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

components of rapeseed (cv. Talayeh)
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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

0.91
Flowering g

0.54
Silique formation s S

0.19
Grain filling gl S,

Gt ) 53 edaT Cs 4 Sl ol
Cadizes slasled 55 J ez Ol s pad 4 )38
o Al o g5 s B L LT
ols odalive 5 ould im i Jgeames Hldie  Steaes

.u\.l.sta.,wl;u#‘\A

5 bt RLajT )3 e auloes by Calises
33 45l 3, Shee (Shabani ez al., 2009) Ol ,Laa
DL s s 8 s (LT Calinn (gl sl
Mjl sl (6 S o5l s 3lae a5 50y
Gt et 3 (0 JS8) i gy )13 5 1 (gplin B
L (Hanks, 1974) L.Soa alal, 4S sl ol LgT

4000
3500 -
3000 -
a
= 2500 -
<t
43
0 4
1) = 2000
2
}y - 1500 -
=
2
12 1000 -
@
&
500 -
0 .
0 1000

ol oudlin 3,Klos

2000

3000 4000

Observed Yield, (kg.ha!)

(5555 03,) 178 @15 5 Shos ol oalicn 50l o Sy p3lie awlin -0 ST
(Shabani e al., 2009) O1,Kas 4 b Jiw glassls)

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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