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Plant Density Effects on Compact Maize Morphology

and Yield Components
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(1. Shanxi Changzhi Vocational and Technical College, Changzhi 046000;
2. Institute of Crop Science ,Chinese Academy of A gricultural Sciences, Beijing 100081;
3. Millet Research Institute, Shanxi A cademy of A gricultural Sciences, Changzhi 046011, China)

Abstract: In this paper, two maize hybrids(Zhengdan958 and Xianyu335) were used to study the plant density
effects on photosynthesis characteristic, yield and its component in Changzhi, Shanxi province. The results showed that
the suitable plant density for Zhengdan958 was 75 000 to 90 000 plants/ha, grain yield from 13 056.0 to 13 526.0
kg/ha. The LAl(leaf area index) was 4.2 to 6.2 and 2.6 respectively during the time of tasselling to kernel-waxy—-ripe
stage. The proportion of photosynthesis at economic yield forming stage to total photosynthesis was 67.53%. The aver—
age of net assimilating rate in whole growth period was 7.2 to 8.3 g/(m?*-d). The best yield components for Zheng—
dan958 were 75 000 to 88 200 ears/ha, 524 to 466 kernel number, and 332.0 to 329.0 g for 1 000—kernel-weight. The
suitable plant density for Xianyu335 is 75 000 plants/ha, with grain yield of 13 714.5 kg/ha. The LAI was 4.0 to 5.2
and 2.6 respectively during the time of tasseling to kernel-waxy-ripe stage. The proportion of photosynthesis at eco—
nomic yield forming stage to total photosynthesis was 66.4%. The average of net assimilating rate in whole growth peri—
od is 7.9 g/(m?*+d). The best yield components for Xianyu335 were 75 000 ears/ha, 538 kernel number, and 339.0 g for
1 000-kernel-weight.
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Table 1  Yield and its components of two maize hybrids under different planting densities
Qb B BT hm?) FEEL(FH /hm?) R H k) Tk (o) 7=k (kg/hm?) ®
Treatments Density Ears per ha Kernels per ear 1 000-kernel weight Yield Note
1 4.50 45 675 573 340.8 8919.0 a F=15.37**
B2 6.00 60 240 548 335.2 11 065.5 a
3 7.50 75 000 524 332.2 13056.0 b
B4 9.00 88 200 466 329.0 13526.0 b
55 10.50 100 275 402 275.1 11 086.9 ¢
S 4.50 45 585 599 352.8 9633.0 a F=13.13%:
a2 6.00 60 360 557 344.4 115794 b
%3 7.50 75 000 538 339.9 137145 b
%4 9.00 88 740 482 290.2 124125 b
%5 10.50 99 960 436 262.3 114315 ¢
211 FEL5 R BRARBH X A FBPAL 958 1Y g =5 298+9 144X
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(R?=0.944 0, F=57.91%%)
Sk 335 Y e =5 36449 142X
(R?=0.997 3,F= 57.96*%*)
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Fig.2 Leaf area per plant of Xianyu335 under different planting densities
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Table 2 LAD of two maize hybrids under different planting densities

(7 m*+d)/hm?

b 3 WO 3 - B SO - I ] - A S - FLRE FLAU - i) e - el e E
Treatment (JI#k /hm’)  3-leaf— Jointing stage—  Big bell—- Tasselling stage—  Milky stage— Wax ripeness  Growth period
Density Jointing stage  Big bell-mouthed mouthed stage—  Milky stage Wax ripeness stage—Maturity
stage Tasselling stage stage
1 4.50 20.51 30.90 31.80 96.00 57.02 21.75 257.98
B2 6.00 25.95 40.43 41.30 123.60 72.87 27.65 331.80
B3 7.50 31.08 48.00 49.05 148.35 87.99 32.65 397.12
4 9.00 35.01 54.90 56.75 167.85 96.08 34.30 444.89
* 5 10.50 40.14 60.23 61.50 183.75 106.68 37.65 489.95
1 4.50 24.27 34.88 32.60 96.00 55.02 21.30 264.07
%62 6.00 30.41 44.03 41.75 123.30 73.08 28.10 340.67
%3 7.50 35.48 51.08 48.70 146.10 88.83 32.95 403.14
4 9.00 39.23 55.58 52.65 156.90 95.66 34.80 434.82
s 10.50 43.40 62.18 59.25 177.75 108.57 38.70 489.85
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Table 3 F values of two maize hybrids at developmental stages

mh Fif R - e TR - FL2J FLAA] - U U] - SERAUD]
Variety Big bell-mouthed stage— Tasselling stage— Milky stage— Wax ripeness stage—
Tasselling stage Milky stage Wax ripeness stage Maturity
FREL 958 55.85%%* 75.79%* 75.74%% 61.37%*
Jek 335 70.52%%* 88.12%* 88.35%* 5537
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Table 4 NAR of two maize cultivars under different planting densities

g(m’-d)

