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lines with different genotypes
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Abstract : [Objective] Under different planting densities, through the analysis of agronomic characteris-
tics and yields of different genotypes of maize inbred line materials, the density—tolerant materials and evalu-
ation indexes of density—tolerance were screened to provide help for breeding of density—tolerant and high—
yield maize materials. [Method] Using 68 inbred maize lines of different genotypes as material , two planting
densities of 67 500 and 127 500 plants/hm” were established to study the effect of density on agronomic and
yield traits. [Result] Using 18 phenotypic indicators such as plant height, ear height, stem diameter, leaf
angle, and number of tassel branches, the density tolerance of 68 materials was comprehensively evaluated

by the fuzzy membership function method. 2 parts of strong density material, 19 parts of medium—-density
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material, 46 parts of weak-density material, and 1 part of non-density material were screened out. Then,

principal component analysis and stepwise regression analysis showed that five indicators, such as yield per

plant, bending performance, plant height, cob weight, and leaf angle were significantly correlated with the

density tolerance of corn. [Conclusion] 2 strong density materials were screened, namely GAU630 and

GAUS810, and 1 non-density material was GAUG669. The results of comprehensive principal component

analysis and stepwise regression analysis showed that five indexes of yield per plant, bending performance,

plant height,cob weight,and leaf angle could be used as evaluation indexes of maize density tolerance.

Key words : maize ;density—tolerance; fuzzy membership function method ; regression analysis
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0.71 g/kg, W& 1 1.25 g/kg.
1.3 iKwigit

IR R X BT, A R 2 B
Bl 6.75 J7 #&/hm* 12.75 J3 ¥k/hm?, @l Ab 3 £ K H
L Ho NX28 m*, A 3K, KR TES
TS SE AT BERR AR, A7 BE R 30 em, L AE it R R
200 kg/hm?, # I8 (P,05) 210 kg/hm?, i Wl £ 138
it 2B 260 kg/hm®, oAk K5 15 it 7] >4 3 oK
A7
1.4 WEMBRFZE
1.4.1 wmEARIKAFNE S8 Zhao F "I
B TR FRBOR ARG B /X B B MEAR K 3
PRI S AR 2 A 2 e Rl
1.4.2 ZEHFHZREMREFTHBREMNEZ SR
) HR A TR EKHUR A | /N X IR
FRFMAT R 3 PRI £ 25T 28 5 B 5 2 kg
1.4.3 vt &£ SPAD/AM T S M4 RILLE5HY
J5 v AR /0N DX ROAR 3 M A Ak 3 bk ARk 22 1 fi
SPAD-502plus il i€ £ 2K fe b5 SRAEE A= i rpf iy
-4 B AT £ 2

http://www.cnki.net



%5 SR AR B R 2 oK 9 A2 R A T A 5 7 55
x1 MREHESKRER
Table 1 Material number and name
G P % P2 G Ak
Number Name Number Name Number Name

1 GAU182 24 GAU617 47 GAU702
2 GAU187 25 GUAG618 48 GAU708
3 GAU195 26 GAU619 49 GAU712
4 GAU234 27 GAU623 50 GAU713
5 GAU241 28 GAU628 51 GAUT715
6 GAU248 29 GAU630 52 GAUT719
7 GAU250 30 GAU631 53 GAU725
8 GAU277 31 GAU633 54 GAU728
9 GAU280 32 GAU635 55 GAU730
10 GAU286 33 GAU640 56 GAU735
11 GAU289 34 GAU642 57 GAU764
12 GAUS536 35 GAU648 58 GAU763
13 GAUS538 36 GAU649 59 GAU764
14 GAU592 37 GAU651 60 GAU778
15 GAU593 38 GAU667 61 GAUT7T79
16 GAU597 39 GAU668 62 GAUS802
17 GAU599 40 GAU669 63 GAUS805
18 GAU600 41 GAU671 64 GAUS806
19 GAU601 42 GAU682 65 GAUS807
20 GAU608 43 GAU683 66 GAUS810
21 GAU611 44 GAU694 67 GAUS813
22 GAU615 45 GAU695 68 GAUS824
23 GAU616 46 GAU699
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Table 2 Analysis of variance of inbred lines

