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ABSTRACT ‘Kyoho' grape (Vitis labruscana L.) has currently cropped twice a year in plastic greenhouses. However,
there are problems with low fruit quality in the second cropping owing to low temperatures and short photoperiods.
This experiment was conducted to investigate the effect of root zone heating and CO, enrichment in plastic
greenhouse on the vine growth and fruit quality of ‘Kyoho' grape in double cropping system. The internode length of
shoots, leaf area and leaf dry weight at the treatment of soil heating near root zone was significantly different
regardless of CO, enrichment. There were no significant differences in fruit bunch and berry weight, titratable acidity,
coloration degree and berry shattering among the treatments, but the soluble solids significantly increased by root zone
heating. Photosynthetic rate increased with increasing CO, concentration from 300 to 800 umol - mol™ in sunny day,
whereas it didn’t increase in cloudy day regardless of CO, enrichment.

Additional key words: Vitis labruscana L., fruit quality, photosynthetic rate, root restriction, soil warming
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Table 1. Effect of soil temperature and CO, enrichment on vine growth during winter”.

Treatments Node length Leaf grea Chlorophyll content Dry weight/leaf
(cm) (cm’) (mg/g) ()
Soil heating+CO; enrichment 125 98 1.68 8.2
Soil heating only 11.2 96 1.62 7.7
Not-heating, Not-CO, enrichment 7.5 72 1.52 55
LSD 0.05 0.75 20 NS 0.92
*Mean of two years data
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Table 2. Effect of high root temperature and CO, enrichment on fruit quality in the second cropping cane during winter.

R Bunch weight Berry weight Soluble solids Titratable acidit Coloration Berr
Cultivation type Treatment © 9 y(g) 9 °Bx) (%) y degree’ " aIteri); 3
First year (1995)
Second Soil heating 172 85 16.5 1.6 45 15
cropping +CO;, enrichment
Soil heating only 168 7.6 16.0 15 4.0 15
Not-heating, 158 7.2 145 17 4.0 15
not-CO, enrichment
LSD 0.05 NS NS 11 NS NS NS
First cropping 240 12.1 18.6 0.6 45 15
Second year (1996)
Second Soil heating 165 8.6 175 16 45 15
cropping +CO, enrichment
Soil heating only 162 75 16.5 1.6 4.2 12
Not-hesting, 153 75 145 17 3.8 15
not-CO, enrichment
LSD 0.05 NS NS 0.68 NS NS NS
First cropping 212 10.8 19.7 0.53 4.0 1.5

“Statistical analysis was performed among treatments for the second cropping in the first and second year, respectively.

YColoration degree=worst, 1; bedt, 5.
*Berry shattering = severe, 1; none, 5.
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Fig. 1. Changes of photosynthetic rate of leaves in relation to
CO, concentration on double cropping vines in greenhouse.
Each point represents an average value of the replicate of
the plants. Mean separation within column by DMRT at
5% level.
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