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ABSTRACT : In this study we tried to develop a biological method for evaluating environment using
the potter wasps as an indicator. Wasp species in family Eumenidae, were collected from 13 locations
including agricultural area using nest trap. The wasps collected were classified and selected candidate
species as an environmental evaluation indicator. Seven species were collected and the Anterhynchium
[flavomarginatum was the most dominant species. The number of the nest of potter wasps was 12.8/m
both in the non-fertilizer and the non-pesticide areas and 7.2/fm in the general agricultural areas. The
number of nests was 13.4/m in the location where the Degree of Green Naturality (DGN) was high (4.28)
and it was 1.2/m where the DGN was low (1.00), suggesting that the index of both richness and diversity
tend to increase in locations with more nests. Based on these results, A. flavomarginatum, Orancistrocerus
drewseni (Saussure), Isadontia nigellus and Chalicodoma sculpturalis were selected as indicator species
for the evaluation of environment including agricultural ecosystem. And a standard for grading an
environment (I to IV) was made based on the occurrence, the total number of nesting and the species
diversity of potter wasps.

KEY WORDS : Eumenidae, Potter wasps, DGN, Bio-indicator, Biologically environmental evaluation
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Table 1. Degree of green naturality (DGN), standing crop and net production in each location installed traps

Location’ DGN Standing crop (t) Net production (t/y)
Agri-NP 2.00 4,200 2,300
Agri-G 1.60 3,030 1,610
GB 4.28 10,620 2,412
RA 1.00 1,275 575
BA 1.00 1,275 575
1A 1.08 1,509 713
Air-1 1.12 1,626 782
Air-2 2.20 4,583 1,141
Air-3 1.00 1,275 575
JJ 1.32 2,541 1,357
KS 2.00 3,012 1,684
U 1.44 2,892 1,564
IS 1.44 2,892 1,564

* Agri-NP; non-fertilizer and non-pesticide agricultural area, Agri-G; general agricultural area, GB; green belt area, RA; residential
area, BA; business area, IA; industrial area, Air-1,2,3; Air aeroscopy area (Suwon), 1J; Juenju stream, KS; Kosan stream, JU; Jungeup
stream. IS: lksan stream.
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Table 2. Appeared species and relative frequency in each trap

44(4), December 2005

Science name

Korean name Appearance ratio (%)

Anterhynchium flavomarginatum Smith BH7ERE 41.0
Rhynchium haemorrhoidae Fabricius Eef ey 13.3
Euodynerus dantici Rossi wzlely 1.6
Euodynerus quadrifasciatus (Fabricius) 2rdi2e] 7.1
Rygchium seulii Radoszkowski AarEed 3.0
Orancistrocerus drewseni (Saussure) S E7ed 2.5
Discoelius japonicus Perez Uliﬁl%‘% 3.1
Isodontia nigellus Smith HzEHy 2.7
Chalicodoma sculpturalis Smith 719y 12.3
Megachile nipponica Cockerell a7 29
Coelioxys fenestratus Smith wE 22
Anthidium septemspinosum Lepeletier RIS LES= Rl 0.1
Leucospis japonica Walker AEod 1.1
Chrysis fasciata Olivier Z]UAH 54
Chrysis ignita (Linne) AR 03
Trypoxylon malaisei Gussakovskij ofguhiy 04
Polistes mandarinus Saussure de Geer o4l 0.2
Rhyssa persuasoria (Linne) S g aol =zl Al 0.1
Osmia pedicornis Cockerell w7 0.8
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Fig, 1. Number of nesting according to the different species
and trap sizes. A; A. flavomarginatum, B; R
haemorrhoidae, C; E. dantici, D; E. quadrifasciatus, E; R
seulii, F: O. drewseni, G; D. japonicus, etc; T8I 5
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Table 3. Number of nesting according to the different species and locations (No. of nesting/m)

Specics Location ™ ori-NP Agri-G GB RA BA 1A
A 52 20 4.7 1.8 02 0.3
B 0.01 0.0 05 0.07 02 12
c 0.03 0.0 0.0 0.0 0.0 0.5
D 0.4 0.4 0.2 0.0 0.0 0.1
E 0.1 0.5 02 0.0 0.0 0.0
F 03 0.02 0.8 0.0 0.0 0.05
G 0.5 0.3 03 0.0 0.0 0.2
H 10 0.1 03 0.0 0.0 0.0
I 2.8 1.4 12 0.0 0.0 0.0
etc 52 3.7 6.3 0.0 0.8 03

Total 12.8 72 13.4 1.8 12 1.9

*  Mean of two years from 2002 to 2003

*  A; A. flavomarginatum, B; R. haemorrhoidae, C; E. dantici, D; E. quadrifasciatus, E; R. seulii, F; O. drewseni, G; D. japonicus,

H; L nigellus, I; C. sculpturalis, etc; THIH &

**  Agri-NP; non-fertilizer and non-pesticide agricultural area, Agri-G; general agricultural area, GB; green belt area, RA; residential

area, BA; business area, IA; industrial area

o] NEs} w7 eRdoi @ & Qow, ol
Aol BAHoE $4tky @ # A& Aolck

B3 2 A QoM E 542 ¢o] 13.47mE 574
(1.87}/m), LA H(1.270/m), L= H(1.97/m)o]) w3}
253 ZU o] AiE SRR} dAEe
7Agko)QltkTable 3)

