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Table 1. Some soil physical characteristics of experimental site in different depths

Sl Sls gt Soil depth (cm) S Gas
Soil characteristics  0-10 10-30 30-50 50-70 70-90 90-110 110-130
s b
FC (cm3.cm‘3) 0.31 0.38 0.39 0.40 0.40 0.41 0.40
f’;': ;’/‘5’7 abd
PWP (cm3.cm‘3) 0.11 0.12 0.15 0.16 0.16 0.16 0.16
L &
S 123 14 1.46 1.46 1.46 1.46 1.46
Py (g.cm ™)
oSl il

Soil texture loam loam

loam

Silty clay Silty clay Silty clay Silty clay Silty clay Silty clay Silt loam

loam loam loam

plal 5 0)l35 a5 ot Al gy 3l eabinal L
s Jf @>ius (Zavareh and Emam 2000)
5 Y e\ db e Tk o
Cogrm s Olintl me sl b La ady ualsl
alore DS LS e o ST 358 51 (5,8 sk
A3 amm 53 5l 4 gl dBB & ST
)aﬂ\/bsjbjsjljﬁjswwlé.ﬁw;
A @b sl s 3 5aS Ol g A2 3 8l
2305 SN0 e S i o 5
23 (‘J-?)J:SD' (g 53) 053, 35S LS
)Jjbghjs(a)_?}l;\“)@lfcli:ﬁ):)&
o ol ol s (s A B c\f@
pomaT Dlid 358 S 53 p S S Ve 5 (&S
oy LD S a5 Golie jsb @ 03l 0L 5o
NS 355,58 o5 eslinal 5,50 SIS g5l
Lo o s 9 aaﬁdk;a).so.sli:wu)}s@baﬁliflé)l
g 4o IS5 den 53 Hdy ST As e ol
SHSTL e 03 sd e 100 (ST L s e
o\.aJ.«.aJ)\;\\‘M‘oLng.aYb@)UJJ)L&A)J(;

1

JJK&LAS}J{CJ_LQB)DJJBM
e plal DS sl 53 ke iy Joli Sl
S0 5 oy Slles ple LT Slles
slasles (b planil LSS H b La las
(Aals) da ) 0y95 IS 5o LT, ol u..i‘iLejT
33 e gy by ads e s BT 5 Jlesliy
S 5 pal o e s 2T 25 Jleshils ol
54l Oy dl e 53 ST 25 Jleshily oy o
03 il s (eSS (LT L s sles s
(o dlesl 1 8 s s gialer g CalS A
L ol 50350 OLSS Ll -3 s)ls Lo jlas e
Sle bl s Ot 1ol 53 siome oy g5 ) £ 5
Lol Jlesl o 55 ok plonil OLSS shay 4mn )
A 2y il e 53 sy A Cog S GO S
Cosby Oy o311 6 baylod s 5 423 55 (65T
ST (ols) b bt ol 4ty Gas b ST
QJ_i)J}\fCLAS);u)J'».LALi)Lg):.,UM
SLeMbl s (g5l T Cusgitoe O g 5 5L o1t

5 lodalin &y g 4 olS L) Jol o S & by 0


www.SID.ir

VAR Olens s oF o 5lacd cpns g Al Ol )5 psle Al

S bl s STl by lias 5 LT s
adbaie S Ol S ulT T i oy
NG 2 gl (o) b b ds Al aan s
Y st 50 T OT alie) s 8 alons Lo sles
Jol dlw oLy s sl Hlas (Cul ol a1,
APV LS AP/ 5 )5 5l s 5 am ShalasT
Jlw 53 g AF/F/NQ G AF/Y/YE S AF/Y/YE B AF/V/YY
L5 A /V/YY AB/N/YY LS AF/AY/Y 5,5 5l s
Lbis olaT cils 5 0l GAD /Y/4 5 AD/Y/A
T 5l J3 &S Eosh) 6,8 ol 4 a5
Sl S @S s e dolae ) Ges
Ol e 03 (5 e olS iy 3585 pde s 4 0T
L olal OF g 055 (ad sl &S b
sl I > 5 glgsl 3 a8 558 i eslinul
Sk Ol b (5, oI 035 0s i (55LT
ST 4L 2o (LaPr oIl 4 AD Jlu 3555 53

