þǋá ÿǆ ÜƠǒǀǄƙǃå ƗĊǒƙåî ƗǒïƓƞƙ úƓǈƮá þá

åïƬâǆǃå ïǒíǀƙā ƗƽǄƙƤǆǃå Ɨǒƛåïāǃå æǒǂåïƙǃå ßåíá ÿǒƕ ƗǈïƓǀǆǄǃƗǆƓǌǃå èƓƽƮǄǃ Ɨǒƛåïāǃå è )Griffing, 1956( úĊïƵ .
)1960(Falconer   úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǃåGeneral combining ability )GCA õƪāƙǆ ƓǌǈƋƕ ÜƓǆ ƗƽƮǃā Ɠǆ Ɨǃǚƪǃ (

 ƝƙƓǈǃå ĊăāƕǕå ïǒƛƋƙǄǃ ñƓǒǀǆ üǃîƕ ǑǌƼ ÜƗǃǚƪǃå ǉîǋ ƗǂïƓƬǆ ÿƵ èƞƙǈ Ǒƙǃå ÿƞǌǃå ƴǒǆƞ ǑƼ ƗƽƮǃå ǉîǋ Ɨǆǒƿ Ǒǆǂåïƙǃå ïƛǕå ÿƵ
  ƗƮƓƤǃå úǚƙƑǙå çïíǀǆ Ɠǆá .èƓƛĊïāǆǄǃSpecific combining ability )SCA õƪāƙǆ úåïơǈå ǑǌƼ ÜƓǆ ƗƽƮ ǑƼ Ɠǆ ÿǒƞǌǃ (
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Ơùưāá .ǊùǒāƕǕ ƗǆƓƶǃå çïíǀǆǃå ÿƵ ÿǒƞǌǃå åîǌǃ ƗƽƮǃå ǉîǋ Ɨǆǒƿ 2001)( Lopes  ïƛǕå ÿĊǆưƙƙ úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǃå ÿá
 ïƙǃå) ǑƼƓưǗå ýƶƼ Ǐǃã ƗƮƓƤǃå úǚƙƑǙå çïíǀǆ ïǒƬĈƙ ÿǒơ ǑƼ Ü(Ǒǆǂåïƙǃå) ǑƼƓưǗå ïƛǕå ÷āǈ ÿǆ ûĊāƽƙǃåā èƓƛĊïāǆǄǃ (Ǒǆǂå
 .çíƓǒƪǃå ǑƼ ÿƞǌǃå ýưƼá ÿƓǂā úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǃå èåïǒƛƋƙ ǑƼ ƓǒāƮǃå ýāƼ ýāƮơǆ ÿǆ Ɨƪāïíǆǃå úƓǈƮǕå èǈǒƓƕƙ

 ÿƞǌǃå Ǒǋ ÜúǚƙƑǙå ǏǄƵ ƗƮƓƤǃå çïíǀǆǃå ïǒƛƋƙ Ċÿá öơāǃ ÜĄƓǆāǆƵā .úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå Ɠǌƙïíƿ ïǒƛƋƙ ǑƼ çðǒǆƙǆ ßƓƕà ÿƵ ƗƞƙƓǈǃå
 èƓƽƮ èåî ßƓƕà ÿƵ ƗƞƙƓǈǃå ÿƞǌǃå ÿáā ÜƗǒƕƓƞǒã úǚƙƑǙå ǏǄƵ ƗǆƓƵ çïíƿ èǂǄƙǆå íƿ Ɨƕāƹïǆǃå ƓǌƙƓƽƮ ǑƼ Ąåðǒǆƙ ïƛǂǕå ßƓƕǓå

 ā ÜúǚƙƑǙå ǏǄƵ ƗƮƓƤǃå Ɠǌƙïíƿ ǑƼ ĄƓǒƕƓƞǒã Ąåïƛá èïǌöá ƗǈǒƓƕƙǆ íơá üǚƙǆå ÿƵ ƗƞƙƓǈ ǑǃíƓƕƙǃå ÿǒƞǌƙǃå ǑƼ ÿƞǌǃå ýưƼá èǈƓǂ
 Ċāƽƙǆ Ɨǆǒƿ ÿǒƞǌǄǃ Ɨǈāǂǆǃå ßƓƕǓå) úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǄǃ ƗƿAngela, 2001; Pandini et al., 2002 .( 

 Ċǒƕÿand Devine (2008)  Mebrahtu  ǌƙƪåïí ǑƼƓǆ  ƗƮƓƤǃåā ƗǆƓƶǃå úǚƙƑǙå Ǒƙïíǀǆ Ċÿá ÜƓǒāƮǃå ýāƼ ÿǆ ðïõ çïƬƵ ǏǄƵ
 ÿðāā ÜèƓƕǈǃå ÷Ɠƽƙïå ýƛǆ èƓƽƮǃå ôƶƕǃ Ɨǒāǈƶǆ èǈƓǂ100  ĊǒǄǆƵ ÿƓƼ ǑǃƓƙǃƓƕā Üçïîƕ ïǒƛƋƙā úǚƙƑǙå ǏǄƵ çïíǀǆǃå þǒƿ íǒíơƙ Ɨ

åïāǃå ýƶƽǃå ýǚƤ ÿǆ ăāƕïƙǃå ýǆƶǃå Ǌǒƞāƙ ǑƼ ƓǆǋƓƪǒ ÿá Ɠǆǌǃ ÿǂǆǒ Ǒƛåïāǃå õǆǈǃå Ċǂơƙǆǃå Ǒƛ Ǒƙǃåā ÜƗǆƓǌǃå Ɨǒǆǂǃå èƓƽƮǃƓƕ þ
 ƗǆƓƶǃå çïíǀǆǃå ÿǒƓƕƙ ýǒǄơƙ Ăíǃā .íāƬǈǆǃå úíǌǃå ûǀơƙ Ɨǒāƕïƙ Ɨǒƞǒƙåïƙƪã ÷ƓƕƙȒåā ƗƕƪƓǈǆǃå ßƓƕǓå ïƓǒƙƤå ǏǄƵ ÿǒƕïǆǃå íƵƓƪƙ

Ɠƕǈ /ÿāïǀǃå ííƵā ÜèƓƕǈǃå ÷Ɠƽƙïå ßƓǈƛƙƪƓƕ ÜƗƪāïíǆǃå èƓƽƮǃå ýǂǃ ĄƓǒāǈƶǆ ÿƓǂ Ɠǆǋǚǂ ÿá ÿĊǒƕƙ ƗƮƓƤǃåā íǂâǒ üǃî ǑǃƓƙǃƓƕā Üèá Ċÿ
 Ċǒǆǂåïƙǃå Ɨǒƛåïāǃå èåïǒƛƋƙǃåƗ  Ċǒǆǂåïƙǃå ïǒƹā) èƓùƽƮǃå ǉîǋ ÿƵ ïǒƕƶƙǃå ǑƼ ĄƓƶǆ èǆǋƓƪ Ɨ2006 Kunkaew et al., .( 

 Ċƽǈ ĊǒƵāǈǃå èƓƽƮǃå èǃāƓǈƙ Ǒƙǃå èƓƪåïíǃå ÿǆ íǒíƶǃå èîƓǋåïƞá Ɨƪåïí ǑƽƼ .èǒðǃåā ÿǒƙāïƕǃå ýƛǆ ïāîƕǄǃ Ɨ(2007)  Maloo and 
Sharma   Ɠơưāá Ċƙǆƙ ßƓƕǓå íơá Ċÿá Ǐǃã çïƓƬǗå ƴǆ ÜƓǌƑƓƕà ǏǄƵ èǒðǃåā Üÿǒƙāïƕǃå ÿǆ Ɠǋåāƙơǆ ǑƼ èƿāƽƙ íƿ ÿƞǌǃå þöƶǆ ÿá ƴ

 ĊǒƑƓƮơã ƗǃǙí èåîā ÜƗƕƞāǆ Ɨǆǒǀƕ.úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǃå ïǒƛƋƙǃ ƗǒǃƓƵ Ɨ  ǏǄƵ ƗƮƓƤǃå çïíǀǆǃå ÿǆ Ɨǒǆǋá ïƛǂá Ǒǋā
 Ɠǆǆ ÜúǚƙƑǙåǑǈƶǒ ) ïāîƕǃå ǑƼ ÿǒƙāïƕǃå Ăāƙơǆƕ þǂơƙǃå ǑƼ Ǒǆǂåïƙǃå Ǒƛåïāǃå ýƶƽǃå çïõǒƪYingdong et al,. 2015.( 

:Ǐǃã Ɨƪåïíǃå ǉîǋ èƼíǋ 
1- ) ƗǆƓƶǃå çïíǀǆǃå ïǒíǀƙGCA) ƗƮƓƤǃåā (SCA .úǚƙƑǙå ǏǄƵ ( 
2 -  .Ɨǈāǂǆǃå ÿƞǌǄǃ ÿǒƞǌǃå çāƿ ïǒíǀƙ 
3 - ƽƮ ýǂ ïāǌö ǑƼ ïõǒƪǆǃå Ǒƛåïāǃå ïǒƛƋƙǃå íǒíơƙ.Ɨƪāïíǆǃå èƓƽƮǃå ÿǆ Ɨ 

 ìäĀǄ èƟƓǁäƾƏäîôĀǈ: 
 ǑƼ ǑƑǒƕǃåā ǑƼåïƺƞǃå íƵƓƕƙǃå ñƓƪá ǏǄƵ èïǒƙƤå ÜƓǒāƮǃå ýāƼ ÿǆ Ɨǒƛåïā ðïõ Ɨƙƪ ÿǒƕ ƗǒǃíƓƕƙǃå úƮǈ ÿǒƞǌƙǃå ƗǒǄǆƵ èîƽǈ

 Ɨǒƙǒðǃå ýǒƮƓơǆǃå éāơƕ þƪƿ ÿǆ ÜƓǌƑƬǈǆǃå) ýāíƞ1(Ü  þƓƵ ýǚƤ2011 ÜāƕåïƤ Ɨǀõǈǆ ǑƼ Üçïîǃå éāơƕǃ ïƓǒà íơåā Ɨõơǆ ǑƼ Ü
 ÜûƬǆí æïƿ ÜƗǒïāƪ ǑƼ ïåíǀǆƕ ïơƕǃå Ơõƪ ÿƵ ƴƽƙïƙ Ǒƙǃå 620 Üþ)ǌ 49.37 33° 30  ĄǙƓǆƬ ( ā)ǌ 13.97 36° 29 ÜĄƓƿïƬ (  

 Ċǒǆƙƙā ĄƓǆāǒ ïƬƵ Ɨƶƕƪ ýƮƓƽƕ ÿǒǒƵåïð ÿǒíƵāǆ ǑƼ ƗǒāƕǕå ðïõǃå èƵïð .þåāǀǃå ƗƽǒƽƤ Ɨǒǈǒõ Ɨƕïƙƕ ð Ċþƙ éǒơ .Ɠǆǌǈǒƕ  ƗǒƓǌǈ ǑƼ
.Ɨǈǒƞǌǃå ïāîƕǃå ÿǆ ƗǒƼƓǂ Ɨǒǆǂƕ  ĄƓǒíïƼ ĄƓǈǒƞǋ ïƬƵ ƗƪǆƤ ǏǄƵ ýāƮơǃå þƪāǆǃå 

 
ǁä üĀìƜ1.  çƑƻƬäĀǄ.ƕƨäîìǁä Ǐƺ ƕǄìƢƗƨǄǁä ƕǐƙäîĀǁä ïîôǁä 

 

ϿвϽЮϜ сϪϜϼнЮϜ ϾϜϽГЮϜ ϼϝкϾцϜ днЮ ЮϜϼϹЋг 

Sb 181 WILLIA сϯЃУзϠ дϝжнуЮϜ 

Sb235 UNION ЍуϠϒ  ϝЫтϽвϒUSA 

Sb 239 DOUGLAS ЍуϠϒ  ϝЫтϽвϒUSA 

Sb 298 ROCIO сϯЃУзϠ  ϝтϼϝПзк1991 

Sb 305  И4 ЍуϠϒ  ϣуКϜϼϿЮϜ ϨнϳϡЮϜ ϿЪϽвï 

ϽЋв 
Sb 308  И66 сϯЃУзϠ  ϣуКϜϼϿЮϜ ϨнϳϡЮϜ ϿЪϽвï 

ϽЋв  
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 þƪāǆ ýǚƤ èƵïð Ɨƕïƞƙ ǑƼ Ɨƙƪǃå ƗǒāƕǕå ðïõǃå üǃîǂā ÜïƬƵ ƗƪǆƤǃå Ɨǒíïƽǃå ÿƞǌǃå þǒǒǀƙ Ċþƙ2012  ýǂǃ õāõƤ Ɨƶƕïá ƴƿåāƕ
 ýāõƕ Ɨǒƕǒïƞƙ Ɨƶõƿ 3 õāõƤǃå ÿǒƕ ƗƼƓƪǆƕā õƤǄǃ þ60 .èåïïǂǆ ƗƶƕïƋƕ Üþƪ  ýǂ ÿǆ ƗõƓơǆ èƓƙƓƕǈ çïƬƵ ǏǄƵ èåßåïǀǃå èîƤá

 ƓǌƙơƓƪǆ Ɨǒƕǒïƞƙ Ɨƶõƿ7.2 þ2 ù ÿðāā Ü(þāǒ) ïƓǋðǗå Ǐƙơ þƓǒǕå ííƵ èƓƽƮ ÿǆ ýǂǃ100  Ɨƕƪǈā Ü%èǒðǃå Ɨƕƪǈā Ü(ø) çïîƕ
 ā Ü%ÿǒƙāïƕǃåǃåÿõ) Ɨǒïîƕǃå ƗǄƺïƓƙǂǋ/  .( 

:ǏƏƑƬƟǕä üǐǂƟƗǁäĀ ƕƓîƜƗǁä ýǐǄƬƗ 
 þǒǆƮƙ ûƼā Ɨƕïƞƙǃå èîƽǈ) ƗǒƑåāƬƶǃå ƗǄǆƓǂǃå èƓƵƓõǀǃåRCBD ÿǒƓƕƙǃå ýǒǄơƙ ýāíƞ ǏǄƵ ýāƮơǄǃ èƓǈƓǒƕǃå ýǒǄơƙ Ċþƙ éǒơ Ü(

)ANOVA .( ā) ǑƙǃíƓƶǆ ǑƼ íïā Ɠǆǃ ûƼā ýưƼǕå æǕåā ÿǒāƕǕå õƪāƙǆǃ ĄƓƪƓǒƿ ÿǒƞǌǃå çāƿ èƕƪơ;Sinha and khanna, 
1975 Sneep et al., 1979 ïƓƕƙƤå ûƼā ÿǒƞǌǃå çāƿ þǒƿ Ɨǒāǈƶǆ ïƓƕƙƤå þƙā (T- test  þǃƓƶǄǃ(Wynne et al., 1970) Ü 
 ĊǄơāþǃƓƶǄǃ ýāǕå ýǒíāǆǃåā ƗǒǈƓƛǃå Ɨǀǒïõǃå æƪơ úǚƙƑǙå ǏǄƵ çïíǀǃå èǄGriffing, (1956)   ƝǆƓǈïƕ þåíƤƙƪƓƕ ÜMSTAT- C  Ü

 èǙíƓƶǆǃå ûƼā:ƗǒƙǓå 
S.S.due to GCA = ВÙ Ù ώ  

S.S.due to SCA =ВВ Ù ςВÙ Ù ςȾὲ ρ ὲ ς ώ 

GCA effects 

ὫὭ
ρ

ὲ ς
Ù Ù

ς

Î
ÙȢȢ 

   SCA effects 

   Sij=yij ï( )-(yi+yii+yj+yjj)+ ÙȢȢ 

S.E (gi) = 

Ⱦ

 

Ⱦ

  S.E(sij)=  

:ϩуϲGCA            .РыϧϚъϜ пЯК ϣвϝЛЮϜ ϢϼϹЧгЮϜ  

        SCA .РыϧϚъϜ пЯК ϣЊϝϷЮϜ ϢϼϹЧгЮϜ 

n ̮ ̭ϝϠфϜ ϸϹК :Ù ̮ ϣЮыЃЮϜ БЂнϧв :Ù ̮ еуϯлЮϜ БЂнϧв ::ʎ  сϛуϡЮϜ етϝϡϧЮϜ 

м ϩϲϝϡЯЮ ϝ̯ЧТм ϢϸϝуЃЮϜ ϣϮϼϸ ϤϼϹЦMather (1949): 

= 

 :ϩуϲ .ϢϸϝуЃЮϜ етϝϡϦ 

  .сгЪϜϽϧЮϜ ЭЛУЮϜ етϝϡϦ 
 

м̵ϹЦ) рнϠцϜ БЂнϧгЯЮ ϝ̯ЂϝуЦ ϣУЊ ЭЫЮ еуϯлЮϜ ϢнЦ ϤϼMp) етнϠцϜ ЭЏТϒм (HpϣуЮϝϧЮϜ ϤъϸϝЛгЮϜ аϜϹϷϧЂϝϠ ( ) ϟЃϲSneep et al., 1979(. 

Heterosis%= ρππ 

ϩуϲ :      (0 .пЯКцϜ ϞчЮ ϣУЋЮϜ БЂнϧв : 

& БЂнϧв :.ЬмцϜ ЭуϯЮϜ сТ ϣУЋЮϜ 

Heterosis%= ρππ 

:ϩуϲ-0        етнϠцϜ оϹЮ ϣУЋЮϜ БЂнϧв : 

             &: .ЬмцϜ ЭуϯЮϜ сТ ϣУЋЮϜ БЂнϧв 
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ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä: 
 :ăǗĀà:çƑôƨĀƗǄǁäĀ þǐƑƓƗǁä üǐǂƟƗ 
 Ċǒƕ ýāíƞǃå) ÿǒƓƕƙǃå ýǒǄơƙ ƝƑƓƙǈ èǈ2 Ɨǒāǈƶǆǃå ǑǃƓƵ ÿǒƓƕƙ íāƞā ()P<0.01 èƓƽƮǃå ýǂ ǑƼ ÿƞǌǃåā ƗǒāƕǕå ðïõǃå ÿǆ ýǂǃ (

 ƝƑƓƙǈ ƴǆ ƝƑƓƙǈǃå ǉîǋ þƞƪǈƙ .ÿǒƞǌƙǃå ƗǒǄǆƵ ǑƼ ƗǆíƤƙƪǆǃå ƗǒāƕǕå ðïõǃå ÿǒƕ Ǒƛåïāǃå íƵƓƕƙǃå Ǐǃã ïǒƬǒ åîǋā ÜƗƪāïíǆǃå
(2009)   Perez et al., ßƓƕà ǑƼ Ǒƛåïāǃå ÿǒƓƕƙǃå èƓǈāǂǆǃ Ǌƙƪåïí Ăíǃǃ.ƓǒāƮǃå ýāƼ ýāƮơǆ 

 

ЮϜ ЬмϹϯ2. ϣЂмϼϹгЮϜ ϤϝУЋЯЮ етϝϡϧЮϜ ϤϝжнЫвм ϼϸϝЋв 
 

етϝϡϧЮϜ ϼϸϝЋв 
ϼϝкϾшϜ пϧϲ аϝтцϜ ϸϹК 

(ант ) 

 дϾм100 ϢϼϻϠ  

(М) 

ϣϡЃж 

% ϥтϿЮϜ 

ϣϡЃж 

% еуϦмϽϡЮϜ 

тϼϻϡЮϜ ϣЯПЮϜϣ 

ϼϝϧЫк/еВ 

Rep Genotype 21.86 0.36 0.96 1.90 12.28 

Genotype 17.84** 2.22** 2.96 8.38** 5.13
**

 

Error 17.10 0.74 1.51 5.28 2.59 

CV% 9.2 6.5 6.3 6.8 20.7 

Rep Crosses 2.82 0.08 0.32 0.30 1.95 

Crosses 60.37** 3.07** 0.51 1.76** 32.47
**

 

Error 4.60 0.26 0.5201 0.5026 1.79 

CV% 4.9 3.7 3.5 2.2 23.25 

GCA 184.26** 2.28** 1.32* 4.79** 21.98** 

SCA 22.36** 3.04** 0.75
NS

 1.95** 27.27** 

Error 4.61 0.24 0.50 0.40 2.51 

етϝϡϧЮϜ ϤϝжнЫв      

GCA/ SCA 8.24 0.75 1.76 2.46 0.81 

ἤἋ 368.52 4.57 2.65 9.58 43.95 

ἤἎ 22.36 3.04 0.75 1.95 27.27 

Ǖ 0.25 0.82 0.53 0.45 0.79 
*  ƕǁǗì āĀƗƨǄ ìǆƳ ƕǐĀǆƴǄ5Û%**  ƕǁǗì āĀƗƨǄ ìǆƳ ƕǐĀǆƴǄ1 Û%NS  ĀǆƴǄ îǐƷ çƑƴƓîǄ ôƨĀƗǄ ÛĂGCA ǍǂƳ ƕǄƑƴǁä æîìƾǄǁä çƑƺäîƟǆä çƑƴƓîǄ çƑôƨĀƗǄ :

 çƑƴƓîǄ ôƨĀƗǄ ÛùǘƗƏǗäSCA ÛùǘƗƏǗä ǍǂƳ ƕƬƑƢǁä æîìƾǄǁä çƑƺäîƟǆä çƑƴƓîǄ çƑôƨĀƗǄ :ἤἋ ÛǏǄǀäîƗǁä üƴƻǁä þǐƑƓƗ :ἤἎ ÛæìƑǐƨǁä üƴƺ þǐƑƓƗ :Ǖ ƕƜîì :
 .æìƑǐƨǁä 

ƙ ƗǒāƕǕå ðïõǃå èƓõƪāƙǆ èơāåï) ýāíƞǃå3 ÿǆ ïƓǋðǗå Ǐƙơ þƓǒǕå ííƵ ƗƽƮǃ (38.8 ) þāǒSb181 Ǐǃã (50.5 þāǒ 
)Sb305 ǉïíƿā þƓƵ õƪāƙǆƕā (44.36 ù ÿðā ƗƽƮ ǑƼā Üþāǒ100  ÿǆ ÿðāǃå ëāåïƙ çïîƕ12.8) øSb235 Ǐǃã (14.2  ø
)Sb181 ƸǄƕ þƓƵ õƪāƙǆƕā (13.53) ăāƕǕå ðåïõǃå ÿƓǂā  øSb239 èǒðǃå Ɨƕƪǈƕ ýƿǕå āǋ (18 ðåïõǃå ÿƓǂ ÿǒơ ǑƼ %

) ăāƕǕåSb181 ǏǄƵǕå āǋ (èǒðǃå Ɨƕƪǈƕ20.2 %  ÿǆ ÿǒƙāïƕǃå Ɨƕƪǈ èƓõƪāƙǆ èơāåïƙā32.3) %Sb305 Ǐǃã (35.7% 
)Sb239 ÿǆ Ɨǒïîƕǃå ƗǄƺǃå èƓõƪāƙǆ èơāåïƙĄ åïǒƤáā (4.041 )Sb305 Ǐǃã (6.472 ǑƼ ïƓƙǂǋ/ÿõ )Sb308 õƪāƙǆǃå ƸǄƕā (

 þƓƶǃå4.89 ïƓƙǂǋ/ÿõ 
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ЮϜ ЬмϹϯ3 . ϤϝГЂнϧв буЦϜ ϣЂмϼϹгЮϜ ϤϝУЋЮЮ.ϣтнϠцϜ ϾϽГЯ 
 

ϣтнϠцϜ ϾϽГЮϜ 
ϼϝкϾшϜ пϧϲ аϝтцϜ ϸϹК 

(ант ) 

дϾм 100 ϢϼϻϠ 

 (М) 

ϣϡЃж ϥтϿЮϜ 

 % 

ϣϡЃж  еуϦмϽϡЮϜ

% 

ϣтϼϻϡЮϜ ϣЯПЮϜ 

ϼϝϧЫк/еВ 

Sb181 38.8 14.2 20.2 34.4 4.466 

Sb235 46.0 12.8 19.6 32.9 4.511 

Sb239 45.8 13.4 18.0 35.7 5.251 

Sb298 39.3 13.6 19.8 34.5 4.572 

Sb305 50.5 13.0 20.0 32.3 4.041 

Sb308 48.2 12.9 18.9 34.3 6.472 

аϝЛЮϜ БЂнϧгЮϜ 44.36 13.53 20.54 32.57 4.89 

LSD0.05 4.9 1.0 1.5 2.8 1.925 

 

 Ɨƪāïíǆǃå ÿƞǌǃå èƓõƪāƙǆ èơāåïƙ) ýāíƞǃå4 ÿǆ ïƓǋðǗå Ǐƙơ þƓǒǕå ííƵ ƗƽƮǃ (38.8 ) ĄƓǆāǒSb181 × Sb305 Ǐǃã (49 
) ĄƓǆāǒSb239 × Sb298 ǉïíƿ þƓƵ õƪāƙǆƕā (44.18 ù ÿðā ƗƽƮ ǑƼ ÿƞǌǃå èƓõƪāƙǆ èơāåïƙ ĂïƤá ƗǒơƓǈ ÿǆā100   çïîƕ
 ÿǆ11.99) øSb298 × Sb308 Ǐǃã (15.07 ) øSb235 × Sb239 ǉïíƿā þƓƵ õƪāƙǆƕā (13.76 .ø å ûǀơ ÿǒƞǌǃ
)Sb239 × Sb298 ( èǒðǃå ÿǆ ǉåāƙơǆ ǑƼ Ɨǒǈíƙǆ æƪǈ20.08 ) ÿǒƞǌǃå ÿƓǂ ÿǒơ ǑƼSb181× Sb298 Ɨƕƪǈƕ ǏǄƵǕå āǋ (

 èǒðǃå21.52 ǉïíƿā þƓƵ õƪāƙǆƕā % 20.65 ÿǆ ÿƞǌǃå èƓõƪāƙǆ èơāåïƙ ÿǒƙāïƕǃå Ɨƕƪǈ ƗƽƮ ǑƼā31.77 ÿǒƞǌǄǃ %
 Ć)Sb181 × Sb239 Ǐǃã (34.03) ÿǒƞǌǄǃ %Sb235 × Sb239 ā ( ǉïíƿā þƓƵ õƪāƙǆƕ32.60  Ɨǒïîƕǃå ƗǄƺǃå ƗƽƮǃ Ɠǆǈǒƕ

 ÿùǒƕƓǆ èƓõƪāƙǆǃå èǈƓǂ2.67 ) ÿùǒƞǌǄǃ ïƓƙǂǋ/ÿõSb298 × Sb308 Ǐùǃã (11.01  Ć) ÿùǒƞǌǄǃ ïƓƙǂǋ/ÿõSb239 × 
Sb308 þƓƵ õƪāƙǆƕā (7.12 ïƓƙǂǋ/ÿõ) Ɨƪāïíǆǃå ƗǒƵāǈǃåā ƗǒƞƓƙǈǗå èƓƽƮǃå ÿǒƕƓǆ ăāǈƶǆ ÿǒƓƕƙ Ǐǃã ïǒƬǒ Ɠǆǆ ÜNasreen 

et al,. 2014.(  
 

 üĀìƜǁä4.ƕƨĀîìǄǁä çƑƻƬǂǁ þƜǊǁä çƑôƨĀƗǄ ýǐƽ . 
 

 

еϯлЮϜ 
ϼϝкϾшϜ пϧϲ аϝтцϜ ϸϹК 

(ант ) 

дϾм 100 ϢϼϻϠ 

 (М) 

ϣϡЃж ϥтϿЮϜ 

 % 

ϣϡЃж еуϦмϽϡЮϜ 

 % 

ϣтϼϻϡЮϜ ϣЯПЮϜ 

ϼϝϧЫк/еВ 

Sb181× Sb235 40.75 14.54 20.6 32.5 8.4 

Sb181× Sb239 41 13.75 20.76 31.77 4.52 

Sb181× Sb298 39.25 14.07 21.52 32.4 4.24 

Sb181× Sb305 38.75 14.89 20.44 32.69 10.5 

Sb181× Sb308 39.50 14.19 20.43 32.23 4.92 

Sb235× Sb239 46.25 15.07 20.16 34.03 7.88 

Sb235× Sb298 47.75 13.24 20.46 31.93 10.64 

Sb235× Sb305 47.5 12.89 20.51 31.97 8.16 

Sb235× Sb308 47.75 14.55 20.71 32.33 8.35 

Sb239× Sb298 49 13.70 20.08 23.9 6.57 

Sb239× Sb305 47.25 13.79 20.66 33.23 5.75 

Sb239× Sb308 49 14.07 20.81 32.2 11.01 

Sb298× Sb305 40.75 12.44 21.11 32.77 2.88 

Sb298× Sb308 42.50 11.99 20.86 33.83 2.67 

Sb305× Sb308 45.75 13.23 20.63 32.27 10.28 

аϝЛЮϜ БЂнϧгЮϜ 44.18 13.76 20.65 32.6 7.12 

LSD0.05 3.06 0.73 1.03 1.01 1.91 
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 :ùǘƗƏǗä ǍǂƳ æîìƾǄǁä üǐǂƟƗ :ăƑǐǆƑƙ 
1-:(ýĀǐ) îƑǉïǕä ǍƗƟ ýƑǐǓä ììƳ  
ïǒƬƙ ) ýāíƞǃå úǚƙƑǙå ǏǄƵ çïíǀǃå ÿǒƓƕƙ ýǒǄơƙ ƝƑƓƙǈ5) ýāíƞǃå ā (2 ÿǒƓƕƙ Ǐǃã () ăāǈƶǆP<0.05(  ƗǆƓƶǃå ÿǒƙïíǀǆǃå ǚǂǃ

 ƗƽƮǃå ǉîǋ Ɨƛåïā ǑƼ Ǒǆǂåïƙǚǃåā Ǒǆǂåïƙǃå ÿǒǒǒƛåïāǃå ÿǒǄƶƽǃå ǚǂ ƗǆǋƓƪǆ Ǐǃã ïǒƬǒ åîǋā úǚƙƑǙå ǏǄƵ ƗƮƓƤǃåā Ɨƕƪǈ èǈǒƕā
GCA/SCA  èǈƓǂ Ǒƙǃåá) íơåāǃå ÿǆ ïƕǂ8.24ƽƮǃå ǉîǋ Ɨƛåïā ǑƼ Ǒǆǂåïƙǃå Ǒƛåïāǃå ýƶƽǃå çïõǒƪ Ǐǃã ( Ɨƞǒƙǈǃå ǉîǋ èíǂáā .Ɨ

) íơåāǃå ÿǆ ïƺƮá èǈƓǂ Ǒƙǃå çíƓǒƪǃå Ɨƞïí Ɨǆǒƿ0.25) ǑƼƓưǗå Ǒƛåïāǃå ýƶƽǃå ÿǒƓƕƙ ÿƓǂ éǒơ (368.52 (6  ýƶƽǃå ÿǒƓƕƙā
) ăíƓǒƪǃå Ǒƛåïāǃå22.36 (6.  Ɠǆ ƴǆ ƝƑƓƙǈǃå ǉîǋ þƞƪǈƙ) ǉíƞāBarad et al., 2008.( 
ýāíƞǃå óƤǄǒ )5 üùǄƙǆå éùǒơ ÜǑǃíƓùƕƙǃå úùƮǈ ÿǒùƞǌƙǃå ƝǆƓùǈïƕ ǑùƼ ƗǂïƙùƬǆǃå Ɨƙùƪǃå ƗùǒāƕǕå ðïõǄǃ úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǃå (

 ßƓƕǓåSb235 ÜSb239ÜSb305  ÜSb308  ííùƵ çíƓùǒð ƗƽùƮ éïāùƙ ÿá Ɠùǌǃ ÿùǂǆǒā ÜƗùǒāǈƶǆā úǚƙùƑǙå ǏùǄƵ Ɨƕƞāǆ ƗǆƓƵ çïíǀǆ
èùơƙ Ɨùƶƿåā Ǒùǋā Ɠǌǈƞǌǃ ïƓǋðǗå Ǐƙơ þƓǒǕå  ïǒƛƋùƙ ƗùƵåïðǃå úāïùö ýùö ǑùƼ æāùƹïǆǃå ïùǒƹ ǉƓùƞƙǙƓƕ Ǒùǋā ÜǑƼƓùưǗå Ǒƛåïāùǃå ýùƶƽǃå

ùùĊǒǄơǆǃå ÿåāùùƕǕå üùùǄƙǆåā Üçïùùǂƕǆǃå ðïùùõǃå Ǒùùƕïǆǃå ƓùùǌǒƼ ýùùưƽǒ Ǒùùƙǃå ƗSb181 āSb298  úǚƙùùƑǙå çïíùùǀǆǃ ăāùùǈƶǆ ǑƕǄùùƪ ïǒƛƋùùƙ ǏùùǄƵá
) ƗǆƓƶǃå4.281-  ā1.219-Ǖå ííùƵ ƗƽùƮǃ õùƪāƙǆ ýùƿá ǏùǄƵ ǚùƮơ ǑǃƓùƙǃƓƕā ÜǑǃåāùƙǃå ǏǄƵ () ïƓùǋðǗå Ǐùƙơ þƓùǒ38.8  Ü39.3 

 Ǒǃåāùùƙǃå ǏùùǄƵ (ĄƓùùǆāǒǃå) ýāíùùƞ3 èïùùǌöáā Ɠùùǆǂ .(8  ǑùùǄǂǃå ÷āùùǆƞǆǃå ýùùƮá ÿùùǆ  (Ɨùùƕāƹïǆ) ƗƕǃƓùùƪ úǚƙùùƑǙå ǏùùǄƵ ƗùùƮƓƤ çïíùùǀǆ ÿùùƞǋ
:ǑƙǓƓǂ ƗƵðāǆ ƗƞƙƓǈǃå ÿƞǌǄǃ 

- ǌǃ ÿǒāùƕá ÿùƵ ƗùƞƙƓǈ ïƓùǋðǗå ǑùƼ ïùǒǂƕƙǃå ƗƽƮǃ Ɨƕāƹïǆā ƗƕǃƓƪ ƗƮƓƤ úǚƙƑå çïíǀǆ èïǌöá ÿƞǋ Ɨƙƪ ǏùǄƵ ƗùǆƓƵ çïíùǀǆ Ɨùǆǒƿ Ɠùǆ
 ÿǒƞǌǃå ïƓǋðǗå Ǐƙơ þƓǒǕå ííƵ ǑƼ ýƿǕå ÿƓǂā ÜïƤǖǃ ƗƕǃƓƪā ýāǖǃ Ɨƕƞāǆ úǚƙƑǙåSb181×Sb308 )39.503 .(ĄƓǆāǒ 

- ) ÿǒƙïíùǀǆ Ɠùǆǌǃ ÿƓǈǒƞǋSCAÜÿǒƙƕǃƓùƪ ( ) þǒùƿ Ɠùǆǌǃ ÿǒāùƕá ÿùƵ ƓùƙƞƙǈGCA) ǉíùƞā Ɠùǆ ƴùǆ ûùƽƙƙ ƝƑƓùƙǈǃå ǉîùǋā ÜƗùƕƞāǆ (Lee et 
al.,1999(. 

2-  þïĀ100 :(÷) æîíƓ  
 ÿǒƓùƕƙǃå Ɨùǆǒƿ èùǈƓǂ éùǒơ ÜúǚƙùƑǙå ǏùǄƵ ƗùƮƓƤǃå çïíùǀǆǄǃ çíùƑƓƶǃå üùǄƙā úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǄǃ çíƑƓƶǃå ÿǒƓƕƙǃå èƓǈāǂǆ èƕïƓǀƙ

) èƓùùùƛïāǆǄǃ Ǒùùǆǂåïƙǃå(4.57 6 Ü ā çíƓǒùùùƪǃå ÿǒƓùùùƕƙ Ɨùùùǆǒƿ(3.04) 6Ü  ýùùƛǆǒ ăîùùùǃå ǏùùùǄƵ ƗùùùƮƓƤǃå çïíùùùǀǆǄǃ çíùùùƑƓƶǃå ÿǒƓùùùƕƙǃå èƓùùùǈāǂǆ
) úǚƙƑǙåǃåýāíùƞ 2ùĊǂƋƙā ƗƽùƮǃå ǉîùǋ éùǒïāƙ ǑùƼ ĄƓùƶǆ Ǒùǆǂåïƙǚǃåā Ǒùǆǂåïƙǃå ÿǒùǄƶƽǃå Ɨùǒǆǋá ǏùǄƵ ýíùǒ åîùǋā ( ƗùǒǃƓƶǃå ƗùǒāǈƶǆǃƓƕ üùǃî í

 ƗùùǆƓƶǃå çïíùǀǆǄǃGCA  ƗùùƮƓƤǃåā SCA èùùƺǄƕ Ǒùùƙǃåā æïƓùùǀƙǃå åîùùǋ Ơùùưāƙǃ çíƓǒùùƪǃå Ɨùùƞïí Ɨùùǆǒƿ èùùƙáā ÜúǚƙùùƑǙå ǏùùǄƵ(0.82)  ǉîùùǋā
ùǆ ýùǂ ǉïùǂî Ɠùǆ ýùƛƓǆƙ Ɨùƞǒƙǈǃå) ÿPandini et al., 2002; Khan and Dar, 2009.(  ßƓùƕǓå èðƓùƙǆå Sb239 ā Sb235 

āSb181  ÿðā ÷ƓùƽƙïƓƕ þƪƙǒ ýƪǈ ßƓõƵã ǏǄƵ Ɠǌƙïíƿ íǂâǒ ăîǃå ïǆǕå ÜƗǒƑƓƮơǗå ƗǃǙíǃå ƗǒǃƓƵ úǚƙƑǙå ǏǄƵ ƗǆƓƵ çïíǀǆƕ100 
çïîùƕ èùùƶƙǆƙ .ßƓùùƕǓå Ɨùùǒǀƕƕ ƗùùǈïƓǀǆ çïíùùǀǆ èƓõùùƪāƙǆ ǏùùǄƵá èùùǂǄƙǆå Ɠùùǆǂ Ü ƗùùǒƕƓƞǒå ƗùùƮƓƤ úǚƙùùƑå çïíùùǀǆƕ ýāǕå ýùùǒƞǃå ǑùùƼ ÿùùƞǋ çïùùƬƵ

:ǑƙǓå āơǈǃå ǏǄƵ Ɠǌǈǒāǂƙ ǑƼ ƗǄƤåíǃå ßƓƕǔǃ ƗǆƓƶǃå úǚƙƑǙå çïíǀǆ Ǐǃã ĄåíƓǈƙƪå èƓƵāǆƞǆ ǑƼ èƵðāƙ 
-  ÿǒƞǌǃå ƓǋǚƵá ÿƓǂā Ɨǆǒǀǃå Ɨƕƞāǆ úǚƙƑǙå ǏǄƵ ƗǆƓƵ çïíǀǆ èåî ÿǒƞǌƙǃå ǑƼ ƗǄƤåíǃå ßƓƕǓå ƓǌǒƼ èǈƓǂ :ÿƓƙǃƓơ

Sb235×Sb239 )15.07 ø.( 
-  ÿǒƞǌǃå ƓǌǄưƼá ÿƓǂā ÜæǃƓƪ ïƤǓåā æƞāǆ Ɠǆǋíơå úǚƙƑǙå ǏǄƵ ƗǆƓƵ çïíǀǆ èåî ßƓƕà ÿǒƕ ÿǒƞǌƙǃå ÿǆ ƗƞƙƓǈ : èǙƓơ ǑǈƓǆƛ

Sb181×Sb305 )14.89 ø.( 
 ÿƞǌǃå Ɠǋǚƙ þƛ Üçïíǀǆ èƓõƪāƙǆ ǏǄƵá Ɨƕƞāǆ úǚƙƑǙå ǏǄƵ ƗǆƓƵ çïíǀǆ èåî ßƓƕà ÿǆ ƗǒƙǓå ÿƞǌǃå èïǌöá Ɠǆǂ üǄƙǆå Ǒƙǃåá íơ

) ƓǌǒāƕáGCA ( ƗǆǒƿǓåā Ɨƕƞāǆ çïíǀǆǃå þǒǀǃå ýƿá ƗƕǃƓƪ ƗǆƓƵ úǚƙƑå çïíǀǆ ǊǒāƕǕ ÿƓǂ ăîǃå ÿǒƞǌǃå îāơƙƪå ÿǒơ ǑƼ ÜƗƕǃƓƪ ïƤ
ýāíƞǃå ÿǆ öơǚǒā ÜèƓõƪāƙǆǄǃ )2 Ɨǆǒǀǃå ÿƵ ƗƞƙƓǈǃåā ƗǆƓƶǃå úǚƙƑǙå çïíǀǆ ǏǄƵ ƗƮƓƤǃå úǚƙƑǙå çïíǀǆ èƓǈǒƓƕƙ çíƓǒƪ (



ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

150 

 

ƙǄǃ ƗǒǃƓƶǃå ÿðā ƗƽƮ ǏǄƵ ñǂƶǈå ǉïāíƕ ăîǃåā ǑƼƓưǗå ÿǒƓƕƙǃå Ɨǆǒǀƕ ĄƓƪƓǒƿ ăíƓǒƪǃå ÿǒƓƕ100 çïîƕ  ýƶƽǃå Ɠǋïāǌöƕ þǂơƙǒ Ǒƙǃåā
) Ǌƙǆǒƿ ƸǃƓƕǃåā ǑƼƓưǗå ïǒƹ Ǒƛåïāǃå0.75( ǉíƞā Ɠǆǃ ƗǀƕƓõǆ Ɨƞǒƙǈǃå ǉîǋā .(Kunkaew et al., 2006)  

 

 üĀìƜǁä5 ùǘƗƏǗä ǍǂƳ ƕǄƑƴǁä æîìƾǁä çäîǐƙƉƗ .GCA .ƕƨĀîìǄǁä çƑƻƬǂǁ ƕǐĀƓǓä ïîôǂǁ 

 *    ƕǁǗì āĀƗƨǄ ìǆƳ ƕǐĀǆƴǄ5Û%**  ƕǁǗì āĀƗƨǄ ìǆƳ ƕǐĀǆƴǄ1%. 

3-:(%) çǐïǁä ƕƓƨǆ  
öơǚǒ  ƗǆƓƶǃå çïíǀǆǃå èƓǈǒƓƕƙǃ Ɨǒāǈƶǆ íāƞāGCA õǀƼ úǚƙƑǙå ǏǄƵÜ  ƗƮƓƤǃå çïíǀǆǃå èƓǈǒƓƕƙ èǈƓǂ Ɠǆǈǒƕ SCA úǚƙƑǙå ǏǄƵ

 ǏǄƵ ƗƮƓƤǃå çïíǀǆǄǃ çíƑƓƶǃå üǄƙ ÿǆ ǏǄƵá èǈƓǂ úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǄǃ çíƑƓƶǃå ÿǒƓƕƙǃå èƓǈāǂǆ Ɨǆǒƿ ÿá éǒơ ÜƗǒāǈƶǆ ïǒƹ
) úǚƙƑǙåǃå ýāíƞ2) ǉíƞā Ɠǆ ƴǆ ûƼåāƙƙ Ɨƞǒƙǈǃå ǉîǋā ƗƽƮǃå ǉîǌƕ Ǒǆǂåïƙǃå Ǒƛåïāǃå ýƶƽǃå þǂơƙ ǏǄƵ ýíǒ Ɠǆǆ Ü(Leffel and 

Weiss, 1958; Chen, 1987 .( Ċƙǆƙ ƴƗǒāǈƶǆ þǒǀƕ Ɨƪāïíǆǃå ßƓƕǓå ƴǒǆƞ  Üèǒðǃå Ɨƕƪǈ ƗƽƮǃ úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǄǃ
 Ċðāƙ éǒơæƞāǆǃå ÿǒƕ Ɠǆ ƗƽƮƓǈǆ èƵ  ýāíƞǃå) æǃƓƪǃåā(5 . 

