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Effects of Cultivar, Space Distribution and Planting Density on Plant Canopy,

Dry Matter Production and Grain Yield of Spring Maize
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Abstract: With NH101, XY335 and ZD958 as the experimental material. Adjust space distribution and plant
density to shape different plant canopy, explicating the effect on dry matter production and transportation, finally to
obtain higher grain yield. The results showed that the LAl and DIFN had significant difference, ZD958 had good per-
formance, space distribution had no significant influence to LAI, but to DIFN, one plant in a hole had better DIFN;
LAT increased with the increased of planting density, but DIFN contrary. XY 335 had higher total dry matter, space
distribution had no significant influence to total dry matter, total dry matter increased with the increased of planting
density; Dry matter after silking had similar performance with total dry matter except space distribution, clumps had
higher dry matter than one plant in a hole; Leaf and stem dry matter transportation had different performance in cul-
tivar, space distribution and planting density; ZD958 had higher transportation than others, one plant in a hole has
higher transportation than clumps, Leaf and stem dry matter transportation increased with the increased of planting
density. Grain yield had significant difference in cultivar, ZD958 had higher yield than others. Space distribution
had no significant influence on grain yield, grain yield increased with the increased of planting density, high densi-
ty> medium density> low density.
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Table 1 Soil fertility of experiment field in 2011

+/7(em) B (%) 2R (mg/e) A (mg/kg) A (mg/kg)

Soil layer SOM Total N Available P Available K
0~20 1.01 4.33 1334

21~40 0.52 4.01 92.1
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Table 2 Effects of cultivar, space distribution and planting density on silking LAl and plant canopy of spring maize

TEJZENER
N A 7] 4 = ﬁ*ﬁ%fﬁ(%/hmz) ATV =2 Canopy light transmittance
Cultivar Space distribution Density LAI = Flif 2
Base layer Ear layer

NH101 B AT 45000 3.03+0.26 0.13+0.004 0.33+0.005
67 500 4212043 0.09+0.004 0.27+0.005
90 000 4722032 0.07+0.005 0.19+0.003
TR R 45 000 2.95+0.25 0.16+0.003 0.28+0.004
67 500 3.45£0.25 0.09+0.005 0.20+0.009
90 000 4.9020.59 0.08+0.004 0.21+0.005
XY335 HRRIAL 45 000 2.49+0.07 0.16+0.001 0.34+0.004
67 500 3.40+0.20 0.11+0.004 0.18+0.003
90 000 4.700.29 0.11+0.004 0.18+0.003
AR 45 000 2.52+0.08 0.18+0.006 0.27+0.012
67 500 3.23+0.16 0.10+£0.007 0.21+0.008
90 000 4.49+0.35 0.08+0.002 0.20+0.006
7D958 WAL 45 000 2.93+0.07 0.13+0.004 0.35+0.005
67 500 4.040.42 0.08+0.004 0.25+0.006
90 000 5.53+0.32 0.06+0.003 0.25+0.003
AR AT 45 000 2.98+0.26 0.19+0.002 0.33+0.006
67 500 4.5220.44 0.09+0.007 0.26+0.008
90 000 4.7520.26 0.07+0.005 0.2120.006
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Table 3 ANOVA analyses of cultivar, space distribution and planting density on silking LAl and plant canopy of spring maize

JEZEEF DIFN

YRR AR AL
Experimental factor LAI i = B2
Base layer Ear layer
O NH101 3.88b 0.103 ¢ 0.245 b
XY335 347 ¢ 0.123 a 0.230 ¢
7ZD958 4.13a 0.107 b 0.276 a
Z3 [l i JR) AR 3.89a 0.105 b 0.261 a
TR HE 376 a 0.117 a 0.240 b
Folvte 2 45 000 #k/hm? 2.82¢ 0.161 a 0317 a
67 500 Kk /hm? 3.81b 0.093 b 0.230 b
90 000 Ff/hm? 485a 0.079 ¢ 0.206 ¢
¥y b 1.96%5 0.002 Qs 0.001 Qs
23 B4 Jeg 0.25 0.002 Qs 0.006 0
Tk i 18.55%* 0.035 Qe 0.062 O
fixas 0.02 0.001 Qs 0.000 5%
Bl 0.17 0.000 2% 0.000 77
25X 0.08 0.000 233 0.002 g
Fil x2S X 0.46%% 0.000 3 0.003 0

