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The Metabolism of Carbohydrate in the Bearing Branches and
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Abstract: To analyze the changes of carbohydrate content and the activities of related enzymes in bearing
branches and their effects on fruit setting before and after period of dormancy, and to provide theoretical
basis for the transformation of almond low yield garden, we selected the same age and the same species in
2012—2014 under three consecutive years of sustained low yield and sustained high yield orchards as the
research object, taking the main cultivated varieties ‘Zhipi” as test material, analyze the contents of carbo-
hydrate components and activities of related enzymes in the phloem and flower bud of bearing branches be-

fore and after the period of dormancy. Meanwhile, we also carried on the statistical analysis to the percent-
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age of fruit set and the yield per tree, the results show that: (1) soluble sugar accumulation of bearing

branches is basically about sucrose and sorbitol during dormancy. (2) The trend of carbohydrate content

changes in the phloem and flower bud of bearing branches before and after period of dormancy is identical

to the changes of activities of related enzymes(acid invertase, neutral invertase, sucrose synthase, sucrose

phosphate synthase, ect.) in the high-yield orchard and low-yield orchard. (3) The carbohydrate contents

and related enzyme activities of bearing branches in high-yield orchard are higher than those in low-yield

orchard. It is thus clear that the level of carbohydrate accumulation of bearing branches during dormant pe-

riod is one of the key factors that can influence the percentage of fruit set and the yield in the following year.

Key words: almond; period of dormancy; carbohydrate metabolism; metabolizing enzymes; fruit setting
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Table 1 The soil condition, yield and administrative situation of test almond orchard

M3 38 FRr Test parameter

w7 B High yield orchard

{K7= i Low yield orchard

+ 3L Soil texture

pH

A HLJE Organic matter/ %

T fit A Available nitrogen/(mg/kg)

£ %W Aavailable phosphorus/(mg/kg)

= AFSE YRR 77 Average yield per plant in 2012—2014/kg
ZAEE AN R i Average yield per ha in 2012—2014/kg

& P45 iti Management measure

b 3% + Sandy loam soils

BT R AT E E A AN E
Good management: bee pollination,
application of foliage fertilizer, compound
fertilizer and organic fertilizer, etc

i #itE Tended to be clayey

7.9 8.2
14. 8 11.8
74.9 65.3
15.6 13.2
8.2 1.7
3675 780

B2 T AT E

Poor management: bee

pollination, application
of foliage fertilizer
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The changes of soluble total sugar and starch in phloem(A,C) and bud(B,D) of high and

low yield garden almond during the dormant period
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Fig. 2 The changes of different sugar concentrations in phloem (A,C,E,G)and bud(B,D,F,H) of high

and low yield garden almond during the dormant period
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Fig. 3

The changes in activities of sucrose metabolizing enzymes in phloem (A,C,E,G,D and bud (B,D,F,H,])

of low and high yield garden almond during the dormant period
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Fig.4 The changes of amylase activity in phloem (A,C) and bud (B,D) of high and

low yield garden almond during the dormant period
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Table 1
yield per plant of ‘Zhipi” almond varieties in tested

almond garden in 2015
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Tested almond Fruit setting Average yield
orchard rate/ % per plant/kg

F7 b high yield orchard 24, 21+£8. 18aA 8.45+2.11aA

K77 F Low yield orchard  7.91+1.77bB 2.1140.87bB

B R M 22 12 B P s, /N E MR E 7 8/ 4y ) 3k
RZEFIR0.05 A1 0. 01 W E K

Note: Different letters indicate that the values are significantly
different at the 0. 05 level with normal letters and 0. 01 level with

capital letters by Duncan’s multiple range test
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