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Abstract: Used the filed experimental method, through 41 maize inbred lines as the test materials under shade
(15% of ambient sunlight) and control (no shade) in plant morphogenesis stage. Systematic research plant morpholo-
gy, material production, yield, etc.11 plant morphology and physical indexes of shade—tolerance index changing
rule, cluster analysis in maize silk stage and shade tolerance of inbred lines were evaluated by changing rule. The re-
sults showed that shading treatment increased plant height, ear height, delay the growth period and decreased leaf ar-
ea index(LAI), SPAD value, ultimately affect the material accumulation and yield of maize inbred line. The shade
tolerance of each index was further analyzed by mathematical statistics. The results showed that stem dry matter,
leaf area index and yield could be used as indexes to evaluate shade tolerance of maize inbred lines. Screen out high-
ly shade tolerance M173, Yu82, DH382, 618B, P6874, Chang7-2, 8612A, M753, ZY608, Yul122, PH6WC, M109
and shade sensitive ZY602, ZY606, 658, HT60, ZY601, C70, Waiyin-2, Si-144, KW7M14, NS501, PH4CV maize
inbred lines.
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Table 1 The code and name of maize inbred lines

P = P S P = P S % = P S % = P
Code Name Code Name Code Name Code Name
701 PH4CV Z12 618B 723 792 734 PU-144
702 PH6WC 713 758 724 58351 735 72416
703 HEs8 714 M 141 725 CT3354 736 F01477
704 E7-2 715 DH382 726 HC212 737 HX113
705 M109 716 c70 727 HC141 738 w137
706 M173 717 ZY606 728 M753 739 KW7M14
707 ZY608 718 #1122 729 82 740 518W
708 7ZY16 719 CT3566 730 Ahigl-1 7 41 658
709 ZY601 720 8612A 731 NS501
710 HCL645 721 B LY 732 HT60
Z11 7ZY602 722 P6874 733 shil-2

£2 REEHLER NSIELI

Table 2 Effect of shading treatment on microclimate

i Oy A B COMRPE (mol/ mol) TR E AT KRS mol/(m’s) | X (%) Y RCO)
Year Treatment CO, concentration Average photo—synthetically active radiation Relative humidity ~ Average temperature
2017 S15 366.55+2.3 a 1260.15+32.45 b 63.69+3.52 a 29.17+1.34 a

CK 365.87+3.6 a 1492.53+36.29 a 62.56+5.23 a 30.18+0.59 a

2018 S15 365.91+4.7 a 1252.63+26.58 b 60.68+4.36 a 29.8620.76 a

CK 367.02+2.9 a 1480.35+28.51 a 61.58+3.51 a 30.43+0.88 a

TE - S15 M CK R 15% AR . [Fl—5 AR R 7 RERIR 5%KF R 225 R 7P RoR 025

Note: S15 and CK indicate shading by 15% and no shading, respectively. Values followed by a different letter within a column indicated signifi-

cantly different at 5% level, and same letter indicated no significantly different.
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Table 3 The distribution of physiological indexes under differences shade stress
CK s15
i r ol THIMATRR  ERRE%) 25 i FHIARER  ERRE%)
Index Variation Average + SE Variation of Variation Average + SE Variation of
coefficient coefficient
P -t 22 KB, X1)  30.00 ~ 39.00 33.88+0.45 7.43 30.00 ~ 38.00 34.1520.41 7.71
SRR T (X2) 45.68 ~ 62.95 53.26+0.73 8.81 40.72 ~ 60.78 52.87+0.87 10.52
AR L (X3) 1.65 ~ 4.44 3.09+0.10 18.06 1.47 ~4.04 3.04+0.10 20.7
FEIH-E (mg/em?, X4) 458 ~9.54 6.7320.18 13.45 4.47~834 6.4820.16 15.54
ETYRE (g, X5) 21.66 ~ 50.40 33.96+1.14 21.48 17.88 ~52.29 31.4421.39 28.37
T4 5 L (g, X6) 16.99 ~41.29 27.18+0.81 19.12 14.20 ~ 41.26 25.97+0.88 21.69
BTYE (e, X7) 8.46 ~21.33 14.44+0.44 19.45 5.77 ~20.64 13.11+0.49 24.02
T (g, X8) 53.47 ~131.11 89.96+2.59 18.43 46.57 ~ 132.50 83.59+3.07 23.53
i (em, X9) 143.00 ~ 243.67 201.113.11 9.92 148.00 ~ 261.67 210.35+3.88 11.82
A 5 (cm, X10) 42.50 ~ 110.67 82.46+2.23 17.3 46.33 ~ 119.00 83.89+2.46 18.76
P (kg/hm?, X11) 2860.05 ~ 7157.40  4463.10+139.95 19.09 245130 ~ 6756.45  4145.85£158.70 24.52




23

/A FOK A SR T B EE PEAN 21

FEMEE 3R PR A AR IR AR T CK AR BEAR R A, Hof g
PRI B S15 AL B IR YRR . AR FRAE
SRR LA ), CKARBEAS R R A AL 5 R B /N T
S15 b2, 15 B 38 7 A R 2 R AR 18] P A2 S5

