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Effect of drought stress on dry matter remobilization and grain yield of winter
bread wheat genotypes
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Table 1. Mean comparison of plant characteristics of wheat genotypes under drought stress conditions

5 als slaw &ls 538 05 als 3 Shes s " Sdoes JUil Ol e sdome JUil 1,8 Sz JUi! g
e sl e IOOngrain Grain Harve:;;fr:iex Dry r.n.atte.r Remobi.lization Remob'ilizgtion
weight yield remobilization efficiency contribution

Treatments ialeT sl e Spikelet.spike’  Grain.spike™ (g) (kg.ha") (%) (mg.plant™) (%) (%)
Irrigation after 3 e 0T
70 mm Evapor. i a dea V1 15a 38a 45a 5873a 48.2a 6.3d 9.5¢ 11/0d
100 mm Evapor. S e V0 15a 34bc 44a 5115b 45.8b 7.3¢c 11.2b 14.9¢
130 mm Evapor. JESEREWAL T 14b 35ab 35b 4053¢ 40.1c 9.2a 13.0a 21.6b
160 mm Evapor. JESIEREWAT 14b 14b 32¢ 3403d 40.4c 8.2b 13.4a 22.6a
Wheat genotypes e slas )
Zarrin 16a 43a 37cd 4843bed 42.4cd 4.5ef 6.71g 9.8d
Alvand 16a 4la 37cd 4605d 42.4cd 4.3f 7.0efg 9.7d
Shahryar 15be 34cd 35d 4338e 40.1e 4.0f 5.9g 9.7d
Sardari 10d 17f 40d 2873f 43.1bcd 7.0c 15.6¢ 24.6b
C-80-4 15be 35cd 35d 4866bcd 44.2bcd 5.4de 8.2def 11.6cd
C-81-10 15be 35cd 43a 5025ab 45.2b 12.5b 17.2bc 26.2b
C-81-4 14c 30e 38bc 4755cd 42.0de 6.1cd 8.7de 13.1c
C-83-3 14c 37bc 37cd 4614d 44.2bcd 5.5de 8.9d 12.6¢
Zareh 15bc 32de 43a 4944bc 44.6bc 13.7a 18.7b 28.9a
Peshgam 15bc 39ab 43a 5246a 48.1a 14.6a 20.7a 30.0a
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Table 2. Mean comparison of plant characteristics of wheat genotypes under drought stress conditions

