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0.7 £0.07° 179 + 9° 682 + 11° 1.14 +0.14° 0.16 + 0.01° WNs
0.5 +0.07° 180 + 8° 716 + 12° 0.71 +0.11° 0.13+ 0.01° W.N100

@lad) Ll g bl cllangio L)) illanall goan ey % 50 Loty Sl aleay) i Wy bl cilalga¥) JalSy o)) Jiss W,
(P<0.05 ANOVA-Tukey test,) dia J<U cllawsiall o (358l dysine HlelY dgee JS (ana dabidal) CayaYls ((Means + SE)
oalisd) gl cand 48030 jealial) (aliaiol A1) Ssuall Jial dlee man Sl aleadl Ll 5k gy 8
Sl il 3 g3V oS5t Lo clebisal) (3D Jady ) (31)5Y Alad) Y alall Caana (e Slad Ayl Ayl
Gl e Jiyr Sl sleay! o ik dgay (e canmally «sS3ll Calill 352 135 (Kataerji and Bethendo, 1997)
Connor et al., ) sl i 25,5¥) Ll olay! S8l s e WLl dasl 8 @ V1 WSl ) s Les
(Jsh 3adl geal) Jiall dlens ol o ehalisy Jadiatd oaslomndll Ghs¥) e ok a3V of ) (1993
dsm O Sy ddliaal) gV A 3l e A Al ¢ Al algaY) Jady Jganall sai Jara (& alaaiy) s o)
Dkt 450 Jslaal (g5 sa) Jaaall 5al30 @lldy culall jsda U (e Ag008Y pualiall aliaial 48 3 Sl slgay) sl
(2003 i) () Gh) o dbladl sald) Hlaa) Ay bl e l€all ol Coaaal (s Las gV 5858 53l
J8 (e Batall Auball il clal dlad) clalia¥) del$ gl gyl 8 Se3¥) menall lagy) il s g
50 ) 40 Jarar gV dila) ae ledshay W)l (jases Jseand) s Jansia 3245 ) (Turshich et al., 2003)
afis
b bl e DS sty S slea) Cagyl 8 o ISy Ji gyl e BV (i Ao S8 aantll il o)
o opsl shally satll Julee il Al jualiad) ST g g ) oY Dl LAl clabiad) JalS (gl cag sk
Aalall 33l o3a ey Lo (Colling, 1982) yisSully JibgyslSlly clifigpll CaS 55 & ahsanl e Slmb (golal) oLuaiy)
Gsine B3l G g B (AT Lali ey (@l Sy Jiyell) Seall Jhall Clisa e GhsY) @sine b
by 3 Jas Al Prophyring sias 8 aalu @is ¥ o 058 5530 aladl 23S 55y blal) Gl 8 g ysISU
) Gl e dpsha)ll &8 o) (2003 ¢Ad)) 4l Ll Lo pe Aail) oda aasi L(Verma, 2007) JissiSU A
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ae) diey ol g Jigyslll) Fsuall Jhall Clisa o GhsY) (sgine 3L A gan 13y (Balall juadl) ol
8 pmal GV sl ey o Ly el

gl G aleayl 13 Jead e culall 5)05 Ll dyshy A8 Lgie i) aleaY) 508 ce alga) 523 jhge
«(Modhej and Behdarvandi, 2006) sl 3)lall Jasil juaills sl il Jand anil jd5all 138 pladiinl &
Slusila GlieY) aae e il austll slgal) Jeat) aally (Bazrafshan, 2009) caliall Jeatl g Sadl sl
clall dlgaY) dlalas aie e Lo aay MleadU ol dialin 330 po Logee igall 1aa o8 ala3 (2017 (s )
100 585 Sig3¥) dpenil) dlalee die Ungale oIS oy aleadl ST Joad e dlld o Sdsell 13 deg i LS,
ol ) A ey Lo ey sl e 0,55 0,8 sl 138 il Cum 3V e 23S 25 ddla) ae d)lally a/aS
LSl algay) Edlalas
Aslany (%) (bt dpuy (aisy/aS) Lolsn Adlally phuadd) gl A8 8 ilad) dgally o) sandl) il -3
(g Ssa) Ablad) 3l

e cglsn Aalally ehpmdll Y] Al Clia Cua (g a2iaall Citally dus el EBLebaall  dushyal) il )

