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ABSTRACT

Recently, it is increasing the grape farm which is converted from paddy field to orchard. These soil
which are poor drainage extremely also can be damaged a lot by excessive water or flooding during
heavy rain season on summer. Therefore the aim of this study was carried out to measure the changes
of soil water potential and to compare the growth responses of ‘Jinok’ (Vitis spp.) and ‘Campbell
Early’ (V. labruscana) grapes under three drainage systems (control, conventional drainage, and
under drainage). After heavy rain, soil water potential holding times above -15 kpa applied water
excessive were 352, 348 and 180 hours in control, conventional, and under drainage systems,
respectively. The clay content of the under drainage system was lower than the other systems about
8-12%. The crop water stress index was lowest in the under drainage and highest in the control. Also,
photosynthetic rate has showed the opposite result with crop water stress index. It was significant
differences between the treatments but, the value has not shown significantly different between the
varieties. In addition, leaf area and the trunk growth rate was more effective in under drainage than in
the control and conventional drainage.

Key words: Crop water stress index (CWSI), Severe rain storm, Trunk growth, Photosynthetic rate,
Under drainage
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Fig. 1. The different drainage system before planting in
grape orchard. A: control, B: conventional drainage, C:
under drainage.
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Fig. 2. Average precipitation (A) and cumulative
precipitation (B) in Jeonju area. Standard data
(1981-2010) is average precipitation during 30 years.
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Fig. 3. Diurnal variation of precipitation, duration of
sunshine (A), and accumulation rainfall (B) in
experiment area during the rainy season.
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Fig. 4. Diurnal variation of soil water potential (A) and
soil temperature (B) in experiment area during the rainy
season.
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Fig. 5. Dwelling time of soil water potentials according
to different drainage methods during 16 days (total 384
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Table 1. Physical properties of soil according to different drainage methods in cultivated ‘Jinok’ and ‘Campbell Early’

grapes vineyard

Treatment Sampling time Sand (%) Silt (%) Clay (%) Soil texture
Control Jul. 2015 33.1+0.5" 29.0+1.3 37.8+0.9 Clay loam
Oct. 2016 38.3+0.6 27.0+2.1 34.7+1.5 Clay loam

T-test ** NS NS -
Conventional drainage Jul. 2015 34.9+0.7 27.1£0.5 38.1+£0.2 Clay loam
Oct. 2016 36.6+0.4 25.0+0.2 38.4+0.5 Clay loam

T-test NS * NS -
Under drainage Jul. 2015 41.4+2.1 22.9+1.7 35.7+0.9 Clay loam
Oct. 2016 51.0+0.4 23.0+0.3 26.0+0.6 Sandy clay

loam
T-test * NS ok -
“means=S.E.

NS.* " Nonsignificant or significant at P = 0.05, 0.01.
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Table 2. Effect of the different drainage methods on crop water stress index (CWSI), water vapor transfer (/;), and
photosynthetic rate (4) in ‘Jinok’ and ‘Campbell Early’ grapevines

Water uptake efficiency

Photosynthetic rate (umol * m™ + s

Cultivar Drainage methods -
CWSI I 5 DAR* 10 DAR 14 DAR
Control 1.06+0.12"a*  0.06+0.12b 10.6+0.4c 11.3+0.4¢ 11.6+0.4b
Jinok Conventional drainage  0.71+0.10b  0.82+0.38a 12.5+0.5b 12.8+0.5b 10.3+0.3¢c
Under drainage 0.66£0.05b  0.62+0.15ab 16.2+0.3a 16.0+£0.4a 13.8+0.4a
Control 1.46+0.17a  0.24+0.09b 11.2+0.4c 12.2+0.6b 12.2+0.5b
C?;‘r’ge“ Conventional drainage ~ 0.94£0.07b  0.15+0.13b 12.5+0.4b 13.240.5b  11.120.4b
Under drainage 0.64+0.13b  1.54+0.68a 16.0+0.4a 16.5+0.3a 14.0+0.5a
Significance
Cultivar (A) NS NS NS NS *
Treatment (B) NS NS * *k wk
A*B NS * NS NS NS

“Days after rainfall.
YStandard errors.

*Means followed by the same letters in columns are not significantly different according to DMRT test (p < 0.05)

NS, *, **

Nonsignificant or significant at P = 0.05.
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Table 3. Effect of the different drainage methods on leaf area and trunk growth rate in ‘Jinok’ and ‘Campbell Early’
grapevines
Cultivar Drainage methods Leaf azrea Trunk growth rate (%)
(em) 2015 2016
Control 107.8+4.09" b’ 2.3+2.07 ¢ 35.3+4.62 b
Jinok Conventional drainage 141.0+591 a 27.4+4.14 b 52.6+3.09 a
Under drainage 149.9+12.63 a 36.6+1.78 a 61.843.17 a
Control 97.848.39b 10.6+5.18 b 43.942.69 b
Campbell Early Conventional drainage 136.2+£17.52 a 33.443.39a 43.5£1.99b
Under drainage 152.949.90 a 30.9+4.33 a 63.7+4.05 a
Significance
Cultivar (A) NS NS NS
Treatment (B) * * NS
A*B NS NS *

“Standard errors.

YMeans followed by the same letters in columns are not significantly different according to DMRT test (p < 0.05)

NS *Nonsignificant or significant at P = 0.05.
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