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Status of Usage and Residue of Pesticide
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ABSTRACT

Usage and residue of pesticide were surveyed for five years from three golf courses which have
morethan eighteenholes inKangwon-do from 1992 to 1996. A total of 186 samples(soils, lawns,
effluents) were collected from these courses and residual levels of four kinds of organochlorines and
twelve kinds of organophosphorus pesticides in each samples were determined by GC-ECD and GC-
NPD. The amount of pesticide used in each golf course was 1,635.6kg a year on the average, and that
of pesticide to the green and the fairway were 33g/m’ and 3g/m’, respectively. The pesticide which
was not permitted for the management of golf course was detected in 24 of 186 samples and its
detection rate was 12.9%. The average pesticide residue in soils was 0.208 ppm for captan, 0.031 ppm
for daconil, respectively. Detection rate of the prohibited pesticides has decreased every year since
1992, and there were no residues all the tested samples in 1996.Based on these results, it might be
judged investigation methods of pesticide residue should be changed with current using pesticide from
the prohibited pesticides and the criteria of residual pesticides in effluents of golf course also should
be established.

key word : pesticide usage, prohibited pesticide, detection rate, residual pesticides, investigation
methods
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Extraction

Organophosphorus
(Dichloromethane : Benzene = 1:4)
Organochlorine

(Dichloromethane)

Dehydration

Concentration

Clean up

i

Active Carbone @ Cellulose (1:10)
8 15 mmx300 mm
Benzene

| Concentration |

Chlorpyrifos, DDVP, Trichlorfon
Dimethoate, Diazinon, MEP,
Metasystox, Methidathion, PAP
Parathion, Phosmet, EPN

Clean up

Florisil

¢ 20 mmx400 mm
n-Hexane, Dichloromethane

Acetonitrile
| Concentration l

Daconil, Dicofol
Captan, Captafol

Fig. 1. Schematic procedure for analysis of organophosphorus and organochlorine pesticides in soil and lawn

of golf course.
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Table 1. Annual Amount Pesticide used in Golf

Course
(unit : kg)
Year Month Chunchon(27hole) Yongpyong(18hole)  Seorak(i8hole)
1~3 370 (158.4) - 43 (9.6)

- 4~6 873 (3346) 445 (203) 3365 (151.8)
7~9  L171 (491.7) 813 (370.1) 7451 (340.1)
10~12 513 270) 524 (2324) 2754 (1213)
Tol 2927 (12554) 1,728 (8143) 1,400 (628.8)

_ - 569 (28.6)

o 1.3 79@5D 276.5 (144.7) 8235 (401.6)

624.2 (233.2) 928.9 (466.9) 5139 (278.5)

2109 (98.5) 4052 (1845) 761 (35.5)
Totl 1473 (6167) 16106 (796.1) 14704 (744.1)
1~3 52 (17.9) - 749 (33.9)

g 6 NSty 3517473 893.9 (489.5)
7~9 4463 (229) 621.2 (330.8) 851.2 (515.9)
10~12 2484 (1245) 894.5 (438.6) 290.9 (151.8)
Total 22212 (628.7) 1,867.4 (942.7) 21109 (1191.5)
1~3 20 (62) - -

5 42 958.7 (342) 1728 (108.4) 998.6 (432.9)
7~9 629.1 (226.6) 3318 (1445) 10738 (527.8)
10~12 1079 (598) 4535 (2162) 87 (30)
Total ~ 1,725.7 (634.6) 958.1 (469.1) 2,159.4 (991.1)
1~3 — - 30.5 (16.8)

g 6 4moase — 1025 (61.5)
7~9 464.8 (187.3) 178.8 (101.8) 1,204.0 (334.0)
10~12 1200 (59.3) 1100 (65.0) 1928 (116.7)
Total ~ 1,063.8 (427.2) 288.8 (166.8) 1,529.8 (527.9)

Average . 1,882.1 (712.9) 1,290.6 (637.8) 1,734.1 (816.7)

() means the ingredients of the pesticide
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Table 2. The Amount used of Pesticide per Unit

Area in Green and Fairway of the Golf
Courses

(unit:g/m?)

