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Water Pollution Caused by Agricultural Chemicals and Fertilizers in the Drainage from Golf Links:
Satoko TOMIMORI, Yuichi NAGAYA and Tetsuro TANIYAMA (Faculty of Bioresources, Mie University, Tsu 5714
Japan)

Abstract : An investigation of agricultural chemicals and chemical fertilizer used by golf links were carried out
from June 1991 to May 1992. Immediately after or during the rainfall, sampling for drainage was started at 6
points of 3 golf links. About 15 agricultural chemicals, nitrogen, phosphorus and potassium were analyzed. The
following results were obtained. Nine agricultural chemicals including 3 herbicides (Propyzamide, Simazine,
Napropamide), 4 bactericides (Flutoluanil Isoprothiolane, Captan, Tolclophos-methyl) and 2 insecticides
(Diazinon, Fenitrothion) were detected. Detectable frequency was different at the 3 golf links and the 6 sampling
points. The highest levels of agricultural chemicals were detected in June, and high levels of Flutoluanil,
Isoprothiolane and Captan were detected. These concentrations were higher in September, and high levels of
Propyzamide and Simazine were detected, and each maximum level was over 8 and 3, gL.~!. Many concentrations
were from 0.1 to 1.0y gL.~*. Every component of the chemical fertilizer found in the drainage water from golf links
were at high levels in comparison with rivers. Changes in these concentrations were closely related to time of
fertilizer application for lawn management.

Key words : Agricultural chemicals, Golf links, Nitrogen, Phosphorus, Potassium, Water pollution.
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Table 1.

List of agricultural chemicals analyzed and their characteristics.

Agricultural chemicals

Characteristics***

Fish-toxity*

ADI**

Propyzamide (herbicide)

Simazine (herbicide)

Butamifos (herbicide)

Napropamide (herbicide)

Flutoluanil (bactericide)
Isoprothiolan (bactericide)
Captan (bactericide)
Chlorothalonil (bactericide)
Tolclophos-methyl (bactericide)
Iprodione (bactericide)
Diazinon (insecticide)
Fenitrothion (insecticide)
Isofenphos (insecticide)
Chlorpyrifos (insecticide)
Isoxathion (insecticide)

WowwEFPRrroomwmm e x> >

Oncogenicity
Mutagenicity

Swelling of liver and kidney

0.1 Oncogenicity

0.03 Oncogenicity

0.3

0.002 Influence on the clomatin
0.005 Oncogenicity

0.001  Nurvul disturbance

0.01 Mutagenicity

* Fish-toxity is ranked from A to D. A is the weakest and D is most toxic.
** ADI : Acceptable Daily Intake (mg kg~'day~'bw bw :body weight).
*** The data for these agricultural chemicals were obtained from the Toxity-Dictionary of

Agricultural Chemicals.
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Table 2.
sampling point.

Frequency of detection of agricultural chemicals in drainage at each

Sampling point St. 1

St.2 St.3 St.4 St.5 St.6

Number of sampling 47**
Count of analysis

705**#

47 46 45 46 46
705 690 675 690 690

Detected pesticides and count of detection

Propyzamide 26
Simazine 31
Napropamide —*
Flutoluanil 39
Isoprothiolane 39
Captan 24
Tolclophos-methyl
Diazinon 4
Fenitrothion 2
Total count of detection 169

26 15 17 18 19
37 10 3 1 -
- - - - 9
46 46 34 20 7
45 41 17 3 6
19 28 27 26 25

1 - 7 10 -
13 6 1 - 2

7 1 4 3 2
194 147 110 81 70

* Undetected.

** Number of sampling in each station.

*** Number of sampling X fifteen pesticides.
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Table 3. Monthly count of detection of agricultural chemicals in drainage from golf links.
Month 6 7 8 9 10 11 12 1 2 3 4 5
Number of sampling 584 36 24 24 24 18 6 6 5 34 24 18
Count of analysis 8704 540 360 360 360 270 90 90 75 510 360 270
Detected pesticides and count of detection

Propyzamide — — - 7« 18+ 17+ 6 6 5 30 20 12
Simazine 24 11 6 5+ - 4 2 2 1 9% 11 7=
Napropamide — - - - - — - - - 2x 4« 3
Flutoluanil 35 19 17 18« 19 14 4 4 4 25 18 15
Isoprothiolane 35 16 13+ 11+ 10 10 3 3 4 18 15 13
Captan 53 22 14 14 17 4 - = 10 9 1
Tolclophos-methyl 16 1 1 1 — 1 - - - - — 2
Diazinon 17 8 1 — - — - - = = - -
Fenitrothion - 5 8x 6x — - - - - - - -
Total count of detection 180 82 60 62 64 51 19 15 14 94 77 53

* Some of them were higher concentration.
»* Undetected.