 Ċðāƙ Üÿƞǋ çïƬƵ úǚƙƑǙå ǏǄƵ ƗƮƓƤǃå çïíǀǆǄǃ Ɨƕƞāǆǃå þǒǀǃå ííƵ ƸǄƕ:ǑƙǓå āơǈǃå ǏǄƵ èƵ 
-  üǄƙǆǒ ßƓƕà ÿǒƕ ÿǒƞǌƙǃå ÿƵ ƗƞƙƓǈ ÜƗƕƞāǆ úǚƙƑǙå ǏǄƵ ƗƮƓƤ çïíǀǆ ÿƞǌǃå ƓǌǒƼ èǂǄƙǆå :èǙƓơ ǑǈƓǆƛá ƗǆƓƵ çïíǀǆ Ɠǋíơ

Ǔåā Ɨƕƞāǆ úǚƙƑǙå ǏǄƵ Ɨǆǒƿ ǏǄƵá èǈƓǂ ā ÜƗƕǃƓƪ ïƤSCA) (ÿǒƞǌǄǃ Sb181× Sb298 (0.71). 
-  ÜƗƕǃƓƪ ƗǆƓƵ úǚƙƑå çïíǀǆ üǄƙǆǒ Ɠǆǋǚǂ Ɨǒāƕá ðïõ ÿǒƞǌƙ ÿǆ ƗƞƙƓǈ ÿƞǌǃ ƗǒƕƓƞǒȒåā ƗƮƓƤ ƗǒƼǚƙƑå çïíǀǆ èïǌöá : ÿƓƙǃƓơ

 ÿǒƞǌǃå Ɨǆǒƿ ƓǋǚƵá ÿƓǂāSb239×Sb298 )0.13(Ü ƙǆ ĄƓǆǒƿ ÿǒƙƵāǆƞǆǃå ÿƞǋ üǚƙǆå öơǚǒā Ɨǒïǌöǆǃå èƓõƪāƙǆǄǃ ƗƕïƓǀ
 Ċíǀǆǃåçï.  ĊǆƓƶǃå ÿǒƙïíǀǆǃå ÿǒƕ æƪƓǈƙǃå ïåíǀǆ ïǌöá ĊƮƓƤǃåā ƗúǚƙƑǙå ǏǄƵ Ɨ (1.76)  èƓƛïāǆǄǃ ǑƼƓưǗå Ǒƛåïāǃå ýƶƽǃå çïõǒƪ

 .ĂïƤǕå Ɨǒƛåïāǃå èƓǈǒƓƕƙǃƓƕ ƗǈïƓǀǆ ǑƼƓưǗå ÿǒƓƕƙǄǃ Ɨƶƽƙïǆǃå Ɨǆǒǀǃå ÿƵ ƝƙƓǈǃåā 

4- :(%) þǐƗĀîƓǁä ƕƓƨǆ 
) ýāíƞǃå ïǒƬǒ2 ƗǆƓƶǃå çïíǀǆǃå èƓǈǒƓƕƙǃ ƗǒǃƓƵ Ɨǒāǈƶǆ íāƞā Ǐǃã (GCA  ƗƮƓƤǃåāSCA  ƗǆǋƓƪǆ Ǐǃã ǑǃƓƙǃƓƕā úǚƙƑǙå ǏǄƵ

 úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǄǃ çíƑƓƶǃå ÿǒƓƕƙǃå èƓǈāǂǆ ûāƽƙ ïǌöá Ɠǆǂ ÜƗƽƮǃå ǉîǋ Ɨƛåïā ǑƼ Ǒǆǂåïƙǚǃåā Ǒǆǂåïƙǃå ÿǒǒƛåïāǃå ÿǒǄƶƽǃå
ƗƮƓƤǃå çïíǀǆǄǃ çíƑƓƶǃå üǄƙƕ ƗǈïƓǀǆ  Ɨƛǚƛ Ǒǃåāơ úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǄǃ çíƑƓƶǃå ÿǒƓƕƙǃå èƓǈāǂǆ èƺǄƕ éǒơ ÜúǚƙƑǙå ǏǄƵ

 Ǒǆǂåïƙǃå ÿǒƓƕƙǄǃ ïǒƕǂǃå ûāƽƙǃå ïǌöǒ Ɠǆǆ .ÿǒƙāïƕǃå Ɨƕƪǈ ƗƽƮǃ úǚƙƑǙå ǏǄƵ ƗƮƓƤǃå çïíǀǆǄǃ çíƑƓƶǃå ÿǒƓƕƙǃå èƓǈāǂǆ úƓƶưá
) èƓƛïāǆǄǃ9.58 (6 ) ăíƓǒƪǃå ÿǒƓƕƙǃå ǏǄƵ(1.95 6 Ü Ċǒƕǒā Ɠǆǂ .ƗƽƮǃå ǉîǌƕ Ǒǆǂåïƙǃå èƓƛïāǆǃå ýƶƼ þǂơƙ ǏǄƵ ýíǒ ăîǃå ÿ

) úǚƙƑǙå ǏǄƵ ƗƮƓƤǃåā ƗǆƓƶǃå ÿǒƙïíǀǆǃå ÿǒƕ Ɨƕƪǈǃå ïåíǀǆ(2.46  Ċǂâǒā .èƓƛïāǆǄǃ Ǒǆǂåïƙǃå ýƶƽǃå çïõǒƪ çíƓǒƪǃå Ɨƞïí Ɨǆǒƿ üǃî í

ϣтнϠцϜ ϾϽГЮϜ 
ϼϝкϾшϜ пϧϲ аϝтцϜ ϸϹК 

(ант ) 

дϾм 100 ϣϡϲ 

 (М) 

ϣϡЃж ϥтϿЮϜ 

 % 

ϣϡЃж еуϦмϽϡЮϜ 

 % 

ϣтϼϻϡЮϜ ϣЯПЮϜ 

ϼϝϧЫк/еВ 

Sb181 *4.281 ī 0.333* 0.333* 0.377*- -0.67
*

 

Sb235 1.313* 0.092* 0.106*- 0.163*- 0.80
*

 

Sb239 1.750* 0.169* 0.271*- 0.291* 0.45
*

 

Sb298 1.219* ī 0.439*- 0.068*- 0.645* -1.26
*

 

Sb305 0.438* - 0.030* 0.062* *0.177- -0.05 

Sb308 2.000* 0.125*- 0.050* 0.218*- 0.72
*

 

SE[g(i)] 0.1201 0.0063 0.0131 0.0105 0.06 
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èƺǄƕ Ǒƙǃå0.45) (  éƓơƕá çíƵ ǊƙǄƞƪ Ɠǆ ýƛƓǆƙ Ɨƞǒƙǈǃå ǉîǋā )Ramana and Satyanaray, 2006; Maloo and 
Sharma, 2007.(   

ùùĊƙǆƙ ÿåāùùƕǕå ƴSb298,Sb239  ƗùùǆƓƵ úǚƙùùƑå çïíùùǀǆƕã) Ǒùùǋā ÿǒƙāïùùƕǃå Ɨƕùùƪǈ ƗƽùùƮǃ ƗǒƑƓùùƮơã ƗùùǃǙí èåîā Ɨùùǒāǈƶǆ ƗùùǒƕƓƞǒ0.291 
ā0.645 ǏùùùǄƵ (Ǒǃåāùùùƙǃå) ƗùùùǒǃƓƵ çïíùùùǀǆ èåî Ɨùùùǒïǌöǆ èƓõùùùƪāƙǆ ßƓùùùƕǓå ƓùùùǌǒƼ üùùùǄƙǆåā Üǃå ýāíùùùƞ6 èïùùùǌöá éùùùǒơ  .(8  çïíùùùǀǆ ÿùùùƞǋ

:ǑƙǓå āơǈǃå ǏǄƵ ƗƵðāǆ èǈƓǂ Ɨƕƞāǆ ƗƮƓƤ úǚƙƑå 
- ÿǒùùùƞǌǃå ƓùùùǋǚƵá ÿƓùùùǂā ƗƕǃƓùùùƪ úǚƙùùùƑǙå ǏùùùǄƵ ƗùùùǆƓƵ çïíùùùǀǆ èùùùǂǄƙǆå ßƓùùùƕà ÿǒùùùƞǌƙ ÿùùùƵ ƗùùùƞƙƓǈ èǙƓùùùơ ñùùùǆƤ Sb181×Sb305 
)0.672.( 
- ) üùùùùùùǄƙǆǒ Ɠǆǋíùùùùùùơå Ɨùùùùùùǒāƕá ðïùùùùùùõ ÿǒùùùùùùƞǌƙ ÿùùùùùùǆ èùùùùùùƞƙǈ èǙƓùùùùùùơ éǚùùùùùùƛGCAǃå ƓǌǄùùùùùùưƼá ÿƓùùùùùùǂā ÜƗƕǃƓùùùùùùƪ ïùùùùùùƤǓåā Ɨùùùùùùƕƞāǆ ( ÿǒùùùùùùƞǌ

Sb235×Sb239 )1.333 Ċǒùùƕǒā Üçïíùùǀǆǃå Ɨùùǒïǌöǆǃå èƓõùùƪāƙǆǄǃ ƗùùƕïƓǀƙǆ þǒùùǀƕ ÿǒƙǀƕƓùùƪǃå ÿǒƙƵāùùǆƞǆǃå ÿùùƞǋ èðùùǒǆƙ íùùƿā .( ïåíùùǀǆ ÿ
) úǚƙùùƑǙå ǏùùǄƵ ƗùùƮƓƤǃåā ƗùùǆƓƶǃå ÿǒƙïíùùǀǆǃå ÿǒùùƕ Ɨƕùùƪǈǃå(2.46  ƗùùùùǆǋƓƪǆǃå ñùùùùǂƶǒ ăîùùǃåā èƓùùƛïāǆǄǃ ǑƼƓùùưǗå Ǒƛåïāùùǃå ýùùƶƽǃå çïõǒùùƪ

ưǗå ÿùùùǒƓƕƙǄǃ çïùùùǒƕǂǃåƗùùùùƽƮǃå ǉîùùùùǋ ïƓùùùǌöã ǑùùùƼ ǑùùùƼƓ )Ramana and Satyanaray, 2006; Maloo and Sharma, 
2007( . 

5-:(îƑƗǀøǉ/þô) ƕǐîíƓǁä ƕǂƸǁä  
ǒ) ýāíƞǃå ÿǆ öơǚ2 éǒơ ÜƗǒïîƕǃå ƗǄƺǃå ƗƽƮ ǑƼ çïƕƙƤǆǃå Ɨǒƛåïāǃå ðïõǃå ÿǒƕ ÜƗǒǃƓƵ ƗǒƑƓƮơã ƗǃǙí èåî Ɨǒāǈƶǆ èƓƿāïƼ íāƞā (

 ÿǒƓƕƙ õƪāƙǆ ƸǄƕ) Ɨǒƛåïāǃå ðïõǃå5.13 ( Ăāƙƪǆ ǏǄƵ Ɨǒāǈƶǆ āî ÿǒƓƕƙ õƪāƙǆ èǂǄƙǆå Ǒƙǃå ÿƞǌǄǃ ƗƕƪǈǃƓƕ ƗǃƓơǃå èǈƓǂ üǃîǂā
1 .% Ǌǒǃã ýƮāƙ Ɠǆ ƴǆ ûƼåāƙǒ åîǋā úǚƙƑǙå ǏǄƵ ƗƮƓƤǃåā ƗǆƓƶǃå çïíǀǆǄǃ Ɨǒāǈƶǆǃå ǑǃƓƵ ÿǒƓƕƙ Üïāǂîǆǃå ýāíƞǃå ÿǆ öơǚǈ Ɠǆǂ
)Agrawal et al., 2005 Ċǒƕ .( Ɨƕƪǈ èǈGCA/SCA ) ýǒǄǀƕ íơåāǃå ÿǆ ýƿá èǈƓǂ Ǒƙǃå0.81 Ċǒƕƪǈ ƗǒāƓƪƙǆ çïõǒƪ Ǐǃã ( ǚǂǃ ĄƓ

 Ǒǆǂåïƙǃå Ǒƛåïāǃå ýƶƽǄǃ Ɨǒƕƪǈ çïõǒƪ çíƓǒƪǃå Ɨƞïí èïǌöáā ÜƗǒïîƕǃå ƗǄƺǃå ƗƽƮ Ɨƛåïā ǏǄƵ ÜǑǆǂåïƙǚǃåā Ǒǆǂåïƙǃå ÿǒǒƛåïāǃå ÿǒǄƶƽǃå
å Ǒƛåïāǃå ýƶƽǃå ÿǒƓƕƙ ƸǄƕ éǒơ ƗƽƮǃå ǉîǋ Ɨƛåïā ǏǄƵ ÜǑǆǂåïƙǚǃåā) Ǒǆǂåïƙǃ43.95) ăíƓǒƪǃå Ǒƛåïāǃå ýƶƽǃåā (27.27 þƞƪǈǒ .(

) Ɨǒïîƕǃå ƗǄƺǃå èǃāƓǈƙ Ǒƙǃå èƓƪåïíǃå ÿǆ íǒíƶǃå ƴǆ üǃîCho and Scott, 2000 ÿǒǒƛåïāǃå ÿǒǄƶƽǃå ǚǂ ƗǆǋƓƪǆ Ǐǃã ïǒƬǒ Ɠǆ Ü(
ýƓùùǒƞǕå ýǚƤ ĊǙƓƶƼ æƓƤƙǈǙå ÿāǂǒ ǑǃƓƙǃƓƕā .ƗƽƮǃå ǉîǋ Ɨƛåïā ǑƼ Ǒǆǂåïƙǚǃåā ÜǑǆǂåïƙǃå ) ƗùùǒǃåðƶǈǙåThangavel et al,. 

2004 ā .() ýāíƞǃå ÿǆ öơǚǒ5 ßƓƕǓå ÿá (sb308 āsb235 āsb239  ǏǄƵ ƗǆƓƶǃå çïíǀǆǃå ïǒƛƋƙǃ Ɨǒāǈƶǆā Ɨƕƞāǆ þǒƿ èǂǄƙǆå
 ÿƞǋ ÿǒāǂƙ ǑƼ ýƤíƙ ÿá ÿǂǆǒ ßƓƕǓå ǉîǋ ÿáā ÜƗǒïîƕǃå ƗǄƺǃå ƗƽƮ ǑƼ Ǒǆǂåïƙǃå Ǒƛåïāǃå ýƶƽǃå çïõǒƪ Ǐǃã ïǒƬǒ Ɠǆǆ ÜúǚƙƑǙå

íǀǆǃå ïǒƛƋƙǃ ƗƕǃƓƪ þǒƿ ßƓƕǓå Ɨǒǀƕ èǂǄƙǆå Ɠǆǈǒƕ ÜƓǌǄƪǈ Ǐǃã Ǒǆǂåïƙǃå ýƶƽǃå éǒïāƙ ǏǄƵ çïíƓƿ ýƶƽǃå ÿāǂǒā úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çï
.ăíƓǒƪǃå ýƶƽǃå āǋ ÿƞǋ ÿǒāǂƙ ýƓơ ǑƼ ïõǒƪǆǃå Ǒƛåïāǃå  ) ýāíƞǃå ïǌöǒ6 ÿǒƞǌǃå üǚƙǆå (sb305Ãsb181  Ɨǆǒƿ ǏǄƵá
) āǋā úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǃå ïǒƛƋƙǃ Ɨǒāǈƶǆā Ɨƕƞāǆ4.4 ƗƕǃƓƪ þǒƿ Ɠǆǌǃ ÿǒāƕá ÿƵ ƝƙƓǈ āǋā (ǃǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǄ ú

 ăîǃå ÿǒƞǌǃå Ɠǆá .Ɨǒïîƕǃå ƗǒƞƓƙǈǗå ƗƽƮǃ ÿǒƞǌǃå çāƿ ǏǄƵ ýāƮơǄǃ ýǆƶƙƪƙā ÜăíƓǒƪǃå Ǒƛåïāǃå ýƶƽǃå çïõǒƪƕ ðǒǆƙƙ ÿƞǌǃå ǉîǋā
 ýƛǆ Ɨǒāǈƶǆ ïǒƹā Ɨƕƞāǆ úǚƙƑǙå ǏǄƵ ƗƮƓƤ çïíǀǆ üǄƙǆåsb305Ãsb235 )0.59ā (sb308Ãsb235 )0.01 (

āsb298Ãsb239  )0.55ǆǌǒǄǂǃ ÿǒāƕá ÿƵ ƗƞƙƓǈǃåā ( úǚƙƑǙå ǏǄƵ ƗǆƓƶǃå çïíǀǆǄǃ Ɨƕƞāǆ Ɨǆǒƿ ƓǆǋíơǕ āá ƓƎƼ ÿǆ ÿƞǌǃå ǉîǋ ÿ
 .ƓǌǄƪǈ Ǐǃã Ɨǒïîƕǃå ƗǒƞƓƙǈǗå ƗƽƮ éïāƙ ÿá ÿǂǆǆǃå Ɲùǆåïƕ ǑùƼ ÜèƓƕǈǃå Ǒƕïǆ Ǒƛåïāǃå ýƶƽǃå õǆǈ ÿƵ ƗǒǃāǕå èƓǆāǄƶǆǃå íǒƽƙ

) ƓùǌƙƓǈāǂǆā ƗùǄƺǄǃ Ǒùƛåïāǃå ÿùǒƪơƙǃåGavioli et al,. 2008ƕ ïƛƋƙƙ Ǒƙǃå () ƗƑǒƕǃƓƕ ïǒƕǂ ýǂƬMahesh et al,. 2014   .( 
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 üĀìƜǁä6 ùǘƗƏǗä ǍǂƳ ƕƬƑƢǁä æîìƾǁä çäîǐƙƉƗ .SCA .ƕƨĀîìǄǁä çƑƻƬǂǁ þƜǊǂǁ 
 

еϯлЮϜ 
ϼϝкϾшϜ пϧϲ аϝтцϜ ϸϹК 

(ант ) 

дϾм 100 ϢϼϻϠ 

 (М) 

ϣϡЃж ϥтϿЮϜ 

 % 

ϣϡЃж еуϦмϽϡЮϜ 

 % 

ϣтϼϻϡЮϜ ϣЯПЮϜ 

ϼϝϧЫк/еВ 

Sb181× Sb235 0.64 - 0.59* 0.17- 0.47* 1.45
*

 

Sb181× Sb239 0.83- 0.28* - 0.14 0.72*- -2.07 

Sb181× Sb298 0.39 0.65* 0.71* 0.44*- -0.64 

Sb181× Sb305 1.76 - 1.06* 0.50* - 0.67* 4.40
*

 

Sb181× Sb308 2.58* - 0.46* 0.49*- 0.26* -1.95 

Sb235× Sb239 1.17- 1.28* 0.01- 1.33* -0.20 

Sb235× Sb298 3.29* 0.06 0.09 1.12*- 4.28
*

 

Sb235× Sb305 1.39 0.69*- 0.01 0.26- 0.59 

Sb235× Sb308 0.08 1.06* 0.23* 0.14 0.01 

Sb239× Sb298 4.11* 0.44* 0.13 0.61*- 0.55 

Sb239× Sb305 0.71 0.12* 0.33* 0.55* 1.44- 

Sb239× Sb308 0.89 0.50* 0.49* *0.45- 3.00
*

 

Sb298× Sb305 2.83* - 0.62* - 0.57* 0.27*- -2.63 

Sb298× Sb308 2.64* - 0.97* - 0.33* 0.83* -3.61 

Sb305× Sb308 1.05- 0.14*- 0.03- 0.090 2.78
*

 

SE[S(i,j)] 0.905 0.0472 0.099 0.0793 0.49 

*      
          

                       ƕǁǗì āĀƗƨǄ ìǆƳ ƕǐĀǆƴǄ5Û%**  ƕǁǗì āĀƗƨǄ ìǆƳ ƕǐĀǆƴǄ1%. 
:þǐƜǊǁä æĀƽ :ćƑƙǁƑƙ 

1- :(ýĀǐ) îƑǉïǕä ǍƗƟ ýƑǐǓä ììƳ 
 èïùǌöá9 %) ÿǒƕƓùǆ èùơāåïƙā ïƓùùǋðǗå Ǐùƙơ þƓùǒǕå ííùƵ ƗƽùƮǃ ƗǒƕǄùùƪ ÿǒùƞǋ çāùƿ ÿùƞǋ -  0.94  ā11.73 - õùùƪāƙǆǃ ĄƓùƪƓǒƿ (

 Ɠǌǈǆ ÿƓǂā ÜÿǒāƕǕå7  ÿǒùƞǌǃå Ăíùƕá ÿǒùơ ǑƼ ÜƗǒāǈƶǆ ƗǒƑƓƮơã ƗǃǙí èåîSb308ÃSb305  æǕå ǏùǄƵ ûāùƽƙ éùǒơ ƗùǀƑƓƼ çíƓǒùƪ
 ÿǒùùƞǌǄǃ (ïƓùùǋðǗƓƕ ïǒƤƋùùƙǃå) æāùùƹïǆǃå ïùùǒƹ ǉƓùùƞƙǙƓƕā ÿǒùùƞǌǃå çāùùǀǃ Ɨùùǒāǈƶǆ Ɨùùƕƞāǆ Ɨùùǆǒƿ ǏùùǄƵá èǄƞùùƪā ýùùưƼǕåSb239×Sb298 

)%20.25,12.97 ýāíƞǃå) ǏǄƵǕå æǕåā ÿǒāƕǕå õƪāƙǆǃ ĄƓƪƓǒƿ Ǒǃåāƙǃå ǏǄƵ (7.( 
2- þïĀ100 :(÷) æîíƓ  

 ýāíƞǃå) ïǌöǒ éǒơ ƓǒāƮǃå ýāƼ ýāƮơǆǃ ƗǄƺǃå èƓǈāǂǆ þǋá ÿǆ ƗƽƮǃå ǉîǋ íƶƙ (7 ĄƓǈǒƞǋ ïƬƵ ƗƪǆƤ ýƮá ÿǆ Ǌǈá  Ɠùǌǈǆ Ăíùƕá
%) ÿǒùƕ ƓǌƙǙíùƶǆ èùơāåïƙā ăāùƕǕå õùƪāƙǆǃå Ɠǌƙǆǒƿ èðāƓƞƙ Ɨƕƞāǆ ÿǒƞǋ çāƿ ĄƓǈǒƞǋ ïƬƵ Ɠǈƛå0.14  ā18.66 èåî Ɠùǌǈǆ Ɨƶùƪƙ Ü(

 èùùơāåïƙ Ɠùùǆǈǒƕ ÜƗùùǒāǈƶǆ ƗǒƑƓùùƮơã ƗùùǃǙí%) ÿǒùùƕ ǏùùǄƵǕå æǕå ƴùùǆ ƗùùǈïƓǀǆ ƗùùǒƕƓƞǒǙå ÿǒùùƞǌǃå çāùùƿ þǒùùƿ1.40  ā17.42 Ɠùùǌǈǆ Ɨƶùùƪƙ Ü(
.Ɨǒāǈƶǆ ƗǒƑƓƮơã ƗǃǙí èåî 

3- :(%) çǐïǁä ƕƓƨǆ 
%) ÿǒùùƕ Ɠùùǌǆǒƿ èùùơāåïƙ ĄƓùùǈǒƞǋ ïùùƬƵ Ɨùùƛǚƛ ƓǋííùùƵ ƸùùǄƕā ƗƽùùƮǃå ǉîùùǌǃ ƗùùǒƕƓƞǒå ÿǒùùƞǋ çāùùƿ ÿùùƞǌǃå þùùöƶǆ èíùùƕá0.64  ā5.24 éùùǒơ (

 ÿƓùùùǈǒƞǌǃå ĂíùùùƕáSb298ÃSb181  āSb305ÃSb298  Ɨƕùùùƪǈ ƗùùùǈïƓǀǆƕ öơāùùùǃā Ɠùùùǆǂ ÜăāùùùƕǕå õùùùƪāƙǆǄǃ ĄƓùùùƪƓǒƿ ăāùùùǈƶǆ ûāùùùƽƙ ÜõùùùǀƼ
%) ÿǒƕƓǆ ëāåïƙƙ ÿǒƞǋ çāƿ çïǋƓöƕ èðǒǆƙ ǑǄǂǃå ÿƞǌǃå ÷āǆƞǆ ÿǆ ÿƞǋ çïƬƵ üƓǈǋ ÿá ƓǌƑƓƕà ýưƼá Ɨǆǒƿ ƴǆ ÿƞǌǄǃ èǒðǃå0.09  

, 3.03.Ɨǒāǈƶǆ èƓƿāïƼ ǚƕā ( 
4- :(%) þǐƗĀîƓǁä ƕƓƨǆ 

 ÿùƞǋ Ɨƶùƪƙ èùǂǄƙǆå%) ÿǒùƕ Ɠùǆ èùơāåïƙ ƗùǒƕƓƞǒå ÿǒùƞǋ çāùƿ0.21 ,  4.61 ĄƓùƪƓǒƿ Ɨùǒāǈƶǆ ƗǒƑƓùƮơã ƗùǃǙí èåî Ɠùǌǈǆ ÿƓùǈƛå ÿƓùǂā ( 
 ƓǌƙǙíùƶǆ èùơāåïƙ ÿùƞǋ Ɨƶƕùƪ ǏùǄƵǕå æǕƓùƕ ƗùǈïƓǀǆ ƗùǒƕƓƞǒå ÿǒƞǋ çāǀƕ èðǒǆƙ Ǒƙǃå ÿƞǌǃå ííƵ ÿá ýƕƓǀǆǃƓƕ íƞǈā ÜăāƕǕå õƪāƙǆǄǃ

%) ÿǒƕ0.40 , 2.82 .( 
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5-) ƕǐîíƓǁä ƕǂƸǁäþôƗǀǉ/îƑ :( 
%) ÿǒùùƕ ƗùùǄƺǃå ƗƽùùƮǃ ăāùùƕǕå õùùƪāƙǆǃå ǏùùǄƵ ƓùùǒƕƓƞǒå Ɨùùƿāƽƙǆǃå ÿùùƞǌǄǃ ÿǒùùƞǌǃå çāùùƿ èǙíùùƶǆ èùùơāåïƙ19.36 , 115.44 ûāùùƽƙ íùùƿā Ü(

 èíùƕá ÜýƕƓǀǆǃƓƕ .ƓǌƑƓƕà õƪāƙǆǃ ĄƓƪƓǒƿ ÿƞǋ Ɨƙƪ ĄƓǒāǈƶǆ5  ƓǌǄùưƼá ÿƓùǂā ǏùǄƵǕå æǕå ƴùǆ ĄƗùǈïƓǀǆ Ɨùǒāǈƶǆā ƗùǒƕƓƞǒã ÿǒùƞǋ çāùƿ ÿùƞǋ
 ÿǒƞǌǃåSb305 Ã Sb181 %)115.27.( 

 üĀìƜǁä7) þǐĀƓǓä ôƨĀƗǄǁ ăƑƨƑǐƽ þǐƜǊǁä æĀƽ ýǐƽ .HMP) üƮƺǓä åǓäĀ (HBP.ƕƨĀîìǄǁä çƑƻƬǂǁ ( 
 

еϯлЮϜ 

ϼϝкϾшϜ пϧϲ аϝтцϜ ϸϹК 

(ант ) 

дϾм 100 ϢϼϻϠ 

 (М) 

ϣϡЃж ϥтϿЮϜ 

 % 

ϣϡЃж еуϦмϽϡЮϜ 

 % 

ϣтϼϻϡЮϜ ϣЯПЮϜ 

ϼϝϧЫк/еВ 

HMP HBP HMP HBP HMP HBP HMP HBP HMP HBP 

Sb181× Sb235 2.98 - 5.84 13.99* 12.28* -1.01 3.57 - 2.09 1.67 64.17
*
 56.67

*
 

Sb181× Sb239 2.96 - 6.49 6.66* 6.16* 1.36 2.86 - 1.95 - 4.03*- -28.76 -42.24
*
 

Sb181× Sb298 0.94 - 1.95 8.95* 8.59* 5.00* 0.72 
2.36* 

- 

6.54*  

- 
-16.89 -20.43 

Sb181× Sb305 9.360* - 0.64 12.16* 9.49* 2.34 - - 4.35 2.91* 2.69 115.43
*
 115.27

*
 

Sb181× Sb308 -11.73* 2.60 10.15* 9.59* 2.12 - - 4.38 1.68 1.68 -24.49 -39.69
*
 

Sb235× Sb239 1.09 1.65 18.66* 17.42* 1.15 - 0.53 4.61* 2.82* 19.36 0.51 

Sb235× Sb298 10.72* 17.17* 4.15 2.91 2.56 0.95 
- 

4.16* 

7.89* 

- 
99.20

*
 98.50

*
 

Sb235× Sb305 2.70 4.40 1.40 - 
*- 

5.17 
0.64 0.09 0.21 0 59.41

*
 52.23

*
 

Sb235× Sb308 1.03- 4.95 14.61* 13.45* 1.92 1.62 1.57 1.14 23.60 2.42 

Sb239× Sb298 12.97* 20.25* 6.63* 6.47* 2.42 2.32 
2.90* 

- 
5.09*- -0.09 -16.11 

Sb239× Sb305 1.61 2.72 4.35 1.40 3.11 0.85 2.36 0.40 -9.53 -26.61 

Sb239× Sb308 1.03 6.52 9.72* 9.68* 4.12 2.09 - 0.61 2.72 - 37.71
*
 35.00

*
 

Sb298× Sb305 7.12*- 0 
5.99* 

- 

- 

8.53* 
5.24* 3.03 - 1.45 5.48*- -43.62

*
 -45.98

*
 

Sb298× Sb308 7.36*- 4.29 6.64*- 
6.80* 

- 
4.26 2.32 1.96 2.41- -60.34

*
 -67.22

*
 

Sb305× Sb308 *6.63- 2.66- 0.14 2.72 - 0.96 0.70 1.58 1.37 57.79
*
 26.08 

*                             ƕǁǗì āĀƗƨǄ ìǆƳ ƕǐĀǆƴǄ5Û%**  ƕǁǗì āĀƗƨǄ ìǆƳ ƕǐĀǆƴǄ1%. 
 ÿǒāùƕǕå Ǒùƙǆǒƿ ÿǒƕƓùǆ ƓǌƙƓõƪāƙǆ èơāåïƙ Ǒƙǃå ÿƞǌǃå Ċÿá ñƓƪá ǏǄƵ ƝƑƓƙǈǃå ïĊƪƽƙ ÿá ÿǂǆǒ ûƕƪ Ɠǆǆÿāùǂƙ  çíƓǒùƪǃå ïǒƛƋùƙǃ ƗƶùưƓƤ

 ǏùùǄƵ ƗùùǀƑƓƽǃå çíƓǒùùƪǃåā ƗùùǆƓƙǃå çíƓǒùùƪǃå ýùùưƼǕå æǖùùǃ ĄƓùùƪƓǒƿ Ɨùùƕƞāǆā ïùùƕǂá āá ïƽùùƮǃå ăāƓùùƪƙ Ǒùùƙǃå ÿǒùùƞǌǃå çāùùƿ ýùùƛǆƙ Ɠùùǆǈǒƕ ÜƗùùǒƑðƞǃå
ǃå ǉîǋ ûƽƙƙā ÜǑǃåāƙǃå)  éơƓƕǃå ǉïǂî Ɠǆ ƴǆ ƝƑƓƙǈAl - Aysh et al.,  2006 .( 

:ƕƬǘƢǁä  
- ÿåāƕǕå üǄƙǆåSb239  āSb308  ƗƽùƮǃ ÜúǚƙùƑǙå ǏùǄƵ ƗùǆƓƶǃå çïíǀǆǄǃ Ɨǒāǈƶǆā Ɨƕƞāǆ ĄƓǆǒƿ ƗùǄƺǃåƗùǒïîƕǃå )0.72Ü0.45 ǏùǄƵ (

) ÿǒƞǌǃå Ɠƞƙǈáā ÜǑǃåāƙǃåSb239×Sb308 ăāùƕïƙǃå ýǆƶǃå ƗƶƕƓƙǆ ÿǂǆǒ ǑǃƓƙǃƓƕā ÜƗǒāǈƶǆ úǚƙƑǙå ǏǄƵ ƗƮƓƤ çïíǀǆƕ ðǒǆƙǒ ăîǃå (
 Ɨùùǒƕïƙǃå ƝǆƓùùǈïƕ ǑùùƼ ǊùùǒǄƵ ÜǑƕƓùùƤƙǈǙå ƗƽùùƮ ÿǒùùƪơƙǃ ƗùùǄƺǃåƗùùǒïîƕǃåÜ ƼƓùùưǗå Ǒƛåïāùùǃå ýùùƶƽǃå ïǒƛƋùùƙ èùùơƙ Ɨùùƶƿåā Ɠùùǌǈāǂ Ǒ ÿá ÿùùǂǆǒ ăîùùǃå
.Ɨǀơǚǃå ýƓǒƞǕå Ǐǃã éïāǒ 

-  ÿƓǈǒƞǌǃå ǏõƵáSb239× Sb305 Ü Sb298× Sb308  þǒùƿSCA  Ɨƕùƪǈā ÿǒƙāïùƕǃå Ɨƕùƪǈ ƗƽùƮǃ ƗǒƑƓùƮơã ƗùǃǙí èåî ƗùǒǃƓƵ
 .ÿǒƙƽƮǃå ÿǒƙƓǋ ÿǒƪơƙǃ ƓǌǒǄƵ ýǆƶǃå ÿǂǆǒ ǑǃƓƙǃƓƕā ÜĄƓƶǆ èǒðǃå 

- ÿùùùùƞǌǃå èùùùùǂǄƙǆå Sb239×Sb308 ÜSb235×Sb305 ÜSb235×Sb298 ÜSb181×Sb305  āSb181×Sb235  ĄƓùùùùǆǒƿ
 æǖùùǃ ĄƓùùƪƓǒƿ Üÿǒùùƞǌǃå çāùùǀǃ Ɨùùǒāǈƶǆā Ɨùùƕƞāǆ ǉîùùǋ ýǂùùƬƙā ÜƗùùǀƑƓƽǃå çíƓǒùùƪǃå ïǒƛƋùùƙǃ ƗƶùùưƓƤ üǃîùùƕ ǑùùǌƼ ÜǑùùƕơǃå êƓùùƙǈǗå ƗƽùùƮǃ ýùùưƼǕå
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 èǂǄƙǆå Ǒƙǃå ÿƞǌǃå þöƶǆ ÿƞǌǃåSCA  ÿǕ Ɨùǒāƿ Ɠùǆǌǈǒƕ Ɨùǒƛåïāǃå Ɨùƿǚƶǃå ÿƋùƕ üùǃî ÿǆ Ɲƙǈƙƪǒā ÜĄƓǀƕƓƪ èïǂî Ǒƙǃåā Ɨǒāǈƶǆā Ɨƕƞāǆ
çíƓǒƪǃå íāƞāƕ õƕƙïǆ ƓǆǋïǒƛƋƙ . 

:ƲƜäîǄǁä 
Agrawal, A. P.; P.M. Salimath; and S.A. Patil (2005). Gene action and combining ability analysis in 

soybean [Glycine max (L.) Merrill]. Legume Research-An international Journal. 28(1). 

Al -Aysh, F.; A. Ghneim; and H. Khojha (2006). Genetic analysis of yield components in some 

varieties of garden peas (Pisum sativum L.). Tishreen University Journal for Studies and 

Scientific  Research. Biological Science Series. 28(2). 

Angela, C. (2001). Seed yield combining ability among genotypes in two locations. Crop Breeding 

and Applied Biotechnology. 1(3):221-228. 

Barad, H.R.; M.S. Pithia; and  J.H. Vachhani (2008). Heterosis and combining ability studies for 

economic traits in genetically diverse lines of mungbean [Vigna radiate (L.) wilczek]. 

Legume Research. 31(1). 

Chen, H. (1987). Diallel analysis on some genetic parameters of protein and oil contents in 

soybeans. soybean laboratory, Jilin Municipal Institute of Agricultural Sciences. cnki: 

ISSN:0578-1752. 

Cho, Y.; and R.A. Scott  (2000). Combining ability of seed vigor and seed yield in soybean 

Euphytica. 112 (2):145-150.  

Falconer, D.S. (1960). Introduction to quantitative genetics. Printed in great Britain for Olivier and 

Boyd, by Robert Mac Lehose and Comp. Lim Glasgow. 281-286. 

FAO. (2008). Quarterly bulletin of statics, 12, 3/4.    

Gavioli, E.A.; D. Perecin; and A.O. Di Mauro. (2008). Analysis of combining ability in soybean 

cultivars. Crop Breeding and Applied Biotechnology. (8): 1-7. 

Griffing, B. (1956). Concept of general and specific combining ability in relation to diallel crossing 

systems .Australian Journal of Biological Sciences. 9:463-492. 

Karpenstein, M.M.; and I.R. Stuelpuage (2000). Biomass yield and nitrogen fixation of legumes 

monocropped and intercropped with rye and rotation effects on a subsequent maize crop. 

Plant and Soil. 218: 215-231.  

Khan, M.H.; and A.N. Dar (2009). Heterosis in soybean [Glycine max (L.) Merrill ] International 

Journal of Plant Breeding. l 3(2):115-120. 

Kunkaew, W.; S. Julsrigival; C. Senthong; and D. Karladee (2006). Estimation of heterosis and 

combining ability in Azukibean under highland crowing conditions in Thailand CMU. 

Journal. 5(2):163. 

Lee, J.M.; A. Bush; J.E. Specht;  and R. Shoemaker (1999). Mapping duplicate genes in soybean 

genome. 42:829-836.  

Leffel, R.C.; and  M.G. Weiss (1958). Analyses of diallel crosses among ten varieties of soybeans. 

Agron. J., 50 P:605-609.                         

Lopes, A.C.A.; N.A. Vello;  and F. Pandini (2001).  Seed yield combining ability among soybean 

genotypes in two locations.  Crop Breeding and Applied Biotechnology. 1(3): 221-228.  

Mahesh, J.; S.R. Ramgiry; and S.K. Yadav (2014). Study of gen action and combining ability for 

physiomorphic and yield characters in soybean (Glycine max (L.) Merrill). Soybean 

Research. 2: 57-63. 

Maloo, S.R.; and S.C. Sharma  (2007). Combining ability for oil and protein content in soybean 

(Glycine max (L.) Merrill) . The Indian Journal of Genetics and Plant Breeding. 67(2). 

Mather, K. (1949). Biometrical genetics. Dover publication, Inc., New York. 

Mebrahtu, T.; and T.E. Devine (2008). Combining ability analysis for selected green pod yield 

components of vegetable soybean genotypes (Glycine max L.). New Zealand J. of Crop and 

Horti. Sci., 36: 97-105. 

https://www.infona.pl/contributor/0@bwmeta1.element.springer-383de789-0f0a-3fdc-a9f8-9a1584b2d906/tab/publications
https://www.infona.pl/contributor/1@bwmeta1.element.springer-383de789-0f0a-3fdc-a9f8-9a1584b2d906/tab/publications
https://www.infona.pl/resource/bwmeta1.element.springer-000000010681/tab/jContent
https://www.infona.pl/resource/bwmeta1.element.springer-000000010681/tab/jContent/facet?field=%5EjournalYear%5EjournalVolume&value=%5E_02000%5E_00112
https://www.infona.pl/resource/bwmeta1.element.springer-000000010681/tab/jContent/facet?field=%5EjournalYear%5EjournalVolume%5EjournalNumber&value=%5E_02000%5E_00112%5E_00002
http://s.wanfangdata.com.cn/paper.aspx?f=hot&n=10&q=%e4%bd%9c%e8%80%85+%3a+%22Maloo%2c+SR%22++DBID%3aNSTL_QK


ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

155 

 

Nasreen, S.; M. Ishaque; M.A. Khan; S. Din; and S. M. Gilani (2014).  Combining ability analysis 

for seed proteins, oil content and fatty acids composition in sunflower (Helianthus annuus 

L.). Pakistan J. Agric. Res., 27 (3):  174- 187. 

Pandini, F.; N. Antonio; and A. Almeida lopes (2002). Heterosis in soybean for seed yield 

components and associated traits. Braz .Arch .Biol. Technol., 45(4). 

Perez, P.T., S.R. Cianzio; and R.G. Palmer (2009). Evaluation of soyabean [Glycine max (L.) 

Merrill] f1 hybrids. Journal of Crop Improvement. 23:1-18 

Ramana, M.V.; and  A. Satyanaray (2006). Heterosis in soybean [Glycine max (L.) Merrill]. Legum 

Research. 29(4). 

Schaafsma, G. (2000). The protein digestibility corrected amino acid core. Journal of Nutrition 130, 

1865S-1867S. 

Sinha, S. K. and R. Khanna (1975). Physiological, biochemical and genetic basis of heterosis. Adv. 

Agron., 27: 123-174.                                    

Sneep, J.; A.J. Hendrkisen; and T. Holbek (1979). Plant breeding perspective. Center for Agr. Pub. 

And Doc., Wageningen. 435 p.               

Thangavel, P.; T. Sabeson; K. Sarvnan; N. Vrevani; and J. Ganesh.  (2004). Combining ability 

studies in soybean (Glycine max L.). Legumes Res. 27:216. 

Wynne, J.C.; D.A. Enery; and P.W. Rice (1970). Combining ability estimation in Arachis Hypogeal 

Ʉ. field performance of F1 Hybrids. Crop Sci., 1: 713-715. 

Yingdong B.; L. Wei; X. Jialei; L. Hong; L. Ming; L. Miao; L. Xiaoyan; Z. Bixian; X. Xuejun; G. 

Donglin;  and L. Yongcai (2015). Heterosis and combining ability estimates in isoflavone 

content using different parental soybean accessions: Wild Soybean, a Valuable Germplasm 

for Soybean Breeding, Journal. pone.0114827, 10 (1). Electronic publishing. 

 

 

 

 

 

 

 
 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Bi%20Y%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20W%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Luan%20X%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20X%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lai%20Y%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pmc/issues/247168/


ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

156 

 

Genetic Behavior for Some Productive and Qualitative Traits of 

Soybean Genotypes [Glycine max (L.) Merr .] 

 
Ghrood Al Aswd*

(1)
  Ghassan AL Lahham

(1)
  and Saoud Shehab

(1)
  

(1). Crops Researcher Administration, General Commission for Scientific Agricultural Research (GCSAR), 

Damascus, Syria. 

 (*Corresponding author: Dr. Ghrood Al Aswd. E-Mail: ghroodaswd@yahoo.com). 

 

Received: 28/10/ 2015     Accepted: 02/12/ 2015 

 

Abstract: 

The present investigation was conducted at the 1
st
 May Station in General Commission for 

Scientific Agricultural Research (GCSAR), Syria, during two successive seasons 2011 and 2012. 

The main objective was to study both the general (GCA) and specific (SCA) combining abilities 

and mid and better-parents heterosis of days to flowering, 100 seeds weight, percent of oil, percent 

of protein and grain yield. Half diallel cross was employed in randomized complete blocks design 

with four replications. Results revealed the dominance of variances of specific combining ability of 

yield and 100 seeds weight, indicating the importance of non-additive gene action. Therefore, these 

traits were affected by the over-dominance gene effect, while the additive gene action was 

predominant for days to flowering, percent of oil and percent of protein, that means the last three 

characters were affected by partial-dominance gene effect. The hybrids Sb239×Sb308, 

Sb235×Sb305, Sb235×Sb298, Sb181×Sb305 and  Sb181×Sb235 showed a positive and significant 

heterosis values comparing with best parent for grain yield trait. Because of that they are subjected 

to the over dominance effect, and most of those hybrids owned significant and positive SCA, this is 

can be attributed to the strong genetic relationship between them, because their effect is related to 

the existence of dominance.                             

Keywords: Half- diallel cross, General and specific combining ability, Heterosis, Soybean.  
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à ƕǆƨƟǄǁä çƑǐǆƾƗǁä ýïƟ îƙǏƺ  çƑƴƻƗîǄǁä ùĀîõ çƟƗ ƕǐƢƑǆǄǁä çäîǐƸƗǁä ƕǊƜäĀǄǁ ýǐƨîƓǁä üĀƬƟǄ ƕǐƜƑƗǆâ
þǄǐǁä Ǐƺ ǍôƨĀǁä 

ðĀì ǏƟǐ ìǄƟǄ ìǄƟǄ*)1( àĀýǂƴǄǁä ìǄƟ)2(  ĀþäĀǂƳ Ŷä ìƓƳ)3 ( Ā ƕǐìƑǆǏǆƑǄǐǂƨǁä)4( 
 

)1Ǐõƪāǃå èƓƶƽƙïǆǄǃ ƗǒƵåïðǃå éāơƕǃå Ɨõơǆ .(.ÿǆǒǃå Ü  
)2ƗǒǃƓǆƬǃå èƓƶƽƙïǆǄǃ ƗǒƵåïðǃå éāơƕǃå Ɨõơǆ .(.ÿǆǒǃå Ü 
)3ǑƵåïðǃå íƓƬïǗåā éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå .(.ÿǆǒǃå Ü  
)3èƓǒǈǀƙǃå ïƬǈǃ ƗǆƓƶǃå çïåíǙå .(Ü ǑƵåïðǃå íƓƬïǗåā éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå.ÿǆǒǃå Ü  

 :ǑǈāïƙǂǃǗå íǒïƕǃå Üñāí Ǒơǒ íǆơǆ íǆơǆ .þ :ƗǄƪåïǆǄǃ *)mmydows1975@yahoo.com.( 
 

 :þǚƙƪǙå ƣǒïƓƙ07/05/2016    :ýāƕǀǃå ƣǒïƓƙ19/06/2016 
 

òƢǂǄǁä 

  ÿùùùùǆ ƗùùùùƽǄƙƤǆ ƗùùùùǒƑǒƕ ûõƓùùùùǈǆ Ɨùùùùƛǚƛ ǑùùùùƼ Ɨùùùùƪåïíǃå èîùùùùƽǈã Ǐõùùùùƪāǃå èƓùùùùƶƽƙïǆǃå þǒùùùùǄƿ ÿǆǒùùùùǃå ǑùùùùƼíùùùùƬåï èùùùùǒƕ) ǑùùùùǋāÜ ƗõùùùùƪåāÜ  èùùùùǒƕā
 ýǚùùùùùùƤ Ü(Ǒùùùùùùǆǌǈǃåǃå þùùùùùùƪāǆ2013/2014ƴùùùùùùƿåāǆ Ɨùùùùùùƛǚƛ ǑùùùùùùƼ Ǒǃāùùùùùùǂ þǒùùùùùùƪïƕǃå úǈùùùùùùƮ ƗùùùùùùƵåïðƕ üùùùùùùǃîā Ü ýùùùùùùǂ ǑùùùùùùƼ  èùùùùùùǀƕõ ÜƗùùùùùùǀõǈǆ

 Ǒùùùùùùƛǚƛǃå èƓƽùùùùùùƪāƼ ïƕāùùùùùùƪǃå íƓǆùùùùùùƪ) Ɨǈùùùùùùƪơǆǃå èƓùùùùùùǒǈǀƙǃå þðùùùùùùơ ǊùùùùùùǒǄƵP2O5 48 ýíùùùùùùƶǆƕ %80 ùùùùùùǂƸ Ɠùùùùùùǒïāǒǃå íƓǆùùùùùùƪā ïƓùùùùùùƙǂǌǄǃ N 
46 ýíùùùùùùùƶǆƕ %60 ùùùùùùùǂƸ ùùùùùùùƶǆā ïƓùùùùùùùƙǂǌǄǃ ïåîùùùùùùùƕ ýí20 ǂƸùùùùùùùùǋ/ïƓƙǂ) íǋƓùùùùùùùƬǂ ÷ïåðùùùùùùùǆǃå ƗùùùùùùùƪïƓǆǆƕ ĄƗùùùùùùùǈïƓǀǆ (15 ǂƸǋ/ïƓùùùùùùùƙǂ  ýíùùùùùùùƶǆ

 Ü(íǒǆùùùùùƪƙ ÿāíùùùùùƕā Üïåîùùùùùƕ ûùùùùùƼāþǒǆùùùùùƮƙ  ƗǒƑåāùùùùùƬƶǃå ƗùùùùùǄǆƓǂǃå èƓùùùùùƵƓõǀǃå Ɨùùùùùƛǚƛƕāýùùùùùǂ ǑùùùùùƼ èåïåïùùùùùǂǆ ƴùùùùùƿāǆ.  ûāùùùùùƽƙ ƝƑƓùùùùùƙǈǃå èïùùùùùǌöá
íùùùùùǈƵ èƓùùùùùǒǈǀƙǃå þðùùùùùơ ƗùùùùùǄǆƓƶǆǃ Ɨùùùùùǒāǈƶǆǃå ǑǃƓùùùùùƵ )(PÒ0.01 èƓƽùùùùùƮǃ:  ííùùùùùƵā èƓùùùùùƕǈǃå ýāùùùùùõèƓùùùùùƵïƽƙǃå  Ǐùùùùùƙơ þƓùùùùùǒǕå ííùùùùùƵā èƓùùùùùƕǈǄǃ

) ïùùùùùùùùùǒǋðƙǃåòùùùùùùùùùơǃå(  ā ÜïùùùùùùùùùưƤǙå úùùùùùùùùùǄƶǃå ƗùùùùùùùùùǒƞƓƙǈȒå) ûāùùùùùùùùùƽƙǃå Ɨƕùùùùùùùùùƪǈ èùùùùùùùùùƺǄƕ éùùùùùùùùùǒơ87.04 %ā85.5% ā8.9% ā147.4%( 
 íùùùùùùǈƵ Ɨùùùùùùǒāǈƶǆǃå ƗùùùùùùǒǃƓƵ ûāïùùùùùùƼ íāùùùùùùƞā ƝƑƓùùùùùùƙǈǃå èùùùùùùǈǒƕā .íǋƓùùùùùùƬǃƓƕ ƗùùùùùùǈïƓǀǆ Ǒǃåāùùùùùùƙǃå ǏùùùùùùǄƵ)(PÒ0.01  èùùùùùùƿāƽƙ éùùùùùùǒơ ƴùùùùùùƿåāǆǃå ÿǒùùùùùùƕ

ƞ ǑùùùùƼ èƓùùùùǒǈǀƙǃå Ɨùùùùùǆðơ ƓùùùùǌǒƼ èùùùùùǀƕõ Ǒùùùùƙǃå ƴùùùùƿåāǆǃå.íǋƓùùùùƬǃå ÿùùùùƵ Ɨùùùùùƪāïíǆǃå èƓƽùùùùƮǃå ƴùùùùùǒǆ  ǏùùùùùǄƵ èƓùùùùǒǈǀƙǃå þðùùùùùơ ƗùùùùǄǆƓƶǆ èðƓùùùùùơā
Ɨùùùùùƞïí   þǒùùùùùǒǀƙ ǏùùùùùǄƵá èùùùùùƺǄƕ çíƓùùùùùǒðƕ ûõƓùùùùùǈǆǃå ƴùùùùùǒǆƞ ǑùùùùùƼ ÿǒƵïåðùùùùùǆǃå ýùùùùùƕƿ ÿùùùùùǆ66 ýùùùùùǒǄơƙǃå ƝƑƓùùùùùƙǈ èơùùùùùưāáā  .íǋƓùùùùùƬǃå ÿùùùùùƵ %

 ƸùùùùùǄƕ íùùùùùƑƓƵ ǑƼƓùùùùùƮ èƓùùùùùǒǈǀƙǃå þðùùùùùơ ƗùùùùùǄǆƓƶǆ ûùùùùùǒǀơƙ ăíƓùùùùùƮƙƿǙå560.316  Ɠǋïíùùùùùƿ çíƓùùùùùǒðƕā ïƓùùùùùƙǂǌǄǃ Ő úùùùùùǃá365.830  úùùùùùǃá
.íǋƓƬǃƓƕ ƗǈïƓǀǆ ïƓƙǂǌǄǃ Ő 

 :ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä ÜèƓǒǈǀƙǃå þðơãÜìƓǈǆǃå ïǒƺƙ Üþǒƪïƕǃå ƗǒƞƓƙǈ ÜÿǒƵïåðǆǃå þǒǒǀƙ ÜăíƓƮƙƿǙå íƑƓƶǃå ÿǆǒǃå. 

