FRER A AT ALE (2008)

e
Korean Journal of Environmental Agriculture Vol. 27, No. 2, pp. 178-184 TEE
X xIA _E‘I-II-I E A (o] 1=k T}
27| &It £ di|'Q} '7E F5Q Y=sur dEatE
[ St
O|x|l= Hek
= 1
2 olels - Aol - utEln - 25y
FEAGH Aoldva, VAT
(2008 6E 17 A, 20089 6€ 244 &)

Effect of Long Term Waterlogging on the Growth and Nutrient Contents of ‘Campbell

Early’ and ‘Kyoho’ Grapevine Cultivars

Seok-Beom Kang, In-Bog Lee, Han-Ik Jang, Jin-Myeon Park, and Doo-Khil Moon" (National Horticultural
Research Institute, RDA, Suwon, 441-440, "Faculty of Bioscience and Industry, Cheju National University, Jeju,

690-756, Korea)

ABSTRACT: This work was carried out to investigate the effect of watedogging on the growth and nutri-
ent contents of ‘Campbell Eadly’ and ‘Kyoho’ grapevines under the vinyl house condition from June 14 to
July 20, 2005. For the trial, seedlings of two-year-old grapevine were transplanted to 40 L pot with a sandy
loam soil. Irrigation point of non-watedogging (control) treatment was controlled at -40 kPa of soil water
tension using tensiometer and watedogging treatments were imposed for 35 days at the water levels of
above 10 cm from the soil surface using tap water. The growth of aerial (shoot length, leaf number and stem
diameter) and underground (root) parts of ‘Campbell Eady’ and ‘Kyoho’ grapevines tended to be wholly reduced
by watedogging, while the growth of aerial parts were more severely impaired in ‘Kyoho’ than in ‘Campbell
Eady’ cultivar. The different responses for watedogging between two grapevines seem to be related with
the capacity for absorbing mineral nutrients, because nitrogen content of ‘Campbell Eally’ cultivar leaves was
significantly higher than that of ‘Kyoho’ cultivar although the contents of phosphorus and potassium in leaves
of two grapevine cultivars were similady declined. There was no significant different of fruit quality, such as
contents of soluble solid, titratable acidity and weight of berry in ‘Campbell Ealy’ between watedogging
and control. In ‘Kyoho’ cultivar, however, berry weight and titratable acidity were decreased and soluble solid
content was increased by watedogging. It was assumed that watedogging stress for grapevines promotes matura-
tion and coloring processes of berries by stimulating maturation hormone such as ethylene. In conclusion,
‘Campbell Eady’ cultivar seems to be more tolerable than ‘Kyoho’ cultivar when comparing the growth
responses and nutrient contents between two grapevine cultivars under waterdogging.
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Table 1. Soil chemical properties before and after the experiment

pH oM NHs-N NOs-N Av. P,0Os K Ca Mg
Treatment HO, 15 ko'l 1 1
(HO, 1:5) (g kg") (mg kg (cmol kg™
Before exp. 6.9a" 53a 37.0a 76.9a 1155a 1.7a 9.7a 3.2a
Control 7.0a 44b 33.4a 25.9b 748b 1.2b 9.5a 2.7b
Waterlogging 7.0a 42b 39.1a 26.9b 777b 1.3b 9.1a 2.5¢

“DMRT at p = 0.05.
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Table 2. Effect of waterlogging for 35 days on the growth of two-year-old ‘Campbell Early’ and ‘Kyoho' grapevines

Shoot wi. Root wt. Leaf wt. Shoot length ~ No. of leaves Stem diameter
Treatment - 1 1
(d.w. g plant™) (dw. g leaf”) (cm) (leaf shoot™) (mm)
‘Campbell Early’
Control 147.3 117.8 1.0 252 29.3 8.4
Waterlogging 55.8 424 0.7 103 16.7 6.3
t_test % *% NS *% % *
“Kyoho'
Control 125.0 80.8 1.2 244 33.2 9.5
Waterlogging 35.3 54.9 12 70 119 5.8
t_test A% NS NS *A% HH% HH%
NS

* ""Not significant or significant at P = 0.05, 0.01, or 0.001, respectively.
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Table 3. Effect of waterlogging for 35 days on nutrient composition of root of two-year-old “Campbell Early’ and “Kyoho’

grapevines
. N P K Ca Mg
Cultivar Treatment ]
(& kg)
Campbell Control 7.6 2.8 77 54 14
Early Waterlogging 11.8 2.3 2.6 77 1.7
t_test 34K *% *A% kK %
Kyoho Control 9.4 3.8 17.1 74 2.3
Waterlogging 10.7 25 3.8 9.2 2.6
t_test * *A% XK H4% FA%
N

" "Not significant or significant at P = 0.05, 0.01, or 0.001, respectively.

Table 4. Effect of waterlogging for 35 days on nutrient composition of leaf of two-year-old “Campbell Early’ and “Kyoho’

grapevines
. N p K Ca Mg
Cultivar Treatment 1
(g kg")
Campbell Control 199 6.1 9.1 16.7 2.5
Early Waterlogging 18.6 3.7 6.9 115 3.1
t-test NS il * * NS
Kyoho Control 18.8 5.1 9.7 14.9 3.5
Waterlogging 8.6 2.9 2.6 149 3.8
t_test B R HAN NS NS
N
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Table 5. Effect of waterlogging for 35 days on the characteristics of fruit of two-year-old “Campbell Early’ and ‘Kyoho’
grapevines

Treatment Soluble solid Titratable Berry weight Hunter color value”
contents (°Brix)  acidity (%) (g berry™) L a b
‘Campbell Early’
Control 10.7 1.5 35 51.6 9.7 20.1
Waterlogging 10.4 15 32 357 65 2.8
t-test NS NS NS i o il
"Kyoho'
Control 6.4 3.3 6.3 53.7 -10.5 20.3
Waterlogging 11.6 1.7 3.4 36.0 52 2.3
t-test ok ot * . - -

‘L O (dark) ~ 100 (light); a, -60 (green) ~ +60 (red); b, -60 (blue) ~ +60 (yellow).
5 "Not significant or significant at P = 0.05, 0.01, or 0.001, respectively.

Control Waterlogged Control Waterlogged

‘Kyoho' ‘Campbell Early’

Fig. 1. Fruit characteristics in two-year-old ‘Campbell Early’ and ‘Kyoho’ grapevines as affected by waterlogging for 35
days.
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