TE : RIS R IR P R AR 7B R 36 8] 0.05 BFEAKT- o ool fp iR 0.05.,0.01 #10.001 Ko TN,
Note: Letters indicated statistical significance at 0.05 level within the same column.*, ** and *** represented significance at 0.05, 0.01 and

0.001 probability level, respectively. The same below.
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Table 4  Effects of cultivar, space distribution and planting density on dry matter production and transportation t/hm*
i R HH 5] 775 )5 Folvte 25 FE B TPy 22 J5 T4 i ETYE 2SR RS
Cultivar Space (BFk/hm?) Dry matter weight Dry matter weight He (%) Total transportation of
distribution Plant density ~ at maturity after silking Ratio to total dry matter ~ leaf and stem
NH101 BRI 45 000 15.4+0.2 9.120.1 0.59+0.00 0.88+0.00
67 500 16.520.4 8.8+0.4 0.5320.01 2.320.16
90 000 16.120.4 7.9+0.2 0.49+0.01 1.95+0.14
RAEFIE 45 000 15.4+0.1 10.1x0.3 0.65+0.01 0.29+0.26
67 500 14.9+0.5 9.1+0.4 0.6120.01 1.60+0.13
90 000 17.320.2 10.220.1 0.59+0.01 2.00+0.07
XY335 BRI 45 000 14.10.1 8.1+0.1 0.57+0.01 2.07+0.09
67 500 16.7+0.1 10.020.2 0.59+0.01 1.87+0.31
90 000 19.020.2 10.520.1 0.55+0.01 2.63+0.10
TRAEFIE 45 000 15.8+0.3 10.8+0.4 0.68+0.01 0.08+0.18
67 500 18.00.6 12.020.6 0.67+0.02 0.67+0.30
90 000 18.320.1 10.820.2 0.59+0.01 1.2120.08
7ZD958 B FPE 45 000 14.9+0.1 9.2+0.3 0.61+0.01 1.10+0.26
67 500 16.70.2 9.9+0.5 0.59+0.02 2.47+0.56
90 000 19.420.5 10.6+0.4 0.5520.01 3.55+0.04
TRAEFIE 45000 14.9+0.3 9.4+0.4 0.63+0.02 1.17+0.28
67 500 17.120.1 10.220.1 0.6020.01 1.15+0.08

90 000 17.5+0.3 9.8+0.1 0.56+0.00 2.64+0.03
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Table 5 ANOVA analyses of cultivar, space distribution and planting density on dry matter

production and transportation of spring maize t/hm’

Experimental factor

e Sl

Dry matter weight

22 5y

Dry matter weight

R TR
Lt 51l(%)

2R R e is

Total transportation of

at maturity after silking Ratio to total dry matter leaf and stem
T NH101 159¢ 92¢ 0.58 ¢ 1.50 b
XY335 17.0a 103a 0.61 a 1.39b
ZD958 16.7b 9.8b 0.59b 201a
23[R J) R 16.6a 93 b 0.57b 2.09 a
L Pl 165a 103a 0.62a 118 b
bt 25 i 45 000 #/hm’ 15.1¢ 9.4b 0.62a 0.90 ¢
67 500 #k/hm* 16.7b 100a 0.60 b 1.68 b
90 000 #/hm 179 a 10.0a 0.56 ¢ 233a
¥y st 5,43k 5.7k 0.005%% 197
23 8] i ) 0.02 1139 0.038% 11.21 %%
FovHE 25 36.14% 1,805 0.0207%* 9,18k
xS 2,02k 3,785k 0.006% 1.66%%
Hix< 3.06%# 2. 17 0.001 3% 0.975%
23 XP 1.25%% 0.59* 0.000 2 0.12
FIX A X 3,175k 1,995 0.001%7% 0.63#
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Table 6 Grain yield and yield components in different treatments

w A I 5] 473 J=y FRAE S B (bR/hm?) (/) ROk T-RiTE (g) 77 (1/hm?)
Cultivar Space distribution Plant density Ear number Kernels per ear 1 000-kernel weight Grain yield
NH101 B AR 45000 44 361+599 590+5 359.845.5 9.3+0.2