 
ƕøǄìƾǄǁä: 

) þǒƪïƕǃå ýāƮơǆMedicago sativa L. ýǒƮƓơǆ ÿǒƕ ǏǃāǕå Ɨƕƙïǆǃå ýƙơǒā ÜþǃƓƶǃå Ăāƙƪǆ ǏǄƵ úǄƶǃå ýǒƮƓơǆ þǋá ÿǆ (
 ĄƓǒǆǃƓƵ ǊǒǄƵ ûǄõǒā .ƗǒǆƓƬǃåā ƗƶǒƼïǃå çïîǃåā ïǒƶƬǃå ýƛǆ Ɨƞƙǈǆ ĂïƤá úǚƵá íāƞā ÿǆ þƹïǃå ǏǄƵ úǄƶǃå  ƗǒƽǄƶǃå ýǒƮƓơǆǃå üǄǆ

 ÿǆ Ǌǃ ƓǆǃĂïƤǕå ýǒƮƓơǆǃå ýƕƿ ÿǆ ǊƙƪƼƓǈǆ æƶƮǃå ÿǆ èǄƶƞ çíǒíƵ èåðǒǆǆÜ  ƗƵåïðǄǃ ƗǆƑǚǆ ýǒƮƓơǆǃå ïƛǂá ïƕƙƶǒ éǒơ
ƗƽǄƙƤǆ èƓƑǒƕ ǑƼ āǆǈǃåā þǄƿƋƙǃåā  ƗǒǃƓƶǃå ǊƙǒƞƓƙǈã Ǐǃã ƗƼƓưǗƓƕ ÜƗƑǒƪǃå ƗǒƑǒƕǃå úāïöǃåā ƗơāǄǆǃåā úƓƽƞǄǃ ǊǄǆơƙ ǏǄƵ Ǌƙïíǀǆ ƴǆ

 āǊƙǆǒƿ ǃå ƗǒƑåîƺǃåÜçïǒƕǂ  ǊǒƼ ÿǒƙāïƕǃå Ɨƕƪǈ ƸǄƕƙ éǒơ22%Ü  èƓǈåāǒơǃå ýƕƿ ÿǆ ƗǒǃƓƶǃå ƗƹƓƪƙƪǙåā Ɨǒǈíƶǆǃå ëǚǆǕåā èƓǈǒǆƓƙǒƽǃåā

mailto:mmydows1975@yahoo.com
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 ÜÿāïƤàā ÿƪơǃå)1990ƕǃå ïƕƙƶǒ ÿǆǒǃå ǑƼā .(Ǌƕ ƗƵïðǈǆǃå ƗơƓƪǆǃå èƺǄƕ éǒơ ƗƵāïðǆǃå ƗǆƓǌǃå ƗǒƽǄƶǃå ýǒƮƓơǆǃå þǋá þǒƪï 
27.76 ƙǈƙ ïƓƙǂǋƝ 284.089  ÿõ)ăïǃåā ƗƵåïðǃå çïåðā Ü2013(Ü  ƗǈïƓǀǆ Ɨƽǒƶư ïƕƙƶƙ ƗơƓƪǆǃå çíơā ǑƼ ƗǒƞƓƙǈǗå ǉîǋ ÿá Ǚã

Ɨǒƕïƶǃå ýāíǃå ôƶƕ ǑƼ Ɲƙǈǒ ƓǆƕÜ  ïƓƙǂǌǃå Ɲƙǈǒ Ɨǒíāƶƪǃå Ɨǒƕïƶǃå ƗǂǄǆǆǃå ǑƽƼ16 êƓơǃåā Ǒǈåïǋðǃå) ïƛǂƋƼ ĄƓǈõÜ 2002 íƿā .(
 Ąåïǒƛǂ èïƓƬá  èƓƪåïíǃå ÿǆ ǏǃãëǚǆǕå Ɨƕƪǈ ÷Ɠƽƙïåā ƗǒƵåïðǃå ǑưåïǕå ƗƕāƮƤ óǀǈ ǑƼ þƓǋ Ąåïāí ƗǒƤƓǈǆǃå èåïǒƺƙǄǃ ÿáÜ  ïƛâǒ Ɠǆǆ

ǑƼ ƙǃå íåíǆƎƕ èƮāá íƿā ÜƗǒƵåïðǃå ýǒƮƓơǆǃå ƗǒƞƓƙǈã çïƛƋƙǆǃå ƗǒƵåïðǃå Ɨƕïƕ ýāƮāǄǃ ƗƕƪƓǈǆǃå çíǆƪǕå ƗƼƓưƎƕ ƗǒƤƓǈǆǃå èåïǒƺƙǃƓ
 ÜǑƽǈǆǃå) ǊƙǒƞƓƙǈã  çíƓǒðā èƓƕǈǄǃ ƗǒƪƓƪǕå èƓƞƓơǃå Ǐǃå2010.( ÿǆ þƹïǃå ǏǄƵ ƗǒƑǒƕǃåā Ɨǒāƞǃå úāïöǃå ÿá èåî Ɨǒǆǋá çïǒƕǂ 

ƓǌƙåïǒƛƋƙā ƗǃƓƶƼ ǑƼ ÜǑƵåïðǃå êƓƙǈǗå Ǚã ÿá üƓǈǋ ýǆåāƵ ĂïƤá  èǙíƶǆā íǒǆƪƙǃå ýƛǆ ƓǌǒƼ þǂơƙǃå ÿǂǆǒ çíǒíƵ ƗǒƵåïð èƓǒǄǆƵā
 ƗƵåïðǃå íǒƵåāǆā ïåîƕǃåTahir and Valkoun, 1994)( ǉāǆǈ ýơåïǆ ǑƼ èƓƕǈǃå ƓǌƞƓƙơǒ Ǒƙǃå ïƮƓǈƶǃå ÿǆ ÿǒƞāïƙǈǃå íƶǒā .

 ýƛǆ ƓǌƙƓǀƼåïǆā èƓǆǒðǈǙåā èƓǈǒƙāïƕǃåā þðǚƕāƙāïƕǃå ßƓǈƕ ǑƼ ýƤíǒ āǌƼ ƗƽǄƙƤǆǃåNADH2Ü PH2 NAD  ƗƿƓõǃå èƓƕǂïǆā
)ATP/CTP  āGTP(Ü Ǖå ôƓǆơǕå ÿǒāǂƙ ǑƼā Ǒƙǃå ƗǒǈǒǆƙÿƓơïƪ) èƓǈǒƙāïƕǃå ÿǒāǂƙ ǑƼ ñƓƪǕå ïƞơǃå íƶÜ (1999 
ā )and Kirkby, 1982 Mengel( ā )Tisdale et al., 1997(.  āǋ ÿǒƞāïƙǈǃå ÿá ƗǒƵåïðǃå éāơƕǃåā èƓƪåïíǃå èơưāá

Ɠƙǈã ííơǒ ăîǃå ýāǕå ǑƑåîƺǃå ïƮǈƶǃåƞƗǒ ƗǒƵåïðǃå ýǒƮƓơǆǃå ) ÜăíƓǌǃå íƕƵ2009(Ü  ăîǃå ýāǕå ăîƺǆǃå íƓǆƪǃå ÿǒƞāïƙǈǃå íƶǒā
ßƓǆǃåā Ɨƕïƙǃå ÿǆ ǑƿƓƕǃåā çíǆƪǕå ÿǆ ǑƙƋƙ ÿǒƞāïƙǈǃå ÿǆ ƗƮƙǆǆǃå Ɨǒǆǂǃå úƮǈ ÿǕ ÜýǒƮƓơǆǃå ǊƕǄõƙƙ )Ottm and 

Thompson, 2009.( ƽǃå ïƕƙƶǒ ā èƓƕǈǃå Ɨǒîƺƙ ǑƼ ƗǒƪǒƑïǃå ïƮƓǈƶǃå ÿǆ ïāƽƪ þƓƪǀǈåā ýǂƬƙā āǆǈ èƓǒǄǆƵ ǑƼ ýƤíǒ āǌƼ
ƽǃå ǑƙƋǒ .ïāîƕǃå ÿǒāǂƙā ƗǒƙƓƕǈǃå ƓǒǚƤǃå ā þāǒƪƓƙāƕǃåā ÿǒƞāïƙǈǃå íƶƕ èƓƕǈǃå ƓǌƞƓƙơǒ Ǒƙǃå Ɨǒǆǂǃå éǒơ ÿǆ ƗƛǃƓƛǃå Ɨƕƙïǆǃå ǑƼ ïāƽƪ

ǃå ƗǄơïǆ íǈƵ ƓǆǒƪǙā èƓƕǈǃå āǆǈ ýơåïǆ ýǚƤ Ɨƕïƙǃå ǑƼ ǊƙǒðǋƓƞ ÿƋƼ åîǃ ÜƗǒƵåïðǃå ýǒƮƓơǆǃå þöƶǆǃā íƶǒ ïǒǋðƙǃåā èƓƵïƽƙ
) ýǒƮƓơǆǄǃ çíǒƞ ƗǒƞƓƙǈã ǏǄƵ ýāƮơǄǃ ĄƓǒïāïưTisdale et al., 1997 .( 

) Ɠùùùùùǋåïƞá Ɨùùùùùƪåïí ǑùùùùùƼā1991 Soliman, öùùùùùơǙ ïùùùùùƮǆ ǑùùùùùƼ (á æāùùùùùƕơǃåā úùùùùùǄƶǃå çíƓùùùùùǒð Ǐùùùùùǃã Ăíá Ǒùùùùùǈǒƞāïƙǈǃå íǒǆùùùùùƪƙǃå çíƓùùùùùǒð ÿ
ïǒƶùùùùùƬǃåā þǒùùùùùƪïƕǃå õāùùùùùǄƤǆ ǑùùùùùƼÜ  ÿùùùùùǆ úùùùùùǄƶǃå ýāùùùùùƮơǆ çíƓùùùùùǒð ƝƑƓùùùùùƙǈǃå èïùùùùùǌöá éùùùùùǒơ32 ǋ/ÿõïƓùùùùùƙǂ  Ǐùùùùùǃã39.9 ÿõùùùùùǋ/ùïƓƙǂ 

 úƓùùùùùùùưǆǃå ÿǒƞāïùùùùùùùƙǈǃå ÿƓùùùùùùùǂ ƓǆíùùùùùùùǈƵ71.5 ïƓùùùùùùùƙǂǋ/Ƹǂ .ǒ ā üïƓùùùùùùùƕǆǃå) ïùùùùùùùǂîāæāùùùùùùùǀƶ Ü2011 (á ǑùùùùùùùƼ Ɨùùùùùùùǒāǈƶǆ èåïǒƛƋùùùùùùùƙ üƓùùùùùùùǈǋ ÿ
 íƓǆùùùùùùƪǃå  þåíƤƙùùùùùùƪå íùùùùùùǈƵ þǒùùùùùùƪïƕǃå èƓùùùùùùƵïƽƙ ííùùùùùùƵ õùùùùùùƪāƙǆN āP2O5 ) ǑùùùùùùƽǄƶǃå õāùùùùùùǄƤǆǄǃ40 Ƹǂùùùùùùùǋ/ïƓƙǂ ǃ ïåîùùùùùùƕā þǒùùùùùùƪïƕǄ160 

ǂƸǋ/ïƓƙǂ .(ïǒƶƬǄǃ ïåîƕ 
 ïƓƬáEl- Afandy, (1999) ǑƼ Ǌƙƪïåí ǑƼ ýíƶǆ ûāƽƙ ÜïƮǆ íǒǆƪƙǃå Ǒǈǒƞāïƙǒǈǃå107 ÿǒƞāïƙǈ Ƹǂ/ïƓƙǂǋ ǏǄƵ  ýíƶǆǃå71 
ǂƸ ÿǒƞāïƙǈ/ǋïƓƙǂ ǑƼ èƓƽƮ āǆǈǃå ýǂǃ ÿǆ ýāõ èƓƕǈǃå ÿðāǃåā ôƺǃå èƓƕǈǄǃ úƓƞǃåā ííƵā ÷ïƼǕå ǏǄƵ .èƓƕǈǃå Ɠǆǈǒƕ þǃ ïǌöǒ 
 ăáïǒƛƋƙ íǒǆƪƙǄǃ Ǒǈǒƞāïƙǒǈǃå ǏǄƵ ýǂ ÿǆ õƪāƙǆ ÷Ɠƽƙïå èƓƕǈǃå íǈƵ òơǃå úǄƶǃå ýāƮơǆā ïưƤǕå Ɨƕƪǈā çíƓǆǃå ƗƼƓƞǃå  úǄƶǄǃ

ÜǑƕǒƙƶǃå)2001.( ǂîāï Mohammad et al., (2011) èƺǄƕ ïǒǋðƙǄǃ  þƓǒá ííƵ ǏǄƵá ÿá106  Ǒƙǃå ïǒƶƬǃå èƓƙƓƕǈǃ üǃîā þāǒ
 ýíƶǆƕ èíĊǆƪ60  ÿǆ ýǂ ƓǌǄƞƪ ƝƑƓƙǈǃå ñƽǈ .ûāƼ Ɠǆā ïƓƙǂǌǄǃ ÿǒƞāïƙǈ ƸǂKernich and Halloran, (1996)  ƓöơǙ ÿǒǒîǃå

.ïǒƶƬǃå ǑƼ ßƓõƬǗåā ïǒǋðƙǃå çïƙƼ ǏǄƵ öāơǄǆ ïƛá Ǌǃ Ǒǈǒƞāïƙǈǃå íǒǆƪƙǃå ÿá ÿã èǙíƶǆǃ ïåîƕǃå Ɨǀǒïõā ƴǒðāƙ èƓƙƓƕǈǃå ǑƼ çíơā 
ƗơƓƪǆǃå  ĄåïǒƛƋƙ  Ąåïǒƕǂ ǑƼ êƓƙǈǗå èƓǈāǂǆ ǑƼ ýǒƮƓơǆǃå ƗǒǄǀơǃå ǑƼ çíơā ƗơƓƪǆǃåÜ ǑǌƼ èƓǈāǂǆ Ɨõƕƙïǆ  ĄƓƶǆ ÜçíƬƕ çíƓǒðƼ ăá 
ÿāǂǆ ÿǆ ǉîǋ èƓǈāǂǆǃå ǊǀƼåïǒ óǀǈ ǑƼ èƓǈāǂǆǃå ) ĂïƤǕåDunphy et al., 1979) ïǂî .(Power  and Alassi, (1978 
 ÿáííƵ ßƓõƬǗå Ɨƞƙǈǆǃå ǑƼ íåíðƙ èƓƕǈǃå ƓǆǄǂ èǄƿ èǙíƶǆ .ïåîƕǃå 

 ĀèøøøøøƟƓǁä ƕǂǀøøøøøƪǄ ǍøøøøøǂƜƗƗ  ǑùùùùùƼ ÷ïåðùùùùùǆǃå èƓùùùùùƪïƓǆǆ  ǏùùùùùǄƵ ĄƓùùùùùƪƓƪá íùùùùùǆƙƶƙ ÿǆǒùùùùùǃå ǑùùùùùƼ ǑùùùùùǄơǆǃå þǒùùùùùƪïƕǃå ýāùùùùùƮơǆ ƗùùùùùƵåïð ÿāùùùùùǂ
 ā ƗùùùùùùǒāƓǆǒǂǃå çíǆùùùùùùƪǕå þåíƤƙùùùùùùƪå þíùùùùùùƶƕ ƗùùùùùùǄƛǆƙǆǃåā ƗùùùùùùǒíǒǄǀƙǃåÿùùùùùùǆ ýùùùùùùǒǄǀƙǃå ïåîùùùùùùƕǃå ýíùùùùùùƶǆÜ  āùùùùùùǆǈǃå úƶùùùùùùư Ǐùùùùùùǃå ăíâùùùùùùǒ ăîùùùùùùǃå ïùùùùùùǆǕå

óƿƓǈƙā ƗǄƺǃå. 
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 Ā ùìøøøøǊǐ äíøøøøǉèøøøøƟƓǁä ÜǑùùùùǄơǆǃå þǒùùùùƪïƕǃå ýāùùùùƮơǆ ƗùùùùǒƞƓƙǈã ÿǒùùùùƪơƙ Ǐùùùùǃã  ƗùùùùǒāƓǆǒǂǃå çíǆùùùùƪǖǃ  Ɨǈùùùùƪơǆǃå èƓùùùùǒǈǀƙǃå þðùùùùơ þåíƤƙùùùùƪƓƕ
 .èƓǒǈǀƙǃå üǄƙ þåíƤƙƪƓƕ ÿǒƵïåðǆǃå ÷ƓǈƿȒåā ÜçíƑƓƪǃå ƗǒƤƓǈǆǃå èåïǒƺƙǃå úāïö èơƙ ƗƕƪƓǈǆǃå ïåîƕǃå ýíƶǆā 

 

 ìäĀǄƾƏäîôĀ èƟƓǁä:ǈ 
ùùùùùĊƽǈ ƗùùùùùǒƤƓǈǆǃå èåïùùùùùǒƺƙǃå ÷āïùùùùùƬǆ ïƓùùùùùõã ǑùùùùùƼ Ɨùùùùùǒƛơƕǃå ƗùùùùùƵïðǆǃå ǑùùùùùƼ þǒùùùùùƪïƕǃå ýāùùùùùƮơǆ ƗùùùùùƵåïðǃ Ɨǈùùùùùƪơǆ èƓùùùùùǒǈǀƙ ïǒāùùùùùõƙ Ɨùùùùùƪåïí èî

ýǚùùùùùùƤ ǑƽǒùùùùùùƮǃå þùùùùùùƪāǆǃå ǃ ǑǆƓùùùùùùƶ2011 ā2012 ƗùùùùùùǒƑǒƕ ûõƓùùùùùùǈǆ éǚùùùùùùƛ ǑùùùùùùƼ ÿǒƵïåðùùùùùùǆǃå úāïùùùùùùö èùùùùùùơƙ ƓǋíùùùùùùǒǂƋƙ þùùùùùùƙ þùùùùùùƛ ÿùùùùùùǆā Ü
 ÿùùùùǆ ƗùùùùƽǄƙƤǆãǑùùùùǋ ÿǆǒùùùùǃå ǑùùùùƼ Ǐõùùùùƪāǃå èƓùùùùƶƽƙïǆǃå þǒùùùùǄƿ  ýǚùùùùƤ (Ɨõùùùùƪåāǃåā ÜǑùùùùǆǌǈǃå èùùùùǒƕā ÜíùùùùƬåï èùùùùǒƕ)ǃå þùùùùùƪāǆ2013/2014 Ü

íƓǆùùùùùùùƪǃå ) ƗùùùùùùùǒǃƓƙǃå Ɨǈùùùùùùùƪơǆǃå èƓùùùùùùùǒǈǀƙǃå þðùùùùùùùơ ƓùùùùùùùǌǒƼ èùùùùùùùǀƕõāN 46 ýíùùùùùùùƶǆƕ %60 Ƹǂùùùùùùùùǋ/ïƓƙǂ  Ǒùùùùùùùƛǚƛǃå èƓƽùùùùùùùƪāƼ ïƕāùùùùùùùƪǃå íƓǆùùùùùùùƪā
P2O5 48 ýíùùùùùùƶǆƕ %80 ǂƸǋ/ïƓùùùùùùƙǂ  ýíùùùùùùƶǆā Ü20 ǂƸùùùùùùùǋ/ ïƓƙǂ) íǋƓùùùùùùƬǂ ÷ïåðùùùùùùǆǃå ƗùùùùùùƪïƓǆǆ ƴùùùùùùǆ ƗùùùùùùǈïƓǀǆ (ïåîùùùùùùƕ15 ǂƸùùùùùùùǋ/ïƓƙǂ 

 Ɨùùùùùùùƕïƞƙǃå èùùùùùùùƵïð .(íǒǆùùùùùùùƪƙ ÿāíùùùùùùùƕā ïåîùùùùùùùƕ ûùùùùùùùƼāþǒǆùùùùùùùƮƙ  ƗǒƑåāùùùùùùùƬƶǃå ƗùùùùùùùǄǆƓǂǃå èƓùùùùùùùƵƓõǀǃå(CRBD) Ɨùùùùùùùƕïƞƙǃå èǄǆùùùùùùùƬ .2  ƗùùùùùùùǄǆƓƶǆ
)÷ïåðùùùùùǆǃå ƗùùùùùƪïƓǆǆā þðùùùùùơǃå ǏùùùùùǄƵ ƗùùùùùƵðāǆ (3 Ɨùùùùùǀõǈǆ ýùùùùùǂ ǑùùùùùƼ ƴùùùùùƿåāǆ Ɨùùùùùǒƕǒïƞƙǃå ƴùùùùùõǀǃå ííùùùùùƵ ÿå Ǒùùùùùǈƶǒ åîùùùùùǋā Ü18 Ɨùùùùùƶõƿ ïùùùùùƕƙƵåā Ü

 þùùùùƙā ÿǒƙíùùùùǆƓƶƙǆ ÿǒƙƛïùùùùơ ôïǕå èùùùùƛïơ .Ąåïïùùùùǂǆ ƴùùùùƿāǆ ýùùùùǂ Ċðāǆ Ɨùùùùǒƕǒïƞƙ ƴùùùùõƿ Ǐùùùùǃã Ɠǌǆǒùùùùƪǀƙā Ɠǌƙǒāùùùùƪƙā Ɠùùùùǌǆǒƶǈƙ ƗơƓùùùùƪǆ ǏùùùùǄƵ ƗùùùùƵ
3000 þ2   .ïƛǈǃå Ɨǀǒïõƕ èƵïð Üƴƿāǆ / 

 ƗƼƓưã þƙ éǒơ ǑǄǒǆǂƙǃå ăïǃåā ïƓõǆǕå ǏǄƵ ƗƵåïðǃå èíǆƙƵå3 ā Ǒǆǌǈǃå èǒƕ Ɨǀõǈǆ ǑƼ èƓǒï4  íƬåï èǒƕ Ǒƙǀõǈǆ ǑƼ èƓǒï
Ɨõƪåāā  ƓǌǒƼ ƓǆƕƗǒï  ƗƵåïðǃå ǑƼ óǀǈǃå ôǒāƶƙǃ üǃîāïƓõǆǕå ǉƓǒǆ Ɨǒǆǂ  Ɨǈǒƕǆǃåǃå ǑƼ) ýāíƞ1 Ċǆƪ .( íƓǆƪǃƓƕ Ɨƕïƞƙǃå èí
ƑƓǒǆǒǂǃåǑ N.P Üéǒơ  ƗƼƓưã þƙ80 ǂƸǋ/ïƓƙǂ P2O5  íƓǆƪǃå Ɠǆá ÜƗƵåïðǃå ýƕƿ çíơåā ƗƶƼíǂ Ǒƛǚƛ èƓƽƪāƼ ïƕāƪ ƗƑǒǋ ǏǄƵ

) Ɠǒïāǒ ƗƑǒǋ ǏǄƵ úǒưƋƼ Ǒǈǒƞāïƙǈǃå46 %N ýíƶǆƕ (60 ǂƸ Ċƪƿ ïƓƙǂǋ/ýāǕå úƮǈǃå ÿǒƽƮǈ Ǐǃã èǆ  úƮǈǃåā ÜƗƵåïðǃå ßƓǈƛá
Ƭơ ýǂ íƶƕ ƗƼƓưǗå èïïǂā ÜƗƵåïðǃå ÿǆ ïǌƬ íƶƕ ǑǈƓƛǃåƗ ) ýǂāƙ Ɨǀǒïõ æƪơƕ2000 ÿāíƕ (íǋƓƬǃå) ÷ïåðǆǃå Ɨǀǒïõ ƴǆ ƗǈïƓǀǆ (

 ĊƬơ .íƓǆƪïǒǋðƙǃå ƗǄơïǆ ǑƼ èƓƙƓƕǈǃå è  ÷Ɠƽƙïå ǏǄƵā ĄƓǒāíǒ òơǃå ÿƓǂā (Ɨƶƕåïǃåā ƗƛǃƓƛǃåā ƗǒǈƓƛǃå) èƓƬơ Ɨƛǚƛ6-9  Ơõƪ ÿƵ þƪ
å.ôïǕ 

:Ɨƪāïíǆǃå èåßåïǀǃå 
1- òơǃå íƵāǆ Ǐƙơ þƓǒǕå ííƵ. 
2- ǃå æƪơā ƗǒƑåāƬƵ Ɨǀǒïõƕ èîƤá èƓƙƓƕǈ çïƬƵ ÷Ɠƽƙïå ñƓǒƿ ýǚƤ ÿǆ üǃîā (þƪ) èƓƕǈǃå ÷Ɠƽƙïåǆõƪāƙ. 
3- èƓƕǈǄǃ èƓƵïƽƙǃå ííƵ.  
4- ƗǒƞƓƙǈã  Ċíƿ ăîǃåā (ïƓƙǂǋ/ÿõ) ïưƤǕå úǄƶǃå òơā ëåāǃǕå ǑƼ ǑƑåāƬƵ ýǂƬƕ ƴƕïǆ ïƙǆ Ǒǆïƕ ï ÿðāā ƴƕïǆǃå ïƙǆǃå ƴƿāǆ

çïƬƓƕǆ ýƮƓơǃå. 

:ǏƏƑƬƟǕä üǐǂƟƗǁä 
  ā ƗǄǆƓƶǆ ýǂǃ èƓƬơǃå éǚƛǃå èƓǈƓǒƕ èƶǆƞá ĄƓǒƑƓƮơã èǄǄơā Ɨƪāïíǆǃå èƓƽƮǄǃ þƓƶǃå õƪāƙǆǃå îƤ  ýǒǄơƙǃå ƝǆƓǈïƕ þåíƤƙƪƓƕ 

GenStat v.16  ïƓƕƙƤå þåíƤƙƪƓƕ ƗǒƕƓƪơǃå èƓõƪāƙǆǃå èǈïāƿāá) ăāǈƶǆ ûïƼ ýƿL.S.D ( íǈƵ ĂāƙƪǆǒāǈƶǆƗ 0.05  ā0.01 .
 Ɠǆǂ ÿǆ þǌǆǒǒǀƙ Ɨƞïí èƕƪơā Ɲưǈǃå ƗǄơïǆ ǑƼ ÿǒƵïåðǆǃå ƗǂïƓƬǆƕ Ɨƕïƞƙǃå þǒǒǀƙ Ăïƞ1- 5  þƿï ïƕƙƵå éǒơ èƓƞïí1 á ýíƶǆ ýƿ
 þƿïā5  .Ɨƪåïíǃå ûõƓǈǆǃ ƗǒƤƓǈǆǃå èƓǈƓǒƕǃå ôƶƕ ƴǆƞ þƙ Ɠǆǂ .ƗƽƮǄǃ ÷ïåðǆǃå ǉƓõƵá ýíƶǆ ǏǄƵáîƽǈā  ƗƕïƞƙǄǃ ăíƓƮƙƿǙå ýǒǄơƙǃå
 ïõ ÿƵ .Ɨǒǈǀƙǃå ÿǆ ăíơǃå íƑƓƶǃåā þǒƪïƕǃå ýāƮơǆǃ ƗǒƑðƞǃå Ɨǒǈåðǒǆǃå æƓƪƙơå ûǒ 

 ƕǐƢƑǆǄǁä çƑǆƑǐƓǁäƕƨäîìǁä úôƑǆǄ Ǐƺ 
ýāƮơǆǃå āǆǈ çïƙƼ ýǚƤ Ɨƪåïíǃå ûõƓǈǆ ǑƼ ƗǒǄơǆǃå íƓƮïǕå èƓõơǆ ÿǆ çïƼāƙǆǃå ƗǒƤƓǈǆǃå èƓǈƓǒƕǃå ýǒǄơƙ ƝƑƓƙǈǃ ĄƓǀƼāÜ  ÿá öơǚǒ

 ïõǆǃå ýāõǌǃå Ɨǒǆǂ ǑƼ æîƕîƙ üƓǈǋ ǊƵāǆƞǆ Ɠǆ Ǒǆǌǈǃå èǒƕ Ɨǀõǈǆ ǑƼ Ɠǌǃ Ăāƙƪǆ ǏǄƵá ýƮā éǒơ Üă153.8  Üþƪāǆǃå/þǆ
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 ǊƵāǆƞǆ Ɠǆ íƬåï èǒƕ Ɨǀõǈǆ ǑƼ Ɠǌǃ Ăāƙƪǆ ýƿáā107.4  Ǐǃã Ɨõƪåā Ɨǀõǈǆ ǑƼ èƶƽƙïåā Üþǆ132.8  þǆǃå) ýāíƞ1 ǉîǋ ƴǀƙ .(
 ÿǆ ïõǆǃå Ɨǒǆǂ ñƓƪá ǏǄƵ èƓƶƽƙïǆǃå ïƓõã ǑƼ þǒƪïƕǃå ƗƵåïðǃ ƗƕƪƓǈǆǃå ƗǒƤƓǈǆǃå èƓƿƓõǈǃå ÿǆư ûõƓǈǆǃå200- 500  þǆ

) ǑǈƓƪïƤǃå2005 ÿǆ Ąǚǂ ïǂîā .()Bruggeman, 1997( ā)ǑǈƓƪïƤǃåÜ 2005 ƓǌǒƼ ýõǌƙ Ǒƙǃå çïõǆǆǃå þƓǒǕå ííƵ ÿá (
 ÿǆ ǏǄƵá èƓǒǆǂ5 ÿǒƕ Ɠǆ þāǒ/þǆ 15- 25  Ǒǃåāơƕ ïíǀǒ Ǒǆāǒ ýíƶǆƕā ÜĄƓǆāǒ16  /þǆǄǃ  .ïõǆǆǃå þāǒ 

) ýāíƞǃå ñƽǈ èƓǈƓǒƕ ÿǆā1) ÿǒùƕ Ɠùǆ Ɠùǌǃ ăāǈùƪǃå õùƪāƙǆǃå ƸùǄƕǒ éùǒơ çïåïùơǃå èƓùƞïí ǑùƼ ÿǒƓùƕƙ íāƞā üƓǈǋ ÿá ÿǒƕƙ (10- 20 ² (þ
 Ǐǃã ßƓƙƬǃå ǑƼ ýƮƙā Ɨǈƪǃå ýǚƤá.ïƽƮǃå ÿǆ ýƿ 

 

 ЬмϹϯЮϜ1ϢϼϜϽϳЮϜ ϣϮϼϸ ϤϝжϝуϠ БЂнϧв .  ϣЯВϝлЮϜ ϼϝГвцϜ ϣугЪм(ϣГЂϜм ̪сглзЮϜ ϥуϠм ̪бЃКм ̪ϹІϜϼ ϥуϠ) ϣЂϜϼϹЮϜ ХВϝзв сТ  бЂнгЯЮ

2013/2014. 

ϣЧГзгЮϜ 
ϢϼϜϽϳЮϜ ϣϮϼϸ 

ϹІϜϼ ϥуϡϠ ϣГЂϜм сглзЮϜ ϥуϠ 

   ϤϝжϝуϡЮϜ 

ϽлЇЮϜ 

ϼϝГвцϜ ϣугЪ ϼϝГвцϜ ϣугЪ ϼϝГвцϜ ϣугЪ 

оϽПЋЮϜ оϽϡЫЮϜ ант /бв бв/ант бв/ант 

/ϼϝтϒнтϝв 13.0 21.9 7.3 9.4 24 

 /дϜϽтϿϲнужнт 13.6 22.6 3.6 3.8 6.9 

 /ϾнгϦнуЮнт 14.4 23.3 7.5 25.6 17.6 

 /ϞϐЁГЃОϒ 13.0 22.4 86 90 99.3 

 /ЬнЯтϒϽϡгϧϡЂ 11.3 20.3 3 4 6 

ϒ /ЬмцϜ етϽЇϦϽϠнϧЪ 10.4 18.5 0 0 0 

шϜсЮϝгϮ - - 107.4 132.8 153.8       

Ɨùùùƞïíǃ ăāǈùùƪǃå õùùùƪāƙǆǃå ôƽƤǈùùǒā  ïåíùùùǀǆƕ Ǐùùùǆöƶǃå çïåïùùơǃå0.65  ïåíùùùǀǆƕ ĂïƺùùƮǃåā ƗùùùǒāƑǆ Ɨùùƞïí1.1  õùùùƪāƙǆǃå ôƽƤǈùùùǒā Ɨùùƞïí
ïåíǀǆƕ þƓƶǃå ăāǈƪǃå0.8  ýƕƓǀǆ ýǂ üǃîā ƗǒāƑǆ Ɨƞïí100 ) ïơƕǃå Ơõƪ ÿƵ ÷ƓƽƙïǙå ǑƼ çíƓǒð ïƙǆ(Bruggeman, 1997. 

ã ăíâùùƙ ëƓùùǒïǃå çíùùƬā çïåïùùơǃå Ɨùùƞïí ÷Ɠùùƽƙïåā Ɨǒƕùùƪǈǃå Ɨùùƕāõïǃå ôƓùùƽƤǈå ÿƓùùƼ åîùùǌǃā ÜƗùùƼƓƞǃå ïǌùùƬǕå ǑùùƼ Ơƙùùǈ ïùùƤƕǃå ƗùùǒǄǆƵ ÷Ɠùùƽƙïå Ǐùùǃ
 .ƗǒƤƓǈǆǃå úāïöǃå ǉîǋ èơƙ ĄƓƿƓƶǆ ÿāǂǒ ýāƮơǆǃå āǆǈ ÿƎƼ ǑǃƓƙǃƓƕā 

 ǑùùưåïǕå èƓǆåíƤƙùùƪå õƓùùǆǈá ïùùǒƺƙ ǑùùƼ ǉïùùƛá Ǌùùǃ ÿƓùùǂ Ɨùùǀõǈǆǃå ǑùùƼ Ơùùưåā ǑƤƓùùǈǆ ïùùǒƺƙ éāíùùơ ǏùùǄƵ ƗùùǒƤƓǈǆǃå ïùùƮƓǈƶǃå ǉîùùǋ ýíùùƙā
.ǑƵåïðǃå ƓǌƞƓƙǈȒåā ǑǃāƮơǆǃåā 

ƽƑǆǄǁäĀ ƛƏƑƗǆǁä:ƕƪ  
 :ăǗĀàƕǐƜĀǁĀǐƓǁä çƑƻƬǁä:   
1- :(ýƨ) çƑƓǆǁä üĀô 
ÿǒƕƙ  āíƞā ǑƑƓƮơǗå ýǒǄơƙǃå èƓǈƓǒƕí  Ɨǒāǈƶǆǃå ƗǒǃƓƵ ûāïƼ(PÒ0.01)  ÿǒùƕā Ɨǈùƪơǆǃå èƓùǒǈǀƙǃå Ɨùǆðơǃ èǚǆƓùƶǆǃå èƓõùƪāƙǆ ÿǒƕ

 ĄƓùùǒāǈƶǆ Ɨǈùùƪơǆǃå èƓùùǒǈǀƙǃå Ɨùùǆðơ ƗùùǄǆƓƶǆ èùùƿāƽƙ éùùǒơ .èƓùùƕǈǃå ýāùùõ ƗƽùùƮ ǑùùƼ (íǋƓùùƬǃå) ÷ïåðùùǆǃå ƗùùƪïƓǆǆ92.4  ƗùùƪïƓǆǆ ǏùùǄƵ þùùƪ
ǒõƶǆ ƗƽƮǃå ñƽǈǃ (íǋƓƬǃå) ÷ïåðǆǃåƗ á ƸǄƕ õƪāƙǆ ýƿ49.4  ïǒƬǒ ăîǃå ïǆǕå ÜþƪãǃǏ á ÿáǃå þðơ ûǒƕõƙ ïƛ ǏùǄƵ Ɨǈùƪơǆǃå èƓǒǈǀƙ

 ƸùǄƕ ăāùǈƶǆ ûïƓùƽƕ èƓùƕǈǃå ýāùõ ƗƽùƮ ǑùƼ íåð þǒƪïƕǃå ýāƮơǆ87.04 ýāíùƞǃå) íǋƓùƬǃå ÿùƵ %2ǉîùǋ Ăðùƶƙā .( çíƓùǒðǃå ǑùƼ ÷Ɠùƽƙïå 
èƓùƕǈǃå Ǐùǃã çíƓùǒð ƗùƪƼƓǈǆǃå ÿǒùƕ Ɨùƞǒƙǈ èƓùƙƓƕǈǃå çíƓùǒðǃ ƓǋííùƵ ǑùƼ çíùơā ƗơƓùƪǆǃå ǑùƼ èǙíùƶǆ ïåîùƕǃå åîùǋā ƗùǒǃƓƶǃå Ăíá Ǐùǃã çíƓùǒð 
ƗǃƓõƙƪå èƓƙƓƕǈǃå ýāƮơǄǃ ǏǄƵ ßāưǃå ƗǄƿā ǑƼƓǂǃå ííùƵ ÜèƓùƵïƽƙǃå  āûùƽƙƙ ǉîùǋ Ɨùƞǒƙǈǃå ƴùǆ ýùƮāƙ Ɠùǆ  ǊùǒǃãSoleymani et al., 
1991) ïåîùùƕǃå èǙíùùƶǆ çíƓùùǒð ÿƋùùƕ åāïùùǂî îã (ǑùùƪƓƙāƕǃåā Ǒùùǈǒƞāïƙǈǃå íǒǆùùƪƙǃåā èƓùùƕǈǃå ÷Ɠùùƽƙïå ÿùùǆ íùùǒðǒ.  ǑùùƼ èƓùùƙƓƕǈǃå ýåāùùõá èíåíðå

Ɨƞǒƙǈ Ɨǈƪơǆǃå èƓǒǈǀƙǃå þðơ èǚǆƓƶǆ ÿǒƞāïùƙǈǃå íƓǆƪ íāƞāÜ éùǒơ  þƓùƪǀǈå ƗùǒǄǆƵ ǑùƼ þùǌǆǃå ÿǒƞāïùƙǈǃå ïāí Ǐùǃã çíƓùǒðǃå ǉîùǋ Ăðùƶƙ
Ɠǋāǆǈā ƓǌƙǃƓõƙƪå çíƓǒðā ƓǒǚƤǃåÜ  ýåāùõá çíƓùǒð Ǐùǃã Ăíá Ɠùǆǆ Ɨùǒîƺǆǃå ïùƮƓǈƶǃå óƓùƮƙǆå ǑùƼ ïāîùƞǃå çßƓùƽǂ ƴùƼï ǏùǄƵ ñùǂƶǈå ăîǃå
 ƴǆ Ɨƞǒƙǈǃå ǉîǋ ûƽƙƙā .èƓƙƓƕǈǃå)et al., 2006 Hussain (éǒơ .ÿǒƞāïƙǈǃå èƓǒāƙƪǆ çíƓǒðƕ èƓƙƓƕǈǃå ýåāõá ǑƼ çíƓǒð åāíƞā  
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 Ɨùùùùùùùùùùǒāǈƶǆ ûāïùùùùùùùùùùƼ íāùùùùùùùùùùƞā ǑƑƓùùùùùùùùùùƮơǙå ýùùùùùùùùùùǒǄơƙǃå ƝƑƓùùùùùùùùùùƙǈ èùùùùùùùùùùǈǒƕ Ɠùùùùùùùùùùǆǂ(PÒ0.05)  þðùùùùùùùùùùơ ƓùùùùùùùùùùǌǒƼ èùùùùùùùùùùǀƕõ Ǒùùùùùùùùùùƙǃå ƴùùùùùùùùùùƿåāǆǃå ÿǒùùùùùùùùùùƕ
 ĄƓùùùùùùùùùǒāǈƶǆ Ǒùùùùùùùùùǆǌǈǃå èùùùùùùùùùǒƕ ƴùùùùùùùùùƿāǆ ûāùùùùùùùùùƽƙ éùùùùùùùùùǒơ ÜèƓùùùùùùùùùƕǈǃå ýāùùùùùùùùùõ ƗƽùùùùùùùùùƮǃ üùùùùùùùùùǃîā èƓùùùùùùùùùǒǈǀƙǃå94.78  Ɨõùùùùùùùùùƪåā ƴùùùùùùùùùƿāǆ ÿùùùùùùùùùƵ þùùùùùùùùùƪ

ƽǈùùùùùùùùùǃ õùùùùùùùùùƪāƙǆ ýùùùùùùùùùƿá ýƞùùùùùùùùùƪ ăîùùùùùùùùùǃåƸùùùùùùùùùǄƕ ƗƽùùùùùùùùùƮǃå ñ 90.33 ) ƸùùùùùùùùùǄƕ ăāùùùùùùùùùǈƶǆ ûïƓùùùùùùùùùƽƕā þùùùùùùùùùƪ4.93 ÜǑùùùùùùùùùǆǌǈǃå èùùùùùùùùùǒƕ ƴùùùùùùùùùƿāǆǃ (%
éùùùùùùùùùùǃƓƛǃå ƴùùùùùùùùùùƿāǆǃå ƴùùùùùùùùùùǆ Ɨùùùùùùùùùùǒāǈƶǆ ûāïùùùùùùùùùùƼ ÿǒƶƿāùùùùùùùùùùǆǃå ÿùùùùùùùùùùǆ ăá ýƞùùùùùùùùùùƪǒ þùùùùùùùùùùǃ ÿǒùùùùùùùùùùơ ǑùùùùùùùùùùƼ  ýāíùùùùùùùùùùƞǃå)2 Ċǒƕ Ɠùùùùùùùùùùǆǂ . ( ƝƑƓùùùùùùùùùùƙǈǃå èùùùùùùùùùùǈ

ùùùùùùùùùƪïƓǆǆǃ ƴùùùùùùùùùƿåāǆǃå ÿǒùùùùùùùùùƕ Ɨùùùùùùùùùǒāǈƶǆ ûāïùùùùùùùùùƼ íāùùùùùùùùùƞāƗ  ǑùùùùùùùùùƼ Ǒùùùùùùùùùǆǌǈǃå èùùùùùùùùùǒƕā Ɨõùùùùùùùùùƪåā Ǒƶƿāùùùùùùùùùǆ ûāùùùùùùùùùƽƙ éùùùùùùùùùǒơ (íǋƓùùùùùùùùùƬǃå) ÷ïåðùùùùùùùùùǆǃå
 ĄƓùùùùùùùùùùǒāǈƶǆ èƓùùùùùùùùùùƕǈǃå ýāùùùùùùùùùùõ ƗƽùùùùùùùùùùƮ53.0 Ü50.89 Ǒǃåāùùùùùùùùùùƙǃå ǏùùùùùùùùùùǄƵ þùùùùùùùùùùƪÜ  ƸùùùùùùùùùùǄƕ ýāùùùùùùùùùùõ õùùùùùùùùùùƪāƙǆƕ íùùùùùùùùùùƬåï èùùùùùùùùùùǒƕ ƴùùùùùùùùùùƿāǆ ǏùùùùùùùùùùǄƵ

44.44 ) èƺǄƕ çíƓǒð Ɨƕƪǈƕā þƪ4.15 Ü19.3.Ɨõƪåā ƴƿāǆǃ (% 
 
2- :çƑƓǆǂǁ /öĀîƻǁä ììƳ 

ïǌöƙ  āïƼ íāƞā Ǐǃã ǑƑƓƮơǙå ýǒǄơƙǃå ƝƑƓƙǈ Ɨǒāǈƶǆǃå ƗǒǃƓƵ û(PÒ0.01)  ííƵ ƗƽƮ ǑƼ èǚǆƓƶǆǃå èƓõƪāƙǆ ÿǒƕ
ǒõƶǆ ĄƓǒāǈƶǆ ƴƿåāǆǃƓƕ èƓǒǈǀƙǃå þðơ ƗǄǆƓƶǆ èƿāƽƙ éǒơ ÜèƓƕǈǄǃ/÷āïƽǃåƗ  ƸǄƕ õƪāƙǆ ǏǄƵá13.3  ƗǄǆƓƶǆ õƪāƙǆ ǏǄƵ èƓƕǈǄǃ/÷ïƼ

 ƸǄƕ ƴƿåāǆǃƓƕ íǋƓƬǃå7.17  ƸǄƕ ăāǈƶǆ ûïƓƽƕā ÜèƓƕǈǄǃ ÷ïƼ85.5ǀƙǃå þðơ ƗǄǆƓƶǆ ƠǃƓƮǃ % ýāíƞǃå) èƓǒǈ2 ǉîǋ ƝƑƓƙǈ èǀƽƙåā .(
 Üúƪāǒā üïƓƕǆǃå) ÿǆ Ąǚǂ ƓǌǒǄƵ ýƮơƙ ăîǃå ƝƑƓƙǈǃå ƴǆ Ɨƪåïíǃå2011(Ü  ÷ïƽƙǃå ƗƽƮǃ èǚǆƓƶǆǃå ÿǒƕ ăāǈƶǆ ïǒƛƋƙ íāƞāƕ

 Ċǚǂ ƝƑƓƙǈ ƴǆ üǃîǂ èǀƽƙåā Üþǒƪïƕǃå ýāƮơǆǃ Ą  ÿǆEl- Afandy, 1999))ā (Tisdale et al., 1997 (á èǈǒƕ Ǒƙǃåā ííƵ ÿ
 íƓǆƪ ýíƶǆ çíƓǒðƕ íåíðǒ ÷ïƼǕå ÿǒƞāïƙǈǃåNƓǌǒǄƵ ýƮơƙǆǃå ƝƑƓƙǈǃå ƴǆ Ɨƪåïíǃå ǉîǋ ƝƑƓƙǈ èƽǄƙƤå íƿā . ÿǆ Power et al., 

(1978)  èơưāá ǑƙǃåāííƵ ÿá Ɨƞƙǈǆǃå ÷ïƼǕå ǑƼ èƓƕǈǃå ƓǆǄǂ íåíðƙ èǄƿ èǙíƶǆ  .ïåîƕǃå çíƓǒðƕ èƓƵïƽƙǃå ííƵ çíƓǒð æƕƪ ÿã
 āǋ ÿǒƞāïƙǈǃåá āïƙǈǃå ÿ èƓƵïƽƙǃå ííƵ çíƓǒð ǑǃƓƙǃƓƕā ÜƗǒïưƤǃå þƵåïƕǃå ííƵ çíƓǒðā ƓǒǚƤǃå þƓƪǀǈå ƴǒƞƬƙ ǑƼ þǌǆ ïāí Ǌǃ ÿǒƞ

ƽǃåā ÿǒƞāïƙǈǃå ïǒƛƋƙ ÿǒƕ ÿðåāƙǃå ƗǒǄǆƵ ǑƼ ïāí þāǒƪƓƙāƕǃå æƶǄǒā .èƓƕǈǄǃ ā ÿǆ þāǒƪƓƙāƕǃå íǒðǒ éǒơ ÜèƓƕǈǃå Ɲưǈ ǏǄƵ ïāƽƪ
 ÜüƓǆƪǃå) ǊǄǒƛǆƙā ÿǒƞāïƙǈǃå óƓƮƙǆå2009 ïāí Ǌǃ üǃîǂā (ãƽǃå óƓƮƙǆǙ èƓƕǈǃå ƗǒǄƕƓƿ çíƓǒð ǑƼ ǑƕƓƞǒ ā ÜǑǆǒƶǈǃå) ïāƽƪ

(1999.èƓƵïƽƙǃå ííƵ çíƓǒð Ǐǃã Ăíá Ɠǆǆ Ü 
èïƓùùùùƬáā  ƝƑƓùùùùƙǈǃå Ǐùùùùǃå Ɨùùùùǒāǈƶǆ ûāïùùùùƼ íāùùùùƞā ƗùùùùǒǃƓƵ Ɨǈùùùùƪơǆǃå èƓùùùùǒǈǀƙǃå þðùùùùơ Ɠùùùùǌƕ èùùùùǀƕõ Ǒùùùùƙǃå Ɨùùùùƪåïíǃå íùùùùǒƿ ƴùùùùƿåāǆǃå ÿǒùùùùƕ ĄƗùùùùǈïƓǀǆ

 íǋƓùùùùùƬǃå ƴùùùùùƿåāǆƕƓùùùùùƕǈǄǃ /÷ïùùùùùƼǙå ííùùùùùƵ ƗƽùùùùùƮǃ ýāíùùùùùƞǃå) è2.(  þðùùùùùơ ƴùùùùùƿåāǆ ÿǒùùùùùƕ Ɨùùùùùǒāǈƶǆ ûāïùùùùùƼ ăá ƝƑƓùùùùùƙǈǃå ïùùùùùǌöƙ þùùùùùǃ ÿǒùùùùùơ ǑùùùùùƼ
.èƓùùùùùǒǈǀƙǃå Āƴùùùùùƿåāǆǃå ÿǒùùùùùƕ Ɨùùùùùǒāǈƶǆ ûāïùùùùùƼ íāùùùùùƞā ƝƑƓùùùùùƙǈǃå èùùùùùǈǒƕ íǋƓùùùùùƬǄǃ  Ɨõùùùùùƪåā ƴùùùùùƿāǆ ûāùùùùùƽƙ éùùùùùǒơ èƓùùùùùƕǈǄǃ/÷ïƼǕå ííùùùùùƵ ƗƽùùùùùƮǃ
 ĄƓùùùùùǒāǈƶǆ8.4  Ąǚƞùùùùùƪǆ íùùùùùƬåï èùùùùùǒƕ ǏùùùùùǄƵ èƓùùùùùƕǈ/÷ïƼáǕå ÿùùùùùǆ ííùùùùùƵ ýùùùùùƿèùùùùùƺǄƕ èƓùùùùùƕǈǄǃ ÷ïùùùùùƼ6.1çíƓùùùùùǒð Ɨƕùùùùùƪǈƕā Ü  èùùùùùƺǄƕ37.70 %

 èùùùùùǒƕ ƴùùùùùƿāǆ üǃîùùùùùǂā Ǒùùùùùǆǌǈǃå èùùùùùǒƕā Ɨõùùùùùƪåā ƴùùùùùƿāǆ ÿǒùùùùùƕ Ɨùùùùùǒāǈƶǆ ûāïùùùùùƼ ăá íùùùùùƞāƙ þùùùùùǃ ÿǒùùùùùơ ǑùùùùùƼ ƗƽùùùùùƮǃå ñƽǈùùùùùǃ Ɨõùùùùùƪåā ƴùùùùùƿāǆǃ
ƗƽƮǃå ñƽǈǃ íƬåï èǒƕā Ǒǆǌǈǃå  ýāíƞǃå)2(.  
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 ЬмϹϯЮϜ2УЯϧϷгЮϜ ХВϝзгЮϜ ϨыϫЮϜ сТ ИϼϜϿгЮϜ ϣЧтϽГϠ ϣ̯жϼϝЧв буЂϽϡЮϜ ЬнЋϳв пЯК ϤϝузЧϧЮϜ аϿϲ Ьϝ϶ϸϖ ϽϪϜ ϭϚϝϧж . ϤϝϡзЮϜ ЬнВ) сϧУЋЮ ϣ

 бЂнгЯЮ (ИмϽУЮϜ ϸϹКм2013- 2014. 