(5 Js2n) % 5 (ssiue aic ysine A dsa cpglal dilall 310 ASLausy Ll
Al Claa el 38 (Al clalia¥) JalSs @l gyl it S 4 N a8 100) Lslend) dlalaall o Laadls
e Al % 42 ) bl G Alaleall o3 aie alyy o sl e a/3S 1920 5 4600 Y ddlally ¢)padl) 435
Ll dleles dic jiag)See 108 (e Yoy 83 coanals SUB chzaiisl 8 2l 28,0 3SLew of V) (WeNps alaledl)
LS /a8 2005 1100 laiey dalally slpindll 48,00 Al (o S Sl slea) Cagyls cumia (Jiladly Aalu)
Ne o jiag)Sae 125 agamy Adlall 35V ASlew (e caly @l (e e %18 asaay Ll A lgae cuaidll
Ge Sl Alalls ehuaddl 3hsY) Ale e Sl algal) Cagyl 8 WeNigp dalendl dlalaall ciiva WNps Aleleal)
cCaglall ada it (58 O abaall e Dlaally (30 ASLans (e it SIS ¢ Ll Ao

48,0 ASla g (%) (Alaih) dpiy (LUSA/ES) Ll ga Aoladly o) padd) 3 eY A i Lo dugyal) Jalsadl il Jalas &l L5 Jead
Aglial) dacd) (e % 50 Sl slgayls %100 JalSll ol cig sl cind ) A Al Cila @il o (e Si) ddlad)

43, 5 Aslan (st dpud aalal) gL A slpadl) gLy A
(asses) Ailad (%) ilse (Jos2/s) Lalaa
(Jusa/&s)

108 + 7° 37+1° 1000 + 40° 2700 + 40° WCcN25
100 + 9% 35+2° 1220 + 40° 3500 + 180° WCcN50
92 + 7° 35+ 2° 1450 + 60° 4200 + 160" WCcN75
83+ 7° 42 + 2° 1920 + 60° 4600 + 180° WcN100
125 + 9°° 18 +1¢ 200 + 20" 1100 + 80¢° WsN25
133+ 7° 18 + 1° 240 + 20° 1300 + 100° WsN50
133+ 7° 19 +1¢ 300 + 20° 1600 + 120" W5sN75
158 + 7° 25 + 2° 500 + 20° 2000 + 140° WsN100

@l Laall ) bl cllangio L) illanall goan a5 % 50 Loty S aleay) Jis Wy bl cilalga¥) JalSy o)) Jiss W,
.(P<0.05 ANOVA-Tukey test,) dia J<I cillas siall (3908l dgina lelaY gae IS Gaa dalial) Yy o(means SE)
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Lo dglall coValall 48 iy 48,00 sl Dl ye gl Jiall Jaee (miad 3 Sl dleay) Ll 1
G ill gl (guimdl) el Aaje Pla Dl dgshay B Y5 Al salall WSI Ay 380 daluall al a5
DLl Lo Vaag ) 4B s colall 8 daladl salall oS5 Al 4800 Lgialises @hsY) 2005 culall gl 3 Lalsss)
oy ol gl slall sl 3 Ll 08B ey Sl sleay) of .Cakir and Cebi (2006) Glua) 138 4 44)
papas ols WS Wilkinson et al. (2002) 4l cllyy e 500l dlad) salall 45 484l (inbin sioay 35V Ale
Gsines Sl g i)y Ailally ehpadll V) Ale b Laledil qun Ll sty pai P S dleadl Ll a8
.(2010) Biglouei etal. <l cus o sSailly a5l byl (e GlysY)

