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Grain-filling properties of spring maize under different cultivation patterns
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(1. College of Agronomy , Inner Mongolia University for Nationalities, Tongliao, Inner Mongolia 028042, China ;
2. College of Agronomy , Inner Mongolia Agricultural University , Huhhot , Inner Mongolia 010019, China)

Abstract: The grain-filling characteristics of Jinshan 27 and Xianyu 335 under different planting patterns, the farm-
ers model (NH, target yield 11.25 t-hm™2), high yield model (GC, target yield 12.75 t*hm~2), and higher yield
model (ZGC1, ZGC2, target yield 14.25 t*hm %), were studied in west Liaohe plain in this paper. The results showed
that Logistic equation could be used to simulate grain filling process of spring maize in different cultivation patterns. Ex-
cept the mid-basal of Xianyu 335, order of the final weight of one hundred kernel of two varieties in different planting
models was NH > GC > ZGC1 > ZGC2, order of the initial grain-filling potential of two spring maize varieties in different
planting models was NH > GC > ZGC, initial grain-filling potential of jinshan 27 was higher in ZGCl1 than in ZGC2, but
lower in ZGC1 than in ZGC2 for Xianyu 335. The maximum grain-filling rate and mean grain-filling rate in four cultiva-
tion patterns were ordered as NH > GC > ZGC2 > ZGC1. NH model had shortest maximizing grain-filling time while ZGC2
model had the longest one. Effective grain-filling time in four planting models was ordered as ZGC1 > ZGC2 > NH > GC.
There were some differences in the mean grain-filling rate in different stages. Gradual-increase grain-filling period and
fast-increase grain-filling period in those models were ordered as NH > GC > ZGC, while slow-increase grain-filling period
was ordered as ZGC > NH > GC. The ratio of dry matter accumulation to yield in fast-increase period in those four plant-
ing models was ordered as ZGC2 > ZGC1 > GC > NH. The order of dehydrating rate in earlier stage in those planting
models was NH > GC > ZGC1 > ZGC2. At 32 ~ 60 days after pollination, that order was ZGC2 > ZGC1 > GC > NH. The
differences among different patterns were significant .
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Table 1  The field-experiment design

M AL & / (kg hm~2)

Fertilizing amount

% E
Density

/(F¥-bm™) N po, K0

REEA  #gank

Cultivation  Site preparation
methods

patterns

NH  $EBEXZE Rotary 6.00 251 69 0
GC W KEE Rotary 7.50 260 105 45
i D E TN
ZGCl  Rotary and deep 8.25 375 170 50
loosening
KedF KA A
ZGC2  Rotary and deep 9.00 375 170 250

loosening
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Table 3 The parameters of Logistic equation for grain-filling of spring maize in different cultivation patterns

HBEKRMEKR o
e ﬁﬁi ﬁi%%ﬁ BB /(g~100grain_") B&%%&k R?
Cultivars Cr.afn Cultivation Simulated equation The final weight Coefﬁc.lent' of
position patterns of one hundred determination
kernel