ϣЯвϝЛгЮϜ ЙЦнгЮϜ (бЂ) ϤϝϡзЮϜ ЬнВ Ϥϝϡж/ИмϽУЮϜ ϸϹК 

ϤϝузЧϧЮϜ аϿϲ Йв 

ϹІϜϼ ϥуϠ 92 12.6 

сглзЮϜ ϥуϠ 94.78 13.6 

ϣГЂϜм 90.33 13.6 

ϤϝузЧϧЮϜ аϿϲ БЂнϧв 92.4 13.3 

(ϹкϝЇЮϜ) ИϼϜϿгЮϜ ϣЂϼϝгв 

ϹІϜϼ ϥуϠ 44.44 6.1 

ϥуϠ сглзЮϜ 50.89 7.0 

ϣГЂϜм 53 8.4 

(ϹкϝЇЮϜ) ИϼϜϿгЮϜ ϣЂϼϝгв БЂнϧв 49.44 7.17 

ϤывϝЛгЯЮ ФнУϧЮϜ ϣϡЃж 87.04% 85.5% 

LSD  

ϤывϝЛгЮϜ 

ЙЦϜнгЮϜ 

 

**2.7 

3.3* 

 

**1.3 

1.6** 

Рыϧ϶ъϜ ЭвϝЛв CV% 6.8 23.3 

        * пЮϖ ϽуЇϦЮϜрнзЛг ϹзК   ϣЮъϸ онϧЃв0.05 **  ̪ ϣтнзЛгЮϜ ϹзК онϧЃв ϣЮъϸ 0.01   
 

 :ăƑǐǆƑƙƕǐƜƑƗǆǕä çƑƻƬǁä: 
1- :(ýĀǐ /ñƟǁä) îǐǉïƗǁä ǍƗƟ ýƑǐǓä ììƳ 
ïǒƬƙ  Ɨǒāǈƶǆǃå ƗǒǃƓƵ ûāïƼ íāƞā Ǐǃã ǑƑƓƮơǙå ýǒǄơƙǃå ƝƑƓƙǈ(PÒ0.01)  þƓǒǕå ííƵ ƗƽƮ õƪāƙǆǃ ƴƿåāǆǃå ǑƼ èǚǆƓƶǆǃå ÿǒƕ

 ĄƓǒāǈƶǆ èƓǒǈǀƙǃå þðơ ƗǄǆƓƶǆ èƿāƽƙ éǒơ òơǃå Ǐƙơ)24.71(  íǋƓƬǃå ƗǄǆƓƶǆ ǏǄƵ ĄƓǆāǒ Ǒƙǃå ƸǄƕ õƪāƙǆ èǄƞƪ22.70  ĄƓǆāǒ
 ƸǄƕ ăāǈƶǆ ûïƓƽƕā8.9 ýāíƞǃå) íǋƓƬǃå ǏǄƵ èƓǒǈǀƙǃå þðơ ƗǄǆƓƶǆ ƠǃƓƮǃ %3.(  ǑƼ ïƛá Ǒǈǒƞāïƙǈǃå íǒǆƪƙǄǃ ÿá Ǐǃã üǃî Ăðƶǒā

ÿǆ Ąǚǂ  ƝƑƓƙǈ ƴǆ ƝƑƓƙǈǃå ǉîǋ èǀƽƙå íƿā Üþǒƪïƕǃå ýāƮơǆ Ăíǃ ïǒǋðƙǃå èïƙƼ ƗǃƓõã Mohammad, et al., 2011)( 
ĀKernich, and Halloran, 1996)(  ïǒƶƬǃå ǑƼ ïǒǋðƙǃå çïƙƼ ǏǄƵ öāơǄǆ ïƛá Ǌǃ Ǒǈǒƞāïƙǈǃå íǒǆƪƙǃå ÿá åāöơǙ ÿǒîǃåā

ǑƽǄƶǃå. 
 ƗùùùùùùùùùǒǃƓƵ Ɨùùùùùùùùùǒāǈƶǆ ûāïùùùùùùùùùƼ íāùùùùùùùùùƞā Ǐùùùùùùùùùǃã ǑƑƓùùùùùùùùùƮơǙå ýùùùùùùùùùǒǄơƙǃå ƝƑƓùùùùùùùùùƙǈ èùùùùùùùùùǈǒƕ Ɠùùùùùùùùùǆǂ(PÒ0.01)  ƓùùùùùùùùùǌǒƼ ûùùùùùùùùùƕõǆǃå ƴùùùùùùùùùƿåāǆǃå ÿǒùùùùùùùùùƕ

 Ąǚƞùùùùùùùùƪǆ Ɨõùùùùùùùùƪåā ƴùùùùùùùùƿāǆ ûāùùùùùùùùƽƙ éùùùùùùùùǒơ ÜèƓùùùùùùùùǒǈǀƙǃå þðùùùùùùùùơá èùùùùùùùùƺǄƕ þƓùùùùùùùùǒá ííùùùùùùùùƵ ýùùùùùùùùƿ22.56  íùùùùùùùùƬåï èùùùùùùùùǒƕ Ǒƶƿāùùùùùùùùǆ ǏùùùùùùùùǄƵ ĄƓùùùùùùùùǆāǒ
 ǚƞùùùùùùùùùùùùƪ ÿåîùùùùùùùùùùùùǄǃå Ǒùùùùùùùùùùùùǆǌǈǃå èùùùùùùùùùùùùǒƕā26.8 ā24.8  èùùùùùùùùùùùùƺǄƕ çíƓùùùùùùùùùùùùǒð Ɨƕùùùùùùùùùùùùƪǈƕā ÜǑǃåāùùùùùùùùùùùùƙǃå ǏùùùùùùùùùùùùǄƵ ĄƓùùùùùùùùùùùùǆāǒ15.8 Ü9.03 ǑùùùùùùùùùùùùƼ %

 ýāíùùùùùùùùùƞǃå) Ǒǃåāùùùùùùùùùƙǃå ǏùùùùùùùùùǄƵ Ǒùùùùùùùùùǆǌǈǃå èùùùùùùùùùǒƕā íùùùùùùùùùƬåï èùùùùùùùùùǒƕ Ǒƶƿāùùùùùùùùùǆ ÿùùùùùùùùùƵ Ɨõùùùùùùùùùƪåā ƴùùùùùùùùùƿāǆ3 üùùùùùùùùùǃî ǑùùùùùùùùùƼ æƕùùùùùùùùùƪǃå íāùùùùùùùùùƶǒ íùùùùùùùùùƿā Ü(
ãǑƼƓùùùùùùùùùǂǃå ăïùùùùùùùùùùõǆǃå ýāùùùùùùùùùùõǌǃå Ɨùùùùùùùùùǒǆǂ ïƼāùùùùùùùùùùƙ Ǐùùùùùùùùùǃ  ýāíùùùùùùùùùùƞǃå) ïùùùùùùùùùǂƕǆǃå ïùùùùùùùùùùǒǋðƙǄǃ1 ÿǒùùùùùùùùùùƕ Ɨùùùùùùùùùùǒāǈƶǆ ûāïùùùùùùùùùƼ íùùùùùùùùùùƞāƙ þùùùùùùùùùǃ Ɠùùùùùùùùùùǆǈǒƕ .(

 ýāíùùùùùùùùƞǃå) íǋƓùùùùùùùùƬǃå ƴùùùùùùùùƿåāǆ3 ûāùùùùùùùùƽƙ íāùùùùùùùùƞā íǋƓùùùùùùùùƬǃå ƴùùùùùùùùƿåāǆā ƗùùùùùùùùǒǈǀƙǄǃ Ɨùùùùùùùùǀƕõǆǃå ƴùùùùùùùùƿåāǆǃå ƝƑƓùùùùùùùùƙǈ ƗùùùùùùùùǈïƓǀǆ ýǚùùùùùùùùƤ ÿùùùùùùùùǆ ÿǒùùùùùùùùƕƙ .(
 èùùùùùùùùƺǄƕ Ɨƕùùùùùùùùƪǈƕ èƓùùùùùùùùǒǈǀƙǃå þðùùùùùùùùơ ƴùùùùùùùùƿåāǆ ǏùùùùùùùùǄƵ íǋƓùùùùùùùùƬǃå ƴùùùùùùùùƿåāǆǃ ăāùùùùùùùùǈƶǆ89 íùùùùùùùùƿā òùùùùùùùùơǃå íùùùùùùùùƵāǆ ǑùùùùùùùùƼ ïùùùùùùùùǒǂƕƙǃå ƗƽùùùùùùùùƮ ǑùùùùùùùùƼ %

ƕùùùùùùùùùƪǃå ƴùùùùùùùùùƞïǒùùùùùùùùùǃã üùùùùùùùùùǃî ǑùùùùùùùùùƼ æǏ ùùùùùùùùùĊƪǃå ƗƼƓùùùùùùùùùưã ÿá ǑùùùùùùùùùƼ ýāùùùùùùùùùƮơǆǃå ßƓùùùùùùùùùǀƕ çïùùùùùùùùùƙƼ ýùùùùùùùùùǒõǒ Ǒùùùùùùùùùǈǒƞāïƙǈǃå èåîùùùùùùùùùǃƓƕā ăāƓùùùùùùùùùǆǒǂǃå íƓǆ
ýǀơǃå. 
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 ЬмϹϯЮϜ3 пϧϲ аϝтцϜ ϸϹК) сϧУЋЮ ϣУЯϧϷгЮϜ ХВϝзгЮϜ ϨыϫЮϜ сТ ИϼϜϿгЮϜ ϣЧтϽГϠ ϣ̯жϼϝЧв буЂϽϡЮϜ ЬнЋϳв пЯК ϤϝузЧϧЮϜ аϿϲ Ьϝ϶ϸϖ ϽϪϜ ϭϚϝϧж .

̮к/еВ ϣуУЯЛЮϜ ϣуϮϝϧжшϜм ЅϳЮϜϼϝϧЫ (Ю бЂнгЯ2013/2014. 

ϣЯвϝЛгЮϜ ЙЦнгЮϜ ЅϳЮϜ пϧϲ аϝтцϜ ϸϹК 
ϽЏ϶цϜ СЯЛЮϜ ϣуϮϝϧжϜ 

̮̮к/еВϼϝϧЫ 

ϤϝузЧϧЮϜ аϿϲ Йв 

ϹІϜϼ ϥуϠ 26.78 30.68 

сглзЮϜ ϥуϠ 24.78 40.14 

ϣГЂϜм 22.56 30.69 

ϤϝузЧϧЮϜ аϿϳЮ ϤывϝЛгЮϜ БЂнϧв 24.71 33.84 

ϹкϝЇЮϜ 

ϹІϜϼ ϥуϠ 22.67 10.11 

сглзЮϜ ϥуϠ 22.44 20.06 

ϣГЂϜм 23.00 10.88 

ϹкϝЇЯЮ ϤывϝЛгЮϜ БЂнϧв 22.70 13.68 

%ФнУϧЮϜ ϣϡЃж 8.9% 147.4% 

LSD 

(ϤывϝЛгЮϜ) 

ЙЦϜнгЮϜ 

1.4** 

1.7** 

0.2** 

0.3** 

Рыϧ϶ъϜ ЭвϝЛв CV% 10.9 14.9 

        * пЮϖ ϽуЇϦЮϜрнзЛг ϹзК   ϣЮъϸ онϧЃв0.05 **  ̪ ϣтнзЛгЮϜ ϹзК онϧЃв ϣЮъϸ 0.01   

2- âǓä ùǂƴǁä ƕǐƜƑƗǆîƮƢ (îƑƗǀøǉ/þô): 
íùùùùùùùǂâƙ  Ɨùùùùùùùǒāǈƶǆǃå ƗùùùùùùùùǒǃƓƵ ûāïùùùùùùùƼ íāùùùùùùùƞā ǑƑƓùùùùùùùƮơǙå ýùùùùùùùǒǄơƙǃå ƝƑƓùùùùùùùƙǈ(PÒ0.01)  ƗùùùùùùùùǒƽǄƶǃå ƗùùùùùùùǄƺǃå ƗƽùùùùùùùƮ ǑùùùùùùùƼ èǚǆƓùùùùùùùƶǆǃå ÿǒùùùùùùùƕ

 ƸùùùùùǄƕ õùùùùùƪāƙǆ ǏùùùùùǄƵá ƴùùùùùƿåāǆǃå ýùùùùùƤåí èƓùùùùùǒǈǀƙǃå þðùùùùùơ ƗùùùùùǄǆƓƶǆ èùùùùùõƵá éùùùùùǒơ ßåïùùùùùưƤǃå33.84 ǋ/ÿõïƓùùùùùƙǂ  úùùùùùǄƵá ƗùùùùùǈïƓǀǆ ïùùùùùưƤ
 íǋƓùùùùùƬǃå ƗùùùùùùǄǆƓƶǆ ƴùùùùùǆ ƸùùùùùǄƕ õùùùùùùƪāƙǆƕ13.7 ùùùùùùùǋ/ÿõïƓƙǂ ăāùùùùùùǈƶǆ ûïƓùùùùùƽƕā Ü147.4 Üýāíùùùùùùƞǃå) èƓùùùùùùǒǈǀƙǃå þðùùùùùơ ƗùùùùùùǄǆƓƶǆ ƠǃƓùùùùùƮǃ %

3  ÜýǂùùùùƬǃåā1 ýāùùùùƮơǆ ƗùùùùǒƞƓƙǈã çíƓùùùùǒð ǑùùùùƼ ƗƕùùùùƪƓǈǆǃå ïåîùùùùƕǃå Ɨùùùùǒǆǂ ƴùùùùǆ çíǆùùùùƪǕå þåíƤƙùùùùƪǙ ǑƕƓùùùùƞǒǙå ïùùùùƛǕå Ǐùùùùǃå üùùùùǃî Ăðùùùùƶǒā .(
ÿùùǆ Ąǚùùǂ Ɨùùǒǃå ýùùƮāƙ Ɠùùǆ ƴùùǆ ƝƑƓùùƙǈǃå ǉîùùǋ èùùǀƽƙåā .þǒùùƪïƕǃå )2000 ÜJuskiw (îã íùùƞā ÿá èǙíùùƶǆ ïåîùùƕ þǒùùƪïƕǃå ƗùùǒǃƓƶǃå 

èùõƵá ǏùǄƵá ýùƮƓơ úùùǄƶǄǃ ïùưƤǕå ƗùǈïƓǀǆ èǙíùƶǆƕ ïåîùùƕǃå ÜƗùưƽƤǈǆǃå Ɠùǆǂ ýùǂ ïƓùùƬá ÿùùǆSahu and Singh, 
(1995) Ü Ǐùǃã ÿá ýùƮƓơ úùǄƶǃå ïùưƤǕå íåíðùǒ ýǂùƬƕā ăāùǈƶǆ çíƓùǒðƕ ƗùƼƓƛǂǃå ƗùǒƙƓƕǈǃå ƴùƞïǒā åîùǋ Ǐùǃã çíƓùǒð çïíùǀǃå 
ƗǒùưåïƙƵǙå ßāùưǃ ñǆùƬǃå ûåïāǕå æƕùƪƕ Ɨùưǒïƶǃå Ɨùƽǒƛǂǃåā Ǒùƙǃå Ɠùǌƕ ðùǒǆƙƙ èƓùƙƓƕǈ þǒùƪïƕǃå ǑǃƓùƙǃƓƕā çíƓùǒð çßƓùƽǂ ƗùǒǄǆƵ 
ýùǒƛǆƙǃå ǑƑāùưǃå çíƓùǒðā ƗƵïùƪ āùǆǈǃå ăïùưƤǃå . öùơǙ íùƿāSanderson et al.,  (2001) áÿ çíƓùǒð ííùƵ èƓùƵïƽƙǃå 
þǒùùƪïƕǄǃ èíá Ǐùùǃã çíƓùùǒð úùùǄƶǃå ïùùưƤǕå ýǂùùƬƕā  .ăāùùǈƶǆ ĄƓùùưǒá ǉíùùǂá Ɠùùǆ åîùùǋ þǌǈùùǆ ÿǒƛơƓùùƕǃå ÿùùǆ ïùùǒƛǂ )El- Afandy, 
1999 ( ā)1991 Soliman,.(  
 Ɠùùùùùùùùùǆǂá íùùùùùùùùùǈƵ ƗùùùùùùùùùǒƽǄƶǃå ƗùùùùùùùùùǒƞƓƙǈǙå ƗƽùùùùùùùùùƮǃ ƴùùùùùùùùùƿåāǆǃå ÿǒùùùùùùùùùƕ ƗùùùùùùùùùǒǃƓƵ Ɨùùùùùùùùùǒāǈƶǆ ûāïùùùùùùùùùƼ íāùùùùùùùùùƞā ǑƑƓùùùùùùùùùƮơǙå ýùùùùùùùùùǒǄơƙǃå ƝƑƓùùùùùùùùùƙǈ èïùùùùùùùùùǌö

 ƗùùùùùùùùùǃǙí Ăāƙùùùùùùùùùƪǆ0.05 ĄåïǒƛƋùùùùùùùùùƙ èƓùùùùùùùùùǒǈǀƙǃå þðùùùùùùùùùơǃ Ɨùùùùùùùùùǀƕõǆǃå ƴùùùùùùùùùƿåāǆǃå èïùùùùùùùùùǌöá éùùùùùùùùùǒơ Ü  ƗùùùùùùùùùǒƽǄƶǃå ƗùùùùùùùùùǒƞƓƙǈǗå ƗƽùùùùùùùùùƮ ǑùùùùùùùùùƼ ăāùùùùùùùùùǈƶǆ
Ƥǃå ƸùùùùùùùùùùǄƕ êƓùùùùùùùùùùƙǈã ǏùùùùùùùùùùǄƵá Ǒùùùùùùùùùùǆǌǈǃå èùùùùùùùùùùǒƕ ƴùùùùùùùùùùƿāǆ ĄƓùùùùùùùùùùǒõƶǆ ßåïùùùùùùùùùùư40.14 ǋ/ÿõïƓùùùùùùùùùùƙǂ  íùùùùùùùùùùƬåï èùùùùùùùùùùǒƕ Ǒƶƿāùùùùùùùùùùǆ ƴùùùùùùùùùùǆ ƗùùùùùùùùùùǈïƓǀǆ

ǒîùùùùùùùùùùùùùǃå Ɨõùùùùùùùùùùùùùƪåāāÿ  ƓùùùùùùùùùùùùùùǒõƵá30.68 Ü30.69 ǋ/ÿõïƓùùùùùùùùùùùùùƙǂ Ǒǃåāùùùùùùùùùùùùùƙǃå ǏùùùùùùùùùùùùùùǄƵÜ ƕùùùùùùùùùùùùùùƪǈƕāƗ  èùùùùùùùùùùùùùùƺǄƕ çíƓùùùùùùùùùùùùùǒð30.83Ü 31.8 %
 Üýāíùùùùùùùùƞǃå) Ǒǃåāùùùùùùùùƙǃå ǏùùùùùùùùǄƵ Ɨõùùùùùùùùƪåāā íùùùùùùùùƬåï èùùùùùùùùǒƕ Ǒƶƿāùùùùùùùùǆ ÿùùùùùùùùƵ Ǒùùùùùùùùǆǌǈǃå èùùùùùùùùǒƕ ƴùùùùùùùùƿāǆ ǑùùùùùùùùƼ3ùùùùùùùùƞā ƝƑƓùùùùùùùùƙǈǃå èùùùùùùùùǈǒƕ Ɠùùùùùùùùǆǂ .( íā

 ÿǒƶƿāùùùùùùùùùùǆǃå ǏùùùùùùùùùùǄƵ ĄƓùùùùùùùùùùǒāǈƶǆ Ǒùùùùùùùùùùǆǌǈǃå èùùùùùùùùùùǒƕ ƴùùùùùùùùùùƿāǆ ûāùùùùùùùùùùƽƙ éùùùùùùùùùùǒơ ÷ïåðùùùùùùùùùùǆǃå ƗùùùùùùùùùùƪïƓǆǆǃ ƴùùùùùùùùùùƿåāǆǃå ñùùùùùùùùùùƽǈ ÿǒùùùùùùùùùùƕ ăāùùùùùùùùùùǈƶǆ ïǒƛƋùùùùùùùùùùƙ
 ƸùùùùùùùùùùùùùùùùùùǄƕ êƓùùùùùùùùùùùùùùùùùùƙǈã ǏùùùùùùùùùùùùùùùùùùǄƵá ĄƓùùùùùùùùùùùùùùùùùùǒõƶǆ ÿǒïùùùùùùùùùùùùùùùùùùƤǓå20.06 ǋ/ÿõïƓùùùùùùùùùùùùùùùùùùƙǂ  ƓùùùùùùùùùùùùùùùùùùǆǌƙǒƞƓƙǈã èùùùùùùùùùùùùùùùùùùƺǄƕ Ǒùùùùùùùùùùùùùùùùùùƙǃåā10.11  Ü10.88 

ǋ/ÿõÜïƓùùùùùùùùùùùƙǂ áùùùùùùùùùùùƺǄƕ êƓùùùùùùùùùùùƙǈǗå ǑùùùùùùùùùùùƼ çíƓùùùùùùùùùùùǒð Ɨƕùùùùùùùùùùùƪǈƕ ă è98.42 Ü84.38ƶƿāùùùùùùùùùùùǆ ÿùùùùùùùùùùùƵ Ǒùùùùùùùùùùùǆǌǈǃå èùùùùùùùùùùùǒƕ ƴùùùùùùùùùùùƿāǆ ǑùùùùùùùùùùùƼ  % Ǒ
 Üýāíùùùùùùùùùùƞǃå) Ǒǃåāùùùùùùùùùùùƙǃå ǏùùùùùùùùùùùǄƵ Ɨõùùùùùùùùùùƪåāā íùùùùùùùùùùùƬåï èùùùùùùùùùùǒƕ3 ïƓùùùùùùùùùùùõǆǙå Ɨùùùùùùùùùùùǒǆǂ ïǒƛƋùùùùùùùùùùƙ Ǐùùùùùùùùùùùǃã üùùùùùùùùùùǃî ǑùùùùùùùùùùùƼ æƕùùùùùùùùùùùƪǃå ƴùùùùùùùùùùƞïǒ íùùùùùùùùùùùƿā .(
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ƴùùùùùùùùùǆ ûùùùùùùùùùùƽƙǒ åîùùùùùùùùùǋā ÜǑùùùùùùùùùùǆǌǈǃå èùùùùùùùùùǒƕ ƴùùùùùùùùùùƿāǆ ǑùùùùùùùùùùƼ ƗùùùùùùùùùǒƞƓƙǈǙå çíƓùùùùùùùùùùǒð ǑùùùùùùùùùƼ āùùùùùùùùùùǆǈǃå þùùùùùùùùùƪāǆ ýǚùùùùùùùùùùƤ ƗõƿƓùùùùùùùùùƪǃå ) ā ƓùùùùùùùùùùƕǂàÿāïùùùùùùùùùùƤÜ 
2015ǊùùùùùùùùùùùǈƋƕ ( ÿƓùùùùùùùùùùùǂ ƴùùùùùùùùùùùǒðāƙǃ ăïùùùùùùùùùùùõǆǃå ýāùùùùùùùùùùùõǌǃå ïǒƛƋùùùùùùùùùùùƙ ǑùùùùùùùùùùùƼ ƗùùùùùùùùùùùǒƞƓƙǈã ýāùùùùùùùùùùùƮơǆǃå  ƗƼƓùùùùùùùùùùùưǗƓƕ Ǐùùùùùùùùùùùǃã Ǌùùùùùùùùùùùƙǒǆǂ ÿåîùùùùùùùùùùùùǋā 
ǚǆƓƶǃå ÿÿåííơǒ ƗǒƞƓƙǈǗå çāǀƕ ǑƼ úāïöǃå Ɨǒïõǆǃå.  

 
 ЭЫЇЮϜ1 бЂнгЯЮ ϽЏ϶цϜ сУЯЛЮϜ буЂϽϡЮϜ ЬнЋϳв ϣуϮϝϧжϖ сТ ϤϝузЧϧЮϜ аϿϲ ϽϪϒ .2013/2014. 

 

 :ăƑƙǁƑƙ:þǐƳîäïǄǁä ýǐǐƾƗ ƕƜîì 
 ƝƑƓùùùùùùùùƙǈ ïǒùùùùùùùùƬƙ  ǑùùùùùùùùƼ ÿǒùùùùùùùùơǚƽǃå þǒùùùùùùùùǒǀƙ) ýāíùùùùùùùùƞǃå4  ƴùùùùùùùùƿåāǆǃå ǑùùùùùùùùƼ èǚǆƓùùùùùùùùƶǆǃå ÿǒùùùùùùùùƕ èƓùùùùùùùùƼǚƙƤå íāùùùùùùùùƞā Ǐùùùùùùùùǃã ( Ɨùùùùùùùùƪåïíǃå íùùùùùùùùǒƿ

 Ɨùùùùùùùùƞïí ǏùùùùùùùùǄƵá Ǒùùùùùùùùǆǌǈǃå èùùùùùùùùǒƕ ǑùùùùùùùùƼ èƓùùùùùùùùǒǈǀƙǃå þðùùùùùùùùơ èǚǆƓùùùùùùùùƶǆ èïùùùùùùùùǌöá éùùùùùùùùǒơ ǑùùùùùùùùƼ ǊùùùùùùùùǒǄǒ ÜèƓùùùùùùùùƕǈǃå ýāùùùùùùùùõ ƗƽùùùùùùùùƮǃ ýǒùùùùùùùùưƽƙ
 ûùùùùùùùùùǀơ íùùùùùùùùùǀƼ èƓùùùùùùùùùƕǈǃå ǑùùùùùùùùùƼ ÷ïùùùùùùùùùƼǕå ííùùùùùùùùùƵ ƗƽùùùùùùùùùƮ Ɠùùùùùùùùùǆå .íǋƓùùùùùùùùùƬǃƓƕ ƗùùùùùùùùùǈïƓǀǆ ăāƓùùùùùùùùùƪƙǃƓƕ Ɨõùùùùùùùùùƪåāā íùùùùùùùùùƬåï èùùùùùùùùùǒƕ ǑǈƓùùùùùùùùùƛǃå Ăāƙùùùùùùùùùƪǆǃå

 ï èùùùùùùùǒƕ ƴùùùùùùùƿāǆ ƴùùùùùùùƿāǆ Ǒùùùùùùùǆǌǈǃå èùùùùùùùǒƕ ƴùùùùùùùƿāǆ ƗùùùùùùùǒǈƓƛǃå Ɨùùùùùùùƕƙïǆǃå ǑùùùùùùùƼ ǊùùùùùùùǒǄǒ èƓùùùùùùùǒǈǀƙǃå þðùùùùùùùơ ƗùùùùùùùǄǆƓƶǆǃ ýǒùùùùùùùưƽƙ Ɨùùùùùùùƞïí ǏùùùùùùùǄƵá íùùùùùùùƬå
 éùùùùùùùùùǒơ ÜƗƽùùùùùùùùùƮǃå ñƽǈùùùùùùùùùǃ íǋƓùùùùùùùùùƬǃå ƴùùùùùùùùùƿåāǆ ǑùùùùùùùùùƼ ÿǒƵïåðùùùùùùùùùǆǃå Ăíùùùùùùùùùǃ ýǒùùùùùùùùùưƽƙǃå Ɨùùùùùùùùùƞïí èùùùùùùùùùƽǄƙƤå ÿǒùùùùùùùùùơ ǑùùùùùùùùùƼ ÜăāƓùùùùùùùùùƪƙǃƓƕ Ɨõùùùùùùùùùƪåā

ƽƙ Ɨùùùùùùùƞïí ýùùùùùùùƿáā íùùùùùùùƬåï èùùùùùùùǒƕ ƴùùùùùùùƿāǆ ƗùùùùùùùǒǈƓƛǃå Ɨùùùùùùùƞïíǃå ǑùùùùùùùƼ ǊùùùùùùùǒǄǒ Üýǒùùùùùùùưƽƙ Ɨùùùùùùùƞïí ǏùùùùùùùǄƵå Ɨõùùùùùùùƪåā ƴùùùùùùùƿāǆ ûùùùùùùùǀơ ýùùùùùùùƮơ ýǒùùùùùùùư
 ÿá èƓùùùùùùùùùùǒǈǀƙǃå þðùùùùùùùùùùơ ƗùùùùùùùùùùǄǆƓƶǆǃ ƗùùùùùùùùùùǒƽǄƶǃå ƗùùùùùùùùùùǒƞƓƙǈǙå ƗƽùùùùùùùùùùƮǃ ÿǒƵïåðùùùùùùùùùùǆǃå þǒùùùùùùùùùùǒǀƙ ƝƑƓùùùùùùùùùùƙǈ ïǒùùùùùùùùùùƬƙ .Ǒùùùùùùùùùùǆǌǈǃå èùùùùùùùùùùǒƕ ƴùùùùùùùùùùƿāǆ ƗùùùùùùùùùùǒǄƵ
 ǑùùùùùùùùùùƼ ǊùùùùùùùùùùǒǄǒā Ɨõùùùùùùùùùùƪåā ƴùùùùùùùùùùƿāǆ ƗùùùùùùùùùùǒǈƓƛǃå ƗùùùùùùùùùƞïíǃƓƕ ǊùùùùùùùùùùǒǄǒ ƗƽùùùùùùùùùùƮǃå ǉîùùùùùùùùùùǌǃ ýǒùùùùùùùùùùưƽƙ Ɨùùùùùùùùùƞïí ǏùùùùùùùùùùǄƵå ûùùùùùùùùùùǀơ Ǒùùùùùùùùùùǆǌǈǃå èùùùùùùùùùùǒƕ ƴùùùùùùùùùƿāǆ

åā ƴùùùùùùùùùƿāǆ ûùùùùùùùùùǀơ íùùùùùùùùùǀƼ íǋƓùùùùùùùùùƬǃå ƗùùùùùùùùùǄǆƓƶǆ Ɠùùùùùùùùùǆá .íùùùùùùùùùƬåï èùùùùùùùùùǒƕ ƴùùùùùùùùùƿāǆ çïùùùùùùùùùǒƤǙå Ɨùùùùùùùùùƕƙïǆǃå ǊùùùùùùùùùǒǄǒ ýǒùùùùùùùùùưƽƙ èƓùùùùùùùùùƞïí ǏùùùùùùùùùǄƵá Ɨõùùùùùùùùùƪ
.ýǒưƽƙ Ɨƞïí ýƿå íƬåï èǒƕ ƴƿāǆ ûǀơ ÿǒơ ǑƼ Ǒǆǌǈǃå èǒƕ ƴƿāǆ ƗǒǈƓƛǃå ƗƕƙïǆǃƓƕ 

ùùùùùùùùùùƕ ƗǀƕƓùùùùùùùùùùƪǃå ƝƑƓùùùùùùùùùùƙǈǃå ÿùùùùùùùùùùǆ ƠùùùùùùùùùùưƙǒāƋ Ɨùùùùùùùùùùƪāïíǆǃå èƓƽùùùùùùùùùùƮǃå ÿǒùùùùùùùùùùƪơƙ ǏùùùùùùùùùùǄƵ Ơùùùùùùùùùùưåā ïǒƛƋùùùùùùùùùùƙ Ɠùùùùùùùùùùǌǃ ÿƓùùùùùùùùùùǂ èƓùùùùùùùùùùǒǈǀƙǃå þðùùùùùùùùùùơ ÿ
 ĄƓùùùùùùùùùƕƓƞǒã ñùùùùùùùùùǂƶǈå Ɠùùùùùùùùùǆǆ þǒùùùùùùùùùƪïƕǄǃ  èƓùùùùùùùùùƞïí ǏùùùùùùùùùǄƵĂíùùùùùùùùùǃ ýǒùùùùùùùùùưƽƙǃå ǌƙùùùùùùùùùƕƹï æùùùùùùùùùƪơƕā ÿǒƵïåðùùùùùùùùùǆǃå ƸùùùùùùùùùǄƕ ûïƓùùùùùùùùùƽƕ þ66.6 %ÿùùùùùùùùùƵ 

 .íǋƓƬǃå 
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33.8 

13.7 

 ЭЫЇЮϜ ̹. буЂϽϡЮϜ ϣуϮϝϧжϖ)еВ/ϼϝϧЫк (ϣзЃϳгЮϜ ϤϝузЧϧЮϜ аϜϹϷϧЂϝϠ 

 

.Ɨƪåïíǃå ǉîǋ ǑƼ Ɨƪāïíǆǃå èƓƽƮǄǃ ǑƑƓƮơǗå ýǒǄơƙǃå ƝƑƓƙǈ ƴǆ ÿǒƵïåðǆǃå þǒǒǀƙ ƝƑƓƙǈ èǀƽƙå íƿā 

 ЬмϹϯЮϜ4 ϤϝузЧϧЮϜ аϿϲ ϽϪц еуКϼϜϿгЮϜ бууЧϦ ϣϮϼϸ .сТ  ϣЧтϽГϠ ϣжϼϝЧв буЂϽϡЮϜ ЬнЋϳгЮ ϣуϮϝϧжшϜм ϣуϮнЮнуϡЮϜ ϤϝУЋЮϜ ЍЛϠ

 бЂнгЯЮ ИϼϜϿгЮϜ2013- 2014. 

ϣЯвϝЛгЮϜ ЙЦнгЮϜ 
 ϤϝϡзЮϜ ЬнВ

(бЂ) 

 ϸϹК

Ϥϝϡж/ИϽТъϜ 

 ϽЏ϶ъϜ СЯЛЮϜ ϣуϮϝϧжϜ

̮̮к/еВ)(ϼϝϧЫ 
БЂнϧгЮϜ 

ϤϝузЧϧЮϜ аϿϲ Йв 

ϹІϜϼ ϥуϠ 4 3.8 4 3.9 

сглзЮϜ ϥуϠ 4.6 3.6 4.7 4.3 

ϣГЂϜм 4 3.6 4.1 3.9 

БЂнϧгЮϜ 4.2 3.7 4.3 4.0 

ϹкϝЇЮϜ 

 ϣЧтϽВ)

(еуКϼϜϿгЮϜ 

ϹІϜϼ ϥуϠ 3 2.1 1.5 2.2 

сглзЮϜ ϥуϠ 3.2 2.0 2.4 2.5 

ϣГЂϜм 3 2.4 2.5 2.6 

ϜБЂнϧгЮ 3.1 2.2 2.1 2.4 

ýǐǐƾƗǁä ƕƜîì )1) ƕƜîìĀ  .ýǐǐƾƗǁä çƑƜîì Ǎǆìà (5ƕƻƬǁä ýǐǐƾƗǁ ƕƜîì ǍǂƳà ( 
 üǐǂƟƗǁä ƛƏƑƗǆ:ĂìƑƬƗƽǗä 
) ýǂƬǃå ÿǆ2 (ÿǒƕƙǒ á āơǈ Ɠǌƕ ǑƮāǆǃå èƓǒǈǀƙǃå þðơ ǑƼ èƺǄƕ þǒƪïƕǃå ƗǒƞƓƙǈã õƪāƙǆ ÿ33.8  āơǈ èƺǄƕ ÿǒơ ǑƼ ÜïƓƙǂǋ /ÿõ
13.7 /ÿõǋ.÷ïåðǆǃå Ɨǒǈǀƙǃ ïƓƙǂ 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 æƓùùùùùƪƙơƓƕāƗùùùùùǒǈåðǒǆǃå å āùùùùùơǈ Ɨǈùùùùùƪơǆǃå èƓùùùùùǒǈǀƙǄǃ ăïƓùùùùùƙǂǌǃå íùùùùùƑƓƶǃå ǑǃƓùùùùùǆƞã ƸùùùùùǄƕ íùùùùùǀƼ ÜÿǒƙǄǆƓùùùùùƶǆǃå ǑùùùùùƼ þǒùùùùùƪïƕǄǃ ƗùùùùùǒƑðƞǃ669.966 
úùùùùùǃá āùùùùùơǈ  ÷ïåðùùùùùǆǃå Ɨùùùùùǒǈǀƙ ǑùùùùùƼ èùùùùùƺǄƕ ÿǒùùùùùơ ǑùùùùùƼ ÜŐ270.886 úùùùùùǃá  āùùùùùơǈ ƸùùùùùǄƕ  ăïƓùùùùùƙǂǌǃå íùùùùùƑƓƶǃå ǑùùùùùƼ çíƓùùùùùǒðƕ ÜŐ399.08 
úùùùùǃá  āùùùùơǈ ýíƓùùùùƶƙ Ő147 .ÿùùùùùƪơǆ ïùùùùǒƺǃå þǒùùùùƪïƕǃå íùùùùƑƓƵ ÿùùùùùƵ % Üïåîùùùùùƕǃå ýíùùùùƶǆā íǒǆùùùùƪƙǃƓƕ çïƛƋùùùùùƙǆǃå çïùùùùǒƺƙǆǃå úǒǃƓùùùùǂƙǃå èùùùùƺǄƕā

 Ǒùùùùùƙǃå ƗùùùùùǃƓǆƶǃåā èƓƽùùùùùƪāƼ ïƕāùùùùùƪǃåā ƗùùùùùǒƙāðǓå çíǆùùùùùƪǕå ýƤíùùùùùǆ ǑùùùùùƼ ïåîùùùùùƕǃå ýíùùùùùƶǆā íǒǆùùùùùƪƙǃå Ǒùùùùùƙǒǈǀƙ ǑùùùùùƼ ííùùùùùơƙƙ ÿá ÿùùùùùǂǆǒ Ǒùùùùùƙǃåā
èùùùùùùƶƽƙïå éùùùùùùǒơ ÜƗùùùùùùǈïƓǀǆǃå ÿùùùùùùƵ íùùùùùùƑåðǃå êƓùùùùùùƙǈǗå èíùùùùùùƮơ Ǒùùùùùùƙǃå ƗǒƼƓùùùùùùưǗå ƗùùùùùùǃƓǆƶǃåā çïîùùùùùùƕǃåā  çíǆùùùùùùƪǕå ƗùùùùùùǒƵāǈ èƼƓùùùùùưá  úǒǃƓùùùùùùǂƙǃå

 āùùùùùùùùơǈ Ǐùùùùùùùùǃã ÿǒƙǈùùùùùùùùƪơǆǃå ÿǒùùùùùùùùƙǒǈǀƙǃå ýƓùùùùùùùùƤíã Ɨùùùùùùùùƞǒƙǈ çïùùùùùùùùǒƺƙǆǃå109.650  úùùùùùùùùǃá āùùùùùùùùơǈ ýùùùùùùùùƕƓǀǆ ÜŐ76.400  Ǒùùùùùùùùƙǒǈǀƙǃ Ő úùùùùùùùùǃá

ИϼϜϿгЮϜ ϣЧтϽВ                                       ϣзЃϳв ϤϝузЧϦ 
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 āùùùùùùơǈ èùùùùùùƺǄƕ ïåîùùùùùùƕǃåā íƓǆùùùùùùƪǃå Ǒùùùùùùƙǒǈǀƙ ûùùùùùùǒƕõƙ Ɨùùùùùùƞǒƙǈ çïùùùùùùǒƺƙǆǃå úǒǃƓùùùùùùǂƙǃå ǑùùùùùùƼ çíƓùùùùùùǒðƕ ÷ïåðùùùùùùǆǃå33.25  ǑƼƓùùùùùùƮ ƸùùùùùùǄƕā ÜŐ úùùùùùùǃá
 āùùùùùùơǈ ïƓùùùùùùƙǂǌǄǃ íùùùùùùƑƓƶǃå560.316 úùùùùùùǃá ùùùùùùƕƓǀǆ Ő āùùùùùùơǈ ý194.486 úùùùùùùǃá āùùùùùùơǈ ƸùùùùùùǄƕƙ çíƓùùùùùùǒðƕ ÷ïåðùùùùùùǆǃå Ǒùùùùùùƙǒǈǀƙǃ Ő365.830 

Ǒƙǒǈǀƙ ûǒƕõƙ Ɨƞǒƙǈ Ő úǃá .ïåîƕǃåā íǒǆƪƙǃå 
) ýāíùùùùùùƞǃå ïùùùùùùǌöǒā5 ïƓùùùùùùƙǂǌǃå íùùùùùùƑƓƵ ǑƼƓùùùùùùƮā çïùùùùùùǒƺƙǆǃå úǒǃƓùùùùùùǂƙǄǃ ăíùùùùùùơǃå ýùùùùùùǒǄơƙǃå ƝƑƓùùùùùùƙǈ ( ÿǒƙǄǆƓùùùùùùƶǆǃå ǑùùùùùùƼ þǒùùùùùùƪïƕǄǃ ƸùùùùùùǄƕ éùùùùùùǒơ
 ăíơǃå íƑƓƶǃå ýíƶǆMRR)  (Marginal Rate of Return   āơǈ1100.% 

 āùùùùùơǈ ǉïíùùùùƿā ƸùùùùùǄƕǆ ïƓǆƛƙùùùùùƪå ÿá Ǒùùùùùǈƶǒ åîùùùùǋā33.25  ăíùùùùùơ çíùùùùùƑƓƼ ǑƼƓùùùùùƮƕ ǑƙƋǒùùùùƪ ïåîùùùùùƕǃåā íǒǆùùùùùƪƙǃå Ǒùùùùùƙǒǈǀƙ ýƓùùùùƤíã ǑùùùùùƼ Ő úùùùùùǃá
 āơǈ ǉïåíǀǆ365.83 . Ő úǃá 

 ЬмϹϯЮϜ5ϻϡЮϜ ЬϹЛвм рмϝгуЫЮϜ ϹугЃϧЮϜ) ϤϝузЧϦ ϣвϿϳЮ сЇвϝлЮϜ ЭуЯϳϧЮϜм ϣуϚϿϯЮϜ ϣужϜϿугЮϜ .буЂϽϡЮϜ ЬнЋϳгЮ (ϼϜ 

ƕǂǄƑƴǄǁä 
îƬƑǆƴǁä 

ƕǆƨƟǄǁä ƕǐǆƾƗǁä öîäïǄǁä ƕǂǄƑƴǄ 
33.837 13.681 ǂ) ƗǄƺǃå õƪāƙǆƸùǋ/ïƓƙǂ( 
30.453 12.313 ǂ) Ɨǃíƶǆǃå ƗǄƺǃåƸùǋ/ïƓƙǂ( 
669.966 270.886 âøǉ/Ŏ) ƕǐǂƾƟǁä ìƏäĀƻǁä ǏǁƑǄƜîƑƗǀ(  

æîǐƸƗǄǁä ùǐǁƑǀƗǁä 
57.450 

50.000 

2.750 

1.500 

3.200 

44.000 

40.000 

0 

0 

4.000 

ùǋ/Ő) ƗǃƓǆƶǃå ƗƽǄǂƙïƓƙǂ                      ( 
íƓƮơǃå ƗǃƓǆƵ úǒǃƓǂƙ 

Ɠǒïāǒǃå íƓǆƪ ƗƼƓưã ƗǃƓǆƵ úǒǃƓǂƙ 
ïƕāƪǃå íƓǆƪ ƗƼƓưã ƗǃƓǆƵ úǒǃƓǂƙ 
ïāîƕǃå ƗƵåïð ƗǃƓǆƵ úǒǃƓǂƙ 

25.200 

12.000 

13.200 

0 

0 

0 

:  ùǋ/Ő) íǒǆƪƙǃå úǒǃƓǂƙïƓƙǂ(  
) Ɠǒïāǒǃå80 ǂƸ(  

) èƓƽƪāƼ ïƕāƪǃå60 ǂƸ(  
27.000 32.400 : ùǋ/Ő) ïāîƕǃå ƗƽǄǂƙïƓƙǂ(  
109.650 76.400 ãùǋ/Ő) úǒǃƓǂƙǃå ǑǃƓǆƞïƓƙǂ(  
560.316 194.486 ùǋ/Ő) ǑƼƓƮǃå íƑƓƶǃåïƓƙǂ(  

33.250 ùǋ/Ő) Ɨǒíơǃå ƗƽǄǂƙǃåïƓƙǂ(  
365.83 øǉ/Ŏ) ƕǐƪǄƑǊǁä ƕǐƺƑƬǁä ìƏäĀƴǁäîƑƗǀ(  

1100%  üìƴǄ(øǉ ö ý) ǏƪǄƑǊǁä ìƏƑƴǁä 

:çƑƜƑƗǆƗƨǗä 
1.  ƴùùùùƿåāǆǃå ǑùùùùƼ èƓùùùùǒǈǀƙǃå þðùùùùơ ƗùùùùǄǆƓƶǆǃ Ɨùùùùǒāǈƶǆǃå ǑǃƓùùùùƵ ïǒƛƋùùùùƙ íāùùùùƞā Ɨùùùùƪåïíǃå ƝƑƓùùùùƙǈ èïùùùùǌöáǑùùùùƼ  ííùùùùƵā èƓùùùùƕǈǃå ýāùùùùõ) ƗƽùùùùƮ

÷ïùùùùùùƼǕå ā òùùùùùùơǃå Ǐùùùùùùƙơ þƓùùùùùùǒǕå ííùùùùùùƵā èƓùùùùùùƕǈ /ƗùùùùùùǒƞƓƙǈǗå .(ƗùùùùùùǒƽǄƶǃå  Ɠùùùùùùǆǂ ƴùùùùùùƿåāǆǄǃ ăāùùùùùùǈƶǆ ïǒƛƋùùùùùùƙ íùùùùùùƞāǑùùùùùùƼ  āùùùùùùǆǈǃå èƓƽùùùùùùƮ
ùùùùùǒƞƓƙǈǗåāƗ  Ǒƶƿāùùùùùǆ ÿùùùùùƵ ĄƓùùùùùƿāƽƙǆ ƗùùùùùǒƽǄƵ ƗùùùùùǄƹ ǏùùùùùǄƵá ĄƓùùùùùǒõƶǆ ƴùùùùùƿåāǆǃå Ɨùùùùùǒǀƕ ǏùùùùùǄƵ Ǒùùùùùǆǌǈǃå èùùùùùǒƕ ƴùùùùùƿāǆ ûāùùùùùƽƙ éùùùùùǒơ ƗùùùùùǒƽǄƶǃå

 Ɨƕƪǈƕ Ɨõƪåāā íƬåï èǒƕ30.83Ü 31.8% Ǒǃåāƙǃå ǏǄƵ. 
2. ãíƓǆùùùùùùƪ) èƓùùùùùùǒǈǀƙǃå þðùùùùùùơ ûùùùùùùǒƕõƙ ÿ  ýíùùùùùùƶǆƕ ÿǒƞāïùùùùùùƙǈǃå60 ǂƸǋ/ïƓùùùùùùƙǂ  èƓƽùùùùùùƪāƼ ïƕāùùùùùùƪǃåā80 ǂƸǋ/ïƓùùùùùùƙǂ  ïåîùùùùùùƕ ýíùùùùùùƶǆā

