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Organic grape was generally produced in rainshield or plastic greenhouse culture while most of fruits were
produced in open field. But little attention has been given to soil properties with different culture facilities in
organic grape cultivation. This study was conducted to investigate soil physico-chemical properties of organic
grapes farms with different culture facilities and soil management practices. Organic fertilizer was main
resource to manage soil at organic grapes farms. Organic grapes farms were applied with total amount of
organic fertilizer at one time, either at basal or additional fertilization, whereas conventional grapes farms
applied with split fertilization. Bulk density and penetration resistance of soil were lower at both rainshield and
green manure-applied plastic greenhouse cultures than those at clean plastic greenhouse culture. Especially,
in plastic greenhouse, sod culture with natural weed after green manure application was more effective than
general sod culture in improving physical properties of the rhizosphere. The contents of organic matter,
available phosphate and exchangeable potassium tended to increase in the soils applied with green manure,
and the difference of soil chemical properties were significant between rainshield and plastic greenhouse
cultures. The optimum soil management was required in plastic greenhouse because pH, available phosphate
and exchangeable cations reached over optimum range. Consequently, the ground cover management is the
key factor to affect the chemical properties as well as soil physical properties extensively in plastic
greenhouse. It is found that sod culture with natural weed after green manure application resulted in
enhancement of utilization efficiency of nitrogen, phosphoric acid and potassium in soil in comparison with
general sod culture.
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Organic matter content of soil by ground cover management and culture facilities in organic grapes farms.
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Materials and Methods
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Table 1. Culture facilities, method of soil management and soil texture in organic grapes farms.

Organic fertilizer"/amount of input

Culture” Ground” cover Compost*/amount — Soily
Farmers s . Basal Additional
facilities management of input o . texture
fertilizer fertilizer
e — kg J

F1 R SC - - - L
F2 R SC HCM/2.0 - - L
F3 R SC CM/2.6 - EC/352 L
F4 R SG BM/5.0 HM/600 - L
F5 R SG - EC/231 - SiL
Fo6 P SG - - EC/100 L
F7 P SG PM/2.5 HM/666 EC/333 CL
F8 P SG SM/2.0 - - SL
F9 P SC PM/2.0 EC/400 - L
F10 P SC - HM/400 - LS
F11 P SC PM/2.6 - EC/333 SiL
F12 P CC - - - L
F13 P CC - EC/265 - L
F14 P CC PM/2.3 - EC/90 L

“R, rainshield culture; P, plastic greenhouse.

YSC, sod culture using natural weed; SG, sod culture using natural weed after green manure culture for winter season; CC,

clean culture.

*HCM, homemade cattle manure; CM, cattle manure; BM, bark manure; SM, swine manure; PM, packaged manure for sales.

“HM, homemade organic fertilization using rice bran, fermentation agent , etc.; EC, expeller cake.

L, Loam; SiL, silt loam; CS, clay loam soil; SL, sandy loam; LS, loamy sand.
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Table 2. Soil physical properties by culture facilities and ground cover management in organic grapes farms.

Ground Three phases Porosi
Culture facilities round cover Bulk density . A orosity
management Soild Water Air (%)
Mg m’ %
CC 1.32a° 49.8a 28.8a 21.4a 50.2b
Plastic greenhouse
SC 1.28a 48.2ab 25.0a 26.8a 51.8b
SG 1.17b 44.0b 33.8a 22.2a 56.0a
Rainshield culture SC or SG 1.15b 43.6b 28.7a 27.7a 56.4a

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 1. Penetration resistance of soil by ground cover management and culture facilities in organic grapes farms(SG, sod culture
using natural weed after green manure culture for winter season; SC, sod culture using natural weed; CC, clean culture).
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Table 3. Soil chemical properties by culture facilities and time of investigation in organic grapes farms.

