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Evaluation on Drought Resistance of Populus tomentosa Clones
by Multivariate Statistics
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Abstract : Using such multivariate statistiscal methods as principal component analysis and canonical corre-
lation analysis, drought resistant order of 30 Chinese white poplar clones was comprehensively presented
by analyzing 13 indices of leaf morphology, anatomy and water physiology as well as correlations among
them . It was showed that No. 25, No. 7, No. 30, No. 98, No. 72, No. 85 of 30 clones would be with high
drought resistance . 10 main indices for evaluation were gotten except transpiration efficiency, stomatal
density and epidermal thickness. Combining indices for leaf morphology and anatomy with those for water
physiology to evaluate drought resistance would be necessary. Accompanied by observation of morphologi-

cal and anatomical characteristics, determination of physiological functions should be even valuable. Rela-

tion between drought resistance of plants and growth was also discussed.
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Table 1 Simple statistics of initial data

1R

. ON |

BME

B

R

BREW/ Y%

/%
K/

B/x
1+/E/10~*mm
FFURR/10~2mm
SAEE/A » mm—?
WEMRERE/A + mm™!
FERE/107mm
FRBERER/ pmol + mol
SFBS/s o cm™?
KEFET/ %
BB TE/mg « cm™2
o EKE/ %

1.3475
3.797 2
0.157 3
27.96
0.36
379
995
2.12
2 546. 53
0.384 3
95.3
14.1

. 150.92

1,029 4
1.8317
0.058 4
20.77
0.15
224
745
1.59
1 542. 06
0.099 2
72.23
9.1
106. 88

1.1852
2.663 9
0.084 8
24.31
0.23
304
863
1.79
1914.78
0.199 6
87.74
11.9
126. 33

0.080 7
0.5181
0.021 2
1.76
0. 04
32
61
0.12
279. 32
0.079 7
4.02
1.2
11.91

6.81
19.45
25. 00
7.24
18.11
10.58
7.13
6. 69
14.59
39.93
4.59
10.31
9.42

ERRBEEMED, ERRYY 4.59%~39. 93%,
HP|SIEAEK, B/ K/ ARERE. KB
R 2 FHNESEHREEETEYER, W
REMRTERRFTH .. XTFHEYKSFHEE
(WUE), EFBE AT, ER— i B EEH
TR EER , BRMAER LRI R/, Hi%
ZBEMN.
2.2 IEfREMEXSE

B3R 2 AT, 7 13 WA, SIS &R
BR ST EZ IR REATIR BEKTF

(a=0.01); ARERSA/H  BMERTESRK
ER.MAEKBRESREER, URSKAERESH
B MR Z FRHERRRGER BEKT (a=
0.05), SALBESSAMS ERHURZ XK
N, HRRIERX  BERHRRXRRA L
iR R R R, E—E MR T, AL
) 18R X oA R BT R ET REM. TIRE
e, IR R EE SRR R ER RN B EHE
B AR — B R R Rt — P e B
TRAFERXFTIRE .



wa

IFETE ETFEagibMrEanitRNNEE 23

R2 ERZEGAXRYC

Table 2 Inter-index correlation coefficients

iz L 743 A/ X/E

wa mmER anex AN sopm mmax wnms  or IR

BHRE ans

0.1453 —0.1158 0.2127

—0.378 4*

0.1848 0.1325

€0.039 2)

A/ 02993
K/£ 01091 —0.0419
HE 0.0990 0.1079 —0.2567
0.361 8
AFEE  0.3460 (0,049 4 0.0895 0.2313
0.419 8*
—0. . —0. .
SAEE 114 02300 —0.2259 o 5 0.0556
“,;Egéﬂ ~0.0954 —0.0579 0.0898 —0.3104 —0.0554 —0.3174
KEREE 00573 01062 00780 0.069 7
AREE 0.2¢46 0189 03187 0.1124 0.1571
SAMA 01707 00059 0.1634 —0.0381 —0.0217

TEFREHMT  0.098 3

HATEH
Fg 001 0.0069

0.0556 0.2647

0.0761 0.2574 0.1028

HAEKE 00502 0.0053 0.0405 0.2597 0.2672

—0.509 9"
(0.004 0)

—0.1658 —0.0580 0.2209

0.2976 0.2459

0.1120 —0.0208

0.111 2 0.812 3*

0.2031 €0.000 1)

0.1203 —0.0772 0.2796 0.0547

0.4271 0.2158

(0.018 6) 0-1096

0.209 0

0.3959*
(0030 4 0.000 4 0.0201 —0.0791 —0.0307

O HEESHUTHATLRRBRAT.