NH y =33.2425/[1 + 15.5946exp( - 0.1494x) ] 33.2425 0.9974

3 GC y =32.2053/{1 + 16.9527exp( - 0.1513x) ] 32.2053 0.9985

Apical ZGC1 y =31.8985/[1 + 18.5056exp( - 0.1412x) ] 31.8985 0.9998

127 ZGC2 y =31.5306/[ 1 +22.9842exp( - 0.1487x) ] 31.5306 0.9994

Jinshan 27 NH y =44.1373/[1 + 10.8453exp( - 0.13354) ] 44.1373 0.9992

R GC y =42.5957/{1+ 11.6979xp( - 0.1362x) ] 42.5956 0.9995

Mid-basal ZGC1 y =41.8652/[1 +10.4903exp( - 0.1233x) ] 41.8652 0.9991

Z6C2 y =41.5622/[1+16.5011exp{ - 0.1408x)] 41.5622 0.9994

NH y =33.9005/[1 +14.2107exp( - 0.1501x)] 33.9005 0.9976

L GC y =33.1303/[1 + 15.659%0exp( - 0.1539x)] 33.1303 0.9978

Apical Z6Cl y = 33.3654/[1 + 19.1358exp( - 0.1541x)] 33.3654 0.9994

FE 335 ZGC2 y =32.7930/[1 + 17.2052exp{ - 0.1525x )] 32.7930 0.9984

Xianyu 335 NH y =46.6177/[1 + 14.2162exp{ - 0.1547x) ] 46.6177 0.9974

T GC y = 45.5571/[1 + 10.9738exp( — 0.1402x) ] 45.5571 0.9979

Mid-basal ZGC1 y =44.9614/[ 1 + 11.2863exp( - 0.1376x) ] 44.9614 0.9982

76C2 y =45.1891/{1 + 10.8274exp( - 0.1380x) ] 45.1891 0.9982
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RIE Logistic FRITEEMWARREEXEE
KEW ATHHAUERFLESEAE 4, BIEE
KB (RORMMBZR FHEOERKED, SHA4
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MEF 2 R EIN AR KT T T 3o
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ZGC2 > ZGCl, AR A A T E M RLL B & K
FHERE EH L NH ER &R, 2602 KA K1,
ZGC2 #ER I FB R RL ik ) B K 3K 7 3 A B[] L NH
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2.85d, FE 4 MR EHEA P, EFFF A AT A
L BB R ERI A ZGC1 > ZGC2 > GC > NH,
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Table 4 The grain-filling parameters of spring maize in different cultivation patterns

o L TR B GR,.. GR poan

cﬂﬁfm pi'::n C;i‘;::" Ro (e 100gmint-a) =0 Woul® (oo 100gin- a1y ¢

NH 2.0032 1.2414 18.39 16.62 0.6519 34.40

L GC 1.7939 1.2183 18.70 16.10 0.6299 34.10

Apical ZGC1 1.6353 1.1263 20.66 15.95 0.5651 37.02

£1527 Z6C2 1.3563 1.2092 21.08 16.27 0.5962 36.88

Jinshan 27 NH 3.7262 1.4727 17.86 22.07 0.7846 40.04

o F GC 3.3546 1.4510 18.05 21.30 0.7592 39.25

Mid-basal 76C1 3.0435 1.2907 19.06 20.93 0.6796 42.20

76C2 2.5748 1.4227 19.91 20.78 0.7445 40.08

NH 2.2287 1.2820 17.68 16.95 0.6675 33.88

B GC 1.9887 1.2750 17.87 16.57 0.6620 33.37

Apical ZGC1 1.6570 1.2553 18.66 16.68 0.6426 34.73

HF 335 76C2 1.8013 1.2698 19.16 16.40 0.6462 34.18

Xianyu 335 NH 4.0637 1.8031 17.16 23.31 1.0154 36.99

T GC 3.8047 1.5972 17.48 22.78 0.9249 38.64

Mid-basal Z6C1 3.6595 1.5468 17.61 22.48 0.8926 39.39

Z6C2 3.8207 1.5595 17.96 22.59 0.8991 39.03

xS TRAHRBEXTEEIRFRERNNBIE
Table 5 The grain-filling stage characteristic of spring maize in different cultivation patterns
FER W BRI HERZ M
Early filling stage Fast filling stage Late filling stage
it fﬁ ??gﬁ 4 TR VR
Cultivar rain ultivation 3 4 CR TEkE RE CR kg ¥ 3 XM CR TR
Position  patterns Days ‘o RoC Daye oo RoC Days oo e
/d grin-1+d-1) /% /d gain-1+d-1) /% /d gain-d-) /%

NH 14.97 0.8329 37.95 13.18 1.1000 39.91 21.84 0.2736 18.14
T GC 15.32 0.7877 37.80 13.03 1.0796 44.05 21.65 0.2676 18.15
Apical 2GC1 17.11 0.7031 38.31 13.89 0.9978 44.12 19.01 0.2903 17.57
£ 27 26C2 17.66 0.6915 37.74 13.24 1.0715 44.50 19.10 0.2983 17.76
Jinshan 27 NH 14.16 1.1812 38.41 14.64 1.3042 43.84 21.31 0.3644 17.75
T 8 cC 14.40 1.1187 38.31 14.36 1.2851 43.87 21.24 0.3527 17.81
Mid-basal ZGCl 15.14 1.0547 38.97 15.76 1.1427 43.9 19.11 0.3660 17.07
7GC2 15.35 0.9587 38.27 14.93 1.2657 44.05 19.72 0.3674 17.68
NH 14.38 0.8903 37.80 12.93 1.2271 43.98 22.89 0.2713 18.22
8 GC 14.53 0.8532 37.68 12.82 1.1799 44.04 22.65 0.2655 18.28
Apical ZGCl1 16.01 0.7892 37.73 13.21 1.1390 44.11 21.57 0.2810 18.16
£ F 335 Z6C2 15.30 0.7027 37.66 12.94 1.1575 44.16 21.76 0.2916 18.17
Xianyu 335 NH 13.83 1.2609 39.63 13.06 1.5979 43.02 23.71 0.3632 18.25
B 28 GC 13.91 1.2724 38.11 12.98 1.4148 43.53 2311 0.3618 18.36
Mid-basal ZGCl1 13.99 1.2146 38.53 14.23 1.3701 43.95 21.78 0.3656 17.92
Z6C2 13.64 1.1515 38.00 14.18 1.3814 44.03 22.17 0.3724 17.97