20 ǂƸùùùùùùǋ/ïƓƙǂ ýāùùùùùƮơǆ ǏùùùùùǄƵ ( èùùùùùƺǄƕ Ɨƕùùùùùƪǈƕ ƗùùùùùǒƽǄƶǃå ƗùùùùùǒƞƓƙǈǗå ǑùùùùùƼ çíƓùùùùùǒð Ǐùùùùùǃã Ăíá þǒùùùùùƪïƕǃå147.4 íǋƓùùùùùƬǃå ÿùùùùùƵ %
)15 ǂƸùǋ/ïƓƙǂ .(íǒǆƪƙ ÿāíƕā ïåîƕ 



ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

167 

 

3. þǒǒǀƙ ÿƓǂ ÿǒƵïåðǆǃå þåíƤƙƪå ïƛǕ èƓǒǈǀƙǃå þðơ þǒƪïƕǃå ýāƮơǆ ǏǄƵ ïǒƕǂ ýǂƬƕ ĄƓǒƕƓƞǒã . 
4.  āùùùùùùơǈ ăïƓùùùùùùƙǂǌǃå íùùùùùùƑƓƶǃå ǑƼƓùùùùùùƮ ƸùùùùùùǄƕ560.316  āùùùùùùơǈ ýùùùùùùƕƓǀǆ Ő úùùùùùùǃá194.486 úùùùùùùǃá  çíƓùùùùùùǒðƕ ÷ïåðùùùùùùǆǃå ƗùùùùùùƪïƓǆǆǃ Ő

āơǈ ƸǄƕƙ365.830 .Ɨǈƪơǆǃå èƓǒǈǀƙǃå þðơ ûǒƕõƙ Ɨƞǒƙǈ Ő úǃá 

:ƕƨäîìǁä ǏƬĀƗ 
1(  úùùùùǄƶǃå ÿùùùùǆ þǒùùùùƪïƕǃå ýāùùùùƮơǆ çíƓùùùùǒðǃ èƓùùùùǒǈǀƙǃå þðùùùùơ þåíƤƙùùùùƪåǃ ǑùùùùƼ óùùùùǀǈ ÿùùùùǆ ƗùùùùǒƤƓǈǆǃå èåïùùùùǒƺƙǃå Ǌùùùùƛíơƙ Ɠùùùùǆ ǏùùùùǄƵ æùùùùǄƺƙǄ

ǗåƗǒƞƓƙǈ  ÿǆ.ƗơƓƪǆǃå çíơā 
2( ùùùùƿāǆ ǑùùùùƼ þǒùùùùƪïƕǃå ƗùùùùƵåïðƕ ƴùùùùƪāƙǃå ĂïùùùùƤǕå ƗùùùùǒƑǒƕǃå ûõƓùùùùǈǆǃåā Ɨùùùùǀõǈǆǃå ǉîùùùùǋ ǑùùùùƼ èƓùùùùǒǈǀƙǃå þðùùùùơ ûùùùùǒƕõƙ ƴùùùùǆ Ǒùùùùǆǌǈǃå èùùùùǒƕ ƴ

.þǒǄƿǗå ǑƼ Ɠǌǃ ƗǌƕƓƬǆǃå  
ƕǄǂǀ îǀƪ: 
ïǂùùùùùƬǈ Ÿå ǑùùùùùǄƶǃå ïǒíùùùùùǀǃå  ĄǙāå ǏùùùùùǄƵ ǊùùùùùǀǒƼāƙ Ɠùùùùùǈǃ íåíùùùùùƵǗ åîùùùùùǋ éùùùùùơƕǃå êāïùùùùùƤǃåā Ǌùùùùùƕ Ǐùùùùùǃå ðùùùùùǒơ ïāùùùùùǈǃå íǒƽƙùùùùùƪǒǃ Ǌùùùùùǈǆ ýùùùùùǂ éùùùùùơƓƕ 
ÜþǄƶƙùùùùǆā Ɠùùùùǆǂ þíùùùùǀƙǈ ïǂùùùùƬǃƓƕ ýùùùùǒðƞǃå çïåíǗ ƗùùùùƑǒǌǃå ƗùùùùǆƓƶǃå éāùùùùơƕǄǃ íƓùùùùƬïǙåā ǑùùùùƵåïðǃå ƗùùùùǄƛǆǆ ïāƙǂíùùùùǃƓƕ /ïāùùùùƮǈǆ íùùùùǆơǆ ýùùùùƿƓƶǃå 
ñǒùùùùùƑï ñùùùùùǄƞǆ çïåíǙå ā ǊùùùùùƕƑƓǈ ÿāƑùùùùùƬǄǃ ƗùùùùùǒǃƓǆǃå ƗùùùùùǒïåíǗåā  á /íùùùùùǆơǆ ǑƶǒíùùùùùƮǃå Ɠùùùùùǆǃ ǉƓǆíùùùùùƿ ÿùùùùùǆ þùùùùùƵí èǚǒǌùùùùùƪƙā èíƵƓùùùùùƪ ǏùùùùùǄƵ 
îùùùùǒƽǈƙ ǉîùùùùǋ Ɨùùùùƪåïíǃå  .Ɠùùùùǆǂ þíùùùùǀƙǈ ïǂùùùùƬǃƓƕ ïǒíùùùùǀƙǃåā çïåíǗ ÷āïùùùùƬǆ èåïùùùùǒƺƙǃå ƗùùùùǒƤƓǈǆǃå Ǒùùùùƙǃå èùùùùǆƓƿ ýùùùùǒāǆƙƕ îùùùùǒƽǈƙ éùùùùơƕǃå .ïǂùùùùƬǃåā 

 ĄǙāùùùùùƮāǆ çïåíǗ Ɨùùùùùõơǆ éāùùùùùơƕ èƓùùùùùƶƽƙïǆǃå Ǐõùùùùùƪāǃå Ɠùùùùùǆǃ ǉāǃîùùùùùƕ ÿùùùùùǆ íùùùùùǌƞ ƴǒƞùùùùùƬƙā ïǒƼāùùùùùƙā èƓùùùùùǒǈƓǂǆã èƓǆðǄƙùùùùùƪǆā èíƵƓùùùùùƪ ǑùùùùùƼ 
îùùùùùǒƽǈƙ éùùùùùơƕǃå ǑùùùùùƼ ƗùùùùùƵïðǆǃå Ɨùùùùùǒƛơƕǃå ƓùùùùùǌƞïƓƤā óùùùùùƤǈā ïǂîùùùùùùǃƓƕ þ /íùùùùùǆơǆ ôǒƓùùùùùƵ ÿåïùùùùùǆƵ ïǒíùùùùùǆ Ɨùùùùùõơǆǃå ÜƗùùùùùǒƛơƕǃå ïāƙǂíùùùùùùǃåā 
ïāƮǈǆ ïǒƺƮǃå ïǒíǆǃå Ǒǈƽǃå Ɠǆǃ ǉāǆíƿ ÿǆ þƵí ǑǈƼ èǚǒǌƪƙā èíƵƓƪ ǏǄƵ îǒƽǈƙ ǉîǋ Ɨƪåïíǃå . 
ïǂùùùùùƬǈā ÿǒǄǒǆðùùùùùǃå ÿǒǄùùùùùưƓƽǃå þ /íùùùùùǆơå íùùùùùƕƵ Üæùùùùùǒƕơǃå ñíùùùùùǈǌǆǃåā/íƓùùùùùƬï ƓùùùùùƬƓƕǃå Ɠùùùùùǆǋíāǌƞǃ Ɨùùùùùǃāîƕǆǃå Ǒùùùùùƙǃå èíƵƓùùùùùƪ ǑùùùùùƼ ýùùùùùǒǄơƙ 
ÜƝƑƓùùùùùùùƙǈǃå Ɠùùùùùùùǆǂ ïǂùùùùùùùƬǈ ñíùùùùùùùǈǌǆǃå ÿǒùùùùùùùǆá/ íùùùùùùùƕƵ ÿùùùùùùùƪơ ǑùùùùùùùƬïǀǃå Ɠùùùùùùùǆǃ Ǌùùùùùùùǃîƕ ÿùùùùùùùǆ íùùùùùùùǌƞ ǑùùùùùùùƼ Ɨùùùùùùùƶƞåïǆ éùùùùùùùơƕǃå þǒíùùùùùùùǀƙā ƠƑƓùùùùùùùƮǈǃå 

èƓùùùùöơǚǆǃåā Ɨùùùùǆǒǀǃå Ǒùùùùƙǃå èïùùùùƛá éùùùùơƕǃå .Ɠùùùùǆǂ ïǂùùùùƬá çïåíã íƓùùùùƬïǙå ǑùùùùƵåïðǃå ǑùùùùƼ ƗùùùùöƼƓơǆ ïƓùùùùǆî ǑùùùùƼā þǌƙǆíùùùùǀǆ ñíùùùùǈǌǆǃå/íåâùùùùƼ 
ăïāùùùùùǂǃå ïǒíùùùùùǆ þƓùùùùùƵ íƓùùùùùùƬïǗå ÜƗùùùùùöƼƓơǆǃƓƕ íùùùùùƬïǆǃåā/íùùùùùƕƵ Ÿå ÜǑùùùùùùƶǄƞǃå íùùùùùƬïǆǃåā ǑùùùùùƵåïðǃå/ÿǒùùùùùǆá ÜǑùùùùùùǆǌǈǃå  þǌǈāƓùùùùùƶƙǃ Ɠùùùùùǈƶǆ ǑùùùùùùƼ 
îùùùùǒƽǈƙ Ɨùùùùƪåïíǃå ǑùùùùƼ ýāùùùùǀơ .ïǂùùùùƬǃåā ýāùùùùƮāǆ çāùùùùƤǖǃ ÿǒƵïåðùùùùǆǃå ÿǒîùùùùǃå èùùùùǀƕõ Ɨùùùùǒǈǀƙǃå Ɨùùùùǒƛơƕǃå ǑùùùùƼ þǌǃāùùùùǀơ þǌǈāƓùùùùƶƙǃ ïùùùùǆƛǆǃå ǑùùùùƼ 
ëƓùùùùƞǈã åîùùùùǋ ýùùùùǆƶǃå åîùùùùùǂā ÿǒƵïåðùùùùǆǃå ÿǒîùùùùǄǃå åāǂïƓùùùùƬ ǑùùùùùƼ ƗùùùùǒǄǆƵ þǒùùùùǒǀƙǃå ƗùùùùùǒǈǀƙǄǃ .ǏøøøøƺĀ îøøøøǐƢǓä þíùùùùùǀƙǈ ïǂùùùùƬǃƓƕ ýùùùùǒðƞǃå ÿƓùùùùùƼïƶǃåā 
ýùùùùùùùǒǆƞǃƓƕ ƗùùùùùùùǄƞǆǃ éāùùùùùùùơƕǃå ƗùùùùùùùǒƵåïðǃå Ɨǒïāùùùùùùùƪǃå ƓùùùùùùùǌƙǀƼåāǆǃ ǏùùùùùùùǄƵ ïùùùùùùùƬǈ ǉîùùùùùùùǋ Ɨùùùùùùùƪåïíǃå ÿǒùùùùùùùǄǆà ÿá þùùùùùùùƶƙ çíùùùùùùùƑƓƽǃå ƴùùùùùùùǒǆƞ ÿǒƛơƓùùùùùùùƕǃå 
ÿǒǆƙǌǆǃåā ǑƼ åîǋ ýƓƞǆǃå Ɠǌǈāǂ ƗǄƞǆ Ɨǆǂơǆ Ɨƶƪåā ïƓƬƙǈǙå . 

ƲƜäîǄǁä: 
) Ǒùùùùùƙǒïǂƙǃå íùùùùùǆơá ÿƓùùùùùưǆïā þùùùùùƪƓƿ ýùùùùùǒǄƤ þùùùùùƪƓƿā ñƓùùùùùƕƵ ăíùùùùùǌǆ Üÿùùùùùƪơǃå1990 ǑƙƓƽùùùùùƪāƽǃå íǒǆùùùùùƪƙǃåā ïåîùùùùùƕǃå èǙíùùùùùƶǆ ïǒƛƋùùùùùƙ .(

 .Ɨǒƿåïƶǃå ƗǒƵåïðǃå þāǄƶǃå ƗǄƞǆ .ăāƓǀƪǆǃå ăïƮǆǃå þǒƪïƕǃå úǄƵ ýƮƓơā āǆǈ ǑƼ21  )1 :(30- 42 . 
íùùùùùƕƵ íùùùùùǆơǆ ÜǑǈƓùùùùùƪïĈƤǃå ) ƴùùùùùƪåāǃå2005.ÿǆǒùùùùùǃå ǑùùùùùƼ ǑùùùùùƵåïðǃå ìƓùùùùùǈǆǃå ýùùùùùǒǃí .(  èåïāùùùùùƬǈǆ .(ǑƕƞïùùùùùƬǃå ïāùùùùùƮǈǆ ýùùùùùǒǄƤ :ïùùùùùǒïơƙ)

 .ÿǆǒǃå ÜǑƵåïðǃå íƓƬïǙåā éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå165 .ƗơƽƮ  .ïƬǈǃåā ƗƵƓƕõǄǃ çíơƙǆǃå 
) êƓùùùùùùùùùùùùùùơǃå íùùùùùùùùùùùùùǆơá êƓùùùùùùùùùùùùơǃåā ÿåíùùùùùùùùùǆơ ÿùùùùùùùùƕ ÿåïùùùùùùùùùưƤ ÜǑùùùùùùùùùùùǈåïǋðǃå2002 Ɨùùùùùùùǒƕïƶǃå ƗùùùùùùùǂǄǆǆǃƓƕ ƗùùùùùùùǒƵåïðǃå Ɨùùùùùùùǒǆǈƙǃå ÿùùùùùùùƵ Ơùùùùùùùǆǚǆ .(

Ǘå þùùùùùƪƿ ÜƗǒíāƶùùùùùƪǃå Ɨùùùùùùùǒƕïƶǃå ƗùùùùùùǂǄǆǆǃå Üíāƶùùùùùùùƪ üùùùùùùǄǆǃå ƗùùùùùùƶǆƓƞ ÜƗùùùùùùùùùùùƵåïðǃå ƗùùùùùùùùùǒǄǂ ÜǑùùùùùùùùùƽǒïǃå ƴùùùùùùǆƙƞǆǃåā ǑùùùùùƵåïðǃå íƓùùùùùƬï
 .Ɨǒíāƶùùƪǃå83 . 

) ñƓùùùùƕƵ ÿǒùùùùƪơ ñǒùùùùƿ ÜüƓǆùùùùƪǃå2009ǒùùùùƪƓƙāƕǃå çíǆùùùùƪǕå ôùùùùƶƕ ƗǒǂāǄùùùùƪ .(Ɨ  Ɨùùùùǆöǈá èùùùùơƙ" ƓùùùùǒƵåïð ƗǄƺƙùùùùƪǆ ƗǒāåïơùùùùƮ Ɨùùùùƕïƙ ǑùùùùƼ
 ."ƗƽǄƙƤǆ ăïƗǃƓƪï .ûåïƶǃå Üíåíƺƕ ƗƶǆƓƞ ÜƗƵåïðǃå ƗǒǄǂ .ǉåïāƙǂí 
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ǑùùùùùƕǒƙƶǃåÜ íùùùùùǌƼ ÿùùùùùƕ íǒƶùùùùùƪ )2001(. ïǒƛƋùùùùùƙ íǒǆùùùùùƪƙǃå Ǒùùùùùǈǒƞāïƙǈǃå ýíùùùùùƶǆā ïāîùùùùùƕǃå ǏùùùùùǄƵ ýāùùùùùƮơǆ úùùùùùǄƶǃå æāùùùùùƕơǃåā ǑùùùùùƼ ïǒƶùùùùùƬǃå 
ǑƑƓùùùùùǈƛ Üôïùùùùùƺǃå ƗǃƓùùùùùƪï ÜïǒƙùùùùùƪƞƓǆ þùùùùùƪƿ êƓùùùùùƙǈǙå ÜǑƙƓùùùùùƕǈǃå ƗùùùùùǒǄǂ ÜƗùùùùùƵåïðǃå ƗùùùùùƶǆƓƞ üùùùùùǄǆǃå Üíāƶùùùùùƪ ƗùùùùùǂǄǆǆǃå Ɨùùùùùǒƕïƶǃå 
Ɨǒíāƶƪǃå. 

) æāùùùùùǀƶǒ úùùùùùƪāǒ ÿƓǈíùùùùùƵā ǑùùùùùǄƵ ƠǒùùùùùǄƼ ïíƓùùùùùǈ ÜüïƓùùùùùƕǆǃå2011 āùùùùùǆǈǃå èƓƽùùùùùƮ ǑùùùùùƼ üùùùùùǒǃåïƕƞǃå ôǆƓùùùùùơā ǑùùùùùƽǄƶǃå õāùùùùùǄƤǆǃå ïǒƛƋùùùùùƙ .(
 Ɨùùùùùùƪíǈǋā Ɨǈƙùùùùùùƪƕǃå þùùùùùùƪƿ Ü ƗùùùùùùǒƵåïðǃå þāùùùùùùǄƶǄǃ ǏǃƓùùùùùùǒí ƗùùùùùùǄƞǆ .ïǒƶùùùùùùƬǃåā þǒùùùùùùƪïƕǃå ǑǃāùùùùùùƮơǆǃ ïùùùùùùưƤǕå úùùùùùùǄƶǃå ýùùùùùùƮƓơā

 ÜǏǃƓǒí ƗƶǆƓƞ ÜƗƵåïðǃå ƗǒǄǂ ÜûƑåíơǃå3 )2 :(240 Ĳ 231. 
ơǆ ÜǑùùùùùùƽǈǆǃå) ÿƓǆǒǄùùùùùùƪ íùùùùùùǆơǆ íāùùùùùùǆ2010 íùùùùùùǌƶǆ . ïǒƙùùùùùùƪƞƓǆ ƗǃƓùùùùùùƪï .ƓùùùùùùǒƕǒǄƕ ÿƓùùùùùùǈõƕǃå þǒùùùùùùǄƿã ǑùùùùùùƼ ƗùùùùùùƵåïðǃå ǏùùùùùùǄƵ ìƓùùùùùùǈǆǃå ïùùùùùùƛá .(

    .çïǋƓǀǃå ÜƗǒƕïƶǃå ýāíǃå ƗƶǆƓƞ ÜþāǄƶǃåā ƗƼƓǀƛǃåā ƗǒƕïƙǄǃ Ɨǒƕïƶǃå Ɨǆöǈǆǃå ÜƗǒƕïƶǃå èƓƪåïíǃåā éāơƕǃå 
) Ÿå íùùùùùùùùƕƵ þùùùùùùùùƞǈ Ÿå íƶùùùùùùùùƪ ÜǑùùùùùùùùǆǒƶǈǃå1999.Ɨùùùùùùùùƕïƙǃå ƗƕāùùùùùùùùƮƤā çíǆùùùùùùùùƪǕå .(  ƗùùùùùùùùƶǆƓƞ ÜǑùùùùùùùùǆǄƶǃå éùùùùùùùùơƕǃåā ǑǃƓùùùùùùùùƶǃå þǒùùùùùùùùǄƶƙǃå çïåðā

.ýƮāǆǃå ƗƶǆƓƞ .ïƬǈǃåā ƗƵƓƕõǄǃ æƙǂǃå ïåí ÜýƮāǆǃå 
) þƓùùùùùƬǋ ǑùùùùùǄƵ ÜÿƓơïùùùùùƪ1999 ăāƓùùùùùǒǆǒǂǃå æùùùùùǒǂïƙǃåā ïùùùùùưƤǕå úùùùùùǄƶǃå ýùùùùùƮƓơ ǑùùùùùƼ ƗùùùùùƵåïðǃå íùùùùùǒƵåāǆā ïåîùùùùùƕǃå èǙíùùùùùƶǆ ïǒƛƋùùùùùƙ .(

.ûåïƶǃå Üíåíƺƕ ƗƶǆƓƞ ÜƗƵåïðǃå ƗǒǄǂ .ïǒƙƪƞƓǆ ƗǃƓƪï .ăïƮǆǃå þǒƪïƕǄǃ  
 ýǂāƙÜ ) ñǈāǒ2002 .ïƮǆ ÜñǆƬ ÿǒƵ ƗƶǆƓƞ ÜƗƵåïðǃå ƗǒǄǂ ÜƗǒïƮǆǃå úǄƶǃå ýǒƮƓơǆā ǑƵåïǆǃå .( 
 çïåðā ƗƵåïðǃå  ăïǃåā)2013 .(æƓƙǂ ßƓƮơǗå ǑƵåïðǃåÜ çïåíǗå ƗǆƓƶǃå ßƓƮơǘǃ ǑƵåïðǃåÜ ßƓƶǈƮ.  
 ƼƓơǃå íƕƵö) ê .þ Ü1976(. èƓƕǈǃå ƓǒƞāǃāǒƪƼ.ýāǕå ßðƞǃå ùÜ ƕƓõǆƴ ƗƶǆƓƞ .ôƓǒïǃå 129. 
 ) þƓùùùùùǆǋ Ÿå íùùùùùƕƵ ÜăíƓùùùùùǌǃå íùùùùùƕƵ2009 ƗùùùùùƵåïðǃå ǑùùùùùƼ ĂïƺùùùùùƮǃå ïùùùùùƮƓǈƶǃå çíǆùùùùùƪáā ƗǒùùùùùƪƓƙāƕǃåā ƗǒƙƓƽùùùùùƪāƽǃåā ƗùùùùùǒƙāðǙå çíǆùùùùùƪǕå .(

 ǑùùùùùùưåïǕå ƗƕāùùùùùùƮƤ éāùùùùùùơƕ þùùùùùùƪƿ .ƗùùùùùùƑǒƕǃåā ǉƓùùùùùùǒǆǃåā ǑùùùùùùưåïǕå éāùùùùùùơƕ íùùùùùùǌƶǆ .ƗùùùùùùǒƵåïðǃå éāùùùùùùơƕǃå ðùùùùùùǂïǆ .ƗǒïùùùùùùƮǆǃå
.èƓƕǈǃå Ɨǒîƺƙā 1-5. 

http://www.ipipotash.org/oudocs/Abd- El- Hadi-  principles- of-    fertigation.pdf. 

 ) úùùùùùƪāǒ íåðïǒùùùùùƬā āùùùùùǆơ íùùùùùǆơǆā íùùùùùǆơǆ ýùùùùùǒƕǈā ÿāíƶùùùùùƪ ïùùùùùǒƤ íùùùùùǆơǆā ÿǚùùùùùƪïá ñùùùùùǒíåāáā ñǒïāùùùùùǆ Ǒùùùùùǆåïā ÜƓùùùùùƕǂ2015 .( ïǒƛƋùùùùùƙ
 èùùùùùơƙ Ɨùùùùùƕïƙǃå óƑƓùùùùùƮƤ ÿùùùùùǆ ííùùùùùƵ ǑùùùùùƼā Ơùùùùùǆǀǃå ƗùùùùùǒƞƓƙǈã ǑùùùùùƼ ăïāƽùùùùùƪāƽǃåā ǑùùùùùƙāðǓå íǒǆùùùùùƪƙǃå èǙíùùùùùƶǆ ƗùùùùùƵïåðǃå þƓùùùùùöǈ

ƗǒƵåïðǃå éāơƕǄǃ Ɨǒïāƪǃå ƗǄƞǆǃå .ǏǃāǕå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ ƗöƼƓơǃå. 2 )1 :(112-127 . 
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Abstract. 

Study has been carried out in three different environmental areas of Central Highlands in Yemen 

(Bait Rashed, Wasitah, and Bait Al-Nhmi), during 2013/2014 season. Alfalfa  local cultivar (Koly) 

was cultivated in three locations of each area. The improved technology package added was: 80 

kg/h super phosphate P2O5  %48 , 60 kg/h of Urea N 46% and 20 kg/h seed. Whereas the farmer 

practice was (seed rate of 15 kg/ha and without fertilizing). Randomized Completely Block Design 

(RCBD) was used with three replications per location. Results revealed that improved technology 

packages significantly (PÒ0.01) enhanced values of: Plant height, tillers per plant, number of days 

to cut, and forage yield, with the percentage of 87.04%, 85.5%, 8.9%, and 147.4% , respectively 

over the control. Improved technology package got a high degree evaluation from the farmers in all 

locations with 66% over the control. Economic analysis showed that the application of improved 

techniques can make a net return of about 560.316 YR /ha, which reveals an increase of 365.830 

YR /ha in revenue compared to the control. 

Key words: Technology package, Alfalfa productivity, Climate changes, Revenue, Farmer 

evaluation, Yemen. 
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 ĀǄ îǐƙƉƗǐƳä ìǁä ƕƳäîï üĀƬƟǄ ƕǐƜƑƗǆâ Ǐƺ ĉǄƟǁäò )Cicer Arietimun L. (ƕƓƑƬǕä ƕƜǐƗǆ þĀîƾǁä ƕƓƽƑƙƓ 
(Helicoverpa Armigera) 

 
*ýǆƑƷ ùäĀǆ îĀǊƪǄ)1( 

)1 .(ðǂïǆ ßåíǒāƪǃå éāơƕÜ ƗƑǒǌǃå ƗǆƓƶǃå éāơƕǄǃ ƗǒǆǄƶǃå  Üßåíǒāƪǃå ÜƗǒƵåïðǃå .Ɨǒïāƪ 
 ïāǌƬǆ .í :ƗǄƪåïǆǄǃ*) úåāǈ:ǑǈāïƙǂǃǗå íǒïƕǃå .þǈƓƹ mashhourghanem@gmail.com.(   

 :þǚƙƪǙå ƣǒïƓƙ21/06/2015    :ýāƕǀǃå ƣǒïƓƙ22/09/2015 

:òƢǂǄǁä 
Üõāơ Ɨõơǆ ǑƼ Ɨƕïƞƙǃå  èîĊƽǈ ßåíǒāƪǃå Üßåíǒāƪǃå éāơƕ ðǂïǆ/ ÿǒǆƪāǆǄǃ ÜƗǒïāƪ2010-2011 ā2011 -2012 èǆƙ Ü

æƓƹ úǈƮǃå þíƤƙƪåā ÜíǒƵåāǆ ƗƶƕïƋƕ Ɨǒƶǒƕïǃå çāïƶǃåā íǒƵåāǆ ƗƪǆƤƕ ƗǒāƙƬǃå çāïƶǃå ƗƵåïð3  ăíǄƕǃå úǈƮǃåā ƗǒāƙƬǃå ƗƵåïðǄǃ
Ɨǒƶǒƕïǃå ƗƵåïðǄǃ úíǌƕ  ƗƵåïðǃ ýƛǆǕå íƵāǆǃå íǒíơƙå óĊǆơǃ(CICER ARIETINUM L.)  ǑƼ Ɨǒƶǒƕïǃåā ƗǒāƙƬǃå ÿǒƙāïƶǃå

íƵāǆ ýưƼáā ƗǒƞƓƙǈå ǏǄƵá ǏǄƵ ýāƮơǄǃ ÿāïǀǃå ƗƕƿƓƛƕ ƗƕƓƮǗå ÿǆ æāïǌǄǃ )Helicoverpa armigera.(  ûāƽƙ ƝƑƓƙǈǃå èïǌöá
æƓƹ óǆơǃå úǈƮ3 ) ƗǒƞƓƙǈǗƓƕ818.8 ýāǕå ÿāǈƓǂ ƗǒƓǌǈ ǑƼ çïǂƕǆǃå ƗǒāƙƬǃå ƗƵåïðǃå íǈƵ Ü(ïƓƙǂùǋ/Ƹǂǒí/ïƕǆǒƪ  ûāƽƙā

) ƗǒƞƓƙǈǗƓƕ ăíǄƕǃå óǆơǃå537.6 ǑǈƓƛ ÿāǈƓǂ ƗǒƓǌǈ ǑƼ çïǂƕǆǃå Ɨǒƶǒƕïǃå ƗƵåïðǃå íǈƵ Ü(ïƓƙǂùǋ/ƸǂïǒƓǈǒ/ Ɨƕƪǈ èưƽƤǈå Ɠǆǈǒƕ Ü
) ƗǒāƙƬǃå ƗƵåïðǃƓƕ ïǒǂƕƙǃå ƴǆ Ąåíïõ ƗƕƓƮǗå5.14) Ɨǒƶǒƕïǃå ƗƵåïðǃƓƕ ïǒǂƕƙǃå ƴǆ Ąåíïõ èíåíðåā (%9.34.(%  Ɠǈǈǂǆǒ ǑǃƓƙǃƓƕā

ơǃå ƗƵåïð Ɨǒƶǒƕïǃå çāïƶǃå ǑƼ ǑǄơǆǃå óǆơǃå úǈƮ ƗƵåïðā Üïƕǆǒƪǒí/ýāǕå ÿāǈƓǂ ïǌƬ ÿǆ ǑǈƓƛǃå úƮǈǃå ǑƼ ăāƙƬǃå óǆ
 ƗǒƞƓƙǈǗå éǒơ ÿǆ Ɨƞǒƙǈ ýưƼá ǏǄƵ ýāƮơǄǃ óǆơǃå ÿāïƿ ƗƕƿƓƛǃ ƗǒïƬơǃå ƗơƼƓǂǆǃå þåíƤƙƪå ƴǆ ÿǆåðƙǃƓƕ ÜçïǂƕǆǃåôƓƽƤǈåā 

.óǆơǃå ÿāïƿ ƗƕƿƓƛƕ ƗƕƓƮǗå  

 :ƕǐƟƑƗƻǄǁä çƑǄǂǀǁäóĊǆơǃå Û.ÿāïǀǃå ƗƕƿƓƛ ÜƗƵåïð íǒƵåāǆ 
 

:ƕǄìƾǄǁä 
 Ċǆơǃå íƶǒ óCicer arietinum L.) Ɨǆǌǆǃå ƗǒƑåîƺǃå ýǒƮƓơǆǃå ÿǆ ( )ƓǌƕǒƮƤƙā Ɨƕïƙǃå öƽơ ǑƼ íǒƽǒ üǃîǂāDuke, 1981 .(

 ÿǆ ïƛǂǕ ǊƙƵåïð íāƶƙā õƪāǕå ûïƬǃå Ɨǀõǈǆ ǑƼ ƗƵāïðǆǃå ǏǃāǕå Ɨǒǃāǀƕǃå ýǒƮƓơǆǃå ÿǆ āǋā7000 ) èưǆ ƗǈƪSingh et 
al., 1991 ƗơƓƪǆ ýƺƬǒ îã þǃƓƶǃå ǑƼ Ǒǃāǀƕ ýāƮơǆ ïƕǂá ǑǈƓƛ íƶǒā Ü(11.98  èƞƙǈá ÜïƓƙǂǋ ÿāǒǄǆ10.92  ÿõ ÿāǒǄǆ) 

(Faostat, 2012 ĊǆơǃƓƕ ƗƵāïðǆǃå ƗơƓƪǆǃå èƺǄƕ íǀƼ Ɨǒïāƪ ǑƼ Ɠǆá Ü þƓƵ ó2012  Ǒǃåāơ83579 èƞƙǈá åïƓƙǂǋ 55913 
 āơǈ ïíǀƙ ƗǒƞƓƙǈƎƕ Ɠǈõ669 ƙā ÜïƓƙǂùǋ/Ƹǂ ĊǆơǃƓƕ ƗƵāïðǆǃå ƗơƓƪǆǃå éǒơ ÿǆ Ɨǒïāƪ ǑƼ ǏǃāǕå ßåíǒāƪǃå ƗöƼƓơǆ íƶ èƺǄƕ îã ó

33262 ) ïƓƙǂǋǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā Ü2012 ÜĄƓǒǄơǆā ĄƓǒǆǃƓƵ ýāƮơǆǃå åîǋ ǏǄƵ éƓơƕǕå ÿǆ ïǒƛǂǃå èǒïƞá íƿā .(
æƓƹ ăāƙƬǃå óǆơǃå úƓǈƮá ƗǄƪǄƪ õƓƕǈƙƪå þƙā1-æƓƹ5 ð ƴƪāƙ ǑƼ èǆǌƪá Ǒƙǃå Ü ǑƼ ǊƙƵåïðǃ ƗƼƓưã ÜƗǒāƙƬǃå çāïƶǃå ǑƼ ǊƙƵåï

 ÜåíïƓǂǒã ïǒïǀƙ) ýāƮơǆǃå åîǋ ƗǒƞƓƙǈã ǑƼ íåð Ɠǆǆ ÜƗǒǄơǆǃå úƓǈƮǕå þåíƤƙƪƓƕ Ɨǒƶǒƕïǃå çāïƶǃå2008.(  ÿǆ ïǒƛǂǃå èǒïƞá Ɠǆǂ
 Ɨƪåïí ǑƽƼ ÜýāƮơǆǃå åîǋ ƗǒƞƓƙǈã ǑƼ ƗƵåïðǃå íǒƵåāǆ ïǒƛƋƙ ýāơ þǃƓƶǃå ǑƼ óǆơǃå ƗƵåïð ûõƓǈǆ ǑƼ éƓơƕǕå ǑƼ èǒïƞá

íƞā ÜÿƓƙƪǂƓƕǃå Akhtar et al., (2014)Ü ýāǕå ÿǒïƬƙ ïƤåāá ǑƼ çïǂƕǆǃå ƗƵåïðǃå ÿáïƕāƙǂá/  çíơā ǑƼ êƓƙǈǙå çíƓǒð Ǐǃã èíá
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 āá ƗǒǃƓƶǃå Ɨǒƕƪǈǃå Ɨƕāõïǃå èíơ Ɠǆǈǒƕ Ɨƿïǒǃå õƓƬǈ ÿǆ íåð çïåïơǃå ÷Ɠƽƙïå ÿáā Üÿāïǀǃå ƗƕƿƓƛƕ ƗƕƓƮǗå Ɨƕƪǈ ÿǆ èǄǄƿā ƗơƓƪǆǃå
ïƓõǆǙå ýāõǋ  þƓƵ ÿåïǒã ǑƼ èǒïƞá Ɨƪåïí ǑƼā ÜƓǌõƓƬǈ ÿǆ2010ǑǈƓƛǃå ÿǒïƬƙ ïǌƬ ǑƼ çïǂƕǆǃå ƗƵåïðǃå ÿá èǈǒƕ ÜïƕǆƼāǈ/ 

 ïāõƪǃå ÿǒƕ íƵƓƕƙā çïǂƕǆǃå ƗƵåïðǃå íǈƵ ýƞƪ èƓƕǈǃå ǑƼ ïāîƕ ííƵ ǏǄƵá ÿáā èƓƕǈǃå ÷Ɠƽƙïåā ÷ïƼǕå ííƵ ǑƼ çíƓǒð Ǐǃã èíá40 
) þƪShamsi, 2010íǂá Ɠǆǂ .( Sing et al., (2002) ýāƮơǆǃ çïƤƋƙǆǃå ƗƵåïðǃå ǑƼ ÿāïǀǃå ƗƕƿƓƛƕ ƗƕƓƮǗå Ɨƕƪǈ ÿá Ü
 Ċǆơǃå ƗƵåïðǃå ǑƼ Ɠǌǈǆ ǏǄƵá èǈƓǂ çïǂƕǆǃå ƗƵåïðǃå ǑƼ Ɨǒƕǒïƞƙǃå ƴõǀǃå ƗǒƞƓƙǈå ÿáā Üçïǂƕǆǃå ƗƵåïðǃå ǑƼ Ɠǌǈǆ ǏǄƵá èǈƓǂ ó

 ïƤƋƙǆ ǑƽǒïƤ ÿǒíƵāǆ ǑƼ ƗƵåïðǃå ƓǌǒƼ èǆƙ ĂïƤá Ɨƪåïí ƝƑƓƙǈ èïǌöáā ÜçïƤƋƙǆǃåăāƙƬā  ƗǒƓǌǈ ǑƼ çïǂƕǆǃå ƗƵåïðǃå ÿá Üïǂƕǆ
 Ċíá ßƓƙƬǃå Ɨǒåíƕā úǒïƤǃåèơāåïƙ êƓƙǈǗå ǑƼ çíƓǒð Ǐǃã è ÿǒƕ 50-80) ïƤƋƙǆǃå ßƓƙƬǃå ǑƼ ƗǒíǒǄǀƙǃå ƗƵåïðǃå ÿƵ %Lopez-

Bellido, 2008 Ċǆơǃå ÿāïƿ ƗƕƿƓƛ íƶƙ .( ó)Helicover armigera L. (Ǔå óǆơǃå èƓƕǈ æǒƮƙ Ǒƙǃå ƗǒƪǒƑïǃå ƗƼ
)1997Fitt,Ü( íƞāā Ali et al., (2009)Ü ÿǒƕƓǆ ƗƕƿƓƛ èƓƿïǒ ÿá  Ċǆơǃå èƓƕǈ ûåïāá þƞƓǌƙ ÿāïǀǃå ïƑƓƪƤ ĄƗƕƕƪǆ Ǌǈāïƿā ó

 Ǐƙơ ýƮƙ ƗǒíƓƮƙƿå40 ÿǆ çíơåāǃå Ɨƿïǒǃå üǄǌƙƪƙ éǒơ êƓƙǈǗå ÿǆ %30  Ǐǃã40  Ċǆơǃå èƓƕǈ ÿǆ ÿïƿ ïƑƓƪƤǃå èāƓƽƙƙā Üó
 Ċǆơǃå ýāƮơǆ ǑƼæƪơ ïïưǃå èāƓƽƙǒ Ɠǆǂ ĂïƤǕ Ɨǀõǈǆ ÿǆ ó  Ǒǃåāơ) ƗƕƪƓǈǆǃå ƗƑǒƕǃåā ƗƵåïðǃå íƵāǆ25  Ɨǒƕƪǈ Ɨƕāõïā ċþ65 
 ƗǒƑāư çïāíā %12 (þāǒ/ƗƵƓƪ.  óǆơǃå ÿāïƿ ƗƕƿƓƛǃ çíơåāǃå ǏƛǈǕå ƴưƙ éǒơ Ɨǈƪǃå ǑƼ ýƓǒƞá çíƵ çïƬơǄǃ413  ýǚƤ Ɨưǒƕ

4 Ĳ 5  Ɨƿïǒǃå ïāõā þƓǒá17  ǊǄǄƤƙǒ þāǒ6  Ċîƶƙǃå çïāíā èƓƤǚƪǈå ï13.15  ýƕƿ Ɠǆ çïƙƼā ĄƓǆāǒ ûƓƛƕǈǙå11.74  Ɠǆǂ .Ǐƛǈǖǃ þāǒ
 íƞāZalucki et al., (1986)Ü  ÿá ïǌöǒ åîǋā ÜýǒƮƓơǆǃå ÿǆ íǒíƶǃå ǑƼ ïƓǋðǗå êāá çïƙƽƕ ûǄƶƙƙ çïƬơǃå ôǒƕ ƴưā Ɨǆƿ ÿá

) èƓƿïǒǄǃ ƗǒǄǒưƽƙ ƗǃƓơ çïǆƛǆǃå ÿāïǀǃå ǏǄƵ Ɨǒîƺƙǃå ÿá ïǌöā èƓƿïǒǃå ßåîƺǃ ǑƵāǈ ïíƮǆ ǏǄƵá ýƛǆƙ èƓƙƓƕǈǃå ïƓǋðáMatthews, 
1999íƞā üǃîǂ Ü( Kahrarian (2012) ƴǆ ûƼåāƙƙ ÿāïǀǃå ƗƕƿƓƛ Ɨƿïǒ õƓƬǈ Ɨǆƿā ôǒƕǃå ƴưā Ɨǆƿā ÿåïǒõǃå Ɨǆƿ ÿá Ü50 %

 Ɲƙǈƙƪåā ÜèƓƕǈǃå ïƓǋðã ÿǆJallow et al., (1999) ƓǆíǈƵ ǊǒǄƵ èǈƓǂ Ɠǆǆ ǏǄƵá Ɨƕƪǈƕ ïƓǋðǕå óǄƤƙƪǆ þƞƓǌƙ èƓƿïǒǃå ÿá Ü
 Ċíƿã ÿá íǂâǒ Ɠǆǆ ÜûåïāǕå óǄƤƙƪǆ Ɠǌǃ þǑƞāǃāǈǒƽǃå èƓƕǈǃå ïāõǃ Ąåïǒƛǂ æǒƞƙƪƙ èƓƿïǒǃå éƓǈ  íāƶƙ Ɠǆƕï ïƓǋðǕå ƗǒƕîƓƞ ÿáā

.èƓƕǈǃå ǏǄƵ ôǒƕǃå ƴưā çíƓǒð ðƽơǒ ïƓǋðǕå ûǒơï ÿáā ƗƼǓå ÿǆ ƗƹƓƪƙƪǆ ƓǌǄƶƞƙ Ɠǌƕ çíāƞāǆ ƗǒƑƓǒǆǒǂ èƓƮǄƤƙƪǆǃ 
ǈƾƏäîôĀ èƟƓǁä ìäĀǄ : 

 ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǃå ðǂïǆǃ ƗƶƕƓƙǃå õāơ Ɨõơǆ ǑƼ Ɨƕïƞƙǃå èîƽǈƕ ÜßåíǒāƪǃƓ ÜƗǒïāƪ ǑƼ ÿǒǆƪāǆǃå ýǚƤ2010-2011 
ā2011-2012 ƗǒïǌƬǃå çïåïơǃåā èǙāõǌǃå èƓõƪāƙǆ èîƤáā ÜèƓƙƓƕǈǃå āǆǈ çïƙƼ ýāõ ĊǆƮ . Ɨƕïƞƙǃå èǆǃå þǒǆƮƙ ûƼā èƓƵƓõǀ
ǃåƗǒƑåāƬƶǃå ƗǄǆƓǂ çāïƵ ýǂ ǑƼ  ïïǂǆ éǚƛƕāèå .ƕ ĄƓǒāíǒ ƗƵåïðǃå èǆƙƴƿåā  ƗƼƓƪǆā Ɨǒƕǒïƞƙǃå Ɨƶõǀǃå ǑƼ õāõƤ ƗǒǈƓǆƛ45  ÿǒƕ þƪ

ā õāõƤǃå7  õƤǃå ýāõā íơåāǃå õƤǃå Ǒƿ ïāîƕǃå ÿǒƕ þƪ6  Ɨǒǆǂƕ Ɨƕïƞƙǃå èíĊǆƪ .þ20  Ɠǒïāǒǃå ÿǆ ïƓƙǂùǋ/Ƹǂ46 ā %80 
 èƓƽƪāƼ ïƕāƪ ïƓƙǂùǋ/Ƹǂ46 ăíƓǆƪǃå êƓǒƙơǙå æƓƪơā Ɨƕïƙǃå ýǒǄơƙ íƶƕ üǃîā %æƓƹ úǈƮǃå ÷ïð .3  ƗǒāƙƬǃå çāïƶǃå ǑƼ

 :ƗǒǃƓƙǃå íǒƵåāǆǃƓƕD1  :ýāǕå íƵāǆǃå15/12ÜD2   :ǑǈƓƛǃå íƵāǆǃå30/12 ÜD3 :éǃƓƛǃå íƵāǆǃå15/1 ÜD4  :ƴƕåïǃå íƵāǆǃå
30/1ÜD5   :ñǆƓƤǃå íƵāǆǃå15/2 :ƗǒǃƓƙǃå íǒƵåāǆǃƓƕā Ɨǒƶǒƕïǃå çāïƶǃå ǑƼ ăíǄƕǃå úǈƮǃå ÷ïðā .D1 :30/1  ÜD2 :15/2 Ü
D3 :1/3 ÜD4 :15/3ƞƓƙǈǗå Ɠǌǆǋáā ƗƕāǄõǆǃå èåßåïǀǃå îƤá þƙā ÜƗǒ ǒƕơǃåƗ  ƗƕƿƓƛƕ ƗƕƓƮǆǃå ÿāïǀǄǃ ƗǒāƑǆǃå Ɨƕƪǈǃåā ïƓƙǂùǋ/Ƹǂ

 .Ɨǒƕǒïƞƙǃå Ɨƶõǀǃå ǑƼ ƗǒǄǂǃå ÿāïǀǄǃ ƗƕƪǈǃƓƕ óǆơǃå ÿāïƿ 
 ÜèǚǆƓƶǆǃå ÿǒƕ èƓƿāïƽǃå íǒíơƙǃ ÿǒƓƕƙǃå ýǒǄơƙ þåíƤƙƪƓƕ ƝƑƓƙǈǃå ýǒǄơƙ þƙā Ɨǒƕǒïƞƙ Ɨƶõƿ ýǂ ǑƼ ƗǒǄƤåíǃå Ɨƙƪǃå õāõƤǃå èíƮơ

 ăāǈƶǆ ûïƼ ýƿá Ɨǆǒƿ ïǒíǀƙāLSD íǈƵ  Ɨǒāǈƶǆ Ăāƙƪǆ5 ƝǆƓǈïƕǃå þåíƤƙƪƓƕ %MstatC. 
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:ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
 :ƕǐƢƑǆǄǁä çƑǆƑǐƓǁäèƕƪơ  ā çïåïơǃå èƓõƪāƙǆ) ýǂƬǃå ǑƼ ÿǒƕǆ āǋ Ɠǆǂ õāơ Ɨõơǆ ǑƼ ƗƵåïðǃå Ǒǆƪāǆ ǑƼ ƗǒïǌƬǃå ïƓõǆǕå1(. 

 
 
 
 
 
 
 
 
 
 

 
 üǀƪǁä1) ƕǐîǊƪǁä æîäîƟǁä çƑƜîì ôƨĀƗǄ .ýº þǐǄƨĀǄǂǁ ƕƨäîìǁä ƕƾôǆǄ Ǐƺ Û(ýǄ) ĂîǊƪǁä ĂîôǄǁä üĀôǊǁä üìƴǄĀ (2010-

2011 Ā2011-2012. 
) ýǂƬǃå ÿǆ Ơưƙǒ1 (ýāǕå ÿǒïƬƙ ÿǆ áíƕǒ ăïõǆǃå ýāõǌǃå ÿáïƕāƙǂá/ ǑǈƓƛǃå ÿǒïƬƙāïƕǆƼāǈ/ õƓƕƬ ǑƼ ǑǆöƵá ÿāǂǒāïǒåïƕƼ/  þƛ

ÿƓƪǒǈ ǑƼ ïǒƕǂ ýǂƬƕ õƕǌǒýǒïƕá/ ïƓǒá ǑƼ ĄƓƕǒïǀƙ úƿāƙǒǃāǒƓǆ/ èƓƕǈǃå íǒƽƙƪǒ éǒơ çïǂƕǆǃå ƗƵåïðǃå ǑƼ ƗǒƞƓƙǈǗå çíƓǒð ïƪƽǒ åîǋā Ü
ǑǈƓƛ ÿāǈƓǂ ǑƼ ïƓõǆǕå ÿǆïǒƓǈǒ/ õƓƕƬāƕƼ/ïǒåï) ƓǌǒǄƵ ýƮơ Ǒƙǃå ƝƑƓƙǈǃå ƴǆ åîǋ ûƼåāƙǒā Ü2010 (Shamsi )ā2008 (

Lopez- Bellido,ýāá ÿǒïƬƙ ÿǆ óƿƓǈƙƙƼ çïåïơǃå Ɠǆá Üïƕāƙǂá/ ǑǈƓƛǃå ÿāǈƓǂ ýǚƤ ƓǋƓǈíá ǑƼ ÿāǂƙ ǏƙơïǒƓǈǒ/ õƓƕƬāïǒåïƕƼ/ þƛ Ü
ïåîà ÿǆ ƴƽƙïƙñïƓǆ/ ðāǆƙ ǑƼ Ɠǌǃ ýíƶǆ ǏǄƵá ƸǄƕƙǃāǒǃāǒ/ ƪƓǈǆ çïåïơǃå ÿāǂƙ éǒơ ƗƮƓƤā ýāƮơǆǄǃ Ɨǒƞāǃāǈǒƽǃå ïåāõǖǃ Ɨƕ

 ýǂƬ íƿ èƓƕǈǃå ƓǌǒƼ ÿāǂǒ Ǒƙǃå çïƙƽǃå ǑƼ ÿāïǀǃå ƗƕƿƓƛ ïāõƙǃ ƗƕƪƓǈǆ çïåïơǃå ÿāǂƙ Ǚ Ɠǆǈǒƕ ÜƝưǈǃåā ÿāïǀǃå ßǚƙǆåā ïƓǋðǗå ïåāõá
.èƓƿïǒǃå ýƕƿ ÿǆ ûåïƙƤǙå ƗƕƶƮā Ɨǂǒǆƪ ÿāïǀǃå ƗƽǄƹá èơƕƮáā ÿāïǀǃå 

 
1-  æĀîƴǁä Ǐƺ ƕƓƑƬǕä ƕƓƨǆƕǐĀƗƪǁä : 

 Ɨơưāǆǃå ƝƑƓƙǈǃå èïǌöá ǑƼ) ýǂƬǃå2ÿāïǀǃå ƗƕƿƓƛƕ óǆơǃå ƗƕƓƮã Ɨƕƪǈ ǑƼ ĄƓǒāǈƶǆ ĄƓưƓƽƤǈå .(  þƪāǆǃå ǑƼ2010/2011  ǑƼ
) ýāǕå íƵāǆǃå ǑƼ ƗƕƓƮã Ɨƕƪǈ ýƿá èǄƞƪ éǒơ ƗƵåïðǄǃ çïǂƕǆǃå íǒƵåāǆǃå15/12 ÜƗƕƓƮǗå Ɨƕƪǈ èǈƓǂā (4.67Ĳ 5.2- 6.46- 

8.2-8.1 ÿǆ íǒƵåāǆǄǃ1-5 ǏǄƵ Ǒǃåāƙǃå . 
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1.37=LSD0.05  ÜCV= 12.12 % þƪāǆǃå ǑƼ2010/2011. 
1.48=LSD0.05  ÜCV= 7.73 % þƪāǆǃå ǑƼ2011/2012. 

