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Effects of Different Planting Densities on Yield and Agronomic Traits of Summer Maize
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TIAN Wenzhong', LI Junhong', LI Fang', LU Junjie'
(1.Luoyang Academy of Agriculture and Forestry, Luoyang 471023, China;

2.Luanchuan County Agro-Tech Extension and Service Center, Luanchuan 471500, China )

Abstract: In order to explore the suitable planting densities of different varieties of summer maize under the high yield
condition in the Western Henan region and further improve the yield level of summer maize, in this study, six varieties with
excellent comprehensive traits and large planting areas, Zhengdan 958, Yudan 888, Luodan 30, Luoyu 16, Denghai 605, and
Denghai 187, were used as experimental materials. Three planting densities were set: 60 000 plants/ha(CK), 75 000 plants/ha,
and 90 000 plants/ha, the difference of the traits such as yield, yield component factor, leaf area, and dry matter per plant was
analyzed. The results showed that the yield increased from 0.2% to 12.0% as the planting density increased from 60000 plants/ha
t0 75000 plants/ha, and itincreased from —2.74 t0 9.80 % as the planting density increased from 75000 plants/ha to 90 000 plants/ha.
As the planting density increased, the ear length decreased, the bald tip increased, the grains per ear decreased, the 100—grain
weight decreased, the dry matter weight per plant decreased, and the leaf area index(I.AT) increased. Correlation analysis showed
that there was an extremely significantly positive correlation between yield and the grains per ear, 100-grain weight, LAI, and
dry matter weight per plant during the silking stage, and an extremely significantly negative correlation with bald tip. In
conclusion, under the experiment conditions, the suitable planting density for Zhengdan 958 and Luoyu 16 was 75 000 plants/ha,
while the suitable planting density for Luodan 30, Yudan 888, Denghai 605, and Denghai 187 was 90 000 plants/ha.

Keywords: summer maize; planting density; agronomic traits; yield

FEARREES - KREEYDY, FEmAAL P EEREET T REEE LMY, Fokp

I 75 B A . 2024-06-26
E & H BRI AR KR (CARS-02-69)
VB & 81 A -l R, B BRI ST 5L, L, 32 AR R OK i AR B R B 5E , E-mail : mengzhanying2024@126.com

*50-



R A5+ AN [ AR 8 S B R e BRI B R T

7 AR T A R ROk 5 e 38 i A8 R ST A
B b A R AT 2 A R R . B
M EORKAE N BRI R E K Z—, 7 m Ak
BT 30061, 2 R I b X K AR 9 R
6.2 73 Bk /hm? Ze A7, ARSI IR L 7 1 Y (5]
IR R B S BE 2 AR AT ok Rk AFEOR Y R
B, 3 Y 10 v R T LA R R OR A
i 4 0 A T R W] AR K I Bl G Bk T
Wy S ORI OG . AT AE RIS R T, K B - T
AU K0 5 el AT % BE i B n o X T A Y
IR AR NI N G S SR LR IS
A R BRI . EREER R,
B BE N, EOKRZEAT LB RE ) BT R . B
AR W], K LRI Sy Wk 5 BOE K
SN AT, B WS R AR . R R A SR
W1, BEE %R0, ER O G H AR 2 F B
P BUERHIXRERE FRIRFEMXKZ—, Hh
AT PG M X P 228 A SRR I 5, T AFOR B
R 57 4 T AT Bl B9 T TR A [ il Bl i 7 45 4R
F1% T2 Ll AL R X B PR AR T OGBS

O RE TRV M X g 7 PR 2R R A () i A

T 18 PR B, AN T T 0k AN [) 0K dh A O R
BB, 23 BT b R RE X )7 A R IR AR R
R A [ f 7= i b HAR IR 3R i B R A
I TR B KT o AL % R ) I O, DS S B PG X R R
KRR LR THE S %

1 M pAe 7 ik

1.1 I8 MR R

I T 2023 45 75 0] 7 48 18 P 17 42 SR BB 7%
FH T A MR 22 BE £ oK 25 A A 50 2 (N34.4°,E112.37)
VEAT o B 6 M HE Oy 6, M OFIH L %K X 4R
48 55 it 491.5 kKI/em®, AR SF ¥R 14.0 °C
H ¥R 10 “CriE shBLE N 4 200 °C, H BT 5L
N2 200 h, T A 1.34, JC 5 W 215~219 d.
AEZE KON 1 841.7 mm, W AE ¥ K BN
646.3 mm, H 70% e 6—9 7 . LRI g
+, B HERLA R R B AN R 1 s . 2023 4F B oK 4
AFB6—10 H) W 5REME 1 s, £XKE
BRI AUREE BB AE 7 A L) B ) A e
THIRZ 8K BAMCKAE B 78l 5 i S
AR T ERLET A KEE M & IIE L.

