FZEAFEE A A2 A15(2002)
Korean Journal of Environmental Agriculture
Vol. 21, No. 1, pp. 24~30

CIAITHEHE
Procymidone

Pak-re
FARAzATY A7) g
1149 279 A4, 2002 1€ 99 TEI)

-
oond

SHOH XRYEHO| 21x0] YL E

©T
TR OiXl= %
"ol
- Fdvishn 3y

Effect of Coverings on the Growth of Ginseng and the Persistency of Procymidone in

Growing Soils

Hyo-Kun Kim and KyuSeung Lee ("Korea Ginseng and Tobacco Research Institute, Daejeon 305-345, Korea, ‘College of Agri.,

Chungnam National Univ., Daejeon 305-764, Korea)

Abstract :

Ginseng (Panax ginseng C. A. Meyer) has been cultivated on raised beds with shading condition for 4 to 6 years because

of its physiological characteristics. This shading condition maintains relatively stable soil environments protecting from rainfall and
direct sunlight. Therefore, pesticides in ginseng growing soil are exposed to far different environment from the general cropping field.
To study the behavior of pesticides under this condition, the effect of covering on the persistency of Procymidone in ginseng
cultivating soil was investigated by using several shade materials. The most important factor affecting Procymidone persistency in soil

under covering was water leakage rates of shade materials.
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Table 1. Physical and chemical properties of the soils

(Year:1997)
Soil particle Oreani
- ganic
Years of . Soil distrbotion(%) o matter CEC
cultivation texture . o (cmol'/kg)
Sand Silt  Clay (%)
3 L 3B 45 2 56 0.8 115

* Bach figure in this column represents age of ginseng,
® Lloam.
€ Soil:H0=1:5 (w/w).
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Procymidone?] ZHHEHE A% EAE AHe A
%0, 18, 30, 60, 90, 120 27 HAFcE EXS ®E (10
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AR $EFFL 29870, 2 mm AS FAAT F ulgy)
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£
g 9 o GLCH 4], E43 At g+& A8 154

f of r:L mlo

Table 2. Coverings and shade material used in the ginseng

field
Coverings . Shade material Area (unit%162 m))
Bare None 6=3x2 replicates
Glass Glass plate 6=3x2 replicates
(transparent, 5 mm thick)
Thatch Rice straw 18=6x3 replicates

Shade cloth  Woven polyethylene cloth
(P.E-black)  (black, threefold)

Shade cloth  Woven polyethylene cloth
(P.E.-blue) (blue, fourfold)

18=6x3 replicates
18=6x3 replicates

Combination Blue P.E. cloth + plastic film
+ rice straw thatch

18=6x3 replicates

2162 m’ = 90 cm x 180 cm : Kan
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Table 3. GLC operating parameters for the analysis of Procy-

midone
Instrument : Varian GC 3400 with Waters 746 Data Module
Column : DB-5ms(30 mx0.53 mm LD, 0.5 um film thic-
kness) fused silica capillary column
Detector : Thermionic Specific Detector (NPD)

Temperature : Injection port ; 250
Column ; hold at 140C(1 min) and progra-
mmed to 240TC at 4C/min, hold
at 240C for 4 min. Detector ; 28
0T
Gas flow rate: Carrier (He) ; 5 mL/min
Make-up (Ny) ; 25 mL/min
Fuel (Hy) ; 43 mL/min
Fuel (Air) ; 175 mL/min
Bead heating current : 3.00 A
Chart speed : 5 mm/min

Injection volume : 1 uL
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Fig. 1. Meterological changes during the field experiment
period(Year:1996).
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Table 4. Difference of climatic factors under several coverings

Coverngs 1 P m
(© * W
Bare 208 100.0 100.0
Glass 20 68.0 0
Thatch 19.6 8.6 81
P.E.-black 189 6.9 6.2
P.E.-blue 19.6 74 18
Combination 19.2 6.3 0
Period : 199. 7. 18. ~ 19%. 11. 15.
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Fig. 2. Difference of soil water potential under several coveri-
ngs (Period : 1996. 7. 18. ~ 19%. 11. 15.).
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Table 5. Effect of shade material on shoot growth of Panax

ginseng’
b

Shade Days
el 0 i 30 ) %

g8 ®5 @ 9/16)  (10/16
Bare 1374024 138:043 1.08:028 0.90:0.36 ¢
Glass 1332035 154:042 111:045 1214046 1214035
Thatch 189:068 1724040 173:037 186:058 146:058
PEblack 513,031 1520052 1655050 1524046 1325046
P.E.-blue

200050 1.78+0.87 1.67+048 1.64+045 1.1810.36

Combination 2.03+040 155+045 1.33+039 1.63+057 1341052

* Mean#Standard deviation (n=15), fresh wt, g.

b Days after Procymidone treatment, and date of sampling in
parentheses.

