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1440 syl s (il 2139313 Zlay) s o JiSa 1485991 sais zeaill Jpmnas de 5, 3l
Adleay) dalad (e %041 45 i) mailly de syl daluad S, S L 4S8
ey o(1uSa 300132) dysall i) )3l oyl ind Ay ysme (b gl il § 505
Moy e g5 3al) daliadd) (<5 5F (2008 citlany) Lel 30 de seadl ) (1_lSa 302581)
Slo il Al I el beocaldl) maill de gl ALK dalud) e %50 4
Food gap gl 5 saill Juil 4l ) sall i Cagola (e el 3l Y1 )i
.Food security 3l (e Clacas ¢ A olaY) Giaas ) NP

O Hala ol il ¢ il 5 (sl Ao i ale peail) Huali) o gie T 2D
Gaguall el 30 Gk e Rl (TS L S 219) Ak el 30 ciy k<l
Jae gl i ) @b (6 5ay5 (2008 ¢Aflany) de) 30 de gend) ) (F7Sa . 45 2703)
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pse 0o Yl Qs y (Climatic change Al sl qus (g sad) 5kl Jshel
PUa HUadY] ) LalS) 5 st o)) sl Pla JUadY) ¢ 5556 ms AT o) )5
sla 5550 05 Critical Stages ds al desiiadl Jal el DA Lald ¢ gaill Jal je Calise
clalinl JalS el 3 Ll 55 3 S8 (Gl oDt s S SY) ila s) peanal
il G G A ol e alied) Gkl Jal e D R Jpeandl il
5l Drought calisdl 3 lawsiad (mdll sl (msa dihie 3 dald el
el sall 038 5 Terminal stresses bl slia (e dwasiall Jal jall P& Heat dxds yall
il Zaliad sl 4S5 <SOil moisture content Sl il (s siae b Ul dacine
i, (WUE) Water Use Efficiency sl Jeid 5US 6 Lle sy o2 e
(2006 <o D55 A=) Grainyield duall J pasal)

Lala ) gl Gl S5 pli) dag Lale L el Jal gl
a4 5 (Fossil fuel (551 2585 Ba Ve o) dai (Greenhouse gases
due) 30 o jled gl I ALaYU e 390 Jualy sl Uk, <Biomass
duel 30 Al ALall Sustainability dudSied Gasl aseie ae sandi Yl
G in s AY A e Akl )V Aal Al Gt ) ) Sl by Al
a3 s iy b skl el 31 bl Led Jeatod ) el Baliy) 28D 3 i
G ) il e paal 385 gl ) e peaiall AN 3 gial DA g5 L
23 Jie 3 i ool Ak Calnu s sal G B dae pligl ) o
Claaatll Ay el 30 Al AL Y 523l Tl Jalpall (g ddliall <yl
il pmad) g0 Lalyy b U Al el S5 Ly 80 aeid g
iy ((NAR) sl Jial ila Jane Jilis ) it yall 5 jall s Ciliad) (gag Cua
GV Y leDlid) b Jshas sl ga Jaee Juliy cAdliaall dun ol sl Jal yall sk
(a5 sl (35 Jassias sl ae Tangie) Fpoaad Agal) Akl b Ke 3 Ll 3,
Dha 2 35 Jsnar el dan 3l ol i dalai®V) il peandd #1580 Al 35 e
%35 sai dwall Ay 9616 san sl dal A aa) i el ause
(Mitchell et al., 1995)
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smia ) a5 ) At ) Lgad Jd sl e Weeds sl liell s
35kl ClieY) Leans ) ALal Gyl 5 ile e sl JS8 el 0 £l
Aplall Gl 3 %12 Jlie %9 s aledl s sid) e Al j 30 Jualaall Jia
Jilia %8 4l 5 Aol 028 cly 388 craill Jpamaal dpnilly Wl () g8l 5 <) yiall %14
il 4 Gk saxy b laall lieY) 5L Gl il 5 ol yiall 965 5 (sl () 50U %6
DI za el sl sk pa JSue g AN Ty deae 2a) 58 ) Jgeand
Culiall g g5 AL Audlial) 3ad Calaty o o) el Jpeandly bl cadiall e J< 3N
£ s ¢ Al aeliSy Bl (Y Aame Gliel (@Y A, Gliel ) Ll
Clie¥) @l Hselh Ga)s cindliall 320 Jsh I ALaYL @il g5 Jpanal
Aald s ccaliall @) 85 bl claed) dadlSa ddee seliiy (1997 ¢ lendll) 5l
anll P e e panal s oliadl Aalil) st 8 Jgana) Sla e 380l dal el Pla
ealial g coladl) Al sl cldlic e dba@Y) Jpanad il il (g
Ada) del 3l ol 850 same LS Aalial (Ldaal) Lpiaeal

b Usanall 36l saaaal) At ) Jd 52l aaf Seeding rate () Jaed) s
& g a0 Bk Lo s (Y pemds 45580 s Dpaal 53 a5 ¢ saill e e J saaal
o8 Jsandl A0S Ll Gy Jeadll Gl (o 58 85 el Jpans ) Al alaes
s «(Snaydon, 1984) e sall clel )3l & sl zlad Jh 8 gAY Jdl el el
and Giagy Jgmmnall Al y 4kl AUSD o AD) a3 Jsn S olaial @llia oIS el
Adlide Cagol al Aiae dpa A o] Jpmndl baie ey A ) dglal) 266
(Donad, 1963; Harper, 1977; Willey and Health, 1969)

crend 8 Seedling early vigor < el Suall (5 8l sl aaad L@\ ey g
L ymall G )Y sl i g o jball Cliel) e dadts dagis (WUE) sladd) Jlastiad 301
A g2 o G50 (Evaporation HAgll 53 siial oluall duaS Jib ¢ uedll 2adY il JSy
D bk 8 pnil (38 dad A% e (Transpiration qdl elall asé Jasae 30l
O s ) elli P Jasaad) Lol 5 3, ) o (VPD) Vapor Pressure Deficit ¢l
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anits Al Calia) e 3 DA (e Slld Gaiad Kay (Richards et al., 2002) <l ska
o5 Aldae A e oy Hsdall V) el maai g S ) s 55 Lo
Macronutrients s »Sl Ldad) dpseall jabiall acai Al 4odeall Jllaalls Seed dressing
Zn, Fe, Cu, Mn) Micronutrients s _salls «(asmbisdls « ysiugdll s g V)
(e s
Seedling <l elufidd s, GErmination clsyl e dla el s
2950 Llalial e dlaydl oda DA ol Joasd Cua daa da s establishment
acl ol dd Al dldee diee aeludy Aadl lasad) del )l gy Al Gl aae (g
S pall 5 658l Ldral)l jualiall (atil @l oLl (i el e ) G Gdead) didlasdl) (e
8 by A ) A el ol 3aVN s sl sel Jame Gausd B pualial) oda Jie el
b had ) AilaYL (EXtensive root system cwiie (azie i g gana JiSUS
o Aadladl s Al sl a8 Jee Jlis A aela Lo ¢ Sae JS00 A8 el o) a0 2
cetall A (s sina
1950 oo e Lale JC4 dwad  pdl  Jese A @)
s Cpeatl) lilee Y dnal) Aal) 5005 (00 %50 £l 3 s s (Slafer et al., 1993)
Gl laall dlaiel ) AV Gaaill 3 ) s B csall Ao 8 Genetic improvement
et ) dpal) madll Jseane Ao (s Grandl 30 o oSy sl el )
§ «High yielding genotypes adlall Zualiyl 48l <y 43,40 5 k) Selection
(Slafer et al., 1993; Simmons, 1987) adwl  Claleadld S JS4 dleatidl
Afia)l Claad) (5 e die Allall Zpalidy) 5ol <3 ldl) el Calial i 5 a2 (ST
0 Jsnr Lo Wle sacieadl dael 30 il jaall (mes gemd o V) cAingiasall i) parca
e ) Jsia b dals s Potential yield daliy) CiliaY) G JalS ¢ gl 3y
G 3 aaty el el ) lED Aaia ki ke a3 G (2005 < sal)
3 dalse Gpaad ) ALLYL dpall dla)) Gaead B Ll OSe S Al
il 8 il madll Jpane da) sa0aal) dagall dalsall e el Z L) il St