5251 (Ananboontarick ,1985) cualll JLal 28 il 4ile s gl s sai 8 gD ) L3ED Cun ey
Load) ) Ll Lo e Al o3a (3l 138 . 553Y) dsansil) Jana 30l i al) ol daladly o humdll )Y (pys 3
o G o Dall s 3hsY Lo silly 3yl (B il il 53 Leal ST e 65V seal) ol (Reed et al., 2000)
o3 of (Mahamoud et al., 2009) e Gals5 I 5 ccalall )5l a505all 850l ) <l g3 dilia) Jana 5005
Ul Llee 8 (3] Allad 5eli€ SISy colally 40000 jealiall aliiel Llee 5ol laialy Duige Jaed 52430
Gig3¥) sl Dlatg cdilall sald) (e Vel el olaels claiaall 280380 alsd) aS15 cilleal) Gl e iy ¢ g guall
) i Lo g 138 Gy (2003 i) DY) ASLa 33L3 (o5 Laa ¢l (golanlly 2t il ASLaws 50k B
Al Cun ey LAl A8)5)) ASLaw Jaugie 0L3 ool L aleaY) Cagph caaty SV sl o e daadl) il
Lasay Ayn o1l Lguailiady 3)sY) duess of (Bladl 138 3 ((Anderson et al., 1985) zibu cuylal 2 (iysh)l
5 o Anladl 3 3hY) aelay IS dulie L5k 35 sie adfy il ol Aulid) Ashay)l g (b giSlen
c Sl aleay) Ll s ) Al 353l (e 4] Ulagi Lo (3805 13a s ¢ASLaws J8F (31)5Y) (50 alaiia Jile
tlua gilly clatisiu)
i el g i) dba b dysiee 52L) ) Akl clalial) JalSy o)l Gagyla i ¢ 351 dnanl) EDelaa
Jane (8 L) Sl Lo el S5 Qg0 e (35Y1 (ssimas I (Jps)) rdansall Aalisas (LAI) 50 dabisal
() sl 13 s 13 (Ll Aalally ehpiadll Ayl Aad) 52l ML cJsemnall gai Janay ¢ isuall il
tpanill G B 0838 100 3559 dpeiill Alalae die il Jumdl cilSy cdariinnd) s0auY) 40 504 g Ik
Cipisally liall el 8 sgine (mliady Sl slgay) Alebee ol LAala)) 48l dSlew & Lsiee Laalias) g3V
Cagyla cant 393Y) dsanil) Dlelas Joliall 8 ccina L aLall pa Ajlaally clldy (3hsY) ASLes Aaa laela g padll
LS e Il eyl a3 lis clea) 505 e ded Cumidy LaliYly sl Clidse e Sl aleaY)
sall el (ol g pka i Glsn HESA/AS 100 593V dpantl) Jame alasinly #1581 Sy ¢3S L Ailad) 200y
alall Jead sall ikl clalia¥) e %50 s Sl sleaY) Cigpl @t gl o)y gl e dalily e

el Gl Bsf s e sty Alia Bali) o Jgemally slgadl

Ahmed et al- Syrian Journal of Agricultural Research — SJAR 7(6): 336-348 December 2020



346 2020 _sasd/)s¥ 39S 348-336 :(6)7 e Ll Cisal! Ly pedd) Anall — (g AT5 as]

el

GhsY! el dibiad) gl 335 VKBL Lisadll ail Gy silly dpaliy) ciliall (any Gl 2(2009) 2sans cdassls)]
Blalaall eyl astell dudis cCundl Aaala Gy Alaa A5 Y1 il

Ofiwale Al Ll g8 dualas Sl gai G Lysalls ablals agill aldtiee () DRt (2004) cpuls (el (gl
o3l daala el 5l A4S

Spinacea ALl Gl Aabily sai b Apad) dabsall Gan i a L(2012) plele oibe J5 cull)
Aia g Aol ?-.uﬂ o))y dag e‘;;\.-.aﬂsj\ VNS byl e lginag LAM —aua Olearacea. L
chad) (A&l daala ey ) AS (aHlaald)

320 G Ay ¢ pp Arala gmalall ile salaally CISH Aypae ) st . Lgium o155 5  5all L(2003) 4g3 oA,

Claa 8 Ll e gl EBlalaay () lisive 550 2(2012) 2eas sl calig alas lee abie fxlla YT ¢ Jle

J0-1 o o4 dadl e ])3l) o glall il dlas Vicia faba L. sWild) dealay sais Al oDiginy|
el alal) dudis cala Aaala Cisny Alae a4 s 8 sl el aa3 <N alee L (2001) Sl ccape
.39 24l
125 e AdDU el dladl agra e llmilly Al jeas 5yaY Laball dgpaall climdll 25 .(1976) deal diec

il Gl Al Laglsiid)sally Laglspall laall o (lusida) oadall s Alebed) 585 (2017) 2 g yo
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.38-25 = ¢(3)

Ananboontarick, V. (1985). Nitrogen and fertilization of Virginia tobacco (Nicotiana tabacum L.).
In a sansei sandyloam (Thailand). Center Luzon state university, munoz, Nueva, Ecija
(Philippines), Pp. 100.