Ptk B s ]
Character Material Treatment Material X Treatment

R.P 5. 25 *x* 7.24 3. 15 *x*

N.P 6. 81 ** 21. 74 x* 4. 42 *%*

S.L 10. 22 19. 11 »*x 4.07 **

E.D 6. 83 20. 12 ** 3. 87 *x

S.P 11. 78 *x* 23. 19 ** 8. 65 **

X100 8. 88 #x* 73.92 ** 4.5 xx

C.W 11. 24 *x 121. 49 ** 5. 13 *x

S.T 11.07 *x* 96. 63 ** 5. 73 *x*

L.S 13. 32 ** 39. 98 ** 3. 33 *x*

L.L 17. 86 ** 90. 61 ** 5. 15 **

L. W 6. 32 #* 8. 68 *x* 2. 81 **

L.A 11 = 58. 67 ** 6. 24

P.H 39. 17 ** 955. 62 *x* 8. 92 *x

S.H 21.69 ** 299. 53 *x* 6. 92 *x*

S.D 7.25 ** 109. 29 ** 1.73 *

P.S 3. 83 #x* 1.13 1.68 *

B.P 3.73 %% 0. 94 2.23 **

CII 8. 9 *x* 39. 05 ** 3.96 **

IR 0. 01 7K 22 55 .35 (P<<0. 01) 5 %3 7R 0. 05 K- 22 5 | 35 (P<<0. 05) . ** Significantly difference at 0. 01 level (P<C0. 01) ; * Sig-
nificantly difference at 0. 05 level(P<C0. 05). R. P: #474% Rows per panicle; N. P: 17441 Number of grains per row;S. L: ##4& Spike length; E.
D: fEHl Ear diameter; S. P: 51k i Single panicle weight; X100: FiRLFT 5 X100 grain weight; C. W : 5l 5T it Cob weight: ;S. T : i 4l Shaft
thickness; L. S: I [A]#E Left spacing; L. L: 4 Leal length; L. W: %8 Leal width; L. A:WJ2 £ Leafl angle; P. H: ## Plant height; S. H: f# {3
= Spike height;S. D: Z2H1 Stem diameter; P. S: ZE 458 )% Puncture strength; B. P 25 il 4: i Bending properties ; CII: -4t 2% Chlorophy 11,
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Table 3 Eigenvalue analysis of inbred lines under different densities
k%% B Low—density % )% High-density
Minimum Maximum of variation Skewness Kurtosis Minimum Maximum of variation Skewness Kurtosis
R.P 6 20 13.87 0.12 1.39 6 20 18.39 -0.08 0.40
N.P 6 34 29.10 0.33 -0.11 4 40 35.31 0.27 -0.28
S.L 6 19 18.44 0.11 -0.03 5.5 22 23.05 0.46 0.65
E.D 3 5 10. 05 0.34 0.10 2.5 5 12.47 0.38 0.62
S.P 29.25 206. 85 32.81 0.74 1.34 14. 64 260 47.63 1.21 2.87
X100 13.5 45.15 19. 46 0.11 0.32 12 40. 85 20. 17 0.20 -0.20
C.W 6.27 40.97 31.90 0.67 0.15 4.51 51.24 45.33 1.20 3.16
S.T 1.8 3.6 13. 30 -0.15 0. 20 1.6 3.6 13.98 0. 30 0. 20
L.S 5.8 19 19. 25 0.24 0.40 6.7 18.7 16. 27 -0.11 0. 06
L.L 42 88.7 15.52 0.61 -0.07  42.7 88.7 15.71 0.17 -0. 60
LW 5.3 11.7 11.92 0.10 0. 30 4.5 12.5 15.02 0.33 1.09
L.A 15.48 50. 26 25.44 0.98 0.91 15.65 43.24 19.55 0. 50 -0.22
P.H 97 197 14.47 -0.17 -0. 26 123 242 12.77 0.45 0.73
S.H 24 92 23.07 0.02 -0.09 22 103 22.91 -0. 14 -0.22
S.D 12.71 30.5 15.33 0.01 0.03 12. 86 28.83 14.67 0.10 -0. 14
P.S 15.1 92.9 26.57 0. 30 0.11 22.9 84.6 23.17 0.37 -0.11
B.P 21.2 159.4 38.22 0. 60 -0.05 19.8 144.9 37.68 0. 36 -0.41
CII 33.2 68 12.93 -0.35 0. 50 37.5 66.8 10. 39 -0. 54 0.42
#6750, 01 K F 22 B 3 (P<<0. 01) ; ¥ 5% 0. 05 /K F-22 5 8 % (P<<0.05) . ** Significantly difference at 0. 01 level (P<<0.01) ; * Sig-

nificantly difference at 0. 05 level(P<C0. 05). R. P: #4741 Rows per panicle; N. P: 1754 Number of grains per row; S. L: #{< Spike length; E.
D: Ml Ear diameter; S. P: 518k i Single panicle weight; X100: T 4251 i X100 grain weight: ; C. W F#4l 5T i Cob weight; S. T: fli#fl Shaft
thickness; L. S: A #E Left spacing; L. L: & Leaf length; L. W% Leafl width; L. A: 326 Leaf angle; P. H: #£ 5 Plant height; S. H: #i{;
17 Spike height;S. D:Z5H1 Stem diameter; P. S: 25 Hl58 )% Puncture strength; B. P 25 il #4: A€ Bending properties; CII: -4 2% Chlorophy 11,
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S.P