.(Pankovic and Malesevic, 2005) 4dlall 4. 4ilal)
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o bl (all) Tt i) Jualaall Joad Gpuand o Joadl Zpaal o Laa Ja

il Labi 5 plae lecal dpall Al e dbilad co Water stress Sl algayl
Ol s Al 5 sadll Gaui Cargy Lide Saiys L A3 06V gl Aaldiaall del )
SIS e Al ol el Jpeane e o DU laaN) e o S LSy
oAl 138 5 e 5 el Aalisall b3 DS e (Y gl () dens o B e IS aliial
S Al A8l jaladll Al celall dag del 0 dallal) dalual aal B o Sae e

(2007 (L&l 2 5in) Aabusall ban g 3 Apalid) 50L ) DA o ol S Y 520 3

Objectives ¢yl cilaj
el madll e cpiia ol Gaead B Ael )l b mey s A L1
A (e A siall Aalaial) (83 Hladd) e 30 gk e (1l s espli)
3l o Aladlad) ae Ciliall Jeaty Ao el Ay Sl cliall aal aaan 2
Aaality) J geandl)
Jsmane Ao Cund Ay yaall el )3l bl doja il K daalise dps 2085 .3

Apall ulal) el
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Literature Review dsaa ol 4wyl

138 aliae Gaanys e (e 80 saly 5 s 5 S Caty S dlasl sy
s ) 2020 e Al b alladl S 8 533 da dasiivgg el Jsall & s Y)
ey e Osle 20.3 sk Ayyge 3 SIS Sl iy L (Krauss, 2000) %40
(2009 cslasd (5 38 jall cifall) 902.4 4 8 Sl sae 5ol )

el Cagung callall (5 e e paililly del )3l dallall o) Y1 el ol
Sl e 0.24 a5 JMall (s sl G aal sl dacadal) del )30 il Y1 clali
o Ll aal iy ool Y o3 A ) ALYl L2020 e dles aa ) Sa 0.17
1 o5 smgy chanlit) Ll 6 U 5% Lo celiall gdally o jenll il
iy sraa aai Las Laadly . (Kanwar and Sekhon, 1998) o )3l gyl & ol ) a3l
Gl e @y (ol Ll 2133zl 8 Horizontal expansion &) s sl
Ghlie L o Jaadl ool 50 ZY) 8 L ) jlanud g Ll 3y bl e
cllbiad) ol el )30 2l B dstadl 3030 B et Lee WU Gakalel el 30
Baay b Al A peanadl £ )W) Ealil 305 A (e ean (S o3 G 53 il
G PR e el B (Sayy Water productivity sluadl dali) sy cdalis)
el Iy A8, okl del )y ddiiaddl dae) ) cllall da s pedatg (Ao il A pad
At A clalgadld dleaiall 5 Allal) dalisy)

e paad ZUY saadl degall dnal Jal sall e Water stress Sl slgay) ae
sl adll Gasa @l 5 seal Byl Cipad Jualae dali s did peasdd £l 58
A0 Aallall a1 (e 9640 sl Cua ¢y plaall e Giy ok cind Ja gial
ciadal) slaall Joliaal Ll (Aila 4uds Al ) S padl Gl s siee e %905 callal
el o g al jolas i .(Gamo, 1999) el ol o o) )3l Lealiy) 3 adi
wal e iy (CIMMYT, 1997) duials 3hlia & allall 8 de 5 3el el dalise
3 aal 83005 s W Y1 o(Calaall 5 cdadi el 5 yall) Al clalgal) (e
el Al 33305 66508 Cai S Sastl 333 Cum add) ald) s Al

1ol Bl o3 8 el Jpeane Laliy 30l phed Yl g Bald y el3a]
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(Mallah, 1993; Khan, 1999) il Jsane o callll & saill dgal sl dpaal) 4e
43 Jially 2020 sl Jislay %040 Y el J smne clatie e alhall o3y of a8 5l (e g
.(Rosegrant et al., 1997) Uik (sl 552 saiy Lo i) cillall cbilliall e
sy ¢ Al B s s i Lavie Giliall B geasdll 158 il sale (s
DY) il 2 gl el iy gail RISy A 50 de senall Bk e daaiied) slaall duaS
Turgor «35aY) sga aal i daii ¢ Sl Jaall cogplal dnlul) LAY G a8 ) g2 )
b Llu ol i g LAslall LAY Jals ddldl el o) e D) cpotential
Jial dlee e 2l Aplall LAY Jabs o3 Alls e sadinal) &y sadl Clleall gren
Photo-assimilate Jgal Jial i ¢ Ja 4l cleil s «Photosynthesis A gl
i Jane b Lla i3 3 L1 SNk caadl ) Source aad (e translocation
.(Shan and Chen, 1998; Deng et al., 2000).leuabiy 5 cla ks ¢ ganall il
bzl (5 b e Heat Stress adisall 5 sl ae 38 jiad Giliadl sdle Cus
sldl 28 Jae o) (I gom W «(VPD) Vapor Pressure Deficit sl iy laxca
@) Joil Alee ol 3,6V il ik e Evapo-transpiration =l Al
Cogb cind aal iy cobaall Jlesiad 3015 ¢ el Gl (5 fima 8 Lle fige s L)
sl il e JS Jaee a5 Assimilation rate S sl Jial Jae Sl dleal)
a5 G osam @ Y Dark respiration Sl sl <Photorespiration
dabiad gl ol jal sl AP A sl a8y aal Jaxs
s355 .(Duz et al., 1998; Xu and Shen, 1997; Deng et al., 2000) La ;s ki
Anthesis Jla 3yl Als e P Water stress Sl aleay) <yl madll clily (a pad
o 3l e a5y daall Jpandl de (uliad) ) Grain filling o ssd) oD
%8l 5 cFertilization ladyls «Pollination il clle (8, AL duadl)
i by sl juall ) dedi el 5 el s @8 i) Calaall ) e gany L Setting
aan b Ul % ol L sl oMl 558 Jsky «Grain growth period sl
Upmanal A2 g 558 o(n G 035) pad +36d Aa sy SINK SiZ€ (pad) cmal
i gSa aal (g Baal sl a5 cAabuall Baa s (b sl dae daugia e JS TY cipal
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lae o Y bl ) e sl i Lases .(Gifford et al., 1984) Gl duall Al
e J—a Nl Seedling establishment < el sl jiud s AV sdall o &S
(Villarreal et al., 1999 ) Lol 3aall Gy, Bl d lwa Jal ;o ]
sl Jal e Gt b cilaad el Al el 6 el et i el
e Lad sl 235 Stem elongation Gl Al s (Tillering sUasy! s e
3liSy chall ABS 3 Lole Gliadl 8 i bl ad gLkl duluall Joal il
Sl Sand ik Laie 9691-15 pais duall Al cacaitly L S puall Jhal) g
b sl oS Al e PA Ll o) aeblag el Jal e S P bl e
O] gl Dl Ala e DA olead) Aal) dsaal I ady Lo %035 iy dall Al 33l )

