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Abstract

BACKGROUND: This experiment was carried out to
evaluate the effect of potassium fertigation on the growth
and yield of fourteen years-old ‘Campbell Early’grapevine
(Vitis labrusca L.) on a sandy loam soil.

METHODS AND RESULTS: Potassium application (125
kg/ha/yr) was top-dressed as 30% of annual potassium
application in all treatments and the remainders were
drip-irrigated with 0 (0% of total K, KO level of the
remainder), 25 (17.5% of total K, K1/4 level of the
remainder), 50 (35% of total K, K1/2 level), and 100mg/L
(70% of total K, K1 level) in the intervals of 2 times a week
for 12 weeks and the effect of K drip fertigation was
compared to control treatment in which the K remainder
was applied with surface application as additional fertilizer.
The growth of stem diameter, leaf number and shoot length
were highest in K1/2 (50 mg/L K), but K of mineral contents
was lowest in KO. Yield of grapevine was no difference in
2008, but significantly higher K1/2 than other treatments in
2009. However, fruit quality (color degree, brix, acid
contents) was no difference among the treatment.
CONCLUSION(s): From the results, It is expected that
K1/2 levels of fertigation based on soil testing could be
more efficient to get optimum yield and save potassium

"WAA A Corresponding author):
Tel: +82-54-380-3154 Fax: +82-54-380-3125
E-mail: hortkang@korea.kr

132

fertilizer than control (surface application) treatments when
grapevine was drip-irrigated at open field condition.
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Table 1. Soil chemical properties affected by K fertigation
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Treatment” pH OM Av.P20s K Ca Mg
(1:5) (g/kg) (mg/kg) (cmol/kg)

Before Exp.” 7.6 15.3 364 0.63 8.2 2.1

Control 7.7 a* 149 ab 260 ab 0.33 d 7.0 b 20 a
KO0 76 a 155 a 299 a 0.38 cd 8.0 a 22 a
K1/4 76 a 14.3 ab 254 ab 0.47 bc 7.2 ab 21 a
K 1/2 7.5 ab 134 b 207 b 0.55 b 6.7 b 20 a
K1 7.5 ab 163 a 304 a 0.80 a 69 b 20 a

“Treatment: C(Surface application), K fertigation K0(0), K1/4(25), K1/2(50), K1(100 mg/L)

YBefore exp. soil: 10 Feb., 2009
TDMRT at p=0.05
Date: 23 June, 2009
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Table 2. The growth response of ‘Campbell Early’ grapevine affected by K fertigation
Z Shoot length Number of leaf Stem diameter Leaf area
Year Treatment 3
(cm) (Number/stem) (mm) (cm”/Leaf)
2008 Control 165 b’ 149 b 81b 378 a
KO 149 ¢ 15.0 ab 79 b 363 a
K1/4 162 b 15.7 a 8.4 ab 383 a
K1/2 174 a 159 a 88 a 379 a
K1 165 b 15.3 ab 83 b 367 a
2009 Control 138 b 13.4 bc 73 a 313 b
KO 134 b 13.1 ¢ 73 a 322 ab
K1/4 156 a 14.3 ab 73 a 309 b
K1/2 157 a 14.6 a 72 a 299 b
K1 145 ab 13.6 abc 74 a 354 a

“Treatment: C(Surface application), K fertigation K0(0), K1/4(25), K1/2(50), K1(100 mg/L)

yDMRT at p=0.05
"Date: 10 June, 2008-2009
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Fig. 1. SPAD value of ‘Campbell Early’ grapevine leaf
affected by K fertigation (Date. 1 August, 2008).
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Table 3. Mineral composition in leaf of ‘Campbell Early’ grapevine as affected by K fertigation

K

Treatment” T-N P (&/kg) Ca Mg
Control 132 a’ 59 a 225 a 14.7 a 50 a
KO 124 a 52 a 129 ¢ 14.7 a 44 a
K1/4 109 a 58 a 181 Db 151 a 55 a
K1/2 10.2 a 53 a 20.0 ab 159 a 58 a
K1 116 a 55 a 20.1 ab 16.1 a 58 a

“Treatment: C(Surface application), K fertigation K0(0), K1/4(25), K1/2(50), K1(100 mg/L)

yDMRT at p=0.05
"Date: 1 July 2009
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Table 4. Yield and fruit quality of ‘Campbell Early’ grapevine affected by K fertigation

Year Treatment’ Yield Cluster Number Cluster Weight
(kg/10a) (cluster/10a) (g/cluster)
2008 Control 2515 a’ 7976 a 319 a
KO 1546 a 5099 a 302 a
K1/4 2736 a 7276 a 377 a
K1/2 3140 a 8220 a 396 a
K1 2516 a 7535 a 314 a
2009 Control 1850 b 6348 b 289 b
KO 2117 b 6089 b 347 a
K1/4 2514 ab 8037 ab 309 b
K1/2 3002 a 9499 a 327 ab
K1 1836 b 5587 b 327 ab
“Treatment: C(Surface application), K fertigation K0(0), K1/4(25), K1/2(50), K1(100 mg/L)
fDMRT at p=0.05
Planting: 137 plant(2.7 2.7m)/10a
Table 5. Fruit quality of ‘Campbell Early’ grapevine affected by K fertigation
Year Treatment* Index of coloring Soluble solid Ti.tratable Berry wt.
degree contents( Bx) acidity(%) (g/cluster)
2008 Control 94 ab¥ 153 b 0.59 a 6.3 a
KO 9.8 a 16.0 a 0.57 a 6.1 a
K1/4 92 b 152 b 0.56 a 6.2 a
K1/2 93 Db 152 b 0.56 a 6.1 a
K1 91b 152 b 0.59 a 6.4 a
2009 Control 9.8 a 15.8 ab 0.52 a 6.1 a
KO0 93 b 16.0 ab 0.51 a 6.3 a
K1/4 99 a 165 a 052 a 70 a
K1/2 10.0 a 15.6 ab 0.51 a 6.7 a
K1 9.7 ab 152 b 0.54 a 6.5 a
“Treatment: C(Surface application), K fertigation K0(0), K1/4(25), K1/2(50), K1(100 mg/L)
DMRT at p=0.05
*0(poor) ~ 10(excellent), ‘Campbell Early’ Color Chart(RDA, 2006)
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