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Effect of drought stress in different growth stages on grain yield and yield

components of rapeseed (cv. Talayeh)

o .. =z oo . s : R BN . (e Y. -
&)&K;\d\&j o‘wvuﬁcwo@cdb)ﬂwbd@cﬂcj‘y

ol

Sl 55, Sles o bty Cadtes Jool o 5o (it (23 J31AFAY | A SRl 1L & 9 ofgomuliw 0 & ¢yt (3 ¢ Flwg o Sl L€ D pd
XYPPY ENE Ol (2155 pole domo (oD 15) 1S 5 Shes

Jlw 33 4 85 13057 3 1Shos (132t 9.9 Shos 3y ilizeo o130 58 (i 3 8T (o 2 gl 40 50l B

Db el Sl Slaes ol & b CIB 13 olly 50 3 b oIS (55)9Ls” ousClile  JSlhdsd 4c 30 30 1FAY-AA 2l
L@ 98 duo (83 9y Ay Ao 0 38 (T i (Sl (SHLT) L 31 uSag Wolae (—Sslo3T SLa sl
Iy 9l 38 (S ST L 03 sliowd § 4010 (T Al 30 50 (2T (A5 (995 Sl 9 (B dl> 30 50 2T
P el 0. Y0+ (Slad Khos b 410  Fovw)y Ao 30 10 5 9 0 S ko 45 318 VLS 5 ( S)4ilga § Cubls” dl> o)
O35S IS 9 (P Al 0 55 i L ARLIS 137 Jguao 8 ;Chos a1y FT o 505 9 0 e o 5 4 SIS 52
ST @ ld (ol Camwlus 0aidd OLES 35 Sl T S slosd 50 Culld p (e Ll Ol gl LCalld &S 039 9 1) F1 o ™
15 310fo o9 yieS” (D032 F1) 1 d slowd 3l s (Ao yd £1) (AU dlo 50 50 i3 Hlowd Cullo p jaslh .09 oLF Ly gwd BB
S0 3g= (Ao 33 01) Cuiild g s li Jae (g sl (STH10 dmo (Sha 9 Wy A 5o 30 2T i Hlowd &7 I 8 cdils
9 SR iy 9 Ay 4o 30 93 yw 33 13057 oL 457 D10 Ol iy Lillise o150 50 (T o i 4 J et Calus o po
Sl Ao Sl il 5o 1 08lil b 457 318 DL o lo3T ol b .odld 2T id 4 1) Camilus (91 gty ( DA £9 4

13 By SalodT (81, (Gl 30 35 Jgammo & ;hos (Sl p 13 ol (5055 Ogd 0 ¢ Jgpamo AJgi Joo 8

(B B Juw 9 AL Cawlus o o 357 (( SiS T i suuls” slaeilg

Aal oo 33 00 L)) i3S 4l OLL Sl 2 pieis i ) WVB/NY 15y b AN
(toorajhonar@yahoo.com) (s.S 451Ks) ool LU Ol 5 el psle el g et ol (g5,aLaS euCiils Lisls =)

e osls (3, 5LES waKisls iSas 5 golol Aal elid s =Y

Agtn 333 o821 (5355LES lidlsn (6 585 (g pmeils Y

e oKl (65,5LES aLiils sleul —¢

Sl oSN (g5, 5LES 0 slzul -0

YY.