als 0 6l s Sles Ssls y asls s JU! Ol e s JUisl 1,8 sdoee JUaz
$Sats 3 s 3l 0T C.A;f sbosss 1000 grain Grain yield Harvest index Dry matter remobilization Remobilization Remobilization
Irrigation after Evaporation Wheat genotype weight (g) (kg.ha™h) (%) (mg.plant™) efficiency (%) contribution (%)
70 Zarrin 45 a-c 6950 a 49 a-e 53 op 4.4 k-n 6.2 pq
Alvand 44 a-c 6515 ab 49 a-e 8.0 1-p 5.2jn 8.0 0-q
Shahryar 45 a-c 5842 c-e 47 a-f 45p 3.0n 5.12q
Sardari 43 a-e 3215no 53 ab 13.1 hi 5.51in 17.0ij
C-80-4 44 a-c 6282 be 47 a-e 8.11p 5.4 jn 8.5 0-q
C-81-10 45 a-c 6003 b-e 52 ab 11.1 h-l 7.9 g-i 13.6 j-n
C-81-4 43 a-c 5707 d-f 52 ab 9.0 k-0 6.2 h-1 10.7 k-p
C-83-3 46 a-c 5892 c-e 52 ab 8.2 1p 5.1jn 8.6 0-q
Zareh 45 a-c 6113 b-e 47 a-f 12.9 h+j 10.3 ef 16.9 ij
Peshgam 45 a-c 6211 b-d 52 ab 14.1 gh 95¢eg 15.31i-k
100 Zarrin 45 a-c 5588 e-h 51 a-c 8.4 1-p 5.8 h-m 10.4 1-p
Alvand 44 a-c 5579 e-h 50 a-d 8.11p 4.8 j-n 8.7 0-q
Shahryar 40 c-e 5047 hi 45 b-g 7.9 1-p 5.9 h-m 11.9 k-0
Sardari 44 a-c 2932 0 47 a-f 14.4 f-h 6.7 h-k 23.0 gh
C-80-4 41 c-e 5617 e-g 49 a-d 73 1-p 5.2jn 8.8 n-q
C-81-10 45 a-c 5162 g-i 45b-g 12.6 h-k 9.2fg 17.8 1
C-81-4 48 a 5864 c-¢ 43 ¢c-h 8.3 1-p 6.2 h-1 10.4 I-p
C-83-3 40 c-e 5109 g-i 50 a-d 7.6 1-p 4.9 j-n 9.6 m-q
Zareh 43 a-e 4993 1 50 a-d 18.6 c-e 129d 25.8 fg
Peshgam 44a-c 5254 f-i S54a 18.7 c-e 11.5 de 22.0 gh
130 Zarrin 30 h-l 3602 1-n 35i-m 6.8 m-p 42k-n 11.5 k-0
Alvand 30 h-1 3306 no 34 j-m 5.7 n-p 3.5mn 10.8 k-p
Shahryar 31hk 3467 m-o 32k-m 5.5n-p 3.81n 10.9 k-p
Sardari 38e-g 2927 o 45 b-g 17.1 e-g 8.3 f-h 27.9 ef
C-80-4 30 h-l 4324 jk 39 f-k 9.1j-0 6.2 h-1 14.1 j-m
C-81-10 42 b-e 4764 ij 50 a-d 21.5b-d 16.9 bc 35.1bc
C-81-4 32h4 4232k 42d4 9.7 i-n 8.0 gh 18.9 hi
C-83-3 35 g-i 4054 k1 42 d-i 9.6 i-n 5.9 h-m 1-14.6 i
Zareh 42 b-e 4754 jj 50 a-c 20.9 b-d 16.2 be 34.1cd
Peshgam 45 a-c 5097 g-i 50 a-c 24.4 ab 19.3a c-379a
160 Zarrin 30 h-1 3233 no 32k-m 6.2 m-p 3.61n p-10.9k
Alvand 29 j-1 3018 o 31 Im 6.2 m-p 3.5mn o-11.4k
Shahryar 251 2994 o 30m 5.7n-p 32n p-10.6 k
Sardari 35 g 2417 p 38 g-1 17.9 d-f 7.4 g-j 30.5 de
C-80-4 27kl 3239 no 36 h-m 8.11-p 4.9 j-n 14.9i-1
C-81-10 40 c-¢ 4172 k 42 d-i 23.7 ab 15.9 be 382 a-c
C-81-4 30 h-l 3219 no 33 k-m 7.8 1p 391n 12.3 k-0
C-83-3 26 kl 3402 m-o 32 k-m 10.2 i-m 6.1 h-1 17.51j
Zareh 40 c-e 3914 k-m 42 d-i 223 a-c 153¢ 38.9 ab
Peshgam 39d-g 4422 jk 45 b-g 255a 18.0 ab 40.8 a

Ll oyl e oyl .La):c'.;dt;::-lck.d); s (glamels iz O 53T ool cditd &5 e g 6‘)‘}4{&@&{79&};‘#}&)}
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 3. Correlations between plant characteristics of wheat genotypes under irrigation after 70 mm evaporation

@\5 Sl a5 )b alow a3 4ils 4l Hlm 05 &ls A_,gk‘: sy el Sdoes JUat Ol 5ue Sdes Jlaz! &blf
Plant characteristics Spikelet.spike™ Grain.spike™ 1000 grain weight Grain yield Harvest index Dry matter remobilization Remobilization efficiency
i 53 550k el |
Spikelet.spike™
iy als
L 0.915%* 1
Grain.spike
s om0
e 0.522 0.562 1
1000 grain weight
Y) Sk.s
. o 0.937%* 0.909%* 0.527 1
Grain yield
<l =La
_ e 0317 0.501 0517 0.415 1
Harvest index
4l sudmes JUil ¢SCist osle
) . 0.122 -0.016 0.126 0.071 0.336 1
Dry matter remobilization
e sl 1,18
. . -0.369 -0.413 -0.171 -0.431 0.155 0.840%** 1
Remobilization efficiency
45 4 sdoes Jlaz) -
-0.437 -0.530 -0.220 -0.512 -0.003 0.806** 0.972%*

