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Dynamic analysis for glucose mobilization and hydrolytic
enzyme activity at different germination stages in sweet corn

CHENG Xin-Xin, LIU Yan-Long, NIU Yong-Sheng, LIU Zheng

( College of Agriculture, Anhui Science and Technology University, Fengyang 233100, China )

Abstract; Seed germination is a complex physiological and biochemical process that the storage material is broken into
sucrose s glucose and other sugars compounds under the action of enzyme reaction in order to provide the carbon source
and energy for seedling growth. In this study, the dynamics of storage carbohydrate mobilization, sucrose synthase ac-
tivity and amylase were analyzed at different seed germination stages by using two different seeds that the grain nutri-
ents are different are from different countries in sweet corn, The results showed that there were significant differences
for storage carbohydrate mobilization between E22 and T26 including the mobilized seed reserve,seed reserve utiliza-
tion, sucrose, glucose and fructose content, Starch is the key factor of seed germination in sweet corn because of the
outstanding material utilization in T26. By comparison,the mobilized seed reserve in T26 was lower, while the seed
reserve utilization efficiency was higher, During seed germination, sucrose and glucose contents were higher for E22 in
4—8 d and 6—10 d,while fructose content was higher for T26 in 10 d. Amylases and sucrose synthase activities were

increased durining the process of seed germination. Grey correlation analysis showed that the mobilized seed reserve
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was affected by the amylases during seed germination and seed reserve utilization was constrained by sucrose content,

glucose content and fructose content, Improving of seed reserve utilization in sweet corn is of great significance to

strengthen the seed germination and seedling growth, to enhance its competitiveness with weeds and to increase pro-

duction,

Key words: sweet corn; glucose mobilization; dynamic analysis; seed germination; seed reserve utilization efficiency
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Fig. 1 Dynamic analysis of weight of mobilized seed reserve (WMSR) and seed reserve utilization
efficiency (SRUE) of shoot and root on sweet corn seed in germination
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Fig. 2 Dynamic analysis of sucrose content (SC),fructose content (FC) and glucose content (GC) on sweet corn seed in germination
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Fig. 3 Dynamic analysis of amylase (AMY) activity and SUS (sucrose synthase) activity on sweet corn seed in germination
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Table 1 Grey correlation analysis between eight traits on sweet corn
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B Trait WESAR  hmx  mmx  MOR G R i o
SRUE-shoot  SRUE-root AMY SuUS
W B 1.00 0.52 0.54 0.63 0.49 0.55 0.64 0.55
WMSR 6 5 2 7 4 1 3
o2 8 R R 0.46 1.00 0.87 0.72 0.69 0.70 0.68 0.65
SRUE-shoot 7 1 2 4 3 5 6
YR IR R R 0.45 0.86 1.00 0.76 0.73 0.72 0.71 0.71
SRUE-root 7 1 2 3 4 5 6
0.56 0.72 0.76 1.00 0.67 0.73 0.89 0.72
GC
HE 7 5 2 7 3 1 4
0.49 0.74 0.79 0.73 1.00 0.78 0.71 0.74
pEpE SC
PR 7 4 1 5 2 6 4
0.53 0.74 0.78 0.77 0.77 1.00 0.75 0.71
FC
REE FC 7 5 1 2 3 4 6
N BRI 0.52 0.64 0.69 0.88 0.61 0.68 1.00 0.67
AMY 7 5 2 1 6 3 4
N £ L 0.48 0.65 0.72 0.73 0.70 0.67 0.71 1.00
#HE SUS 7 6 2 1 4 5 3

WMSR: weight of mobilized secd reserve; SRUE: seed reserve utilization efficiency; GC: glucose content; SC: sucrose content; FC: fructose content; AMY: am-

vlase; SUS: sucrose synthase.
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