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Study on the resistance of Acacia mangium
to low temperature stress
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Abstract: The relationship between the anti-chilling ability of the plants and their physiological changes was
studied in Acacia mangium PNG17868 clone suffered from temperature changes from 12 C to -6 C. The re-
sults showed that the electrical conductivity of the cells increased obviously, and the actibity of ATPase re-
duced. At the same time,the content of soluble sugar, praline and soluble protein increased. Under the tem-
perature of 0~6 C,the activities of the protective enzymes.,i. e. catalase(CAT) , peroxidase(POD) ,and super-
oxidase(SOD) ,increased firstly and then decreased slightly. However,they still sustained in a relatively high
level. This indicated that the plants of Acacia mangium PNG17868 clone had a relatively high adaptivity to
cold stress.
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(POD) , ng H, O, /protein ¢ min . (POD)
( ,1991) ,
, , A\ OD,;, mg/protein * min .
( ,2000; ,1994) (SOD) SOD
(Acacia mangium) . (NBT) (Giannoplitis, 1977),
. R . NBT 50% ,
U/mg protein * min . ATP  (ATPase)
s . (Lanzentta, 1979),
PNG17868 ATPase ATP pmol
R Pi/mg protein * min .
o 1 D
Table 1 The temperature reducing
1 schedule in the experiment!’
/ (d) Temperature( C)
Date/Month Number of day g oo 14:00 18: 00
1.1 2/28 0 12 10 8
2/29 1 6 4 4
PNG17868 3/1 9 4 4 4
( P ) ) . 3/2 3 2 0 0
3/3 4 0 0 0
° ° 3/4 5 0 0 0
1. :8:00~18: 00,10 h 3/5 6 0 0 0
. d?, 250 pE e m* « s, 85% 3/6 7 0 0 0
0 3/7 8 0 -1 -2
~95%, ’ 3/8 9 -2 -2 -2
202 C, 3/9 10 -2 -2 -2
3 3/10 11 -2 -2 -2
’ 3/11 12 -2 -3 -4
3 ) 3 o 3/12 13 -4 -4 -4
, 24 1 , 3/13 14 -4 -4 -4
3/14 15 -4 -4 -4
8+ 00, 3 3/15 16 -4 -4 -5
( 1 ), 3 8 3/16 17 -6 -6 -6
( ) 3/17 18 -6 -6 -6
1.2 D2 28 8300 (12 'C)
° D The temperature(12 C)at 8 : 00 on February 28th was meas-
s ured indoor.
b ( b
1990), 3- 2
( ,1987),
(DDS-11AGA ) s 2.1 P
( ) P ,
( ,1987) . R
Bradford(1976) o
0. 5 g ’ 5 mlL 0. 05 ° 2 ’
mol « L (pH7. 8) ,10 000 r/ (P<C0.01),
min 20 min, , , o
o (CAT) 2.2 P
( ,1984), 1 0C,P
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(P<<0.0D), )
2.3 P o , p
b P b o
2 P ~ ~
Table 2 Variance analysis of the change of electrical conductivity,the content of proline,
soluble sugar and protein in Acacia mangium under low temperature
(DF) (SS) (MS)
Ttems . Degree of Sum Mean F Fo. o5 Fo. 01
Source of variant
freedom squares square
/ 9 3326. 5465 369.6163 1. 147 3.779 5.351
Electrical conductivity Among days/temperatures
Among treatments 1 6353. 1866 6353. 187 19.723 5.117 10. 56
Proline / 9 24.7029 2.7448 0.1174 3.779 5.351
Among days/temperatures
Among treatments 1 956. 0679 956. 0679 40. 873 5.117 10. 56
Soluble sugar / 9 18253.372 2028.152 1.0345 3.119 5.351
Among days/temperatures
Among treatments 1 39748.42 39748.42 20.275 5.117 10. 56
Protein / 9 17. 3372 1.9264 3.753 3.779 5.351
Among days/temperatures
Among treatments 1 2.2031 2.2031 4.292 5.117 10. 56
2.4 P 2.5 P (CAT)
) P CAT
. 2 ) . )
o « 3 ,
(P>0.05), , CAT (P
) P =>0.05), CAT ,
3 P CAT,POD,SOD,ATPase
Table 3 Variance analysis of the changes of CAT,POD,SOD, ATPase
activities in Acacia mangium under low temperature
(DF) (SS) (MS)
. Source of Degree of Sum Mean F Fo. o5 Fo. o1
Enzymes .
variant freedom square square
CAT / Among days/temperatures 9 63.9094 7.101 4,721 3.779 5.351
Among treatments 1 0.7488 0.7488 0.498 5.117 10. 56
POD / Among days/temperatures 9 1652.1802 183.5756 1.776 3.779 5.351
Among treatments 1 576.4159 576.4159 5.578 5.117 10. 56
SOD / Among days/temperatures 9 3646.1212 405. 1246 3.739 3.779 5. 351
Among treatments 1 559. 0474 559. 0474 5.16 5.117 10. 56
ATPase / Among days/temperatures 9 0.2218 0.0246 1.509 3.779 5.351
Among treatments 1 0.1901 0.1901 11.663 5.117 10. 56
2.6 P (POD) ,-6 C(18 d).-4 C(16 d)POD
,P POD s , POD
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