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Selection of Indicator Insects for the Evaluation of Agricultural Environment
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ABSTRACT : To select indicator insects, the abundance of which is one of the major criteria for the
evaluation of agricultural environment, was designated and monitored in the three sites (Hongcheon A,
B, and Yangpyeong) from 2001 to 2003.

Characteristics of rice cultivation are usual cultivation with 2 or 3 times sprayed chemical agents per year
in Hongcheon A site, duck cultivation with non-sprayed chemical agent, green manure and mowing in
Hongcheon B site, and pond snail with non-sprayed chemical agent, green manure and mowing in
Yangpyeong site.

Dominant floral species are Digitaria ciliaris (Retz.) Koel., Persicaria thunbergii (Siebold & Zucca-
rini) H. Gross, Echinochloa crus-galli (L.) Beauvois, and Humulus scandens (Lour.) Merr. in Hong-
cheon A site, Digitaria ciliaris (Retz.) Koel., Persicaria thunbergii (Siebold & Zuccarini) H. Gross,
and Echinochloa crus-galli (L.) Beauvois in Hongcheon B site, and Digitaria ciliaris (Retz.) Koel.,
Setaria viridis (L.) Beauv., and Persicaria longiseta (De Btuyn) Kitagawa in Yangpyeong site. Degree
of green naturality (DGN) was higher in Hongcheon B site (2.0) and Yangpyeong site (3.6) than in
Hongcheon A site (1.6).

Number of species and individual of insects collected in the three sites were abundant on August and
September. The species diversity was higher in Hongcheon B and Yangpyeong than in Hongcheon A.
And Coleoptera was dominant in the all sites.

The dominance index (DI) was the lowest, but diversity index (H'), evenness index (E) and richness index
(RI) were the highest in Hongcheon B site.

Based on three results, indicator insects for the evaluation of agricultural environment were selected as
Dolichus halensis in Hongeheon A site, as Pheropsophus javanus and Polionemobius mikado in Hong-
cheon B and Yangpyeong sites.
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Table 1. Characteristics of rice cultivation in sites

Site Region Crop Cultivation

Hongcheon Hongcheon-gun . convgnnopal .cultlvan.on,
(A) Nam-myeon Rice chemicultivation 2-3times
Yangdogwon-ri

duck cultivation (May 15),
non-chemicultivation,
green munure, mowing

Hongcheon-gun
Nam-myeon ”
Myeongdong-ri

Hongcheon

B)

pond snail cultivation
(May 20),
non-chemicultivation,
green munure, mowing

Yangpyeong-gun
Yangpyeong Danweol-myeon  »
Deoksu-ri
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Table 2. Flora of sites
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Fig. 1. Vegetation map of sites.

Site Dominant species

Levee

Rural road

Hongcheon (A) Digitaria ciliaris (Retz.)

Koel.,
Persicaria thunbergii
(Siebold & Zuccarini)
H. Gross,

Echinochloa crus-galli (L.)
Beauvois,

Humulus scandens (Lour.)
Merr.

Hongcheon (B) Digitaria ciliaris (Retz.)

Koel.,
Persicaria thunbergii
(Siebold & Zuccarini)
H. Gross,
Echinochloa crus-galli (L.)
Beauvois

Digitaria ciliaris (Retz.)
Koel.,

Setaria viridis (L.)
Beauv.,

Persicaria longiseta (De Btuyn)
Kitagawa

Yangpyeong

Vicia amoena Fischer,

Setaria viridis (L.) Beauv.,

Echinochloa crus-galli (L.)
Beauvois

Vicia amoena Fischer,
Setaria viridis (L.) Beauv.,

Panicum bisulcatum Thunb.

Potentilla anemonefolia
Lehmann,

Bidens tripartita L.

Setaria viridis (L..) Beauv.

Persicaria perfoliata(L.)
H. Gross,
Ambrosia artemisiaefolia
L. var. elatior (L.) Desc.,
Chelidonium majus L. var.
asiaticum (Hara) Ohwi

Glycine soja S. et Z.,
Ambrosia artemisiaefolia
L. var. elatior (L.) Desc.,
Erigeron canadensis L.
Setaria viridis (L.) Beauv.
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Table 3. Degree of green naturality (DGN) of sites

Net production

Sites Ave. DGN  Standing crop (t) amount (t/y)
Hongcheon (A) 1.6 3,030 1,610
Hongcheon (B) 2.0 4,200 2,300
Yangpyeong 3.6 9,180 . 2,580
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Fig. 2. Monthly variation of insect abundance in collecting sites,
2003.
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Fig. 3. Monthly variation of insect species in collecting sites, 2003.
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Fig. 4. Abundance of insect orders in collecting sites, 2003.

100
M Hongcheon (A)
80 (3 Hongcheon (B)
O Yanpyeon,
o 60} pyeong
D
Q
&
e
[«]
3
4
gl &I M b~

&> >
& &S
é@Q N & b°Q
&k @Q

Fig. 5. Abundance of insect species in collecting sites, 2003.
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Fig. 6. Monthly variation of insect species in collecting sites
from 2001 to 2003.

