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Abstract: Taking 7 hybrids of P. deltoides X Section tacamahaca and two control clones (Zhongsui 12,
Shaanxi No. 4) as experimental materials, 6 indicators of the one-year-old seedlings were measured, inclu-
ding dehydration rate, LT50, MDA and soluble protein contents, SOD, and POD activities. The cold tol-
erance of the clones was comprehensively compared according to those indicators. The results showed that
there were obvious cold tolerance differences among the clones at 0. 01 statistical level, and the order was
07-69 X P. cathayana 1, 06-57 X P. szechuanica 1, 06-69 X P. purdomii 1, Zhongsuil2, 07-Westda-zhai X
P. purdomii 1, Shaanxi No. 4, 08-69 X P. cathayana 2, 08-69 X P. cathayana 4, E24-01. Among all the
hybrid materials, 07-69 X P. cathayana 1 showed the best cold tolerence for its six evaluated indicators,
which belonged to the cold tolerance clone. The results would provide a theoretical support for the breed-
ing and production of poplar.
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Table 1 Effects of different processing periods on dehydration rate of nine poplar clones %
]/ d
FREES
1 2 3 4 5 6 7 8
0769 X % 1 9.42 g 15.91 g 19.93 g 23.33 g 26.17 g 28.84 g 31.10 g 32.91 g
06-57 X J1] 1 10.17 18.64 d 20.84 f 26.67 d 27.52 1 31.70 e 33.62 ¢ 36.94 d
08-69 X 4 13.90 a 22.10 a 28.75 a 31.96 b 36.96 a 37.63 ¢ 41.01 b 42.33 b
E24-01 13.66 b 22.43 a 28.42 a 33.56 a 37.05 a 39.81 a 42.73 a 44.49 a
06-69 X p 1 11.21 e 16.33 f 21.77 e 24.71 1 29.16 e 30.23 f 33.21f 34.48
07-PER%EX M 1 12.30 ¢ 19.90 ¢ 25.31 ¢ 29.99 ¢ 33.33d 36.17 d 38.81 ¢ 40. 88 ¢
[ bR 4 14.10 a 21.77 b 27.76 b 32.19b 34.98 ¢ 38.04 b 40.85 b 42.61 b
08-69 X % 2 12.51 ¢ 22.13 a 27.68 b 33.33 a 35.31b 39.55 a 42.63 a 44.71 a
Higg 12 11.87 d 17.91 e 23.21d 25.91 e 28.95 e 31.88 e 34.06 d 35.82 e
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JI 1558 2 NPT FEM R, LT £ —30°C LT . 3
FETHEFR 06-69X b 1.07-PGRFEX N 1 M &z 12;
553 KR FEVE BRI L LT,/ —26°C £ 4 45T
PEZRBEAK 4 5 F0 08-69 X7 2545 4 & N Hr FEMEH5 5

9, LT50 fE —20°C e 47 LG TEPE &R 08-69 X 75 4 FlI
E24-01,

& ToPE R LTso AR 2 /&5 9 07 4R vk k- 07-
69X 1 = 06-57XJI| 1 = 06-69X N 1 > g 12
> 07-PERFEX N1 > Bebk 45 > 08-69 X 2 >
08-69X 7 4 > E24-01, Ho T ZR 0769 X #F 1
() LT fe %, T FE M fe ik s oMk R E24-01 19 LT,
B PUEME RS . 07-69 X35 1 5 E24-01 2 A~ Totk
R LT 2 HA 2 25°CLAL /0L, 9 AN Totk &l
PUIEVE 22 AR, AT AT o ME R A R HE .
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Table 2 Logistic equation of nine poplar clones under different low temperatures and estimation of LT3,