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.4.3.0
http://agrobreedjournal.ir/article-1-76-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1391.14.4.3.0 ]

WY Olwe oF o5lad conn )l o Ol (21 p e dlona”

s o i opar 5 53 Al Sl 5 5 A
by O 0 2S5 JolS (LT Sl & bs e
La oy 50 Ot g (A0S alo e 55 25 5les
el 03 g

Sl 055 4S8 35 518 (Nielsen, 1996) ks
O O o9 53 55 &S (gl s IS wls
s AalS oy i glyls e edd Jlasl OT s
s Odd ey 50 sl dle s 0T 4ls 5 Shes
Ly alST o e ((chal) A5 0595 53 p 9 b 5o 5
Jlsl Hlas 53 ST O e S o j2eS oLl 4zl
23 OT SMae o e 5 s 35 OLS 3 0535 )3 5
23 Sl 035 (s 9y Ay 093 53 o Jles! Hles
Golass 55 b an ST s ()T slajles o
Jlas! oy o5 Ol o ado e 53 0T ST i oS
La)les v 4o Camad (5415 gme D] (6l yls (s
o 53 ST b e 53 By Ol Tl 035
9 Slad (Sl ) Hlde o 2eS 55 ey OAS
33 s lo3T (gl >I L (Shabani ef al., 2009) I ,\Kes
(5,58 053,) 1S oL o AT 5 j31e5b0 ol
adaly aSls s Ol5ee b (0T A5 45T L sa p3e
GLD) dals Hlas Gados ol 53 W Soils o sSrs
Slas 5 ot (AAE Al e 53 25 e 5 (ol
.m\;l)c,.;z\;ﬂup:u@,:sﬁs

S eslizal i gams W5 5 Foe Jalse L5 o
g o Ol 53 (2 @ o o A 5 a5
g5 onl o3 es 1alS 551y (hle3T plnil (glaas 5o
ol 5 —ils J;
J=lpm 53 0LS o 58L 5 (adly 55 el olE
Ly oo 3581 el o 2 5 Ay (ol

2> )IA_ZA r\}:

.(Hanks, 1974)
3oy cadie gla gy O, polie i 6
S OT 0N (g5l s Joe LOT 1SS oS 505
58,5 a5 3 (50 45T ol (Hanks, 1974) [Sa
Lolg) Sheslinal Uy 5 ¢S OT 0L 2 oy Ll

Yy

4oNao

Glaa SIs gyl iS OV 4 amas Ol s
b oler e pLd pags «OOE I u )
Lls s osde OV yame ol das o (S5
7B O Gl vz gladel (S8 25 03
SR TSRSVt U P SR e S Rt g
S g 5 el Slnyls S g 4 Ol 53 B eas
g ol s e A5 Jols 55 0T do sV
1,8 55 o Jsl5s ot sadle 5o s, slaals

.(Shariaty and Ghazi-Shahni- Zahdeh, 2000) !
$305LS i 53 agr 3l 5 (S 05
o=l 3 il e bk Bl 5 OT 35S Curd g
L adlis gl gilsnn s, 801, 51 0l oo o st
OTUJYJJJ_"Q}_WU)}ACL»N).’MC)—L‘
Ao LT @S b 2T 25 4 olS STy g
Les a0 1S als oS 55 St by SIS 55k 4,
(ol et a5 lsn s OT ol 5 4wl
(ls g 5 Sl G b s el g 3T o S
(Sdre dlen Ly 059 25 365 8 e Ol 5 Ol jue
5 B G (S b Aol 5 5 (ST
Aleobel e S5 Jalse o 5148k o0 56 LT
ol S s s 1S iy cetS 55, Shee o (95U
2 205 3L Oliioes Lo 5 0987 ¢ 90 5o
Daneshmand ef ) O1,Ian 5 Laiisls (ol 4:.9)? ol
CMestl 1587 oLE )5 48”5 403 3155 (al., 2004
3ol Blu g 55 55 4l SldaS s (6l sae
T 53 4l 5l 055 5 s Jsb o
Ql)l_iwjdl\_é il 3 e g gl Calies
1548 ol 43 &8 W5 S 2,158 (Fanaei et al., 2006)
RS- RGN P PN - S PR W
23, Sas Jliie oy fti 5 i J g ralS
sy Ly Al e 55 15 5 JelS LT L lasles
3 F s el b (o e ol 53 T Sy
s el o i ,158 (Gan et al., 2004) O, San