Remobilization contribution

* and**: Significant at 5% and 1% probability levels, respectively
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Table 4. Correlations between plant characteristics of wheat genotypes under irrigation after 160 mm evaporation

Jal:fou.; a5 )b alow dw s 4ils 4l Hlm 05 als A_,gk‘: sy el Sdoes JUat Ol 5ue Sl JLE;;!&UK
Plant characteristics Spikelet.spike'l Grain.spike'l 1000 grain weight Grain yield Harvest index Dry matter remobilization Remobilization efficiency
Al 53 55,k dxlin 1
Spikelet.spike™
a ya 4ils
. o 0.921%* 1
Grain.spike
ds m
S TR 0.177 0.109 1
1000 grain weight
il
. a2 Shoe 0.447 0.551 0.660* 1
Grain yield
] 53
_ s -0.308 -0.197 0.855%* 0.642* 1
Harvest index
4l sdaee JUil oot o5le
) . -0.092 0.011 0.920%* 0.826%* 0.912%* 1
Dry matter remobilization
s Jil 1,18
. . -0.329 -0.186 0.929%* 0.673* 0.946 0.963%* 1
Remobilization efficiency
&l a5 e Jlazl e
-0.336 -0.170 0.925%%* 0.648* 0.910%* 0.939%* 0.988%%*

Remobilization contribution

* %% Significant at 5% and 1% probability levels, respectively
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Shahryar 3 —
C-53-3 8 —

C-81-47

C-50-4 5 —

Peshgam 10 —

C-81-10 6 —

Zareh § —

Zarrin 1

Alvand 2 —

Sardare 4

N T ol 53 b0l 3058 (A Slio ol p pdf Glacs 55 lad s 4 2 - S
Fig. 1. Cluster analysis of wheat genotypes based on plant characteristics under irrigation

after 70 mm evaporation

x] =] 10 15 20 25

l
ZARRR 1 —
C-El-4 5 =
C-81-4 7 —

C-g338

ALVAND 2 —

SHaHRvaR 3 —1

SARDARE 4

C-B1-10 6 —|
Fizhgam 10
Zareh 9 J
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Fig. 2. Cluster analysis of wheat genotypes based on plant characteristics under irrigation

after 160 mm evaporation
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Effect of drought stress on dry matter remobilization and grain yield of winter

bread wheat genotypes
Rezaei Morad Aali, M.l, A.R. Eivaziz, S. Mohammadi’® and Sh. Shir-Alizadeh*

ABSTRACT

Rezaei Morad Aali, M., A. R. Eivazi, S. Mohammadi and Sh. Shir-Alizadeh. Effect of drought stress on dry matter
remobilization and grain yield of winter bread wheat genotypes. Iranian Journal of Crop Sciences. 15(3):262-276.

(In Persian).

To examine the effect of water stress on grain yield and remobilization of dry matter in winter bread wheat
genotypes, two field experiments were conducted in Agricultural Research Station of Miandoabin West
Azerbaijan in 2007-2008 and 2008-2009 cropping seasons. Treatments were arranged as split plot based in
complete randomized block design with four replications. Irrigation levels (irrigation after 1,=70, [,=100, ;=130
and [,=160 mm evaporation from Class-A pan) were assigned to main plots, and 10 winter bread wheat
genotypes (Zarrin, Alvand, Shahryar, Sardari, C-80-4, C-81-10, C-81-4, C-83-3, Zareh and Pishgamwere
randomized in subplots. The highest grain yield was obtained for cv. Zarrin (6950 kg.ha™) in well-watered and
for Pishgam (4422 kg.ha'l) in severe water deficit conditions. Results showed that there were significant
differences between genotypes in remobilization of stem dry matter. Severe water deficit increased the
remobilization of stem pre-anthesis reserved assimilates by 23%. Pishgam cultivar had the highest
remobilization (41%) under severe water deficit conditions. The positive significant correlation between grain
yield and grain weight, harvest index and remobilization of dry matter, indicated that these traits can be used for

identifying drought tolerant high yielding genotypes in winter wheat breeding programs.

Key words: Drought stress, Grain yield, Remobilization contribution, Harvest index, Grain weight and

winter bread wheat.
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