X AR AN [RLEE B AL BE R 0K A 38 R A Ha bt

0T 20 (R 4). A RERM AR ORI BEA B 22
5, AL BHTE] | A AR E] AR XA BE ARy x F AE AR AL
Hilx [ 523 AR <A Bl [ 22 AR AR o 4 b B R
N A2 O S R 2 S, U AR A A L B Y
Z 5t T E AL KA B ATRRE B , 5 AR 0K

F4 PEBAREFLETEKREXRSERERITAESN

Table 4 Two year variance analysis of different indexes in differences shading treatment of maize inbred lines

& b i ik B SRR AE(xAb B EMXHIER VOEIN SR ARy X [ 28 F

Index Year Treatment Inbred line  YearXTreatment YearxInbred line TreatmentX YearXTreatmentx
Inbred line Inbred line

X1 1.60 9.19 416.65%%* 6.91% 1.04%* 326.15%* 1.54%*

X2 1.45 188.21* 556.18%* 1.52 0.06 5.65 0.35

X3 1.08 10.19 8.51 8.75% 2.43% 32.56% 1.12%

X4 1.73 12.01 7.02 17.17%* 1.31%* 66.29% 1.13*

X5 1.62 321.80%* 720.21°% 10.47%* 11.30%* 381.37%* 1.90%

X6 2.03 79.93* 79.95%%* 1.53 0.05 48.92%* 1.25%*

X7 1.06 109.60%* 610.79%%* 1.72 0.03 6.99 0.20

X8 2.15 7.47 5.77 5.24% 3.23%* 36.35% 1.09%*

X9 0.94 155.14%%* 909.287%%* 6.34% 3.92%* 69.69%* 1.20*

X10 1.32 77.76%* 626.28%* 0.11 0.44 5.72 2.54%*

X11 1.65 70.32% 86.51%* 8.55%* 2.66%* 288.21%* 1.12%

TE :ns FORBA BEVEZE ST #Ae 03 HIF7R e 0.05F10.01 K ERERSE. FRE.

Note: ns meant no significant difference; * and ** indicated significantly correlated at 0.05 and 0.01 levels, respectively. The same below.
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Table 5 The correlation of differences physiological indexes
& b
Index X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11
X1 1
X2 0.044 1
X3 —0.449%*  (0.685%%* 1
X4 0.04 -0.28 -0.399%* 1
X5 -0.213 -0.001 0.350* 0.633%%* 1
X6 -0.225 —-0.115 0.233 0.787%*%  0.887*%* 1
X7 -0.062 -0.068 0.167 0.739%*%  0.871**  (.887** 1
X8 -0.066 -0.094 0.228 0.734%%  0.923%*  (0.929%*  (0.917%* 1
X9 -0.193 0.104 0.596**  0.079 0.609%*  0.439%*  0.438**  (0.487** 1
X10 -0.161 -0.307 0.147 0.062 0.225 0.147 0.194 0.18 0.312* 1
X11 -0.081 0.457**%  0.243 0.672%%  0.877*%*  0.877*%  0.867**  0.940%*%  (0.500%* 0.166 1
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Table 6 Coefficients of comprehensive index,

index weight and proportion

18 b FMAHF Principal component factor

Index 1 2 3
DTHRR (%) 51.038 18.379 11.932
ST (%) 51.038 69.417 81.349
X1 -0.206 -0.513 0.364
X2 -0.108 0.424 0.762
X3 0.286 0.895 0.048
X4 0.733 -0.616 -0.003
X5 0.955 0.103 0.066
X6 0.956 -0.086 0.038
X7 0.935 -0.131 0.083
X8 0.971 -0.093 0.092
X9 0.59 0.564 -0.04
X10 0.265 0.183 -0.75
X11 0.938 -0.053 0.109

K7 BEXRAMNBEGMEH REERHE.DERAE

Table 7 The comprehensive index, membership function index, D value and D value rank of inbred lines

% B DK £ %% D fF 4 & R DK 4
Name D value Rank Name D value Rank Name D value Rank
Z1 0.27 34 716 0.25 35 731 0.3 33
72 0.62 6 717 0.19 39 732 0.15 41
73 0.42 21 718 0.6 8 733 0.23 37
74 0.66 1 719 0.35 29 734 0.31 31
Z5 0.62 7 720 0.66 2 735 0.38 28
76 0.57 11 721 0.42 24 736 043 20
71 0.6 9 722 0.65 4 737 0.5 13
78 0.38 26 723 0.38 27 738 043 19
79 0.25 36 724 0.4 25 739 0.3 32
710 0.44 17 725 0.35 30 740 0.48 14
Z11 0.2 38 726 0.42 22 741 0.17 40
712 0.65 3 727 0.42 23

713 0.43 18 728 0.64 5

714 0.47 15 729 0.58 10

715 0.54 12 730 0.45 16
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Fig.1 Cluster analysis of 41 maize inbred lines
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