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.4.3.0
http://agrobreedjournal.ir/article-1-76-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1391.14.4.3.0 ]

ek b e 3 S i 1

o1 Lo S slal .25 8 plol 3dome (55T
T O e Slw O laazdy w dlold 5 e Vo XY
33 b Lo, S e OT 35035 51 6,8 sl
VO 55yl S o bl s 4l 4kl 4 g
LS s (,Jf}_l,;va SMie & 055 i 35 0 e
a~}¢._m§(.L<;M>¢,?}_g§~ra)(c,)\c.;g\)
a b 35S 5 (P8 gy, 5wl jo p3p S5 LS
"<ﬁ )J tjfn 1“(0' )\J a0
M(u:_»:) sl oslsT 4_L>-J.a )b) (Jﬁjsbwﬁ}w
4_13‘&rJJoJLé:_w\:)ngUlf).'\{..UMa:bdfls-
Q)J_jwlf.éﬁ(bfﬂqwjd&):@b)
)JJ&AJJC;)J;&JJU_EAQG:J:QJV

R B S A AN
oo b s S Cugh, i b LT I S

3D

)‘U"-{LSJLngX-Jj‘)J R PR 45‘)“‘ J)J.:_-)J
v g adbaie S OT S S L 2 Jles!
kS)L‘“‘TUTJ‘J-S" cﬁ@éUJWJJ 4_:%)
o ylds! 4 TJJ:.;A ol (g Slabs j3 5 aml i1 53!
W25 8 plowil 25 05 sla e

Lol TS =8 500 o S Csb ) ldis
CPN 503 DR, ) =035 95 ol&ws 3l asli
s L g e LY | ol L (Australia
NI PRE PRI Sk BRSPS R I WA
\ Lb‘))lo.\‘.ﬁ_w‘bd;l_’-u-‘—uyﬁﬁbwu‘j
3 S e

ETe=I+R+As—Dp )

815 O i e ETc calal) ol 5o
OT Sl S O (6 =S ojlusl albols 5 oL
T 6,5 ol ol 55 SL,b iR (g LT
JaSeSls Ole, S30), w5 As S
o S bolT 51 8 &S Cusb 6,8 o5l

AR

G5 o5l G o o gl s e (o O
dr P L e g dalone (aee Sl 5 5 (M
Jﬁ&ﬁ'&l}d}&mﬂ@u’uﬂ)w
NN Olse o T S dis i ar 5 L
Ghlie 53 o sdbn (i pal g 555 slaat s
JeeSS S skiie a0 Ol dhan 1 Uit da g oS
LS.}GJJ)J‘J'KOL:?LS))J_:GUCL?J\QS\.A&A)J{
1S oL 3, Shee )y p 4o Gt ol 53 0l
Lit,:,a(uwéﬁbi\,:p,@uwwré)
BE ‘5"‘\-; Sl ) b s (b S
)}O‘HU@‘OMM}\JJ{MJM&‘f

3 305 03zl OT 31 g,LT slags 4ol

b 95 9 3lge

oISl SLddio ae 0 53 lasT ol
Sl (5 20 e STV s o8l (6555LeS
Ll A=AV oy Jlo b s (Bl cutis s 51 ,a
33 GilasT gl ol e K58 Sl soas A
Trb 3B s G pl il o W) G U
Sl 53 sles gy Jelt ol JulS” (slacS
0 =T o Jals mle3T sl les s el SIS
ST 5l L3 Ssle 13I8 ol iy Calisnn Jorl e
35 T i dI)(al) by 509 JS s S
) AS) 5l 53 Sdome a5y Ly L dl e
T 5 ) s S5 5 (A e )
oS LT L s 5 L) wls S eyl o 53

