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Abstract: Thirty—five maize inbred lines were used as test material, taking germination potential, germination
rate, germination drought resistance index, storage material transfer rate, germ root number, germ root length, and
germ length as the measurement indicators, and using PEG—=6000 solution with an osmotic pressure of 0.4 MPa to
simulate drought. Comprehensive evaluation and classification of drought resistance of maize inbred lines using
drought resistance coefficient(DC), principal component analysis and cluster analysis. The results showed that
drought stress influence all indicators, four drought tolerant materials(1153, 1245, 1246, and PHT11) three drought
sensitive materials(PHJRS, LH284, and A14242), twenty— eight relatively drought tolerant and relatively drought
sensitive materials were identified out.
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Table 1 Thirty—five maize lines and pedigree
5 FIZE % FRIEAE 4 B ESHES IR EEES EN e Sl
Code Inbred line Pedigree Code Inbred line Pedigree Code Inbred line Pedigree
1 1153 ERN 13 1255 ESN LR 25 A14238 Fig
2 1159 BN L 14 1197 Fig i 26 A14242 Fii
3 1205 il 15 PHT11 Fif il 27 A14274 i
4 1206 Ty 16 1C1986 Fig i 28 A14283 2R My
5 1212 2RI 17 PHEW?7 Fii i 29 A14287 IR S
6 1225 2RI 18 PHJRS Fig i 30 10-107 PN
7 1228 2RI 19 PHTE4 Fii i 31 11-154 Bl
8 1232 2Ry 20 LH167 2RIy 32 07537 iR LT B
9 1236 2R e 21 1TH6 2RIy 33 0Z539 iR KL
10 1242 BN L 22 PHW53 PN 34 DPSF PN
11 1245 2R 23 7SB35 2RIy 35 HND41 il KL
12 1246 ES L 24 LH284 PN
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Table 2 Drought resistance coefficient of indicators of maize inbred lines during germination