Te bk % 477 72 e HOBE I (L T50)/°C B4 R
07-69 X F 1 y=285.059 1/(1+2,203 1le 0-0177x) —44.63 h 0.978 0 *
06-57 X JI] 1 y=102.143 3/(1-+3. 258 4e 0028 6x) —41.30 g 0.961 9~
08-69 X ¥ 4 y=099. 146 5/(1+2. 439 0e -39 5x) —22.57b 0.984 5~
E24-01 y=098.834 1/(1+2. 648 8e 0019 8x) —19.56 a 0.972 5%~
06-69X 1 y=99.335 4/(1+2.950 3e 0-0297x) —36.43 f 0.960 7 *
07-PGKZEX h 1 y=102. 864 1/(1-43. 157 9e0-036 6x) —31.42d 0.977 1%
Bk 4 5 y=100. 000 3/(1+2.450 0e %03 1x) —26.28 ¢ 0.982 6" *
08-69 X 7 2 y=98.384 0/(1-+2.459 6e 0-0371x) —26.06 ¢ 0.977 4+~
g 12 y=98.779 4/(1+2. 993 0e—0-032 7x) —33.53 ¢ 0.958 7+ *

e ox o x xSRI 045 BE K B 3 i 1 K F .
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XFRETC M R PRAR 4 5 gz 12 43 5l 19. 4926
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Table 3 Effects of different temperature stress on physiological indicators of nine poplar clones

Ttk & Clones MDA/(mmol « g~ 1)

SP/(mg g 1)

SOD/(U g t«h™ 1) POD/(U + g ! » min~ 1)

07-69 X 1 6.48740.26 e 15.3240.56 a 282+5.3 a 4 884+82 a
06-57 1] 1 6.7540.47 ¢ 12.794+0.34 b 26943.5 ab 3665427 e
08-69 X # 4 14.214+0.77 a 8.45+0.25d 206+5.2 d 2 953+32 h
E24-01 13.87+0.54 a 10.97+0.15 ¢ 2034+2.0d 2 770464 i
06-69X N 1 8.1340.20 d 14.66+0.75 a 276+2.5 ab 4488+78 b
07-PHRFEX b 1 10.3040.23 ¢ 11.3440.69 ¢ 229+8.1c¢ 4165457 ¢
Btk 4 5 10.10+0.33 ¢ 8.9840.20 d 236+8.5 ¢ 3493437 f
08-69 X 7 2 12.1740.51 b 8.0640.17 d 209+5.5 d 3274443 g
hag 12 7.8740.26 d 13.574+0.34 b 2614+7.8 b 3953464 d

e FIBVERE G FRAS R /NG PR R R AE 0. 01 KB T 22 7 B 3%
2.3.2 FARBEAETHRELMAOT-6IXF1 A
WAEAF O B A MEARTEINA T, MR 07-69 X 7 1
K4 i U (MDA F Al 3 7 2 11 (SP) & &,
SOD i1 POD & ¥ 4n 3¢ 4 Jr 7w, 38 1 X5 A 5] 6 B b
PR 5 25 00 A SR AR Y 7 25 43 B TR AR B 38 R B
PEFR 07-69 X3 1 £ 5 N 1 (MDA) Fil ] 55 ¥ &
1 (SP) & & . SOD Hl POD i 14 75 4% 1 i 4b B 4% 1
T2 5 E (p<<0.01),

TotE &R 07-69 X 3 1 A 4crh . N 1 & i Ax fk i
PRI Ry T T B ik B A Ak PR O B AT T
IR ST, 7E — 35°C A FE N R A
RFNEE , M 9. 89 mmol « g ', 55X FEAH H , HAH X
Bl 289. 37 Vo 5 T VAR R 11 B ik B A A0 FIR R 1Y)
REA, BT R R T B3 78 — 25°C b B nT

R I A R A R[N 17.87 mg - g 'L 5 X
HEAH EL . G AH GF 88 8 5 30, 72% IR R IR AL BB R,
SOD {4 Fifi & b P I8 B2 (4 B AR Se T & 5 T B 7
—25°CAbFRT SOD 1% Pk ik B, 4 335 U » g !
o bt SR HEAH b AR X 3 R 43,16 %6 FE (R IR
AEFETR L POD I 1 Fifi 25 40 B3R 3 0 B AR e TR R
W, 7F —25°C 4 BRAT POD 3 4 35 B W {f . 6010 U
cg e min ', 5o B L A X B Ok
77.71% . HY UL AR T AR 8 i L T G &R 07-69
X 1B AN PN (7 2048 405 5 40 B R A ok SR A 1
3 3, {75 B 5 4o S Ak 7= ) TR 1 (MDA 7 1 3%
I 5 BT A 2% 4N P AT I R 1 (SP) i K
SOD F1 POD 4§ {47 il 1 M 1 A2 4k

x4 RELEI 07-69XF 1 £IEIERMEN

Table 4 Effects of different temperature stress on physiological indicators of 07-69 X P. cathayana 1