Sl B LSS 4ty gy Ay do s

e g mbs

okl T
53 Ll 1SS a5 (b pan LT T Ol
s SleyT dle 55 a8 58 .ol o 51,1 Y Jgut
s o ezl 1y LT T ol oy i dals
Oy 5405 8ol SLas ol 55 olS 5Ly 50 OT
S5 5 s S (0K )13 a5 S oS
O)}JJ-{)JO‘.:?&ﬁ))L&::)}Lﬁ‘.&}fQJW
%)To\ﬂ‘wla;ﬁa_?\y&_:\_ul_e,;u)
©aS olasles o Sl sldie o ST (LT
c.,\_saﬁ‘t_?-\},au_ﬁdm_?l_g.)_i)j\&\cjjsgb)y
Oy adom o 2 e laT Jws 5 a5
Wil Sl a1y B ymae T Ol oy 28 alls
5o Jsmamn 2aLS Ol (e Sl dl o

.bﬁ

Y

LacSlionS o gmen .25 8 plnil laaciy (55, » VYAF
lesT sl dla s ails 5 Shee LS FalS Eel
SLassss p3 dlw s St o0 g slp S s
SianE Gl s BB b S S Bl b e
A el S S (6,

S o ls I w3 Sy om0 il Sldas
o Subls p QLS 518 8 bl S 55 e e
slias 9 Ol Bolal Oy g 4 a5 9 ) Dlds
Solent Uy ,agelel Lol s o slaasls
ssbalaag by o Juol sl eli . Lus
:lj_? Slw -y Ve sles L ol s S
14 5 ST Gla ls e ils oK
ng.um&w»\w»&
als H152° 855 22 9 Sl b ali la oy >
Bl Gl oy s sldad (o5 5 ool sla L
5l s as s ls g,y Olgme o b 5 kol
O3 S A SIS 5 Il s a0
0597 o oo b o2 5 (ol sl Lo il
2 OT s 5 JladenS ol Sloslizul L s il
laeslsy S s 6)-:? ol als 5 g 1 Hldae
3 LT ko 5 4 i 35 gm0 sl (-5 o510
Jab cails 5l a 335 dile Slio slas s 8
3t pslr sl Gl pals o5, Ol 9 oy >
Lds 5,8 o3l 68 e gl Lo

VWAY sl =14 @)U o3 del dw js oils
o ol Gl DS d e p 93 Lo 53l plasl
2l S 5355 w3 sl 5 o) B Oy a0 5
@)UJJA_".&:)WADJ\:J_;‘\@)UJJLAJLQ.;
Jlw s csls Oz L Cals 5 \WAD 55 =Y
Edls p Olaj cpl gl e 435 Sy 2 L Ul
(Sl 83 5 Ao o 51 3355 S 35 b sl Il o
288 el 53 05 Jl 4 S

Jes S by 4 by e SleSILI Sl eslizal L


www.SID.ir

ST Glasles 53 e s o 5 (ET) G5 — e 5 (W) (65lT T ( Syl Ol =Y et

Table 2. Precipitation, Irrigation (W) and evapotranspiration (ET) rates in water stress treatments (mm)

” S5k Water stress Treatments T i5 bl
Year Precipitation I I3 I, I5
(mm) W ET W ET W ET W ET W ET
2004-05 yrAv-A¥ 582.0 686 835 611 769 579 734 501 716 191 458
2005-06 \rAf-Ad 368.5 689 879 658 837 636 824 420 678 269 548

R Jiesl ]y ;ﬁ)?J&}@K%ﬁ)J&TJJJL&Hh ;)Q{)::Jqusi.u).\.&)abf):&TJddw\ 1 L(ML;)JL)A)}JJ{).\&)E{T:II
.@54tﬁ,¢.:\§d>,~)>,\.;)514;{1);6\:,.5;‘5)ngﬁz)u;:lsja\m,\wa,fﬁg
I;: full irrigation in all growth stages, I,: water stress in vegetative stage in early spring, I5: water stress in flowering and

podding stages, I,: water stress in grain filling stage and I4:dryland treatment with supplemental irrigation in time of planting.
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Table 3. Mean comparison of plant characteristics of rapeseed in water stress treatments (2005-2006)

