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On the Comprehensive Evaluation of Drought Resistance of 11 Poplar Clones

ZHENG Tao,FAN Jun-feng” ,GAO Jian-she,ZHOU Yong-xue
(College of Forestry , Northwest A&F University ,Yangling 712100, Shaanxi,China)

Abstract: Taking five hybrids of I-101(Populus alba) X 84K (P. alba X P. glandulosa) ,six hybrids of I-101
X P. tomentosa bred by Northwest A&F University and three control clones(84K,1-101, P. tomentosa) as
experimental materials,the growth and physiology of various clones under different water stresses were ob-
served. Correlation analyses between the indices were conducted to screen out suitable indices for the com-
prehensive evaluation of drought resistance of the clones. There were significant differences among the
clones. Indices for the evaluation were the net photosynthetic rate, the single leaf area, seedling height, bio-
mass,osmotic regulation ability and cell membrane permeability. The result of the application of the tech-
nique for order preference by similarity to ideal solution(TOPSIS) indicated that the clones with strong
drought resistance were ‘02-21-137, ‘02-3-327, *03-4-227, 04-14-15", °07-17-18”, Qin Baiyang-1 and Qin
Baiyang-3.
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Table 1 Identification index system of drought resistance

of poplar clones
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Table 2 The comprehensive evaluation of drought resistance in clonal system

Tt &R BIEW T i 375 4 M R WL gy (UR7
ZH® 15 1.000 0 0.874 5 0.436 5 0.230 1 0.635 3 2
ZHW® 25 0. 000 0 1.000 0 0. 000 O 0.789 0 0.447 3 7
ZHAW 35 0.098 0 0.6159 0.319 7 0. 000 0 0.258 4 14
02-21-13 0.140 2 0.621 0 0.522 6 0.403 7 0.4219 8
02-3-32 0.770 6 0.494 1 0.623 8 1.000 0 0.722 1 1
03-4-22 0.290 6 0.2110 0.659 0 0.722 5 0.470 8 6
04-14-15 0.339 8 0.456 1 1.000 0 0.7350 0.6327 3
04-17-12 0.428 2 0.704 2 0.102 4 0.447 7 0.420 6 9
07-17-18 0.755 8 0.470 8 0.785 2 0.507 2 0.629 7 4
07-30-11 0.015 4 0.000 0 0.937 9 0.364 3 0.329 4 13
07-23-23 0.060 8 0.263 0 0.444 8 0.878 5 0.411 8 10
84K 0.250 7 0.8359 0.486 4 0.444 4 0.504 3 5
1-101 0.155 2 0.275 4 0.304 6 0.6511 0.346 6 12
EHY 0.033 5 0.706 2 0.157 6 0.682 7 0.3950 11
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Table 3 The comprehensive evaluation of the drought-resistant productivity in clonal system