W/ C MDA/(mmol + g~ 1) SP/(mg-g b SOD/(U-«gt«h™1H POD/(U -+ g !+« min 1)
CK 2.5440.07 f 13.67=20.19 d 23444.7 ¢ 33821E36 ¢
—15 3.3540.11 e 14.3440.23 ¢ 25449.0d 4425493 d
—20 5.744+0.13 d 15.85+0.15 b 278+7.6 ¢ 4646+£28 ¢
—25 8.0440.17 ¢ 17.87£0.39 a 33548.3 a 6 010124 a
—30 9.3240.05 b 15.66=0.30 b 307%£3.2 b 5484156 b
—35 9.8940.21 a 14.5240.11 ¢ 284+£8.0 ¢ 5355470 b

VE « [ BB 5 bR RN RIS 7R R 18 0. 01 ACF F 2 i B 3%,
24 AEEEHBRENOHEXESHT

P 5 BT BB (LTs) B A K
MDA SOD.POD Fial it (3t 6 A B4R bR 1Y
FHIE R B PR AR 5 A3, BB IR (LT B
KKK FEH S MDA &SRB EEMC HE5A
MRS 1 .SOD F1 POD ¥ 52 4% f 25 0k OC , #H ¢ &R
B35 0,75 DL b, i b U B 2 SO0 IR EE (LTS00 Al
e 4% 2R 7K 333K T T 48 B 8 5 R TR B i e o b R 4T
FERE T o H A A Az BLAE b 18] LA 5K A AH G

3 Bk L i

240 D P S 4 I % A1 S 4 e R A A 0 2 AT
R W 3L IR HC RSN A 2 R AR AR AR TR A A R

TOREGLRE B 1 B B BLTERE T & ML FRK
T B VS W AR I e R A
R 2 55 7 — RAVA ML AR AL AR
WHIE &5 SR R W & Tk &R BB A0 R K R OIN
(MDA) & 8 5 H AR B0 B (LTs) 5 Bk 3% I
FOG3X S e S IR T 45 A — 2, — Bk
AL R AR AR S — BRI S T . B KR
B BEAT 0 B A 0 BUJE M 2 OE L AR
FEAWUESE T X A4l 2R 5 it Ah, SOD F1 POD g1 1 5
FRRSOAE IR B (L T50) o 2 0 1 25 A OC, X B9,
12 FH b3 sk S i s 2 T LA A S e A A E TE M R 1Y
PUFE T o AT LAAE 4 1 € PPN 1) A 28AR
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Table 5 Correlation matrix
A H LR LTs0 Bk KR MDA SOD POD AR A
LHICHRE LT 1.000 0
R4 IR 0.892 7" 1.000 0
MDA 0.937 9" * 0.867 0 * 1.000 0
SOD —0.919 4"~ —0.941 2" * —0.942 4> 1.000 0
POD —0.854 7%+ —0.850 0% * —0.820 5%~ 0.841 6+ * 1.000 0
s —0.800 8" * —0.916 4~ —0.785 6" * 0.865 2 * 0.791 9" 1.000 0

Wex HERBE. ¢+ HERWMBE.

AW R R AL SR oK 3 CEEOEIR E T
AR T i O A B A e PR A AR
VGG M 5 6 A BRAS bR X 9 AR AL B TCPE R BT
FEVEHATER B VP A R R W] 9 g I T 1 &
MIPTFEBE I K B/IMEIR Sl 07-69 X F 1 > 06-57
XN > 06-69X M1 > hgg 12 > 07-P§ KFE X b
1> Bk 4 5 > 0869XFH 2 > 0869 X FH 4 >
E24-01, Hr, JoH £ 07-69 X F 1 1£ 9 MK
W ICPE & b B sk i BT JE RE O, P O R
(LT50) B2 iR 3] —45°C 22 A7, X R L ) 5 1 fig 77 %L
I8 5 T T FE M B B SRR AR 4 S R ez 12,
FUITCVEFR 07-69 X 1 AIAE Ry A7 W 1ief € it R o 76 3%
[ b Jr b X s = b R H DA O v 26 1) b X R A T
e s IR AT A R O B BT 95 U R AT B0 TE R
IEH .
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