.(Zhaohui et al., 2005) i V) (5 daws sia 33 ) DA (e Lpall el J e Al

el J guana B 5l clisd) il

Competition duilic dais duall madll Jpase Ao 8 (@liadV) jlaie il gy
Population density dalud sas 85 bl Clie) 285 e Weeds s jual lied)
5o lS 5 (3, sV Ay ye el o (3, 5Y) dad ;) liel) Weed type izl cudall ¢
awse PIA 3L Al ks «Competitive capacity Asdlill J gasdl il
)Sg cus .(Bowden and Friesen, 1967) 4l & sl clillie dal) saas ¢ gail
damy e QlieY G 9% 11.3 250a; sasial) ASLed) 8 il Jgeane Ale b nlaaV)
(3 sY) dady laeY) e 96 24.9 D8 Y (Rla) G clas s (@Y
(Clark, 1987) & jeall cilael) dadl<a axs % 120 - 45 250n 4lad) dlaiad el a8

el J semnad Al Al £ gl Jsat 5 bl LieY) 3 cld jal) (e ekl
T Ayshy o el bl il 53 gkl olaal) S (e 235 LY cAilal) 3Ll
%7 Jawey Al Alall (ailss U Lnled) selll cilidlaioy elal) oDlgind (53515 33 52n4l
s Jai o & «(Shah et al., 2005) %52 § «(Donad and Easten,1995)
it Y sl N ey 4 o o oSas (Khan and Hassan, 2003) %92
. (Abdul-Khalig and Imran, 2003) J sasall g A JalS
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OS5 o R dadlid) e s ol Ayl GluaY) del ) of il jall (amy g
(Wickset al., 2004) 5 jlzall clic¥) g e sl AGd duel ) 44 )l

cole dudlid) e 33 paaall 508l cdd A, 5okl o (1998) Hucl 2y
5ol YN A8 o) okl & el alednl ae &l %6 9 =7 2pamy ARl (mled) g
Ul el il (s Al 3080 3 clsay) o (1991) Balyan s . awdlial e
e ol e ST caiad) Bl salal LSy el £l S 2 Y A e S Lo
3 Al shal) il Cilual & Laa ol (Tillering capacity <eUady) (o Sl aae clac
Ladliall 33a a3 Cua B yuadll GlaaYl e 58 dpdln sl iy LSy Al Al
Goall daadls (Setaria virdis  ead¥) Qbdl g e s bl claedd
(Williams, 1994) 4L shall ~ L) e 4 Jaally 5 juaill ~LéY) i Phalaris minor

ClicY dolal AN El A peal g EDE sad WS 5 8 el Al
DAY Jare e Anaal sy ol (e Cilial 4oy 4ali) & Galium aparine dayal
S Gl Y A el sl Clae Y dudlie e sl CaliaY) et
Fan) Al 33l Y s A Jaee gl 3 D Rl cadlidl e 58 <Y1 8 Yk
Foad) AESH iy ) ) Jaee 53 8 LS i e 5 Autnd) Ay et ol 3
.(Husrev and Bernard, 2005) dauall culiln (e 4ailll 53l sac

zaill Jsis 4 (Avena fatua) Wild oat ¢l olasall Cliel QS s 3l Can
sadll ool 1 8 Lah 966 Aty Al el Jpemna Ao 8Ll 5 2oL @l 12 s
abially 50 ml Y 31T Y A b (mliai] A sy s s IS
b LY S sl Aual) Jpmadl Al 3 3 jlacae (aliad Ja )y Al duisadl
Gésall clbily cliel se il Laie %20 ) (eliad) A claags Asbudl saa g
Cll 4 %a L e 84 sl e s Jeas Lovie %30 s s . s 48
el Jsia 85l GlieY & 5 od 5 . (Bowden and Friesen, 1967) siasdl e
& A e Uady) sae Jaw sie aal 55 dai (9041 day dpall Jsand) dle jagas
) ) el dlee AL all dxe g Y] (e Aabual) aa gy el

.(Abozienaet al., 2007) duiaall e Jiall aa &5 )8l %52 gais duall Al
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8 el g ) e e Lol 8 bl Ales sgae b Agdliia Al
sai Jana b (T . Gl 30 (15 <5 «0) sl sl bl ddbiaal) dslal JLS) s
daladly el ¢l Jie dagall Al 5 LI Cliall (o e 5 el Jgmne clils
Aall) QY (i) ¢ peld L aad) Alall s ecalad) g a0 s ALl Jshas (i)
il aae 30l ) g ¢ sall Jara alias) A H) Gl aal e Ll Caiell
AU A clial aes B s Lalisd (@ls 30 = B) ge ol olésal
o baal i hand o e sl o8 il T clul ) e g . (Nakova, 2003)
C,% 5 (Wilson et al., 1990) wooal il & it (e cils IS %1 o jaie 2l
o) class (Nalewgja, 1977) Lk osle 2.7 sab bl o3 e daaldl sl
(A e W isia s Al Ly e OS (%15 ¢12)

dpall Ax) 3 Snapis arvensis ¢l Ja Al il A8l dd e Al o g
fad by (MUSa L A4S 135 (B7) A e it Galiee Jlexid e il il
2oL aln B0 s gLl Jajal il A S Lave 9621 ) Al b (aliasy)
il 48K 3005 xie %56 ) cliasy SV A Jaee die (mlaasy) das cadla g
Cliel 486 53l ) cune s L(Carlson and Hill, 1985) #. . il 108 U s Jajal
S oh) madl Jpane dle L;Us uu 65 J 40 (» Bromus tectorum s ja sl
.(Stahiman and Miller, 1990) (s e %20 (15.10) i,

AailSe il sl LSU (3 ope) ) gmense Jae o cual A A
el gl Ky dpal) Al el Jpmne sai Jal e Caline DA 5zl ClieY)
) Jeas g Al Jsha 33b) (A (55 JS00 i 385 Ll ClieY) AadlSa (il
andd) 4 SOl e A (s 53.37) Al 4 sl e Ay an 12.35
333 LS dduida (3,4 5-2 dla ye P 3 Ll Gl dadlse vie el 5 (s 19.20)
ClieY) daila sie @lly dpall Ay cdlanl) diag cn Gl 035 e JS (g sine IS
s dle Jlefs (% 3375) shas diby el dals oS0y el dalye WS Pla
dada 3,4 5-2 dlaye P sl Gl dailke cla lae (Bl | ok 3.28)
.(Shah et al., 2003)
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ostesill s sl e sl (ssiae A osobal il il Ad e b
Gina A s palail ) a8 s Ll claeY) AsilSe e O Dab casmlisll
Llee Led <l Al Ay il adaill ae 45Ul %02.7 doniy (25 3¥1) Crm s il (e snl
.(Radwan and Hussein,1996; Igbal and Wright,1999) il anall Jlaxind § candiasl

3 il Jpanay gl sl o Audlial & (1985) Carlson and Hill LaY
A e ity el il i 0 e (NOg) i il (alisial adld (e cll
abiaial & Alle 2S5l Ol sl clil e Gl g il e gall (5 sina
Aa 0 ol Qlasdll s A8ES B0 3 el @3 ClV e B3l ) g5 Al e g V)
Bromus &, eil oliel o ) (1991) Anderson il @UX, .Panicle density
Gallium aparine cuisdl IS a3 ol o Juadl dsm s P cuaina Tectorum
@) Sy e NV e Aptiall il sl die el Bl ae &l Apudls b 8 8
.(Baylis and Watkinson, 1991) aélcad) 4 5 31 saewd) daeS 2l ) die Al 45 508
& s dlendl dili) 4 (1992) Valenti and Wicks S5 s ¢ W Calli ISy
b Jie bl CLiel) Gman sei daee Jli ) @ (55l mailly de sl Jsial
Setaria virdis =iyl el Ly 5 «(Echinochloa crus galli o swall diasal)