T 5 g TR HAEEE R X TE T & e E oAz i Y GEWR IR
rh g ZA 15 1.0000  0.0230 0.6786  0.6349 0.7783 0.7571 0.2481 0.6686  0.598 6 9
ZHg 25 0.0000 0.7831 0.9841 0.9998 0.0328 0.4838 0.3966 1.0000 0.5850 4
ZH 35 0.3005 0.0115 0.8668 0.4131 0.3193 1.0000 0.3926 0.7094  0.5017 7
02-21-13 0.9583 1.0000 0.8482 0.5566 0.9097 0.2805 0.6932 0.7364  0.747 9 3
02-3-32 0.8133 0.0486 0.6601 0.7118 0.6872 0.4971 0.4460 0.6838  0.5685 8
03-4-22 0.6506 0.0995 0.6022 0.5389 0.9290 0.2902 0.0000 0.5796  0.4613 6
04-14-15 0.3477  0.0000  0.0000 0.0000 0.0000 0.3819 0.6299 0.0000 0.169 9 1
04-17-12 0.8533 0.0696 0.7001 0.5325 0.6879 0.6602 0.8170 0.5894 0.6138 11
07-17-18 0.2028 0.9801 1.0000 0.4955 0.1194 0.5964 0.6534 0.7979  0.6057 5
07-30-11 0.1634 0.0040 0.6525 0.5341 0.6723 0.9988 0.8651 0.6108 0.5626 13
07-23-23 0.9451 0.1664 0.3609 0.3823 0.0882 0.8947 0.5865 0.3754  0.474 9 12
84K 0.3931 0.5162 0.8972 0.6613 0.3773 0.5470 0.1480 0.7874  0.5409 2
I-101 0.3600 0.4289  0.6069  0.5065 0.3782 0.9616 1.0000 0.5507  0.5991 14
E=L 7] 0.266 0 0.4066 0.7483 0.6803 1.0000  0.0000 0.7495 0.9327  0.597 9 10
iy ZHB 15 1.0000  0.6739  0.5775 0.9419  0.5453 0.6419 0.6837 0.5419  0.7008 3
ZA 25 0.416 7 0.6711 0.5007 0.6944 0.1871 0.4909 0.8205 0.5408  0.5403 8
AW 35 0.564 0 0.530 4 0.605 6 0.357 6 0.548 7 0.948 5 0.758 1 0.536 7 0.606 2 6
02-21-13 0.8097 1.0000 0.7384 0.7545 1.0000 0.5283 0.6859 0.7201  0.7796 2
02-3-32 0.5759 0.3300 0.1183 0.2519 0.1074 0.8967 0.7313 0.1495 0.3951 12
03-4-22 0.616 5 0.0977 0.0000 0.0000 0.3117 0.0000 0.0000 0.0000 0.128 2 14
04-14-15 0.3491  0.0570 0.0825 0.1123 0.0000 0.2193 0.2964 0.0898 0.1508 13
04-17-12 0.8790 0.0000 0.5499  0.5640 0.6734 0.5108 0.1229 0.5010 0.4751 9
07-17-18 0.4604 0.7559 1.0000 1.1385 0.3803 0.7603 0.8318 1.0000  0.7909 1
07-30-11 0.4793  0.3871 0.6455 0.6233 0.9120 0.9217 1.0000 0.6253  0.699 3 4
07-23-23 0.9128 0.5432 0.3388 0.5177 0.5038 0.5872 0.5849 0.3789  0.5459 7
84K 0.3308 0.2424 0.3106 0.2828 0.6888 0.5849 0.5635 0.2826 0.4108 11
I-101 0.7074 0.1621 0.5747 0.7130 0.706 2 1.0000 0.9961 0.5808  0.6800 5
ESL 7] 0.0000 0.6011 0.3957 0.7387  0.4927  0.4431 0.4953  0.5928  0.469 9 10
R4 MEBERNERBEXSN
Table 4 Correlation analysis of drought resilience index
EEL D BB JIEE 375 P 75 1 R W2 LA VN
BB 1 0.200 5 0.245 6 —0.043 3 0.808 9
3 —0.378 3 1 —0.617 6 —0.185 8 0. 406 7
ZE s T R 0.158 5 —0.316 1 1 0.038 2 0.394 2
EEL —0.2314 —0.038 4 —0.366 3 1 0.396 0
LRGN 0.461 1 0.411 4 0.392 4 0.3155 1
A bR D FEE K Gy 3 T 0 5 I N M B IR AR DG 43 AT s 22T A R EE K 43 B . ro.0s =0.324 6,19.01=0.418 2. % 5 .
R5 MEBEFNEREBEXSH
Table 5 Correlation analysis of drought resistance productivity index
LD Dl £ BT FR E iy A i Az = )ik LA
