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Agronomic Characteristics and Yield of Density—tolerant Spring Maize
Cultivars in Different Planting Densities and Row Spacing
DU Tian—qing, HAOJian—ping, MA Lei—lei, HAO Ke—dong,
FAN Long—qiu, XING Jiang—hui, LI Ming
(College of Agriculture, Shanxi A gricultural University, Taigu 030801, China)

Abstract: The plot experiment with three factors split was conducted with three maize varieties, three kinds of

planting densities and row spacing. The difference of agronomic traits and yield under difterent experimental condi—

tions were analyzed. The results showed that plant height, height of ear position, stem diameter, maximum leaf area in—

dex were significantly influenced by planting density, and the three components of maize yield had significant differ—

ence at different planting density and mode, interaction among agronomic traits influenced the maize yield. The yield

of Qangsheng51 and Dafeng26 both were the highest at a density of 82 500 plants per ha in wide—narrow row
(66.6+33.3 cm) planting mode, Dafeng26 had the higher yield that more than 15 000 kg/ha at the density of 82 500

plants per ha in equal row(50+50 cm) planting mode.The three combinations were the optimal allocation of super high

yield maize on the experimental conditions.
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Table 1 Multiple comparison of main agronomic traits
wn SR (KR hny) FTEERCE (cm)
R Variety Density Row spacing
Character
KEE 30 R 51 KEE 26 52500 67 500 82 500 50+50 66.6433.3 100450
RS (cm) 286,94 C  303.69 B 31848 A 29499 C 30494 B 309.19 A 303.62a 302.25a 303.25a
T (cm) 11520 C 12180 B 14350 A 12019 C  127.64 B 13267 A 126432 126.81a 127.26 a
ZEH (em) 257 ab 2.53b 2.60 a 2.66 A 259 B 245 C 2.60a 2.58ab 253b
A ERRTEEL 485¢ B 5.03bB 5.48a A 418 C 522 B 596 A 527a A 499b B 5.10b AB
A (%) 88.25b B 89.60 a A 87.93b B 88.79 a 88.26 a 88.72 a 88.49 a 88.57 a 88.70 a
FHE (cm) 17.81b B 19.13a A 19232 A 19.63a A 18.67b B 17.87 ¢ B 18.43a 18.96 a 18.77 a
R (cm) 4.85a 4.892a 4.81a 4942 A 483bB 477bB 4.86a 4.82a 4.87a
FEEL (R /hny) 65685.19b B 66074.07bB 67018522 A 5659259 C 64888.89 B 7729630 A 68629.63A 67 666.67 B 6248148 C
Fakr gk /FE) 54630c B 579.58bA  592.80aA 61048 A 57625 B 53236 C  563.39b B 58476a A 571.36b AB
BHIE 3553b B 38.08a A 35.64b B 38.08 A 3589 B 3541 C 36.57 ab 36.28 b 36.63 a
P (kg/hny) 12250.05b B 13901.97a A 13599.93a A 1237939cB 13256.46b AB 14 116.11a A 13680.49a A 13821.27a A 12250.20b B

HE R PARFEKR VNEFEABIFIRE 1% 5% A LERRE. FEMA.

Notes: The different capital letters and small letters indicated significant difference at the 1% and 5% probability level, respectively. The same below.
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Table 2 Yields in different treatment combinations