Water stress Treatment

&Tu.‘“,.'i s)les

Plant characteristic S Sl
I, I, I3 I, Is

No. branch o el olis 34a 41a 38a 31a 19b
No. Silique.branch™! Ep il 3 oy 5 slia 13.6 ab 144a 10.7b 11.6 ab 58¢
No. Silique.main stem™ ol Bl 53 ) 5 sl 33.1a 29.1a 30.2a 324a 8.6b
No. Silique.plant™ G 3 e g ol 46.7 ab 435a 41.0b 4400 144c¢
Silique length.branch™ (cm) i 3 g 5 J b 58a 57a 58a 53b 4.6c
Silique length.main stem™ (cm) ol @l 53 oy 5 J sk 6.0a 53Db 59a 5.0 bc 48¢c
Silique length.plant™ (cm) ol Bl )3 g b 59a 55b 58a 55¢ 4.7d
No. grain. Silique™.branch™ el oy 58 bl 163 a 162 a 13.0b 163 a 1140
No. grain. Silique.main stem” kol Bl oy 53 il Sl 16.9 a 143b 13.0 be 16.0a 11.6¢
No. grain. Silique™ plant™ G g Cpor g 5 Al sl 16.6 a 153a 13.0b 16.6 a 11.5b
1000 grain wt.branch™ (g) el 3l e 05y 3.6 ab 3.6 ab 4.1a 3.2bc 30c
1000 grain wt.main stem™ (g) Lol Bl 3 ails I8 05 3.8a 38a 38a 33a 30a
1000 grain wt.plant™ (g) YO P FINNEY) 3.69 ab 3.71 ab 398a 3.26 be 2.99¢
Grain yield (kg.ha™) als s Slae 3560.0 a 3270.0a 3080.0 ab 2640.0 b 980.0 ¢
Straw yield (kg.ha™) oS 5 Shes 5400.0 ab 5900.0 a 4700.0 b 5400.0 ab 2400.0 ¢
0il content.branch™ (%) s 3l g, Ol 36.1a 34.3 ab 34.6 ab 28.0 ab 235D
0il content.main stem™ (%) ol Bl 3 &ils g, Ol e 359a 31.6a 33.6a 323a 27.1a
0il content. plant™ (%) Gy als gy Ol 36.0a 329 ab 341 ab 30.1 ab 253D
0Oil yield (kg.ha™") o, Ses 1280.0 a 1070.0 a 1080.0 a 790.0 b 250.0c¢
Protein content.branch™ (%) Sl 53l 5 Ol 24.06 a 214a 26.0a 245a 244 a
Protein content.main stem™ (%) kol Bl 53 &ls g Oljee 263 a 23.7a 27.0a 264a 22.8a
Protein content.plant™” (%) &g 33 > g s Olae 25.2 ab 22.6b 265a 25.5 ab 23.6 ab
Harvest index (%) Csls p esls 40.0 a 35.0 ab 40.0a 33.0 ab 29.0b

4_L>]4):.L.i:)Lg'-\_:.g‘):gl:&é)LﬁTl_iﬁé)L«_JZI5}A}\>Q.L;.~)4>]4):&TL;JJ leil4‘h}:q-)}5-‘}:§:ijgadlf41>f):&-l—&;:JLQ.;\ZI3UL€.5)::J\>.‘A6.':¢_”M)Abf):¢TL;Jle I aals) sy 059 IS 55 WT

g;')“"‘}’ E) cals

I;: full irrigation in all growth stages, I,: water stress in vegetative stage in early spring, I;: water stress in flowering and podding stages, 1: water stress in grain filling stage and I,:dryland
treatment with supplemental irrigation in time of planting.
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Means in each row, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 4. Mean comparison of yield and yield components of rapeseed in water stress treatments (2004-05)

Plant characteristic P Sl Water stress reatments sl 5 sl
I, I I Iy Is

1000 grain wt.plant'1 (2) G4l o), 34a 34a 3.2 ab 33a 290
Grain yield (kg.ha™) 4y s Skee 125002 930.0b 1100.0ab  870.0b 260.0 ¢
Straw yield (kg.ha™) 55 Ske 561002  5510.0a  5120.0a  5070.0a 1820.0b
Oil content.plant™ (%) G gy als ey Ol 36.7 a 30.4 ab 32.2ab 29.1b 34.5 ab
Oil yield (kg.ha™) ey 460.0 a 280.0b 360.0ab  260.0b 90.0 ¢
Protein content.plant” (%) G g gdails 58 Ol e 20.7 a 20.2 a 22.7a 21.8a 23.8a

oo Jlasl iy (a5 S5 5 allS d e 53 T 2 Jleslils les 53 sdaee o sy iy A e 3 T 55 dlesl 1l d(aale) ws 055 IS 55 LT