BAEHENENNERR, EEIBEAE
RISMERIL. B3R 2 AR, ~ERBSEAHEH
FEE REER)5EENE (KIS EBRE,
MR EKED Z BINEREKR, BR—E M EHRS
1, AR TRAMK, NTTEai RS, HS
VU AGH 52 FIHF R FEE R BB
(R 2. BEMRMTE M RMRRE F &
B BERIRKTN 0.122 2, RUEBLFHIRZ Y
HXRRABF A BERE . RS, SR IAE
HYZERE , TODhRE RS B, Z5iAER, ShAEAT
Al AR THREA T REAER , A TTRER ], Sk
ETEHEROERRAGRE, BEEH5EHE
DhRRAXT B L, L A R ABR Y 5 A T R
KOG RS SEMARNE BB,
B, TIPS & AT T R TR R
EEE, ZERLATE BRI T I e,
2.3 ERROGBMEHRF

B 3 FIARHERR (PO T UE H & ERS
WEBRRWET. 81 R0 EEYRETFHRE
2R SIS (A RBR/MESD , R RBGERRE
RAR/MBXERAEE RFEEEENETFS5HE
FERYIRR » A R LA BORER IE S CRRIER TR,
TR 13 M ERS M REERR Y EERWE
THERAAR TS50, U RBBRKHXRE FH

ERBUERE, BT, 5 1.2.3.4.6,7.10 EA,
S EHBHER/N—B, 5 5.8.9.11.12.13 TR 5
FEHEK/IMER.

HERS ISR BT HEANTHRAE
B4 BAE PC: MBS . T ERAZ RIAE ML
HEERRHTMEGE ), Bilt, T RN EHE
FEPTE R AT, PR E W)
REEES MM T ETRE, HARTRTES
£ (OO o F

y 3
I= Z(:I:PC,-)W; o5

A i=1.2, 0 ok HFRERS . BR,
HH I8, ENERD RSB ELHAT—
B Y ERS ST R BUEE, SR M
REEUSE. RPERTREXFRE.

FRVRELME ¥ 13 M ERA L 5HERE
R BN PR HETHFGR 4R HH T
=0.5f1 I=—0.5 AR R P ERBRN TR
4 25.7.30.98.72.85 54, M TR K 8,33,
43 FE , HRATERNBER . TRSRAER
RIFFHEECBERARANER . 30T
R, HEEBRR TR LN, HABABK
F.



