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Dehydration characteristics of maize grain after physiological maturity

ZHAO Bo, WU Ya-wei, LI Xiao-long, YUAN Ji-chao, KONG Fan-lei
( College of Agronomy, Sichuan Agricultural University/Key Laboraiory of Crop Physiology, Ecology and Cultivation in Southwest China, Ministry of Agri-
culture, Chengdu 611130, China)

Abstract: It is of great significance to clarify the dehydration characteristics of maize grains after physiological matu-
rity and the relationship with dehydration of various organs for speeding up the dehydration rate of maize grains after physio-
logical maturity and breeding varieties with fast dehydration rate. Four varieties were selected to determine the moisture con-
tent of grain, cob, bract + stalk, leaf and stem from the beginning of physiological maturity to 31 days after physiological ma-
turity. In addition, the dehydration characteristics of grains after physiological maturation and their relationship with water
content of organs were analyzed. The results showed that moisture content of the tested varieties decreased to 28%. The accu-
mulated temperature after physiological maturity and days were 197.08-353.32 °C - d and 7.3-12.9 d. The grain moisture
content showed a very significant linear relationship with the moisture content of other organs, the grain dehydration rate was
significantly positively correlated with the dehydration rate of cob, but had no significant relationship with the dehydration rate
of other organs. Therefore, reasonable variety selection and shortening the duration of grain dehydration in early stage after
physiological maturity of maize can effectively speed up grain dehydration after physiological maturity and reduce the accumu-

lated temperature required for moisture content of

7S B 89 :2019-06-22 physiological maturity to 28% or 25%. To evaluate varieties
BEEWE . MK E AN H (2016YFD0300307 2017YFDO30170) suitable for mechanical grain harvest, we should pay atten-
VEEGAN B W (1994-) 5B PN BiH-0F5e A DF5e tion to the dehydration characteristics of cob as well as the
TR AL KPR B AR, (E-mail ) sicauzh4633 @ 163. dehydration characteristics of grain.
com Key words: maize; physiological maturity; grain

BIREE ALILE, (Tel) 18628222445 dehydration; logistic model
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Fig.2 Prediction model of grain moisture content after physio-

logical maturity

Table 1 Fitting parameters and results of logistic models for different cultivars

Al 0 i A B AT L 5 K R A B AL 5 K R
b (%) (%) X, P R? (h) [ 2 289% T 7 AR [ 2 25% T 75 AR
(°C - d)/KE(d) (°C - d)/KE(d)
ZH6 33.94 5.44 432.939 1.697 0.994 135.22 197.08/7.3 272.80/10.0
7Y3 33.50 10.63 450.843 2.799 0.944 352.24 298.83/10.9 373.62/13.6
XY1171 34.15 11.21 421.233 5.711 0.987 423.68 353.32/12.9 392.04/14.2
CD30 34.83 11.76 442.025 3.408 0.986 390.19 342.85/12.5 405.06/14.7

ZH6.7Y3 XY1171 ,CD30 S5-3I FR/RIELT 6 5 5 35 JEE 1171 JMEA 30, Al A FLALAUIRFRE 3 7K 36 A2 PR K AR LRI 3K 3 X i PRy

BAISH, R D REG 0 AR ADRGEBLK A



B A FOR A R PR A 13

M1 AT LA 4523 5 Aok 21 A8 2 Al et
IS IKF (AL 22 5380/ o A [ it ol A B S5 FF
KK O HERRAEAE B 25 55 SR ) o1 P28 53 R4
4 39.98% ,ZH6 f5 et AP K, 3 T AR B
JCEAJE R /K 3 5 AR S 57 114 ] U AR AR e
PR RACS BRI C & (K 3) , LUE H AL AL
RSB E 7K 3 (28% 25% ) MAnifE, 24K RL & 7k
R E 289 45wl R BT 75 A= B AL BUE S Ry
B4197.08~353.32 C - dF17.3~12.9 d, 24k HL
B K FE W% 2 25% 45 TR BT T A BB E B SR
B3 272, 80~405.06 °C - dFI10.0~14.7 d,
PL ZH6 KPR K i ek 2 28% 25% , 11 54
P AT AR 5 7K R 2 28% (1) R IR AN A B AR 2
WIAFRL S 7K R B 2 25% (0 BRI AT AH Sk 4 M
PR, 01 55 A BB K R 2 289% AR A
A R AR R KRR R 25% AR IR I A
FAEAH S, FH O R B354 0. 99 0. 98, 156 B 4 46 A
LY Ny A Al N T ESEA diny Py 7 % B 5 2
JERFRLI K, REA AR B B BRF B 15 KR B 2 28%
(25% ) Fr it UL (HSHIR] ) A4S Rt