(Sl 3 SISl s 3 sy gl 53 (eSS LT b s s ts 5 s Dy a3 T

I;: full irrigation in all growth<stages, [,: water stress in vegetative stage in early spring, I;: water stress in flowering and

podding stages, I: water stress in grain filling stage and I,:dryland treatment with supplemental irrigation in time of planting.
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Means, in each row, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's
Multiple Range Test

35 A5 e 50l o e s 55 5l 5 ,le FHERYPYS
Lel i otaline (55l ome (oDl s Oy Al 4o Coos als 5, Shes Sldde LiolesT dlo 53 58 s

oo sl s als :J,gl..;.c 9> Jlo )3 59 Hls gae L;\)\Ar_i:)LAg}:)_gl.‘.;)lu\_bdf_iﬁL;\)\:
)J#})L@{&‘j‘))&))b@ﬁ)%ﬁ)b Jj\du):u\zsj_{lwg_w\u}_,)lm&u:ﬁf
)\A&deqﬁuwc@ﬂf«b-f @\ijumf(nj).\_?)padugw(?d,.\’,)
5 kel sl 2lesT mls b mls ol .08 K adl s OB W 5 p g 5l (3L 2iy o 55 0L
S 5 > (Istanbulluoglu er al. 2010) oL aa 30 sl s j;juﬂ Cﬁjjjﬁs C,.:S'@)l:
)JQ‘}JL;A bt}_.p‘}au_i‘m})‘}d‘};-r_h Wdﬁ‘dl_w)bg;_w‘ obﬁ;}a JJM Lfiﬁlsd‘\
Lol Ll 5 Cgplin 5 5538 ol osles sl S50 J2lsl 53 () ddams Ll d e 55 1T Slasles

V0


www.SID.ir

VAR Olens s oF o 5lacd cpns g Al Ol )5 psle Al

(Geerts and Raes, sl 3 5 Lf 9 Soriano, 2007)
O oliws Glow Olg5 e U555 5,158 2009)
‘J—‘KLQJL:{TLECE‘”“\"}&U‘*{JW;;M’
;\:ﬁlﬁ\)gTJMo\ﬂd)LﬁT;&\ﬁ-\l{
5 g slul 4ils ;ﬁw,; TE1'S] d’:.;a[f &;il KPR
ols” & ylos
)?J)Q)Jd}‘;}bé\ﬁdjb&@lﬁ
.C._.ﬂ\cu‘t_?b‘rd).l_q-‘)a(ajbdt_us\_}_f
)J&j))@&)&f)bj;_?)w)b
(s iy 0ds e 8 Sl e 4yl sl
b K5 i S0 G oS s Slas Sl
JiL‘”Q‘:‘?—“";ASo)'de:—&:’.(’jJJL‘”)Ju:‘}}
Lffblf)ﬂ&)‘@dﬂs-u-f@-bu)w
J})Ji@ﬁ@Tﬂdﬁh&)fﬁ))@b

.Cﬁw‘o)ﬁ)b)}%ﬁdfasu\j)}‘al:ftu\j)0)3.5

S sdome gy iy ade e s 5 e Ll
{10 g R P S P B RS- Wi K ¢
A Jlast il (ST o enliad wlkiwsj (S0
M\JJJSL‘.&)JLSJ\:L;'M,;UGl.s;@)wJ»JJ
OLen 5 08 by plis = (F Jsd) il
Fanai et ) O,LKan 5 oL 5(Gan et al, 2004)
5, s 41 4 4 5 Lol 0l 3 S (al,2004
ald Hled b (ol gy Ad ) al e 55 5 Hled 5o 4l
Olss o ol ol el 410 (615 ime (oD
JM)@JBQ.J"»JJJo-bd’-JAJ‘)J&)LxT
odh o5 OT ShelS oslinl 15 Cdestl ke e
ol sl Gl Sa0,b 5 56 ST s
gl o il 55 LT Cdo LY Jgd el
A Al o 4o OT O s 53 e L Y
(Fereres and A sbe Jliiss 45 ) shilan ol sl

(VWAF-AD) 5 (\YAY-AF) |5IS” &l bﬁm o G{T o5 syl 1 il ylg 4 e =0 J g
Table 4. Analysis of variance for.grain yield of rapeseed (2005-2004) and (2005-2006)