 üǀƪǁä2.ƕǐĀƗƪǁä æĀîƴǁä Ǐƺ þĀîƾǁä ƕƓƽƑƙƓ ƕƓƑƬǕä ƕƓƨǆ Ǐƺ òǄƟǁä ƕƳäîï ìƳĀǄ îǐƙƉƗ . 
 þƪāǆǃå ǑƼ üǃîǂā2011/2012 íǒƵåāǆǃå ǑƼ ƗưƽƤǈǆ ƗƕƓƮǗå Ɨƕƪǈ èǈƓǂ Ü ÜƗƕƓƮǗå Ɨƕƪǈ èǄƞƪ éǒơ ƗƵåïðǄǃ çïǂƕǆǃå5.61Ü 

9Ü 10.36 Ü14.73 Ü11.08 ÿǆ íǒƵåāǆǄǃ1-5 Ɨǆǒƿā .Ǒǃåāƙǃå ǏǄƵ1.48=LSD0.05  Ɨǆǒƿā CV= 7.73 . 
íƵāǆƕ ïǒǂƕƙǄǃ çïǂƕǆǃå ƗƵåïðǃå ăíâƙ éǒơ ÿāïǀǃå ýǂƬƙā ïƓǋðǗå íƵāǆƕ õƕƙïǒ ƝƑƓƙǈǃå ǉîǌǃ ǑǄǆƶǃå ïǒƪƽƙǃå ÿã  ûƓƛƕǈå ýƕƿ ïƓǋðǗå

 ïƼ) Ɠǌǒǃã ýƮā Ǒƙǃå ƝƑƓƙǈǃå ƴǆ ûƼåāƙƙ Ɨƞǒƙǈǃå ǉîǋā ƗƕƓƮǗå ÿǆ ĄƓǒƕƪǈ Ɠǌƕāïǋ Ǒǈƶǒ Ɠǆǆ ÿāïǀǃå ƗƕƿƓƛ èƓƬå2002Singh at al., 
( . 
2-:ƕǐĀƗƪǁä æĀîƴǁä Ǐƺ ƕǐƜƑƗǆǕä 

 þƪāǆǃå ǑƼ Ɨƪåïíǃå ƝƑƓƙǈ èïǌöá2010/2011 ) ýǂƬǃå3( Ü) ƗƵåïðǄǃ ǑǈƓƛǃå íƵāǆǃå ûāƽƙ30/12 êƓƙǈǗå éǒơ ÿǆ ( Ǒƕơǃå
 ǉïíƿ õƪāƙǆƕ íǒƵåāǆǃå ǑƿƓƕ ǏǄƵ ĄƓǒāǈƶǆ835  :èǚǆƓƶǆǃå ƗǒƞƓƙǈã èǈƓǂā ÜïƓƙǂùǋ/Ƹǂ529.3Ü 835 Ü621Ü 465.8Ü 307.2 

 ÿǆ íǒƵåāǆǄǃ1  Ǐǃã5  þƪāǆǃå ǑƼ üǃîǂ .Ǒǃåāƙǃå ǏǄƵ2011-2012) ǑǈƓƛǃå íƵāǆǃå ûāƽƙ Ü30/12 íǒƵåāǆǃå ƗƼƓǂ ǏǄƵ ĄƓǒƞƓƙǈã (
 ǉïíƿ õƪāƙǆƕ802.7  ā ïƓƙǂùǋ/Ƹǂ ƗǒƞƓƙǈǗå èǈƓǂ652.1 Ü802.7Ü648.7 Ü522.2 Ü334.9  ÿǆ íǒƵåāǆǄǃ1  Ǐǃã5  ǏǄƵ

 ǑƼ Ɠǌǃāõǋ ðǂïƙǒ Ǒƙǃå ïƓõǆǕå þöƶǆ ÿǆ ýāƮơǆǃå çíƓƽƙƪǙ çïǂƕǆǃå ƗǒƵåïðǃå íǒƵåāǆǃå ǑƼ ƗǒƞƓƙǈǗå ǑƼ çíƓǒðǃå íāƶƙ íƿā .Ǒǃåāƙǃå
ǑǈƓƛ ÿāǈƓǂïǒƓǈǒ/ õƓƕƬāïǒåïƕƼ/ ïåîàāñïƓǆ/ ƗǒƼƓǂǃå Ɨƕāõïǃå ßƓǀƕā  ÜóǆơǄǃ Ɨƞïơǃå èåïƙƽǃå Ǒǋā ÿāïǀǃå ýǂƬƙā ïƓǋðǗå ïāõ ǑƼ

) ƝƑƓƙǈ ƴǆ ƗǀƕƓõƙǆ Ǒǋā ÜçïƤƋƙǆǃå ƗƵåïðǃå ǑƼ ýāƮơǆǃå ƓǋïƪƤǒ Ǒƙǃå çðǒǆǃå ǉîǋ2010 Ü(Shamsi. 
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LSD0.05 = 127 ā12.22= C.V%  þƪāǆǃå ǑƼ2010/2011. 
LSD0.05 = 142.8 ā12.81= C.V%  þƪāǆǃå ǑƼ2011/2012. 

 üǀƪǁä3 . åƑƷ ùǆƬǁ ǏƓƟǁä éƑƗǆǕä Ǐƺ òǄƟǁä ƕƳäîï ìƳĀǄ îǐƙƉƗ3 .ƕǐĀƗƪǁä æĀîƴǁä Ǐƺ 
 ÜõƓƕƙïǗå Ɨǆǒƿ èǈƓǂā ƗƕƓƮǗå Ɨƕƪǈā ƗǒƞƓƙǈǗå ÿǒƕ úǒƶư ǑƪǂƵ õƓƕƙïå íāƞā ÜǑƑƓƮơǗå ýǒǄơƙǃå ƝƑƓƙǈ èïǌöá üǃîǂr 

=0.69-  ǑƼǃå þƪāǆ2010/2011ā Ür =- 0.46  þƪāǆǃå ǑƼ2011/2012. 
3- Ǐƺ ƕƓƑƬǕä ƕƓƨǆ:ƕǐƴǐƓîǁä æĀîƴǁä 

 þƪāǆǃå ƝƑƓƙǈ èïǌöá2010/2011 Ɨǈǒƕǆǃå Ü ǑƼ) ýǂƬǃå4 ÿǂǆǒā ƗƵåïðǃå íƵāǆ ǑƼ ïǒƤƋƙǃå ƴǆ ĄƓǒāǈƶǆ ƗƕƓƮǗå Ɨƕƪǈ ôƓƽƤǈå (
 ÿƓǂ éǒơ ÜĂïƤá Ɨǌƞ ÿǆ çïƬơǃå õƓƬǈ çïƙƼā Ɨǌƞ ÿǆ ÿāïǀǃå ýǂƬƙā ïƓǋðǗå íƵāǆ ÿǒƕ ĄƓǒƕƪǈ ûƼåāƙǃå þíƵ æƕƪƕ üǃî ïǒƪƽƙ

 ïǒƤǕå íƵāǆǃå)1/4 :ƗƕƓƮǗå Ɨƕƪǈ èǈƓǂā ÜƗƕƓƮǗå ÿǆ æāïǌǄǃ ýưƼǕå āǋ (6.31Ü 5.16Ü 4.31Ü 2.7Ü  ÿǆ íǒƵåāǆǄǃ1-4 
 þƪāǆǃå ǑƼā .Ǒǃåāƙǃå ǏǄƵ2011/2012  ƗƕƓƮǗå Ɨƕƪǈ èǈƓǂ éǒơ ƗƵåïðǃå ǑƼ ïǒƤƋƙǃå ƴǆ ĄƓǒāǈƶǆ ƗƕƓƮǗå Ɨƕƪǈ èưƽƤǈå

12.37Ü 9.93Ü 7.12Ü 3.69 ÿǆ íǒƵåāǆǄǃ1-4  .Ǒǃåāƙǃå ǏǄƵ 

 
LSD0.05 = 2.69Ü 16.26= C.V%  þƪāǆǃå ǑƼ2010/2011. 
LSD0.05 = 1.04Ü 11.29= C.V%  þƪāǆǃå ǑƼ2011/2012. 

 
 üǀƪǁä4.ƕǐƴǐƓîǁä æĀîƴǁä Ǐƺ þĀîƾǁä ƕƓƽƑƙƓ ƕƓƑƬǕä ƕƓƨǆ Ǐƺ òǄƟǁä ƕƳäîï ìƳĀǄ îǐƙƉƗ . 
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:ƕǐƴǐƓîǁä æĀîƴǁä Ǐƺ ƕǐƜƑƗǆǕä 
 þƪāǆǃå ǑƼ2010/2011  Ɨơưāǆǃå ƝƑƓƙǈǃå èïǌöá ǑƼ) ýǂƬǃå5(Ü  èǈƓǂ éǒơ íǒƵåāǆǃå ǑƿƓƕ ǏǄƵ ĄƓǒāǈƶǆ ýāǕå íƵāǆǃå ûāƽƙ
 ƗǒƞƓƙǈǗå þǒƿ594.6 Ü454.2 Ü469.8 Ü450.1  ÿǆ íǒƵåāǆǄǃ1-4 .Ǒǃåāƙǃå ǏǄƵ 

 þƪāǆǃå ǑƼ Ɠǆá2011/2012  ƗǒƞƓƙǈǗå èǈƓǂ éǒơ ƴƕåïǃåā éǃƓƛǃå ÿǒíƵāǆǃå ǏǄƵ ĄƓǒāǈƶǆ ǑǈƓƛǃåā ýāǕå ÿåíƵāǆǃå ûāƽƙ íǀƼ
480.5 Ü432.5 Ü220.8 Ü155.5  ÿǆ íǒƵåāǆǄǃ1-4  ǑƼ ïƓõǆǕå ñƓƕơǈǙ ƗǒƞƓƙǈǗå úƶư ǑƼ æƕƪǃå íāƶǒ íƿā Ǒǃåāƙǃå ǏǄƵ

ÿƓƪǒǈ ïǌƬáýǒïƕá/ ïƓǒáāāǒƓǆ/  ïƺƮā èƓƕǈǃå ǑƼ ÿāïǀǃå ííƵ ƗǄƿ Ǐǃå Ăíá Ɠǆǆ ăïõǆ ýāõǋ ăá ÿǆ çïƤƋƙǆǃå íǒƵåāǆǃå ÿƓǆïơā
 æāƕơǃå þƞơôƓƽƤǈåā ƗǒƞƓƙǈǗå  ǑƼ. 

 
 
 
 
 
 
 
 
 
 
 

LSD0.05 = 85.19Ü 8.66= C.V%  þƪāǆǃå ǑƼ2010/2011. 
LSD0.05 = 60.24Ü 9.35= C.V%  þƪāǆǃå ǑƼ2011/2012. 

 üǀƪǁä5ƕǐƴǐƓîǁä æĀîƴǁä Ǐƺ ĂìǂƓǁä òǄƟǁä ùǆƬǁ ǏƓƟǁä éƑƗǆǕä Ǐƺ òǄƟǁä ƕƳäîï ìǐƳäĀǄ îǐƙƉƗ . 
:ƕƬǘƢǁä  

1-  ÿǒƕ Ɠǆ ăāƙƬǃå óǆơǃå ƗƵåïð ǑƼ ïǒǂƕƙǃå íǒƽǒ15/12 ā30/12 å ǑƼ óǆơǃå ÿāïƿ ƗƕƿƓƛƕ ƗƕƓƮǗå Ɨƕƪǈ ÿǆ ýǒǄǀƙǃ
 ÿǆ ƗǒƞƓƙǈã ǏǄƵá ǏǄƵ ýāƮơǄǃāæāƕơǃå . 

2- ã óǆơǃå ƗƵåïð ÿ ǑƼ) ïƤƋƙǆ íƵāǆ ÿǆư Ɨǒƶǒƕïǃå çāïƶǃå1/4.ÿāïǀǃå ƗƕƿƓƛƕ ƗƕƓƮǗå ÿǆ ýǒǄǀƙǃå ǑƼ íǒƽǒ ( 
3-  ÿǆ ) çïǂƕǆǃå Ɨǒƶǒƕïǃå ƗƵåïðǃå ăíâƙ30/1 ƗǒƓƺǃā 15/2  (ǃƞƓƙǈã ǏǄƵá ǏǄƵ ýāƮơǄ ÿǆ Ɨǒæāƕơǃå . 

:çƑǐƬĀƗǁä     
ýāǕå ÿāǈƓǂ ÿǆ ǑǈƓƛǃå úƮǈǃå ǑƼ ăāƙƬǃå óǆơǃå ƗƵåïð ëïƙǀǈïƕǆǒƪǒí/  Ċǆơǃå úǈƮ ƗƵåïðƕā Ɨǒƶǒƕïǃå çāïƶǃå ǑƼ ǑǄơǆǃå ó

 ƗǒƞƓƙǈǗå éǒơ ÿǆ Ɨƞǒƙǈ ýưƼá ǏǄƵ ýāƮơǄǃ çïǂƕǆǃåôƓƽƤǈåā  ƗƕƪǈƗƕƓƮǗå óǆơǃå ÿāïƿ ƗƕƿƓƛƕ . 
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)ƗƼƓƞǃå ûõƓǈǆǃå ǑƼ ƗǒƵåïðǃå éāơƕǄǃ Ǒǃāíǃå ðǂïǆǄǃ ăāǈƪǃå ïǒïǀƙǃå2008 .( 

ǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā )2012 ÜǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā ÜǑǃāíǃå ÿāƓƶƙǃåā õǒõƤƙǃå Ɨǒïǒíǆ .(ϣтϼнЂ ̪ХЇвϸ. 
Akhtar, M.F.; I. Ahmed; I. Nadeem; Q. Abbas;  A. Raza; M.J. Yousaf; R. Ahmed; and T. Niaz 
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Abstract:  

The experiment was conducted at Hoot Research Station in Sweida/Syria, during the growing 

seasons (2010/2011 and 2011/2012). Five winter dates and 4 spring dates were conducted. Ghab3 

variety was used for winter planting and a local variety was used for spring planting. This 

experiment aims to determine the optimum planting date of rain fed chickpea in winter and spring 

planting, to achieve the highest yield and escape of the infestation by Gram Pod-Borer. The results 

showed that the highest yield was obtained at the early planting at the end of December (818.8 

kg/ha) for winter planting, and end of January (537.6 kg/ha) for spring planting. The infection rate 

decreased directly by early planting for winter (5.14%), while it increased directly for earliness 

planting for spring (9.34 %). The study concluded the possibility of growing winter chickpea in the 

second part of December, and to grow the local variety on early spring, and control the gram pod 

borer at the same time, to get the best result of yield and low infection. 

Key words: Chickpea, Planting dates, Gram pod borer. 
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îƑƨǄǁä üǐǂƟƗĀ ôƑƓƗîǗä üǄƑƴǄ ýäìƢƗƨƑƓ ǏƏìƓǄǁä ƞǄƾǁä ïîô Ǐƺ ƕǐƓƑƢƗǆǗä ƕǁìǓä ìǐìƟƗ 

*ƞǁƑƬ ìǄƟǄ þĀƨǐǄ)1( üƾƳ ǍǐƟǐ ýƑƨĀĀ)2( îƑƜǆǁä ǏǂƳ ìǄƟǄ þäïîĀ)3( 

)1.Ɨǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜƗǒƛåïāǃå ýāƮǕå þƪƿ .( 
)2 éāơƕ çïåíã .(.Ɨǒïāƪ ÜûƬǆí ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜýǒƮƓơǆǃå 
)3.Ɨǒïāƪ Üßåíǒāƪǃå ÜƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǃå ÜßåíǒāƪǃƓƕ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǃå ðǂïǆ .( 

 :ǑǈāïƙǂǃǗå íǒïƕǃå .ƠǃƓƮ ÿāƪǒǆ .í :ƗǄƪåïǆǄǃ*)mzainsamasaleh@gmail.com.( 

 :аыϧЂъϜ ϵтϼϝϦмр/лф/2015   :ЬнϡЧЮϜ ϵтϼϝϦлр/мл/2015 

 

òƢǂǄǁä: 
ǆƪāǆ ýǚƤ Ɨǒïāƪ ǑƼ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǄǃ ƴƕƓƙǃå ÷ïðã éāơƕ Ɨõơǆ ǑƼ Ɨƪåïíǃå èîƽǈ ƗƵåïðǃå Ǒ2009/2010  

 ā2010/2011 ÷ïð éǒơ 15  ïõåǑƵƓƕïǃå Ơǆǀǃå ÿǆ Ǒƛåïā ð )2n =4x= 28ƗƵåïð ( ƗĊǒïõǆ ǆƪāǆ ýǚƤǑ ƗƵåïðǃå 
2009/2010 Ü2010/2011  èĊǆư4  ÷āǈǃå ÿǆ ðïõTtiticum.carthlicumÜ3  ÷āǈǃå ÿǆ ðïõTtiticum.polonicum Ü8 

 ÷āǈǃå ÿǆ ðïõTtiticum.dicoccom þƓƬ ƗǒǄơǆ íǋåāƬ Ɨƛǚƛ Ǐǃã ĄƗƼƓưã3þƓƬ Ü5  āƓǆāí1 ƗǒƑåāƬƶǃå ƗǄǆƓǂǃå èƓƵƓõǀǃå þǒǆƮƙƕ Ü
 Üçïǆƛǆǃå èåßƓõƬǙå ííƵ)ƗǄƺǃå èƓǈāǂǆ ÿǒƕ ïƓƪǆǃå ýǒǄơƙā õƓƕƙïǙå èƓƿǚƵ èƪïí Üèåïïǂǆ Ɨƛǚƛƕ ÜƗǒƪǒƑïǃå ƗǄƕǈƪǃå ýǆƓơ ýāõ

ƗǄƕǈƪǃå ǑƼ æāƕơǃå ÿðāā ííƵ ƗǒƪǒƑïǃåƗƕơ úǃǕå ÿðā Üƴǆ ( ăíïƽǃå èƓƕǈǄǃ ƗĊǒƕơǃå ƗĊǄƺǃå . èïǌöáǃåíāƞā ƝƑƓƙǈ  æƞāǆ õƓƕƙïå
ăāǈƶǆ PÒ0.01  ÿǒƕ) ÿǆ Ċýǂā ƗĊǒƕơǃå ƗĊǄƺǃåçïǆƛǆǃå èåßƓõƬǗå ííƵ ƗǄƕǈƪǃå ǑƼ æāƕơǃå ííƵ ÜƗǒƪǒƑïǃå ƗǄƕǈƪǃå ýǆƓơ ýāõ Ü

 Ǒǃåāƙǃå ǏǄƵ èƺǄƕ (ƗǒƪǒƑïǃå ƗǄƕǈƪǃå ǑƼ æāƕơǃå ÿðā ÜƗǒƪǒƑïǃå)0.636** Ü0.366**Ü0.656** Ür=0.509**(  ÜƓǌǈǆ Ċýǂǃ
 ýǒǄơƙ ƝƑƓƙǈ èïƓƬá Ɠǆǂÿá Ǐǃã ïƓƪǆǃå  ƗĊǒƕơǃå ƗǄƺǃå ǏǄƵ çïǆƛǆǃå èåßƓõƬǗå ííƶǃ ïƬƓƕǆǃå ïǒƛƋƙǃå ÿƓǂǑǃƓƵ æƞāǆ )0.7438( Ü
õƪāƙǆ ĄƓƕƞāǆ Ɠǆǈǒƕ ĄƓ) ƗĊǒƕơǃå ƗǄƺǃå ǏǄƵ Ɨƕơ úǃǕå ÿðāā ƗǄƕǈƪǃå ǑƼ æāƕơǃå ÿðāā ííƵ ÿǆ Ċýǂǃ0.2933 Ü0.285 Ü0.21 ǏǄƵ(

 ǑǃåāƙǃåƗƽƮ ÿá Ǐǃã Ɨƪåïíǃå èïƓƬá Ɠǆǂ ÜƓǌǈǆ Ċýǂǃ  èǄƮā ƗĊǄƺǃå ǑƼ ƗǒāƑǆ ƗǆǋƓƪǆ Ɨƕƪǈ ǏǄƵƋƕ èðĊǒǆƙ çïǆƛǆǃå èåßƓõƬǗå ííƵ
 Ǐǃã55.32ǃ ïƬƓƕǆ ïǒƺǃå ïǒƛƋƙǃå ĄçïƬƓƕǆ Ɠǋǚƙ Ü%æāƕơǃå ííƶ ƕƗǄƕǈƪǃƓ  ýǚƤ ÿǆ ƗǒƪǒƑïǃå æāƕơǃå ÿðāƕƗǄƕǈƪǃƓ  éǒơ ƗǒƪǒƑïǃå

 ƗǆǋƓƪǆǃå Ɨƕƪǈ èƺǄƕ13.15 ǑƙƽƮ ÿǆ Ċýǂǃ ïƬƓƕǆǃå ïǒƛƋƙǃå þƛ ÿǆā Ü%ơǃå ííƵƗǄƕǈƪǃå ǑƼ æāƕ  āƗǄƕǈƪǃå ǑƼ æāƕơǃå ÿðā 
)8.602 Ü8.171 ā çïǆƛǆǃå èåßƓõƬǗå ííƵ :èƓƽƮǃƓƕ Ɨǒƕïƙǃå Ɲǆåïƕ ǑƼ ðǒǂïƙǃå æƞǒ åîǃ .Ǒǃåāƙǃå ǏǄƵ %( ííƵ ÿðāā ǑƼ æāƕơǃå

ƗǄƕǈƪǃå ƬƓƕǆǃå  ƓǋïǒƛƋƙ) ƓǌƙǆǋƓƪǆ Ɨƕƪǈ ÷Ɠƽƙïåā ƗǄƺǃƓƕ ăāǈƶǆǃå ƓǌõƓƕƙïǙ ƠǆǀǄǃ Ɨǒƕơǃå ƗǄƺǄǃ ƗǒƕƓƤƙǈå ƗǃíƋǂƗǄƺǃå ǑƼ (üïƙƬǆǃåā ï. 

 :ƕǐƟƑƗƻǄǁä çƑǄǂǀǁäõƓƕƙïǙå ýǆƓƶǆ ÜƗǄƺǃå èƓǈāǂǆ ÜƠǆǀǃå ÜƗǒƛåïāǃå ðïõǃå.ïƓƪǆǃå ýǆƓƶǆ ýǒǄơƙ Ü 

:ƕǄìƾǄǁä 
 íƶǒÿǆ Ơǆǀǃå ýāƮơǆ þǋá  æāƕơǃå ýǒƮƓơǆ ÿåāǒơǄǃ úǄƶǂ ǊǈƵ ƝƙƓǈǃå òǀǃåā ÿƓƪǈǗå Ɨǒîƺƙ ǑƼ Ǌƕāƕơ þíƤƙƪƙ éǒơ þǃƓƶǃå ǑƼ
)Ibrahim et al., 2014 Ɠǆǂ Ü(ƗƵāïðǆǃå ƗơƓƪǆǃå èƺǄƕ éǒơ Ɨǒïāƪ ǑƼ ǏǃāǕå Ɨƕƙïǆǃå Ơǆǀǃå ýƙơǒ1.374.077   èõƵá ĄåïƓƙǂǋ

ǆ ƗǄƹ Ɠǋïåíǀ2.316 )ïƓƙǂǋ/ÿõǑƵåïðǃå ëǚƮǗåā ƗƵåïðǃå çïåðā Û2013.(  éơƕǃå ÿǆ íƕǙ ÿƓǂ çíĊǀƶǆ ƗƽƮ ƗǄƺǃå ÿá ïƓƕƙƵå ǏǄƵ
) ƗǄƺǃå ǑƼ ƗǆǋƓƪǆā ĄƓõƓƕƙïå èƓƽƮǃå ïƛǂá ÿƵGelalcha and Hanchinal, 2013) ÿǆ ýǂ íǂá Ǌƙåî èƿāǃå ǑƼ ÿǂǃ Ü(2009 (
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Anwar et al.,  )ā2005 (Bhutta et al.,  )ā2012 (Ali and Shakor  ƗĊǄƺǃåā ƗĊǄƺǃå èƓǈāǂǆ ÿǒƕ ǉíïƽǆƕ õƓƕƙïǙå ïǒíǀƙ ÿá
 ÿǆ íƕ Ǚ üǃîǃ ÜƗǒƑƓǌǈǃå ƗĊǒƕơǃå ƗĊǄƺǃå íǒíơƙ ǑƼ èƓƽƮǃå ǉîǋ Ɨǒǆǋá þǌƽǃ ĄƓǒƼƓǂ íƶǒ Ǚƙ ƓǌƙƓǈāǂǆā ƗǄƺǃå ÿǒƕ ïƓƪǆǃå ýǒǄơ

)Farshadfar et al., 2012) Ǒƛåïāǃå ÿǒƪơƙǃåā Ɨǒƕïƙǃå Ɲǆåïƕ ǑƼ æƓƤƙǈǙå ƗǒǄǆƵ çßƓƽǂ ƴƼï úíǌƕ (Sokoto et al., 2012., 

Mohammadi et al., 2012., Ahmad et al., 2010 .() ÿǆ Ċýǂ íǂá2011 (Darvishazadeh et al., )ā2010 (
Yasin and Singh  ƗĊǄƺǃå ƴǆ Ɨõƕƙïǆǃå èƓƽƮǄǃ çïƬƓƕǆǃå ïǒƹā çïƬƓƕǆǃå èåïǒƛƋƙǃå ñƓǒǀǃ ƗǃƓĊƶƼ çåíá íƶǒ ïƓƪǆǃå ýǆƓƶǆ ýǒǄơƙ ÿá

Ɨǒƕơǃå ÿǆ Ċýǂ ƝƑƓƙǈ èïǌöá .)2013(Abderrahmane et al.,  )ā2008 (Majumder et al.,  çïǆƛǆǃå èåßƓõƬǗå ííƵ ÿá
å ƗĊǄƺǃå ƴǆ ĄƓƕƓƞǒã Ɠõƕƙïå ƗǄƕǈƪǃƓƕ æāƕơǃå ííƵā) ƝƑƓƙǈ èǈĊǒƕ Ɠǆǂ ÜèƓƕǈǄǃ ƗĊǒƕơǃ2015 (Polat et al.,  ƗǄƕǈƪǃƓƕ æāƕơǃå ÿðā ÿá

ơǙā ÜƗǒƕïƙǃå Ɲǆåïƕ ǑƼ ƗĊǒƕơǃå ƗǄƺǄǃ æƓƤƙǈå ýǒǃíǂ ǊǆåíƤƙƪå ÿǂǆǒ ƗǄƕǈƪǃƓƕ æāƕơǃå ííƵ ÿáā èƓƕǈǄǃ ƗĊǒƕơǃå ƗĊǄƺǃå ƴǆ ƓƕƓƞǒã õƕƙïå ö
)2013(Gelalcha and Hanchinal.,  õƕƙïå Ɨƕơ úǃǕå ÿðā ÿá  ÿǆ Ċýǂ  ƝƑƓƙǈ èïǌöá ÜƗǒāǈƶǆ ïǒƹ Ɨƿǚƶƕ Ɨǒƕơǃå ƗǄƺǃå ƴǆ
)Yao et al., 2014)ā (2013 (Zafarnaderi et al.,  ƴǆ ĄƓƕƓƞǒã Ɠõƕƙïå çïǆƛǆǃå èåßƓõƬǗå ííƵā ƗǄƕǈƪǃƓƕ æāƕơǃå ííƵ ÿá

)ÿĊǒƕ .èƓƕǈǄǃ ƗĊǒƕơǃå ƗĊǄƺǃå2014 (Ibrahim et al.,  çïǆƛǆǃå èåßƓõƬǗå ííƵā ƗǄƕǈƪǃƓƕ æāƕơǃå ííƵ ÿǆ Ċýǂǃ ïƬƓƕǆǃå ïǒƛƋƙǃå ÿá
) Ǒǃåāƙǃå ǏǄƵ ƸǄƕ Ɨǒƕơǃå ƗǄƺǃå ǑƼ0.16  ÜôƽƤǈǆ0.33 )ïƓƬá Ü(ǑǃƓƵ2006 (Aycicek and Yildirim  æāƕơǃå ÿðā ÿá

ƗĊǄƺǃå ǑƼ ïƬƓƕǆ æƞāǆ ïǒƛƋƙ āî ƗǄƕǈƪǃƓƕǆǃå ïǒƛƋƙǃå ÿá ÿǒƛơƓƕǃå ÿǆ çíƵ ƝƑƓƙǈ èǈĊǒƕ . ƗĊǄƺǃå ǑƼ çïǆƛǆǃå èåßƓõƬǗå ííƶǃ ïƬƓƕ
) Ɠǆǌǈǒƕ õƓƕƙïǙå ƗƿǚƵ Ɨǆǒƿ íǒƶƕ íơ Ǐǃã ïĊƪƽǒā ǑǃƓƵ ƗĊǒƕơǃåkumar et al., 2010; Gautam and Sethi., 2002; 

KhoKhar et al., 2010 .( 
 ÿǒƕ õƓƕƙïǙå èƓƿǚƵ Ɨƪåïí Ǐǃã éơƕǃå úíǌǒ ƗĊǒƕơǃå ƗĊǄƺǃåăíïƽǃå èƓƕǈǄǃ ƓǌƙƓǈāǂǆā Üå ýǒǄơƙā ƗƼïƶǆǃ ïƓƪǆǃ  çïƬƓƕǆǃå èåïǒƛƋƙǃå

 ƗǄƺǃå èƓǈāǂǆǃ çïƬƓƕǆǃå ïǒƹā ǑƼ ƗǄƺǃåƗƪāïíǆǃå èƓƽƮǃå ïǒƛƋƙ ƗǆǋƓƪǆ Ɨƕƪǈ íǒíơƙā Üăíïƽǃå èƓƕǈǄǃ Ɨǒƕơǃå ǑƼ ƗĊǄƺǃå. 

 ìäĀǄ èƟƓǁäƾƏäîôĀǈ:  
÷ïð 15  ïõåǑƵƓƕïǃå Ơǆǀǃå ÿǆ Ǒƛåïā ð )2n =4x= 28÷ïðã éāơƕ ðǂïǆ ǑƼ (  ǑƼ ƗǒƵåïðǃå ƗǒǆǄƶǃå éāơƕǄǃ ƗǆƓƶǃå ƗƑǒǌǄǃ ƴƕƓƙǃå

ǃå éǒơ ÜƗǒïāƪ/ƓƵïí ƗöƼƓơǆƗƵåïð  ƗĊǒïõǆ ýǚƤǃåǆƪāǆ ÿǒ2010ā Ü2011 Ü èĊǆư4   ÷āǈǃå ÿǆ ðïõ
Ttiticum.carthlicum Ü3   ÷āǈǃå ÿǆ ðïõTtiticum.polonicum Ü8  ÷āǈǃå ÿǆ ðïõTtiticum.dicoccom  Ǐǃã ĄƗƼƓưã
þƓƬ ƗǒǄơǆ íǋåāƬ Ɨƛǚƛ3þƓƬ Ü5 Ɠǆāíā1 Ɨƙƪ Ɨǒƕǒïƞƙ Ɨƶõƿ ýǂ èĊǆư Üèåïïǂǆ Ɨƛǚƛƕ ƗǒƑåāƬƶǃå ƗǄǆƓǂǃå èƓƵƓõǀǃå þǒǆƮƙ ûƼā Ü

 Üïāõƪïõƪǃå ýāõ1 ïāõƪǃå ÿǒƕ ƗƼƓƪǆǃå Üþ25 Ǔåā èƓƕǈǃå ÿǒƕā ÜþƪïƤ5 Üþƪ )ûǆƵ ǏǄƵ æāƕơǃå èƵïð5-3 .þƪ ( èîĊƽǈ
ǆǄǃ ƗǒƵåïðǃå ƗǆíƤǃå èƓǒǄǆƵƗƵåïðǃå çïåðā èƓǒƮāƙ æƪơ ýāƮơ  Ɨƕïƞƙǃå èíƮơ .ǑƵåïðǃå ëǚƮǗåāíā õƓƕƙïǙå èƓƿǚƵ èƪï

 ăíïƽǃå èƓƕǈǄǃ ƗĊǒƕơǃå ƗĊǄƺǃåā ƗǄƺǃå èƓǈāǂǆ ÿǒƕ þåíƤƙƪƓƕǑƑƓƮơǗå ýǒǄơƙǃå ƝǆƓǈïƕ SPSS.12  Ɠǆǈǒƕ íǒíơƙǃ ïƓƪǆǃå ýǒǄơƙ ăïƞá
 ƗǄƺǃå èƓǈāǂǆǃ çïƬƓƕǆǃå ïǒƹā çïƬƓƕǆǃå èåïǒƛƋƙǃå æƓƪơǃā ǑƼ Ɠǌǈǆ ýǂ ƗǆǋƓƪǆíƓǆƙƵå ăíïƽǃå èƓƕǈǄǃ ƗĊǒƕơǃå ƗĊǄƺǃå Ąå  ǏǄƵ êîāǆǈ
 ƝǆƓǈïƕ ÿǆư ïƓƪǆǃå ýǒǄơƙƕ óƓƤ ǑưƓǒïGenstat.12 ) ûƼāSingh and Chudhary, 1977 .( íƓǆƙƵå þƙ ïǒƛƋƙǄǃ ñƓǒǀǆ

 ÿǆ ïƕǂǕå Ɨǆǒǀǃå :ǑǃƓƙǃå êïíƙǃå ûƼā ïƬƓƕǆǃå ïǒƹā ïƬƓƕǆǃå1  ƗǒǃƓƵ Ɨǆǒƿ ïǒƛƋƙǃå)ÜĄåíƞ0.3  Ǐǃã0.9 ( ƗǒǃƓƵ Ɨǆǒƿ ïǒƛƋƙǃå)Ü0.2 
 Ǐǃã0.29Ɨõƪāƙǆ Ɨǆǒƿ ( ïǒƛƋƙǃå Ü)0.1  Ǐǃã0.19( ƗưƽƤǈǆ Ɨǆǒƿ ïǒƛƋƙǃå ÿǆ ýƿǕå Ɨǆǒǀǃåā Ü0.1 ûƼā ƗǄǆǌǆ Ɨǆǒƿ )Lenka and 

Mishra, 1973.( 

:ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
 :ăǗĀà :ƕƨĀîìǄǁä çƑƻƬǁä þǐƓ ôƑƓƗîǗä 

ƝƑƓƙǈ èïǌöá  íāƞā õƓƕƙïǙå ƗƪåïíƗǃǙí Ăāƙƪǆ íǈƵ ăāǈƶǆ æƞāǆ õƓƕƙïå 0.01  ÿǒƕ :ÿǆ Ċýǂā ăíïƽǃå èƓƕǈǄǃ ƗĊǒƕơǃå ƗĊǄƺǃå ííƵ
çïǆƛǆǃå èåßƓõƬǗå èƺǄƕ Ü(ƗǒƪǒƑïǃå ƗǄƕǈƪǃå ǑƼ æāƕơǃå ÿðā ÜƗǒƪǒƑïǃå ƗǄƕǈƪǃå ǑƼ æāƕơǃå ííƵ ÜƗǒƪǒƑïǃå ƗǄƕǈƪǃå ýǆƓơ ýāõ Ü
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 Ǒǃåāƙǃå ǏǄƵ)0.636** Ü0.366**Ü0.656** Ür=0.509**(  ÜƓǌǈǆ ĊýǂǃƓǆǈǒƕ ïǒƹ õƓƕƙïǙå ÿƓǂ ăāǈƶǆ ƴǆ Ɨƕơ úǃǕå ÿðā
 èƺǄƕ0.116 )ǃå ýāíƞ1.( ƗǀƕƓƪǃå ƝƑƓƙǈǃå ûƽƙƙ ) ÿǆ ýǂ ƝƑƓƙǈ ƴǆ2013 (Abderrahmane et al.,  )ā2008 (

Majumder)ā Ü2014 (Potal et al.,  ) ƴǆā Ü2013(Gelalcha and Hanchinal.,) ƴǆā ÜYao et al., 2014 (
)ā2013 (Zafarnaderi et al.,. 

ǁäüĀìƜ1 . þǐƓ ôƑƓƗîǗä çƑƽǘƳƑǊƗƑǆĀǀǄĀ ƕĉǐƓƟǁä ƕǂƸǁä 
ϣЯПЮϜ ϤϝжнЫв (М) рϸϽУЮϜ ϤϝϡзЯЮ ϣ у̵ϡϳЮϜ ϣЯПЮϜ 

ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹК 0.636** 

(бЂ) ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ Эвϝϲ ЬнВ 0.366** 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ сТ ϞнϡϳЮϜ ϸϹК 0.656** 

 ϣЯϡзЃЮϜ сТ ϞнϡϳЮϜ дϾм(М) ϣуЃуϚϽЮϜ 0.509** 

(М) ϣϡϲ СЮцϜ дϾм 0.116 

**   ƕǁǗì āĀƗƨǄ ìǆƳ ƕǐĀǆƴǄǁä0.01. 

 :ăƑǐǆƑƙîƑƨǄǁä üǐǂƟƗ: 
1- ǁ æîƪƑƓǄǁä îǐƷĀ æîƪƑƓǄǁä çäîǐƙƉƗǁä çäÞƑôƪǕä ììƴ Ǐƺ æîǄƙǄǁä:ƕǂƸǁä 

ÿƓǂ  èåßƓõƬǗå ííƶǃ ïƬƓƕǆǃå ïǒƛƋƙǃåçïǆƛǆǃå  ĄƓƕƞāǆ ƗĊǒƕơǃå ƗǄƺǃƓǒƼ ǑǃƓƵƸǄƕ )0.7438 Ü(Ɠǆǈǒƕ  ïǒƛƋƙǃåèå ïƬƓƕǆ ïǒƺǃå  èǈƓǂ Ɠǌƶǒǆƞ
)èƺǄƕ ƗǒƪǒƑïǃå ƗǄƕǈƪǃƓƕ æāƕơǃå ííƵā ƗǒƪǒƑïǃå ƗǄƕǈƪǃå ýǆƓơ ýāõ ÿǆ Ċýǂ ýǚƤ ÿǆ Ɨƕƞāǆ ÿǂǃ ƗǄǆǌǆ0.0055 Ü0.0318 ǏǄƵ (

) èƺǄƕ Ɨƕơ úǃǕå ÿðāā ƗǒƪǒƑïǃå ƗǄƕǈƪǃƓƕ æāƕơǃå ÿðā ÿǆ Ċýǂ ýǚƤ ÿǆ ƗƕǃƓƪ Ɠǆǈǒƕ Ǒǃåāƙǃå-0.0509 Ü-0.0944Ƶ ( Ǒǃåāƙǃå ǏǄ
 ā ÜƓǆǌǈǆ ýǂǃ ƠƕƮǒ üǃîƕǑǄǂǃå ïǒƛƋƙǃå )0.6358( ƗĊǒƕơǃå ƗǄƺǃå ƴǆ õƓƕƙïǙå ƗƿǚƵ Ɨǆǒƿ ýĊƛǆǒ ăîǃå )ǃå ýāíƞ2( èïǌöá Ɠǆǂ Ü

 ƸǄƕ ƗĊǄƺǃå ǑƼ ĂïƤǕå èƓƽƮǃå ƴǆ ĄƗǈïƓǀǆ ǏǄƵǕå Ǒǋ ïƬƓƕǆ ïǒƛƋƙǂ çïǆƛǆǃå èåßƓõƬǙå ííƵ ƗǆǋƓƪǆ ÿá ƝƑƓƙǈǃå55.32 Ǒǋā %
 Ɨƕƪǈ ǏǄƵá üǃîƕ) Ɨƪāïíǆǃå èƓƽƮǃå ǑƿƓƕƕ ĄƗǈïƓǀǆ ƗǆǋƓƪǆǃå ýāíƞ3 .( 

2-  Ǐƺ ƕǐƨǐƏîǁä ƕǂƓǆƨǁä üǄƑƟ üĀôǁ æîƪƑƓǄǁä îǐƷĀ æîƪƑƓǄǁä çäîǐƙƉƗǁä:ƕǂƸǁä 

 ïǒƛƋƙǃå ÿƓǂƗǒƪǒƑïǃå ƗǄƕǈƪǃå ýǆƓơ ýāõǃ ǑĊǄǂǃå  ĄƓƕƞāǆ ƗĊǒƕơǃå ƗǄƺǃå ǏǄƵ ǑǃƓƵƸǄƕ )0.3662 ƴǆ õƓƕƙïǙå ƗƿǚƵ Ɨǆǒƿ ýĊƛǆǒ ăîǃå (
ƗĊǒƕơǃå ƗǄƺǃå  èåßƓõƬǗå ííƵ ýǚƤ ÿǆ ƗǒƪǒƑïǃå ƗǄƕǈƪǃå ýǆƓơ ýāõǃ ïƬƓƕǆ ïǒƺǃå ïǒƛƋƙǃå ÿǆ Ǌǈǆ ïƕǂǕå ßðƞǃå ïǒƪƽƙ ÿǂǆǒā

) ƸǄƕ ăîǃåā çïǆƛǆǃå0.2310) ƸǄƕ ýǆǌǆ ïƬƓƕǆǃå ïǒƛƋƙǃå ÿƓǂ Ɠǆǈǒƕ Ɨƞïíǃå õƪāƙǆǃå (0.0177 çïƬƓƕǆ ïǒƺǃå èåïǒƛƋƙǃå üǃîǂā Ü(
ƕ æāƕơǃå ÿðāā ííƵ ÿǆ Ċýǂ ýǚƤ ÿǆ Ɨƕƞāǆ èƺǄƕ ƗǄǆǌǆ Ɠǌƶǒǆƞ ÿǂǃ Ɨƕơ úǃǕå ÿðāā ƴǆ ƗƕǃƓƪ Ɠǆǈǒƕ ƗǒƪǒƑïǃå ƗǄƕǈƪǃƓ

)0.0860 Ü0.0419 Ü-0.0104 Ɠǌǈǆ Ċýǂǃ Ǒǃåāƙǃå ǏǄƵ ()ǃå ýāíƞ2(. 
3- ǁ æîƪƑƓǄǁä îǐƷĀ æîƪƑƓǄǁä çäîǐƙƉƗǁäƕǂƓǆƨǁä Ǐƺ åĀƓƟǁä ììƴ ƕǂƸǁä Ǐƺ ƕǐƨǐƏîǁä: 

ÿǒƕ õƓƕƙïǙå ƗƿǚƵ Ɨǆǒƿ ýĊƛǆǒ ăîǃå ǑǄǂǃå ïǒƛƋƙǃå ƸǄƕ ƗĊǒƕơǃå ƗǄƺǃåā ƗǄƕǈƪǃå ǑƼ æāƕơǃå ííƵ )0.6559 ǏǄƵ ïƬƓƕǆǃå ïǒƛƋƙǃå ÿƓǂ Ü(
 ĄƓƕƞāǆ ƗĊǒƕơǃå ƗǄƺǃå  õƪāƙǆƸǄƕ )0.2933Ü(  ýǚƤ ÿǆ ïƬƓƕǆ ïǒƺǃå ïǒƛƋƙǃå  üǃîǂā æāƕơǃå ÿðāƕƗǄƕǈƪǃƓ ƗǒƪǒƑïǃå  ĄƓõƪāƙǆ æƞāǆ

) ƸǄƕ0.2242ÜõƓƕƙïǙå Ɨǆǒƿ ÿǆ ïƕǂǕå ßðƞǃå Ɠǆǌǈǆ Ċýǂ ïĊƪƽǒ üǃîƕā Ü(  ïǒƹ èåïǒƛƋƙǃå èǈƓǂ Ɠǆǈǒƕǃå çïƬƓƕǆ ýǚƤ ÿǆ ƗǄǆǌǆ ĄƗƕƞāǆ
 ÿǆ Ċýǂçïǆƛǆǃå èåßƓõƬǗå ííƵ ) Ǒǃåāƙǃå ǏǄƵ èƺǄƕ Ɨƕơ úǃǕå ÿðāā ƗǒƪǒƑïǃå ƗǄƕǈƪǃå ýǆƓơ ýāõā0.0807 Ü0.0052 Ü
0.0525( )ǃå ýāíƞ2( Ü ƗǆǋƓƪǆ ÿá ÿĊǒƕƙ Ɠǆǂ ƗǄƕǈƪǃå ǑƼ æāƕơǃå ííƵ èƺǄƕ ƗǄƺǃå ǑƼ ƗǒƪǒƑïǃå ƗǄƕǈƪǃƓƕ æāƕơǃå ÿðā ýǚƤ ÿǆ
13.15 èƺǄƕ ïƬƓƕǆ ïǒƛƋƙǂ Ɠǆǈǒƕ %8.60 ýāíƞǃå) õǀƼ %3 . ( 
4- ǁ æîƪƑƓǄǁä îǐƷĀ æîƪƑƓǄǁä çäîǐƙƉƗǁä ƕǂƓǆƨǁä Ǐƺ åĀƓƟǁä þïĀ Ǐƺ ƕǐƨǐƏîǁä:ƕǂƸǁä 

 ïƬƓƕǆǃå ïǒƛƋƙǃå ÿƓǂǃ ĄƓƕƞāǆ ƗĊǒƕơǃå ƗǄƺǃå ǏǄƵ ƗǄƕǈƪǃå ǑƼ æāƕơǃå ÿðā ĄƓõƪāƙǆ ƸǄƕ )0.2858( ÿǆ ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǃå üǃîǂā Ü
) ĄƓõƪāƙǆ ĄƓƕƞāǆ ƗǄƕǈƪǃƓƕ æāƕơǃå ííƵ ýǚƤ0.2300 ííƵ ýǚƤ ÿǆ ĄƓƕǃƓƪ ĄƓưƽƤǈǆ ÿƓǂ ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǃå ÿá ÿĊǒƕƙ Ɠǆǂ Ü(

) çïǆƛǆǃå èåßƓõƬǗå0.1325-) Ɨƕơ úǃǕå ÿðā ýǚƤ ÿǆ ĄƓưƽƤǈǆ ĄƓƕƞāǆ ÿƓǂ Ɠǆǈǒƕ Ü(0.1230 ǑǄǂǃå ïǒƛƋƙǃå ÿāǂǒ üǃîƕā Ü(
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) ƸǄƕ éǒơ ǑǃƓƵ0.5090 úǃǕå ÿðāā çïǆƛǆǃå èåßƓõƬǗå ííƵ ÿǆ Ċýǂ  ýǚƤ ÿǆ ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǃå ïƕǂá ýǂƬƕ ǉïĊƪƽǒ ăîǃåā Ü(
 Ɨƕơ)ǃå ýāíƞ2(ÿðā ƗǆǋƓƪǆ ÿá ÿĊǒƕƙā Ü  ƗǄƕǈƪǃå ǑƼ æāƕơǃå èƺǄƕ ïƬƓƕǆ ïǒƛƋƙǂ ƗǄƺǃå ǑƼ8.17 Ɨƕơ úǃǕå ÿðā ýǚƤ ÿǆā %
Ǆƕ èƺ7.03) %ǃå ýāíƞ3.( 