Yongpyong Seorak

Chunchon

Year
Green  Fairway  Green  Fairway  Green  Fairway

Area(m’) 32379 221,104 13,098 345245 13473 208,458

153 24 2.7 29 332 49
) (L) (08 @5 (152 (@26
246 05 489 12 498 69
(129)  ©3 @59 (08 (356 @D
254 09 38.1 13 501 71
(123 (5 (188 (06 (@) @29
208 15 174 02 288 5.5
asy  ©® 1 Q1) 126 QD
215 13 368 14 05 61
O ©7 88 @7 (05 (28

93

9

95

96

Ave.

() means the ingredients of the pesticide
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Table 3. Kinds of Pesticides used mainly for 5
years in Golf Courses

(unit : kg)
Classifica- Chunchon(27hole)  Yongpyong(18hole) Seorak(18hole)
< the . the ; the
tion Kmds of Amount KmflS_Of Amount Kmds of Amount
Pesticides ~ \..q  Pesticides .4 Pesticides o4
| Oxin-
Iproding  L19% Thiophanste- 5325  copper 4975
596.9 Iprodion  (758.2
Tolclofos- (3%69) Metiyl  (3732) Meproni (7582
Methyl 1,269.4 Tolclofos- 11175
asicide | hionhanate. 07 Methyl  (838.4)
[ ate-
greide | FHOPRARE” g1 5 905.0
Methyl
(59.1) . . (452.9)
Polyoxint 5999 Odn-copper 5305 790.1
Thiam  (186.3) + Iprodion  (267.8) (1976)
I 8515 . 425 6720
(343.8) (339.4) 3115)
.. . 1,8720 . 660.0
Herbicide Bensulide 951.9) Bensulide (15.0)

() means the ingredients of the pesticide
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Table 4. Annual Detection Rate of Pesticide in the
Golf Courses

Total 1992 1993 1994 1995 1996

No. of analysed samples | 186 42 42 42 30 30

No. of detected samples | 24  15* & 2z 2 0

Detection Rate (%) 129 357 119 48 6.7 0

Golf Arca | Chunchon |8 (62) 7 (14) 1(14) 0 (14) 0 (10) 0 (10)

(No. of | Yongpyong {5 (62) 4 (14) 1 (14) 0 (14) 0 (10) 0 (10)

Samples) Seorak |11 (62) 4 (14) 3 (14) 2 (14) 2 (10) 0 (10)

Remark 1) : 4 (Daconil), 9 (Captan), 4 (Diazinon)
2) : 4 (Daconil), 1 (Captafol)
{ ) : pesticide 3) : 2 (Daconil)
detected 4) : 2 (Daconil)
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Table 5. Detection Rate of Pesticide in Soils,

Lawns and Effluents

Soil Lawn
Total Effluent
Subtotal Green Fairway Subtotal Green Fairway

No. of
Amlysed 186 78 39 39 78 39 39 30
Samples

No. of
Detected 24 17 13 4 7 6 1 0
Samples

Detection

9 2L . 10.3 l 154 26 0
Rate (%) 129 8 333 ‘ 9.0
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Table 6. Detected Sites and Residual Concen-
tration of Pesticide

Concentration
No. of Detected

Range (mg/ke)
(Average)

Detected Sites
Kinds of Pesticides ~ Samples

(Detected Number)
Soil Lawn Soil Lawn

Chunchon Green Soil (2)

v Tairway Soil (1)
.007 - Y
0.007 0319 ongpyong Green Spill (1)
Captan 8 1 054 Fairway Soil (2)
0319) .
(0.208) Seorak Green Soil (1)
Organo- #  Fairway Soil (1)

chlorine Chunchon Green Lawn (1)

0.01
- (0.01§)Yongpyong Green Lawn (1)

0.003- 0015~ Seorak Green Soil (8)

Chunchon Green Soil (2)
Seorak Green Lawn (1)
(©.031) (0‘026)Yongpyong Green Lawn (1)
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