@ol5T e o Sl e o Sibs F
d.f MS
S.O.V. sxke  2004-5  2005-6  2004-5  2005-6  2004-5  2005-6
Block S 3 3 0.086  0.243 3.6" 1.97
Irrigation T 4 4 0.576  4.17 24167 33.89"
Error s 12 12 0.024  0.123

* and **: Significant at 5% and 1% probability levels, respectively

o o 55 25 ST s 8 il o5 Ol oS
St b Ol LS sls e 5 4l S e
ol oz 51018055 Lo b g ¢ 350 a3
el od s gyl 8 5 S (Nielsen, 1996)
5 23 S 3 ol Bl s s by Ol e
Ol e 3 s a5l Sy oy 55 L35 e 5o
Oy OT e NB aS 50y o 9 Slaasli > o,
RS PR
O=93 8 hos

90 Jlaszal 15087 iS5 ol o O s

M)é&j@d@}\c}lﬂ—ﬂ)é}‘}@#%}4{2%{&%5}8}&

G I 9 284 (Lol Bl 50 41D 5895 Ul ymo
¥ Jsde 55 sl dle sl s 68 o511 s

it el s S5 s 53 093 Il 8l 5
by e dle g3 a pae IS Gladls ey, Ol
Sles 4 by e sl Jlo 53 0T o a8 5 dals jles
a L n 093 dlw 53 5 4ls (S dlo o 53 23
(Sinaki ef al. 2007) O, Ko 5 S .3 5 3 ke
O e 2alS Esly (T (2568 57 18 3
OLas 5 b3l cpl gl o5 oa 15187 53 &l 85,
Eeb T a5 ool d s ('-L-’)L"'.J)-’j’-"“.“s-"-’


www.SID.ir

Syl Caslles
Sl g gl

059 o) Cils ol as by o
sl v J;J:,—ﬁ(ol.fdf&i:’-dj;@db&ié
5 Shes ol ails 5 Shae s Jol Sl s ol 0
Sl el gl 55 A5 SIS (AU A8l
03 A5 sl g dald Hlad s acleee J ol L (6l
oS S o3 Slad 5 0 fhe AUS ol
wf,;ﬂ)ug}ﬁg,ugﬁ.mm,w\;ﬁ
(2T o5 1 s Shee Lmals e w ails (S
e 53 .l 0355 (6 S il oe=Le glyls
o ole Jolsl oo i) e Ay A ey A
L et gy iy 5l (5 i oS i 0jg e
M\Aﬁua}ué\)\:cj_&ﬁulsgj_ilu;}_?j
3 AU A o 53 AT e & S (6 S
ST 90 8 alo

S (LT OT Sldis 4l ;,gwmmz:,'l
S ) A Al e DT ol 300 Sie
S o i &l Sy als e 43 il 6l
by pn O (a8 5 (S fio 0 S ST +/9Y)
o 5 (e e 0 B GLST N 003 5les
i U G by S gl e g 48T ol yles
oS S IFA) (Al e 5 25 5L (i
e e s S Sled 5 o meS (S e
At (St 2y 03 ST 9T g 5 s
A ) azbls 1) T (g5 0 ol Sl
NS a5 (OLSa 2 p, 8 4S) s s, Shae
e 1) 5T 5 Sk g pemmn sl
61}‘4_{:)&1&5«)\@43}&?.:@()&):%.&
Sl a8 T dal o sty ST (029,55 ST 21
G CMY GNP S s s L ds ) syl
A e nSa e 0 S LS /N0 5 /YT
O_i\)J‘t_{g_')TLg)_gaJ_eup}\_fh.(ng_ﬁr)
Lwg el s aslyl palie jlasT cwd JiolasT

