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Relationship Between Grain—filling Characteristics and
Grain Weight in Different Kernel Positions of Maize
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State Key Laboratory of Crop Biology, Tai’ an 271018, China)
Abstract: Two cultivars ZD958 and DH661 were used to analyze the effects of different planting densities on

grain filling characteristics and grain weight in apical and mid—basal kernel positions of maize. The results showed that

both grain number and kernel weight decreased with the increase of density and they determined the grain yield to—

gether. At the same density, ear layer transmission declined since pollination(0 d) and then increased slowly while that

of bottom kept increasing since pollination. The initial division power(R,), division rate, endosperm cell number and

starch content of apical kernels were lower than these of mid—basal kernels. Correlation and path analysis showed that

main factors that affected grain weight were division rate, endosperm number and starch content, their correlation co—

efficients were 0.959 66**, 0.981 91** and 0.877 76*, respectively. Light transmission, including ear layer and bot—

tom, affected grain weight via division rate and starch content.
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Table 1 Percent transmission of maize hybrids under different planting densities

Bt

%

b = pr REATE BT 2 JREBHR
Cultivar (X 10* £ /hnd) Percent transmission of ear layer Percent transmission of bottom
Density 0 10 20 30 40 50 0 10 20 30 40 50
DH661 45 28.25a 21.69a 25.69a 2635a 2740a 2860a 11.60a 12.10a 12.26a 1254a 16.18a 18.44a
7.5 24.12b 14.14b 14.62b 15.75b 1725b 19.02b 850b 895b 9.07b 10.60b 12.87b 16.10b
10.5 21.15¢  954c¢ 11.03c¢ 13.03c¢ 1533c¢ 1775c¢ 3.74c¢ 398c 579c 985c 11.07c¢c 1455¢
71D958 45 27.38a 1621a 20.12a 2211a 2431a 2578a 7.82a 8.55a 10.03a 15.19a 1741a 20.45a
7.5 2447b 1249b 14.18b 1542b 1637b 17.64b 458b 6.86b 895b 11.08b 12.75b 14.00b
10.5 2050b  921c¢ 11.24c 1228c¢ 1449c¢ 16.61c 3.07c 5.64c 874c 1013c¢ 11.65¢ 13.28¢
T A =PI R RFEG R BE K. TRA.
Note: The values followed by different letters within a column indicated significant at P<0.05 level. The same as the following tables.
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Table 2 Effect of planting density on grain yield and its components of different maize cultivars
i f o EEE(C0RR o) BETERAT) TR ThiE FRF (em) T (kg/hm)
Cultivar Density Rownumber per ear Kernel number per row 1000—kernel weight Bald length Grain yield
DH661 4.5 16.60 a 34.60 a 299.07 a 2.26 ¢ 747718 ¢
7.5 16.20 ab 32.70 b 267.53 b 3.50b 10 421.00 a
10.5 15.90 b 2510 ¢ 246.53 ¢ 4.84a 10 032.55 b
71958 4.5 15.70 a 37.20 a 291.20 a 113 ¢ 758721 ¢
7.5 15.30 ab 32.20b 280.53 a 1.64b 10284.71 a
10.5 15.00 b 24.50 ¢ 267.40 b 2.82a 994824 b
%3 FREEAEFERRRGT RS
Table 3 The grain filling parameters of different kernel positions under different plant densities
i " AN i
Cultivar (X 10* Ff /hn?’) Position  Curve equation of grain—filling R, T D T. T T, Ty Guw Gue G Gy Gy
Density
DH661 45 5 ¥y=20.834 0/1+55.880 7 X e "); 0.1471 58.89 40.79 27.35 18.40 17.91 40.68 0.51 0.77 0.24 0.67 0.11
R>=0.9917
FRTRES y=25.849 5/1476.269 X e ™7%); 01716 52.04 34.97 25.26 17.58 15.35 36.69 0.74 1.11 031 0.97 0.15
R>=0.998 4
7.5 5 y=16.078 2/1+60.328 1 X e™™¥*); (0.1434 60.63 41.84 28.59 19.41 18.37 42.27 0.38 0.58 0.18 0.51 0.08
R*=0.9907