51236 27 A B E T HA AR

bR R R SpE ey W) i iz JAAREL iNiSN MRZEK
Material GE GR Gl SMTR NR RL GL
1 0856001 B  0911£0.01 CDbc 0.7150.01 BChe  0.829+0.01 Aa 1.219+0.02 Ce 0.865:0.02 CDc ~ 0.888+0.01 Aa
2 0.786x0.02Cd  0.870:0.01 DEFde 0.652+0.01 DEde  0.660£0.01 Cc 0.706£0.01 Hi 0.632+0.01 LMkl  0.538+0.01 Ee
3 0916:0.01 Bb  0.923:0.01 CDbe 0.6700.01 CDd 0.573+0.01 Dd 0.784+0.01 FGgh 0.8330.00 DEd  0.363+0.01 Hi
4 0.570:0.02 GHgh 0.944:0.01 BCh  0.463:0.01 JKikl  0.270£0.01 LI 0.348+0.01 KI 0.750£0.01 Gf  0.128+0.00 PQRrs
5 0.706:0.01 DEe  0.998:0.01 ABa  0.520:0.02 GHIhi  0.288+0.00 KLkl 0.714=0.01 GHi 0.727+0.01 GHfg  0.179+0.00 LMno
6 0.279+0.02NOno 0.923:0.01 CDbe 0.396:0.01 LMNmno 0.150£0.01 NOPop ~ 0.2160.01 MNpqr ~ 0.859£0.00 CDe ~ 0.112+0.01 Rs
7 0.747+0.01 CDde 0.780+0.01 GHghi 0.546:0.01 GHgh  0.749:0.01 Bb 0.496x0.01 Jk 0.5280.00Po  0.776x0.01 Ce
8 0.515:0.02 HIJij 0.585:0.02Jk  0.504£0.01 HIJhij  0.398+0.01 GHh 0.933£0.01 Ef 0.795:0.01 Fe  0.851+0.00 Bb
9 0370:001L1  0412:001No  0.258+0.00 Tt 0.101+0.01 QRqr  0.466+0.01 Jk 0.525+0.01 Pop ~ 0.182:0.00 LMno
10 0.342+0.02 LMIm 0.641:001Tj  0.329+0.00 OPQRpgr 0.313£0.02JKLk  1.529+0.03 Aa 0.511+0.01 Pop  0.164+0.00 MNOop
11 0994:0.01 Aa  0.994:0.02 ABa  0.677+0.01 BCDbd  0.576+0.01 Dd 1.490+0.02 Aa L.11320.01 Aa  0.516x0.00 Ef
12 0979:001 Aa  1.030£0.01 A 0.8640.02 Aa 0.856+0.01 Aa 1.33320.02 Bb 0.958+0.00 Bb  0.586+0.01 Dd
13 0499:0.021JKj 0.499+0.01 KLmn 0.313£0.01 PQRSTrs 0.438+0.01 Gg 0.272+0.00 KLMmnop ~ 0.6850.00 IJij  0.233+0.00 Km
14 0476:0.01 JKjk 0.749:0.01 Hi  0.425:0.01 KLMlmn  0.3240.02 IJKjk ~ 0.590+0.01 Ij 0.6920.01 Thij  0.14520.01 OPQpqr
15 0997:002Aa  0.997:0.01 ABa  0.728+0.01 Bh 0.829+0.01 Aa 0.9600.01 Eef 0.875:0.01 Cc  0.442+0.01 Fg
16 0.484:0.02 JKjk  0.896£0.02 CDEcd 0.437+0.01 KLMIm ~ 0.3050.01 KLkl 0.991x0.01 Ee 0.633+0.01 LMkl  0.172+0.01 LMNo
17 0.648£0.01 EFf  0.856+0.01 EFef  0.6070.01 EFf 0.2030.00 Mm 0.7430.01 GHhi 0.214:0.00 Uu  0.2840.01 Jk
18 0.068:0.00 PQqr 0.273:0.01 Op  0.1210.00 Uu 0.071+0.00 Rr 0.1880.00 Nqr 0.148+0.00 Vv 0.119:0.01 QRs
19 0.487+0.01 JKjk  0.818£0.01 FGfz  0.626+0.01 DEef  0.362+0.01 Hli 0.819£0.01 Fg 0.677+0.00 JKj  0.198+0.01 Ln
20 0.770:0.02Cd  0.770£0.01 GHhi 0.5230.01 GHIhi ~ 0.520£0.01 EFef  0.4960.01 Jk 0.617+0.01 MNI  0.4070.00 Gh
21 0.056£0.00 PQqr 0.756x0.01 Hi  0.3600.00 NOPQopq 0.124£0.01 PQpq  0.182:0.00 Nr 0.862+0.00 CDc ~ 0.143+0.01 OPQqr
22 0.551+0.02 GHIhi 0.5450.01 JKI  0.3850.01 MNOno  0.164x0.00 MNOPno  0.286+0.00 KLMmn ~ 0.518+0.01 Pop ~ 0.300+0.01 Jk
23 0.635:0.01 Ff  0.656£0.011j  0.428+0.02 KLMlmn 0.550£0.01 DEde  0.242:+0.00 LMNmnopq 0.806£0.00 EFe  0.3290.00 Ij
24 0.099:0.00Pq  0.131=0.01Pq  0.091=0.00 Uu 0.125:0.00 PQpg  0.229+0.00 LMNnopgr  0.073+0.00 Wy 0.151+0.01 NOPpq
25 0.2480.00 NOop 0.505+0.02 KLImn 0.27240.00 RSTst  0.181+0.00 MNOmno  0.71420.01 GHi 0.349+0.00Ss  0.255:0.00 Kl
26 0.030£0.00Qr  0.260£0.01 Op  0.1130.00 Uu 0.179+0.00 MNOmno  0.213£0.00 MNpgqr ~ 0.404x0.01 R 0.0450.00 Tu
27 0.356£0.01 LM 0.430£0.01 MNo ~ 0.317+0.00 PQRSqr  0.198+0.00 MNmn ~ 0.282+0.00 KLMmno ~ 0.563+0.01 On  0.082:0.00 St
28 0.567+0.01 GHgh 0.8000.01 GHgh 0.448+0.00 JKLkl ~ 0.294x0.01 KLkl 0.300+0.01 KLlm 0.7500.01 Gf  0.1830.00 LMno
29 0.305£0.01 MNmn 0.4730.01 LMn  0.3010.00 QRSTrst  0.3160.00 JKLk  1.083+0.01 Dd 0.588+0.00 NOm  0.2910.00 Jk
30 0.300£0.00 MNmn 0.494=0.01 KLmn 0.3630.01 NOPop  0.146x0.00 OPQop  0.244+0.00 LMNmmnopq 0.714x0.00 HIgh  0.1390.00 OPQqr
31 0443:001 Kk 0.522+0.02 KLIm 0.3260.01 PQRpgr ~ 0.560+0.01 DEd 1.0000.00 Ee 0449+0.00 O0q  0.418+0.01 FGh
32 0.639:001Ff  1.00:000Aa  0.826£0.01 Aa 0.730£0.01 Bb 0.818£0.01 Fg 0.500£0.02Pp  0.237+0.00 Klm
33 0.859:0.01 Bc  0.790+0.01 GHghi 0.566£0.01 FGg 0.503+0.01 Ff 0.4410.01 Jk 0.709+0.01 HJghi 0.325:0.01 Ij
34 0.602£0.01 FGfy 0.9280.01 Che  0.482+0.01 IJKijk  0.156£0.00 MNOPop  0.225:0.00 LMNopgr ~ 0.651+0.01 KLk~ 0.140+0.00 OPQqr
35 0.219:0.01 0p  0.474+0.01 LMn  0.264x0.00 STt 0.355+0.01 HIJij 1.0000.00 Ee 0.279+0.00 Tt 0.232:+0.00 Km

