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Determination and Comprehensive Evaluation on Cold-tolerance of Four New Populus Clones

CAO Jia-le,YAN Na,FAN Jun-feng” ,ZHOU Yong-xue.GAO Jian-she
(College of Forestry , Northwest A& F University ,Yangling , Shaanzxi 712100, China)

Abstract; Taking four hybrid clones of 1-101 X Populus tomentosa bred by Northwest A&F University and
four control clones (84k,I-101, P. alba, P. tomentosa No. 30) as experimental materials, we studied the
changes of dehydration rate, LT50, MDA ,soluble protein contents,SOD and POD activities after the plants
were treated under a series of low temperatures (10,15,20,25,30°C ,ambient temperature as control) for
24 h,aimed to analyze the differences of eight kinds of Populus species in cold resistance by using member-
ship function method. There were obvious differences among the clones in the ability of cold resistance. The
order was ‘03-4-22">84k>1-101> Populus alba > ‘03-5-17" > Po pulus tomentosa No. 30> “03-6-11" >
€03-4-97. Clone ‘03-4-22’ showed the best resistance to cold stress among the five evaluated indicators.,
which could provide a theoretical basis for the new breeding of Populus.
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Table 1 Logistic equation of eight poplar clones under different low temperatures and estimation of LT3,

P 05 5 12 HHIEIR L/ C LT A R? HER
84k y=101.502 9/(1+6.597 6e 0059 1x) —31.76 1 0.994" 2
1-101 vy=99.411 7/(146. 282 8¢ 0064 3x) —28.59 e 0.988* * 3
EH® 305 y=97.153 7/(145.566 9e 0069 5x) —24.69 ¢ 0.996* * 5
B y=102.671 6/(1+8.316 4e 0079 2) —26.75d 0.978* * 1
‘03-4-97 y=90.659 8/(1+6.754 le 0-1053x) —18.13 a 0.996" " 8
‘03-4-227 y=100.579 1/(1+7.090 8¢ *- 057 7x) —33.95¢g 0.992" " 1
‘03-5-17" y=100.689 1/(1+6.061 5e~ 068 3r) —26.38d 0.992* * 6
‘03-6-11" ¥y=099.671 9/(1+7.046 8e 089 1x) —21.85 b 0.997** 7

TEex o % x SRR 405 BE K B 3 i 35 7K F 5 TR 9 B R AR AN /NS T RE SRR AE 0. 05 /KF R 25 k3. R 2~F 6 [,

2.2 RIBLETELUEFREN MDA SETW

N R S R IR AR 4 3 s R Y A
BRI ER 2 ML B TR A REAR L8 A TEME R W
MDA & &8 i e Tt w5 T R HE &
25 5 0 3 IR B (I 25 e R B 7E 2. 12~

SERENEASEPEAR 30 S
C03-4-97 ) MDA & & 3 i i 5k & & 5K i
‘03-4-22’ MDA F MK ANZEH ST E&EMN: S
X BEAH b3 IR e K A €03-4-97, TR T 2,57 5. i
INFC03-4-227 L HAME R 1. 43 £%

3.00 mmol » g~



132 VU b2 B 2 41 314

2.3 REBRETELIUHEZNAEKEEETL
SOD.,POD A] A % Bk PR3 55 38 7 23R 09 2E
YA 3 R AR P PR R S DR TR R
PR Y R G AR SR 4 B AR, &3
s s FEARIRAL BT 45 otk R AR T R SOD 1 14 42
e a3 STt Ja BEAR R B AT 3k B0 0 Y IR R AN
[F], o, ©03-4-97SOD & P #E — 20°C B 35 £ e K1
(251.29 U« g 1),°03-4-22" #F — 25°C i SOD [iff 1
PEIR A RAH (325.46 U » g ') EHE A 1L 2 < 03-4-
97SOD { P IIK F HAh Jo Pk & . i ©03-4-227 A1 I

P T HAL TR &R BT 2 Bl G E R b 2
BR.

F A4 BR8N EWILIE R A A T POD i #A8
feka% 5 SOD & H AR fp fa 3 e AR — 5, /£ —20°C
i £03-4-97 K F] POD i P A . 5 1y 8789. 1 U -
g ' emin ' HARICPERTE —25°CaR Bl fH . & &
AFALTER A 8 523~10 546 U« g ' « min ', I i}
POD & & e Ky £ 03-4-227 . 5 % BAH L3 T
92. 106, # Bt e /Ny C03-5-17 7 i i B i T
40.2%.

T2 REBELEXMNZEEHEZE MDA SEMEN

Table 2 Effects of different temperature stresses on MDA content of different poplar clones

(mmol » g 1)

