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Evaluation of stem soluble carbohydrate accumulation and remobilization in spring
bread wheat genotypes under terminal heat stress conditions in Ahwaz in Iran
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Table 1. Monthly maximum and minimum temperatures and relative humidity for wheat growth duration in

Ahwaz (2010-2011)
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Month oL Maximum Minimum Mean of Relative humidity (%)
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Feb. e 17.5 8.1 49.4
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Table 2. Mean comparisons of related traits with water soluble carbohydrate (WSC) storage in main stem for 10 spring bread wheat genotypes and two sowing dates

c_.‘;lf‘c“lijt.\f‘sh%.g,;j sl Job Bl o paies 055 S Bl Jglous Slydn g S Cble S0 Bl Jgbee Olydn g ST (6 sme S I g dls 53 ali sl
Wheat genotypes and sowing dates Stem length (cm) Max. Stem specific weight (mg.cm™) Max. WSC concentration (mg.g™") Max. WSC content (mg) No. Spike.m”
Genotype
Chamran 88.7d 14.66 ¢ 196 ef 257 f 599 a
Falat 87.5 de 17.73 ab 277 ab 432 ab 475 e
Aflak 89.6 cd 13.67 ¢ 182 f 222 f 599 a
Atrak 839f 1825a 289 a 444 a 508 cde
Dez 84.7 ef 17.75a 257 ¢ 386 cd 527 cd
Kavir 9320 17.21 ab 263 be 423 abc 480 ¢
S-78-11 99.5a 17.11 ab 213 e 365 ed 497 de
Darab2 85.1ef 17.06 ab 271 abc 393 bed 503 de
Pishtaz 87.4 de 16.39b 233d 336¢ 542 be
S-83-3 92.2 be 17.35 ab 253 ¢ 405 abc 575 ab
Sowing date
Optimum 93.6a 17.56 a 246 a 407 a 543 a
Late 84.7b 15.87b 240 a 326 b 518 b

LIk (5l e sl A 3 ey Jlesl o 53 LSD 05057 ol kit &5 0 U5 51,1 o7 ola 5 Kle D50 12 55
Means in each column, followed by similar letters are not significantly different at 5% probability level, using LSD test
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Table 3. Maximum main stem weight and specific weight for 10 spring bread wheat genotypes and two

sowing dates

ale oSis 0 ST
Max. Stem weight (g)

Bl o sabn 05 S
Max. Stem specific weight (mg.cm™)

Sowing date =.il5 5,6

Sowing date =.il5 5,6

(—Uf slas s el S0 e S
Wheat genotypes Optimum Late Optimum Late
Chamran 1.52d 1.10d 16.12 13.20
Falat 1.74 b 1.37 be 18.80 16.66
Aflak 137 1.08d 14.66 12.69
Atrak 1.66 bcd 1.41 ab 18.68 17.82
Dez 1.66 bcd 1.35bc 18.51 16.98
Kavir 1.68 be 1.52a 17.57 16.85
S-78-11 1.96 a 1.46 ab 18.64 15.58
Darab2 1.55cd 1.35be 17.83 16.28
Pishtaz 1.61bcd 1.26¢c 17.63 15.15
S-83-3 1.67 be 1.53 a 17.19 17.25
Mean 1.64 1.34 17.56 15.87
SE 0.07 0.94
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Fig. 2. Relationship between WSC remobilization with maximum main stem specific weight and WSC

concentration in optimum (a, c) and late (b, d) sowing dates in 10 spring bread wheat genotypes (n=30)
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Figure 3. Relationship between main stem WSC remobilization efficiency and chlorophyll loss rate per day

(from 10 to 30 days after anthesis) of 10 bread wheat genotypes in late sowing date.
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Table 5. Grain yield and grain number per main spike of 10 spring bread wheat genotypes in optimum and

late sowing dates and reduction (R%) yield at the late sowing date

wlwﬂj‘))&ﬁ

Grain yield (g.main spike™)

el i 5> dils sl
No. of Grain.main spike™

Sowing date =15 s b

Sowing date =8 6

15 a5 ke b el as ) ks S5
Wheat genotypes ~ Optimum Late R%) Optimum Late
Chamran 2.03d 1.73de 14.7bcd 52.7de 48.3d
Falat 2.36b 1.91bc 19.2ab 58.0b 55.6bc
Aflak 1.87¢ 1.52f 18.5abc 49.6¢ 40.8¢
Atrak 2.06¢cd 1.81cd 12.4d 57.4bc 57.1ab
Dez 2.21c¢ 1.85¢cd 16.0bcd 63.0a 59.1a
Kavir 2.56a 2.24a 12.5¢d 58.9b 55.7abc
S-78-11 2.54a 2.03b 19.9ab 60.3ab 57.3ab
Darab 2 1.94de 1.61e 17.2abed 52.7de 45.7d
Pishtaz 2.38b 1.84cd  22.6a 54.0cd 46.0d
S-83-3 2.48ab 2.04b 17.8abed 63.3a 53.0c
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SE 0.08 2.25 1.80
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Fig. 4. Relationship between maximum WSC content with main spike grain yield and number of grains per

main spike in 10 spring bread wheat genotypes in late sowing dates (n=30)
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Evaluation of stem soluble carbohydrate accumulation and remobilization in
spring bread wheat genotypes under terminal heat stress conditions in Ahwaz in

Iran
Mojtabaie Zamani, M.", M. Nabipour2 and M. Meskarbashee®

ABSTRACT

Mojtabaie Zamani, M., M. Nabipour and M. Meskarbashee. 2013. Evaluation of stem soluble carbohydrate accumulation
and remobilization in spring bread wheat genotypes under terminal heat stress conditions in Ahwaz in Iran. Iranian Journal

of Crop Sciences. 15(3): 277-294. (In Persian).

To evaluate the capability of different spring bread wheat genotypes for storage and remobilization of stem
water soluble carbohydrates (WSC) and their response to heat stress conditions during grain filling period, a field
experiment was carried out as factorial arrangement in randomized complete block design with three replications
in 2010-2011 growing season under Ahwaz conditions in Iran. The experimental factors consisted of 10 medium
maturity spring bread wheat genotypes (Chamran, Atrak, Aflak, Dez, Falat, Darab-2, Kavir, Pishtaz, S-78-11, S-
83-3) and two sowing dates; optimum (12 November) and the late sowing date (21 December). Results showed
that spring bread wheat genotypes were significantly different in stem specific weight, WSC concentration and
content, stem WSC remobilization and its efficiency. In heat stress conditions in the late sowing date, the amount
of WSC remobilization from stem to grain and its efficiency increased by 29% and 33%, respectively. In both
sowing dates, maximum stem specific weight had significant association with maximum WSC concentration and
the amount of remobilized WSC, and it was considered as a suitable criteria for selecting genotypes with
maximum storage and remobilization capability of stem reserves. In the late sowing date, grains.pike'1 was
positively correlated with WSC remobilization. This implies the effect of sink strength on increasing water
soluble remobilization. However, there was no simple relationship between grain yield and stem reserves
remobilization under heat stress conditions during grain filling period. Some genotypes supported grain growth
either by maintaining green leaf area and current photosynthesis or by increasing remobilization of more stem

reserves, under heat stress conditions.

Key word: Grain filling, Grain.spike™, High temperature stress, Remobilization efficiency and Spring bread wheat.
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