5- ǁ æîƪƑƓǄǁä îǐƷĀ æîƪƑƓǄǁä çäîǐƙƉƗǁä ƕƓƟ ùǁǓä þïĀ Ǐƺ:ƕǂƸǁä 

 ĄƓƕƞāǆ ƗĊǒƕơǃå ƗǄƺǃå ǏǄƵ Ɨƕơ úǃǕå ÿðā ÿǒƕ ïƬƓƕǆǃå ïǒƛƋƙǃå ÿƓǂ  ĄƓõƪāƙǆ)0.2100 Ü( ííƵ ýǚƤ ÿǆ ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǃå Ɠǆǈǒƕ
) ĄƓƕǃƓƪā ĄƓǒǃƓƵ çïǆƛǆǃå èåßƓõƬǗå0.3343- ĄƓưƽƤǈǆ ĄƓƕƞāǆā Ü( ) ƗǒƪǒƑïǃå ƗǄƕǈƪǃƓƕ æāƕơǃå ÿðā ýǚƤ ÿǆ0.1675 ïǒƛƋƙǃå üǃîǂā (

) ôƽƤǈǆ æƞāǆ ǑǄǂǃå0.1156) ýǆǌǆ æǃƓƪ ƗǄƕǈƪǃå ýǆƓơ ýāõ ýǚƤ ÿǆ ïƬƓƕǆǃå ïǒƹ ïǒƛƋƙǃå ÿƓǂ Ɠǆǈǒƕ Ü(0.0009- Ɠǆǈǒƕ Ü(
 ýǚƤ ÿǆ ýǆǌǆā ĄƓƕƞāǆ æāƕơǃå ííƵƕƗǄƕǈƪǃƓ ÜƗǒƪǒƑïǃå ) Ǌƙǆǒƿ èƺǄƕ0.0733( )ǃå ýāíƞ2( úǃǕå ÿðā ƗǆǋƓƪǆ ÿá ÿĊǒƕƙ Ɠǆǂ .
 ƸǄƕ ƗǄƺǃå ǑƼ Ɨƕơ4.41 ƗǒƑƓǌǈ Ɨƞǒƙǈǂā ÜïƬƓƕǆǃå ïǒƛƋƙǄǃ % ăíïƽǃå èƓƕǈǄǃ ƗĊǒƕơǃå ƗĊǄƺǃå ǑƼ Ɨƪāïíǆǃå èƓƽƮǃå ƗǆǋƓƪǆ èƺǄƕ

 ýǆƞǆǃƓƕ83.968 (ƗǄƺǃå ǑƼ ĂïƤǕå èƓƽƮǃå āá ýǆåāƶǃå) Ǒǀƕƙǆǃå ïǒƛƋƙǃå ƸǄƕ Ɠǆǈǒƕ %16.032 %ýāíƞǃå)3ƝƑƓƙǈǃå ûƽƙƙ .(  ǉǚƵá
) ÿǆ Ċýǂ Ǌǒǃã ýƮāƙ Ɠǆ ƴǆAycicek and Yildirim, 2006; Ibrahim et al., 2014; kumar et al., 2010; Gautam 

and Sethi., 2002; KhoKhar et al., 2010; Suleiman et al., 2014; Asim et al., 2014; Mollasadeghi et 

al, 2011.( 
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ǁäüĀìƜ 2.  îǐƙƉƗǁäçä  îƪƑƓǄǁäæ  îƪƑƓǄǁä îǐƷĀæ  ƕƨĀîìǄǁä çƑƻƬǂǁ ǏƺƕǂƸǁä (÷) Ăìîƻǁä çƑƓǆǂǁ ƕǐƓƟǁä 
ϽуϪϓϧЮϜ ϼϹЋв ϽуϪϓϧЮϜ ϣгуЦ ϽуϪϓϧЮϜ ϣϮϼϸ 

ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹК 

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.7438 сЮϝК 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ Эвϝϲ ЬнВ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0055 Эглв 

 ϸϹК Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜ 0.0318 Эглв 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜ дϾм Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ - 0.0509 Эглв 

ϣϡϲ СЮцϜ дϾм Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ - 0.0944 Эглв 

сЯЫЮϜ ϽуϪϓϧЮϜ 0.6358 сЮϝК 

ϣЯϡзЃЮϜ Эвϝϲ ЬнВ ϣуЃуϚϽЮϜ (бЂ) 

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.0177 Эглв 

ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹК Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.2310 БЂнϧв 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜ ϸϹК Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0860 Эглв 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ ϞнϡϳЮϜ дϾм Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0419 Эглв 

ϣϡϲ СЮцϜ дϾм Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ - 0.0104 Эглв 

сЯЫЮϜ ϽуϪϓϧЮϜ 0.3662 сЮϝК 

ϣЯϡзЃЮϜ сТ ϞнϡϳЮϜ ϸϹК ϣуЃуϚϽЮϜ 

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.2933 БЂнϧв 

ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹК Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0807 Эглв 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ Эвϝϲ ЬнВ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0052 Эглв 

дϾм Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ ϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜ 0.2242 БЂнϧв 

ϣϡϲ СЮцϜ дϾм Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0525 Эглв 

сЯЫЮϜ ϽуϪϓϧЮϜ 0.6559 сЮϝК 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ сТ ϞнϡϳЮϜ дϾм (М) 

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.2858 БЂнϧв 

ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹК Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ - 0.1325 ЍУϷзв 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ Эвϝϲ ЬнВ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0026 Эглв 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜ ϸϹК Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.2300 БЂнϧв 

ϣϡϲ СЮцϜ дϾм Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.1230 ЍУϷзв 

сЯЫЮϜ ϽуϪϓϧЮϜ 0.5090 сЮϝК 

ϣϡϲ СЮцϜ дϾм (М) 

ϽІϝϡгЮϜ ϽуϪϓϧЮϜ 0.2100 БЂнϧв 

ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹК Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ - 0.3343 сЮϝК 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ Эвϝϲ ЬнВ Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ - 0.0009 Эглв 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜ ϸϹК Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ 0.0733 Эглв 

ϞнϡϳЮϜ дϾм Ьы϶ ев ϽІϝϡгЮϜ ϽуО ϽуϪϓϧЮϜ ϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ 0.1675 ЍУϷзв 

сЯЫЮϜ ϽуϪϓϧЮϜ 0.1156 ЍУϷзв 
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ǁäüĀìƜ 3 ƕǐĀƏǄǁä ƕƓƨǆǁä .ƕǄǉƑƨǄǁ (÷) Ăìîƻǁä çƑƓǆǂǁ ƕǐƓƟǁä ƕǂƸǁä ƕƻƬ Ǐƺ (æîƪƑƓǄǁä îǐƷĀ æîƪƑƓǄǁä çäîǐƙƉƗǁä ) ƕƨĀîìǄǁä çƑƻƬǁä 
ϽуϪϓϧЮϜ ϼϹЋв %ϣгкϝЃгЮϜ 

ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹК 55.320 

 Эвϝϲ ЬнВϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ 0.031  

ϣЯϡзЃЮϜ сТ ϞнϡϳЮϜ ϸϹК 8.602 

ϣЯϡзЃЮϜ сТ ϞнϡϳЮϜ дϾм 8.171 

ϣϡϲ СЮцϜ дϾм 4.408 

 ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹКĬϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ Эвϝϲ ЬнВ 0.818 

 ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹК ĬϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜ ϸϹК 4.735 

 ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹК Ĭ ϞнϡϳЮϜ дϾмϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ - 7.758 

 ϢϽгϫгЮϜ ϤϜ̭ϝГІшϜ ϸϹК Ĭϣϡϲ СЮцϜ дϾм  - 14.040 

ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ Эвϝϲ ЬнВĬϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜ ϸϹК 0.305 

 ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ Эвϝϲ ЬнВ ĬϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜ дϾм 0.148 

 ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ Эвϝϲ ЬнВ Ĭϣϡϲ СЮцϜ дϾм  - 0.037 

 ϸϹКϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜĬϣуЃуϚϽЮϜ ϣЯϡзЃЮϝϠ ϞнϡϳЮϜ дϾм 13.151 

 ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ сТ ϞнϡϳЮϜ ϸϹК Ĭϣϡϲ СЮцϜ дϾм 3.080 

 ϣуЃуϚϽЮϜ ϣЯϡзЃЮϜ сТ ϞнϡϳЮϜ дϾм Ĭϣϡϲ СЮцϜ дϾм 7.034 

ИнгϯгЮϜ 83.968 

сЧϡϧгЮϜ 16.032 

:ƕƬǘƢǁä 
1.  Ăāƙƪǆ íǈƵ Ɨǒāǈƶǆ Ɨƿǚƶƕ ƗĊǒƕơǃå ƗǄƺǃå èõƕƙïåƗǃǙí0.01  ƗǄƕǈƪǃå ýǆƓơ ýāõ Üçïǆƛǆǃå èåßƓõƬǗå ííƵ ÿǆ Ċýǂ ƴǆ

ƗǒƪǒƑïǃå ƗǄƕǈƪǃå ǑƼ æāƕơǃå ÿðāā ííƵ ÜƗǒƪǒƑïǃå ÜǑǃåāƙǃå ǏǄƵ èƺǄƕ )0.636** Ü0.366**Ü0.656** Ür=0.509** (
ÜƓǌǈǆ Ċýǂǃ ƴǆ ĄƓǒāǈƶǆ õƕƙïƙ þǃ Ɠǆǈǒƕ .Ɨƕơ úǃǕå ÿðā 

2. ÿƓǂ çïǆƛǆǃå èåßƓõƬǗå ííƶǃ ïƬƓƕǆǃå ïǒƛƋƙǃå ƕƞāǆ ƗĊǒƕơǃå ƗǄƺǃå ǑƼ ĄƓ  āǒǃƓƵ ĄƓ 0.7438 ÿðāā ííƵ ÿǆ Ċýǂǃ ïǒƛƋƙǃå ÿƓǂ Ɠǆǈǒƕ Ü
ǑƼ  Ɨƕơ úǃǕå ÿðāā ƗǄƕǈƪǃå ǑƼ æāƕơǃå  ĄƓõƪāƙǆ ĄƓƕƞāǆ ƗĊǒƕơǃå ƗǄƺǃå Ǒǃåāƙǃå ǏǄƵ ƸǄƕ )0.293 Ü0.285 Ü0.21Ɠǆǂ Ü( 
ÿǆ Ċýǂǃ çïƬƓƕǆǃå ïǒƹ èåïǒƛƋƙǃå èƕïƓǀƙ ƬǗå ííƵ ýǚƤ ÿǆ ƗǄƕǈƪǃå ýǆƓơ ýāõ) ÿǆ ƗǄƕǈƪǃƓƕ æāƕơǃå ííƵā Üçïǆƛǆǃå èåßƓõ

ƗǒƪǒƑïǃå ƗǄƕǈƪǃƓƕ æāƕơǃå ÿðāā ÜƗǒƪǒƑïǃå ƗǄƕǈƪǃƓƕ æāƕơǃå ÿðā ýǚƤ ƗǒƪǒƑïǃå ƗǄƕǈƪǃƓƕ æāƕơǃå ííƵ ýǚƤ ÿǆ (ǑƼ  ƗĊǄƺǃå
ƗĊǒƕơǃåÜ èƺǄƕ éǒơ )0.2310 Ü0.2242 Ü0.2300.Ǒǃåāƙǃå ǏǄƵ ( 

3.  Ǒƙǃå ƗǆƓǌǃå èƓƽƮǃå ÿǆ Ɨƪāïíǆǃå ƗǄƺǃå èƓǈāǂǆ íƶƙƗƕƪǈƕ ýǆƞǆǃƓƕ èǆǋƓƪ Ɠǌǈāǂ ƗĊǄƺǄǃ æƓƤƙǈǙå íǈƵ ƓǌǒǄƵ íƓǆƙƵǙå ÿǂǆǒ 
83.97.% 

4.  Ǐǃã èǄƮā ƗĊǄƺǃå ǑƼ ƗǆǋƓƪǆ Ɨƕƪǈ ǏǄƵƋƕ çïǆƛǆǃå èåßƓõƬǗå ííƵ ƗƽƮ èíĊïƽƙ55.32 üïƙƬǆǃå ïǒƛƋƙǃå ĄçïƬƓƕǆ Ɠǋǚƙ Ü%
 ƸǄƕ ăîǃå ƗǒƪǒƑïǃå ƗǄƕǈƪǃƓƕ æāƕơǃå ÿðāā ííƵ ÿǆ Ċýǂ ÿǒƕ13.15 ǑƙƽƮ þƛ ÿǆā Ü%ƗǄƕǈƪǃå ǑƼ æāƕơǃå ÿðāā ííƵ )8.60 Ü

8.17.%( 
:çƑƟîƗƾǄǁä 

ƗǄƕǈƪǃå ǑƼ æāƕơǃå ÿðāā ííƵā çïǆƛǆǃå èåßƓõƬǗå ííƵ :èƓƽƮǃå ǏǄƵ Ɨǒƕïƙǃå Ɲǆåïƕ ǑƼ ðǒǂïƙǃå  ƠǆǀǄǃ Ɨǒƕơǃå ƗǄƺǄǃ ƗǒƕƓƤƙǈå ƗǃíƋǂ
ƓǌƙǆǋƓƪǆ Ɨƕƪǈ ÷Ɠƽƙïåā ƗǄƺǃƓƕ ăāǈƶǆǃå ƓǌõƓƕƙïǙ ƗǄƺǃå ǑƼ (üïƙƬǆǃåā ïƬƓƕǆǃå ƓǋïǒƛƋƙ). 
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Abstract:  

The study was conducted at Izraa Research Station, General Commission for Scientific Agricultural 

Research (GCSAR), in Syria during two growing seasons 2010 and 2011. Fifteen tetraploid wheat 

genotypes (2n= 4x=28) were planted under rainfed conditions (4 genotypes belong to species 

Ttiticum carthlicum, 3 genotypes belong to species Ttiticum polonicum, 8 genotypes belong to 

species Ttiticum dicoccum), and three local checks sham3, sham5, and Douma1, in randomized 

complete block design (RCBD), with three replications. Correlations and path coefficient analysis 

between yield components (number of fertile tillers, spike peduncle length, number and weight of 

grains per main spike, thousand grain weight) with the individual plant grain yield. Results showed 

that grain yield had a positive significant correlation (PÒ0.01) with each of number of fertile tillers, 

spike peduncle length, number and weight of grains per main spike (r=0.636** Ü0.366**Ü0.656** Ü
0.509**), respectively. Results of path coefficient analysis showed that the direct effect of number 

of fertile tillers on grain yield was high and positive (0.743), while the direct effect was medium 

and positive for each of number and weight of grains  in main spike and also  thousand grain weight 

on grain yield (0.239, 0.285, 0.21), respectively. Results also showed that number of fertile tillers 

had  the highest contribution %  in yield (55.32%), followed by the indirect effect of number of 

grains in main spike through the weight of grains in main spike (13.15%), then the direct effect of 

each of number and weight of grains in main spike (8.60, 8.17%), respectively. The study 

confirmed the importance of number of  fertile tillers, and number and weight of grains per spike, as 

selection indices for high yield in wheat, because of their significant correlation, and high relative 

importance with yield, either through direct or indirect effects.   

Key Words: Wheat genotypes, Yield components, Correlation, path coefficient analysis. 
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Т сϦϝϡзЮϜ ̭ϝГПЮϜ сТ ϤϜϽуПϧЮϜ ϣϡЦϜϽв ϣуϦϝϡзЮϜ ϣзтϽЧЮϜ аϜϹϷϧЂϝϠ ϣтϼнЃЮ сКϜϼϿЮϜ ϼϜϽЧϧЂъϜ ХВϝзв сNDVI 

 ϤϝуГЛв евMODIS  ϣузвϿЮϜ ϣЃЯЃЯЮ2000-2012 

*ìǁƑƢǁä ìƑǐâ)1( ƕƟĀƨƑǀ äìäîĀ)1( 

)1.Ɨǒïāƪ ÜûƬǆí Üíƶƕ ÿƵ ïƓƶƬƙƪǚǃ ƗǆƓƶǃå ƗƑǒǌǃå .(   
 :ǑǈāïƙǂǃǗå íǒïƕǃå .íǃƓƤǃå íƓǒã .í :ƗǄƪåïǆǄǃ*)dr.eyadalkhaled.gmail.com.( 

 :þǚƙƪǙå ƣǒïƓƙ27/07/2015    :ýāƕǀǃå ƣǒïƓƙ07/09/2015 

:òƢǂǄǁä 
 èƓƙƓƕǈǄǃ Ɨǒơǃå ƗǄƙǂǃå ƴƞåïƙ ǏǄƵ ïƛâƙ Ǒƙǃå Ɨǒƶǒƕõǃå ïǋåāöǃå ÿǆ úƓƽƞǃå íƶǒǑƙǃåā  ƗǒƙƓƕǈǃå Ɨǈǒïǀǃå þåíƤƙƪƓƕ Ɠǌƙåïǒƺƙ ƴƕƙƙ ÿǂǆǒ

NDVIüǃîǃ Ü  èåïǒƺƙǃå Ɨƕƿåïǆǃ Ɨƪåïíǃå èƼíǋƗǒǈƓǆðǃå  ǑƙƓƕǈǃå ßƓõƺǃå ƗơƓƪǆǃ ƗǒǈƓǂǆǃåāúƓƽƞǃå Ɨƕƿåïǆā  ïåïǀƙƪǙå ûõƓǈǆ ǑƼ
ƗǒƙƓƕǈǃå Ɨǈǒïǀǃå þåíƤƙƪƓƕ ăïõǆǃå ýāõǌǃå èƓǒõƶǆ ƴǆ Ɠǌõƕïā Ɨǒïāƪ ǑƼ ǑƵåïðǃåNDVI   ÿǆ èƓǒõƶǆMODIS   ýǚƤ ƗǒƑƓưƽǃå

 Ɨǒǈǆðǃå ƗǄƪǄƪǃå2001-2012 Ɨǆǒƿ ýƿá ÿá ƝƑƓƙǈǃå èïǌöá .ƗǒƙƓƕǈǃå ƗǈǒïǀǄǃ NDVI  ƗƪǆƓƤǃå Ǐƙơ ǏǃāǕå ÿǆ ïåïǀƙƪǙå ûõƓǈǆǃ
 þƓƵ èǈƓǂ Ɨƪāïíǆǃå ƗǄƪǄƪǃå ýǚƤ2008  ǉïíƿ þƓƵ õƪāƙǆƕ0.412 ā0.259 ā0.172 ā0.131 ā0.109 ÜǑǃåāƙǃå ǏǄƵ  éǒơ
 ĄƓƼƓƽƞ ÿǒǈƪǃå ïƛǂá ÿƵ èïƕƵ Ɨǒǈǆðǃå ƗǄƪǄƪǃå ǉîǋ ýǚƤÜ  þƓƵ èǈƓǂ þǒǀǃå ǏǄƵá ÿá ÿǒơ ǑƼ2003  ǉïíƿ þƓƵ õƪāƙǆƕ0.546 

ā0.49 ā0.37 ā0.284 ā0.182 ÜǑǃåāƙǃå ǏǄƵ  ĄƓƼƓƽƞ ÿǒǈƪǃå ýƿá ÿƵ èïƕƵ ǑǃƓƙǃƓƕā  ƗƿǚƵ íƞā Ɠǆǂ .ƗǄƪǄƪǃå ñƽǈ ýǚƤ
) Ɨǒāǈƶǆā Ɨǒāƿ õƓƕƙïå*0.89r= ā Ɨƪāïíǆǃå Ɨǒǈǆðǃå ƗǄƪǄƪǄǃ ăïõǆǃå ýāõǌǃå Ɨǒǆǂǃ þƓƶǃå õƪāƙǆǃå ÿǒƕ ( þǒǀǃ þƓƶǃå õƪāƙǆǃå Ɨǈǒïǀǃå

ƗǒƙƓƕǈǃå ùNDVI .ƑåïƤǃå èïǌöá ƗǒƙƓƕǈǃå ƗǈǒïǀǄǃ Ɨƞƙǈǆǃå õNDVI  ïāƮ ÿǆMODIS  Ɨǒǈǆðǃå ƗǄƪǄƪǄǃ2001-2012  ƗƽǈƮǆǃåā
 Ǐǃã13 Ɠƕǈǃå ßƓõƺǃå ÿƵ ïƕƶƙ úƮǑƙǈƓǂ ǏǃāǕå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ Ɨǒǈǆðǃå ƗǄƪǄƪǃå ÿǆư ƗơƓƪǆ ǏǄƵá ÿá Üè  úāƽƮǄǃ7 
ā8 ā9 ā10  þǒǀǃ ƗǀƼåāǆǃåƗǒƙƓƕǈǃå Ɨǈǒïǀǃå NDVI  ÿǆ0.3  Ǐǃã0.7  Ɨƕƪǈā Ɨǒāïǆǃåā ƗǒǄƶƕǃå ýǒƮƓơǆǄǃ ǑƙƓƕǈǃå ßƓõƺǄǃ ƗǄƛǆǆǃåā

ÿǒƙƓƪƕǃå ÿǆ ƗǈǒƶǆÜ  ƗǒǈƓƛǃå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ ƓǆáƼ Ɨǒǈǆðǃå ƗǄƪǄƪǃå ǉîǋ ÿǆư çíƑƓƪǃå úāƽƮǃå èǈƓǂ6 ā7 ā8  þǒǀǃ ƗǀƼåāǆǃå
ƗǒƙƓƕǈǃå Ɨǈǒïǀǃå NDVI  ÿǆ0.2  Ǐǃã0.5 ǑƕƬƶǃå ǑƙƓƕǈǃå ßƓõƺǄǃ ƗǄƛǆǆǃåā ƗǒǄƶƕǃå ýǒƮƓơǆǃåāÜ  ƗƛǃƓƛǃå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ Ɠǆá

 Ɨǒǈǆðǃå ƗǄƪǄƪǃå ǉîǋ ÿǆư çíƑƓƪǃå úāƽƮǃå èǈƓǂ ÜƗƶƕåïǃåā5 ā6 ā7  þǒǀǃ ƗǀƼåāǆǃåƗǒƙƓƕǈǃå Ɨǈǒïǀǃå NDVI  ÿǆ0.1  Ǐǃã0.4 
ƗǒǄƶƕǃå ýǒƮƓơǆǃåā Ɨõǒƪƕ ƗǒƙƓƕǈ Ɨǒõƺƙƕ ǑƕƬƶǃå ǑƙƓƕǈǃå ßƓõƺǄǃ ƗǄƛǆǆǃåāÜ  āǃå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ ïƕǂǕå Ɨƕƪǈǃå ýƺƬƙ Ǒƙǃå ƗƪǆƓƤ

ǒïāƪ ƗơƓƪǆ ÿǆƗ  ĊƽƮǃå ÿá öơāǃ ÿǒ4 ā5  ǑƕƬƵ ßƓõƺƕ Ćôåïáā õǒƪƕ ǑƕƬƵ ßƓõƺƕ Ćôåïá ÿǚƛǆǒ Ɠǆǋïāíƕ Ɠǆǋā ÿǒíƑƓƪǃå ƓǈƓǂ
 ƗơƓƪǆ ǚƺƬā þāíƶǆ Ǐǃã þāíƶǆ ǊƕƬèïíƿ  āơǈùƕ91.3 .ƗƪǆƓƤǃå ïåïǀƙƪǙå Ɨǀõǈǆ ƗơƓƪǆ ÿǆ % 

:ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä NDVI  ÜƗǒơǃå ƗǄƙǂǃå ÜïåïǀƙƪǙå ûõƓǈǆ ÜMODIS.Ɨǒïāƪ Ü 

:ƕǄìƾǄǁä 
ǒ íǆƙƶ íƓƮƙƿå íǆƙƶǒ éǒơ ýāíǃå ǉîǋ íơá ăïāƪǃå Ǒƕïƶǃå ïõǀǃå íƶǒā ÜýƤíǄǃ ǑƪƓƪá ïíƮǆǂ ƗƵåïðǃå ǏǄƵ þǃƓƶǃå ýāí ÿǆ ïǒƛǂǃå

 ÜïǒíƮƙǄǃ þƓƤǃå íåāǆǃåā èƓƵƓǈƮǃå ÿǆ ïǒƛǂǄǃ ƗǒǃāǕå íåāǆǃå ïǒƼāƙ ǑƼ ǑƵåïðǃå ÷Ɠõǀǃå ǏǄƵ ĄåïíƮǆ ïƕƙƶǒ Ɠǆǂ  ĄƓǒƪƓƪå  ÿǆǕå ïǒƼāƙǃ
.ƗǄǆƓƶǃå íǒǃå ÿǆ çïǒƕǂ Ɨƕƪǈǃ ýǆƵ óïƼ ǊǈǒǆƋƙǃ ƗƼƓưã ǑƕǈƞǕå ƴõǀǃå ïåïƞƙƪåā ǑƑåîƺǃå 
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 Ɨǀõǈǆǃå ǏǄƵ èǈǆǒǋ Ǒƙǃå ýǆåāƶǃå ÿǆ íǒíƶǃå ÿá ïǒƹ ÜƓǌƙǈƓǒƮā ƗǒƵåïðǃå ǑưåïǕå èƓơƓƪǆ çíƓǒðǃ çïǒƕǂǃå ƗǒǆǋǕå ðïƕƙ Ɠǈǋ ÿǆā
 ĄåïƤâǆ  āïöǃå ƗƮƓƤā ĄƓƕǄƪ èïƛá úƓƽƞǃå Ɠǌƙǆíǀǆ ǑƼā ƗƕƶƮǃå ƗǒƤƓǈǆǃå ú  ïïưƙǃ Ăíá Ɠǆǆ ƓǌƙǒƞƓƙǈȒåā ƗǒƵåïðǃå èƓơƓƪǆǃå ǉîǋ ǏǄƵ

 ǑƼ ƗǒǄƶƕǃå èƓƵåïðǃå ƗƮƓƤā ƗǒƞƓƙǈǗå ƗǒǄǆƶǃå ÿǆ ƗǒƵåïðǃå èƓơƓƪǆǃå ÿǆ ïǒƕǂ þƪƿ êāïƤā ƓǌƞƓƙǈã ôƓƽƤǈåā ýǒƮƓơǆǃåǑƙǀõǈǆ 
 Ɨƶƕåïǃåā ƗƛǃƓƛǃå ǑƵåïðǃå ïåïǀƙƪǙåǃåǒƙǄÿ íǆƙƶƙÿå ǌƞƓƙǈã ǑƼǆ çïǋƓöǃå ǉîǋ Ɨƪåïí æǄõƙ ăîǃå ïǆǕå .ăïõǆǃå ýõǌǃå Ɨǒǆǂ ǏǄƵ Ɠ

 ûƼā ƓǌƙƓơƓƪǆ ǏǄƵ úƓƽƞǃå ïƛáā Ɠǌƙåïǒƺƙ Ɨƕƿåïǆā óƓƤ ýǂƬƕ ýǒƮƓơǆǃåā þƓƵ ýǂƬƕ ƗǒƵåïðǃå ǑưåïǕå ƗơƓƪǆ ǑƼ ïǒƺƙǃå ƴƕƙƙā
 ðǃå ïåïǀƙƪå èƓơƓƪǆǃ íāíơ ƴưā ǏǄƵ ýǆƶǃå Ɨƞǒƙǈ ïǌö ăîǃå .ǑƵåïðǃå ïåïǀƙƪǙå ûõƓǈǆ þǒƪǀƙ Ǒƕïƶǃå ïõǀǃå ǑƼ ƗǒǄƶƕǃå èƓƵåï

 ÿǚƪï) ăïāƪǃå1968 þƓƵ èáíƕ ǏǃāǕå ƗǄơïǆǃå .ƗǒǄǆƵā ƗǒǆǄƵā Ɨǒǈǆð ýơåïǆ ƗƶƕïƋƕ þāǌƽǆǃå åîǋ ïǆ Ü(1961 ƙƕƪǀǒ Ǒưåïá þ
 ƗǒƪǒƑï ƗǒƑǒƕ ûõƓǈǆ ñǆƤ Ǐǃã ïõǀǃå  èǙíƶǆǃ ĄƓǀƼā ïƤåāá ǑƼ èßƓƞƼ ƗǒǈƓƛǃå ƗǄơïǆǃå Ɠǆá Üăïõǆǃå ýāõǌǃå1962 Ǐƙơ èǒǀƕā 

ƵþƓ 1970  Ċƪƿ éǒơǏǃã ïõǀǃå èǆ  ƴƕïáǒƞïƕǆá ƗǃíƓƶǆǃ ƗǄƛǆǆǃå ƗǒƤƓǈǆǃå ýǆåāƶǃå ǏǄƵ çíǆƙƶǆ ƗǒƑǒƕ ûõƓǈǆǊ  èåî èƓƙƓƕǈǃå ïƓƬƙǈåā
ǑƼ ƗƛǃƓƛǃå ƗǄơïǆǃå ƓǌƙǄƙ ÜƗǒƤƓǈǆǃå èǙǙíǃå þƓƵ 1968  èǆĊƪƿ Ǒƙǃå Ǒưåïá  Ǐǃã Ɨǒïāƪǃå Ɨǒƕïƶǃå ƗǒïāǌǆƞǃåƗǒƑǒƕ ûõƓǈǆ ƗƪǆƤ 

åíƓǆƙƵå å èǙíƶǆ ǏǄƵǕƗƶƕåïǃå ƗǄơïǆǃå ǑƼ ßƓƞ ýǒíƶƙ ƴǆ Ɠǈǆāǒ ƗǒƓƺǃ íƑƓƪǃå þāǌƽǆǃå āǋā ûõƓǈǆǃå ǉîǋ ǑƼ ƗǄõƓǌǃå Ɨǒāǈƪǃå ïƓõǆ 
þƓƵ 1970 éǒơ èǄǂƬ ÿƓƞǃ ǏǄƵ Ăāƙƪǆ ƗöƼƓơǆǃå íǒíơƙǃ íơǃå ýƮƓƽǃå Ɠǆ ÿǒƕ Ǒƙǀõǈǆ ïåïǀƙƪǙå ƗǒǈƓƛǃå  ƗƛǃƓƛǃåā āƕáā ăíƶƪǃå)
õǒƤÜ 1972(. ǏǃāǕå ïåïǀƙƪǙå Ɨǀõǈǆ ǏǀǄƙƙ (rs1)  ĄƓǒïõǆ Ǚāõǋ  ĄƓǒāǈƪ ) ÿƵ íǒðǒ350ƙā ÜþǄǆ (ǈ þƪǀ Ǐǃãÿǒƙǀõǈǆ  Ɨǀõǈǆ Ɠǆǋ

) ûāƼ ƓǋïƓõǆá ýíƶǆ (á)600) ÿǒƕ ƓǋïƓõǆá ýíƶǆ (æ) Ɨǀõǈǆā ĄƓǒāǈƪ þǄǆ (350-600 ƗǒǈƓƛǃå ïåïǀƙƪǙå Ɨǀõǈǆ Ɠǆá .ĈƓǒāǈƪ þǄǆ (
(rs2)  ÿǒƕ ăāǈƪǃå ƓǋïƓõǆá ýíƶǆ ëāåïƙǒƼ250-350 ǀõǈǆ ÿá ÿǒơ ǑƼ ÜþǄǆƗƛǃƓƛǃå ïåïǀƙƪǙå Ɨ (rs3)  ĄǙíƶǆ ƸǄƕƙ  ĄƓǒïõǆ  ÿƵ íǒðǒ
250  Üăïõǆǃå ýíƶǆǃå æƓƪơǃ çíāƮïǆǃå èåāǈƪǃå ííƵ úƮǈ ǑƼ ĄƓǒāǈƪ þǄǆƓǆǈǒƕ  ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ ïƓõǆǕå ýíƶǆ ëāåïƙǒ
Ɨƶƕåïǃå (rs4)  ÿǒƕ Ɠǆ200-250 ƗƪǆƓƤǃå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ Ɨǒāǈƪǃå ïƓõǆǕå Ɨǒǆǂ ðāƓƞƙƙ Ǚā ÜĄƓǒāǈƪ þǄǆ (rs5) 200 .þǆ 
úíǌƙ  Ɨƪåïíǃå Ǐǃãǆðǃå èåïǒƺƙǃå ƗƕƿåïǆƓ ǑƙƓƕǈǃå ßƓõƺǃå ƗơƓƪǆǃ ƗǒǈƓǂǆǃåā ƗǒǈúƓƽƞǃå Ɨƕƿåïǆā  ǑƼ ǑƵåïðǃå ïåïǀƙƪǙå ûõƓǈǆ ǑƼ
ǒïāƪƗ ăïõǆǃå ýāõǌǃå èƓǒõƶǆ ƴǆ Ɠǌõƕïā ƗǒƙƓƕǈǃå Ɨǈǒïǀǃå þåíƤƙƪƓƕNDVI  ïāƮ ÿǆMODIS   Ɨǒǈǆðǃå ƗǄƪǄƪǃå ýǚƤ ƗǒƑƓưƽǃå
2000-2012. 

 íƶƕ ÿƵ ïƓƶƬƙƪǙå èƓǒǈǀƙ þåíƤƙƪƓƕ Ɨǒơǃå ƗǄƙǂǃå èåïǒƺƙā úƓƽƞǃå Ɨƕƿåïǆǃ èîƽǈ Ǒƙǃå éāơƕǃåā èƓƪåïíǃå ÿǆ íǒíƶǃå üƓǈǋ
ƗǒƙƓƕǈǃå Ɨǒƽǒõǃå ƗǃíǕå Ǐǃã ƗƼƓưǗƓƕ ƗǒƑƓưƽǃå èƓǒõƶǆǃåāÜ  þƓƿ éǒơGu et al., (2007)  èƓǈƓǒƕ ýǒǄơƙƕ ƗǒƙƓƕǈǃå Ɨǈǒïǀǃå ïƬâǆ

Normalized Difference Vegetation Index NDVI)( ā)NDWI Normalized Difference Water Index (  ñǆƤǃ
 èåāǈƪ2001-2005  èƓǒõƶǆ ÿǆ ƗǀƙƬǆǃåMODIS  ƝƑƓƙǈǃå èïǌöá éǒơ .çíơƙǆǃå èƓǒǙāǃå õƪā ǑƼ ǑƵåïǆǃå úƓƽƞ þǒǒǀƙǃ

 ÿǒƕ Ɨǒāƿ ƗƿǚƵÿƑåïǀǃå NDVI āNDWI  ÿǆ ýƿá õƓƕƙïǙå ýǆƓƶǆ þǒƿ èǈƓǂƼ ÜúǒƮǃå þƪāǆ ýǚƤ úƓƽƞǃå úāïö ƴǆ0.5 ƗǈǒïǀǄǃ 
NDVI ā0.3 ƗǈǒïǀǄǃ NDWI úƓƽƞǃå úāïö ǑƼÜ  ÿǆ ïƕǂá èǈƓǂ ÿǒơ ǑƼ0.6 ƗǈǒïǀǄǃ NDVI ā0.4 ǃƗǈǒïǀǄ NDWI  ǑƼ

 Ɨǈǒïǀǃå èïǌöá Ɠǆǂ .ƗƼƓƞǃå ïǒƹ úāïöǃåNDWI  ÿǆ úƓƽƞǃå úāïöǃ ÷ïƪá ƗƕƓƞƙƪåƗǈǒïǀǃå NDVI þƓƿ Ɠǆǂ .Wardlow et 
al., (2007)  ÿǆ Ɨǒǈǆð ƗǄƪǄƪ ýǒǄơƙƕïƬƵ Ǒǈƛå  ïǌƬ Ąå  ûïƓƽƕïƬƵ èƪ  ïāƮǃ þāǒMODIS ) ÿǒǄǒǃíǄǃ ƗǄƛǆǆǃå ƗǒƑƓưƽǃåNDVI (

)āEVI Enhanced Vegetation Index ÿǆ ïƛǂǕ üǃîā (Ǒƽǃá þǒƪïƕ) ƗƽǄƙƤǆ ýǒƮƓơǆǃā ƗǒǂǒïǆǕå ñƓƪǈǂ ƗǒǙā ǑƼ ƴƿāǆÜ 
ßåïƽƮ çïîÜ ßƓưǒƕ çïîÜ ƓǒāƮ ýāƼÜ  āýƶƕ) ýāǀơǄǃ ƗƽǄƙƤǆ çïåíȒåā (ăāƙƬǃå ƠǆǀǃåÜ ăïõǄƙƤǆā Ü õƑåïƤ ƴưā ƗǒǈƓǂǆã Ɨƪåïíǃ (

ƗǒǄǀơǃå ýǒƮƓơǆǄǃ çïǒƕǂ ñǒǒƓǀǆƕ ǑưïǕå ßƓõƺǃå  ïāƮ ǏǄƵ íƓǆƙƵǙƓƕMODIS  .Ɨƶƽƙïǆǃå ƗǒǈƓǆðǃåā Ɨõƪāƙǆǃå ƗǒǈƓǂǆǃå Ɨƿíǃå èåî
 èåïǒƺƙǃå ÿá ƝƑƓƙǈǃå èïǌöá íƿāƗǒǈǆðǃå ǑƼ  ǏǄƵ áïõƙ Ǒƙǃå èåïǒƺƙǃå ƴǆ ƗƪǈƓƞƙǆ èǈƓǂ ýǒƮƓơǆǃå ƴǒǆƞǃ ÿǒƙǒƙƓƕǈǃå ÿǒƙǈǒïǀǃå ǚǂ

ýǒƮƓơǆǃå þöƶǆǃ Ɨǒƶǒƕõǃå èƓƽƮǃåÜ  ĄƓǒƽǒõ ýǒƮƓơǆǃå ǉîǋ ýƮƼ ÿǂǆǒ Ǌǈá Ǐǃã çïƓƬǗå ƴǆ ƗǄơïǆ íǈƵ .āǆǈǃå þƪāǆ ýǚƤ Ɨǈǒƶǆ
 þíƤƙƪåRahimzadeh Bajgira et al., (2009) ƪ èåāǈƪ èƪǃ Ɨǒǈǆð ƗǄƪǄ2000-2005  ïāƮ èƓǒõƶǆ ÿǆMODIS 

 ƗǒƙƓƕǈǃå Ɨǈǒïǀǃå ïƓƕƙƤǙ āǆǈǃå þƪāǆ ÿǆ ïǌƬá ƗƙƪǃNDVI  ïāƮ ÿǆMODIS Ɠƕǈǃå Ɨǈǒïǀǃåā ƗǒƙVegetation Water Index 
(VWI)  þǒƿ ǑƼ ïǒƺƙǃå ÿá ƝƑƓƙǈǃå èƽƬǂā .ǑƵåïǆǃåā ƗǒǄƶƕǃå èƓƵåïðǃå ǏǄƵ ÿåïǒǗ Ǒƕïƺǃå ýƓǆƬǃå ǑƼ úƓƽƞǃå þǒǒǀƙā íƮïǃNDVI 
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 úāïöǃåā úƓƽƞǃå úāïö ÿǒƕ ûǒïƽƙǃå ƗǒǈƓǂǆã ƴǆ ăïõǆǃå ýāõǌǃå ǏǄƵ ïǒƕǂ ýǂƬƕ íǆƙƵå Ɨǒǈǆðǃå ƗƪǄƪǃå ǉîǋ ýǚƤ ƗǒƑǒƕǃå
ƕõǃå āǆǈǃ Ɨǒƶǒ ïƬâǆ ÿá Ɨƪåïíǃå èíƞāā .ƗǒưïǕå ƗǒõƹǕå ÷åāǈá úǄƙƤǆNDVI  ýưƼǕå āǋƗƕƿåïǆǃ  õƓƕƙïå ýưƼá Ǌǃā úƓƽƞǃå

 ƴǆ Ɨǒāƿ ƗƿǚƵā ăïõǆǃå ýāõǌǃå ƴǆƗǈǒïƿ VWI  þíƤƙƪåāYagci et al., (2011)  èƓǈƓǒƕMODIS  þåāƵǖǃ2000-2011 
 ñƓƪǂƙ ƗǒǙā ǑƼ ÿõǀǃå ýāƮơǆ ǏǄƵ Ɠǌƛíơǒ Ǒƙǃå ïåïưǕåā úƓƽƞǃå ïǒƛƋƙ Ɨƕƿåïǆǃ ā Ǒƙǃå ăāƙơƙ50 % ǑƼ ƗƵāïðǆǃå ƗơƓƪǆǃå ÿǆ

 çíơƙǆǃå èƓǒǙāǃå ÿõǀǃƓƕ ƗǒƙƓƕǈǃå Ɨǈǒïǀǃå ǏǄƵ íƓǆƙƵǙƓƕ(NDVI) āVegetation Condition Index (VCI)  Ċƕƶǆǃå ƗǃƓơǃå ÿƵ ï
 ƗǒơƮǃåā èƓƕǈǄǃ(TCI) Temperature Condition Index   Ɨƕƿåïǆ ǑƼ ƓǌǆåíƤƙƪå ÿǂǆǒ Ǒƙǃå ƗǆƓǌǃå èåïƬâǆǃå ÿǆ íƶƙ Ǒƙǃåā

 ýǚƤ ǑƑƓǈƛƙƪå úƓƽƞ Ǐǃã íǒíƬ úƓƽƞǃ ƗưïƵ èǈƓǂ Ɨǒƕïƺǃå ƗǒǃƓǆƬǃåā Ɨǒƕïƺǃåā ƗǒǃƓǆƬǃå ûõƓǈǆǃå ÿá åāíƞā éǒơ .ǑƵåïðǃå úƓƽƞǃå
 ïíǃå ǉîǋ ÿǆ åāǄƮāƙā .ÿõǀǃå ƗƵåïð þƪāǆ ïāƮ þåíƤƙƪƓƕ Ɨǒưïǆ ƝƑƓƙǈ Ǐǃã ýāƮāǃåā ǑƵåïðǃå úƓƽƞǃå íƮï ƗǒǈƓǂǆã Ǐǃã Ɨƪå

MODIS  ïƓƬá .Ɠǌǀǒāƪƙā ýǒƮƓơǆǃå ƗǄƺƕ âƕǈƙǃå ǑƼ ƓǌǆåíƤƙƪǙMurad and Islam, (2011) ã ïƛǂá āǋ úƓƽƞǃå ÿá Ǐǃ
 Ąåíǒǀƶƙ Ɨǒƶǒƕõǃå ïǋåāöǃå  ĄƓưïƶƙ ïƛǂǕå ÿǂƓǆǕå íǒíơƙǃ Ɠǆǌƙƪåïí ýǚƤ ÿǆā  ǑƼ úƓƽƞǄǃ òíǚƺǈƕ ÿǆ Ɨǒƕïƺǃå ƗǒǃƓǆƬǃå Ɨǀõǈǆǃå

ơưāá ƗǒƼåïƺƞǃå èƓǆāǄƶǆǃå þƓöǈā íƶƕ ÿƵ ïƓƶƬƙƪǙå þåíƤƙƪƓƕ ƓǆǌǈáƓ  ǑƤƓǈǆǃå úƓƽƞǃå íǒíơƙ ǑƼ åíǆƙƵåMeteorological 
drought Ƭâǆ ǏǄƵǑƪƓǒǀǃå ýõǌǃå ï Precipitation Index (SPI) Standardized Ü  ǑƵåïðǃå úƓƽƞǃå ƓǆáAgricultural 
drought  ïāƮ ÿǆ ǊƙơƓƪǆ íǒíơƙ þƙ íǀƼMODIS/NDVI  ðǒǒǆƙ çïíǀƕ250  þƓƵ ÿǆ þ2000  þƓƵ Ǐǃã2008  ƝƑƓƙǈǃå ïǒƬƙǃ
 ÿá Ǐǃã17 ÿá ÿǒơ ǑƼ úƓƽƞǃƓƕ ƗƕƓƮǗå ïõƤǃ ôïƶƙƙ Ǚ Ɨƪåïíǃå Ɨǀõǈǆ Ǒưåïá ÿǆ %23 ïǒƛƋƙ èơƙ èǈƓǂ Ɠǌǒưåïá ÿǆ %

ā úƓƽƞǄǃ õǒƪƕ ïõƤ30 Ɠǆá ĄƓõƪāƙǆ ĄåïõƤ Ǌƞåāƙ Ɠǌǈǆ %30 % ĄåíǒíƬ åïõƤ ǊƞåāƙƼ Ɨǒǀƕƙǆǃå  ĄåíƓơ āáÜ  ðǂïǆǃå ûõƓǈǆ ÿáā
 ǑƼā .ǑƵåïðǃåā ǑƤƓǈǆǃå úƓƽƞǄǃ ƗưïƵ ïƛǂǕå Ǒǋ òíǚƺǈƕ æïƹ ýƓǆƬ Ɨǀõǈǆ ÿǆ Ǒƕïƺǃå æāǈƞǃåā ýƓǆƬǃåāéơƕ Ǌƕ þƓƿ  

Salim (2014)  ƗǒǈƓǂǆǃå èåïǒƺƙǃå Ɨƪåïí Ǌǈǆ úíǌǃå ÿƓǂƗǒǈƓǆðǃåā ǃå èåïǒƺƙ ƴǆ ǊƙƿǚƵā ǑƙƓƕǈǃå ßƓõƺǄǃ çïåïơǃå èƓƞïíā èǙāõǌ
ÿƓƪǒǈ ăïǌƬ ÿǒƕ) āǆǈǃå ýƮƼ ýǚƤýǒïƕá/ Ǖå ÿǒïƬƙāýāïƕāƙǂá/ ƗǒƑƓưƽǃå ïāƮǃå þåíƤƙƪƓƕ ÿǒƮǃå ǑƼ (NOAA/AVHRR  ÿǆā

 Ɨǆǒƿ þåíƤƙƪå þƛNDVI  Ǒǈǆð ýƮƓƽƕ úƓƽƞǃå Ɨƕƿåïǆǃ ƗǄǒƪāǂ15  ýǚƤ ÿǒƙïāƮ ýǂ ÿǒƕ þāǒ20  "ƓǆƓƵ1982-2001 èǈǒƕā .
Ɨǒǈǆðǃå ƗǄƪǄƪǄǃ Ǌƙƪåïí ) þǒǀǃNDVI ĄƓǆƓƵ ÿǒïƬƵ Ăíǆ ǏǄƵ (  ǑƼ ǑƵåïðǃå úƓƽƞǄǃ Ǒƞǒïíƙā ßǑõƕ ýǂƬƕ Ɨơưåā çïõǒƪ üƓǈǋ ÿá

 ÿƓǂ ǑƤƓǈǆǃå úƓƽƞǃå ÿá ÿǒơ ǑƼ ÜèƓǒǈǒƶƪƙǃå íǀƵ ýǚƤ úƶưáā ýƿá ǉïǒƛƋƙ ÿƓǂ Ɠǆǈǒƕ èƓǈǒǈƓǆƛǃå íǀƵ ýǚƤ ÿǒƮǃå ûõƓǈǆ æǄƹá
 ĄƓƽǄƙƤǆ  ĄƓơưåā ÿƓǂ Ǌǈǂǃā ĂïƤá Ǐǃã Ɨǈƪ ÿǆ æïƹā ýƓǆƬ ǑƼ  ÿǆ çïƙƽǃå ýǚƤ ÿǒƮǃå ûïƬ ýƓǆƬā1982-2001  üƓǈǋ ÿƓǂā

 þǒƿ îāîƬ ǑƼ ïǒƺƙǃå ÿǒƕ Ơưåā ûïƼNDVI .úƓƽƞǃå ýǒǃí ǑƼ ïǒƺƙǃåā 
ƾƏäîôĀ èƟƓǁä ìäĀǄǈ: 

1. ƕƨäîìǁä ƕƾôǆǄ ǑƵåïðǃå ïåïǀƙƪǙå ûõƓǈǆ :ǑƼ Ɨǒïāƪǃå Ɨǒƕïƶǃå Ɨǒïāǌǆƞǃå.  
2.  ƕǐƗƑƓǆǁä ƕǆǐîƾǁäNDVI : 

 ðǒǒǆƙǃ ïƕǂá èƓǒǈƓǂǆã Ǒõƶǒ Ɠǆǆ Ɨǒƽǒõǃå Ɠǌƙƿíā ƓǌƵāǈ æƪơ çííơǆā çííƶƙǆ Ɨǒƽǒõ èǙƓƞǆ ƓǌǂǚƙǆƓƕ ƗǒƑƓưƽǃå ïāƮǃå ðǒǆƙƙ
 ÿǒƕ ƗǒưƓǒï èƓƿǚƵ ûǒïõ ÿƵ ƗǀƙƬǆǃå ýƑǙíǃåā ÿƑåïǀǃå ÿǆ ƗƵāǆƞǆ ýǚƤ ÿǆ üǃîā ôƶƕǃå Ɠǌưƶƕ ÿƵ ƗƽǄƙƤǆ úåíǋǕå ýƮƼā

 .Ɨǒƽǒõǃå èǙƓƞǆǃåïƕƙƶƙ Ɨǈǒïƿ NDVI ÿǆ þǋá ǉîǋ ÿƑåïǀǃå ǑƼ ðǒǒǆƙ ßƓõƺǃå ǑƙƓƕǈǃå Ǒǋā íǆƙƶƙ  ĄåíƓǆƙƵå  ĄƓǒƪƓƪá ǏǄƵ ûïƼ 
ñƓǂƶǈǙå Ǒƽǒõǃå ǑƼ ÿǒǃƓƞǆǃå ïǆơǕå ǑƑïǆǃå èơƙā ïǆơǕå æǒïǀǃå æƪơƙā ûƼā ƗǃíƓƶǆǃå: 
   (Rouse et al., 1974)  NDVI= NIR Ĳ R / NIR + R 
 :éǒơR ǑƑïǆǃå ïǆơǕå Ǒƽǒõǃå ýƓƞǆǃåÜ āNIR  Ǒƽǒõǃå ýƓƞǆǃåƙæǒïǀǃå ïǆơǕå èơÜ  ÿǒƕ ýǒǃíǃå åîǋ Ɨǆǒƿ ëāåïƙƙ-1 +ā1 

 ā .èƓƙƓƕǈǄǃ Ɨƕƞāǆǃå þǒǀǃå ÿāǂƙāƙ õƕƙïðǒǂåïƙƕ Ɨǒƿïāǃå ƗơƓƪǆǃå ýǒǃíā èƓƙƓƕǈǃå ǑƼ ïāưƤǒǃå )LAI  (Leaf area index  ƗǄƙǂǃåā
 èƓƕǈǄǃ ƗǒơǃåBiomass  Ɨǒõƺƙǃå Ɨƕƪǈā ƗǒƙƓƕǈǃå %Vegetation Cover ǆǒ ǑƙǃåăïưƤǃå āǆǈǃå ǏǄƵ ïƬâǆǂ þíƤƙƪƙ ÿá ÿǂ 

Tucker, 1979; Choudhury, 1987; Baret and Guyot, 1991; Abd El- Gawad, 2000)Ü(  þƙ þíǀƙ Ɠǆ ǏǄƵā



ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

191 

 

þåíƤƙƪå  Ɨǈǒïƿ NDVI  ĄßƓǈƕ Ɨǒơǃå ƓǌƙǄƙǂā ƗǒƵåïðǃå ǑưåïǙå ƗơƓƪǆ ïǒƺƙ ƴƕƙƙ ǑƼ  Ɠǌǃāáā ƗƽǄƙƤǆǃå ƗǒƑǒƕǃå ýǆåāƶǃƓƕ ƓǋïƛƋƙ ǏǄƵ
å ýāõǌǃåçïåïơǃå Ɨƞïíā ăïõǆǃ.  
3.  :ƕǐƏƑƮƻǁä îĀƬǁä ƗǒƙƓƕǈǃå ƗǈǒïǀǄǃ ƗǒƑƓưƼ ïāƮ èǆíƤƙƪåNDVI  ÷āǈ ÿǆMODIS  ƗǒǈƓǂǆ ðǒǒǆƙ çïíǀƕ250  Ăāƙƪǆƕ þ

ƗƞǃƓƶǆ level3  ǉïíƿ Ǒǈǆð ýƮƓƽƕ16  ĄƓǆāǒ ƕ Ɠǌǃ ðǆïǒāðǆïǃƓ 13Q1 ƗǃƓǂāǃ ƴƕƓƙ èǈïƙǈǙå ƗǂƕƬ ǏǄƵ ǑǈƓƞǆ ƴƿāǆ ÿǆ .
 ƗǒǂǒïǆǕå ßƓưƽǃåNASA )www.earthexplorer.com  .(  
 :üǄƴǁä ƕǐƜǊǆǄ 

 Ąßåíƙƕå ýǆƶǄǃ Ɨǒƞǌǈǆ ƴưā þƙ  Ɨǈǒïǀǃå ÿǒƕ èƓõƓƕƙïǙå Ɨƪåïíā ǑƑƓǌǈǃå ƝƙǈǆǄǃ ýāƮāǃå Ǐƙơ ƗǒƑƓưƽǃå ïāƮǃå ǏǄƵ ýāƮơǃå ÿǆ
 ƗǒƙƓƕǈǃåNDVI ăïõǆǃå ýõƓǌǃå Ɨǒǆǂā úƓƽƞǃå çïǋƓö ƴƕƙƙā Ɨǒơǃå ƗǄƙǂǃå ǑƼ èåïǒƺƙǃå ǏǄƵ ƓǋïǒƛƋƙā  èåāõƤā ïāƓơǆ çíƵ ýǚƤ ÿǆ

:ǑƙǓƓƕ óƤǄƙƙā 

1-  ïāƮ ÿǆ ÿǒíǌƬǆ ýǒǆơƙMODIS- MOD13Q1  Ɠǆǋh20v5 āh21v5  Ɨǒǈǆð ƗǄƪǄƪǃ Ɨǒïāƪǃå ǑưåïǕå Ǒõƺƙ Ǒƙǃå
 þƓƵ ÿǆ èíƙǆå2000  Ǐǃã2012 ÿƓƪǒǈ ïǌƬ úƮƙǈǆ ǑƼýǒïƕá/ å ƗǄƙǂǃå êāá).(ßåïưƤǃå Ɨǒơǃ 

2-  ƴǒǆƞƙå üǒǒåðāǆǃå) ÿǒíǌƬǆǃMosaic(  õƓǀƪǗå þƓöǈ ûƼā íǋƓƬǆǃå ƴǒǆƞǃ ÷ƓƞïǗåāUTM ǑƼåïƺƞǃå èƓǒƛåíơǙå þƓöǈā 
 ǑǆǃƓƶǃåWGS84  

3- ǀƼā ïāƮǃå ÿǆ Ɨǒïāƪǃå Ɨǒƕïƶǃå Ɨǒïāǌǆƞǃå ƗơƓƪǆ ÷Ɠõƙƿå ĄƓ Ǆǃ ÿǆ çíǆƙƶǆǃå ƗǒïåíǗå íāíơ ýƕƿ þǒǀǃå ýǒāơƙā .ƗǒǄơǆǃå çïåíǗå çïåðā
 ƗǒƙƓƕǈǃå ƗǈǒïǀǄǃ ƗǄƛǆǆ Ɨǆǒƿ Ǐǃã çïāƮǃå ǑƼ ýƪǂǒƕ ýǂǃ ƗǒǆƿïǃåNDVI /ýƪǂǒƕǃå Ɨǆǒƿ) ýǒāơƙǃå ýǆƓƶǆ ûƼā10000(. 