) g/ C
TR CK —10 —20 —25 —30
84k 0.96=+0.01b 1.7740. 06a 1.9840. 06bc 2.20+0.07d 2.57+0.07d 2.237+0.06d
1-101 1.0140. 04a 1.6740.05b 1.9640. 06¢ 2.30+0.07cd 2.63+0.06cd 2.37£0.07c
EHWH 305 0.8740.02d 1.5840. 05¢ 2.014+0.07b 2.66+0.05b 2.88+0.08b 2.12+0. 05e
Hr i 0.70=+0.01f 1.4440.05d 1.8740.06d 2.13+0.07d 2.46+0.07e 2.36+0.06c
‘03-4-97 0.84=+0.01e 1.8040. 06a 2.13+0.07a 2.75+0.06a 3.00+0.05a 2.474+0.07b
‘03-4-227 0.8740.01de 1.3340. 0de 1.7£0. 05f 1.9240. 05e 2.124+0. 06f 1.9340. 06f
‘03-5-177 0.9140.002c 1.7040. 06b 1.9840. 07hc 2.37+0.07c 2.67+0.08c 2.547+0.08a
‘03-6-11" 0.9840.01ab 1.4340.04d 1.7840. 05e 2.23+0.04d 2.63740.07cd 2.347+0.07c
#3 RBLEINELER SOD FHEMZ N
Table 3 Effects of different temperature stresses on SOD activities of different poplar clones (Ueg )
W RE/C
TR CK —10 —20 —25 —30
84k 198+3. 5a 233+4.7b 261+8.3b 299+7.5a 318+9. 4be 271+7. 7be
1-101 172+5.1b 208+7.2d 254 . 9bc 2814 11. 0Obc 306+3.9b 264410. 7hc
EH#H 30 5 160£8. 0be 241+2. 5ab 265 . 1b 275410. 5¢ 281+8.7d 269+9. 6b
i 169£7.0bc 226+5. 0Obe 26617, 7ab 289+5. 2ab 306+3. 1be 263=+7. 9bc
£03-4-9’ 164+2. 5be 18247. 9e 205+5. 2d 250410. 8d 224%6. 51 209+3. 7e
‘03-4-227 21248.4a 254+8. 3a 278+7. 1a 30149. 8a 325+7.0a 296+9. 5a
‘03-5-177 156 £2. 5¢ 217+4. 2cd 249+4, 6¢ 278£10. 4bc 301+£3.7c 256=+4. 9c
‘03-6-11" 159+3. 9be 206+2. 8d 253=£5.7¢ 274=£7.9c¢ 250+9.7e 2124+4.7d
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Table 4 Effects of different temperature stresses on POD activities of different poplar clones (Ueg ! emin!)
L/ C
Tt #
CK —10 —15 —20 —25 —30
84k 5 184+61e 7 720+80b 9 065+67a 9 592+67a 10 0234+108b 9 834497b
I-101 5 024+471 7 953+57a 8 876+93a 9 600+79a 9 856+60b 9 098+77d
EHH 30 % 6 408+102a 7 032+60e 7 9804 73c 8 675+ 65¢ 9 355494c 8 9774+71d
ety 5 968+ 46bc 7 324+59d 8 566+96b 9 1234+73b 9 567499c¢ 9 231475¢
“03-4-9’ 5 872+60c 7 824+86b 7 976+56¢ 8 789+85¢ 8 567+100d 7 832485f
‘03-4-227 5489+71d 7 537+94c 8 4464+97b 9 568489a 10 546+55a 10 321£72a
‘03-5-177 6 080+87h 6 880+ 651 7 480463d 8 288+56d 8 523+62d 8 007+95e
‘03-6-117 6 088+66b 6 8244741 8 032495¢ 9 112469b 9 376498c 9 3544 84c
x5 RELENELTHRTVAGEAIENT
Table 5 Effects of different temperature stresses on soluble protein content of different poplar clones (mge+g!)
WEE/C
Ttk &R
CK —10 —15 —20 —25 —30
84k 12.56+0.41a 13.87+0. 56ab 14.54+0. 67ab 15.00+0. 74ab 15.1240. 81ab 14.23+0. 85b
1-101 12.18+0. 42ab 12.94+0. 26¢ 14.28+0. 69ab 14.66+0. 39ab 14.85+0. 54ab 14.28+0. 65b
EHAH 30 5 12.12+0.28ab  13.060. 40bc 13.554+0. 80bc 14.45+0. 32b 13.85+0. 80¢ 12.9140. 45¢
B8 11.58+0. 55be 12.22+0.71c 13.21+0. 25¢ 14.11+0.50b 14.78+0. 85b 13.67+0. 58bc
€03-4-9’ 7.83+0. 70f 8.06+0. 62f 8.83+0.72f 9.11+£0. 73e 8.43+0.63f 7.10%£0. 40f
‘03-4-227 11.23+0. 48¢c 14.01+£0. 22a 14.58+0. 40a 15.34+0. 80a 15.58+0. 73a 15.304+0. 39a
‘03-5-177 10. 32+0. 24d 11.13+0.71d 12.08+0. 62d 12.73+0. 65¢ 12.89+0. 60d 11.75+0. 48d
$03-6-11" 9.18+0.41e 10.030. 68e 10. 450. 38e 10. 9840. 62d 9.90£0. 40e 9.08+£0.51e
x6 THREZERREERYE
Table 6 Analysis results of membet ship function values of cold resistance among different kinds of Populus
SE PODIEME MOoMEAR xRS AEEEASR  SODEE  NT, Ty HIERRANUE
84k 0.642 1 0.543 7 0.714 8 0.824 5 0.6357 3.360 8 0.672 2 2
1-101 0.6116 0. 560 3 0.674 2 0.778 7 0.541 4 3.166 1 0.633 2 3
EH#H 30 5 0.551 8 0.574 2 0.602 8 0.708 8 0.5355 2.973 2 0.594 6 5
s 0.592 6 0.489 0 0.645 1 0.700 9 0.575 0 3.002 5 0.600 5 4
‘03-4-97 0.504 5 0.636 7 0.479 2 0.053 4 0.294 7 1.968 5 0.3937 8
‘03-4-227 0.667 0 0.410 4 0.756 7 0.840 0 0.720 5 3.394 6 0.678 9 1
‘03-5-17’ 0.456 2 0.577 3 0.620 6 0.514 4 0.513 8 2.682 3 0.536 5 6
‘03-6-11" 0.562 7 0.521 3 0.526 1 0.284 9 0.412 3 2.307 3 0.461 5 7
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