Anderson, R.A.; M.J. Kasperbaur; and H.R. Barton (1985). Shade during growth—Effect on
chemical composition and leaf color of Air-cured burley tobacco. Agronomy Journal. 77,
Pp. 543.

Bai, Y.F.; B.G. Xiao.; J. Zhu; X.P. Lub; and Y.P. Lib (2007). Analysis on genetic contribution of
agronomic traits to total sugar in flue-cured tobacco (Nicotiana tabacum L.). Field Crops
Research, Pp. 98-103.

Bazrafshan, M.; F. Matlobi; M. Mesbah; and L. Joukar (2009). Evaluation of drought tolerance of
sugar beet genotypes using drought tolerance indices. Journal of Sugar Beet. 24, Pp. 15—
35.

Biglouei, M.H.; M.H. Assim; and A. Akbarzadeh (2010). Effect of water stress at different growth
stages on quantity and quality traits of Virginia (flue-cured) tobacco type. Plant, Soil and
Environment. 56, Pp. 67-75.

Cakir, R.; and U. Cebi (2006). Growth and dry matter accumulation dynamics of flue-cured tobacco
under different soil moisture regimes. Journal of Agronomy. 5, Pp. 79-86.

Cavlek, M.; I. TurSi¢; and T. Cosi¢ (2006). Study of growing flue-cured tobacco in Croatia under
various conditions of irrigation and nitrogen nutrition. Beitrdge zubakforschung
International, DOI: 10.2478/cttr-2013-0823.

Collins, W.K. (1982). Nitrogen must important nutrient of tobacco quality. Tobacco Abstract, vol.
26.

Connor, D.J.; AJ. Hall; and V.O. Sadras (1993). Effect of nitrogen content on the photosynthetic
characteristics of sunflower leaves. Australian Journal of Plant physiology. 20, Pp. 11-13.

Ahmed et al- Syrian Journal of Agricultural Research — SJAR 7(6): 336-348 December 2020



347 2020 _sasd/)s¥ 39S 348-336 :(6)7 e Ll Cisal! Ly pedd) Anall — (g AT5 as]

Fischer, R.A.; and R. Maurer (1978). Drought resistance in spring wheat cultivars. I. grain yield
response. Australian Journal of Agricultural Research. 29, Pp. 897—907.

Greco, P.; G.Manzi; and A. Blago (1996). Response to nitrogen fertilization of flue-cured tobacco
(Nicotiana tabacum L.) in the Salento environment (Apulia), rivista di agronomia (ltaly),
Pp. 168-173.

Hayee, M.A.; and M.A. Malik (1988). Effect of varying levels of nitrogen and plant population on
growth yield and quality of desi tobacco. Tobacco abstract, vol. 32.

Interland, I.; M. Tremola; and R. Carotenuto (2002). Limited effect of sucker control on yield of
Italian style burley tobacco. Instituto sperimentale per tobacco, congress, agro —phyto
groups, Italy, vip. vitielle, Pp. 660.

Katerji, N.; and O. Bethenod (1997). Comportement hydrique et de la capacité photosynthétique du
mais et du tournesol en condition de contrainte hydrique Conclusion sur I’efficience de
I’eau. Agronomie. 17, Pp. 17-24.

Knapp, S.; M.W. Chase; and J.J. Clarkson. (2004). Nomenclatural changes and a new sectional
classification in Nicotiana (Solanaceae). International Association for Plant Taxonomy. 53,
Pp. 73-82.

Lichtenthaler, H.K. (1987). Chlorophylls and carotenoids pigments of photosynthesis biomebranes.
In: Colowick, S.P.; Kaplan, N.O. (eds). Methods in Enzymology. Academic Press, New
York, Pp. 350-382.

Mahamoud, E.; N. Abd El-Kader; P. Robin; N. Akkal-Corfini; and L. Abd EI- Rahman. (2009).
Effect of different organic and inorganic fertilizers on cucumber yield and some soil
properties. World Journal of Agriculture Sciences. 5, Pp. 408-414.

Mallet, J.B.; and J.M. Deger (1971). Effect of moisture stress day upon maize performance. Agro
plantae. 3, Pp. 15-20.

Modhej, A.; and B. Behdarvandi (2006). Effect of heat stress after anthesis on source limitation of
wheat and barley genotypes. 24" Annual Meeting of ESCB, Belgium, Pp. 28.