Table 4. Community analysis of insects in collecting sites, 2003

Hongcheon ~ Hongcheon

Index A) (B) Yangpyeong
Dominance index (DI) 0.33 0.24 0.40
Diversity index (H) 1.69 2.13 2.09
Evenness index (EI) 0.55 0.62 0.62
Richness index (RT) 491 6.20 6.02
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Table 5. Indicator species of collecting sites, 2003

Orders Hongcheon(A)  Hongcheon (B) Yangpyeong
Hemiptera Togo Eysarcoris Eysarcoris
hemipterus aeneus aeneus
(83)* (121) (105)
Coleoptera Dolichus Pheropsophus Pheropsophus
halensis Jjavanus Javanus
(299) (119) (177)
Orthoptera  Polionemobius  Polionemobius  Polionemobius
mikado mikado mikado
(150) (285) (375)

* No. of individuals of insect

Table 6. Monthly variation of abundance of indicator species in collecting sites, 2003

Species Dolichus halensis Pheropsophus javanus Polionemobius mikado
Month
SesN"'4 5 6 7 8 9 10 4 5 6 7 8 9 10 4 5 6 7T 8 9 10
Hongcheon(A) - - 104 4 114 66 11 -~ 5 7 13 60 15 O - - - - 29 19 2
Hongcheon(B) - - - - 7 0 1 24 25 22 30 13 4 - - - - 143 131 11
Yangpyeong - - - = 3 6 3 4 35 10 36 73 17 2 - - - - 63 287 25




Choi et al.: Selection of Indicator Insects 273

Table 69| A9} o] FHA A2 Fuzbgd=] g7}
64 HE] 10971 &3t 8, 9o AFAHoz &
Al S A gy Fedd e 23U s
7t &2 7 A Qe vls] @kt wEb FHA A2
dubd oz of7te] pofolu} FEhu|g el AlS TElw
FAAGT JAGT A HozM o] e F7T 7l
A ftEez Azkdo v 3B
A G} oFF AFel M FuA g e 28 U=
oo otom, dulEeln Ay el FaheHd e
:iA A Gl w3 w2l x GEE A

YRE 109744 zﬂ% Zdsle] Fu|fpefoz
£ zHHHsh N BAB A3t FEA Y P
< K 5 e zl TE5Fo= AEA, 2
248 8,9, 109 FaijA A7 - A mF
o2 7sd oz Addn

Pl

o oX I Flf' o}

Literature Cited

Anonymous. 1994. Check list of insects from Korea. The Entomo-
logical Society of Korea & Korean Society of Applied Entomo-
logy. 744 pp. Kon Kuk University Press.

Duelli, P., M.K. Obrist and D.R. Schmatz. 1999. Biodiversity eva-
luation in agricultural landscape: above-ground insects. Agri-
culture ecosystem & environment. 74: 19~32.

Frouz, J. 1999. Use of soil dwelling Diptera (Insecta, Diptera) as
bioindicators: A review of ecological requirements and response
to disturbance. Agriculture ecosystem & environment. 74: 167~

186.

Margalef, D.R. 1958. Information theory in ecology. Gen. Syst. 3:
36~71.

McNaughton, S.J. 1967. Relationship among functional properties
of California glassland. Nature. 216: 168~144.

Ministry of Environment. 1997. Development of creation techno-
logy for the wildlife habitat in Korean rural area. the first re-
port. 316 pp.

Ministry of Environment. 1998. Development of creation techno-
logy for the wildlife habitat in Korean rural area. the second
report. 353 pp.

Morris, M.G., N.M. Collins, R.I. Vane-Wright and J. Waage.
1991. The utilization and value of non-domesticated insects. In:
N. M. Collins, The conservation of insects and their habitats.
Academic press, pp. 319~347.

Petrillo, H. 2001. The Use of Indicators in Reserve Design. http://
www.nau.edu/envsci/sisk/courses/env440/SCBS/students/2001/
HollyPetrillo/Indicator_Intro.htm.

Pielou, C.E. 1969. Shannon’s formula as a measure of specific di-
versity: its use and misuse. Amer. Nat. 100: 463~465.

Pielou, C.E. 1975. Ecological Diversity. Wiley, New York. 165 pp.

Shannon, C.E. and W. Weaver. 1949. The Mathematical Theory of
Communication. University of Illinois Press, Urbana.

Yoon 1.B., D.S. Kong and J.K. Ryu. 1992a. Studies on the biolo-
gical evaluation of water quality by benthic macroinvertebrates
(1) -Saprobic valency and indicative value-. Korean J. Environ.
Biol. 10: 24~39.

Yoon 1.B., D.S. Kong and J.K. Ryu. 1992c. Studies on the biolo-
gical evaluation of water quality by benthic macroinvertebrates
(2) -Effects of environmental factors to community-. Korean J.
Environ. Biol. 10: 40~55.

Yoon LB., D.S. Kong and J.K. Ryu. 1992b. Studies on the biolo-
gical evaluation of water quality by benthic macroinvertebrates
(3) -Macroscopic simple water quality evaluation-. Korean J.
Environ. Biol. 10: 77~84.

(Received for publication 8 September 2004;
accepted 10 November 2004)