¢ Defoliated at this time.

Table 6. Effect of shade material on root growth of Pammax gi-

nseng’
Days’
Shade
material 0 18 30 50 € 120
718y (8/5)  (8/17 (9116} - (10/16) - {11/15)
Bare 222:0.72 271106 270+0.68 2.69+0.68 325:1.07 2.99:047

Glass 2614106 3.25+41.04 2.85+088 3.98:0.95 4394131 3.35:0.75
Thatch 3.5241.23 421+0.89 433+0.71 6174145 5554158 645+201
P.E-black 352:078 3.35t1.20 4061095 4.92£126 6.51+1.69 659:2.06
PE-blue  344z085 3774182 409+1.05 491£1.42 599218 538183

Combination 3.83:1.12 3.43+1.26 3461090 517145 4.86+1.34 526+193

* Mean:Standard deviation (n=15), fresh wt., g.
b Days after Procymidone treatment, and date of sampling

in parentheses.
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Table 7. Effect of shade material on the growth of Panax
ginseng in the year after Procymidone treatment®

o Daysb
Shade G
materil 8260 320 40
(1997/4/4)  (97/6/3)  (1997/8/23)
Bare Shoot : 24108 195:084
Root  304+124 2314093  578+141
Clase Shoot . 3814183 169:092
Root  325:084 3344135 7501258
Shoot : 6651195 7551362
Thaich  Root 667208 548:186 1883155
Shoot . 616232 7311268
PEDck  poot 6761105 4094120 1702538
R : 5161242 680429
- Root  51+187 4374173 16421580
Combination S0 : 6451205 7851346
Root 5404137  477:139 17624831

* MeantStandard deviation (n=15), fresh wt,, g

® Days after Procymidone treatment, and date of sampling in
parentheses.

¢ No shoot at this time.
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Table 8. Persistency of Procymidone in the ginseng cultivated
soil affected by shade material’

Days", '

S]“t:_al .
e 9 ®5 811 ©ne (0ae (15
Bare 20 068 047 0B 03 0I5
Glass 6% 444 401 315 277 2%
Thatch 36 13 0m 091 08 087

P.E-black 269 1.34 113 115 0.74 0.86
PEblue 49 292 252 123 1.64 192
Combination  1.93 1.50 149 133 132 1.09

* ug/g dry weight basis, mean of duplicate samples
® Days after Procymidone treatment, and date of sampling in

parentheses.

Table 9. Effect of shade material on the half-life of Procy-

midone residue in ginseng cultivated soil

Shade material Reg equation  Cor. Coefs) Halflife(day)
Bare In y=0.174-0.018 x 08%° 7
Class In y=16496104x10° x  -0.894° 76
Thatch In y=0642-8852x10° x 0734 pil
PE-black In y=0574-7.692x10° x -0.831° 36
PE-blue In y=1.208-7.345x10° x 0.725° 39
Combination 1 y=0527-3508x10° x 0912° 161

" . Significant at P = 0.05, 0.01.
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Table 10. Procymidone concentration in ginseng cultivated
soil affected by shade material in the year after
Procymidone treatment (1997,3 year old)®

Days”

Shade

material 260 320 400

(1997/4/4) (1997/6/3) 199778/ 22}

Bare 0.12 0.11 <0.05
Glass 290 311 288
Thatch 0.88 0.76 0.81
P.E-black 0.59 0.65 047
P.E-blue 1.60 161 153
Combination 0.99 112 0.85

* Mean of duplicate samples, dry wt. basis, ug/g.
® Days after Procymidone treatment, and date of sampling in
parentheses.
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