Gpaal bl Culid el ae sad T sy (B cuoal (A il ) Gae i
seh Gy | See 5l i pelh e s IS LSE dliall o 458 b 5
Gh ol sels by bl e s de S Cmnal (gala@Y) Jpand) s
%3 ) Juas el il dpall AaD 8 el ) jlaie T Jalail) il ety A i) mda
AndlSal Apanl 5w Le 138 5 et )l Jgemnal) <l jaly 5 jlall CilieV) 4d jedin o g S
.(Donovan et al., 1985) L Jisll e Jaliall 5 5 )il ilieSU s Kol
Slo Jsanl & 4l o all mdll e dyed yde saa) 4 jae e (1989) Orson (s
2l ae (38 5 e 138 5 b slal) e SU Ay Had) A Y Aas Aal) ArY 8 A siea Alatial
Spring- emergence gu ¥ & ek A lied Gl ladss 3 (Lotz et al., 1990)
o 28 Al 3 dadlh ld s o oS A 3 A Qi) ae a0 jadly Ji il

%20 s
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e sl g oo Levie el Jpana (o Sl Al 508 (o) il il e
saill pobas o Al sl ool lisal s 58 ) b gy sl o
da¥ 5,8 U Bagd i B pal Jpemne ge Dl B 2 saae IS5 Aalial
¢, Lue W (Martin and Field, 1988) L 2 ) bl cul€ dudlsl 4 sl
dlid) o 58 58 il IS a8 alad 6-3 say el Al ae g0 ey ol (lasdl)
o Satorre (1992) crw sy . sy s e J bl Qe il Jeas 050 dias
ol Adliall pe &l 3o i culS @Y1 e Rali g dua Y1 alad) e il
Gl O Audliadl 330 3ol ZEY) 8 gt dayy (COZ o pall) 435l aliadl
Aaydl DA ol Jo Al clils A3 3 Can g gy 3al Jsandly 5kl cilieY)
I o Al ae A adl Y 8 pa Gigan ) a5 Al (s 125 <5) 5 Sl
LS caalil) a0l Adxll 3 aliss) Y (am 25 <22.5) dla e ) Ll 3 8 sl
Ol sl il Adlic dai el Jpana 3 Al GElesd) O D) Gl e ppaal) L
L oade Awdla 2 Cogad 30V Lgwe o Y
.(Bowden and Friesen, 1967)

A Cua QA Jane 3305 ke e Apdlill calai@¥) J seanall 31 30l 5 (Sa
5okl i) il sai Jare dapiis Ao gl Alad) 500 ) ) el J saana A8ES 30
.(Moss, 1985) Jla 3y dla ye 5 jlall lie V) J s s 4nlSa) Julii

sty gl Jpeanad AES mess o (1995) o3l Wilson ekl LS
Jsie Viola arvensis cusiall dall 48 32l Y sd (Pacilw 100 ) 200) Caadl
ST sl laeSd dal) A cul (Papaver rhoes ciall %36 jlaias %74
Jsie S5 (P . @l 40 — 200) (e sl Jganall S Cumit Latie Cinall iy
Jsamndl byl J8Y1 dgplal A0 aie 50 Lpall Jeasdd dle 6 6l
&V 22 o il A Jane 305 T il pall (e il < yelil ((Medd et al., 1985)
ol Lpal el Jpane Ao a0l 6 Ciele 8 1l L 4588 ) 44
S saly) el dan (Dl e %445 %064 %78 Ay olisdll Cliel dudlie

sjball i) s ki dudlnl 4l et 80 glla®) Jsasdd)
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il Gliel a0 (1989) 552k 55 Cudney x5 S . (Carlson and Hill, 1985)
Gl s el s Al (8 Gl dae) el Jpeand Tpal) Aal Gl Ka b S s
Jal sall (a3 o) Jpemnall clils S 35 ) Ao gip BaS ) i) o(in
Al 3 amdl Jare paat 8 dagal)

Slo sl 8 A Jaes 52l il Au ) i sadd 1S 8 el 4 a0 g
z saiall A Jane O Al all G g8 Sy ¢ an ) el Jgis b5 jliall QlieY) dudlia
Al (22X Jordll Coaay % 50 douin %025 Aown AN Jare 33b) iy X s 4
ol s dlany A sadl) adadl)l Ciads L baBY) Jgeanall 3 L g5 Al A el dekadl
Al AU S 1Y Lo il e Chsw 138 6l Gliel) s e aady o3
8 Laal) s il ekl LAdle A Apad 5S Levie Audliadl o 5 ald J seanll
&5 Ledie Ji WIS a5 ) Gabiaial e 5 a5 6 jleall Clie ) dudlie 3 i) IS
A el adadll 8 dudlid) o lael) s 8 8 mliad) Ba ) LS el QS J eandd)
X1.25 Jarall olS5 (X2 ¢ X1.25) ol 3 Jaeey de gy dall 5 32amsall e 5 5aansdll
Ala jo 8o gl Gaad ) AES) Al Al oS Cua clie Y Al 8 selS <Y
zea Jogam e L cdaal) b clieS Jual ¢ puall e JlE g ¢l Alldaiad
33l b Jalpall s IS aelus bl Clie) il e &8l g ud IS8 el il
(Jennifer et al., 2004) Sl dps Axd Al 3 an iy o3 cApudlil) eadll il 36 1S

wary Ll 4 52 (CCRI) Jualadd) Glay agae 4 Sl & ey ol 4 0
Jsia 85 bl ClicY) s Jare 3 (U ¥ anas el )30 2o 50) Ll 50 claadl
(7uSa . a8 150) ) (TS . a8 50) e A Jaee 32l O bl @ lal il
Al ) Ve il daallys clgd Al AU 5Ll ClieY) Al Qs ) oo
o i 3303 ) oo AN Lsiaa o) (Ve L3S 100) A Jaee oIS s il
lisSe e ) ixg A 1000-kernel weight i ¥l o555 Aliud 8 cipall axe
Jane tie Lygina oY1 OIS gopal idll b Qi) dae O e o e cagall pall il

.(Subhan et al., 2003) il <V awe Al ae 43l (V7 a | 48 150) el A
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&b ball Lic Y AadlKe s oY Lginda Saadl Gla@l e sa A Jame 32l )

il W cgia (B Aoad Cual gl zGY) g e S 3l g el
Gliel & dabaa) Aol Y 5l A8 g ol Jsans Aol 3 Adlaa ) <NV aee
any 4 el clils axe dicliae O Ay el &l el L (Lolium rigidum) alud
Caatl) ) Al il Gl ¢l Js Y s (Fa . @il 200 LY 100) (e dsbasal
Lpatl) adadl 3 e cnlS a8 dpad A ) Al L(Pa L g 50 ) 100) e
sy de W Pa L il 200 caaly i) Aslall AKD ve el ClaeY) e 4
il 8 L (%5 - 4) ke dpad) el cumiad) s Y.L s 425 ) ) Jae
Gy cadi jal) Aplsl) A8 vie O Al ALY b (alisi) A olS 88 ke A 5
& e cls 200 il ne oS Lasie %17 ) dpsd ) 6 mliay) A cla
s . Fa L @l 100 ) dslall AESY cumiad) Lavie 9623 ) Al o3 Clias
At pe A3l J8 3Ll lieY) Audlie dag Al 8 oaRliad) A culS dle

(Lemerleet al., 2004) J pasall 28U 4 5 4l Aagis yalaasy)

[rall) Jgaana B Aglal) ABUSY i

& el Llsill (o zaill Jgeana 3 Seeding rate )il Joee b dlee a3
Joand) lazie Jaay I Bl dglall 60 sl aayy Adle dus A o Jpaal)
) 3ol 5 oY) Clesie aal (e ooz Y (e daluall Baa 8 ASas dgs Ale L
b ) i Al 38 e i el il WIS e dudi g il il (e ndlial
Aa) 3ol pieas Joee 3 Lalisd s SUrvival sbal ad e ol b sl 58
Al Al 2l