F1 B 0~40cmTETIEEMFES KR

Tab.1 Basic nutrient status of 0—40 cm soil layer in experimental sites

+ )2 /em HHL/(g/kg) 2%/ (g/kg) M ft 0/ (mg/kg) B/ (mg/kg) HAAEN/ (mg/kg)
Soil layer Organic matter Total nitrogen Alkaline hydrolysable nitrogen ~ Available phosphorus  Available potassium
0~20 14.52 1.16 106.90 21.24 107.56
20~40 11.18 0.96 88.21 18.64 97.25
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Fig.1 Daily mean temperature and daily precipitation during the maize growing season
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Tab.2 The yield and its components factors of different varieties under different densities

b3 A 72/ (kg/hm®) TlkL £ ORLT /g i /em ML/ cm FeRK/em
Treatment Variety Yield Grains per ear  100—grain weight Ear length Ear diameter Bald tip length
D6.0 7ZD958 12 627.1b 604.6a 33.6b 19.4b 5.0ab 0.4b
LD30 13 598.5ab 609.2a 33.5bc 18.7bc 5.0ab 0.3b
YD888 13 244.0b 597.6ab 32.4c 18.3¢c 5.0ab 0.7b
DH605 14 231.7a 607.1a 37.0a 22.3a 5.1a 2.7a
LY16 13 233.6b 567.0b 33.2bc 18.7bc 5.1a 0.8b
DH187 13 242.8b 628.6a 31.2d 19.1b 4.9b 0.3b
¥l 13 362.9¢ 602.4a 33.5a 19.4a 5.0a 0.9ab
D7.5 ZD958 14 136.6bc 541.0bc 34.1ab 17.7b 5.0ab 0.3d
LD30 15 148.7a 567.3b 33.4ab 18.3b 5.0ab 0.5cd
YD888 14 810.4ab 571.5b 33.2ab 17.6b 4.9b 0.9be
DH605 14 260.6bc 524.1c 35.7a 21.1a 5.0ab 3.3a
LY16 14 283.9be 551.5bc 30.7ab 17.7b 5.1a 1.0b
DH187 13 956.0c 657.0a 29.8b 18.5b 4.7¢ 0.5¢cd
Yl 14 432.7b 568.7b 32.8a 18.5b 4.9ab 1.1a
D9.0 7ZD958 13 749.1b 495.3be 32.1c 16.0b 4.8a 0.4c
LD30 16 320.8a 541.4b 32.7bc 16.7b 5.0a 0.4c
YD888 15 189.6ab 534.3bc 31.0d 16.8b 4.8ab 1.6b
DH605 14 649.4ab 480.2¢ 37.1a 19.6a 5.0a 2.9a
LY16 14 208.3b 508.7bc 33.4b 16.9b 5.0a 1.3b
DH187 15 327.8ba 607.5a 28.6e 17.1b 4.7b 0.7¢
¥E 14 907.5a 527.9¢ 32.5a 17.2¢ 4.9ab 1.2a
I Average 7ZD958 13 504.3c 546.9¢ 33.3b 17.7¢ 4.9ab 0.4c
LD30 15022.6a 572.7b 33.2b 17.9bc 5.0a 0.4c
YD888 14 414.7ab 567.8b 32.2b 17.6¢ 4.9ab 1.0b
DH605 14 440.5ab 537.1bc 36.6a 21.0a 5.0a 3.0a
LY16 13 908.6bc 542.4bc 32.4b 17.7bc 5.0a 1.0b
DH187 14 175.5b 631.0a 29.9¢ 18.3b 4.8b 0.5¢
FAE % (D) Planting density 24.728™ 45.385” - 74.664" NS NS
@A (V) Variety 5.515™ 19.698™ 16.822™ 52.085" NS NS
DXV NS 2.76" NS NS NS NS

T8« [ FUAS ) /NG 7 i R AN TR] Ak B ] 25 55 Wk 25 (P<20.05) 5 * 3R R B i B 32 BLAR I AE P<<0.05 K | 22 57 1 3 5+ R 18 P<<0.01

KV EZEFWRE NSRRERARE .,

Note: Values within the same column followed by different lowercase letters indicated significant differences at P<Z0.05 among different

treatments; * indicated significant differences in density and variety interaction at the P<C0.05, ** indicated extremely significant differences at

the P<C0.01; NS indicated no significant influence.
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Tab.3 Correlation analysis of main agronomic traits of different varieties under different densities

bt s
e EEEC . HE RAK mRER TR
oIk ek REL g ML FEORR HALRR
— . Grains Ear diam- Bald tip 100—-grain LAI Dry matter
Trait Yield Ear length : Leaf area .
per ear eter length  weight weight per plant
per plant .
at silking stage
FEHE - Yield 1.000
AR Grains per ear 0.461"  1.000
K Earlength 0.289"  0.299°  1.000
FHl  Ear diameter -0.069  -0.128 0.4217  1.000
Fo4 K Bald tip length -0.416" 0.286"  0.6167 0.286"  1.000
HHRLFiE  100-grain weight 0.3657 -0.274"  0.6407 0.644™ 0.636"  1.000
PARRIFIR AL Leaf area per plant 0.183  -0.056 0.036 0.389" -0.074 0.267°  1.000
LAI 0.743" -0.634" -0.545" -0.080  0.104 -0.075  0.362" 1.000
I 22 30 BT 0.556" -0.117 ~ 0.032 -0.012  0.093  0.252  0.486" 0.464" 1.000
Dry matter weight per plant at silking stage
JICA ) Ry A 0.196 -0.071 -0.110 ~ 0.139 -0.069  0.310" 0.241  0.163 0.153

Dry matter weight per plant at maturity stage

T IR TE 0.01 7K T il 38 36 5+ R 7E 0.05 K7 T B A 6 .

Note: ** indicated extremely significant correlation at the 0.01 level and * indicated significant correlation at the 0.05 level.
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