x 100 0.4

C.W

ST 0.2
L.S

LL 0
LW ~0.2
LA

P.H ~0.4
S.H

S.D -0.6
P.S

B.P -0.8

ci o

R. P: #4714 Rows per panicle; N. P: 474 % Number of grains
per row;S. L: 1< Spike length; E. D: fi#l Ear diameter;S. P: 8k
724 Single panicle weight; X100: & %7 % it X100 grain weight; C.
W Bl 5 5 Cob weight; S. T: Al Ml Shaft thickness; L. S -]
Left spacing; L. L. & Leaf length; L. W 9 Leaf width; 1. A
Jef Leaf angle; P. H: ¥k & Plant height; S. H: F4 7 Spike height;
S.D:Z5H Stem diameter; P. S: ZERI58 & Puncture strength; B. P+ %
Hii 46 Bending properties; CIL: it4% 2% Chlorophy 11,

1 &REMREBEEES
Figure 1 Correlation analysis among agronomic characters
7.232% . WIS AT R, B E o 0.57, EMSr
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Table 4 Principal component analysis of inbred lines

T Aoy

Wi it by RECE/ %
. Cumulative con-
Ingredients  Total Percentage

. tribution rate
of variance

1 6.576 36.534 36. 534
2 2.629 14. 604 51.138
3 1. 302 7.232 58.370
4 1. 186 6. 587 64. 957
5 1.047 5.819 70.776
6 0.893 4.961 75.737
7 0.874 4.858 80. 595
8 0.639 3.551 84.146
9 0.572 3.175 87.321
10 0.489 2.715 90. 037
11 0. 408 2.265 92.302
12 0.327 1.817 94.119
13 0. 301 1.674 95.793
14 0.242 1.343 97.136
15 0.204 1.131 98. 267
16 0. 160 0. 887 99. 155
17 0.104 0. 577 99.731
18 0.048 0.269 100. 000

GAUS10; H %5 Tiif 25 £ /9 44 BHA 19 0, 40 31 2
GAU694 .GAU715.GAUGS3 %% ; it B P45 55 i b4 K
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R.P 0.8
N.P 0.6
S.LL 0.4
E.D 0.2
S.p 0

x 100 -0.2
CW -0.4
- B o
L.S

L.L

LW

L.A

P.H

S.H

S.D

P.S

B.P

cl

R. P: #17%% Rows per panicle; N. P: 17842 Number of grains per row;S. L: K Spike length; E. D: 8 H] Ear diameter: ; S. P k= i
Single panicle weight; X100 F 475 i X100 grain weight; C. W : B3l i Cob weight; S. T4 Shaft thickness; L. S: M [E] B Left spacing; L.
L: M4 Leaf length; L. W2 58 Leal width; L. A: 3¢ £ Leal angle; P. H: #k5 Plant height; S. H: f# 4 & Spike height;S. D: 254 Stem diam-
eter; P. S: ZFfil 3 & Puncture strength; B. P: 25 #h P44 Bending properties; CII: 4% 2 Chlorophy 11,

B2 FHAEHFE
Table 2 Principal component load value
x5 BXRERMEHEE

Table 5 Classification of inbred lines

KAy REE RS
Type Material number
AR TR

Strong tightness

Hh AR 2

Medium tightness GAUS93

GAU630.GAUSI0

GAUG694 .GAU715.GAU683 .GAU289 .GAU280.GAUS97 .GAU187 .GAU699 .GAUS36.
GAU241 .GAU277 . GAU600.GAU601 .GAU286 .GAU623 . GAU248 . GAU250 . GAUS38.,

GAU617 .GAU702.GAU615.GAU182 .GAUS824 .GAU635.GAU728 . GAU668.GAU725,
GAU234 .GAU642 .GAUS07 .GAU631 .GAU695 .GAU633.GAU712 . GAU719 .GAUS92.

[fREEE
Weak tightness

GAU735.GAU682 .GAU708 .GAUS99 .GAU640.GAU611 . GAU713 .GAUS06 . GAUT63.
GAU667 .GAU779 .GAU671 .GAU764 .GAU619 .GAUS02.GAU618.GAU628 . GAU730,

GAU651.GAU744 .GAUS813 .GAU608 .GAUE49 .GAU195 .GAU778 .GAU616 . GAUG4LSE.

GAUS805
i a5

. GAU669
Not resistant

3 ik

B A AR B AW, TR k= A
W ey, (ELOCBRE v T oK PR = 12 L R AR AR S B K
SRR IR BE AR o A 3 2 4 e A o
SRR FOREE P R AR B
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GAU617
GAU702
GAU61S
GAU182
GAU824
GAU635
GAU728
GAU668
GAU725
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Figure 3 Cluster analysis of maize density tolerance based on R value
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Table 6 Prediction model of density tolerance of different inbred lines and correlation analysis of predicted values
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