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Effect of post-anthesis water stress on remobilization of soluble carbohydrates from
peduncle and penultimate internodes to the developing grains of two bread wheat
cultivars
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Fig. 1. Grain yield of Zagros and Marvdasht wheat cultivars in non-stress (control), drought stress during first

stage (anthesis to 14 days later), and second stage (14 days after anthesis till maturity). Mean comparison

performed using Duncan test (¢=0.05)
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Fig. 2. Starch content in the peduncle and penultimate in Zagross and Marvdasht wheat cultivars. Mean

comparison performed using Duncan test (¢=0.05)
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Fig. 3. Total soluble sugars concentration in the stem of Zagross and Marvdasht wheat cultivars in

non-stress (control), drought stress during first stage (anthesis to 14 days later) and second stage (14 days

after anthesis till maturity)
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Fig. 4. Total soluble sugars concentration variations in the peduncle and penultimate of Zagros and
Marvdasht wheat cultivars in non-stress (control), drought stress during drought stage 1 (flowering to 14
days after) , and drought stage 2 (14 days after flowering till maturity). Mean comparison performed using

Duncan test (0=0.05)
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Table 1. Maximum and minimum of total soluble sugar content of peduncle and penultimate (at anthesis and maturity stages, respectively), remobilization rate and

remobilization efficiency inZagross and Marvdasht wheat cultivars in water stress and non-stress (control) treatments

Usloes sladS Ol e ST 1u Jslowe slads Ol e Jilus Sdsee Jasl ldae (Aery3) sz Jlasl o),
Maximum concentration of soluble sugars ~ Minimum concentration of soluble sugars Remobilization rate Remobilization efficiency (%)
oA T2y oA s oA T2y oA s
Zagross Marvdasht Zagross Marvdasht Zagross  Marvdasht Zagross Marvdasht
Treatments bl ola,les mg Glucose .g”' DM iz 0jsp 5 2 SK 8 ds

Control dals 198+4.5 182+3.7 81+4.4 77+2.4 117+6.3 105+4.4 59.0 57.8
Water stress at stage 1 Vab> 0 Ko 5 24943.5 87+3.9 13£2.3 1243.7 13644.3 75+5.5 91.0 86.2
Water stress at stage 2 Y »  Sis 5 174+4.3 180+3.9 20+0.8 45%3.0 154+4.4 136+4.9 88.3 74.8

Mean+SE

Remobilization efficiency = (Mobilized WSC/maximum WSC content)*100

BIRECE R O

(3o JEl Hldae/ J slos (SadkS Ol 5o 2STTUs )XV 00 = sutzes JWaSl I )87

oo Sle 5 5T 0,55k 31 sdoms JUst 21518 Ol jae 5 3does JUish Sl d(ails Obemy 5 SLilos 5 alo o 55 o 5 @) Jplos (LS Ol joo 42aS” 5 ainds —Y J gl
u:;:o,uu.u\.au,é;sdwtgu,ugﬁmajf,wflj‘.s,,;;T

Table 2. Maximum and minimum of total soluble sugar content of peduncle and penultimate (at anthesis and maturity stages, respectively), remobilization amount and

remobilization efficiency in Zagross and Marvdasht wheat cultivars in the water stress and non-stress (control) treatments

(A 3) 300 JUasl )58 T

Jgloe (slakiS Ol 30 ST Jsloms S8 O 5o J3lut sdoes JUESie
Maximum concentration of soluble sugars Minimum concentration of soluble sugars Remobilization rate Remobilization efficiency (%) T
£ 6! ATe S AT b s St AT AT sk s St ATe S AT e St AT S AT o S
Wheat cultivars Treatments alasT sl les Peduncle Penultimate Peduncle Penultimate Peduncle Penultimate Peduncle Penultimate
mg Glucose.g”' DW s 0508 5 S e 5 e
Control KK 2.2+172t 1.84222 0.9+75 2.6+87 2498 3.2+135 78.7 60.9
L] Water stress at stage 1 Vil o St 25 2.1+140 5.4+158 4.6£18 0.4+9 5.1+122 5.4+150 56.7 94.3
Zagross Water stress at stage 2 Yab- o (S 235 3.1£148 7.0£208 3.7442 4.3%16 4.8+106 8.3+193 87.4 92.5
) Control Ll 4.5%170 4.3+193 0.92+68 0.98+85 4.5£102 4.4+108 60.1 55.7
M::;;ht Water stress at stage 1 Vil o (St 25 3.473 2.9495 1.0+12 4711 3.5%62 5.5+84 83.3 87.9
Water stress at stage 2 Yab- o (S 55 2.5+167 3.9+191 3.2+38 1.7£51 4.0+133 4.3+141 79.4 73.2
Mean+SE Sl olaslE Kle

+ Remobilization efficiency = (Mobilized WSC/maximum WSC content)* 100

oov
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Fig. 5. Sucrose, glucose, fructose, and fructan concentration variations in the peduncle and penultimate

of Zagross and Marvdasht wheat cultivars in the non-stress (control), drought stress during drought stage

1 (anthesis to 14 days later) and drought stage 2 (14 days after anthesis till maturity). I: Indicating LSD

value at a=0.05
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Effect of post-anthesis water stress on remobilization of soluble
carbohydrates from peduncle and penultimate internodes to the developing
grains of two bread wheat cultivars

Saeidi, M.tand F. Moradi?

ABSTRACT
Saeidi, M. and F. Moradi. 2011. Effect of post-anthesis water stress on remobilization of soluble carbohydrates from
peduncle and penultimate internodes to the developing grains of two bread wheat cultivars. Iranian Journal of Crop

Sciences. 13 (3): 548-564. (In Persian).

This research was conducted to investigate the effect of water stress during cell division (stage 1, water
limitation from anthesis untill 14 days after anthesis), grain filling stage (stage 2, water limitation from 14 days
after anthesis untill physiological maturity) and control (soil water at field capacity), on soluble carbohydrates
remobilization from peduncle and penultimate. The experiment was carried out in greenhouse using two wheat
cultivars; Marvdasht and Zagross (sensitive and tolerant to post-anthesis water stress, respectively). A factorial
experiment arrangement in randomized complete block design with three replications was used. All traits were
estimated in five stages (7, 14, 21, 28 and 35 days after anthesis). Results showed that the amount and efficiency
of soluble carbohydrates remobilization from penultimate was higher than peduncle, and greater in cv. Zagross.
Water deficit significantly increased soluble carbohydrates remobilization from peduncle and penultimate to the
developing grains. This increase in Cv. Zagross was higher than cv. Marvdasht. The highest concentration of
glucose, fructose and sucrose and fructans in peduncle and penultimate were observed at 7 and 14 days after
anthesis, respectively. Concentration of these sugars in penultimate was higher than peduncle. When water
stress was imposed in stage 1, the concentration of sugars decreased more significantly in peduncle and
penultimate as compared to the other stages. Fructan was the most important sugar in the two internodes of
the two cultivars. Glucose, fructose and sucrose are used for biosynthesis of fructans in early stages of
grain filling. Considering the results of this experiment, starch had no significant role in remobilization to
the growing grains. The contribution of penultimate in remobilization of sugars to the growing grains was
higher than peduncle. Tolerance of cv. Zagross to water stress after anthesis could be attributed to its

higher storage of sugars in stem and efficiency in remobilization of these sugars to the developing grains.

Key words: Bread wheat, Fructans, Fructose, Glucose, Remobilization, Soluble carbohydrates and Water stress.
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