(1) G560 alom o >
s Ay g3 ,5 U el L, S 4S5
oLl LSS s sl Julsl 5 sl 5050 53 sutoms
}udasumggswg;)aowﬂ,a;
A U ol S 4ty Gos o3 gdome 3 baylas plo sl
el (LT (ooly5 End b STl Cusb ) Bum
Ol 2 53 s dlas Ol S ey 5


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.4.3.0
http://agrobreedjournal.ir/article-1-76-en.html

¥4y QLL..») g Q)L;.\:t 5&:;\4:_‘_--1.\?:';}‘_}.1‘ LSC‘)) r)l; Alqu"
Sl Caltbes Blasl )3 4850 S S Sloo gt =) sl

Table 1. Soil physical characteristics in different depths

Soil depth (cm) S5 Gas 0-10 10-30 30-50 50-70 70-90 90-110 110-130
FC (em®.cem™) s b 0.31 0.38 0.39 0.4 0.4 0.41 0.4
PWP(cm’.cm™) o> Ss 05 abis 0.11 0.12 0.15 0.16 0.16 0.16 0.16
o, (g.cm™) <AL JEs 1.23 1.4 1.46 1.46 1.46 1.46 1.46
Soil texture ¢Sl sl Siltyclayloam  Silty clay loam  Silty clay loam  Silty clay loam  Silty clay loam  Silty clay loam  Silty loam
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Table 2. Irrigated water depth (mm) in irrigation treatments in different growth stages of rapeseed

Irrigation treatments ol byl
o oo gy iyl e 53 )T s s S5 A e s 55LT o sl S ey o o 3 LT ks e
als Irrigation withold in Irrigation withold in flowering Irrigation withold in Rainfed

Date 7,6 Fullirrigation (I;) re-growth stage (I,) and silique formation (1) grain formation stage (I4) (Is)
Sep. 21,2007 \¥A#/£/¥ 100 100 100 100 100
Oct. 1,2007  \¥Az/v/A 40 40 40 40 40
Oct. 10, 2007 \Y¥AZ/V/\A 40 40 40 40 40
Mar. 6, 2008 \Y¥A#/\Y/\$ 70 0 70 70 0
Mar. 25,2008  \Y¥Av/\/# 45 0 45 45 0
Apr. 7,2008  \YAV/A\/NA 60 0 40 60 0
Apr. 13,2008 yvAv/\/YF 0 100 0 0 0
Apr. 18,2008 yrAv/1/Ya 55 45 0 55 0
Apr. 24,2008  \FAV/Y/¥ 60 60 0 60 0
Apr. 29,2008 \yAv/Y/A 0 0 70 0 0
May. 1, 2008 \¥Av/Y/)) 35 60 35 0 0
May. 6, 2008 \¥AV/Y/\# 30 30 40 0 0
May. 14, 2008 \¥Av/Y/Y¥ 40 40 40 0 0
May. 21, 2008 \¥Av/Y/¥\ 40 40 40 0 0
May. 30, 2008 yrAV/Y/4 30 30 30 0 0
Total 5 gazes 645 585 590 470 180
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Fig. 1. Cumulative ET (mm) of rapeseed in irrigation treatments for days after planting
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Fig. 2. Cumulative real transpiration (T) (mm) of rapeseed in irrigation treatments for days after planting
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Fig. 3. Variation in dry weight of rapeseed in irrigation treatments during growth season
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Table 3. Mean of dry weight, grain yield and harvest index of rapeseed in deficit irrigation treatments

ol oo 035 4l 5 Shee Sl atls
Dry weight Grain yield Harvest index
Treatments emlaiT gl s (kg.ha™) (kg.ha™") %)
Full irrigation (I,) Aals 7360a 3560a 0.48ab
o S ) o e 3 LT 5210bc 2640b 0.51a
Irrigation withold in re-growth stage (I,)
e S e LT S 7220a 2980ab 0.41b
Irrigation withold in flowering and silique formation (I5)
dl:;.l:a)&f):‘s)\ﬁTdej
. . . . . 6120b 3050 0.49
Irrigation withold in grain filling stage () a a
Rainfed (Is) 2450c 750¢ 0.31c
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Means in each column, followed by similar letter(s) are not significantly different in 5% probability level, using Duncan’s

