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0.836 0.363 40.84 10.38 a

13.303 8.273 32.5 75.03 X
320.68 20.29 4331. 520.4 EGA%

X caabpeal) da )3 @ Aualill Ey gl A o 2N cdalad) &y il A 33 H2D %0l il 02 E ¢gsbmad) Gl 0 2d <AL cpbidll 02
A1 adEill 4 gial) Lol EGAYD cdngyiall ddal) Jas gia

g shail) Cilial)

O 3 (i) jae e Balie Alase b Gy (3 Laauls Giliall slga) e igsel) ST (saa) il 8 Sl ddia s
ddelyy ol & 5ol ddea st 8 (Fredreic ef al, 2000) duall Alally moail) b €l dhea (g Tulag) JalaY)
Van-lttersum ) Lils «(Xiaojuan et al., 2008) <lill sla (pe $aball dalyall 8 Caliad) e i 500l ClamY) cililee
Al € I<8 Ll Bl oyl (et ¥ ladie gl Sl 558 05 Slha 35Sl Gl of (ef ak, 2003
el elal) ams e s

B tun (e (sl el By il (Sa pLY) saey (il s WY1 ae) danglydll cliall Gila (5) Jeaad) o
S s g3s (d) el (5<a dad (ga ST lygall oS ) G (53015 (8) il (p9Se dad IS ¢ Syl il
Aoy Sy . claal) o3 Cuygi b aSHE V) bl ysall b dpaal e Ja Lae cBinglgidl) cliall aand @lldy salaud)
ALY 2ac s ol s ALY 2ae @laal (%97 % 98 %99) ki cilaall aueal ddle h%p% aulsll il Cu)sil
& Sl il das e St sl oulal) das o ) Axipal ail) el s I e cagaad) oDUal B8y gl s
S @y @l sl daabie ety Lee lecall IS 3 Lad ddle h2% Lalal) Cuyall days ol claal) @l Cuys
Gyl dayal dlle ad agag A LT Y (2018 k) el Jeass Al ) ae G 2ay cilicall @l Cuys WS
Calaal) Cig s cnt ol madl) (e alinal 6 aladiuly Jols Cacad cpag el DA (e Lpshaill laall dalally dalal
lisadl o ) e Lea aalgll (e aal sslaud) dayy cilSy ((Ismail ef @k, 2003) el deag S @l ae Sl
3 (Souza et al., 2002) lel) Ll )zt ae Liia G 1305 E5a Salad) 51 jelis cleall sda Cuygi b AaSadl
e s 8 Aal) sabd) AT ek Cgand) oDl 818y il Jim ALY) 230 Shea Cuygi 8 AeSaiall cillyea) of S
adyall 53l sl oSas (Hannachi ef al., 2017) S5 cpn b Juidll ia oLY) 230 diia Cuys 8 4801 salad) 3
ABla 48 Cagylall cnt uldl) i) e A 5k B oS ol s el DS e el s ALY e dia B
ALY sae deal doilly (%7.62) dunidias i) ia ALY 23 dacal dpall (%11.32) dlausie S5 p38 dad cilalsy

Jla¥) i AL ha) e 3y Ll e e 35Sl a1 3 ppsiall (gl GasY) 8 Jlly il 5
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sda e alae Yl Clamy) (Koo Y 4l V) sl asiill Dlle dad LUl (0 pipll ad Caganl) Dbl 5554 dully Wl epyalial)
JL sl pall af aliaslh €3 A (2013 ) ae G 130s cJuindill 3 Sl dba jlae¥) oo 3391 G50 ddall

il s sl aaes daidl) i WL sae ks e
a4 gl cldall A1) ol ¢l clisa 5 Jgaad)

Qgall s dlial 5 s Eaill s Al s Juiel) a2l e Cplal) el g<a
39.446 36.036 50.28 c’a
10.545 55.41 2.507 od

61.11 0.542 20.43 o’E
0.978 0.987 20.99 H2b%
20.77 0.858 50.94 H2n%
0.517 0.387 0.223 a

25 150.4 1254 X
745.4 7.616 11.32 EGA%

X ebabal) A3 @ cAualdl) &y )il da o H2N% cdalal) &y ) sill A g3 H2D ¢ i) (i) 62 E ¢ gabanad) (il 62d ¢ AbaY) o) 6 2a
A adEill 4 gial) Lol EGAYD chngyiall ddal) Jas gia