Pusilli, M. (1983). Plant density, spacing distance and nitrogen fertilization for Nostrano del Brenta
tobacco. Coresta. 1, Pp. 81.

Reed, T.D.; V. Blackkston; and C. Wilkinson (2000). Burley tobacco variety information for 2000.
Virginia cooperative extention, publication posted March, Pp. 436-417.

Rostami, M. (1998). Effect of nitrogen rates on growth parameters, yield and quality of two burley
tobacco cultivars. Tobacco research institute of tirtash, brighton congress, Iran, abstract,
Pp.105.

Ruggiero, C.; G. Angelino; S. Ascione; and A. Napolitano (2004). Effect of water regime and
nitrogen fertilization on growth dynamics, water status and yield of burley tobacco
(Nicotiana tabacum L.). Beitrage zur Tabakforschung International, DOI: 10.2478/cttr-
2013-0784.

Sadeghi, S.M. (2007). Study of Hetrotic Expression and Genetic Analysis of Drought Tolerancein
Virginia Tobacco. P.H.D of Plant Breeding. Tehran Eslamic Azad University. Chapter. 1,
Pp.15-23.

Turshich, I.; M. Chalek; and T. Chosich (2003). The influence of different amounts of nitrogen on
the yield and quality of Virginia tobacco. Proceedings/14™ international symposium of
fertilizers CIEC, Pp. 214-218.

Verma, V. (2007). Plant Physiology. Published by Ane Books, New Delhi - India. pp. 432-454.

Walch, L.P.; G. Neumann; F. Bangerth; and G. Engels. (2000). Rapid effects of nitrogen form on
leaf morphogenesis. Journal of Experimental Botany. 51, Pp. 227-237.

Watson, D.J.; and A.M. Watson. (1983). Comparative physiological studies on the growth of field
crop. 1. Effect of infraction with beet yellow. Annals of Applied Biology 5, Pp. 1-40.

Wilkinson, C.A.; T.D. Reed; and J.L. Johns (2002). Flue-cured tobacco variety information for
2002. Virginia Polytechnic Institute and State University, Tobacco, Publication,
Blacksburg, Virginia, Pp.436-047.

Ahmed et al- Syrian Journal of Agricultural Research — SJAR 7(6): 336-348 December 2020



348 2020 _sasd/)s¥ 39S 348-336 :(6)7 e Ll Cisal! Ly pedd) Anall — (g AT5 as]

Williams, R.F. (1946). The physiology of plant growth with special reference to the concept of net
assimilation rate. Annals of Botany. 37, Pp. 41-71.

The Response of Tobacco (Nicotiana tabacum L.var. Burley,;) to
Water Stress and Different Levels of Nitrogen Fertilization under
Tartous Governorate Conditions

Abdullah Rajab Ahmed ', Majd Mohammad Darwish*" and Nazeeh
Rokiah®

(1) Department of Field Crops, Faculty of Agriculture, Tishreen University,
Lattakia, Syria.

(* Corresponding author: Dr. Majd Darwish, Lattakia, Syria. E-mail:
majds26@yahoo.com).

Received: 20/08/2019 Accepted:19 /12/2019

Abstract:

The experiment was carried out at Alrensiya village in Tatous governorate
in the Syrian coast during the agricultural season 2018, and based on a
randomized complete block design with three replicates. The aim of this
study was to determine the response of Burley,; tobacco to water stress and
nitrogen fertilizer additives. Both growing plants under full irrigation and
water stress (50% of field capacity) were subjected to four nitrogen fertilizer
additives (25, 50, 75 and 100) kg/ha. So, the plant height, plant leaf area,
leaf area index (LAI), photosynthesis rate and crop growth rate, chlorophyll
and carotenoids contents, fresh and dry leaves yield and leaf thickness were
studied. The nitrogen fertilization increased most of the studied traits and
indicators, both under irrigation conditions with full water requirements and
under water stress conditions. This positive effect was also proportional to
the amount of fertilizers used. However, water stress, led to decreases in
most of the studied traits as compared to nitrogen fertilization treatments
under the full irrigation conditions. In addition, the nitrogen treatment
improved the growth and productivity indicators under water stress, and this
positive effect was also proportional to the amount of fertilizers. The best
results were obtained at nitrogen fertilization of 100 kg/h, either under
irrigation conditions with full water requirements or under water stress
compared to other fertilization treatments

Keywords: Burley,;, Nitrogen fertilization, Water stress, Leaves yield.
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