it 3 w 3 - SO R - R R E - A Al - FLEY FLEY - R eI - SEsl)
Treatment (It /hm?) 3—leaf- Jointing stage— Big bell—- Tasselling stage— Milky stage— Wax ripeness
Density Jointing stage  Big bell-mouthed =~ mouthed stage—  Milky stage Wax ripeness stage—Maturity
stage Tasselling stage stage
1 4.50 6.59 11.24 8.99 10.14 7.47 5.38
* 2 6.00 6.39 10.66 9.08 9.44 7.99 6.08
*B3 7.50 6.38 10.44 7.80 9.81 8.69 6.43
¥R 4 9.00 6.33 10.28 6.34 8.42 7.68 3.93
5 10.50 6.03 9.47 5.98 7.14 6.29 2.79
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Treatment  (Jitk /hm?) 3—leaf— Jointing stage— Big bell- Tasselling stage—=  Milky stage— Wax ripeness
Density Jointing stage  Big bell-mouthed ~ mouthed stage—  Milky stage Wax ripeness stage—Maturity
stage Tasselling stage stage
el 4.50 7.25 8.69 6.48 13.79 5.99 5.28
2 6.00 7.25 9.62 5.17 13.28 6.41 5.12
563 7.50 7.58 9.62 5.01 12.81 7.35 5.01
4 9.00 7.48 9.36 5.98 11.82 4.99 3.34
%S 10.50 7.53 7.99 5.49 10.40 3.86 2.44

ANTRI % BEAL BT (R A [l (L R AR b S5 B A
GRS, SRR eSS )
KR, BERE FEHG KM AR i R R 500 B #4nAE OC
TR RE A 2% BRI, PR A e B i e e LA 3R
PRI ORI A i ARG 25 9% BEAL BT AR
R E ) I TN S Y Lt e o=
P Y [ AR B LG T &2 T PR, X —
1y R K W S T 2 N o e e = D
TR K ZR . R 4 AT LA AR 2 4 T 48
B 958 it ey A A BB A ] £ 36 Al S
ZHLI N 8.42 ~ 9.81 of(m?-d), FLE LI Fy
7.68 ~ 8.69 g/(m’-d), I I 2 52 U H 6.08 ~ 6.43
g/(m?+d); 5 335 j7 ik du e 6 1) 5 B[R] 1 30
AR 2 FLEU 12,81 ~ 13.28 o/(m2-d), FLEAH
Z GBI R 6.41 ~ 7.35 /(m?-d), B2 2 52Ny
5.01 ~5.12 g/(m?+d).

3 1F i

3.1 FEXMEXRFEHERE N

PR K B B e 2 B X6 7™ s AR S,
S RER AR RIS AR U AR, R R
AR O ZR AR T B R i A 285 FE I, K™ it b
5 B B RT3 o5 T e e o ) 4 BE I, ROK ™
T A RS R X S BRI At R A oY
g —3,

SIPURE LI I VA e LNER LAy PRy L NS
R FOR SR AR =0 I BB i — . AT
Tt Aok 5 A R A v 7 AR 2 A 1 O R e
T RRARE AR B A= 7= B M T 7= . ORI
7 B BRI T H B s REESL 18 5 2 i S
i A K AR IR A N R UM O, AE LR AR
PR R N PR, R A I A B A it LA B
B R G Dy I E AR, Feor BRI
BT,

32 EEXWERAEHFERNRI
AGRIG A T AR 2 B AL B £ TR A A A
PR R, S KO BB S R 5l LI
AEPRAEARIO S R, M T 45 AR BE AR 138
B 25 e AR ZE MR L S, IR AR B E &
Gerrm e U B R T B A e ) L. #EAR
HL T BOG A B E S BHA T W A = 5%
FEACHIHE AR T SR R AR A AT VR R i 2% oK T
MR AE AR PR SEL, RN ERAF G 0
Tt HH [B) 48 PRAS R B & o
SE Lk
[1] AR, FRIEAT: . FOKB B 7 O R IARFEN] . dbai Rl B2,
1995(2):23-25 .
[2] G, B . SR AR K UL RS (O AO L S e
T[] . KRR, 1997,5(4):45-49
[3] B W Bt Hade | SR RN R 25 B 1 P= O[] . i
B R, 2006(4):48-49 .
[4] Mt BERAE SRR, A5 L TR BE S 7 e = i P 3 5
FRIHWEGEL] . UL K244, 2000(12):322-324 .
[5] XIFFE 5 EAOGGHERE S8 MO R MG . IR AR
22,2001(6):25-29 .
[6] ZRICHE, XM & . 5 T K - AL SRR IS )] . ARk
2:47,1999,14(2):1-5 .
[7] AER PR T, 45 . B X BRI 3 57 Wb B 28 2™ i 1
ST . LPE Al R 2254, 2000, 20(3): 201-204 .
[8] ¥ i, TAM . FAT KT 9 SR HHAL M FRD] . &
KR, 2002, 10048 1)) 73-76
[9] 2= Al ABHELSF, ol IV , 46 . U] it 22 58 R K BV E 2 A Tt
T . Z2HAEY ,2000,20(2):23-27 .
[10] MIFEYG , At B oe 25 | o ) il TR TRE MR A Bk 1
FEMAL)] . A3 F A2 (A SRR i) , 2006(4) : 183-186 .
(L] XA, XRUBE, e , 45 . TR [) 235 B2 1) 2B BEAR AR ATF 521D -
TKBLE, 2004, 12(4 1)) . 82-83,87 .
[12] H A, A, BSOS SR B0 058 T s Ak b 2
ARENHIFE] . i PR B AR 24 582441, 2004(6) : 68-70 .
[13] 7N %8, W5, 5%  OR[E% EEAR TR A R A AR B 3L
X R[] . FOREE, 2008, 16(4):61-65 .
FrERE . F M)