:Adal) cligSa
Jgaall b A gally (Alid) b Caganl (g Aindl & Cisaall axe cdom Y (3) linal sl bl Ay il Ll
S ) s (53 (@) ol (5K Al culS 3 cilial) @l Guys B ST ) I il yeal) b Ll ) (6)
Ll Jass Al 0l ae Gilsh 1205 clicall aaaad @llig sabid) 51 Gy W (d) ool (6<e dad o ST illgall
) Ojgs Al B gl aae dhia Cuygi e Jggsall 5o S sl dadll o Y LT 53 (Ismail ef al., 2003)
Gliall il sl (e ial 83k Ay Cilaliy il il o calial Al Gu Sl Cpng el DS (e @llly s
a5all salaud) oo Y (2018 L) Hlaly ddiall sabad) A gl claall o3 a5 daSaiall clysall of ) s Les
ad) el L Ll 13ay Aadl 8 gl sae daia Cuygs (8 A8 sabad) Cjlans g 8 An G (g dba Cap B

ol el (2013 ¢ jima) JSS n (8 (Hannachi et al., 2017)
o ST Gl il das o e Lae %98 cujglats cliall aaad dlle H2% ol Jiaalls Cuysil) da s cilS
Gys) wlaal (%70 % 80 %72) Llle dad @l dalal) Cuysill days culSy claall @iy Cuyg 8 ) il das
Gy b STl ) @l el daalie ) el Les ¢ sl e (Aindl/agand) Ogs cdlindl/ gl 23e g cdoa il
4l dagll il .(Hannachi ef al., 2017)5 (2018 «aly) el duass Al 3l po i) oda iy laall el
S ) ) o 13 (%72) dalall Cuygil dajal Al dad pe (%27-17) ds V) (39 dbeal pdsiall ol ol
Gisal) 2ae daal sl adll dad S s 3 BSaall Jla¥) 8 dacall o3a Gl Adlady QLAY (K g il 5al
o3 et dal e 53l dangidl) JLa¥l s AL Jhaau¥) e u Y aild Jal (%18.78) dausie dlidl) b

sl
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Capgll dasal Alle dad pa A8l (%44.41) sl adill Al e s Al B Gagaall O35 da o 00 02 e
dn GV Oigs Aidl 3 gl 23] Blle Aad ae G O dball 03g] ATV i oLaW) aay 4 V) (%70) dalal)
& Bsise A Slaa€ dal) AL e slae¥) e Y 4l sl e Calial) gyl it duall A Gaas Jaf (e @lly
oulie e SLae¥) e oY Il sl Sl deliall Sl a8 ) Bl (it Guyg Jales 5 L3S 5,5l JaY)

(Cartelle ef al., 2006 ) Mo tu)si Jaleas Saats Lol Las¥s Lon Gl (g9 S dal) A} da Gaeens dal 0 (9331
sl cliual A1) ol cplth) i gSa 6 Jgaad)

Alad)/ gl ¢4 39 Ulad)/c gl 200 421000 ¢ Ol il g5
10.58 24,915 156.20 c%
50.23 15.94 20.18 cd
0.009 0.223 0.935 c6’E
0.989 0.992 0.987 H%b%
0.704 20.80 0.726 H?n%
0.635 0.488 0.599 a
2.97 49.02 48.45 X
4144, 218.78 427.17 EGA%

X ebabeal) A2 @ cAualdl) &y il da o H2N% cAalal) &y ) sill A j3 H2D ¢l (i) 62 E ¢ gabanad) (il 62d < AbaY) ¢l 6 2a
A adEill 4 gial) Lol EGAYD chgyiall ddal) Jas gia