4-  èƓƵƓõƿ ƗƪǆƤ Ǐǃå ƗƵåïðǃå çïåðā ǑƼ çíǆƙƶǆǃå ƗõïƓƤǃå ûƼā ǑƵåïðǃå ïåïǀƙƪǙå ûõƓǈǆ ÷Ɠõƙƿå ƗǒƑƓưƽǃå çïāƮǃå úǒǈƮƙā
ƪǆƤǃå ǑƵåïðǃå ïåïǀƙƪǙå ûõƓǈǆ ÿǆ ÷Ɠõƿ ýǂǃ ƗǒƙƓƕǈǃå ƗǈǒïǀǄǃ ƗǄƛǆǆǃåƗ  Ǐǃã13  ĄƓƽƮ ) ýāíƞǃå ǑƼ Ɠǆǂ Ɠǌƙǆǒƿ æƪơ1 ûƼāā (

 ĊǆƮ ýǒíāǆ ƗǒƑƓưƽǃå ïāƮǃå ƗƞǃƓƶǆ ƝǆƓǈïƕƕ þERDAS imagine ) ýǂƬǃå1(. 
 

úƮǃå þƿï Ɠǒǈíǃå Ɨǆǒǀǃå ƓǒǄƶǃå Ɨǆǒǀǃå 
1 -0.3 -0.2 
2 -0.2 -0.1 
3 -0.1 0 
4 0 0.1 
5 0.1 0.2 
6 0.2 0.3 
7 0.3 0.4 
8 0.4 0.5 
9 0.5 0.6 
10 0.6 0.7 
11 0.7 0.8 
12 0.8 0.9 
13 0.9 1  ЭЫЇЮϜ1.  ϣуϦϝϡзЮϜ ϣзтϽЧЯЮ ϣЯϫггЮϜ ϣуϚϝЏУЮϜ ϼнЋЮϜ СузЋϦ Этϸнв

 пЮϖ13 СЊ 

ЬмϹϯЮϜ 1. буЦ РнУЊ NDVI 

http://www.earthexplorer.com/
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 üǀƪǁä2. .îôƾǁä Ǐƺ ǏƳäîïǁä îäîƾƗƨǗä úôƑǆǄ ǍǂƳ ǏǂƾƟǁä úƾƟƗǁä ôƑƾǆ ƲǐïĀƗ ƕǀƓƪ 

5-  úƾƟƗǁä:ǏǂƾƟǁä èƵðā  õƓǀǈǃå ÿǆ ƗǂƕƬ ƓǋííƵ èƓƶƕïǆ ñāâï ǏǄƵ1932  ƓǌƶǄư ýāõā10  þ ïõǀǃå ƗơƓƪǆ ýǆƓǂ ǏǄƵ
 ýǂƬǃå) ǑǄǀơǃå ûǒƿíƙǄǃ2(.  èƽĊǈƮíǃå ƗǒǃƓƵ ƗǒƑƓưƼ ïāƮ ýǚƤ ÿǆ ĄƓǒƕƙǂǆ ǑǄǀơǃå ûǒƿíƙǃå õƓǀǈ ïõǀǃå ýǆƓǂǃ ƗǒǈƓǂǆǃå Ɨƿ

ïāƮ ïíƮǆǃå)earth Google (éǒơ  ĊǈƮèƓƕƓƹ :ǑǃƓƙǃå ýǂƬǃå ǏǄƵ õƓǀǈǃå èƽÜ ÿǒƙƓƪƕÜ Ɨǒāïǆ ýǒƮƓơǆÜ ƗǒǄƶƕ ýǒƮƓơǆ Ü
ƗǒƕƬƵ Ǒưåïá Üßåíïƞ ǑưåïáÜ ßåíïƞ ƗǒíƓƕÜ êåïơ ƗǒíƓƕÜ ǑǈƓƕǆÜ ƗǒƑƓǆ èƓơõƪǆ Ü èƓǈƓǒƕ çíƵƓƿ üǃîǃ ƐƬǈáā .ĂïƤá èƓǆåíƤƙƪåā

)Geodatabase ûõƓǈǆ ÿǆ Ɨǀõǈǆ ýǂ ǑƼ õƓǀǈǃå ǉîǌǃ ǑǄǀơǃå úƮāǃå ÿǒðƤƙǃ (Ǚå úƮ ƓǌǒƼ ƴưā ýāǀơ æǈƓƞ Ǐǃã ïåïǀƙƪ
Ɨǈǒïƿ NDVI ÿƓƪǒǈ ïǌƬ ÿǆ Ɨõǀǈǃå ǉîǌǃ ýƕƓǀǆǃåýǒïƕá/  þƓöǈ ǏǄƵ õƓǀǈǃå ǉîǋ èƓǒƛåíơã æǈƓƞ ǏǃãõƓǀƪǗå UTM. 
 þƙ ûǀơƙǃå ÿǆ1891  ýƮá ÿǆ Ɨõǀǈ1936  èƺǄƕā Ɨǒǈǀƙ æƓƕƪǕ Ɠǌǀǒƿíƙ ïîƶƙ Ǒƙǃå õƓǀǈǃå íƓƶƕƙƪå íƶƕ Ɨõǀǈ45  èƵðāƙ íƿā

) ýāíƞǃå ǑƼ íïåā āǋ Ɠǆǂ ïåïǀƙƪǙå ûõƓǈǆ ÿǆ Ɨǀõǈǆ ýǂ ǑƼ úāƽƮǃå ǏǄƵ õƓǀǈǃå2 ƝƑƓƙǈ èïǌöá íƿā Ü( ûǀơƙǃå ÿá ǑǄǀơǃå
ƽƮǃåúā 4 ā5 Ǒƙǃå  ïƕƵè ßåíïƞ ƗǒíƓƕ ÿƵ ƗǒǃƓƵ Ɨƕƪǈƕ ǈƓǂ þāíƶǆ āá Ąåíƞ úǒƶư ǑƙƓƕǈ ßƓõƺƕè íƑƓƪç  Ɨǀõǈǆ ǑƼ Ơưåā ýǂƬƕ

ƽƮǃå ÿáā ÜƗƪǆƓƤǃå ïåïǀƙƪǙåúā 7 ā8  ïƕƵ ăîǃåè ǋïƓƬƙǈå öơāǃ ƗǒǄƶƕǃå ýǒƮƓơǆǃå ÿƵ çíǒƞ ƗƕƪǈƕƓ  ïåïǀƙƪǙå ûõƓǈǆ ƴǒǆƞ ǑƼ
 úāƽƮǃå ÿá ÿǒơ ǑƼ ÜƗǒǈƓƛǃå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ ƗöāơǄǆ çíƓǒð ƴǆ9 ā10 ā11 èïƕƵ Ǒƙǃå  ƗǒǄƶƕǃåā Ɨǒāïǆǃå ýǒƮƓơǆǃå ÿƵ

ǈƓǂ Ɨǒāïǆǃå ýǒƮƓơǆǄǃ þǒǀǃå ñƽǈ îƤƋƙ çíǒƞǃå ïƓõǆǕå èåî ûõƓǈǆǃå ǑƼ ƗǒǄƶƕǃå ýǒƮƓơǆǃå ÿāǂè íƑƓƪç  ïåïǀƙƪǙå ûõƓǈǆ ǑƼ
 ÿǒƽƮǃå ÿǆư ÿǒƙƓƪƕǃå ýƤåíƙ ƴǆ ƗƪǆƓƤǃåā ƗǒǈƓƛǃåā ǏǃāǕå10 ā11  ÿǒƽƮǃå ǑƼ ƗǒǃƓƵ Ɨƕƪǈƕ èïǌö Ǒƙǃå ƗƕƓƺǃå èǈƓǂā12 

ā13 .ǏǃāǕå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ Ơưåā ýǂƬƕ çíƑƓƪ 

6- îäîƾƗƨǗä úôƑǆǄ Ǐƺ ƕǐƗƑƓǆǁä ƕǆǐîƾǂǁ ƕǐƏƑǊǆǁä ôƏäîƢǁä éƑƗǆâ:  

  Ɨǒƞǆïƕ þåíƤƙƪå þƙArc GIS  Ɨǈǒïǀǃ ƗǒƑƓǌǈǃå õƑåïƤǃå êƓƙǈǗNDVI  ýǚƤ ïāƮǃå ƴǒǆƞǃ úƮ ýǂǃ ƗǄƛǆǆǃå èƓơƓƪǆǃå æƓƪơā
 ÿǆ Ɨǒǈǆðǃå ƗǄƪǄƪǃå2001  Ǐǃã2012 ÿƓƪǒǈ ïǌƬǃýǒïƕá/ þǒƿ èƓõƪāƙǆ æƓƪơā ïåïǀƙƪå Ɨǀõǈǆ ýǂǃNDVI   ïāƮ ƴǒǆƞǃ

 āƽƮǃå èîƤá íƿā .ïåïǀƙƪå Ɨǀõǈǆ ýǂǃ ƗǄƪǄƪǃåú ǏǄƵǕå Ɨǆǒǀǃå ÿǆ Ɠǌƙåïǒƺƙ ýƛǆǒ ïưƤǕå èƓƞïíǃ ĄƓǒǈāǃ ĄƓƞïíƙ õƑåïƤǃå ǏǄƵ 
Ɨǈǒïǀǃ NDVI  Ǐƙơ Ąåïåíơǈå ƗǆƓƙƿ ïƛǂǕå ïưƤǕå ûƼåāǒāǃåƗǆǒǀ ýƿǕå ǄǃƗǈǒïǀ ùNDVI ƠƙƼǕå ƗǒǈāǄǃå Ɨƞïíǃå ûƼåāǒā. 
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 üĀìƜǁä2. îäîƾƗƨǗä úôƑǆǄĀ ùǐǆƬƗǁä ùĀƻƬ úƺĀ ǏǂƾƟǁä úƾƟƗǁä ôƑƾǆ öïĀƗ 

СЋЮϜ 
 ϼϜϽЧϧЂъϜ ϣЧГзв

пЮмъϜ 

 ϼϜϽЧϧЂъϜ ϣЧГзв

ϣужϝϫЮϜ 

 ϣЧГзв

ϣϫЮϝϫЮϜ ϼϜϽЧϧЂъϜ 

 ϼϜϽЧϧЂъϜ ϣЧГзв

ϣЛϠϜϽЮϜ 

 ϼϜϽЧϧЂъϜ ϣЧГзв

ϣЃвϝϷЮϜ 

 ϣϲϝЃв ЭвϝЪ

ϽГЧЮϜ 

ϤϝϠϝО 39 5 1 0 0 47 

еуϦϝЃϠ 73 27 12 9 7 128 

ϣтмϽв ЭуЊϝϳв 58 48 18 25 61 210 

ϣуЯЛϠ ЭуЊϝϳв 76 100 49 50 57 332 

ϒЎϜϼс ϣуϡЇК 5 9 9 21 157 201 

ϒЎϜϼс ̭ϜϸϽϮ 2 13 12 25 59 111 

̭ϜϸϽϮ ϣтϸϝϠ 0 5 11 43 646 706 

ϬϜϽϲ ϣтϸϝϠ 0 1 3 6 27 38 

сжϝϡв 8 3 0 2 3 16 

ϣуϚϝв ϤϝϳГЃв 1 3 1 3 19 27 

оϽ϶ϒ 10 3 3 9 50 75 

СзЋв ϽуО 9 3 1 4 28 45 

ИнгϯгЮϜ 281 220 120 197 1114 1932 

ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä: 
1- ǐîĀƨ Ǐƺ îäîƾƗƨǗä úôƑǆǄǁ ƕǐƟǁä ƕǂƗǀǁä çäîǐƸƗƕ: 

) Ɨǒơǃå ƗǄƙǂǃå èåïǒƺƙ Ɨƪåïí èǆƙƗǈǒïƿ NDVI ÿǒƕ çíƙǆǆ Ɨǒǈǆð ƗǄƪǄƪ ïƕƵ ǑƵåïðǃå ïåïǀƙƪǙå ûõƓǈǆ ǑƼ ǑƙƓƕǈǃå ßƓõƺǄǃ (Ǖå þåāƵ
2001-2012  ýǂƬǃå)3 (ïåïǀƙƪǙå ûõƓǈǆ) ûõƓǈǆǃå ǉîǋ èǈƓǂ åîã Ɠǆ Ɨƪåïíā Ɠǌǈǒƕ ƓǆǒƼ Ɨǒơǃå ƗǄƙǂǄǃ ƗǄƞƪǆǃå þǒǀǃå ƗǈïƓǀǆā Ü(

å éǒơ ÿǆ Ɨǒïāƪǃå Ɨǒƕïƶǃå Ɨǒïāǌǆƞǃå ǑưåïǕ Ǒǀõǈǆ þǒƪǀƙ ÿƵ çïƕƶǆ þǒƿ ǑƼ èåïǒƺƙǃNDVI  èƓǒǆǂƕ ïǒƕǂ ýǂƬƕ Ɨõƕƙïǆǃå
.ýǒíƶƙ ăá ǊǒǄƵ ýƤíǒ þǃā Ɨǒïāƪǃå Ǒưåïǖǃ ĄƓǆǒíƿ ĄƓǒƑǒƕ ĄƓǆǒƪǀƙ þǒƪǀƙǃå ǉîǋ íƶǒ éǒơ .ăïõǆǃå ýāõǌǃå 

) Ɨǒơǃå ƗǄƙǂǃå èåïǒƺƙ Ɨƪåïí ÿǆNDVI þǒǀǃ þƓƶǃå õƪāƙǆǃå ýǚƤ ÿǆ öơāǃ ÜþƓƵ ýǂƬƕ ïåïǀƙƪǙå ûõƓǈǆǃ (Ɨǈǒïƿ NDVI  ƗǄƪǄƪǄǃ
ǆðǃåƓ Ɨǒǈ2001-2012 ûõƓǈǆǃå ǉîǌǃ ÿƓƪǒǈ ïǌƬ ǑƼýǒïƕá/ Ǆƙ þǒǀǃå ǉîǋ ǏǄƵá èǄƞƪ ǏǃāǕå ïåïǀƙƪǙå Ɨǀõǈǆ ÿáƙþƛ ƗǒǈƓƛǃå Ɠǌ 
åƗƪǆƓƤǃå ĄåïǒƤáā ƗƶƕåïǃƓƼ ƗƛǃƓƛǃ. 

 



ƕǐƳäîïǁä èĀƟƓǂǁ ƕǐîĀƨǁä ƕǂƜǄǁä .ìǂƜǄǁä)3 (ı ììƴǁä)2( - 2016 

SJAR    Syrian Journal of Agricultural Research. Volume  3, Number 2 , Dec 2016 

194 

 

 üǀƪǁä3.  ƕǐƗƑƓǆǁä ƕǆǐîƾǁä çäîǐƸƗNDVI  þǄ ýäĀƳǔǁ îäîƾƗƨǗä úôƑǆǄ ƲǐǄƜǁ2001-2012 þƑƨǐǆ îǊƪǁüǐîƓà/ 
 

) üĀìƜǁä3 ýǐƽ çƑôƨĀƗǄ (ƕǆǐîƾǁä NDVI  ƕǐǆǄïǁä ƕǂƨǂƨǁä üǘƢ ƕǐîĀƨǁä îäîƾƗƨǗä úôƑǆǄǁ îƑôǄǓä ƕǐǄǀĀ2001-2012  îǊƪǁ
þƑƨǐǆüǐîƓà/ 

  

  ýǐƽ ôƨĀƗǄNDVI îäîƾƗƨǗä úôƑǆǄǁ îäîƾƗƨǗä úôƑǆǄǁ îƑôǄǓä ƕǐǄǀ ôƨĀƗǄ 
ƕǆƨǁä ǍǁĀǗä ƕǐǆƑƙǁä ƕƙǁƑƙǁä ƕƴƓäîǁä ƕƨǄƑƢǁä ǍǁĀǗä ƕǐǆƑƙǁä ƕƙǁƑƙǁä ƕƴƓäîǁä ƕƨǄƑƢǁä 
2001 0.53 0.417 0.279 0.249 0.154 519.6 205.7 184.4 169.2 162.6 
2002 0.547 0.411 0.267 0.201 0.131 788.3 257.2 194.9 125.2 128.7 
2003 0.546 0.49 0.37 0.284 0.182 1039.0 375.0 332.8 266.9 165.5 
2004 0.48 0.383 0.266 0.248 0.156 782.3 269.4 219.1 161.1 218.7 
2005 0.513 0.397 0.262 0.208 0.133 676.1 216.4 196.9 169.3 132.3 
2006 0.533 0.403 0.26 0.21 0.127 672.3 253.8 186.6 162.5 144.6 
2007 0.539 0.401 0.256 0.196 0.129 590.3 255.2 167.6 155.2 128.9 
2008 0.412 0.259 0.172 0.131 0.109 499.5 131.8 115.9 73.7 48.1 
2009 0.532 0.372 0.228 0.155 0.116 664.8 203.7 186.1 137.2 86.9 
2010 0.497 0.338 0.226 0.176 0.123 615.7 245.9 208.3 149.5 128.5 
2011 0.494 0.328 0.228 0.158 0.114 667.2 223.8 239.3 170.2 96.1 
2012 0.506 0.381 0.257 0.183 0.121 867.5 253.3 206.9 169.9 95.5 
ôƨĀƗǄǁä 0.511 0.382 0.256 0.199 0.133 698.6 240.9 203.2 159.2 128.0 
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 буЦ БЂнϧвNDVI   пЮмъϜ ϼϜϽЧϧЂъϜ ϣЧГзгЮ  буЦ БЂнϧвNDVI ϣужϝϫЮϜ ϼϜϽЧϧЂъϜ ϣЧГзгЮ 

 буЦ БЂнϧвNDVI ϣϫЮϝϫЮϜ ϼϜϽЧϧЂъϜ ϣЧГзгЮ  буЦ БЂнϧвNDVI ϣЛϠϜϽЮϜ ϼϜϽЧϧЂъϜ ϣЧГзгЮ 

 буЦ БЂнϧвNDVI ϣЃвϝϷЮϜ ϼϜϽЧϧЂъϜ ϣЧГзгЮ 
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 Ǒǃåāƙǃå ǏǄƵ Ɠǌǆǒƿ èǈƓǂā0.51 ā0.38 ā0.26 ā0.20 ā0.13  ýāíƞǃå)3 þǒƿ üāǄƪ ƗǈïƓǀǆ ýǚƤ ÿǆ öơāǃ Ɠǆǂ .(NDVI  ÿá
 Ɨǒǈǆðǃå ƗƪǄƪǃå ýǚƤ Ɨǒāǈƪǃå Ɠǌǆǒƿ õƪāƙǆ2001-2012  ƓǌƙǄƙ þƛ ûõƓǈǆǃå Ɨǒǀƕ ƴǆ ƗǈïƓǀǆ ǏǄƵǕå èǈƓǂ ǏǃāǕå ïåïǀƙƪǙå Ɨǀõǈǆǃ

 þǒƿNDVI  ĄåïǒƤáā ƗƶƕïǃƓƼ ƗƛǃƓƛǃƓƼ ƗǒǈƓƛǃå ïåïǀƙƪǙå Ɨǀõǈǆǃ  ÿǆ èåāǈƪǃå ƴǒǆƞǃ ƗƪǆƓƤǃå2001  Ǐǃã2012  ýǂƬǃå) ßƓǈƛƙƪå ÿāíƕ
3 Ɨǈǒïƿ ÿá Ǐǃã ƗƼƓưã Ü(NDVI  þƓƵ ïåïǀƙƪǙå ûõƓǈǆ ƴǒǆƞǃ þǒǀǃå ǏǄƵá èǄƞƪ2003  þƓƵ èǄƞƪ þǒǀǃå Ǐǈíáā2008  åîǋā

 ǑƼ ôƓƽƤǈǙå þǒƿNDVI ýāõǌǃå Ɨǒǆǂ ǑƼ üāǄƪǃå ñƽǈ ǊǄƕƓƿ ƗƪǆƓƤǃå Ǐǃã ǏǃāǕå ïåïǀƙƪǙå Ɨǀõǈǆ ÿǆ  ǉîǌǃ ăāǈƪǃå ăïõǆǃå
 Ɨǒǈǆðǃå ƗǄƪǄƪǄǃ ăïõǆǃå ýāõǌǃå õƪāƙǆ ÿƓǂƼ ûõƓǈǆǃå2001-2012 ǑǃƓƙǃå āơǈǃå ǏǄƵ :698.55 ā240.93 ā203.23 

ā159.17 ā128.03  þƓƵ ƗƪǄƪǃå ǉîǋ ýǚƤ ăïõǆ ýāõǋ ǏǄƵá ýƞƪ Ɠǆǂ ƗƪǆƓƤǃå Ǐǃã ǏǃāǕå ÿǆ ïåïǀƙƪǙå ûõƓǈǆǃ Ɨǈƪ/þǆ
2003  þƓƵ ǉƓǈíáā2008 ûƼåāƙ ýǂƬƕ  ƓǋƓǈíáā ƗǄƞƪǆǃå þǒǀǃå ǏǄƵá ƴǆƗǈǒïǀǄǃ NDVI  ýāíƞǃå) ƗǄƪǄƪǃå ǉîǋ ýǚƤ4(.  Ɨƪåïí íǈƵā

 ā Ɨƪāïíǆǃå Ɨǒǈǆðǃå ƗǄƪǄƪǄǃ ăïõǆǃå ýāõǌǃå Ɨǒǆǂǃ þƓƶǃå õƪāƙǆǃå ÿǒƕ Ɨƿǚƶǃå þǒǀǃ þƓƶǃå õƪāƙǆǃåǃåƗǈǒïǀ ùNDVI  ÿǆ ÿƓƪǒǈ ïǌƬǃ
 āǆ õƓƕƙïå ƗƿǚƵ èíƞā Ɠǆǌǈǒƕ õƓƕƙïǙå ƗƿǚƵ Ɨƪåïí ýǚƤ Ăāƙƪǆ íǈƵ Ɨǒāǈƶǆ èåî Ɨǒāƿ ƗƕƞƗǃǙí 0.05  ýǆƓƶǆ Ɨǆǒƿ èǈƓǂƼ

 ăāƓƪƙ õƓƕƙïǙå0.89. 
 þǒǀǃ õƪāƙǆǃåā çíơ ǏǄƵ ïåïǀƙƪå Ɨǀõǈǆ ýǂ ǑƼ ƗǄƪǄƪǄǃ ăïõǆǃå ýāõǌǃå Ɨǒǆǂ õƪāƙǆ ÿǒƕ Ɨƿǚƶǃå ƗƪåïíƕāƗǈǒïƿ NDVI  ïǌƬǃ

ÿƓƪǒǈýǒïƕá/ ûõƓǈǆǃå ǉîǋ ǑƼÜ  Ċǒƕƙ Ɨǒāƿ Ɨǒāǈƶǆ õƓƕƙïå èƓƿǚƵ íāƞā ÿ ƗƪǆƓƤǃåā Ɨƶƕåïǃåā ƗƛǃƓƛǃåā ƗǒǈƓƛǃå ïåïǀƙƪǙå ûõƓǈǆ ÿǒƕ
 Ċƞƪǆǃå ăïõǆǃå ýāõǌǃå èƓǒǆǂāǈƓǂƼ ƓǌǒƼ ƗǄè  þǒƿ õƓƕƙïǙå ýǆƓƶǆ0.81 ā0.82 ā0.76  ā0.80 Ǒǃåāƙǃå ǏǄƵÜ  íǈƵ Ăāƙƪǆ

ƗǃǙí 0.01Ü Ǖå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ Ɨǒāƿ õƓƕƙïå ƗƿǚƵ ïǌöƙ þǃ ÿǒơ ǑƼ Ǐǃā Ɨǆǒƿ ÿƓǂ ǑƙǃåǙå ýǆƓƶǆõƓƕƙï Ɠǌǃ 0.40Ü  íƿā
  ÿǆ áíƕƙ éǒơ Ɨǀõǈǆǃå ǉîǋ íåíƙǆå ǏǄƵ Ɨǒïõǆǃå èǙāõǌǃå èƓǒǆǂ ǑƼ ïǒƕǂǃå èāƓƽƙǃå Ǐǃå üǃî Ăðƶǒ350  ôƶƕ ǑƼ Ɨǈƪ/þǆ

 ûõƓǈǆǃå ā íǈƵ Ǒǌƙǈƙ1000 .ĂïƤá ûõƓǈǆ ǑƼ Ɨǈƪ/þǆ 
2- :ƕǐîĀƨ Ǐƺ îäîƾƗƨǗä úôƑǆǄǁ ǏƗƑƓǆǁä ÞƑôƸǁä ƕƟƑƨǄ çäîǐƸƗ 

 ÿǆ ýƓǂƬǕå ýƛǆƙ4  Ǐǃã8  þƓƵ ÿǆ Ɨǒïāƪǃå Ɨǒƕïƶǃå ƗǒïāǌǆƞǄǃ ïåïǀƙƪǙå ûõƓǈǆǃ Ɨǒǈǆðǃå ƗǄƪǄƪǃå õƑåïƤ2001  þƓƵ Ǐƙơ2012 
ÿƓƪǒǈ ïǌƬǃýǒïƕá/  Ǐǃã ƓǌƽǒǈƮƙ þƙ Ǒƙǃåā13 .úƮǃå åîǌǃ ƗǄƛǆǆ Ɨǒơ ƗǄƙǂ ÿǆ ôïǕå ǏǄƵ ƓǌǄƕƓǀǒ ƓǆƵ Ɠǌǈǆ ýǂ ïƕƶǒ úƮ 

Ǆƪǃå ǉîǋ ÿǆư ƗơƓƪǆ ǏǄƵá ÿá öơāǃ ǏǃāǕå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƽƼ úāƽƮǄǃ ÿƓǂ þǒǀǃå ǉîǌǃ Ɨǒǈǆðǃå ƗǄƪ7 ā8 ā9 ā10  ƗǀƼåāǆǃå
 þǒǀǃNDVI  ÿǆ0.3  Ǐǃã0.7  ýǂƬǃå) ÿǒƙƓƪƕǃå ÿǆ Ɨǈǒƶǆ Ɨƕƪǈā Ɨǒāïǆǃåā ƗǒǄƶƕǃå ýǒƮƓơǆǄǃ ǑƙƓƕǈǃå ßƓõƺǄǃ ƗǄƛǆǆǃåā4 Ǒƙǃåā (

 þƓƵ ǑƼ üǃî Ơưƙǒā úƓƽƞǃåā ăïõǆǃå ýāõǌǃå Ɨǒǆǂƕ ïǒƕǂ ýǂƬƕ ïƛƋƙƙ2003  éǒơ ÜĄåïƓõǆá ïƛǂǕå ǉîǋ ƗơƓƪǆ ǊǒƼ íåíðƙ
 Ɨǆǒǀǃ ýƿǕå úāƽƮǃå æƓƪơ ǏǄƵ úāƽƮǃåNDVI  ýǂƬǃå) íǒƞǃå ăïõǆǃå ýāõǌǃå ïǒƛƋƙƕ ƗǒǄƶƕǃå èƓƵåïðǃå ƗơƓƪǆ çíƓǒð Ɨƞǒƙǈ4 Ü(

 þƓƵ ÿá ÿǒơ ǑƼ2008  þǒƿ èåî úāƽƮǃå ǑƼ èƓơƓƪǆǃå ǉîǋ ýƤíƙǃ úāƽƮǃå ǉîǋ ƗơƓƪǆ ǊǒƼ èƶƞåïƙ ĄåïƓõǆá ýƿǕåNDVI  ýƿǕå
å ƴƞåïƙǃ Ɨƞǒƙǈ ýǂƬǃå) ßåíïƞ Ǒưåïá ýǂƬ ǏǄƵ Ɠǋïāǌöā ƗǒǄƶƕǃå èƓƵåïðǃå èƓơƓƪǆ ïƓƪơǈåā ïƓõǆǕ5.( 
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 üǀƪǁä4. ƕǐƟǁä ƕǂƗǀǁä þƳ æîƓƴǄǁä ùĀƻƬǁä ƕƟƑƨǄ çäîǐƸƗ  ƕǆǐîƾǁä úƺĀ)NDVIþƑƨǐǆ îǊƪǁ (üǐîƓà/  ƕǂƨǂƨǂǁ ǍǁĀǓä îäîƾƗƨǗä ƕƾôǆǄǁ
 ƕǐǆǄïǁä2001-2012 

 þǒǀǃ Ɨǒǈǆðǃå ƗǄƪǄƪǃå ǉîǋ ÿǆư çíƑƓƪǃå úāƽƮǃå ÿá öơāǄƼ ƗǒǈƓƛǃå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ ƓǆáNDVI  úāƽƮǄǃ ÿƓǂ6 ā7 ā8 
 þǒǀǃ ƗǀƼåāǆǃåNDVI  ÿǆ0.2 Ǐǃã .0.5  ýǂƬǃå) ƗǒǄƶƕǃå ýǒƮƓơǆǃåā ǑƕƬƶǃå ǑƙƓƕǈǃå ßƓõƺǄǃ ƗǄƛǆǆǃåā6 ïǒƕǂ ýǂƬƕ ïƛƋƙƙ Ǒƙǃåā (

ưƙǒā úƓƽƞǃåā ăïõǆǃå ýāõǌǃå Ɨǒǆǂƕ þƓƵ ǑƼ üǃî Ơ2003  æƓƪơ ǏǄƵ úāƽƮǃå ǉîǋ ƗơƓƪǆ ǊǒƼ íåíðƙ éǒơ ÜĄåïƓõǆá ïƛǂǕå
 Ɨǆǒǀǃ ýƿǕå úāƽƮǃåNDVI  Ǒưåïá èƓơƓƪǆ ÿǆư ƓǌǃāƤíā íǒƞǃå ăïõǆǃå ýāõǌǃå ïǒƛƋƙƕ ƗǒǄƶƕǃå èƓƵåïðǃå ƗơƓƪǆ çíƓǒð Ɨƞǒƙǈ

 ýǂƬǃå) Ɨǒāïǆǃå ýǒƮƓơǆǃå7 þƓƵ ÿá ÿǒơ ǑƼ Ü(2008 ǊǒƼ èƶƞåïƙ ĄåïƓõǆá ýƿǕå  ǑƼ èƓơƓƪǆǃå ǉîǋ ýƤíƙǃ úāƽƮǃå ǉîǋ ƗơƓƪǆ
 ùǃå þǒƿ èåî úāƽƮǃåNDVI  ßåíïƞ Ǒưåïá ýǂƬ ǏǄƵ Ɠǋïāǌöā ƗǒǄƶƕǃå èƓƵåïðǃå èƓơƓƪǆ ïƓƪơǈåā ïƓõǆǕå ƴƞåïƙǃ Ɨƞǒƙǈ ýƿǕå

 ýǂƬǃå)7.( 
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 üǀƪǁä5.  ƕǐƗƑƓǆǁä ƕǆǐîƾǁä çäîǐƸƗNDVI  ǍǁĀǓä îäîƾƗƨǗä ƕƾôǆǄǁ ƕǐǆǄïǁä ƕǂƨǂƨǂǁ2001-2012 þƑƨǐǆ îǊƪǁüǐîƓà/. 
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 üǀƪǁä6. ƕǐƟǁä ƕǂƗǀǁä þƳ æîƓƴǄǁä ùĀƻƬǁä ƕƟƑƨǄ çäîǐƸƗ ƕǆǐîƾǁä úƺĀ )NDVIþƑƨǐǆ îǊƪǁ (üǐîƓà/  ƕǂƨǂƨǂǁ ƕǐǆƑƙǁä îäîƾƗƨǗä ƕƾôǆǄǁ
 ƕǐǆǄïǁä2001-2012 

ƪǃå ÿá öơāǃ ƗƛǃƓƛǃå ïåïǀƙƪǙå Ɨǀõǈǆ ǑƼ Ɠǆáǒ þǒǀǃ Ɨǒǈǆðǃå ƗǄƪǄƪǃå ǉîǋ ÿǆư çíƓNDVI  úāƽƮǄǃ ÿƓǂ5 ā6 ā7  þǒǀǃ ƗǀƼåāǆǃå
NDVI  ÿǆ0.1 Ǐǃã .0.4 ƗǄƛǆǆǃåā ßƓõƺǄǃ èƓƙƓƕǈǄǃ ƗǒƕƬƶǃå Ɨõǒƪƕ )ƗƽǒƽƤ ( Ɨǒõƺƙǃå ýǂƬǃå) ƗǒǄƶƕǃå ýǒƮƓơǆǃåā8 Ü(õƕƙïƙ ǉîǋ 
úāƽƮǃå )ßƓõƺǃå ǑƙƓƕǈǃå (íǆƙƶƙā ýǂƬƕ ïƕǂá ǏǄƵ Ɨǒǆǂ ýāõǌǃå ăïõǆǃå  þƓƵ ǑƽƼ2003  èƮǀǈ ïƓõǆǖǃ ĄǙāõǋ èåāǈƪǃå ïƛǂá

 ǏǄƵǕå úāƽƮǄǃ èǄǀƙǈåā úāƽƮǃå ǉîǌǃ ƗǄƛǆǆǃå èƓơƓƪǆǃåƓǆǆ ïƪƽǒ ôƓƽƤǈǙå ïǒƕǂǃå ǑƼ ƗơƓƪǆ úƮǃå 4 ýƛǆǆǃå ßƓõƺǄǃ ǑƙƓƕǈǃå 
 ǏǄƵǕå úƮǄǃ ýǀƙǈƙǃ (ƗǒíƓƕǃå) þāíƶǆǃå ǊƕƬ5  úƮǃå ƗơƓƪǆ íåíðƙā6 ā7  ĄƓǆāǆƵ  ýƿǕå úāƽƮǃå æƓƪơ ǏǃãƗǆǒƿ ƗǈǒïǀǄǃ NDVI 

 þƓƵ ÿá ÿǒơ ǑƼ .íǒƞǃå ăïõǆǃå ýāõǌǃå ïǒƛƋƙƕ ƗǒǄƶƕǃå èƓƵåïðǃå ƗơƓƪǆ çíƓǒðǃ Ɨƞǒƙǈ2008  ǑƼ çïǒƕǂ çíƓǒð íǌƬ ĄåïƓõǆá ýƿǕå
 ÿǒƽƮǃå ƗơƓƪǆ4 ā5 ƪǆ ôƓƽƤǈåā ƗǒíƓƕǃå ǑƼ ƗǒƕƬƶǃå ƗǒāƵïǃå èƓƙƓƕǈǃå ïāǌö þíƵā úƓƽƞǃå Ɨƞǒƙǈ èƓơƓ ýǂƬǃå) ƗǒǄƶƕǃå èƓƵåïðǃå

8.( 
ǆǒÿǂ ýāǀǃå ÿƋƕ üāǄƪ Ɨǀõǈǆ ïåïǀƙƪǙå Ɨƶƕåïǃå ÿƓǂ ƓǌƕƓƬǆ üāǄƪǃ Ɨǀõǈǆ ïåïǀƙƪǙå  ƗƛǃƓƛǃå Ɨǀõǈǆǃå ǑƼ úāƽƮǃå çíƓǒƪ éǒơ ÿǆ

 Ɨǒǈǆðǃå ƗǄƪǄƪǃå ýǚƤ ƓǌǂāǄƪ èåïǒƪƽƙā2001-2012  ýǂƬǃå)9.( 
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 üǀƪǁä7.  ƕǐƗƑƓǆǁä ƕǆǐîƾǁä çäîǐƸƗNDVI  ƕǐǆƑƙǁä îäîƾƗƨǗä ƕƾôǆǄǁ ƕǐǆǄïǁä ƕǂƨǂƨǂǁ2001-2012 þƑƨǐǆ îǊƪǁüǐîƓà/. 
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 üǀƪǁä8. ƕǐƟǁä ƕǂƗǀǁä þƳ æîƓƴǄǁä ùĀƻƬǁä ƕƟƑƨǄ çäîǐƸƗ ƕǆǐîƾǁä úƺĀ )NDVIþƑƨǐǆ îǊƪǁ (üǐîƓà/  ƕǂƨǂƨǂǁ ƕƙǁƑƙǁä îäîƾƗƨǗä ƕƾôǆǄǁ

 ƕǐǆǄïǁä2001-2012 

 
 üǀƪǁä9. ƕǐƟǁä ƕǂƗǀǁä þƳ æîƓƴǄǁä ùĀƻƬǁä ƕƟƑƨǄ çäîǐƸƗ ƕǆǐîƾǁä úƺĀ )NDVIþƑƨǐǆ îǊƪǁ (üǐîƓà/  ƕǂƨǂƨǂǁ ƕƴƓäîǁä îäîƾƗƨǗä ƕƾôǆǄǁ

 ƕǐǆǄïǁä2001-2012 

 ÿǒƽƮǃå ÿá öơāǃ Ɠǒïāƪ ƗơƓƪǆ ÿǆ ïƕǂǕå Ɨƕƪǈǃå ýƺƬƙ Ǒƙǃå ƗƪǆƓƤǃå ïåïǀƙƪǙå Ɨǀõǈǆ Ɠǆá4 ā5  ǉîǋ ÿǆư ÿǒíƑƓƪǃå Ɠǆǋ
 þǒǀǃ Ɨǒǈǆðǃå ƗǄƪǄƪǃåƗǈǒïƿ NDVI ùƕ ïíǀƙ ƗơƓƪǆ ǚƺƬāāơǈ 91.3 ƗǄƪǄƪǄǃ õƪāƙǆǂ ƗƪǆƓƤǃå ïåïǀƙƪǙå Ɨǀõǈǆ ƗơƓƪǆ ÿǆ %
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 ýǂƬǃå) þāíƶǆ Ǐǃã þāíƶǆ ǊƕƬ ǑƕƬƵ ßƓõƺƕ Ćôåïáā õǒƪƕ ǑƕƬƵ ßƓõƺƕ Ćôåïá ÿǚƛǆǒ Ɠǆǋïāíƕ Ɠǆǋā ÜƗƪāïíǆǃå Ɨǒǈǆðǃå11 (
ƪǆ Ɨƕƪǈ úǄƙƤƙāƓ ôƶƕǃå Ɠǆǌưƶƕ ǏǃȒåā ƗƪǆƓƤǃå ïåïǀƙƪǙå Ɨǀõǈǆǃ ƗǒǄǂǃå ƗơƓƪǆǃå Ǐǃã ÿǒƽƮǃå ÿǒîǋ Ɨơ ƗƕāƮƤǃå èåāǈƪ æƪơ
 þƓƵ ǑƽƼ ÜúƓƽƞǃåā2003  ïåïǀƙƪǙå Ɨǀõǈǆ ƗơƓƪǆ Ǐǃã ÿǒƽƮǃå ÿǒîǋ ƗơƓƪǆ Ɨƕƪǈ èǈƓǂ ïƓõǆǖǃ ĄǙāõǋ èåāǈƪǃå ïƛǂá75 %

 Ɠǌǈǆ æǋî5 úƮǄǃ %4 ā70 úƮǄǃ %5  úƮǃå ƗơƓƪǆ Ɨƕƪǈ ǑƼ Ɨơưåā çíƓǒð üƓǈǋ ÿƓǂā6  üǃîā ƗǒǄƶƕǃå èƓƵåïðǄǃ ýƛǆǆǃå
ƙǆ èƓơƓƪǆǃå ǉîǋ ƗƵåïð ƗƞǒƙǈǄǂƬǃå) þƓƶǃå åîǋ ǑƼ íǒƞǃå ăïõǆǃå ýāõǌǃå Ɨǒǆǂƕ çïƛƋÿǒ 10 ā11 þƓƵ ǑƼā Ü(2008  èåāǈƪǃå ýƿá

 ƗƪǆƓƤǃå ïåïǀƙƪǙå Ɨǀõǈǆ ƗơƓƪǆ Ǐǃã ÿǒƽƮǃå ÿǒîǋ ƗơƓƪǆ Ɨƕƪǈ èǈƓǂ ïƓõǆǖǃ ĄǙāõǋ95.2 Ɠǌǈǆ æǋî %54.2  úƮǄǃ4 
ā41.4  úƮǄǃ5 á ƗǒƙƓƕǈǃå ƗǒõƹǕå ǑƿƓƕ ÿƵ çïƕƶǆǃå úāƽƮǃå ǑƿƓƕ èǄƺƬā ÿǆ ýƿ5 ÜƓǌǈǒơ úƓƽƞǃåā ïƓõǆǕå ƗǄƿ Ɨƞǒƙǈ %

 úƮǃå ƗơƓƪǆ Ɨƕƪǈ ƴƼï ǏǄƵ ƗǒǄƶƕǃå èƓƵåïðǃå ƴƞåïƙ ýǆƵā5  úƮǄǃ úƮǃå åîǋ ÿǆ çïǒƕǂ ƗơƓƪǆ ýƓǀƙǈåā4  þíƵā úƓƽƞǃå Ɨƞǒƙǈ
.ƗǒíƓƕǃå ǑƼ ƗǒƕƬƶǃåā ƗǒāƵïǃå èƓƙƓƕǈǃå Ǐƙơ ïāǌö 

 

 üǀƪǁä10. ƕǐƟǁä ƕǂƗǀǁä þƳ æîƓƴǄǁä ùĀƻƬǁä ƕƟƑƨǄ çäîǐƸƗ ƕǆǐîƾǁä úƺĀ )NDVIþƑƨǐǆ îǊƪǁ (üǐîƓà/  ƕƨǄƑƢǁä îäîƾƗƨǗä ƕƾôǆǄǁ
 ƕǐǆǄïǁä ƕǂƨǂƨǂǁ2001-2012 
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 üǀƪǁä11.  ƕǐƗƑƓǆǁä ƕǆǐîƾǁä çäîǐƸƗNDVI  ƕƨǄƑƢǁä îäîƾƗƨǗä ƕƾôǆǄǁ ƕǐǆǄïǁä ƕǂƨǂƨǂǁ2001-2012 þƑƨǐǆ îǊƪǁüǐîƓà/. 


