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The Study on Relationship between Water Parameters in Autumn and
Cold Resistances in Winter of White Poplar Hybrid Clones

WANG Jin-mao,LIANG Hai-yong, YANG Min-sheng
(Agricultural University of Hebei, Baoding 071000)

Abstract ; Seven one-year-old white poplar hybrid clones were selected as the experimental materials and the
cold resistance characters had been comprehensively assessed according to the analysis of the water parameters
(¥, ¥'® RWC’,ROWC’ and £™ )by P-V technology before leaf abscission in autumn and the dynamic changes
of relative conductivity , potassium leakage rate, SOD and POD activities in winter. The results showed that there was
a certain changing pattern existed in the physiological indexes of the clones. Relative conductivity and potassium
leakage rate had decreased to the minimum in December, then gradually increased and the largest variation in clones
was in February. The activities of SOD and POD had significant difference in different periods among clones. There-
fore ,the cold resistances gradually increased from the beginning of defoliation and achieved its maximum in Decem-
ber and January of the next year and then decreased rapidly in February. The difference of cold resistances among
the clones was the maximum in February. The data revealed that the most of water parameters and the cold resist-
ances index had different correlation degree in different periods of winter. The correlation was most evident in
spring, in which the ¥’ was a most significantlyed index while ¥'* was not .
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Table 1 Water parameters of poplar hybrid clones in au-
fumn

P33 e v RWC®  ROWC® g™
Clone ( -MPa) ( -MPa) (%) (%) (MPa)
B432 1.578 2. 686 66. 24 57.88 24.21
B430 1. 566 2.521 69. 83 62.13 20.32
BH 1. 681 2. 487 75.67 67.58 20. 66
B431 1. 696 2.479 75. 65 68. 44 20.29
B433 1. 609 2.216 77.54 72.57 19.79
B429 1.391 2.073 74. 54 65.72 15.38
B414 1.482 2. 096 76. 89 68. 45 14,58
EZHB 1. 536 2.087 78.05 71.18 18. 14

T B KB EE (V) MBER 0 BB
BH(V)) BRRBAEHAKSRILM 2 A~ EEHE
VO RATHYRBRAE NGRS, W, WK
RTHYRFERBREEARBEES, AR

k2 E1MEHHEKLFHSENK IBRTHL

B ETHER V™ BIE -1.696 ~ - 1.391MPa;
W L7 - 2. 686 ~ -2.073MPa Z (8], B HAH
20 3900 5 I B 4 B bt B AR X K B (RWC') A X
BESKE(ROWC) RHNHEYERBEANEE
5. HXIERE RWC' M ROWC X F R K
£8, I TE 66.24% ~ 78.05% F 57.88% ~
72.57% 2 [a ,RWC® 1 ROWC® Z ML ER N
0.973, ;X BEMK, MYHAKREZ—FHKS
BOREALAABENS W TR ECHRERR
(&), — MR AABMBMIEBR (™) K F R4 MR
MBS, EXHRAZE HFERRER, X
518 K 14. 58 ~24. 21 MPa,
2.2 RHURAREHERNESETEL
XEZEAMETELHRE -30CAEAET
BABSENAE TR, DT HEYHREE
FREERN R, ER R E2 FE3,

Table 2 Variation pattern of relative electrolyte and K * leakage of winter among the clones

HI%T L 5 % (% ) Relative leakage of electrolytes

# B F 518 % (% ) Relative leakage of K *

KR
Clone 104 11 A8 12 8 1A 2A 108 1A 12 A 18 2A
OcL Nov. Dec. Jan. Feb. Oct. Nov. Dec. Jan. Feb.
Ezt 3 77.3 33.5 27.7 33.2 30.1 70.2 23.2 15.1 20.1 21.4
B431 86. 1 40.1 25.2 29.9 30.2 80.5 25.6 15.8 23.3 18.8
B432 74.2 35.4 22.4 26.9 25.9 71.1 25.1 12.0 19.0 16.1
B429 80.9 47.8 28.8 40. 1 43,1 75.0 32.3 27.9 33.1 30.2
B430 80.2 31.7 21.2 28.0 32,2 75.9 26.8 14.2 20.9 25.7
EA=F] 80.0 4.4 29.3 35.8 61.8 74.2 34.0 14.5 25.2 40.0
B433 72.7 47.1 26.8 32.5 38.8 80.8 43.3 18.1 25.8 26.3
B414 81.1 37.7 29.1 32.7 56.1 80. 1 31.5 18.7 22.1 30.9
T 79.1 39.7 26.3 32.4 39.8 76.0 30.2 17.0 23.7 26.2