P bl Judady (Al slly (rediall Jabii ¥

S et Las Gslly Selaall culill alas o Co)lis (7) Jsaall (8 daaasally Sglls (spedaall Jaliny¥) (las il gl
Sl pglaly Vlad (grelaall A1 0 of (e Mg Sl Jedl) 550 e ST cliaall ode sl 8 sl Jadl) 0
i) & Cgiall dae g s Y Gis) (e IS5 dall Al G (0.01 >P) dginall ey inga (Sedaas g Bl 353
e i My (il s ALY dae ddia pe duginall ey Gillu LUV OIS cn 3 (Wd) Jodag edlind] 8 Gagaal) (35
ol 4 5€ally All) o Bl agag M sl madll e S e anuly b (Dura, 2009) L) el Al bl
sl 2ae s Lpall Alal) (e S G Dginal) Alle g Limge Lol ABle 35a 583 3 (2018 ) leall Jeags (A i) aa
csal) el 855 laad) Johag Alindl dals Jsba (e S gn Diginas Linse A8l ells cilSy Lia V) (3 ALl 3

Ll Jhagi A ) e (3 3y cilal) g lily Luall A o Al (Selaay (S Bl 3sms ) il el Qi
Aol Cagyls caad ol i) o aiudyy PlA clall gli) el aluY) L)l <3 g3l (Villegas et al., 2007)
(2018 «al) Ll dems ) bl ae Ll SIS Tavigiall o) dibaie gyl & Lol

Al & gl aae) IS5 L ) g Aa 0 (0.01 >P) Guginddl Jley sl gradaally Sl L) IS iy
& sl sae dacal dually Wl dindll Jim oY) 2ae dhia pa duginall Moy cllug (Lod) Jobag clisndl 3 sl O3
(sl i) 55g Al A sl 03g) @ (0.01 >P) Ligied) ey ange (grelaally sl LoV o\S s dlasd)
Ciagag dginall e (Sedaag (s bl Ja 5a¥) Sy il in ol 230 dha ae duginal) oy cllug (Lind) Jshas

Goirag ¢ Jandll s e\jj\ e dba g Lgindl ey lluy Cigaal) oDl 358 5 Al 4 cagaall G35 o (0.01 >P)
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Gl Ul 0 (0-01P) onpns sl e ipelins Ay L) s Dl 1l s din e (005 >P) s
L) Jshay Gad) Jsha S Abind]
hJJN‘QM\JM\M\Qﬁg)@.&dbébﬂ\h@)ﬂ 7 Jgaadd

AWL| PL PH GFD DH DM GWS GN TKW GY Adall
0.849** |GCA|TKW
0.858** | PCA
0.773** | 0.769** |GCA| GN
0.72** | 0.74** |PCA
0.90** | 0.78** | 0.864** |GCA|GWS
0.86** | 0.75** | 0.86** |PCA
-0.268 -0.014 -0.245 -0.281 |GCA| DM
-0.27 -0.001 -0.24 -0.27 |PCA
0.501* | -0.838** | -0.615** | -0.709** | -0.765** | GCA| DH
0.57* -0.78** | -0.58** | -0.66** | -0.73** | PCA
-0.598** | 0.393 0.642** | 0.640** | 0.526 0.553 |GCA| GFD
-0.6** 0.43 0.56** 0.59** 0.46 049 |PCA

-0.014 0.69** 0.77** 3-04 -0.117 *1-0.5 -0.43 |GCA| PH
-0.06 0.66** 0.68** -0.37 -0.09 -0.45* -0.39 | PCA
0.246 | -0.028 -0.02 -0.054 0.298 0.439 0.297 0439 |GCA| PL
0.23 -0.04 -0.03 -0.07 0.29 0.41 0.29 043 |PCA
0.543* | -0.379 | 0.107 -0.324 -0.256 0.491* | 0.569** | 0.797** | 0.708** |GCA|AWL
0.51** | -0.33 0.09 -0.31 -0.25 0.45* 0.53** 0.75** | 0.65** |PCA
0.322 | 0.662** | 0.462* | -0.054 0.209 0.181 0.203 0.311 0.227 0229 |GCA| SL
0.25 | 0.61** | 0.39 -0.01 0.19 0.2 0.16 0.3 0.2 70.19 | PCA

qalll sia sl e : DMeduial) ha al¥) sae :DH Al A cigaad) 059 :GWS cddiiaad) A agaal) aas :GN daa Gl 059 : TKW
ALY GY:dliad) Jsh SL bl Joh AWL i) Jala Jgh sPL ccilall) g5 ) :PH cqugaall 63l 3,3 :GFP

