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Abstract: With the release of maize single—cross hybrids in 1970s, it marks the transition of hybrid maize
breeding from double—crosses to single-crosses in China. The objective of this study was to analyze the variation pat-
terns of grain filling and dehydration rates among different maize single—cross hybrids with the decades when the hy-
brids released. Fourteen maize hybrids used predominantly in 4 decades, released from 1970s-2000s, were directly
investigated for grain moisture, husk moisture and cob moisture in the Beijing experiment station of Chinese Acade-
my of Agricultural Sciences, in 2013. Grain filling rate and dehydration rate, cob and husk were further calculated.
The results showed that the modern hybrids performed higher moisture in cob, husk and grain than older hybrids.
The same result was found for the trait of 100—grain weight. Modern hybrids showed a faster grain filling rate, but a
slower cob dehydration rate than older hybrids. There was no significant variation identified in grain and husk dehy-
dration rates.
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Table I ~ ANOVA for grain moisture, husk moisture, cob moisture and grain dry weight

A K S Cob moisture AU 7KE  Husk moisture  FHi% /K Grain moisture TR+ Grain dry weight

ABC HHEEZ 575 FiE AmE By FE  AmE By FH HHE 5 FH

DF MS F-value DF MS F-value DF MS F-value DF MS F-value

LAY 97  0.03828 3553k 97 027209  105.21%#¢ 97  0.1822 850.96*** 97 601.20  159.77%#*
T 13 001635  15.18%#* 13 0.0497 8 19.25%%% 13 0.0144 67.38%%% 13 84.951  22.58%*
2 IEPN A 6 0.46367 430.35%** 6 3.5365 136747k 6 24477 11 430.30%** 6 7908.4 2 101.60%**
& A 5 0.0005 0.47 5 0.0051 2.01 5 0.0001 0.47 5 3.0932  0.82
W% 318  0.0010 307  0.0025 328 0.000 2 230 3.7629

T el 23 53R 3581 0.05,0.01 F10.001 B#EAKT-. TR

Note: *, #* and *** indicated significance at 5%, 1% and 0.1% levels, respectively. The same below.
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Table 2 Analysis of variance for husk dehydration rate, cob dehydration rate, grain filling and dehydration rate (ANOVA)

TlTh 7K A R K A TR K B A TR A
725 S SR R Cob dehydration rate Husk dehydration rate Grain dehydration rate Grain filling rate
ABC FHiE ¥y FIE HIE oy FIE AmE ) FE O AmE B FIE
DF MS F-value DF MS F-value DF MS F-value DF MS F-value
B 82 03172 7.68%* 82 22766  11.47*%#* 82  0.5387 21.89%%* 82 0.2009 6.29%%%
O 13 0.0979 2.37* 13 0.056 7 0.29 13 0.03539 1.44 13 0.048 60 1.52%%
I IEPNA 5 20364  49.27%kx 5 231649 116.71%** 5 68717  279.20%%* 5 25538  79.94%%*
G 1 000238 0.06 1 0.009 3 0.05 1 0.0020 0.08 1 0.00089  0.000 1
w2 59  0.04133 59 0.198 4 59  0.0246 59  0.03194
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Table 3 Analysis of maize cob moisture in different days after pollination of 14 single cross hybrids %
i AR B EARRIRAL(d)  Different days after pollination

Cultivar Era 5 15 25 35 45 55 65
i S 1970s 86.173 79.823 72.260 71.627 64.918 61.236 58.177
HEL101 1970s 87.001 71.449 64.726 60.181 57.429 53.561 48.565
i as 1980s 87.596 75.649 69.471 66.675 61.931 57.104 54.876
FE13 1980s 87.711 79.143 78.898 70.351 66.423 60.155 53.764
W25 1980s 86.723 80.786 69.194 66.862 63.847 58.865 51.703
W75 1980s 89.936 76.109 70.128 67.304 62.498 57.112 55.141
KEIF 1990s 93.158 79.383 73.112 71.056 63.524 58.268 51.083
a3 1990s 86.648 76.506 71.931 65.305 64.916 63.020 -
PUEL 19 1990s 86.378 78.860 68.266 65.518 63.062 62.950 -
A& K 108 1990s 89.416 68.534 66.573 61.188 60.857 57.322 55.648
HEEL958 2000s 88.408 71.208 66.268 65.325 65.076 63.747 63.566
16 2000s 86.283 75.940 70.864 69.228 68.194 64.221 63.888
=981 2000s 87.691 73.086 71.933 70.924 68.498 68.407 66.724
B9 2000s 87.149 77.041 69.667 66.737 64.436 63.425 63.243

