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Effects of different dwarfing interstocks on photosynthetic
characteristics of grafted apple trees

LUO Jing',YI Pan-pan’, WANG Fei*, HAN Ming-yu®,
WU Wei-fang” , WANG Rong-hua®

(1 Gaoping’s Forestry Bureau ,Gaoping . Shanxi 048400 ,China;2 College of Horticulture,
Northwest A&F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The photosynthetic indexes and chlorophyll fluorescence parameters of grafted
apple trees with two dwarfing interstocks were investigated to reveal the photosynthetic mechanism of ap-
ple trees grafted on dwarfing interstocks. [Method) Using M. micromalus as rootstock and biennials Naga-
fu No. 2 as grafting material, the effects of M9 and M26 as dwarfing interstocks on leaf quality,contents of
chlorophyll and carotenoid, photosynthetic indexes (net photosynthetic rate, intercellular CO, concentra-
tion, transpiration rate,and stomatal conductance) and their diurnal variations,as well as chlorophyll fluo-
rescence parameters and their diurnal variations were compared to biennials Nagafu No. 2 grafted onto
M. micromalus as control. [Result] Photosynthetic rates of apple trees grafted on M9 and M26 were signif-
icantly higher than that of the control while stomata conductance, intercellular CO, concentrations and
transpiration rates were lower. The Fm,Fv/Fm and Fv/Fo of apple trees grafted on M9 and M26 were sig-
nificantly lower than the control, while ¢gN, ETR and NPQ were higher. After the strong light and high
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temperature at noon, Fo of apple trees grafted on M9 and M26 declined significantly, while NPQ and ETR

rose obviously. In contrast, Fo of control group rose significantly, while NPQ and ETR rose insignificantly.

The increase of Fo indicated that PS]] reaction center of control group deactivated due to the damage of

strong sunlight. [Conclusion)] The photosynthetic mechanism of trees grafted on M9 and M26 dwarfing in-

terstocks in defensing strong sunlight damage was different from grafted trees in control group. Trees graf-

ted on dwarfing interstocks had stronger light regulation, higher net photosynthetic rate and earlier harvest

time.

Key words:apple physiology;dwarfing interstock; photosynthesis;fluorescence parameters
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Table 1  Effect of different rootstocks on SLW,chlorophylls and carotenoid contents of grafted apple trees
lﬁl’i*gﬁ% ttlﬂ—i/_ M2z &/ (mg « g~ ') Chl content KB IR/
Cultivar-rootstock (mg e+ cm %) (mg+g b
combination SLW Chl a Chl b Chl a+b Chl a/b Car

X IR 21 Control 7.55 b 5.09 b 1.38 a 6.47 b 3.68 b 0.74 ¢
M9 Aiﬁftqjllﬂﬁﬁﬁiﬁéﬂa 8.14 a 5.49 a 1.43 a 6.93 a 3.84 a 0.85 b
M9 dwarfing interstocks
M26 % AL TRl 5 7.90 a 5.65a 1.47 a 7.12 a 3.85a 0.96 a

M26 dwarfiing interstocks
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Note: Different lowercase letters mean significant difference between groups. The same below.
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Table 2 Effect of different rootstocks on photosynthesis indexes of grafted apple trees

TS Tt A R EECT T COLTRTE EBER/ PO
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Fig. 2 Effect of different rootstocks on diurnal variation of Gs and Tr of grafted apple trees
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Table 3 Comparison of fluorescence kinetic parameters of apple trees grafted on different interstocks
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Fig. 4 Effect of different rootstocks on diurnal variation of Fv/Fm and Fv/Fo of grafted apple trees
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