S it (kg/hm) ) E R

Treatment Yield AP (kg/hn) Significant difference

Average yield

combination I I m 5% 1%
A2B3C2 15 396.18 15 857.95 16 776.90 16 010.34 a
A3B3C2 15531.10 16 132.74 16 170.61 15 944.82 ab A
A3B3C1 14 728.44 14 890.35 15 560.17 15 059.65 abc AB
A3B2Cl 14 758.99 14 665.57 15019.34 14 814.63 abed ABC
A2B3C1 14 344.09 14 587.06 15 265.06 14 732.07 bed ABCD
A3B2C2 14 859.00 14 005.21 15 272.49 14 712.23 bed ABCD
A2B2Cl1 15 106.19 13 498.37 15163.17 14 589.25 cde ABCD
A2B2C2 13 565.84 14 260.15 14 446.77 14 090.92 cdef BCDE
A1B3C2 13 212.99 13 921.11 14 147.81 13 760.63 defg BCDEF
A2B1C2 12 980.46 13 576.93 14 685.69 13 747.70 defg BCDEF
A3B3C3 13 434.12 13 057.37 13 852.22 13 447.90 efg BCDEFG
A2B1Cl1 13 663.50 12 645.60 13 867.13 13 392.08 efg BCDEFG
A2B2C3 12 421.41 13 500.20 13 861.54 13 261.05 fgh CDEFG
A2B3C3 12 505.00 13 415.53 13 856.64 13 259.06 fgh CDEFG
A1B3Cl1 12 132.27 13 721.58 13516.24 13 123.36 fghi CDEFG
A1B2C2 11 566.82 13 973.12 13 520.63 13 020.19 fghi DEFG
A3B1CG3 12 544.86 12 550.13 13 402.61 12 832.53 fghij EFGH
A3B1Cl1 12 205.62 12 945.88 13 164.20 12 771.90 ghij EFGH
Al1B1C1 12912.97 11 573.06 13 203.00 12 563.01 ghij EFGHI
A1B2Cl1 11 629.51 11 564.16 13 041.76 12 078.48 hijk FGHI
A2B1C3 11 352.15 12 064.31 12 689.43 12 035.30 hijk FGHI
A3B1C2 12 250.95 11 138.71 12 341.22 11 910.29 ijk GHI
A1B2C3 12 473.12 10 757.49 12 277.25 11 835.95 ijk GHI
A1B3C3 12 288.76 10 857.42 11975.13 11 707.10 jk GHI
AlB1C2 11 650.53 10 626.93 11 305.34 11 194.26 k HI
A1B1C3 10 831.10 10 999.37 11 071.93 10 967.47 k I
A3B2C3 10 342.53 11 236.71 11 137.04 10 905.43 k I
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Table 3 Tests of between—subjects effects

AR SEr5An S]zz)iss Sy FE PE
Source of variation SS DF MS F—value P—value
R IEAAY 158 722 057.220 26 6104 694.508 13.274 0.000
gkl 14 221 962 529.458 1 14 221 962 529.458 30 924.329 0.000
A 41780 221.759 2 20 890 110.880 45.424 0.000
B 40719 651508 2 20 359 825.754 44271 0.000
C 40 804 262.412 2 20 402 131.206 44363 0.000
AXB 2803 950.275 4 700 987.569 1.524 0.208
AXC 1869 016.065 4 467 254.016 1.016 0.407
BxC 11981 757.643 4 2995 439.411 6.513 0.000
AXBXC 18763 197.559 8 2345 399.695 5.100 0.000
®E 24 834 361.635 54 459 895.586
= 14 405 518 948313 81
2 Y f 2 183556 418.855 80

=4

i R ATRRRC B N B (R R

Table 4 The comparison to yield results by variety, density, row spacing and their interaction