Multiple Range Test
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Fig. 4. Variation in LAI of rapeseed in irrigation treatments during growth season
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Table 4. Mean of grain yield of rapeseed and transpiration in different growth stages in irrigation treatments

&ls :Jg.l..c« T, T, T;
Treatments LilasT gl sl Grain yield (kg.ha™')  (mm) (mm) (mm)
Full irrigation (I,) Al 3560 181.62 112.46  206.23
s a5y by o 53 (55T olad 2640 130.96 113.46  207.76
Irrigation withold in re-growth stage (I,)
o S5 5 A Al e s g,LT s 2980 181.65  79.98  205.22
Irrigation withold in flowering and silique formation (I5)
6l Sy do o 55 LT s 3050 179.62 116.48 90.94
Irrigation withold in grain filling stage (I4)
Rainfed (Is) 750 119.7 15.5 9.0

(.._[A

hdl:;w\:.»)bffT3 csailfbfsz ‘:.b,ug‘.a_}).x.i,abf—]‘l 933 % Ol
Transpiration in: T,- spring re-growth stage, T,- flowering stage, T5- Grain filling
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Table 5. Sensitivity coefficients in different growth stages of rapeseed

Growth stage

Sensitivity coefficients

Re-growth Sdes gy Ly
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Fig. 5. Comparison between predicted and observed grain yield of rapeseed (cv.Licord)(Shabani et al., 2009)
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Table 6. The water use efficiency values of rapeseed in irrigation treatments

Treatments el T sl les I I, I3 Iy Is
ET (mm) G- 5 72575 653.32 697.3 591.78 331.41
WUE (kgha'!mm) 7o e o8 491 4.04 427 5.15 2.26
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Effect of drought stress in different growth stages on grain yield and yield

components of rapeseed (cv. Talayeh)

onar, T ., A. Sabet Sarvestani’, Sh. Shams’, A. R. Sepaskhah” an
H T'., A. Sabet S i’, Sh. Shams’, A. R. Sepaskhah* and
A. A. Kamgar Haghighi’

ABSTRACT
Honar, T. A. Sabet Sarvestani, Sh. Shams, A. R. Sepaskhah and A. A. Kamgar Haghighi. 2013. Effect of drought stress
in different growth stages on grain yield and yield components of rapeseed (cv. Talayeh). Iranian Journal of Crop Sciences.

14(4): 320-332. (In Persian).

This experiment was conducted to assess the effect of drought stress on yield and yield components of canola
(cv. Talayeh) during 2008-2009 growing season, in Bajgah Research Station, College of Agriculture, Shiraz
University, Shiraz, Iran. The experimental design was randomized complete block design and treatments
included; full irrigation during the growing period, water stress in the spring re-growth stage, water stress in the
flowering and silique formation stage, water stress in the grain filling stage and rainfed with the supplemental
irrigation at the beginning of the season (sowing and germination stage). Results indicated that rainfed treatment
and irrigation in flowering and grain formation stage were highly and least affected with grain yield of 750 and
2980 kg.ha’l, respectively. Water stress in flowering and silique formation stages had the least effect on plant dry
weight. The highest harvest index was obtained in water stress in spring re-growth stage (51%) while the lowest
harvest index (41% and 31%) was obtained in flowering and rainfed conditions, respectively. Calculated crop
sensitivity coefficients showed that rapeseed is more sensitive to water stress in the period between the spring re-
growth and the beginning of flowering stages. It is concluded that using the calculated crop sensitivity
coefficients, an appropriate estimation of rapeseed yield could be achieved for being used in crop yield models

under similar conditions.

Keywords: Crop models, Crop sensitivity coefficient, Drought stress and Rapeseed.
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