HR2AR, EXUHRABFRLETABA
EAHMR,MM 10 AE 12 AR REHRERK,
UEXEHRE. £ -30CAREEHET,RAH#
RERSET 0% WEHILBE. 10 AZE
PR B R 79. 1% , B & T H R
RIS RS, X TTRER M F 10 AREW AR
O ERM RIS AR, 40 MR A BL
RE,FKEREFERK. FESETRE, B
FMRUZHRE, M B FRETRE, B4R
B R EHERER, #A12 ABELHERA
HENYEBIRE, AN RREEE, HE
30% AT, IEHMB FRXZLHRT,2 AH
BEXBRZEERFREEBRRER AT d TR
BALTFE30% ~60% Z 6], Ktk R H B HAFERK

KER R AGEXHZRSEERREEN
11.83% ,2 AR ZERER BEREHXED
32.88% , XFHETHBELEHELXSHEER
TEA B ARERMEEFEME, WE 10
A  EXUZRABFHEREELHETT6% k£
GHANI0AZ 12 AHEFHEERRBREMRKE
15% ~30% 20, ZEBA LA, 5ERFEMY,
B0t 4 R FE AR K,
HELXFRELMT,S0D 8% ¥ 4E W
IR, RIGREY, BLHR SOD BiEHAER
EA - EMERX, ZHE 1 ABEHRDRR
B3 B iR, B430 SOD Btk BRI BIAE 1 A, L
EXZERERERFRAL BEEERMEHER
&, LI SOD BiE TR BEHER, &
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Table 3 Varation pattern of SOD and POD activity of winter among the clones

SOD B %k (U/mgFW « min)SOD activity

EHR

POD N§ 1% ¢ (U/gFW - min) POD activity

Clone 104 1A 12 1A 2 104 1A 128 1A 2f
Oct. Nov. Deec. Jan, Feb. Oct. Nov. Dec. Jan. Feb.
B432 0. 88 1.25 0.8 1.1 1.17 210.2 259.5 349.5 379.5 250.3
B429 0.5 0.75 0.7 0.72 0. 68 46.2 50.7 90.3 84.7 81.4
B430 0.45 0. 65 0.72 1 0.74 129.5 239.5 269.7 . 234.8 259.5
E3:3 0.32 1. 11 1.42 1 0.77 35.1 49.2 68.2 66. 4 65.8
B431 0.43 0.82 0.92 1.22 0.58 62.5 68. 1 80.9 100. 2 81.2
EA=E ] 0.57 0.83 0.6 0.79 0.58 55.8 50.2 70.2 61.4 52.1
B433 0. 56 0.72 0.6 0.65 0.62 15 18 22 30. 1 27.2
B414 0.4 0.53 0.61 0.48 0.5 52.5 91.7 104.5 127.7 70.1
Ty 0.51 0.83 0. 80 0.87 0.71 75.9 103.4 131.9 135.6 111.0

2.3 TUHRARENOEEEHM
HYZREEE NG, BT RBEERN,
HZEMHEAREW ML pAE BRI —K
REEBASRE, RERLLHRBHEY N TEES R,
AEEFN TR UEE S, & TR EER
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EHBRERBREAXATERK SR AR —XHR
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Table 4 Average values of jurisdiction and the results of comprehensive comparison on cold resistance

Xt £ A GE ARTHER SOD R 15 ¢k POD MiE ¥iufE K
Clone Relative leakage Relative leakage SOD activity POD activity Arerage value Precedence
of electrolytes of K*

B432 0. 888 0.934 0.878 0.991 0.923 1
B430 0.776 0.728 0.417 0.792 0.678 2
EH 0.737 0. 896 0. 559 0.130 0. 581 3
B431 0.634 0. 659 0. 541 0. 245 0. 520 4
B433 0.529 0.335 0.284 0. 000 0.287 5
B429 0.238 0.316 0.338 0.184 0. 269 6
B414 0.350 0. 449 0.029 0.238 0.267 7
ETat] 0.258 0.297 0.292 0. 139 0.247 8

g13% 4 AT LLE U4, B432 #1 B430 iR B P HME
BABEOLOULE AHNIMNBEALN
273.68% 1 174.49% , 3k 2 B431 MEH , JEE
0.5 Ao Ao 3ANEHREHERD, HEEER,
W03 UT , HEATIANR 3 A XHRE N —2K,
MERNSEAMBREER B
2.4 EMASSYSHEHBXIH