TE: 7R TRTREA A B BdE . KRR

Note: — refers to no data owing to pour down. The same below.
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Table 4 Analysis of husk moisture in different days after pollination of 14 single cross hybrids %
R AR MG RIRRAL(d)  Different days after pollination
Cultivar Era 5 15 25 35 45 55 65
GRS 1970s 82.113 77.216 74.549 67.049 39.050 22916 19.688
101 1970s 80.070 70.311 68.111 60.888 40.462 18.294 11.399
g 1980s 82.067 75.719 69.851 55.384 30.701 15.890 13.146
F}E 13 1980s 87.150 78.440 75.333 66.804 26751 15.260 12.842
o 1980s 81.699 77.503 76.039 72.905 45.637 28.957 17.386
Y7 1980s 87.040 79.209 76.475 73.168 61.659 30.401 17.495
KE9E 1990s 81.807 73.251 72777 67.332 36.960 19.806 11.368
i 13 1990s 81.362 80.577 75.385 74.724 50.387 21455 -
19 1990s 83.824 76.924 76.775 74.239 26.368 14.700 -
ek 108 1990s 81.813 77319 76.106 74.486 60.048 32.484 17.298
#1958 2000s 84.660 76.726 76.468 67.912 55.041 15.641 12.165
16 2000s 82.928 77.864 75.942 71.265 52.850 25.619 23.765
{91981 2000s 81.971 77.965 74.385 66.326 44.941 19.656 16.978
BF 9 2000s 85.561 82.447 73.149 71.845 43222 24.067 20.726
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Fig.1  The grain moisture of 14 single cross hybrids after pollination
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Table 5 Analysis of grain dry weight in different days after pollination of 14 single cross hybrids g
i &£ FR G ARRIKEL() Different days after pollination

Cultivar Era 5 15 25 35 45 55 65
g 5 1970s 1.088 7.554 19.517 26.299 33.305 34.255 34.743
FHH101 1970s 0.917 8.282 17.695 24.322 31.574 32.484 32.570
p 45 1980s 0.707 8.495 19.855 27.053 33.265 33.309 35.048
FFE 13 1980s 0.896 8.149 19.764 25.969 34.197 35.543 35.681
25 1980s 0.928 7.686 20.441 28.476 32.962 33.607 34.185
7= 1980s 0.623 7.475 16.761 23.923 33.414 33.546 36.592
AKEIF 1990s 0.726 7.954 19.950 29.144 35.789 37.664 38.220
W13 1990s 0.629 7.949 15.588 25.132 33.965 37.175 -
VUL 19 1990s 0.555 7.476 18.868 25.951 30.499 30.534 -
AR 108 1990s 0.659 7.568 17.724 27.543 32.960 36.412 38.383
FBEA 958 2000s 0.690 8.212 18.501 26.222 32.371 34.147 36.881
W16 2000s 0.595 9.713 22.516 33.984 42.238 44.047 45.050
EHL981 2000s 0.873 8.931 21.116 32.869 41.191 42.009 42.942
W95 2000s 0.545 7.649 20.933 29.083 34.363 37.530 39.991
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Table 6  Analysis of cob dehydration rate in different days after pollination of 14 single cross hybrids %ld
S b AE R B IE AR EL()  Different days after pollination

Cultivar Era 15 25 35 45 55 65
th 5 1970s 0.635 0.756 0.063 0.671 0.368 0.306
FHEL 101 1970s 1.555 0.672 0.454 0.275 0.387 0.499
B as 1980s 1.195 0.618 0.280 0.474 0.483 0.223
FFE13 1980s 0.857 0.025 0.855 0.393 0.627 0.639
25 1980s 0.594 1.159 0.233 0.301 0.498 0.716
W75 1980s 1.383 0.598 0.282 0.481 0.539 0.197
AEIT 1990s 1.378 0.627 0.206 0.753 0.526 0.718
W13 1990s 1.014 0.457 0.663 0.228 0.190 -
DY 19 1990s 0.752 1.059 0.275 0.246 0.011 -
£RK 108 1990s 2.088 0.196 0.539 0.033 0.353 0.167
H 958 2000s 1.720 0.494 0.094 0.025 0.133 0.018
TR 16 2000s 1.034 0.508 0.164 0.103 0.397 0.033
551981 2000s 1.460 0.115 0.101 0.243 0.177 0.168

B9 2000s 1.011 0.737

0.293 0.331 0.101 0.119
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Table 7 Analysis of grain filling rate in different days after pollination of 14 single cross hybrids gf/d
ih R AR M EANRIREL()  Different days after pollination

Cultivar Era 15 25 35 45 55 65
o 1970s 0.647 1.196 0.678 0.701 0.095 0.049
101 1970s 0.737 0.941 0.663 0.725 0.091 0.009
Jop 4 1980s 0.779 1.136 0.720 0.621 0.004 0.174
£ 13 1980s 0.725 1.161 0.621 0.823 0.135 0.014
HiBp 2 1980s 0.676 1.275 0.804 0.449 0.065 0.058
ThELT 1980s 0.685 0.929 0.716 0.949 0.013 0.305
AEE 1990s 0.723 1.200 0.919 0.664 0.187 0.056
W13 1990s 0.732 0.764 0.954 0.883 0.321 -
PUEA 19 1990s 0.692 1.139 0.708 0.455 0.003 -
K108 1990s 0.691 1.016 0.982 0.542 0.345 0.197
#5958 2000s 0.752 1.029 0.772 0.615 0.178 0.273
w16 2000s 0.912 1.280 1.147 0.825 0.181 0.100
501981 2000s 0.806 1.218 1.175 0.832 0.082 0.093
B9 2000s 0.710 1.328 0.815 0.528 0.317 0.246
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