A % 1 0.003 9 0.012 0 0.011 9 0.0217 0.010 1 0.002 2 0.002 6 0.216 0
P T AR 0.233 9 1 0.045 8 0.058 7 0.020 8 0.016 7 0.041 6 0.048 8 0.239 8
ETH 0.295 9 0.563 3 1 0.070 3 0.040 8 0.039 1 0.544 8 0.665 8 0.548 5
T EH 0.035 5 0.347 9 0.581 4 1 0.032 1 0.334 6 0.049 3 0.472°5 0.3530
- E 0.529 5 0.173 6 0.191 4 0.014 8 1 0.027 3 0.023 4 0.436 2 0.3350
biLX 0.014 6 0.334 8 0.222 0 0.003 0 0.020 5 1 0.066 1 0.435 3 0.438 0
W 0.155 3 0.1257 0.066 4 0.018 0 0.012 7 0.017 3 1 0.444 2 0.443 8
S 7/h 0.295 9 0.563 3 1.000 0 0.030 1 0.015 7 0.015 9 0.004 5 1 0.646 4
LEATT R 0.328 0 0.517 9 0.712 8 0.6217 0.497 9 0.460 9 0.493 0 0.712 8 1
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Table 6 Comprehensive evaluation of drought resistance of Leuce clones
T Fa Totk F BB I 375 11k JeE AR A E R B A i Ci (DR7
g ZHAM 15 0.403 2 0.411 1 1.000 0 0.023 0 0.248 1 0. 600 7 0.529 4 7
ZHW 25 0.3057 0.595 8 0.000 0 0.783 1 0.396 6 0.871 0 0.529 5 5
ZHW 35 0.419 3 0.423 3 0. 300 5 0.0115 0.392 6 0.767 2 0.545 4 1
02-21-13 0.143 9 0.333 3 0.958 3 1. 000 0 0.693 2 0.750 8 0.541 7 2
02-3-32 0.336 3 0.174 3 0.813 3 0.048 6 0.446 0 0.584 3 0.528 2 8
03-4-22 0.9215 0.1150 0.650 6 0.099 5 0.000 0 0.5331 0.531 2 4
04-14-15 0.524 8 0.136 2 0.347 7 0.000 0 0.629 9 0. 000 0 0.541 7 3
04-17-12 1.000 0 0.298 7 0.853 3 0.069 6 0.817 0 0.619 7 0.526 9 11
07-17-18 0.719 8 0.287 1 0.202 8 0.980 1 0.653 4 0.884 9 0.527 7 9
07-30-11 0.487 1 0.000 0 0.163 4 0.004 0 0.865 1 0.577 5 0.524 0 14
07-23-23 0.133 8 0.152 0 0.945 1 0.166 4 0.586 5 0.319 5 0.524 2 12
84K 0.485 8 0.499 1 0.3931 0.516 2 0.148 0 0.794 1 0.529 5 6
1-101 0.165 4 0.1319 0.360 0 0.428 9 1.000 0 0.537 2 0.524 1 13
EHW 0. 000 0 1.000 0 0.266 0 0.406 6 0.749 5 1. 000 0 0.527 6 10
Eis ZHH 15 1.000 0 0.874 5 1.000 0O 0.673 9 0.683 7 0.577 5 0.527 2 9
g 25 0.000 0 1.000 0 0.416 7 0.671 1 0.820 5 0.500 6 0.522 5 12
W 35 0.098 0 0.6159 0.564 0 0.530 4 0.758 1 0.605 5 0.529 3 7
02-21-13 0.140 2 0.6210 0.809 7 1. 000 0 0.6859 0.738 3 0.522 5 3
02-3-32 0.770 6 0.494 1 0.575 9 0.330 0 0.7313 0.118 3 0.538 8 4
03-4-22 0.290 6 0.2110 0.616 5 0.097 7 0.000 0 0. 000 0 0.547 5 2
04-14-15 0.339 8 0.456 1 0.349 1 0.057 0 0.296 4 0.082 4 0.572 4 1
04-17-12 0.428 2 0.704 2 0.879 0 0.000 0 0.122 9 0.549 9 0.533 6 5
07-17-18 0.755 8 0.470 8 0.460 4 0.7559 0.831 8 1.000 0O 0.527 2 8
07-30-11 0.015 4 0. 000 0 0.479 3 0.387 1 1. 000 0 0.645 4 0.517 6 14
07-23-23 0.060 8 0.263 0 0.912 8 0.543 2 0.584 9 0.338 8 0.524 4 11
84K 0.250 7 0.8359 0.330 8 0.242 4 0.563 5 0.310 5 0.530 8 6
1-101 0.155 2 0.275 4 0.707 4 0.162 1 0.996 1 0.574 7 0.522 8 12
EHW 0.033 5 0.706 2 0.000 0 0.601 1 0.495 3 0.580 1 0.524 4 10