2.6 AAHBEBATEERIFREE YR AEE 6 AT LAE W, Wi dh R B K B R 2 R b 3k
FRAFEKEIE WRFRSKEBEE, It BAEEATRTHERR 0B AER, 285 11 -
NAENFKENHFRES KT S8, BV KES, i E 32 d IRAKE ZE A NH > GC > ZGC1 > ZGC2, b 34
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MR AKEERE 5.5%.12.5% F 29.6% ; 56 E 335
AR E NH B2 518 6C #R . Z6C1 R 5 Z6C2
AR KERE 4.5%.25.4% M 25.7% ., £%
J& 32 ~60 d WK B % % ZGC2 > ZGC1 > GC > NH,
S 27T HEBMGT9~46df4FERTLEREK,
ZGC2 B B K 3 2 4§38 2601 R . 6C R

ENHEREH 36.5% .34.5% F1 27.5% ; £ F 335
TERBE 43 ~50 d ZR B K, Z6C2 # R 59 BAK 3%
Rk zccl A . GCBEXE NHERE B
44.7% .40.0% 1 14.9% , 4 FHE R B F H B 1
RKERERHE XA EERERBIE 53~ 60
d, 10 27 BFE ZGC2 B4 BIEE Z6C1 R .GC
A5 NHERMBEKEFER 66.5% .63.7% F144.0% ;
HE 335 RABIE 44.2% .26.0%F 11.6%
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Table 6 The grain-filling dehydrating rate of spring maize in different cultivation patterns

B b A DA BB B 5 X Days after pollination/d

Cultivars Grain Cultivation

position patterns 11~ 18 18~ 25 25~ 32 32-~39 39 ~ 46 46~ 53 53~ 60

NH 2.2862 2.1055 1.7257 0.7049 0.6731 0.5212 0.3823

I GC 2.1022 2.0021 1.6307 1.0686 0.6833 0.5584 0.3853

Apical Z6Cl 2.0449 1.9845 1.5095 1.1237 0.7206 0.5806 0.4417

21 27 Z6C2 1.8352 1.7436 1.2142 1.1806 0.9188 0.5950 0.4485

Jinshan 27 NH 2.0719 2.0345 1.3986 0.7398 0.7220 0.3347 0.1424

F T GC 1.9782 1.8593 1.3465 0.9281 0.7315 0.4817 0.1546

Mid-basal Z6C1 1.8527 1.5559 1.2808 1.1422 0.7319 0.5418 0.2382

Z6C2 1.4866 1.4559 1.2117 1.2016 0.8849 0.5766 0.4256

NH 1.8747 2.9266 1.6385 0.9694 0.8670 0.6318 0.5171

3 GC 1.7745 2.8155 1.5655 0.9764 6.9237 0.6744 0.5344

Apical ZGC1 1.6381 2.7302 1.2223 1.0631 1.0234 0.8525 0.6542

HEE 335 Z6C2 1.5844 2.3359 1.2171 1.0757 1.0502 0.9292 0.7483

Xianyu 335 NH 1.4125 2.2704 1.2457 0.9320 0.7008 0.5808 0.3249

hF & GC 1.2347 2.1158 1.1333 0.9334 0.7180 0.6662 0.4306

Mid-basal 2G6C1 1.1508 2.0145 1.0118 0.9952 0.8571 0.8276 0.5145

ZGC2 1.0629 1.8913 0.9831 1.0125 0.9508 0.8851 0.5820
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