iV

S (6t el 855 3 Slhas ¢l (bl oo
L;:LU'J:;‘ULJJ‘JQ-;\.:)\:ﬁ\s&é—j)o\}:.asx{
s Ll (51 Calien (slasle 3 413 2, O e s
.w\;\f@g;gucbbu,;ybgﬁw
35 g odns Ot Il Jlw s La 5, Kl 4w lie
03 A ol g dald Hlas s 6ols gme D
S 5ol Jlsl 5o (=) sdmes A ) 4> 1
Ot o 05 b 535 s Hled 5 s S Ao
o e y3 (25l cdals Hlas wils 85, 3 Shes
ad> o S Glas 9 5l bl o (shs gy s AS
5 als Sy do 0 hs 2 e & Lo alE
) Lg)LnTcla_.»).a Sld e M| o s
(F ¥ Jolis) ds edalive Aoy
= 9 =B 4l (Lol Bl 10 418 yig g Ol
oy
Sgd e aleMe ¥ oY Jslis Sledbl ulul
oo sl s IS 6l SlasT Jle g5 8 55 oS
S Sl Jolsl 03 (e gs sdme Ay Al e o
Il 55 5 o3 5l 5 ol Jlw 55 5 55 1 Ol
Ol jr ot (IS o s 53 25 5lad 53 093
u.Lp\4§L~dlsaﬁjﬁo\}:ﬁ.x:ﬁ\)b\)45!5&:23)];
Ol 51 iy Lasled w53 ¢oms Hlad 55 o
&ﬁcdﬁib)’Tpadb)L:}{g}«s—u45\.:0,:53).;
93 ol Bl 5 e b at Lt 4l s 1 Ol e
(i adalin (gyl> e OS] Calizes gla les
23 S e 5 (AU e o3 28 b o (I
Sasinn S 5 gy IS sl 41 (St oo
ﬁb)‘-a:: ol LSJ.;foj\JJ\ Slaw a8 uys 0
Lol (dls (6 208 5oan o)l ot bajlad b & o
Sled 93 55,8 i Lgy cpl G 5 Ol 3550 52
o (She A pl pl SL Rl i S
Ojn  sSoe 51 Sy ol 0 3 o
56 Dlalia bl ) 1 15 4l s
- (Henry and Macdonald, 1978) 4 95 &S


www.SID.ir

VAR Olens s oF o 5lacd cpns g Al Ol )5 psle Al

0.7 A
o
= 0.6 -
g ——
215 0.5 -
38 o4
rYET
) E E 03 1
232
igT 0z
].
’E;E 0.1 A
-
2 e 0.0 .
S
(0] I

I

I L I

Water stress treatments .= i sl jlad

OYAF-AD ) T 25 slasles o ()T OT dly (sl 4 15087 4l 5 Shas O:iil:»—\ J.i&

Fig. 1. Mean grain yield per unit irrigation water in water stress treatments in rapeseed (2005-06)
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Fig. 2. Mean grain yield per unit irrigation water in water stress treatments in rapeseed (2005-06)
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Effect of water stress on grain yield, yield components and quality of winter
rapeseed (Brasica napus L.) cv. Licord

Shabani A'., A. A. Kamkar Haghighiz, A.R. Sepaskhah3, Y. Emam® and T. Honar’

ABSTRACT
Shabani A., A. A. Kamkar Haghighi, A. R. Sepaskhah, Y. Emam and T. Honar. 2010. Effect of water stress on grain
yield, yield components and quality of rapeseed (Brasica napus L.) cv. Licord. Iranian Journal of Crop Sciences. 12 (4)

409-421 (In Persian)

To study the effect of water stress at different growth stages on seed yield and yield components and quality
of winter rapeseed (Barassica napus L.) cv. Licord a field experiment was conducted at the experimental
research field of Faculty of Agriculture, Shiraz University, Iran, in 2004- 2005 and 2005- 2006 growing seasons.
Experiment was performed using compelte randomized block design with five treatments and four replications.
Treatments included full irrigation in all growth stages; water stress in vegetative stage in early spring, water
stress in flowering and silique formation stages, water stress.in grain filling stage and rainfed treatment with
supplemental irrigation at planting time. Results showed that the rainfed treatment had the least and the full
irrigation treatment had the maximum grain (980.and 3560 kg.ha™, respectively) and oil yield (250 and 1280
kg.ha', respectively), respectively. Water stress-had ' had revrese relationship with grain protein content. Full
irrigation and water stress in flowering. and silique formation stages had maximum(0.63 kg.m™) and rainfed
treatment had minimum (0.36 kg.m™) water use productivity, respectively. Considering water use for grain and
oil yields, it is concluded that vegetative stage in early spring is more tolerant to waters stress than grain filling

stage in winter rapeseed under the conditions of this experiment.

Key words: Deficit irrigation, Grain yield, Oil content, Protein content, Rainfed and Rapeseed
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