Apadl) 422V 40y Tl Al oyl < Dry matter dlall sall ) saaty
Jé » (RUE) Radiation Use Efficiency el gludy) Jlaain) ey daiad)
i geall Al A 8 Aplall AN Sy el Jsanall il ol 430 sel o) Y
lalie (58 Y G 1 ) Ol ) sl g Lt o 1S oS 1 iyl (a5 25y il
Lo AL 438 55 dalice 3 ga s came il 3l (e 3Saall Jal jall DA J seanall clily gail
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53l 1 @l Ly <l ntercepted light energy diaall i suall Gl 48 4B ) 525
il (LAI) Leaf Area Index d, dalud) Jdidy ap o oSa dalall dae)
S a5l et Aglee 2o lid WS dudieall A sl AadY) G (e 23 Le o saanal
P A geal) D) e 5 $eS Gabaid (4 Jseanad) clilal Spatial distribution
AL 3 Y A, daludl i s S Ladie (sl Bl (e B Sl dal )
oo Anlall ASY 3 el Y Cua ((Fisher et al., 1984; Savin and Slafer, 1991)
Ghliall 8 el clils 8 (e desiaall A8k S 3205 I Za L cils 1078 ) 104
.(Puckridge and Donald, 1967) Wl s (pe 4 &l

Jie i M) el il alaial Jana 53035 3 allal) dcll) QY Ui aguss
salal) A0S @l a3y Al mhas e Al sl a8 Jaee Qi ) o G el
Jalsal s Water Use Efficiency (WUE) eladl Jlasiad 3li€ s chaiadll dilsl
Jlarind ¥ aes 33 ) 258 8 (S5 .(Boogaard et al., 1996) Jsasall sai (10 3 Suall
Aalial bl S aal 5 Y sadl prge e 3Seall Jalsal S L) Aaliy saill il
Aliles Al 05S3 s Apadl A aa) 5 ) o e e sanall sla e 3 sk Jal el Dl
oiin Y e Ansiall Ghliadl 8 Gos LS diaidie 4l AES & 5 5a) Jpeanall Al
Ja CVame del ) die dgall ARl 8 sl 4 Lab ol (Gallez et al., 1986)
sl il PIA 138 e Aila) 4l Ghliadl g s)a) mall Jpane o ddbid
.(Mcleod et al., 1996)

Aol A 2ay Js & Compensation gas sl e 3 a8l madll Slils el
ShoOt &l sell o1 381 ¢)s Ja sale 5 (Tillers cioladyl (e 5l sae Ll el e
Plant density &aball G5 5l 5 aa 13k daludd saa s b adll il S weight
AES 335 ae Lo aal il e cauliiyy canl) clal o3y dagie aal sy Jiidls
.(Donad, 1963; Shinozaki and Kira, 1956; Lerner and Satorre, 1990) 4slal
Sl Ao 5 il o U o) s Slaay il o)) b ) sl
fpm clilee o degel clilal e AEdL skl g dedds il

.(Puckridge and Donald, 1967; Arias et al., 1994) Narrow spacing
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de 55340 5 LEONS (cansal) el Ciiia il 3 (1994) » a5 Arias Bladl <3
Uy culel 58 Low Tillering Ability Gl Zallaiyl 2aUall iy cdand 5 cililse e
Marcos Juarez el aiall clils ()5 deay (pa (A il 2ie ¢ 14.3 ) Ja
S Go sl lall g iy Bl (815 .6 245 ) el o dullal) g a8 3 il
Twsie OIS G (7 L s 400) dadije dals WA Lo Laie (g i JSE (dial
Lol Uasiye o0 o el iliad ol 38 g o 10 sl SIS e aal 5l i) o35
.(Syme, 1972; Fisher and Kertesz, 1976) 4z yall dslull 48USl (o ,dn coad

iaall 3l Jshs (Temperature &) all cla n Jie 4l Jd el 55
Osmas) 4D (e Sy o i) A Jame i) 3 salll awse DA Photoperiod
Gl 5,08 (e iy Axdi el Gl 8 Joshll el O Cus RS dpa Ale el )
lllie Je Jpanll 4 Jpasal clils 50 8 5 @3 ) claty) e il
& DA Jame 3303 o9 any 13a gl Aadl 5 sail) Jare 3305 W (e s cdaliy) sl
de) ) Bhlie ammy & 75 .l 700 — 500 (e clilall a2 Juay G c3hliall 038 Jia
.(Peltonen and Sainio, 1997) sl & =l

DAl A8 e Gy (NWFP 3 sl 3 eyl g Al 4 a0zl @ el
ae o cadlall del )3l Cag s cn el (e a8 sl (s Adlidd) 5 A0 Y aee
Jaa i Lgina oY) il dia G (555 i) 8 gl a3 il b L)
Jane i Lgine o8 cul€ a8 poa) Al Gasally W (M iSa . 48 25) )
(Khan, 2000) shaudl ¢ J8Y) Al 5 o(*7,USa . 48 125) ) )

el ) Cpamse s e 0 B A3l Gsadl) ddasa A cual Ay A
i) sall 8y malll Jgmne Galy) 8 shall Gu diled) s A0 Ve 80 Al
DA N sl 3 bl < yedsl a8 Ay ladll del )3l Cigyla e Gl g Al del )
Jie dpall el pyassy ddag el laall e sl ggﬁugsggaﬁ Sshadl o ddld)
e g cdbanll oy dlond) & il se Aol Jghay il lelalyl e
535 I ¥a L 5,0 350 U B el aeasaly e qle IS Aalud saa g gl

{(Ezzat, 2005) (> . 5,4 300 «250) imiaiall il ¥ axe ga &l dpall Al

31

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

G elain Haalay del )3 RIS 5 B3 el Aaaa b el Al iy
2l ey LA cVaray el )3 e sal el il (mm Alatiad Al 0 Caags (el
Geadl s Slasyl Juas) Sa el ge sl el ) <l 8 A Jaee 3ol O
333 LS (9612.09 dsiy elaa¥l liay) s a5 cald B paty | Sua gl il
> SPP PY G R PPV X S WA JRRVSRPP IO W R I T R PR IS
e A A Jae Bab) cud Bl Sy D087 sty Ay sl Alally 90151 s
Y ama B3l ) LS el (G ol Ay da Q) 0555 Al (B sl
(2006 ¢t sac ) palal) 5 51 Aabisa & (il e )l

Ul sl Clial ge Al al e dasla (B el B cuyal oAl A
Qi) ae 3al ) () A Joese 5ol il a8 QA (e ddlide Y re i il Ciliual
Apall A 50435 el ) amse DA D5 e %75.8 (70.4 Loty aall il b
SN A Jare o a8 s sl AR 5ol s o I e %17.7 (156 A
el LS csliand dids a1 5555 Al Johs cdland) & Ggal) sae 30l Y
dcl ) amse Bl Mgl e %389 38 ) clay dus il e dua el
(2007 «J43)

25 20 <15 10) il 3 o dibida cYona Ll wpil 15€ 3 il A 3 b
oyl sl 3 Qi dae g ool elu i A b ((Za L 550 40 35 (30
& i aae Laugies ol bl lu il Au O daa g el Alad s a0 Aulall
S S G (P 504 10) S A Jaee i Lgina oY) IS dalu 33a
e gl e Lodging S0 sy oy (a3 L 5,0 40) LY M) Jas e U gina
CNare Cilide o Ay ine dpall AL A 6 clig il (S5 A L deadieal A CN e
el s g clall & Qi sae @ ey Al cleUalY) axe 3345 il G ¢ A
sany bbbl aae 8 Jualad) aiil) (oaygen ) A0 Anlall AESH die saa) 5l Alaud)
.(Herbec et al., 2002) dalol

