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and remobilization of assimilates in wheat stem under terminal
drought stress
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Abstract Stem reserve mobilization and expression of

major genes involved in fructan metabolism during grain

filling in wheat (Triticum aestivum L.) cultivars, Zagros

and Marvdasht were studied under terminal drought

through withholding water at the anthesis. Mobilized dry

matter, maximum specific weight and mobilization effi-

ciency were observed to be higher in the internodes of

tolerant cultivar (Zagros), both under well-watered and

stress conditions, which resulted in enhanced translocation

of stem reserves to the grains. Water soluble carbohydrates

(WSC) and its constituent compounds were observed to be

higher in the internodes of Zagros than those of sensitive

cultivar (Marvdasht). Maximum relative expression of

1-SST, 6-SFT, INV, 1-FEHw1, 1-FEHw2, 1-FEHw3 and

6-FEH was significantly higher in the peduncle and pen-

ultimate of Zagros compared to Marvdasht cultivar under

both drought and well-watered conditions. Expression of 1-

FEHw3 and 6-FEH were increased during carbon remo-

bilization in Zagros cultivar, suggesting that both genes are

necessary for an efficient degradation and translocation of

stem fructans. The mRNA levels of two fructan synthetic

enzymes (1-SST and 6-SFT) in the stem were positively

correlated with stem WSC concentrations, while the

mRNA levels of enzymes involved in fructan hydrolysis

(INV, 1-FEHw3 and 6-FEH) were inversely correlated with

WSC concentration. According to the achieved results, it

can be concluded that certain characteristics of Zagros

cultivar, enhanced capability of fructan storage, higher

mobilization efficiency and high gene expression level of

1-SST, 6-SFT, 1-FEHw3 as well as 6-FEH genes might

help the drought tolerant cultivar to cope the stress

conditions.
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Abbreviations

WSC Water soluble carbohydrates

1-FEH Fructan 1-exohydrolase

1-SST Sucrose: sucrose 1-fructosyltransferase

6-FEH Fructan 6-exohydrolase

6-SFT Sucrose: fructan 6-fructosyltransferase

INV Invertase

DAA Day after anthesis

DS Drought stress

WW Well-watered

FEHs Fructan exohydrolases

Fru Fructose

Glc Glucose
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