T AT L

Note: Vertical comparison.
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Table 3 Correlation between drought resistance coefficients of indicators of maize inbred lines during germination

8 br B KEFA WIAHREL IR B is AL AR WRZE R
Indicator GE GR GI SMTR NR RL GL
REF 1
KR 0.759%+ 1
WA EEL 0.873%* 0.874% 1
W IR L 0.780% 0.545% 0.765%* 1
JAR % 0.429% 0.367% 0.478%% 0.546% 1
AR 0.589% 0.672% 0.6047 0.44775 0.244 1
73S 0.609%* 0.310 0.557%% 0.739%% 0.492%% 0.344% 1

e IS HIFERAE 0.05 F10.01 KF A,

Note: *

23 FTEBETAREKRBZRZBRAREMEN

ERS S

FIFH SPSS X 35 17 £ 2K H 58 R i &3 7445 bx
14 DC B #E 4T KMO F1 Bartlett BRJE B # 36 , KMO Hy

* and ** indicated significance of correlations at the 0.05 and 0.01 probability levels, respectively.
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LR (AT 1, 260

I3 BTHRAR RS IS

PRI~ 470 iy 60 2 AR AIE [ B . PR 6 4 mT 0, ik
Exz/l\a‘zﬁiéa\,Jﬁt$ Wk 64.521%F11 14.838% ,