08 %25 Janas el )3 Jane 335 O aigd (8 pal Alia B s il ekl
.(Minhas and Gupta, 1996) % 15-10 Jaea; Gl 5203 I 3 38 csalall Jand)
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G bl dan e JlBy dabedd saay 8 bl sae il O o plul s N
CRla ) 35 il s L liall (e @l e s clellady) sxe 8 Ll % 3 a1 celial)
ol i sad e (S5 Y B33 a3 S0y cleladY) dae (pe Aablual sy b ol sxe
sl Ban g 4 bl 2e

O Adliall 65 A Jasa 3355 o (1987) Marshal and Ohm ¢ JS aa g 3
S A i) o dais ) el (g0 Cum (g Al malll B AR 3L e aclud ) sk
gladdld 4yl mhan (o s Qi by ¢ galll amse e 3 Sl dalall P a
el el Alaiad 8 i) dlla o (1982) Baker as s . Al sl Juli g e
8 a5l sid) GOERY g A Y s 330 )

e 8 el Ala 8 oa)) aleasy) 3 (1967) Puckridge and Donald a5 L
oo & dalidd) saa g 8 QL dae (mliadl e iy O Say smddnall Al Jaea
Gl s 8 Rl e m o oSa Al ) Jane ae G Al 8 aladn]
Aas Gl s Al 8

Jilidl dae b 4 gine cilEA) i) slgay) Gy Al JAd eV e Jaad
Fag el Cagll G dllyy daa ) s cAlial)l B Gl s dalua Baay
s e il la G 5LSed Jal el i tal) sleal (midy Aidad) Al claleall
Gl e e sl dal A ) sleay) (miy s dalid) sas g 8 Jiid
de (il g dalud) 3aay 8 i) 2ae o) Cus ((Fowler et al., 1989) alsull a
Aaluaall san s 8 Qi 2ae 850030 culS (S5 ¢ A e 534 ) pe Aliiad) & gl
ColSy Al gl e Gmlia) e Lo S Jae 30l ae 8
Gadiyal ) Vel Ak ALY dplie dalead saag G Jd e Gn A8
G dnd axe) Axll oSa g Ll OIS Aa) claleaY) il IS Cua st
(2001 ¢LeDha 35 lall) (il A @ gual) axe 5 cdald) 3as

DA ¥ ane Jlenind et 55 s 53l el e Al (1993) o5 5 Easson
a3 dmiaid) A W are g 4d a8 (%o . 5% 1600 <800 400 200 <100 <50)

Al A EVaee B Ll ae 45l SUrvive skall a8 e a8 Al clilall A
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DA CN e e A Al el e Jpanl S ccililall g 3208 dudlia) Cay Sl
Bl de (giee IS0 Aual AL Cuaidd) e 8 (% L 5% 100 (50) deaidid
G daludl saa g B Q) dae 3L e ae ) e 2_(: .5, 100 Gg Al cVaeas
LS 3 paliall Slelaly) 2o A (aliai) Ao aal ) ol 8 Qb s (=l s
CNaza el Gua caal gl clall Galall g b ) 55 (alaanly A Jaee saly ) sl 5
L (il 5 can) 5l il Fresh weight <l ¢35 0 (p . 5% 1600) aladl i3
calall Wiy il Jsla ) Baally 51 Gl Gl A iV aee b il o Lis )

e e il A8 el Gy A8 ) saaiall Y ) B8 s sl Al i
Aall 5 (de) 30 Gee pshandl o Aaleaall ¢ Jane 35 3Y) apaniil) Zae 30 b 52l
Jara 533 O (Y bl @)l 5 Ll Jsaane 3 YiEld components Ll sSa 5 4l
sl e (aRlidsl ae Glld 38 555 cAaluall saa s 8 clelladll aae 5303 ) 3 8 A
skl Al Qi 53 LS . 1000-kernel weight des <yl o 5550l 5y caluad)
3Ly A ey 8 il 2 5an 9 008.2 Jaray dpal) Al 3005 ) an 12,7 ) an 17.8 (0
dagall Apall Alal) clisSa e 223 A cdalisall 32ay & Jilial) dae A e ecililall 2ae
.(Frederick and Marshall, 1985)

Al ol A€ e (1991) o555 TOmpkins ladis Al cojlaall il < el
b 19033 (el Sy ial) el Jpemne Ao i ghand) s Al s ¢ 0 ¥ aan Ll
saill gk il A Jaee 3ol 5 ¢ skl (Al QWIS vie dpall malll J pana dle
b bl LicY) s daiy cdalial saay 8 Qi) dae 52l I elld (5 ey A0
Adlusl) 305 die A ) (35 Jaus sia g cbaal ol ALl 8 A sl axe A0 s
ey il o (1990) Lerner and Ceerri Jldly L A eV e Jaliig  shand)
A )y 305 il s (S s mid 8 (Pa . il 930 — 180) e Al
dait yall Aglall 28<1 (f (1980) Darwinkel il LS | itis ) sl o Gpiia b
ol i)y gl Y el s i) Y sa5i o oSa

Numerical Yield Components sl dpall alall <l e Jalas il <yl

sanl gl Al o5y paliadl U o (P s 1078 — 104) e il sae saly) o
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G 2o K5 9099 ey aal ) il & sl dde midd) s 8904 diay
i O ALl 8 Gl sae oS cpa b et AU 1 b el < S0 e il
wsall 535 O (1996) » 55w 55 Mcleod a5 WS . (Puckridge and Donald, 1967)
oaid 3 ) Jaee 50k O (1978) Darwinkle ass g & o saanal 286, Sl o
Jes chan Jle Aalidll 52n 5 (0 53 semnall gl 2o IS Jlially (05 ccosenll (35
I Ly ) Aglal) A8ESY 8 % L ds 19000 ae & jiall Za . G 22000 s
Aalad) saay & Jbnd axe 30l y Aadi e dedi ) Aolall KN ve Al 3ol
.(Calderini et al., 1995; Harper, 1983)
el Jgpana b dgitall Jullaally 13 Alalas s

daea) il o dnecaiall ddaad Jilladls Seed dressing sl dllae 7
(s omall Apaaddl ualialy 3,00 @aad sels JalaS sSE oS sl B3l
Lo dsanae () dally dagal) 5 pnaall dpeall jualinll jais AlS4e o Glaill (8 aelid
il daslie ga 23y ¢ Y sailly slu i) e ol 08 e Gaty il A
DA e Drought tolerance <iliall Lelaas s <Disease resistance (=) ol J seasdl
e 51y Al Cand) 40aS pend () (50555 colpall Jlanind 301 3Ly

el madll e Gl Aed o Wl G oal A s 2l el s
el Jpmne Ao 8 W 5500 48 s ¢ shl) 2SS Alaleae oyl Cargy (Triticum durum)
el Agaeall yualialy )sddl Aldae die Juadl 2l il oda ppen a2y L Agal)
@ Apall ey cclay) A cal ) G gilalae Q5 Al Al ) e Do el 5 ral
Slo %1485 ¢ %19.7 Loty Ldaall Jllaally 53 B Led a3 Glial) aes