FTRER y=24.908 5/(1457.046 0 X ™3 0.1449 59.62 41.41 27.91 18.82 18.18 41.44 0.60 0.90
R*=0.996 6

10.5 sl y=15.439 5/1+109.50 X e*"™);  0.1504 61.78 39.89 31.22 22.47 17.51 44.26 0.39 0.58
R*=0.998 2

FTRER y=19.134 6/1481.923 6 X e *); 0.1544 58.30 38.86 28.53 20.01 17.06 41.24 0.49 0.74
R*=0.995 7

0.28 0.79 0.13

0.15 0.51 0.07

0.20 0.65 0.10
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%73 3 Continued 3
mm " TARITA TR LR
Cultivar (X 10* F£ /hn?) Position  Curve equation of grain—filling R, T D T. T T, Ty Guw Gue G Gy Gy
Density
ZID958 4.5 sl ¥y=21.505 2/1+79.698 9 X ¢33 0.1581 56.76 37.95 27.69 19.36 16.66 40.10 0.57 0.85 0.23 0.75 0.11
R*=0.994 0
FRED y=26.619 7/1469.651 1 X e ™™%; 0.1736 50.91 34.56 24.44 16.86 15.17 35.74 0.77 1.16 0.33 1.01 0.16
R*=0.998 5
7.5 3 ¥y=21.188 9/1+89.863 0 X e"*™); 0.1508 60.30 39.79 29.83 20.43 17.47 42.83 0.53 0.80 0.22 0.70 0.10
R*=0.996 3
R y=26.243 8/1448.046 3 X e*5™);  0.151 56.07 39.74 25.64 16.92 17.44 38.63 0.66 0.99 0.33 0.87 0.14
R*=0.996 5
10.5 sl ¥=20.203 0/1+76.518 6 X e"*¥); (0.1548 57.70 38.76 28.02 20.31 17.02 40.69 0.52 0.78 0.21 0.69 0.10
R*=0.9952
FREE y=25.737 3/(1473.154 8 X e ™% 0.1606 55.34 37.36 26.73 18.94 16.40 38.94 0.69 1.03 029 091 0.14
R*=0.996 5

T Ry AFRCIEAAR S T AR ; D AR ; T A IRTESCHAINT 8] T, A9 s 7, AYSGH; T AL G 9 I
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Note: Ry, Initial division power; 7, Duration division period; D, Active division period; T, The time of max division time; 7}, Slow—division period; 7>,

Fast—division period; T, Steady—division period; G,.., Mean division rate; G, Max division rate; G, Division rate of Slow—division period; G,

Division rate of fast—division period; G, Division rate of steady—division.
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Fig.2 Effect of plant density on starch content and soluble sugar in different kernel positions
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Table 4  Path efficient and relative efficient of the effectors on grain weight of DH661

= FEATEDER JEHER AL ES IR FRFLAnEE A DERY S ki #H
Factor Ear layer light Bottom light Division rate  Division duration No. of endospermcell ~ Starch content  Grain weight
X, X> X X X X Y
RAEL
Xi—(X:=Xy) 0.392 95 0.252 48 0.505 86 —0.310 16 0.145 28 0.367 79
Xo—(X1=X) 0.376 34 0.263 62 0.501 92 —0.284 96 0.160 15 0.349 80
Xi—(X1=X) 0.246 99 0.164 41 0.804 80 —0.383 13 0.209 29 0.411 28
Xi—(X1—Xy) —0.281 23 —0.173 34 —0.711 52 0.433 36 —0.166 74 —0.406 03
Xs—(X1—Xo) 0.251 88 0.186 28 0.743 18 —0.318 83 0.226 64 0.396 52
Xe—(X1—Xo) 0.326 50 0.208 33 0.747 78 —0.397 52 0.203 03 0.442 64
LI
X, 1.000 00
X, 0.957 73** 1.000 00
X, 0.628 55 0.623 66 1.000 00
X, —0.71570 —0.657 55 —0.884 09* 1.000 00
X 0.641 01 0.706 63 0.923 43** —0.735 71 1.000 00
X 0.830 90* 0.790 26 0.929 15** —0.917 29%* 0.895 81* 1.000 00
Y 0.568 30 0.614 20 0.959 66 ** —0.743 04 0.981 91** 0.877 76* 1.000 00
T * U3 P<0.05 3% U3 P<0.01 NEEE/KCP-
Note: * indicated significant at P<0.05, ** indicated significant at P<0.01.
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