# Number of sampling in each station.
## Number of sampling X fifteen pesticides.
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Table 4. Frequency of detection of agricultural chemicals in drainage at each
concentration level.
Concentration >1.0 uglL™! 1.0~0.1 pgL™! <0.lupgL!
Detected pesticides and count of detection
Propyzamide* 20 45 56
Simazine*+* 27 54 1
Napropamide 9 s —
Flutoluanil 69 122 1
Isoprothiolane 27 122
Captan 3 5 141
Tolclophos-methyl - 14 8
Diazinon — 10 16
Fenitrothion 3 14 2
Total count of detection 158 386 227

* The Ministry of Welfare guides the concentration of Propyzamide less than 8

ugLl™', but 6 samples were higher.

=+ The Ministry of Welfare guides the concentration of Simazine less than 3

ugL™!, but 19 samples were higher.

**x [Undetected.

Table 5. Frequency of detection of agricultural chemicals in drainage at each
volume of water.

Volume of water* >5 4 3 2 <1

Detected pesticides and count of detection
Propyzamide 7 31 27 15 41
Simazine 2 24 32 8 14
Napropamide —x* 2 5 2 -
Flutoluanil 15 70 49 27 29
Isoprothiolane 10 51 42 20 26
Captan 14 59 46 18 7
Tolclophos-methyl 4 11 2 3 -
Diazinon 1 9 12 3 1
Fenitrothion 5 10 3 -

Total count of detection 58 267 218 97 118

* The volume of water in the drain is ranked when we have sampling. 3 is

ordinary, 5 is much, and 1 is less one.

** Undetected.

HZRIT4ELH%2BEEL, 191 FE6 HOBENE
DOEFFHE18lmm THY, 7HIX 231.5mm, 8 BiZ
144.5mm, 9 HiZ 321 mm, 10 Bi% 225 mm, 11 B
¥ 118 mm, 12 Hix50.5mm, 1992 &1 H % 37.5
mm, 2 Hi% 21.5mm, 3 /X 142 mm, 4 A1 153.5
mm, 5 Aid 164 mm TH-7z, # L TKELrBWE
DR E A5 L AKE(LLET) OEFEOFHERE L
6~10mm TH Y, (2)ix 11~15mm, {3)iF 21~25
mm, {4)1% 26~30 mm, {5 LAL) 3 36~40 mm T
Hotz, BEDOKELDPRLZEDUDEBEEH 267
ETRBERLEHE RLL S, /2, Thlllo,

BERIC L D KRESEZ TGBUE) B e, HICE
EOMREERIIR DR kot, 70520,

AV TuFE T E, WTHOKETLREEIG
ot TLNTZN, FrTE L W) R G
PLE) ERMOBHCHBHEEINRLT W, 7ot
PIPFEALLT)OBRREOYZWESIIKRESQ
T, BeRIIMEINLEERBLICOLT
KEBDREEIE 2T LT, P27k XF),
Zrx=bhaFtriREEnERD S B 4R G
L) ORBEOFENHK 8 ElR D7z,

5. T 7BHKPORERENERFE(L
BEXOZ7OEY S M3 3L 78Hkd L ok
Han, ¥»=Y >3 A, BIA78Hkd, +7a
NIFRCTV7EH kb L oBRE s, B1K
(23 TN 7 BHIKPORERORRFE L E R L7z,

NII-Electronic Library Service



BARO— IV 7 FHART ORI - BRI IC & B KEER 447

Table 6. Percentage of detection of agricultural chemicals in drainage at
volume of water.

Volume of water* >5 4 3 2 <1
(%)= (%) (%) (%)

(%) count of detection

Propyzamide 5.8 25.6 22.3 12.4 33.9 121
Simazine 2.5 30.0 40.0 10.0 17.5 82
Napropamide 0 22.2 55.5 22.2 0 9
Flutoluanil 7.9 36.8 25.8 14.2 15.3 192
Isoprothiolane 6.7 34.2 28.2 13.4 17.4 151
Captan 9.7 41.0 31.9 12.5 4.9 149
Tolclophos-methyl 20.0 55.0 10.0 15.0 0 22
Diazinon 3.8 34.6 46.2 11.5 3.8 26
Fenitrothion 26.3 52.6 15.8 5.3 0 19
= For abbreviation, see Table 5.
*+ (%) is percentage of detection.
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Fig. 1. Monthly changes in herbicides concen-
tration of the drainage from each golf link.
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Fig. 2. Monthly changes in bactericides concen-
tration of the drainage from each golf link.
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Fig. 3. Monthly changes in total nitrogen con-
centration of the drainage from each golf
link.
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tration of the drainage from each golf link.
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