100
80
£ 60
5
X 40
4
20
O 1 1 1 1 1 1
1001 xyy171
80
£ 60
¥ 40fF
R
20
1 1 1 1

0 Il J
R6 R6-6 R6-12 R6-18 R6-24 R6-30 R6-36
fit 39

5 188& Y =28.006 0x - 6.612 1

é.-j 800 [ RZ: 0999 7M

— 700+

2 600

= 500

Iz 400

= 300f

K] 200F

iy 100

:H 0 1 1 1 1 1 1 |

5 10 15 20 25 30 35

ARG REL (d)
B3 £EABRERFSRENIR
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rity and accumulated temperature
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Table 2 Dehydration rate of organs at different stages after physiological maturity

KR [%/(C - d) ]

g A
kAL il B+ AR Liges %1 %2 %3
R6~R6-7 ZH6 0.033 8 0.038 1 0.023 5 0.020 2 0.053 2 0.050 3 0.075 7
7Y3 0.019 7 0.046 8 0.021 6 0.016 9 0.027 6 0.029 6 0.043 2
XY1171 0.011 4 0.037 6 0.006 2 0.005 7 0.028 1 0.032 7 0.043 8
CD30 0.007 9 0.021 3 0.017 6 0.022 1 0.014 1 0.010 3 0.011 6
R6-7~R6-13 ZH6 0.028 2 0.049 2 0.108 8 0.035 6 0.048 2 0.1357 0.074 8
7Y3 0.011 3 0.056 5 0.046 0 0.082 3 0.024 2 0.050 9 0.097 1
XY1171 0.021 3 0.110 9 0.093 7 0.027 4 0.121 0 0.188 5 0.109 0
CD30 0.032 3 0.024 0 0.020 7 0.077 3 0.017 1 0.012 2 0.010 9
R6-13~R6-19 ZH6 0.030 3 0.121 9 0.004 6 0.001 3 0.025 7 0.058 1 0.052 0
7Y3 0.057 8 0.163 1 0.083 0 0.016 4 0.064 8 0.111 2 0.056 2
XY1171 0.072 1 0.155 3 0.080 0 0.012°5 0.066 6 0.059 8 0.059 8
CD30 0.052 2 0.137 0 0.017 5 0.010 0 0.016 2 0.040 4 0.096 1
R6-19~R6-25 ZH6 0.023 3 0.028 6 0.021 2 0.002 6 0.152 7 0.042 5 0.028 2
7Y3 0.008 2 0.010 6 0.010 3 0.016 1 0.018 7 0.041 6 0.029 5
XY1171 0.019 2 0.000 9 0.002 3 0.015 6 0.024 8 0.017 8 0.004 9
CD30 0.011 4 0.038 1 0.045 9 0.091 5 0.054 8 0.092 9 0.119 6
R6-25~R6-31 ZH6 0.011 1 0.033 4 0.018 8 0.007 0 0.034 2 0.053 8 0.041 5
7Y3 0.015 2 0.057 4 0.006 3 0.005 1 0.133 7 0.063 5 0.073 9
XY1171 0.007 9 0.007 2 0.016 6 0.002 0 0.033 8 0.024 6 0.013 6
CD30 0.022 4 0.074 0 0.116 9 0.005 1 0.104 2 0.177 4 0.089 8
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Fig.5 The relationship between moisture content of grains and other organs
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Table 3 Analysis of correlation between moisture content in grains and other organs of tested cultivars after physiological maturity

Al R ki L+ A ES %2 %3
ZH6 0.93* 0.98* 0.95* 0.95 0.90 0.89*
7Y3 0.91* 1.00* 0.99 ** 0.91 ™ 0.98 0.96*
XY1171 0.95* 0.98 0.97* 0.95 0.92* 0.94*
CD30 0.95* 0.99 * 0.86" 0.86" 0.85* 0.94*
ZH6 ZY3 XY1171,CD30 ILF 1 1, ™ FI/RTE 0.01 /K- 1225 W3, * 3RIRTE 0.05 KT LR WE,
R4 EENAREFBHKERBXEDST
Table 4 Correlation analysis of organ dehydration rate after physiological maturity
FPRL i AL+ RN A Eg| %2 %3
FPRL 1.00 0.83™ 0.36 -0.14 0.04 0.14 0.19
Tl 1.00 0.46" -0.17 0.14 0.41" 0.48"
B+ 5RAR 1.00 0.17 0.36 0.86" 0.55*
- 1.00 0.36 0.86™ 0.55*
=1 1.00 0.54 ™ 0.31
%2 1.00 0.68 ™
23 1.00

= 43 BB RAE 0.05 F10.01 /K _E ARG,
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