HETKHSHERF A GHEHERETHX
AL ERIITERS, BERSTUEH, EHAKLS
RS M EREREE—MXE, BoBKN KB
BHE(V) 5HM B FR HETIB R SOD B

&Y POD BiE B FE—EMMX B, HEK
BB BEMKKF, TRENYOBEBEER(T)
xS R BT 5B % 50D RIS A KK
KR BRI 10 A EMERRRS, A 11 AR T
XU, E2 AREBRE, FTERYE
B EAMRBEEKY, KPP E5RFROMIERN
RBE, V) SHEENHRERIIEER 0 B K
PELOERKERNBR, RVLERBER
TRAEGXFNERAX . BIESH 2 EEHEEN
FREN B B H R 40 M0 45 R BE S R A Y
&K & (RWC) filA 548 % & K & (ROWC®)
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Table 5 Correlation coefficient between water parameters and index of cold resistance for the clones

#I3E A ¥ Correlation coefficient

K4 S% HREH R
Water parameter Index of cold resistance 10 A 1A 128 18 28
L el A RR -0.063 -0.438 -0.340 -0. 608 -0.561
WHFIBE -0.039 -0.323 -0.679 -0.635 -0.584
SOD M % ¢ ~0.138 0. 421 0. 608 0.654 0.126
POD EiEHE 0. 507 0. 509 0.567 0. 575 0.573
v, Hxtd % -0.198 -0.744° -0.833" ~0.835"* -0.875°°
BEFIIBE -0.411 ~0. 691 -0.656 -0.725" -0.854**
SOD &% 0. 304 0.653 0.522 0.841°° 0.739°
POD R4 i%#E 0. 170 0.074 0.145 0.172 0. 154
RWC° Hx e 0. 267 0. 561 0.841°* 0. 621 0. 637
EEFHBER 0. 464 0.543 0.342 0.418 0. 589
SOD F§ % ¥ -0.607 -0. 488 -0.068 -0.530 -0.874"*
POD Mi5H: 0.251 0.337 0.311 0.293 0.283
ROWC® WX R 0. 147 0. 587 0.732° 0.502 0.570
BEFIHBE 0.527 0.648 0.236 0.377 0. 541
SOD F§ %t -0.513 -0.469 -0.128 ~0.486 -0.833"*
POD B§i% 1 0. 290 0. 430 0.384 0.343 0. 396
P At G R -0. 446 -0.489 -0.736" -0.757" -0.751"°
HEFHBE -0.430 -0.403 -0.740* -0.624 -0.712"
SOD 1% 4 0.527 0.762°* 0.385 0.774* 0.766°
POD it 0.259 0.273 0. 302 0.298 0.334

A B%AR0.05.0.01 KFRBEMKE, TH
* and** indicate p<0. 05 and p<0. 0. The same as below

RHilt—# T REK R KPRIEGELBHE
EHRMHELXR BETKSFSHE L4 FIEHE
BWEHERBITHEIN, EREB(R6),V,.
RWC’ .ROWC’ ™ 5 MM SR BETHEH,
SOD EEiE#:#1 POD MEH MG AR B B REI#E

£6 THRKISBBERRUGSFELERAXIN

ERESHRBEMX, MASRAUEGEFELER
WHEERBEMR, RAREBSHTE—ERE L
RMEHREER . V" 5ETEHRAXE
B,

Table 6 Correlation coefficient between water parameters and result of comprehensive comparison to cold resistance for

the clones
ARy BETHER AR
k5 8% TR E , SOD B 1 POD W% 1 FOWEE
Relative leakage Relative ieakage . . Comprehensive
Water parameter SOD activity POD activity i
of electrolytes of K* comparison
yie 0. 663 0.576 0.468 -0.006 0. 435
v 0.974** 0.934** 0.860** 0.713* 0.963**
RWC’ -0.713* -0.888°" ~0.728" -0.962*° -0.888°*
ROWC, ~-0.622 -0.842"" ~0.675 -0.935°° -0.842*°
™™ 0.879°* 0.750* 0.885°* 0. 580 0.850""
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