Culture

o Time” . Exch. cation
Facilitie ®) pH EC oM T-N Avail. P,0Os CEC
(A) K Ca Mg
(1:5) dS m" g kg % gl 3 — (e 111s) S ———
1st 6.79 0.61 29.8 0.13 406 0.49 7.53 3.58 12.8
2nd 6.49 0.53 25.7 0.12 289 0.55 6.35 2.81 10.7
Rainshield 3rd 6.75 0.63 238 0.11 301 0.58 7.65 3.77 12.8
culture 4th 6.64 0.51 22 0.10 250 035 7.49 3.29 10.6
Av. 6.67 0.57 25.8 0.12 312 0.49 7.25 3.36 11.7
Ist 7.11 1.08 31.1 0.15 672 1.06 9.19 2.17 14.5
Plast 2nd 7.16 1.58 32.4 0.16 677 1.10 8.97 2.16 13.7
astic
Greenhouse 3rd 7.28 1.46 29.3 0.14 719 1.37 10.12 2.26 15.1
4th 7.07 1.72 30.3 0.15 660 1.02 8.51 1.93 12.1
Av. 7.16 1.46 30.9 0.15 682 1.14 9.20 2.13 13.9
A kksk skksk kksk skksk skksk kksk kksk skksk kk
F. value B ns ns ns ns ns * ns ns *
AxB ns ns ns ns ns ns ns ns ns
Optimum range” 6.0~6.5 - 25~35 - 200~300 0.3~0.6 5.0~6.0 1.5~2.0 10~15

“Ist, late Jun. ~ early July; 2nd, late Apr. ~ early May; 3rd, early Sept.; 4th, early Aug.
YRecommended rate of fertilizer on grapes(NIAST, 2006).
ns, *, ** **¥* Nonsignificant or significant at P < 0.05, 0.001, 0.001, respectively.

Table 4. The correlation coefficients between organic matter content and method of soil management according to the time of
investigation in organic grapes farms.

Time Ground cover management Compost Organic fertilizers Soil texture
Late Apr. ~ early May 0.407 0.196 0.228 -0.082
Late Jun. ~ early July 0.676%* 0.223 -0.002 0.180
Early Aug. 0.568* -0.341 0.377 -0.091
Early Sept. 0.455 0.116 0.064 0.215

¥, kx k%% Significant at P < 0.05, 0.001, 0.001, respectively.
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AR ok ol & Hot RSt 53] T3 wHle B4 Aat
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Ground cover management ® Clean culture C Sod culture A Sod culture after green manure
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Fig. 2. Organic matter content of soil by ground cover management and culture facilities in organic grapes farms.

Table 5. The correlation coefficients between available phosphate content and method of soil management according to the time of
investigation in organic grapes farms.

Ground cover

Time management Compost Organic fertilizers Soil texture
Late Apr. ~ early May 0.066 0.687** 0.094 -0.032
Late Jun. ~ early July 0.720%* 0.386 -0.290 0.292
Early Aug. 0.288 0.275 -0.388 0.108
Early Sept. 0.311 0.429 -0.310 0.130

*, kx k%% Significant at P < 0.05, 0.001, 0.001, respectively.

Compost ® Input O No input

Rainshield culture Plastic greenhouse
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Fig. 3. Available phosphate content of soil by compost input and culture facilities in organic grapes farms.
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Table 6. The correlation coefficients between exchangeable potassium content and method of soil management according to the

time of investigation in organic grapes farms.

Time Ground cover management Compost Organic fertilizers Soil texture
Late Apr. ~ early May 0.022 0.528 -0.325 0.550
Late Jun. ~ early July 0.534 0.511 -0.389 0.584*
Early Aug. 0.527 0.261 -0.201 0.689**
Early Sept. 0.448 -0.147 -0.016 0.513
*, Rk FE¥ GQionificant at P < 0.05, 0.001, 0.001, respectively.
Soil texture M Clay loam soil ® Loam £\ Loamy sand O Silt loam [J Sandy loam
Rainshield culture Plastic greenhouse
25 SG or SC . G sc cc
T_g) 20 ‘
-1
| i
1 g ﬁ o ° &‘
<z .
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£ e ] s i g
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Fig. 4. Exchangeable potassium content by soil texture and culture facilities in organic grapes farms.
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