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ABSTRACT. Earthworm cast occurred in surface of turfgrass in golf courses which affect turfgrass maintenance and golf play. In
this study several survey of seasonal fluctuation of earthworm cast in different golf courses (Anseong, Gapyeong, Gunpo and
Yongin in Gyeonggi province, and Geumjeong in Busan) was done. A number of earthworm, soil temperature and moisture of
detection site of earthworm cast in each golf course were also done. Cast occurred in different golf courses are found mostly from
April to November on turf surface and the cast number varied in different month as well as in golf courses. In the same golf
courses, a number of detected cast was difference from individual sites. A number of cast and earthworm was correlated. Also, in
higher soil moisture showed the higher cast density in different golf courses. Soil temperature and moisture of detecting cast
ranging from 2.1°C to 33.1°C and 4.9 to 44.1%, respectively. In case of cast, soil temperature level lies in between 10-15°C where

the highest soil moisture was 25%.
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Table 1. Survey site and date for number of earthworm and cast in each golf courses.
Golf Direct Tea saponin Turfgrass Survey date
courses observation site drenching site height (mm) (day/month)
Anyang No 10 hole No 11 and 12 17~21 mm 4/29,5/22,6/14, 8/22,9/16, 11/1
Anseong West 6 hole ~ West 9 and North 8 hole 20~24 mm 4/22,9/10
Dongrae No 4 hole No 6 and 7 hole 13~21mm  4/8,5/10,6/9,7/22,8/26,9/26,10/28,11/ 19
Gapyeong Pine 7 hole Pine 9 and Maple 12 hole 20~24 mm 5/8,10/2
Glenrose No 9 hole No 2 and 5 hole 20~24 mm 4/17, 5/20, 6/13,9/16,11/1
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Table 2. Mean number of earthworm cast in soil digging survey site of each golf courses.

Golf Mean number of earthworm cast in each month + SD

courses 4 5 6 7 8 9 10 11
Anyang 9.143.6aA” 7.512.6bA  5.510.6bA NT 1.540.6bA  3.330.5bA NT 45.5+36.6aA
Anseong  10.3%3.3aA NT” NT NT NT 3.8+al.0A NT NT
Dongrae 8.2+5.4abcA 5.8%t13cA  4.8t1.3cA  6.8%2.5bc  12.5+2.5aB  3.3£3.5cA  5.510.5cA  11.513.1abA
Gapyeong NT 7.514.4aA NT NT NT NT 6.8+1.0aA NT
Glenrose  13.249.7aA  5.3+1.0aA  7.3£5.3aA NT NT 6.8t4.2aA  6.3+1.0aA NT
"The same lowercase and uppercase letter in each row and column indicated that there is no significant difference among means (Duncan’s

multiple range test, P<0.05).
“NT; no survey.

Table 3. Mean number of earthworm in soil digging survey site of each golf courses.

Golf Mean number of earthworm in each month = SD
courses 4 5 6 7 8 9 10 11
Anyang  2.7+1.8abB* 1.5£1.9bA  0.5t0.6bA NT 1.0£1.2bA  1.8+1.7bAB NT 5.0+2.6aA
Anseong  9.6%6.1aA NT NT NT NT 7.016.3aA NT NT
+

Dongrae  4.243.4aB 2.3K2.2abc 1.0£1.4bcA  2.8+2.6abc  4.3t1.5abB  0.8£0.5cB 0.5+0.6cB 0.0+0.0cB
Gapyeong NT 1.3+1.5A NT NT NT NT 2.0£0.8B NT
Glenrose  2.8+2.0bB 1.840.5bA  1.5t1.0bA NT NT 3.542.6bAB  6.8+3.0aA NT
"The same lowercase and uppercase letter in each row and column indicated that there is no significant difference among means (Duncan’s

multiple range test, P<0.05).
“NT; no survey.

Table 4. Mean number of earthworm cast in tea saponin drenching survey site of each golf courses.

Golf Mean number of earthworm cast in each month + SD

courses 5 6 7 8 9 10 11
Anyang 44+14cAB"  3.910.8bcA NT 8.9+6.1aA 6.312.5abAB NT 11.3£5.6dA
Anseong NT* NT NT NT 5.8+15AB NT NT
Dongrae 2.74£0.9bB 4.0£3.4bA 1.9+1.0b 1.8£1.0bB 8.5£1.0bA 11.1+6.9bA 22.4%14.5aA
Gapyeong  7.115.0aA NT NT NT NT 7.1£1.2aA NT
Glenrose 3.1£1.1bB 5.3+1.8bA NT NT 3.1£1.8bB 14.7£10.6aA NT

"The same lowercase and uppercase letter in each row and column indicated that there is no significant difference among means (Duncan’s

multiple range test, P<0.05).
“NT; no survey.

Table 5. Mean number of earthworm in tea saponin drenching survey site of each golf courses.

Golf Mean number of earthworm in each month + SD
courses 5 6 7 8 9 10 11
Anyang 1.6£1.1bAY 5.145.9abA NT 6.0+£3.4abA 7.143.8aA NT 2.3t1.8abA
Anseong NT* NT NT NT 4.5+5.4AB NT NT
Dongrae 4.3t4.5abcA  2.614.9bcA 2.7+1.0abc 0.0£0.0abB 1.4£1.1cB 0.310.5cA 1.522.4cA
Gapyeong ~ 2.312.8aA NT NT NT NT 3.443.7aA NT
Glenrose 3.1+1.2aA 2.0£0.8aA NT NT 2.3+1.4aB 3.8£3.3aA NT

"The same lowercase and uppercase letter in each row and column indicated that there is no significant difference among means (Duncan’s

multiple range test, P<0.05).
“NT; no survey.
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Table 6. Mean number of earthworm and cast, soil temperature and moisture depending on high and low density area of
earthworm cast in golf courses.

Density of cast Mean no. of Mean no. of Mean sg)il temperature Mean soil moisture
cast+ SD earthworm + SD (°C)£SD (%) £ SD
High density area 8.018.7 3.143.6 20.416.0 24.517.6
Low density area 0.0£0.0 0.5%1.4 20.5+5.7 23.1+8.6
Pr>[t] 0.0001 0.0001 0.5138 0.0442

TS A rdl 0372158 9] A (p<0.001)
£ EtH(Fig. 1).

A A Go] EHE AR Y| EG2ES 2ARE 23}
2.1°CoJlA] 33.1°C7HA] thgt Lmtfoll A x| go] 2 ET}
I 257t w25 AP0 2HE o= 4
sl A3FS 2 THr=-0.25489, p<0.001)(Fig. 2). & o]
7 A H BT 7.8-33.1°CE ThFSE 2ol A it
Aol =l Hl=t wHEZ #el H 2rHths A 2%
7F 5.7°C H & Th(Fig. 2). Ago] TATE 2=0h= 59
FEEAE EAou A4 42 fIUtHr=—0.02444,
p=0.5695).

Aol HHE AR 9O EFpRTS 4.9-44.1%% 2
o o] AR A o] BT 6.4-44.1%S H(Fig. 3).
HHE AT EgpRits ARATE ey Alg el
Foh= o ATAIE E3ATHr=0.10904, p=0.0109).
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