EREAADE B A24E w0 ) Sl
153 GUSLAAN 9502 Al

His) F7h Hom, %@E‘féol FHZFI AT Table
3). BAHGEE HH 52 115, FAA S 2F, 4
A1 4%, FYA Y 750l Fdske] AR 2 Aol &
B, Beade] 3FeIed FdAYge 1
sajEEEe) 4 stk
A SdFol e LHEY A, FA sEAY

Table 4. The indices according to the different locations
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Index* (°02 / °03)

Location” i
DI H’ RI EI

Agri-NP 0.61 / 0.64 1.67 / 178 1.80 / 2.07 Q.65 | 0.70
Agri-G 0.70 |/ 0.64 145/ 1.59 1.36 / 1.63 0.66 / 0.72
GB 0.75 ] 0.58 1.59 / 1.81 1.70 / 1.80 0.62 |/ 0.75
RA 1.00 / 1.00 0.17 / 0.12 022 / 0.28 0.25 / 0.18
BA 0.76 / 1.00 1.12 7 0.66 0.68 / 0.48 0.81 7 0.96
1A 0.77 | 0.79 1.07 / 1.13 0.79 | 1.46 0.98 / 0.58

DI; Dominance index, H’; Diversity index, RI; Richness index, EI, Evenness index.

*
**  Table 33} T
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Table 5. Number of nesting according to the different locations already installed aeroscope and the different species

Species* Location Air-1 Air-2 Air-3
A 0.0 5.1 0.2
B 038 0.4 0.0
c 0.0 0.0 0.0
D 0.0 0.0 0.0
E 0.0 0.0 0.0
F 0.0 0.0 0.0
G 0.0 0.0 0.0
H 0.0 0.0 0.0
I 0.2 0.4 0.0
etc 0.0 11 0.0

Total 1.0 7.0 0.2

*  Table 33 T

*%*  Air-1; Air aeroscopy area (Ingae-dong, Suwon), Air-2; Air aeroscope area (Sinpoong-dong, Suwon), Air-3; Air aeroscope area

(Ooman-dong, Suwon)

% HAEI in the locations already installed aeroscope

Location SO: (ppm) PMI10 (ug/mj) O3 (ppm) NO: (ppm) CO (ppm)
Air-1 0.0064 74.2 0.019 0.028 0.96
Air-2 0.0054 62.3 0.021 0.032 0.83
Air-3 0.0050 61.8 0.016 0.034 0.88
Table 6. The indices in each location already installed aeroscope
Location” Index
DI H’ RI EI
Air-1 1.00 0.47 0.29 0.68
Air-2 0.82 0.94 0.74 0.59
Air-3 1.00 0.00 - -

*  Table 49} <, ** Table 59} &Y

% A ofn
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Table 7. Number of nesting according to the different species and locations

Speciest Location** I KS U IS
A 0.1 0.1 0.0 0.0
B 03 0.9 24 14
C 0.0 0.0 0.0 0.0
D 0.0 0.4 0.0 0.0
E 0.0 0.1 0.0 0.0
F 0.0 0.0 0.0 0.0
G 0.0 0.0 0.0 0.0
H 0.0 0.6 1.1 52
I 04 0.5 0.0 0.0

etc 0.0 0.2 0.0 0.0
Total 0.3 2.8 3.5 6.6

*  Table 33 T4,

** JJ. Jeonju stream (sewage-inflowing area), KS: Kosan stream (unstained waterway area), JU: Jeongeup stream (industrial area) IS:

Iksan stream (livestock-wastewatering area).

Table 8. The indices according to the different locations

- Index”
Location
Pl 138 RI El
1 0.88 0.98 0.72 0.89
KS 0.54 1.66 1.39 0.85
Ju 1.00 0.62 0.22 0.89
IS 1.00 0.52 0.19 0.75

*  Table 49} §Y, ** Table 73 §Y
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Fig. 2. Environmental indicators for the pollinated extent. A; A.
flavomarginatum, B; I nigellus, C; O. drewseni, D; C.
sculpturalis.
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Table 9. Standard grade for the environmental estimate (rural, agricultural, or urban environment)

* - | 5 Index
Grade Environmental indicators No. of nesting” 3 —
H’ RI*
1 4 15 < 20 = 20 <
I 3 8~15 1.0~2.0 1.0~2.0
I 2 2 03~1.0 0.3~1.0
v 1 = 2 03 = 03 =

' Environmental indicators: A; A. flavomarginatum, B; I nigellus, C; O. drewseni, D; C. sculpturalis

* Diversity index
* Richness index

* 1. superior, II: good, III: bad, IV: inferior

Total number of nesting in each trap

Table 10. Environmental healthiness according to locations installed traps

Environmental

No. of

Index

Location indicators nesting DI RI Grade
Agri-NP 4 12.8 1.78 2.07 o
Agri-G 4 7.2 1.59 1.63 il
GB 4 13.4 1.81 1.80 o
RA 1 1.8 0.12 0.28 v
BA 1 12 0.66 0.48 v
1A 2 1.9 1.13 1.46 m
Air-1 1 1.0 0.47 0.29 I\
Air-2 2 7.0 0.94 0.75 il
Air-3 1 0.2 0.00 - v
1 2 0.8 0.98 0.72 m
KS 3 2.8 1.66 1.39 o
JuU 1 3.5 0.62 0.22 m
IS 1 6.6 0.52 1.19 1

* Table 49} 5
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