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Effect of High Temperature Stress on Grain Traits of Super

Sweet Corn during the Filling Period
SUN Tao, WEI He—qin, WANG Dong—xing, YU Hai-bing, CHENG Xin—xin
(College of Agriculture, Anhui Science and Technology University, Fengyang 233100, China)

Abstract: In this study, two super sweet corn varieties, Fengtian188(FT188) and Fengtian No.8(FT008), were
used as experimental materials. Temperature treatments were applied during the filling stage: CK(26 C+2 “C) and
HT(@37 €C+2 C). The effects of high temperature stress on grain traits(grain length, grain width, grain thickness,
grain volume, peel thickness), grain weight, water content and main nutritional qualities(sucrose, fructose, glucose,
starch, protein, vitamin C) of super sweet corn were studied. The results showed that the grain length, width, thick-
ness, volume, fresh weight, dry weight, sucrose, glucose and starch contents were significantly different between HT
and CK. There was no significant difference between FT188 and FT008 under the same temperature conditions.
High temperature stress accelerated the ripening time of super sweet corn, increasing the length, width and thick-
ness of the grain, which led to the expansion of the grain volume, the thickening of the peel, and accelerated the wa-
ter loss of the grain. Moreover, high temperature accelerated the synthesis of fructose, starch and protein, but re-
duced the content of sucrose, glucose and vitamin C in the grains.
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Table 1  Effects of high temperature stress on grain morphology of super sweet corn during filling stage
i i 3 HEH AL TRLKE TR FRLJELE TR AR (m)
Variety Treatment (d) (mm) (mm) (mm) (cm*/100 fir) Pericarp
Grouting days Kernel length Kernel width Kernel thickness ~ Kernel volume thickness
FT188 CK 15 8.72+0.31 ¢ 7.45£0.25 ¢ 4.4+0.26 b 14.00+1.00 ¢ 86+4 b
18 9.15+0.23 be 8.38+0.19 b 4.41£0.2 b 19.33+0.58 b 87+4 b
21 9.24+0.44 b 8.61+0.33 b 4.68+0.32 ab 20.33+3.21b 99+7 a
24 10.16+0.25 a 9.24+0.18 a 4.85+0.26 a 25.33+2.52 a 103+5 a
HT 15 8.93+0.5d 9.72+0.48 b 4.8+0.26 ¢ 28.00+3.00 ¢ 105+3 b
18 9.63+0.36 ¢ 9.81+0.42 b 4.89+0.31 ¢ 30.33+3.21b 105+3 b
21 10.39+0.3 b 10.77£0.29 a 5.35+0.21b 36.00+1.73 b 11945 a
24 11.14+0.44 a 11.07+0.27 a 6.18+0.47 a 41.67+1.53 a 125+3 a
FTO08 CK 15 8.11+0.14 ¢ 6.68+0.38 ¢ 3.75+0.21 ¢ 13.33£1.53 ¢ 85+2 ¢
18 8.38+0.24 be 7.27+0.23 b 4.98+0.22 b 19.67+0.58 ¢ 89+3 ¢
21 8.59+0.28 b 7.8+0.57 a 5.3+0.23 ab 22.67+2.52b 1053 b
24 9.52+0.45 a 7.98+0.24 a 5.5+0.47 a 26.33+2.52 a 111+3 a
HT 15 8.28+0.23 ¢ 8.86+0.32 b 4.67+0.26 ¢ 25.00£2.00 ¢ 1013 b
18 8.48+0.26 ¢ 9.32+0.22 b 5.21£0.47 b 32.33+3.79 b 104+2 b
21 10.34+0.52 a 9.47+0.6 b 5.23+0.31 b 36.67+0.58 ab 110+2 a
24 11.13£0.29 b 11.03+0.53 a 6.37+0.26 a 41.00+4.36 a 113+4 a

TE A RVNG TR RN AN FIRE 2 [0 2253 135 (P<0.05). F&H.

Note: Different lowercase letters indicate significant differences between samples(P<0.05). The same below.
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Table 2 Effects of high temperature stress on grain weight and water content of super sweet corn at filling stage

R it P TEI KA (d) AR T (/100 F7) TR T (/100 F7) TR TR (%)
Variety Treatment Grouting days Fresh kernel weight Kernel dry weight Kernel moisture content
FT188 CK 15 15.26+0.90 ¢ 2.44+0.24 d 84.05
18 18.77+1.29 b 4.23+0.59 ¢ 77.54
21 20.43+£3.74 b 5.87+0.83 b 74.63
24 26.49+£2.64 a 7.10+0.35 a 71.11
HT 15 27.44+2.77 ¢ 5.49+0.46 ¢ 79.98
18 31.96+3.24 b 7.20+0.60 b 77.42
21 37.36+1.78 b 9.48+0.46 b 73.07
24 43.10+1.66 a 12.92+0.10 a 70.00
FT008 CK 15 12.87+2.35 ¢ 2.23+0.44 d 82.74
18 20.05+0.54 ¢ 4.55+0.40 ¢ 77.35
21 23.03£2.46 b 5.08+0.62 b 77.93
24 27.32+2.89 a 6.71+£0.92 a 75.50
HT 15 25.74+1.78 ¢ 5.31+0.38 d 79.35
18 34.79+3.20 b 7.08+0.72 ¢ 79.65
21 38.36+0.42 ab 10.36+0.17 b 73.00
24 42.89+4.25 a 12.10+0.04 a 71.60
60
g 50
E
2 40
a
a
"o 30
§
s 20
&
i 10
0 ! ) )
15 18 21 24
JE420 (8 (d) Grouting time
E1 #ERASEMENEBHMERFHEESENZMN
Fig.1 Effect of high temperature stress on sucrose content in super sweet corn grain during filling stage
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Fig.2  Effect of high temperature stress on grain fructose content in super sweet corn during filling stage
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Fig.3 Effect of high temperature stress on grain glucose content of super sweet corn during filling stage
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Fig.4 Effect of high temperature stress on grain starch content of super sweet corn at filling stage
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Fig.5 Effect of high temperature stress on grain protein content of super sweet corn at filling stage
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Fig.6  Effect of high temperature stress on vitamin C content in super sweet corn grains during filling stage
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