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Effect of Drought Stress at Different Post—silking Stages on Grain

Yield and Starch Quality of Waxy Maize
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(Jiangsu Key Laboratory of Crop Genetics and Phystology/Co—Innovation Center for Modern Production Technology of
Grain Crops, Yangzhou University, Yangzhou 225009, China)

Abstract: The effects of drought stress at different post—silking stages(grain formation stage and grain filling
stage) on grain yield and starch quality of waxy maize were studied using Suyunuo 5 (SYNS) and Yunuo 7(YN7) as
materials. The soil relative moisture contents were 75% and 55% under control and drought conditions, respectively.
The grain yield was significantly reduced by drought at different stages, and the reduction was severe when water
deficit occurred at grain formation stage. Drought stress significantly decrease the starch content, increase the con-
tents of total protein, globulin and glutelin, enlarge the average starch granule size, rise the proportion of long amylo-
pectin chains, and improve the relative crystallinity, and the effect of grain formation stage was greater than that of
grain filling stage. Flour peak viscosity was unaffected by grain filling stage drought stress but significantly de-
creased when plants suffered water deficit at grain formation stage. The flour gelatinization enthalpy was decreased
and increased when drought occurred at grain formation and filling stages, respectively. Drought stress decreased
the retrogradation percentage of SYNS5 and the decrease was larger when plants suffered drought at grain filling
stage. The retrogradation percentage of YN7 was not affected by drought at grain formation stage but was increased
by drought at grain filling stage, respectively.
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Effect of drought at different grain filling stages on waxy maize yield

FR1 EXHARMETEREMNEERFHEAS S SN
Table 1  Effect of drought at different grain filling stages on grain components of waxy maize e/kg
i A ab 3 BHEA HHEA R (eI A AR UE M
Variety Treatment Total protein Albumin Globulin Glutenin Zein Soluble sugar Starch
SYNS CK 82.7d 132¢ 9.6e 17.7d 17.6 d 42.0b 679.6 a
DS-E 97.2b 113e 10.5¢ 243 b 193 a 36.9 cd 595.0 ¢
DS-L 94.0c¢ 128 ¢ 10.0d 22.6 be 18.1 bed 422b 642.5b
YN7 CK 92.6 ¢ 12.1d 109 ¢ 19.7 ed 17.9 cd 493 a 692.5 a
DS-E 103.6 a 14.0b 12.0b 31.0a 18.5b 344d 587.8 ¢
DS-L 97.6b 155a 129 a 283 a 18.3 be 384c¢ 621.2b
FAE
er Y 108.6%* 101.5%* 337.3%* 28.2%%* 0.5 0.2 0.4
AbFR T 137.1%* 51.6%* 56.3%% 35.6%* 22.8%* 42.9%* 44.0%*
ARl AE R VXT 8.3%% 79.0%% 25.8% 2.5 5.9% 158+ 1.4

1 [l AN R B R R A BRI 5% /K L2250 03+ 40 Bl 3R 22 53K .35 (P<0.05) Rl .35 (P<0.0 1)K . T #& [,

Note: Values in the same column followed by different letters are significantly different at the 5% probability levels, * P<0.05; ** P<0.01. The

same below.
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Fig.2 Effect of drought stress at different stages on waxy maize starch granule volume distribution
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Fig.3 Effect of drought stress at different stages on waxy maize starch
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Fig.4 Effect of drought stress at different stages on waxy maize starch diffraction pattern
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Table 2 Effect of drought stress at different grain filling stages on flour pasting properties of waxy maize

mi A b VSRS (eP)  AMEFHE (cP) J A (cP) ZAHFEE (cP) [al 52 {(cP) B IRLEE
Variety Treatment PV TV BD FV SB |
SYNS5 CK 1883a 1306 a 577 b 1592b 286 b 79.6 a
DS-E 1750 b 1226 b 624 a 1518 ¢ 292 b 79.5a
DS-L 1841a 1341 a 501 ¢ 1668 a 328 a 78.7 ab
YN7 CK 1533¢ 1093 cd 4414d 1328 de 235¢ 779b
DS-E 1224d 1081d 143 £ 1302 21 ¢ 79.9 a
DS-L 1513 ¢ 1121¢ 392e 1361d 240 ¢ 79.1 ab
FIH
AV 366.1%% 555.2%% 178.1%% 294, 3% 30.4% 0.7
ISl 43 5 30.3% 15,95 15.6% 1.8 2.6
A< b FE VXT 8.9% 8.7 43.7%% 3.0 0.7 3.2
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Table 3 Effect of drought stress at different grain filling stages on flour thermal properties of waxy maize

it Fh b PIEMEN)  WERECC) RREECC)  AEREECC)  MAEREE) %)
Variety Treatment AH,. T, T, T. AH... R
SYN5 CK 8.1c 779h 72.0b 849 c 47a 58.4a
DS-E 6.6 ¢ 777h 713¢ 86.0b 30c 45.7h
DS-L 10.6a 78.5a 72.8a 86.7a 4.4b 41.1cd
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