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Effects of Trunk Spiral Girdling on Photosynthesis and Transpiration of
Young' Guiwei’ Litchi During Fruit Development Period

DAl Hong-fen QIU Yan-ping® YUAN Pei-yuan LI Zhi-giang and WANG Xiao-rong
Fruit Research Institute  Guangdong Academy of Agricultural Sciences Guangzhou 510640 China

Abstract Trunk spiral girdling was done on young 6-year-old trees of Litchi chinensis Sonn.
Guiwei’ in December in order to improve fruitset next year. During fruit development in May effects of
spiral girdling on photosynthesis and transpiration of leaves were investigated. The leaves were chosen
from fruit-bearing and sterile shoots stemming from the same branch on the spiral girdling treatment or
control trees. Trunk spiral girdling was useful for fruitset while fruits on the control trees fell down. The
difference of photosynthetic parameters between leaves and no fruit leaves was narrowed by spiral girdling.
Compared with the control  the maximum leaf photosynthetic rate Amax  @pparent quantum efficiency

AQY and carboxylation efficiency CE were significantly reduced while light compensation point

LCP wasincreased. It was deduced that spiral girdling decreased photosynthetic efficiency. Based on
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diurnal variation of net photosynthesis P, and transpiration T, it was indicated that the extent of
reduced T, was more serious than P, by spira-girdling treatment. P, was significantly relevant with T,.
Diurnal curves of P, and T, of the control exhibited asingle peak at 14 00. P, and T, of the treatment were
shown a clear midday depression mainly caused by stoma limitation. The daily average of P, and T, of
fruit-bearing leaves were higher than non-fruit-bearing leaves from the same treatment. It was suggested
that fruit stimulate the increase of P, and T,.
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Tablel Photosynthetic parametersof leaves

CO, /
/(umol -m?.s% (umol - m2-sh (umol - mol %)
Treatment  Lesf type Av AQY CE ccp
13.921B 0.0356B 0.0283aA 29.33a
Control Without fruit
15.762A 0.0396A 0.03132A 34.18a
With fruit
10.102C 0.0284C 0.0146bB 32.45a
Spiral Without fruit
girdled 10.406C 0.0281C 0.0133bB 29.84a
With fruit
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231 Pn

T G

P<0.01
Note Different capital and small letters denote significant difference at P < 0.01 and P < 0.05

Pn

respectively LSD
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Table2 Averaged net photosynthesis transpiration and stomatal conductance of leavesin the day
/ / /
Treatment Leaf type (umol -m?2.sY P, (umol -m?2-sH T, (umol -m?-s?) G

Without fruit 4.32a 1.29ab 0.048AB
Control With fruit 5.30a 1.43a 0.054A
Without fruit 4.60a 0.97b 0.038B

Spiral girdled With fruit 4.92a 1.08ab 0.043AB

P<001 P<0.05
Note Different capital and small letters denote significant differenceat P <0.01 and P < 0.05 respectively LSD
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Fig.1 Diurnal variation of leaves net photosynthesis transpiration stoma conductivity and intercellular CO, concentration
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