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Fig.2 The influence of different cultivation modes on the mass fraction of WSC (A) and sucrose (B) during grain filling
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Table 1 The influence of different cultivation modes on the sucrose metabolism in flag leaf and grain starch accumulation
I RERE R R 8/ (mg e g ) HEM SSTG S/ (mg e g ' e min 1) jEM SPSIE S/ (mge g ! e min 1)
R Flag leaf sucrose mass fraction Activity of SS in flag leaf Activity of SPS in flag leaf
Cultivation modes
A B C A B C A B C
CM1 15.31 ¢ 35.21 ¢ 11.51 ¢ 1.91 ¢ 4.18 d 0.35 b 0.36d 1.41 b 0.38 b
CM2 25.52 b 44.63 b 17.34 b 2.31b 4.61 b 0.43b 0.63 b 1.92 a 0.41 b
CM3 33.32 a 51.26 a 27.25 a 2.77 a 5.03 a 0.51 a 0.89 a 2.17 a 0.52 a
CM4 22.34 b 37.44 ¢ 13.72 ¢ 2.09 ¢ 4.49 ¢ 0.41 b 0.49 ¢ 1.63 ab 0.43 b

FRLVE R R A/ (mg « d™1)

ki SSS 7% 1/ (mmol « h™ 1)

FFh GBSS {71/ (mmol « h™1)

R Starch accumulation rate Activity of SSS in grain Activity of GBSS in grain
Cultivation modes
A B C A B C A B C
CM1 0.17 ¢ 1.29d 0.05 a 2.05d 14.51 ¢ 2.08 b 2.76 ¢ 15.8 ¢ 0.73 b
CM2 0.27 b 1.69 b 0.06 a 3.99b 17.78 b 2.88 a 3.65 b 17.4 b 0.92 a
CM3 0.49 a 1.89 a 0.09 a 5.41 a 20.34 a 3.09 a 5.05 a 20.7 a 0.93 a
CM4 0.25 b 1.48 ¢ 0.07 a 2.91 ¢ 16.36 b 2.16 b 3.72 b 18.2 b 0.85 a

TE A SRR SR IG B B, B RR R E . C RR RS R B B . RIS F 8RR 7E 0. 05 KF B2 R B3,

Note: A. Initial grain filling stage; B. Maximum value during grain filling; C. The end of grain filling stage. Different letters within the

same column indicate significant difference among the cultivation

modes at 0. 05 level.
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The Characteristics of Sucrose Metabolism in Flag Leaf

and Grain Starch Accumulation during Grain Filling

Period under Different Cultivation Modes

CHEN Wei'?, LI Hongbing” and DENG Xiping®

(1. Shaanxi Key Laboratory of Disaster Monitoring and Mechanism Simulation, School of Geography and

Environment, Baoji University Arts and Sciences, Baoji Shaanxi

721013, China;2. State Key Laboratory of

Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation,

Chinese Academy of Science, and Ministry of Water Resources, Yangling Shaanxi

712100 , China)

In order to explore the characteristics of sucrose metabolism in flag leaf and grain starch ac-

cumulation during grain filling period under different cultivation modes. Four different cultivation

modes, including local traditional cultivation mode (CM1), optimized cultivation mode (CM2), high

yield cultivation mode (CM3) and high efficiency cultivation mode (CM4), were conducted in field ex-

periment under rain-fed conditions at the Changwu Agro-ecological Experimental Station of the Chi-
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nese Academy of Sciences(107°40" E,35°12" N,1 220 m altitude) during winter wheat growth season
(September 2008 to July 2009). The mass fraction of water soluble carbohydrates (WSC ) and su-
crose, the activities of sucrose phosphate synthase (SPS) and sucrose synthase (SS) in flag leaf and
the mass fraction of starch, the activity of granule-bound starch synthase (GBSS) and soluble starch
synthase (SSS) in grain during grain filling were measured, and the rate of starch accumulation during
grain filling period was calculated. The results showed that the all indicators which involved the su-
crose metabolism in flag leaf, including the mass fractions of WSC and sucrose, and the activities of
enzymes, showed unimodal curves, the maximum mass fraction of WSC and sucrose appeared on 30
days after anthesis (DAA), which was 6 days later than the date of appearance of the maximum SPS
and SS activities . Also, the activities of SSS and GBSS showed unimodal curves and the maximum ac-
tivity appeared on 24 DAA and 30 DAA, respectively. The rate of starch accumulation showed ‘slow-
fast-slow’ tendency during grain filling, however, the amount of starch accumulation was increasing
with the process of grain filling. In different winter wheat cultivars, compared with ‘Changwul34”’
cultivar, ‘Changhan58’ cultivar showed superior performance in sucrose metabolism of flag leaf and
starch accumulation in grain during grain filling. In different cultivation modes, CM3 had the highest
activities of enzymes which related to the conversion from sucrose to starch in source and sink organs.
Thus, it was inferred that application of organic manure in CM3 improved the water and nutrients sta-
tus in soil, increasing the ability of photosynthesis, alleviating the senescence of flag leaf, enhancing
the accumulation abilities of photosynthase and starch in grains, finally, the maximum starch fraction
mass was attained in grains.

Key words Winter wheat;Cultivation mode;Grain filling; Sucrose metabolism;Starch accumulation
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