IR 6 PR AR AR b ol S R B L

HEFTHE

iz F§ MATLAB % 4k F§ TOPSIS

1AL AR AR T PR T 58 B RS
RETHRGE R F) . 45 TG b 8] 19 AL A A L R H
TOPSIS 3 5 G % Ul ith 5 et (145 IRt R 44 JC o
FRIBTFRE 1 5 R MOl AR 7= 1 B AR 1 B
538 Ny SR AR 7 g el T DA 2o AR AN EE R

HEATHER AR R W EE K AT 14 S
HERPURRE S R B 55 T R % 4 3 5. 02-
21-137°04-14-15" *03-4-22" Z 145 2 2. 84K . ZE [
15, 02-3-327°07-17-18" . E (445, 04-17-12"
€07-23-237,1-101,°07-30-11" ; 8 BE /K 23 h 38 F (i 5



106 P b b2 B 2 41 35

S5 (9 55 Ky ©04-14-157 €03-4-227 <02-21-137 “02-
3-327°04-17-127 (84K . Ftg 3 5. °07-17-18" . &
A1 5. BEAK. 07-23-237  1-101 . £ [ 2 5.
“07-30-117,

3 4ttt

RS D AN E S AUNCE/ k¢ i
AR AR B A IR R 2% T G4 2R B0 i 5 A0 5P i
TS — B AL AT A [8] TC A 28 %) [7] — 40 5+ 48 AR B9 BT
S MATAEZE S SN AR R R AL ANT
AR KA T BE 58 4 S W iy AR 26 1R B A O
J AAS 1056 A8 N T 45 K A 400 52 T8 T 0 A9 &5
ROATRES AT R W H LR A 20 AR
WA R R 3 A A [ A Ak B A TR — A5 0 R

SE S DN 1) 45 SR 2 T O L T LR B A5 Tt R
Z ] BT T R 5

5 HP R RVER B K o3 k38 T A IR R 2% G
PR B F AR 2 A7 A8 25 22 5 . R BOH A il A TR
R AR S R ol A R B AR
LR R SRS U RE D PR 1R B L BB B
W IR B A% Bl JC A 2 B B0 5 RE ) BT 23 200 T
Xt IR AR L X R BT A7 TR B DG R 2R PG AR RE S 1
JO7 PG AL 3 XA 5 BRS04 s ) A A O A 4y
Br o i TOPSIS &%t 11 A AR JCE R AT Ht 5+
RENRZE B IFM. a Pt R BRI T RN
‘02-21-137 ©02-3-327 03-4-227 04-14-15" © 07-17-
187 ZF\M 1 5. %1AHm 3 5.

SE K

MU 75 GoE VS S 3 R R e 0 v I AR I [ =
5%,1997(1) :90-96.

YANG M S, PEI B H, ZHANG S C. Research progress on
drought resistance of trees[ ]J]. Hebei Fruit Research,1997(1)
90-96. (in Chinese)

[2] LEVITT J. Responses of Plant to Environmental Stress[ M ].
New York:NewYork Academic Press,1980.

[3] TURNER N C. Adaptation to water deficits a changing per-
spective[ J]. Aust. J. Plant Physiol,1983,13:175-190.

(4] R R A 2L M2 S R [ ML P8 2 i FUIRT 5 2
2006.