67 500 66 861922 5136 311.0£3.9 10.1+0.1

90 000 88 647+1 178 41014 302.0+4.0 10.30.1

A FE 45 000 44 24341 251 6077 353.448.3 9.10.1

67 500 66 6731 075 473+11 323.045.7 9.740.2

90 000 87 9081 270 412+4 290.542.3 9.6+0.2

XY335 BRI 45000 44 246+791 60317 370.8+5.9 9.2+0.2
67 500 66 851567 483433 352.7+1.8 10.3£0.2

90 000 89 1924771 37420 350.8+4.6 10.240.2

A FE 45000 44393851 583+23 371.4+4.0 9.2+0.2

67 500 66 943664 45148 368.6+3.4 10.0£0.1

90 000 87 690+1 353 374+18 347.0+5.0 10.6+0.4

7D958 W RLAAE 45 000 44 654+1 388 61622 356.5+7.6 9.7+0.1
67 500 66 583769 484+13 345.144.0 10.6+0.1

90 000 88 797+1 632 39947 339.6+4.3 12.2+0.1

F A 45 000 44 288+879 5808 377.9+3.3 9.70.1

67 500 66 828=1 137 507+5 349.4+4.4 11.240.2

90 000 89 1514936 429+5 337.5+0.9 12.2+0.1
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Table 7 ANOVA analyses of cultivar, space distribution and planting density on grain yield and yield components

ATy TR (F/hm’) THRLAR R TR (g) P (/hm?)
Experimental factor Ear number Kernels per ear 1 000-kernel weight Yield
wh NH101 66 449 a 500.7 a 323.4¢ 9.67 ¢
XY335 66552 a 478.0b 360.2 a 991b
7D958 66717 a 502.6 a 351.0b 1092 a
23 ()47 ) BRI 66 688 a 496.9 a 3432 b 10.19 a
WA FE 66 458 a 490.6 a 346.5 a 10.14 a
RIS 45 000 #/hm? 44364 ¢ 596.4 a 365.0a 9.35¢
67 500 #/hm’ 66 790 b 485.2 b 341.6 b 10.30 b
90 000 #/hm 88 564 a 400.0 ¢ 328.0¢ 10.86 a
¥oor A 328 729 3 370.0%* 8 807.0%% 7.93 %5k
23 (6] 47 Jag 715991 529.0 198.0% 0.05
RIS 8.79x10% % 175 243,07 8 391.0%#% 10.46%
BXAS 326 261 57.05% 155.0%* 0.47#5%
Hl X 287 942 581.0% 887.0%u% 1,235
25X 564 132 979.0% 438 0w 0.002
Bl X728 X B 574 794 1 325.0%%* 1940 0.19%*
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Table 8 Correlation analysis of plant canopy and dry matter production with grain yield and its components

& B 7o T % TERIEL TR MHEAREE  EEER MR TS R
Index Grain yield  Ear number Kernels per ear 1 000-kernel weight LAI DIFN DMT

o 1.00

A 0.68%# 1.00

TR —0.6%% —0.96%* 1.00

TR -0.21 —0.64 %% 0.53%#% 1.00

I E AR AL 0.72% 5% 0.88* —0.81#% —0.63% 1.00

EEBER —0.67% k% (). g5k 0.79%s% 0.707%# —0.795% 1.00

T i 0.63% 0.64% % —0.57%% —0.43%5% 0.68%#* —0.61 %% 1.00
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S R AR 0 TR 1 25 5, ZD958 YRR 5R K
TR EE AL R, XY 335 RN A I, NH101 T-hi S 4%
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