.(Troccoli et al., 1998) ) &l

(Zn, Cu, MO ) G yall jualinlly maill Ha 3 5ils A jal 6 AT 4500 g

J§_g )Al_uj\ bj@JL@.‘\\j_’\;\&_muéuﬁ;ﬂé\l\ JJM\UAJJMJ\J.\S\ MAL’_A&L\ZQ'}&_\:\;
Op Gagl i duwd o)) 8 Al Al G odgle Jeaal B0 clld ol

el )3 e b i) Jleid 53 5 . Janineall Jplaall s 35 9613.30 5 %17.23
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sad dpall Al 2l W s B A e aad Sl Ghall Al 4 Jaeey el
(Tony, 1997) sl Je ¥ i€ . 45300 <240

sl Jualae Aol 5l sanall gl gpnt Cangs g (& Cuoal A iy
(<liy cln) Micronutrients s yall Ldeall palially Hodll 4008 Cl Cua iy 514l
28 gl 2 ) s T gl il Lole IS8 Janall sar G L il 33 )
BY-NINCRCAR-RUE I [ ERN [ PPN I I VR PWICT N PSP PR XIS
Gl S5 e padl Jhsad) 5 (pe Jli g o pmnall a3 Jame e 33 53 e GRS
Al s g Tl el gy bl i el T dpaed) sl
.(Privalov et al., 2008 )
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:Materialsand M ethods 4dil jha g Easll 3 ga
S (11050l e sy epald Laa uldl) malll (o cpiia o Al clo ASLA Balad)
Giomy ond) Lol Apadell Sipalll Aalall Al e gl Ciiall A e Jsaal)
Ay (ALsl) Alaldl ol V)5 el Gl clud jal opell S od) ey o Jualad)

i ¢il) Alaiey) A Jlaal) cilall

salll dapday sald Canall Gl
n g caal WS QA cal
A5 2 o 4K Dl ddh 1994 S Coen 5l
gl die Alaull 5l oS5 L aladl

Jstie gl JSy il

saill daplay glegy Cuall Sl
Do Bl el Dla L
Seag ol WS Lalall e
il pliy) Juay Lol 4,
vie Al o5l 105 44 5 )
el Kay LS paill

L slaia

2003 st (1205°L80) 1 L 52

:Experimental Site 4 il 345 ad ge

5$d Al L gy Adaaa 8 2009 - 2008 el a sl DA et i
Sy 01125 pan sl mha g adi i il celaysudl Aailan b e ) duadall Csal
Li o5 36.35.34 Jsh ha o gl ok 245 ai Lo (s sl (g shaall Jshell Jane
(1 eJsn) ikl Leal sy L 5 31a.32.29.27 (e
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Aol 30 ghige Al e s SoitSsall Jladl o 1(1) Jsea

i) yealial e | i S il s &l
0
(Ppm) o P (%) o
Dshugd | s (%) (pH) e ala | day il )
2 247.5 0.58 741 20 60 20 b
Sl g PA g jhall Jshagd) 5 )l cla s b gia (s 1(2) Jsa
» 20002008 =) ;31 s 3l
Al Jshg) | Lgad A Ayl bgia | 5 ) s argie
(o4 (RH%) @ 2 puasa s
- s pual alaad ¢ sl (ol
10.5 - - 21 354 Jsd
6.7 25.9 70 185 29.2 Jo i
20 31.1 75.4 148 25 Ay
17 53.7 87 9.1 18.3 IS o slls
82.7 36.9 76.5 6 16 S sils
96.7 41 81 6 17 bl
12.4 36.8 84.1 8 10.3 23
4 26.6 76.3 11.3 24 Ol
- 20.7 76.8 15.4 28 Iy
- 185 46.3 20.35 35 R BTSES
250 pasel il dobed e | pagp | ISR
sl saill pga P&
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Treatments aze 31 cdlalaal)
Jslaas el 53l Jd 50l dldae i 1Seed dressing ikl Jallaally ) gdl) A
Al paliall (amys (N 9% + P 15%) s »SU Adaall Apaaddl paliall (yany sy
S5 Jaey (MN™ %27.4 «CU™ %6 « ZN™ %18) zaill J smnal dagall 5 jaal
= (Synergize up) Ll bl o Joandl 2L A0 e as) ol lall Jlae
Alalae ()5 O3l Giinall SIS o 5y Jially < iy iy ) PhoOsyn a8,
Osmnd Ao Gauat b Ll Jilaal oda e g0 s aDA (e (S o(20L)
Ayl del o0 Al b el clilal selS (pad DA (g dpal
ipal) sl Jpmne Ao 3 A0 Jaee il Al 0 cia :Seeding rate A Jaa
D Jaee aant Gangy ((Maisn L 28 12 9 B) L Ve A del ) PIA
DAl dolall A< cudbia) A ) dilie e Optimum seeding rate JiaY)
SV A Jae xe Pl cls 102 4 il Gua cpsodl A o
Za L il 1205 o(Maisn . 2S9) A Jaee die ZaL i 1555 ((Maig L S 12)
(Maisd . &S 6) V) Al Jaee die
Weeds 5 juall licVl pea dadlSe el \Weed control 3 bal qlisy) dadlse
5% Aa e (b cndadl Alee @y G s Cudailly Aldaa) duy adl) akadl 3
LS ) Ko Sy st Llee Sy jaly (din @05 3-2 s j) Jsand 3l (0
e (5 ALl Ay el adadl) S e b bl clieY) @ ek

Tl gSa g dadl Alal) 3 A g paal) A 30 LR daja il gSa datluse dped Gl

al 5 g aal) Al 3l cllal daja S (e (hsSe S Al At 3083

dsall dad ol cilael ) B O leleall G gane 30a3 3 o) ey @l g (Ll o g Al

& oRla) s Clua 5 & (g «(OCP) Optimum Cultural Practices 4. syl

«TRD(y) Trait Reduction Deficit Maleall o8 (saa) Gl 4yl daall 408

AV Apaly ) Alalel) plasinly Glld 35 L e s paal) (ppiiall o ieS al Z8S Can N

(OCPyy +.....+ OCPy,) - (OCPDY g +...... + OCPDY x,)
TRD(y)% = x100
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o Gua

(%) Y Alalaall i G5 yaall Adall A (alias) A :TRD(Y)%

X il o) B il dea die A s el ddeall 408 :OCPyg

Xy il o) Bl gl de s die G syl ddall dad :OCPyy,

Y Adalaal) il A @l 4a3a :OCPDY

X cial) ol y dldad) Gl JBiall il da s e du s el dial) 4ad :OCPDY xq
Xy ciall saly dldad) Gl el clilal 2 s ge Ayl diall dad :OCPDY ki
Gyl GalaaY) aae N

A A8l (gd g Al 5 0 pdiall BILLY) o JS U (e AR Dalaal) GlELE) o

(OCPx; +........ + OCPy;) - (OCPDYx1+...... + OCPDY x,)

TRD(y)% = x100

(OCPy +........ + OCPx;) - (OCPDY x1 +...... + OCPDY x,)

TRD(y) % = x100

(OCPyy +.....+ OCPy,) - (OCPDY k1 +...... + OCPDY x,)
TRD(y)% = x100
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:Planting method 4s) 3 43 )k
G A e (L Sl Jial L s (2008/11/30 s el i
Oshay yshus b dugyaadl Galiall ce yy (@) ,Se 3 X Adlaa 24) Ay jal dakid 72
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Abstract/

A field trial was conducted in Hout Agricultura Research Station in
Swaida’a during the growing season 2008-2009. The experiment was laid
according to the split-split Randomized Complete Block Design (RCBD),
with three replications for each treatment.

The experiment was carried out in order to determine the role of some
cultural techniques in the improvement the performance of two durum wheat
varieties (Chams and Acsad; p5) under rainfed conditions, and identification
of the most important morphological and yield traits associated with drought
tolerance and maintaining the production capacity of the investigated
varieties, in addition to determination the contribution of the studied cultura
practices in the improvement of the crop yield and yield components.

The statistical analysis results showed significant differences (p< 0.05)
among the interrelated interaction for all the studied variables, and al the
investigated traits.

Plant height was significantly higher in the variety Shams at the lowest
seeding rate (6 kg . dounem™), nutrient-dressed seeds and the weed-
controlled plots (68.47 cm), while it was significantly lower in the variety
Duoma,, at the highest seeding rate, without seed dressing and weeding
(56.20 cm). This indicates the importance of pre-seed dressing in the
acceleration of the initial seedling growth, and the early seedling vigor and
seedling emergence, which will improve water use efficiency. In addition to
the importance of weeding in minimizing the competition between weeds and
wheat plants for the above and underground growth requirements (Water,
nutrient, light and CO,).