(5] ®oitde. % . MATLAB F1 TOPSIS 83k 7€ 4 i 4 3 4 b
PEAG R R AR LT, BB R 2012, 31(23) :277-278,296.
GAO H B,.MA S P. Application of MATLAB and TOPSIS al-
gorithm in enterprise logistics bidding evaluation []]. Logistics
Technology,2012,31(23) :277-278,296. (in Chinese)

[6] wgth, £, K%, 5.5 MW e Ryt s v
e AR B R 2 23R - A AR RHE R, 2005(2) : 112-116.

GAO J S,WANG J,ZHOU Y X,et al. Study on drought resistance
of 5 poplar clones [J]. Journal of Northwest A&.F University: Nat.
Sci. Edi. ,2005(2) :112-116. (in Chinese)

L7] ®fUE sk g 25 B2 8. /K 0 W 3E X 1 4% 2 b JE 1k 3R A BN A
KAy s L) 1. U AR AT 5T . 1998(2) :99-102.

YANG M S,HUANG X R,LI Y H. Physiology and growth of
hybrid clones of poplar in response to water stress[ J]. Hebei
Forest Fruit Research,1998(2):99-102. (in Chinese)

[8] ZEE, AMWZE i, 5. i & fy o st L) 1. W
dudgeolh K 22417 , 2003, 26 (B4 ) 1) :109-111.

L1Y H,ZHOU H J,YANG M S ,et al. Research progress in
hybrid breeding of poplar [J]. Journal of Hebei Agricultural U-
niversity,2003,26(Supp. 1):109-111. (in Chinese)

(9] ZEEil &SR M. & T RWhaa Xt B4 3E 5% 4 ik g
AR R S ma [T ], PaAUAR 2 Be 442, 2018,33(2) : 56-61.
LIRJ,.YUECL ,LIHP ,etal. Effects of drought stress on
the physiological and biochemical characteristics of Viburnum
japonicum seedlings [ J]. Journal of Northwestern Forestry
College 2018,33(2) :56-61. (in Chinese)

[10] XBFEFEEH KSR 8 MEEA WP R &1 0o

BriT ], VbR F P24k . 2018,33(2) :62-69.

GUAN CJ,JTAO M Y,ZHANG Y N. Comprehensive evalua-
tion and analysis of drought resistance of 8 Petunia cultivars
[J]. Journal of Northwestern Forestry College,2018,33(2):
62-69. (in Chinese)

L11] Ak gk, EE 5 55, K Ar a8 T B b B 4 Fh TE M &R
B AR AR SR LT LAl R 4] 2002, 25(4) £ 16, 24,
YANG M S,LIANG H Y,WANG ] M, et al. Study on seed-
ling growth of poplar double-cross hybrid clones under water
stress [ J]. Journal of Hebei Agricultural University,2002,25
(4):1-6,24. (in Chinese)

[12] Wt e s . 2235 30, 55, M IR TC M & A 0% T S 9
Az A B B B Bt B 25 A TP LT DL b st ARl R R IR,
2016,38(5):58-66.

YANG C B,YAO J X,LI S W,et al. Growth and physiologi-
cal response to drought stress and comprehensive evaluation
of drought resistance in Leuce clones at nursery stage [J].

Journal of Beijing Forestry University,2016,38(5) :58-66. (in

Chinese)
[13] 4E4hIR. LA I 24 28 To M R P M 58 5P M [ D], 4.
W AR Al K24, 2007,

[14] E@mA U ATE D, F A TR SRR
BWFFELT] PR #2441, 2002, 25(2) 1 176-179.
WANG M B.LI H J,REN ] Z, et al. Comparative study on
drought resistance of Poplar hybrid clones [J]. Journal of
Shanxi University,2002,25(2) :176-179. (in Chinese)

(15 JB45 02 B, JRmefe. R A% J0 1 2 P02 1 5 15 4 5
FELT]. PHAEARF BEsr 4l 2005,20(1) :57-64.
ZHENG S X,FAN J F,SU X H. Study on comprehensive of
drought-resistance of Populus nigra []]. Journal of North-
western Forestry College 2005,20(1) :57-64. (in Chinese)