FLFTI(A)  Variety

SXEEB)  Density

fTHEACE(©Q  Rowspacing

Al 12250.05b B B1 12379.39¢ B @] 13680.49a A
A2 13901.97a A B2 13256.46 b AB 2 13821.27a A
A3 13599932 A B3 14116.11a A a3 12250.20 b B
) X B ) 5 BR(A) X (THEREE O M) x (TR
Variety X Density Variety X Rowspacing Density X Rowspacing
Al B1 1157491b Al Cl 1258828 a B1 Cl 12 909.00 a
B2 12 311.54 ab (@] 12 658.36 a 2 12284.08 a
B3 12863.70 a 3 1150351 b 3 1194510 a
A2 B1 1305836b B A2 @] 14237.80a A B2 Cl1 13827.452 A
B2 13 980.40 ab AB 2 14616322 A (@2} 13941.11a A
B3 14 667.16a A a3 12851.80b B 3 12000.81b B
A3 B1 1250491b B A3 @] 14215.40 a B3 Cl1 14 305.03a A
B2 13477.43b  AB (@] 14 189.11 a 2 15238.60a A
B3 14817462 A a3 12 395.29 b 3 12804.69b B
FRFh(A) X B (B) x fTHERCEL(C)  Variety X Density X Row spacing
Al B1 Cl 12 563.01 abc ABC A2 B1 Cl 13 392.08 ¢ BC A3 B1 Cl 12771.90 ¢ CD
2 1119427 cd BC 2 13 747.69 bc BC 2 11910.29 d DE
c3 10967.47d C 3 12035.30d C C3 1283253 ¢ CD
B2 C1 12 078.48 bed ABC B2 @] 14 589.24 bc AB B2 Cl1 14 814.63 b AB
(@] 13 020.19 ab ABC (@] 14 090.92 bc B 2 14712.23b B
c3 11 835.95 bed ABC 3 13 261.05 cd BC 3 1090543 ¢ E
B3 Cl 13123.36ab AB B3 @] 14732.07b AB B3 Cl1 15 059.65 b AB
2 13760.64a A 2 16010342 A 2 1594482 A
(6] 11 707.10 bed ABC a3 13 259.06 cd BC 3 1344790 c C
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A2B3C2 Z[H] 7B FR A B E /K 5 A3B3C2
A3B3Cl . A3B2C1 il A3B2C2 4bF4H & 1Y 77 &K
15 000 kg/hn? 245,
2.3 FERZMHRSEHAT B2 RETAERE ST
PN TRR R B TR R S L 7 A
B ER, A TR H 2360 (K- 57
EWEE R R, B B BRI 52
R>=(.987
R>=0.962
R>=0.999

TR X, RTE R X, R RILIERIHK AR,

5 RZWREEOBESEIAST

Table 5 Path and regression analysis of the yield effect on the characters of maize

P R 5Y o o HOME AR B IEAER  Indirect effect
Trait Correlation coefficient of Direct effect &3t
Dafeng30 X—Y X—Y X—Y XY XY X.i—Y Tl
V=10 0) 0.23 272 -2.17 0.52 0.22 —0.18 —0.87 —2.49
FH{TE (X)) 0.19 —2.43 243 0.77 0.92 —0.45 -1.05 2.62
M) —0.45 -1.39 —-1.02 1.34 —1.48 0.69 1.40 0.94
T B(Xy) 0.44 2.13 0.28 -1.05 0.97 —0.86 —-1.04 -1.70
TRIEIL(X) -0.16 1.13 —0.44 0.97 -0.85 -1.61 0.65 -1.29
BRI X ) -0.34 1.64 —1.44 1.55 -1.19 -1.35 0.45 -1.98
PR 5Y s s PR REL HEEA AR Indirect effect
Trait Correlation coefticient of Direct effect
Qiangsheng51 X—Y  X—>Y X—~Y XY X oY AT Total
FEALEX) -0.25 -1.80 —0.50 —-0.71 2.06 0.70 1.55
R 0.09 0.84 1.07 0.81 -1.77 —0.86 -0.75
FE LX) 0.28 1.31 0.97 0.52 -1.80 -0.73 -2.00
T BXy 0.02 2.39 -1.55 —0.63 —-0.98 0.80 -2.37
ERLE (X ) -0.04 -1.03 1.21 0.70 0.92 —1.84 0.99
PR 5Y s XA HEEA ABEER  Indirect effect
Trait Correlation coefticient of Direct effect
Dafeng26 X—Y XY XY XV XY E1T Total
=100 —0.90 —0.97 0.13 —0.08 —0.46 0.48 0.07
HIFF%(X5) —0.45 0.25 -0.51 —0.10 —0.30 0.21 —0.70
M) 0.38 0.16 0.49 —0.15 0.31 —0.43 0.22
X -0.91 -0.53 —0.84 0.14 -0.09 0.42 -0.37
TRIEIL(X) 0.49 -0.63 0.74 -0.08 0.11 0.36 1.12
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