ibe il Al 8 Aealie cilial) ST cal€ Al sl (g A o (8) Jsaadl Sleall s il cjelal o
o il 53 il ally diall s ol sae dia @ (0.343) inge bl il ) Joh dia s (0.736) s
(0-142) daalis sy il £ ) dia & (0.171) 8pile Ll Loty dm a1 G35 & (-0.331) daal) 3l 3 e
Gisal) sae Aia Laalis CilS Gm (3 (0.017) qupenl) oDal 558 Ao 5 (0.136) Aaalise Aoty Al Jala oo dias
A(0.01) aladl Joha ddal dailly 5aY) Iy (-0.403) wialy 3 Ll Abad) 3

dia gl (0.63) duall Al 3 Laalie claall ST e Al 3 sanl) sae dha il 8yi3lia uall ol yilill il Ul
G 135 ALl 8 gl ()3 dha 8 B0 (DA e @lldg (0.412) Csend) oDl 5558 daa 8 (0.552) ds V) 3
Al & gl (g Al i) ) il ) g 8 <)lal 3 (Saleh ef al, 2018) L chag Al gkl
lgna i sl Abidl & agaal) (3 Aba b B0 DA e dal) Al 6 G G (g Abcal il ual) il IS,
Al 3 Gl 2 deeal Lually
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sl Bl Y aladily pal) Adal) ae geadl) e (arad jlwall Jalaa 8 Jgaal)

Pij SL AWL PL PH GFP | DM DH GWS GN TKW Cliall
0.86 0.00 0.26 0.04 | -0.06 | 0.00 | -0.03 | 0.22 0.55 -0.29 0.17 TKW
0.74 0.00 0.18 0.06 -0.01 | 0.00 | 0.00 0.19 0.63 -0.40 0.10 GN
0.86 0.00 0.15 0.04 | -0.05 | 0.00 | -0.03 | 0.26 0.74 -0.35 0.10 GWS
-0.74 0.00 -0.11 0.00 0.09 | 0.01 | 0.04 -0.33 | -0.58 0.23 -0.09 DH
-0.27 0.00 -0.09 | -0.01 | 010 | 0.02 | 0.09 -0.15 | -0.20 0.00 -0.03 DM
0.50 <0.0001 0.03 -0.01 | -0.01 | 0.02 | 0.03 0.20 0.41 -0.24 0.06 GFP
-0.39 0.00 -0.11 0.03 0.14 | 0.02 | 0.05 -0.22 | -0.27 0.04 -0.06 PH
0.43 -0.01 0.18 0.14 0.03 | 0.00 | -0.01 | 0.01 0.22 -0.16 0.04 PL
0.66 0.00 0.34 0.07 -0.05 | 0.00 | -0.03 | 0.10 0.33 -0.22 0.10 AWL
0.20 -0.01 0.08 0.08 0.06 | 0.00 | 0.02 -0.06 0.12 -0.12 0.03 SL

qalll s al¥) e DMl a sl 330 :DH Aliad) (B qigaad) 059 :GWS Aliad) (B qagaal) 230 :GN s ) 59 : TKW
Lal) Aal) aa Al ol Jalsi ) P ALl Job :SL i) Jgh  AWL cddiiaad) Jala Jgh :PL bl g ) :PH cqugead) #3035 :GFP

rlaliinay)

sl Gty Lela 190 Canly (5315 A yall liall paen Ganygi 3 ST Sl Jedl) Bylases sl (e LaaDly (ans Las

g Us)) Auball e Laadly S a1 ) el¥) e i ) cliypall el (o Tadas Tl 18h gl clyoall 3k oo

Aoy lany ccliall @l iy B ) ER Galias) e s 1aay dugpad) cilicall paead dalall Cuyill dn s Ak

VI Oyg5 gl Dl sy ciliandl Johay lill g liny) e JSI Alle aBsia Sy a3k dad pe dilie dlle dald Cuys

Abiall & cgadl G)eg A

29 dan YD (yg) laall (e U5 Auall A (e IS 0 (001 >P) dugindll Jles o) (sredaas (s balisy) dauss

> aY) dae dea e L) ey cillu LUV O G 3 (ad) Jsby Alind) & Gisanll G cAlind) & Gasonl)

Ll W ¢(0.74) cnse il il Al 3 dealue clicall SST e col€ dlindl G gl O3 dba ilSy il