0.832,Sig.=0.000<0.05, N[ F oK A 2 R L BB E BHBTIRE 79.360% ., M4 K5 ATH1, 5 1 £
F4 BRSWFEEREEKE
Table 4 Eigen values and contributions rate of each component
WILERE (S Initial eigen value $EEGER a7 Extraction sums of squared loadings
W
Component ait FETEER  BHTEE®) ait FETEER BT
Total Variance Cumulative Total Variance Cumulative
1 4.516 64.521 64.521 4.516 64.521 64.521
2 1.039 14.838 79.360 1.039 14.838 79.360
3 0.580 8.293 87.652
4 0.454 6.486 94.138
5 0.201 2.875 97.013
6 0.145 2.071 99.084
7 0.064 0.916 100.000
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1.039, IV 5 47 Joi s 3 3% AR BSORI IR 284 B 45 v
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Table 5 Rotated component matrixa

18 Fr iy Component
Indicator 1 2
R 0.746 0.541
KR 0.915 0.206
[ EiE 1S 0.807 0.500
TP A i 4 0.465 0.787
JAR %L 0.131 0.774
JIRAR K 0.832 0.104
R 0.203 0.854

WA B R ZF3 R 2R W R A IR
iz 2 ARE AR R ZE 20 50 X X X X
Xs X X ARHE 1o A 4 2R (3R 6), 159 sy
Fik .

Y, = 0.432X1 + 0.388X, + 0.441X; + 0.408X, +
0.286X;+ 0.327X,+ 0.337X;

Y, =-0.082X1 - 0.439X, - 0.151X5+ 0.282X,+
0.487Xs - 0.460Xs+ 0.500X;

®6 EHOFHERERERE

Table 6 Eigenvector matrix of principal component

& br
Indicator rel rez
R 0.432 -0.082
KA 0.388 -0.439
[V E R 0.441 -0.151
W IR B % 0.408 0.282
JIAR %L 0.286 0.487
JIRAR K 0.327 -0.460
i aN 0.337 0.500

F—1 Y, A IR REXT AN R 0K F 22 R P
PEAE I 2RV, L LA 2 4> 2 U3 BN 25 A0
PREL,Y =0.645Y, + 0.148 Y5,

LEATEM REE(Y) S PR R IEASC LRI Y(E
R VLHZ B2 R PU R PR . 27 Al R,
1153.1245 1246 F1PHT11 4 Y {E &85 , BRI 4 4y
H 58 & B A B bt 7 P 5 PHIRS, LH284 Fil
A14242 (1 Y B IARAE , AR IX 3 40 F 28 R TR 1%
55, 2 T U AR R

K7 FRAERBEXEZZRENSEREGS

Table 7 The principal component value and comprehensive value of maize inbred lines

Ok oA
Material " v ’ Material " v !
1 3913 1.463 2742 19 0.515 ~0.489 0.260
2 2.043 0.415 1.379 20 0.934 ~0.001 0.603
3 2284 ~0.550 1.392 21 -1.572 ~1.606 -1.253
4 ~0.035 -1.613 ~0.262 2 ~1.171 ~0.162 -0.780
5 0.740 -1.159 0.306 23 0.337 -0.517 0.141
6 ~0.855 -1.998 -0.848 24 -4.191 1.375 -2.500
7 1.825 1.290 1.369 25 -1.938 0.868 -1.122
8 1253 1.498 1.031 26 -3.655 0.280 —2317
9 -2.115 0.085 -1352 27 -2.038 ~0.407 ~1.375
10 ~0.539 1.176 ~0.174 28 ~0.210 ~1.240 ~0.319
1 3.689 ~0.038 2.375 29 ~0.937 1111 ~0.439
12 4.423 0373 2.909 30 -1.732 ~0.822 -1.239
13 ~0.886 ~0.185 -0.599 31 -0.213 1.728 0.119
14 -0.365 ~0.684 -0.337 32 1.958 -0.127 1.244
15 3421 -0.129 2.188 33 1.136 -0.560 0.650
16 0.121 ~0311 0.032 34 -0.378 ~1.669 -0.491
17 -0.073 0.255 -0.009 35 -1.679 1.589 ~0.848

18 -4.012 0.763 -2.476
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Fig.1 Clustering analysis diagram of drought resistance of maize inbred lines
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