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Comparison of Efficiencies Among Hand Sorting, Vermifuge
Application and Combined Methods for Earthworm Sampling in the Field

Bae, Yoon Hwan and Young Eun Na*
{Department of Life Science, Daejin University, * Department of Environment and Ecology, Nail. Inst. Agric. Technol., RDA)

ABSTRACT

Efficiencies of hand sorting, vermifuge application and combined methods of them for sampling earthworms in the
field were compared. () Hand sorting : sampling unit of soil (50 cm X 50 cm X 30 cm, width X length X depth) was
dug out and earthworms were sorted by hands. (2) Vermifuge application : Solution of mustard, pepper or formalin
was treated onto the soil surface of smpling unit (50 cm X 50 cm, width X length). (3 Combined method : In a
sampling unit of soil (50 cm X 50 cm % 30 cm, width X length), hand sorting was carried out into the depth of 10 cm
or 15 cm and then vermifuge was treated. Earthworms were collected more in numbers by hand sorting than
vermifuge application although it was much more time-consuming and labor intensive. Efficiency of mustard to
extract earthworms was as same as formalin but much better than that of pepper. Combined method of hand sorting
with mustard treatment was more efficient than vermifuge applications and other combined methods. And it could
collect earthworms as many as hand sorting, but was much less time-consuming and labor-intensive than hand
sorting. Thus combined method of hand sorting (to the depth of 15 cm) with mustard treatment could be recom-
mended for the sampling of earthworms in the field.
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Table 2. Individual number and biomass of earthworms collected
by hand sorting, mustard and formalin application in a
orchard grass field of Suwon, Kyung-gi province of Sou-
th Korea in October, 1998

Collecting method Individuals/0.25m?  Biomass/0.25 m?2
ofiecting (Mean No.+S.E.) (Meang.=S.E)
Hand sorting 3.81+2.22a 3.25+1.592a
Mustard application 2.8+0.66a 4.741+1.450a
Formalin application 2.61+0.93a 1.89+0.552a

In columns, values that are followed by the same letter are not signifi-
cantly different by Tukey test (P>0.05)

Table 1. Sampling site, sampling date and sampling methods used in thew test and repliction of each experiment

Sampling site Suwon

Pocheon Pajoo

Sampling date 30, October, 1998

10, November, 1998 12, September, 1999

Hand sorting Hand sorting Hand sorting
Mustard application H.S.'+Mustard Mustard application
Sampling method Formalin application Pepper application
Formalin application
H.S.+Mustard
H.S.+Formalin
Replication 5 10 10

1 H.S., hand sorting
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Table 3. Individual number and biomass of earthworms collected by hand sorting and combined treatment of hand sorting and mustard
application in a harvested maize field of Pocheon, Kyung-gi province of South Korea in November, 1998

dga 23 B 5
Hand sorting Total 11.1£3.64a 4.18+1.480a
by hand sorting 9.4+2.67(77.7%) 3.73+1.121(71.2%)
Hand sorting +Mustard application by mustard 27+1.11(22.3%) 1.51£0.760 (28.8%)
Total 12.1+3.43a 5.24+1.640a

In columns, values that are followed by the same letter are not significantly different by T-test (P> 0.05)
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Fig. 1. Comparison of sampling time needed to complete the
labor-intensive work i.e. hand digging of soil between hand
sorting and combined treatment of hand sorting and
mustard in a harvested maize field of Pocheon, Kyung-gi
province of South Korea in November, 1998 H.S. stands
for hand sorting.

HAgt Bt

Tt o] of9le] AYo] FART Y= 2AlA
A ghe] ol ¢l o} (Edwards and Lofty 1977, Lee
1985, Edwards and Bohlen 1996), o] ®h-& A4 A)7+ 2
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and Hendrix 1997).
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Aoz vehgoh(&E 3). 23 12 &9z o] 30em7A 4
Aoz Aeolg AR 9 H: AzHE 0-10cm, 10-
30cm M2 vre] 2ARE ootk 0-10cm7bA] = $akg]
& 33 o] F AAE RolF: gAY vay& o
F& R AL fAdHl Tl o4t Hele He=
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Table 4. Individual number and biomass of earthworms collected
by hand sorting, vermifuges, and combined treatment of
hand sorting and vermifuges in a fallow land of Pajoo,
Kyung-gi province of South Korea in September, 1999

. Individuals/0.25m? Biomass/0.25 m?
Collecting method | (\fean No.+S.E)  (Mean g +S.E.)
Hand sorting 6.2+0.61a 7.18+1.183a
Hand sorting +
Mustard 6.1+0.66a 7.86 £0.870a
Hand sorting +
Pepper 4.0+0.49ab 5.18+0.531ab
Hand sorting +
Formalin 3.6£0.58b 2.34+£0.635bc
Mustard 2.0+0.54bc 2.5240.948bc
Pepper 1.1+0.23¢ 0.91+0.304c
Formalin 3.1+0.62bc 4.32+1.289%abc

In columns, values that are followed by the same letter are not signifi-
cantly different by Tukey test (P >>0.05)
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Table 5. Individual number and biomass of earthworms collected by hand sorting and vermifuges in the combined method of them in

fallow land of Pajoo, Kyung-gi province of South Korea in September 1999

Individuals/0.25 m? o I Biomass/0.25m?>
(Mean No.+S.E.) 1 (Mean g. £S.E.)
Collecting method e — - — -
by by Efficiency of by by Efficiency of
Hand sortmg Vermifuge vermifuge (%)! Hand sorting Vermifuge vermifuge (%)2
Hand sorting +Mustard 4.6+0.58 1.5+0.34 24.6 7.00x£0.851 0.8610.292 11.0
Hand sorting + Pepper 3.5+048 0.5+0.17 12.5 4981£0.572 0.20+0.098 3.8
Hand sort1ng+Fonna11n 2.5+0.48 1.1+£0.28 30.6 1.71+£0.526 0.63+0.209 26.7
! Ind1v1dual No. collected by vermifuge / Total No. 10()
2 Biomass collected by vermifuge / Total biomass 100
Table 6. Vertical distribtion of earthworms in each sampling site x Q
&

when earthworms were collected by hand sorting

Sampling . Individuals/0.25m2 Biomass/0.25 m2
site Soil depth (Mean No.+S.E)) (Meang.+S.E.)
Pocheon  0-10cm  6.5+1.93(58.6%) 2.17+0.745(51.9%)

10-30cm  4.6+1.93(41.4%) 2.01+0.945 (48.1%)
Pajoo 0-15cm  3.9+40.64 (62.9%) 5.04+1.184 (70.2%)
15-30cm 2.3+£0.56(37.1%) 2.14+0.688 (29.8%)
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