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Fig. 1 Differences of cold resistance of apple annual
shoots at different tree ages
Note:Different capital and small letters mean significant difference at
P<C0. 01 and P<0. 05 levels respectively. The same below.
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Fig. 2 The cold resistance comparison of apple annual

shoots in different periods
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TableChanges of some physiological indexes in annual apple shoots of
young trees under the different planting years

i TEEEARAR  TEESARL AR
Tree age iiiﬁlﬂiﬁjﬁ Soluble protein content Soluble sugar Starch content
/a LTe/*C /mg e+ g~ 1FW content/ % /%
5 —22.81cC 2.27abA 6. 52aA 1. 75aA
3 —22.91cC 2.37aA 6. 64aA 1. 73aA
2 —21. 68bB 2. 10bA 5. 70bB 1. 76aA
1 —20.57aA 1. 58¢cB 5.47bB 1. 76aA

2.2.2 3 a5 a R YEAESEPAEEERE R
TR RSB RER SRR hR 2 A
HI,3 a5 aEM SEESLTATEHEARSE. W
BHESEREN S BERLKYZHAMSEEET
Rt s, 2 B2 R 30. 196,41, 3% H1 42. 6%, H 2 4
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Table 2 Changes of physiological indexes between

three and five-year-old apple tree in different periods

i - AEEEATRE  TAMESR  EReR
Tree age Period Soluble protein content Soluble sugar Starch content
eri
/a /mg e+ g IFW content/ % /%
230
3.37aA 11. 34aA 3.08aA
The mid-winter
W2
2. 37bB 6. 64bB 1. 73bB
Before the budbreak
[ 3
3.27aA 11. 08aA 2.98aA
The mid-winter
B2
2. 27bB 6. 52bB 1. 75bB
Before the budbreak
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Table 3 Relation between physiological indexes and cold hardiness
A B R- R BOLR E 515 75 72 R
Physiological indexes-LTs0 Regression equation
MR A R/ R BUERE
y=—0. 580422 —3. 7352—12. 095 0. 686 —0. 828 * *
Soluble protein/LTso
4% B 34 RN & R/ L BOER E
y=—0. 289222 +3. 9607x—38. 421 0. 970 —0.973* *
The mid-winter Soluble sugar/LTso
VEM &R/ R EOURE
y=—5. 849522 +25. 77x—54. 662 0. 841 —0. 909 * *
Starch/LTs0
AE R AR R/ R E
y=—1. 230922 +1. 6533z—19. 981 0. 701 —0.902* *
Soluble protein/LTso
W2F R AR & B/ R BUEIR B
y=0. 755722 —10. 769z+15. 308 0. 522 —0. 832* *
Before the budbreak Soluble sugar/LTso
TEMY R/ B IR
y=—100. 9522 +366. 06— 353. 14 0. 282 0. 510
Starch/LTs0

W ¥ P<<0.05,* * P<<0.01, R2, Yo R¥0;r HIXRY,

Note: * Correlation is significant at the 0. 05 level, * * Correlation is significant at the 0. 01 level. R2. Determination coefficient; 7. Correlation coefficient.
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Analysis of Cold Hardiness of Young Apple Trees with SH40 Dwarf Interstock

WANG Hong-ning,JIA Lin-guang,SHAQO Jian-zhu,SUN Jian-she
(College of Horticulture, Agricultural University of Hebei,Baoding, Hebei 071001)

Abstract; Taking the annual shoots of 1 a,2 a,3 a and 5 a ‘Tianhong 2’ Fuji apple cultivars grafted on SH40 dwarfing
interstocks as material, the cold hardiness of different age and period were studied, and some phosiological indexes of
soluble protein,soluble sugar and starch contents in branches were compared and determined. The results showed that the
cold hardiness was significantly enhanced with the age increasing (P<0.01) in 1 a,2 a,3 a trees, but no significant
difference between 3 a and 5 a apple trees (P>>0. 05). The content of soluble protein obviously increased with the age
increasing (P<<0. 05),but there was no significant difference between 3 a and 5 a apple trees (P>>0. 05). The content of
soluble sugar in 3 a apple trees was significantly higher than that in 2 a apple trees (P<<0.01), while no significant
difference between 1 a and 2 a apple trees,as well as between 3 a and 5 a trees. However, there was no significant
difference in the starch content of trees at different ages (P>>0. 05). Correlation analysis showed that the soluble protein
and soluble sugar content were positively correlated with cold hardiness of apple trees in the midwinter and before the
budbreak (= 0. 828 ~0.973). There was a positive correlation between starch content and cold hardiness in the
midwinter (r=0. 909),but no significant correlation before the budbreak (P>>0. 05).

Key words;: SH40 dwarfing interstocks; Malus pumila branch;cold hardiness;tree age
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