24 TR 2B 20 %
£33 ERSRKER I ISR TRk
Table 3 Eigenvectors , eigenvalues and proportions of principal components
iR PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC§ PCi0 PCl1 PClz PC13
/¥ 0.189 0.268 —.400 0.143 0.220 0.002 —.346 0.481 0.470 0.256 0.139 0.017 —.080
X/#) 0.047 0.354 —.246 0.230 0.249 —.379 0.038 —.667 0.047 0.160 —.003 —.223 0.175
R/E 0.298 —.101 0.085 0.201 0.324 0.524 —.365 —.173 —.436 0.290 —.015 0.150 0.120
wHE —.141 0.455 0.002 —.054 —-.506 0.167 —.015 0.076 —.058 0.391 —.505 0.035 0.262
fAREK 0.057 0.439 —.240 —.080 0.240 —.186 0.151 0.335 —.597 —.346 —.018 0.180 0.073
W ASEEE 0.288 —.142 0.345 —.132 0.213 —.452 0.323 0.195 —.055 0.570 —.083 0.183 —.015
Ry R 0.197 0.276 0.357 —.394 0.225 —.020 —.294 —.208 0.326 —.323 —.313 0.332 —.059
7 & 0.528 0.138 —.096 0.131 —.298 0.075 0.157 —.123 —.091 —.036 —.131 —.095 —.712
SIS 0.505 —.013 —.129 —.062 —.399 0.017 0.137 —.112 0.116 —.102 0.411 0.357 0.463
WEHsEfs  0.160 0.018 0.233 0.614 0.175 0.169 0.38¢ 0.175 0.249 —.280 —.317 —.060 0.251
BUFEHRFR 0142 0.285 0.566 0.127 —.18 —.183 —.336 0.161 —.133 —.068 0.340 —.460 0.083
HAEAE  0.000 0.315 0.085 —.404 0.246 0.494 0.468 —.026 0.126 0.128 0.289 —.301 —.003
HAEE —.388 0.313 0.246 0.357 —.042 0.053 0.102 —.101 0.038 0.120 0.367 0.556 —.284
WIEE 2.618 2.219 1.556 1.454 1.155 1.025 0.722 0.683 0.587 0.484¢ 0.294 0.121 0.083
HEFTERE 0.201 0.171 0.120 0.112 0.089 0.079 0.056 0.053 0.045 0.037 0.023 0.009 0.006
REFETRME 0.200 0.372 0.492 0.603 0.692 0.771 0.827 0.879 0.925 0.962 0.984 0.994 1.000
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Table 4 Comparison of two methods for evaluation on drought resistance
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Table 5 Synthetical drought resistance indices of clones
BT 8~13 M ERARH SR
Pncd IS IF
I8 I9 o ni nz2 ns
6 —0. 436 —0.39%4 —0.417 —0. 390 —0. 381 —0. 382 —0.219 —0. 484
7 0. 969 0.914 0. 839 0. 824 0.817 0.815 0.920 1. 655
8 —0.736 —0.701 —0.649 —0. 658 —0. 649 —0. 645 —0.052 0.161
14 0. 436 0. 434 0. 355 0. 338 0. 333 0. 330 0. 007 0. 795
19 0.276 0.417 0.398 0. 388 0. 385 0. 384 0. 840 —0.279
23 —0.291 —0. 291 —0.323 —0.339 —0. 340 —0.338 —0.573 0. 393
25 1. 202 1.143 1.142 1.116 1.100 1.094 0. 326 1.723
30 0. 764 0. 752 0.776 0. 756 0.749 0. 742 0. 149 1.071
33 —0. 888 —0.828 —0.758 —0.733 —0.728 —0.724 —0.062 —1.064
34 —0.133 —0.176 —0.154 —0.128 —0.123 —0.122 —0.129 —0.198
37 —0.001 —0. 065 —0. 058 —0.048 —0.046 —0.047 0.341 —0.176
43 —1.025 —0. 965 —0.925 —0.912 —0.904 -0.896 0. 225 —1.144
51 —0.033 —0. 066 —0.079 —0. 086 —0. 087 —0.085 0. 385 —0. 894
54 —0. 030 —0.025 —0.013 —0.031 —0.026 —0.025 —0.798 —0.372
58 —0.162 —0,137 —0.130 —0.138 —0.137 —0.136 0. 001 —0. 650
63 —0.417 —0. 408 —0. 389 —0.362 —0. 366 —0. 362 0. 303 —0.755
70 0. 041 0. 050 0. 061 0.074 0.074 0.076 —0. 685 0. 661
71 —0.498 —0. 459 —0. 451 —0. 441 —0.435 —0.432 —0.634 —0.397
72 0. 628 0.593 0. 540 0.539 0.535 0.530 0. 239 0. 059
84 0. 020 0. 020 0.018 0.016 0.019 0.019 —0.167 0. 014
85 0. 611 0.535 0.541 0.525 0.520 0.521 —0.012 0. 424
92 —0. 008 0. 009 —0.022 —0. 006 —0.008 —0. 008 —0. 396 —0.142
93 0.180 0.156 0.145 0.131 0.127 0.124 0. 320 0.122
95 0. 058 0.073 0.105 0. 107 0.104 0. 100 0. 431 —0.325
96 —0.519 —0. 504 —0. 481 —0.470 —0. 461 —0. 456 —0. 464 —0.707
97 —0.390 —0.411 —0.402 —0. 404 —0. 405 —0. 405 —0. 646 —0.386
98 0. 846 0.785 0.763 0.735 0.732 0. 726 0.772 0.748
99 —0.530 —0.506 —0.479 —0.451 —0. 450 —0. 445 —0. 806 —0.339
100 —0. 164 —0.136 —0.117 —0.116 —0.114 —0.115 —0.279 —0.363
584 0. 231 0.191 0.163 0.162 0. 166 0.164 0. 665 0. 848
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