It has been found that the plant leaf area and leaf area index were
significantly higher in the variety Acsad;ios (Duomay), at the seeding rate
(9 kg . dounem™), for the nutrient-dressed seeds and the weed-controlled
plots (175.88 cm?, 2.75 respectively), while it was significantly lower in the
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variety Shams, at the lowest seeding rate, without seed dressing and weeding
(106.26 cm?, 1.65 respectively). Results indicate that the variety Duomayis
genetically characterized with higher efficiency in the maintaining of the
source size ( leaf area) compared to Shams, this can be attributed to its
efficiency in the increasing of the leaf area. The enhancement of the leaf
expansion and as a consequence leaf area index in the pre-dressed seeds can
be attributed to the pivotal role of the nutrient solutions in accelerating the
initial seedling growth, and seedling emergence which will further increase
growth of the aerial parts based on the compound interest concept.

The flag leaf area was significantly higher in Duomay, at the lowest
seeding rate, nutrient-dressed seeds and the weed-controlled plots (24.43
cm?), while it was significantly lower in Shams, at the two seeding rates (9,
12 kg . dounem®), without seed dressing and weeding (15.32, 17.35 cm’
respectively). These results assure the relevance of seed dressing before
cultivation with nutrient solutions, and weed control during the early growth
stages to increase the availability of water and nutrients for the plants of the
economic crop, especialy during the early growth stages, which help
increasing the plant growth and development.

The heading date was significantly higher in the variety Duoma,, at
the lowest seeding rate, nutrient-dressed seeds and the weed-controlled plots
(158.00 days), while it was significantly lower in the same variety, at the
seeding rate (12 kg . dounem™), in the weed-controlled plots, without pre-
seed dressing (143.33 days). Increasing number of days to heading in the
variety Duoma, compared to Shams can be attributed to the capacity of the
former to maintain the growth and development of the vegetative parts for a
longer period, which will delay the heading compared with the later. The
delay of heading at the lowest seeding rate (6 kg . dounem™) was due to
lower plant density, which will help plants of getting more amounts of water
and nutrients, prolonging the vegetative growth, particularly in the nutrient-

pre-dressed seeds.
141

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

The flowering date was significantly higher in the variety Shams, at the
lower seeding rate, nutrient-pre-dressed seeds, without weeding (146.33
days), while it was significantly lower in the same variety, at the seeding rate
(12 kg . dounem™), nutrient-pre-dressed seeds, and weed-controlled plots
(152.67 days).

It is obvious that reducing of plant population will significantly
increase the number of days to heading and flowering in both the studied
varieties.

Number of grains per spike and number of grains per plant were
significantly higher in the variety Shams, at the lowest seeding rate, nutrient-
pre-dressed seeds, and weed-controlled plots (38.60 seed . Spike™, 64.79 seed
. plant™ respectively), while it was significantly lower in the variety Duomay,
at seeding rate (12 kg . dounem™), without seed dressing and weed control
(25.70 grain . Spike*, 42.32 grain . plant™ respectively). Variability in the
number of grains per spike and plant between the two varieties can be
explained either to the genetic variation in the number of the fertile florets or
number of grains per spike. The higher number of grains per spike and plant
at the lowest seeding rate can be attributed to the formation of relatively
bigger source size compared with the highest seeding rate, so the explored
soil volume will be greater in the former, where plant can extract more
amounts of water and nutrients, which will in turn increase the rate of plant
growth and development in the nutrient-pre-dressed seeds, and weed-
controlled plots, thereby increasing the number of grain per spike and plant.

1000-kernel weight was significantly higher in the variety Duoma,, at
the lowest seeding rate, nutrient-pre-dressed seeds, and weed-controlled plots
(46.67 g), while it was significantly lower in the variety Shams, at seeding
rate (12 kg . dounem™), without seed dressing and weeding (36.70 g). The
superiority of Duoma; in 1000-kernel weight compared to Shams can be
interpreted to the reduction of the number of grains per spike and plant, and

increasing of source size, especidly at the lower seeding rate.
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Biologica yield was significantly higher in the variety Duomay, in the
nutrient-pre-dressed seeds, weed-controlled plots, and at the highest seeding
rate (988.00 g .m), while it was significantly lower in the variety Shams, at
seeding rate (6 kg . dounem™), without seed dressing and weeding (36.70 g).

It can be aso noticed that grain yield was significantly higher in the
variety Duoma, at the seeding rate (12 kg . dounem™) in the nutrient-pre-
dressed seeds, and weed-controlled plots (405.21 Kg . dounem™), while it
was significantly lower in the same variety at the seeding rate (6 kg . dounem’
1, without seed dressing and weeding (214.20 Kg . dounem™). The reduction
rate of grain yield deficit of seed dressing, weeding, seeding rate
(6, 9, kg . dounem™) was (5.52,10.19, 4.28, 12.94) respectively. This can be
attributed to higher 1000-kernel weight in the variety Doum; compared to
Chams, in addition to it is superiority in the biological yield, leading to
increase of the total dry matter available during period of grain formation and
growth and grain filling, which will increase the final number of grains in
the unit land area. It can also e noticed an increase of both biologica and
grain yield at the highest seeding rate in spite of decreasing the number of
grains per spike and plants, this is mainly due to increase the number of
plants per unit land area, which can play a compensatory role, increasing
thereby the biological and grain yield.

Harvest index was significantly higher in the variety Chams at the
seeding rate (6 kg . dounem™) in the non nutrient-pre-dressed seeds, and
weed-controlled plots (0.44), while it was significantly lower in the variety at
Douma, at the seeding rate (6 kg . dounem™), without seed dressing and
weeding (0.28). Increased the value of harvest index in the variety Chams in
spite of being the grain weight is significantly higher in the variety Douma,
to the fact that the reduction in the biological yield in the variety Chams was
much more higher compared with the reduction in the grain weight.

There was significant positive correlation between leaf area index and

number of grains per spike, plants, and 1000-kernel weight (r = 0.61 , r =
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056, r = 0.63 respectively). These results assure the importance of
maintaining the source size under water-limited conditions to increase the
photosynthetic efficiency of the plants, and dry matter synthesis and
accumulation, as a consequence the total available photo-assimilates during
drain formation, development and filling.

There was aso significant positive correlation between flag leaf area
and grain yied (r = 0.86 ), so maintenance of flag leaf expansion is
considered as one of the relevant traits to improve the grain yield of durum
wheat under dry farming systems.

There was a very significant positive correlation between the
biological yield and grain yield (r = 0.917), highlighting the importance of
the biological yield as one of the physiological components of the wheat
grain yield, especialy under rainfed conditions.

There was a negative correlation between the harvest index and the
leaf areaindex (r = - 0.47). This s attributed to the fact that increasing leaf
area index will increase the biological yield, which will adversely affect on
the harvest index.

The contribution of the investigated cultura practice in the
improvement of grain yield and its components was computed, via
calculation the reduction percentage in the targeted trait in the absence of a
specific treatment, and it has been calculated as an average value for both the
varieties. The reduction percentage in the number of grains per spike and
1000-kernel weight in the absence of seed dressing was (8.36, and 5.62%
respectively), and it was (8.79 and 5.85% respectively) in the absence of
weeding, and it was (12.66 and 2.53% respectively) in the absent of the
optimum seeding rate (9 Kg . dounm™). The decreasein the grain yield in the
absence of the seed dressing, weeding and at the two seeding rates (6 and 9
Kg . dounem™) was (5.52, 10.19, 4.28 and 12.94% respectively). These
results indicate the importance of optimization of the implemented cultural

practices to achieve aremarkable increase in the wheat grain yield.
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