) (g dda Ll (0.63) duall Aall 8 Faalise cilaall ST e Alind) 3 ugaall dae ddia <l 8yalie yual) sl

Al b Gl O3 ka8 Lapdl DS s (0.55) as

pill Ale dad po Al ial) Aalal) Gyl Al ddle ad A cliall e slae¥) a4l Jill oSa il daiiSy

S bl @i Al cliall el Luu¥y el auat b Glasl clise sl uleeS lealadin) Jal e adsiall sl

Glially dan Gl (399 ¢Alindl 8 Ciganl) g Aha Jia Alad) lisSa Lasay Laa) ALY 5 e 5k <3 ol (gretaas

aiily 5Kl dba€ A jolail) lially liwd) Jh dbaS 2ICS)

taluagil)

Cipt5aS Jriill (& Sl dbiag Lid) sl by dun ClY) O35 deay dlid) B Gagal) O ddea (e IS daaal Lo 2t

ccaliall dlatia Ayl sk dal (e dulas)

aalal)

i e pe )y 3 =Slayl s de) ) M5 ) 55 cdadadill 5 slian ) &y e cslanyl ad (2016) ety ZSha¥lsdel M5 ) 5
Al el &) seanl)
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S Alanll Jaalaall and col i€ dag plal .« ousldll i) S Lgilis€ay dnad) AR el Al sl (2013) i ¢ s
Aaia 141 Bdes daals eyl

aalad) and coly i€ Al ldl) el 3 Giliad) Josd i s Ganysi Aagidag 385U e 5,380 . (2013) s ¢ sina
dain 182 .dujgm s Aaals cdel)l) S cAgaal)

pd aenill 48 5k aladinly il el (o Cilial Gand Giliall Jeady ddag jall cliall ang (puad (2018) dese il
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Abstract

The study was carried out during two seasons 2016/2017 and 2017/2018 at Scientific
Agriculture Research Center in Aleppo, General Commission for Scientific Agricultural
Research GCSAR, Syria to estimate narrow and board sense heritability, additive and
dominance variances, dominance degree, expected genetic advance, genotypic and
phenotypic correlations and path analysis between grain yield and study traits in
interspecific hybrids of durum wheat. Nine parents were planted in the first season
2016/2017 in AL-Sofera location, five of them were primitive wheat (2 genotypes of
T.dicoccum, 2 genotypes of T.carthlicum and one genotype of T.polonicum) which were
used as male parents, while three cultivated varieties beside one line from ICARDA were
used as female parents. North Carokina Il design was used for crossing to produce 20
crosses groups (5x4). The genotypes were planted in Randomized Complete Block
Design (RCBD) with two replications in Hemaima Station. Data was collected for
phenological traits (No. of days to heading, No. of days to physiological maturity and
grain filling period), morphological traits (plant height, spike length, peduncle length
and awns length), and yield components (1000-kernels weight, number of grains per
spike and grain weight/spike). The results showed significant differences among
genotypes for all studied traits, additive gene action controlled all traits, the genes that
controlled all traits showed partial dominance, board sense heritability was high for all
traits, whereas the heritability in narrow sense was high for most of the traits except
peduncle length, and awns length were mid. A high value for expected genetic advance
associated with high narrow sense heritability were recorded for plant height, spike
length, grain filling period, grain weight/spike, and thousand kernels weight. A positive
high significant genotypic and phenotypic correlations was recorded between grain yield
with (thousand kernels weight, number of grains per spike, grain weight/spike and awns
length) whereas that correlation was negative and high significant with No. of days to
heading. The grain weight/spike was the most studied trait that contribute in grain yield
with positive direct effect (0.74) followed by awns length with positive direct effect
(0.34), then number of days to heading with negative direct effect (-0.33) and finally,
thousand kernels weight with positive direct effect (0.17), as for indirect effect the
number of grains per spike was the most studied traits that contribute in grain yield (0.63)
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followed by thousand kernels weight (0.55) through the grain weight/spike. This study
confirmed the importance of each (grain weight/spike, thousand kernels weight, awns

length and early heading) as selection criterion for development drought tolerance
genotypes.

Key words: Genetic parameters, Interspecific hybrids, North Carolina 11, Durum wheat.
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