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Fig.1 Change of physiological and biochemical indexes for cold resistance of different stocks
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Table 2 Effects on 6 physiological and biochemical indexes in apple dwarfing

rootstock resources under low temperature treatment

AR A/ AP TE B
. ARG/ SOD/ POD/ CAT/
fiti R 44 Bk pgeg! FW Fht/pgeg! TW
o mgeg! FW U-g'! U-g'! U-g!
Varieties Soluble Soluble
Protein content Fw Fw Fw
sugar content starch content
11 'T°F Shandingzi 8.15 A 128.46 B 150. 59 BC 190. 65 A 660. 00 BC 1280. 00 AB
MDO001 7.26 AB 178.10 A 99. 31 BC 185.41 A 586.67 BC 1350. 00 A
GM310 6.89 AB 111.94 B 129.14 A 172.12 AB 1209.33 A 780.00 B
GV16 6.45 AB 101.84 B 43.15 F 176.50 AB 888.00 AB 1130. 00 AB
iLfih 2 Liaozhen 2 6.32 BC 96.87 B 110. 33 AB 163. 42 AB 434.67 C 390.00 C
GM256 6.18 BC 88.51 B 101.10 B 152.59 AB 1082.00 A 1000. 00 B
Pajamall 6.10 BC 90.09 B 55.46 EF 160.21 AB 353.33 C 930.00 B
P1 5.79 BC 104.48 B 72.56 DE 155. 64 AB 310.67 C 300.00 C
P60 5.71 BC 101.59 B 80. 68 CD 129.47 B 282.67 C 210.00 C
Pajamal2 4.72 CD 106.96 B 60. 85 DEF 146. 06 AB 362.67 C 210. 00 C
Mi111 3.85 DE 96.46 B 53.92 EF 126.85 B 313.33 C 480.00 C
T337 2.43 E 93.98 B 59.31 EF 130. 38 B 400. 00 C 1020. 00 B

TE < [ 81 A 8RB 5 B 38 m 22 S i 3% (P<<0. 01D,

Note: Different capital letters mean significant difference at 0. 01 level(P<Z0.01).

MR 3 AT LA . 6 A A B A AL 48 Bs 2 8] 4B 0.872 6,0.523 8 1 0.472 0, T CAT 3 ¥4 5
AEAEIE AR OC e r 8 1 0T 3 L AT A R DL R T 5 SOD i ¥ A1 POD i #4 #H 5¢ P e 5 2 0. 656 7
PEVE By & & 5 SOD 3% M AH & % & . 4 il A M0.492 1,

R3 6NEBEENIERMEXREER

Table 3 Correlation matrix of six physiological and biochemical indexes

AR AT RER AR SOD IRk POD itk CAT itk

5t EOFRA R )
Soluble sugar  Soluble starch SOD POD CAT
Items Protein content
content content activity activity activity
1 5 & 1 Protein content 1. 0000
A & & Soluble sugar content 0. 4452 1.0000
Al ATEVE Ky &% & Soluble starch content 0.5749 0. 3255 1. 0000

SOD 3P SOD activity 0.8726 0.5238 0.4720 1. 0000

POD {51 POD activity 0.3997 0.0164 0. 4477 0. 5056 1. 0000

CAT %tk CAT activity 0.3766 0.4367 0.1085 0. 6567 0. 4921 1. 0000

A BB S a=0. 01 Bf,r=0.707 9,

Note: When the critical value of correlation coefficient was 0. 01,r=0. 707 9.
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ER Ak T B A X bR ey TP R FTIRRR v 2 R R R0
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Effects of Low-temperature on the Physiological Indexes
of Stock Leaf of Different Varieties of Apple

FENG Zhang-li' , LIU Chang' ,ZHAO De-ying’ ., LIU Yan-jie' ,GU Guang-jun' ,CHENG Xian-min' , BU

Hai-dong'

(1. Mudanjiang Branch of Heilongjiang Academy of Agricultural Sciences, Mudanjiang, Hei-

longjiang 157041; 2. Research Institute of Pomology, Chinese Academy of Agricultural Sci-

ences, Xingcheng, Liaoning 125100)

Abstract; To explore the cold resistance of different apple stocks, the physiological changes for 12 varieties of

apple stocks at low temperature were analyzed comparatively. The results showed that the protein content, sol-

uble starch content and SOD activity were the highest in Shandingzi,and the soluble sugar content and CAT ac-
tivity of MDO001 were the highest, GM310 had the highest POD activity, which indicated that Shandingzi,
MDO001 and GM310 had stronger cold resistance than the others among the 12 apple stocks. Further variance a-

nalysis showed that there were extremely significant differences of the SOD activity, POD activity, CAT activi-

ty,soluble sugar content and soluble protein content between 12 stocks(P<C0. 01) , which indicated that differ-

ent cold resistance was among different stocks.

Key words: low temperature treatment;apple stock;leaf; physiological indexes
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