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Abstract: Ecological occupation in irrigation ponds is a well-acknowledged fact that is
essential for biodiversity conservation in agricultural ecosystems. However, there are few
studies on the ecological functions and relationship between a paddy field and irrigation
using macroinvertebrates in an environmentally friendly paddy field. The objective of this
study is to identify the community and distribution characteristics of macroinvertebrates
in an agricultural paddy field and irrigation pond ecosystems, and to provide basic data
on the ecological function of an environmentally friendly paddy field. Macroinvertebrate
sampling was conducted from May to September in an agricultural paddy field and
irrigation pond in an environment-friendly paddy field in Boryeong city. We conducted a
study to identify the distribution characteristics using macroinvertebrate species analysis,
such as Functional Feeding Groups (FFGs), Habitat Oriented Groups (HOGs), rarefaction
curve, and a two-way dendrogram. A total of 37 species of macroinvertebrates in 28
families, 13 orders were collected study during the period of the investigation. Dominant
taxa of macroinvertebrates included Coleoptera, Hemiptera, and Odonata. In terms of
FFGs, predators and gathering collectors accounted for approximately 70%, in relation to
HOGs, and climbers and swimmers occupied more than 50% from both the paddy field
and irrigation pond. With respect to the rarefaction curve, the irrigation pond (July) was
high as E (S, 141) =18 species, while the paddy field (May) was comparatively low as E
(S, 141) =9 species. In conclusion, our results revealed that macroinvertebrates, such as
Notonecta triguttata, Peltodytes intermedius, Appasus major, Laccotrephes japonensis,
Appasus japonicus, Sigara substriata, Enochrus simulans, and Sternolophus rufipes,
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were used as a habitat and spawning ground in both paddy field and irrigation pond. The
irrigation pond appears to be a very important spawning ground for macroinvertebrates.

Keywords: environment-friendly agriculture, rarefaction curve, habitat, spawning ground,
organic agriculture
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Fig. 1. A map showing the studied paddy field and irrigation pond.
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Table 1. Environmental factors in an agricultural paddy field and
irrigation pond

H Water EC TDS Salinity

PP temperature (°C) (uScm™) (mgL™") (mgL™)

May 8.2 20.5 311.0 200.0 148.0

PE June 8.0 24.3 148.8 105.0 72.8
July 78 24.2 132.7 93.3 65.0
Sep. 79 219 2170 153.0 108.0
June 77 25.9 1421 101.0 721

P July 74 29.6 155.0 111.0 775
Sep. 78 22.0 106.9 73.2 54.2

PF: Paddy field, IP: Irrigation pond, Sep.: September

(59)~24.3°C(69), EC 132.7 S cm™ (7€)~311.0
uS cm™ (5€), TDS= 93.3mg L™ (7€) ~200.0mg L™ (5
), Salinity= 65mg L™ (78)~148.0mg L™ (5¥)2] H <
2 YEPSTH(Table 1). T8 pH7F 7.4 (7€) ~7.8 (99),
WTE 22.0°C(9¥)~29.6°C(7¥), ECE 106.9 uS cm™ (9
H)~155.0uS cm™! (7€), TDS+= 73.2mg L™ (9€)~111.0
mg L™ (7Q), Salinity= $4.2mg L™ (98)~77.50mg L™ (7
d)°] MR Y, 5189 a2 =l BlsiA & At
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Fig. 2. Relative abundance of habitat oriented groups (HOGs) and functional feeding groups (FFGs) in an agricultural paddy field and irriga-
tion pond (Abbreviation for SW, Swimmers; SE Sprawlers; SK, Skaters; CG, Clingers; CB, Climbers; BU, Burrowers; DI, Divers; SH, Shred-
ders; PR, Predators; PR, Plant-piecer; FC, Filtering-collectors; GC, Gathering-collectors).
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7 2 AR ol YT Ao g HopH=Re| 9] o]
o] FHS}T (Kim ef al. 2012), 55 A Ao B]s)| o
W2 AAeR LafE Sz Ao] et Fopu
27} Holg-zof| At 0] 4w UL
© =2 HRITH(Choi et al. 2013).

4. MERSPE 2R

AA AA Fol digt A% BEe] AE F0]7] §
Sff AA wEgroll A AT 2710 mE T4 71HEL
Rarefaction curve’S S+t (Fig. 3). Rarefaction curvet=
n 7NAI4=0] A el s = T4E e W, 2 T7]
O] 7t Aol vEhd 4= 1AL, RARR YoM FEH-
TEHwE S %E]'(James and Rathbun 1981).
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Fig. 3. Rarefaction curves for an agricultural paddy field and irrigation pond (PF: Paddy field, IP: Irrigation pond, Sep.: September).

Table 2. Bray-Curtis similarity and distance indices between the samplings in an agricultural paddy field and irrigation pond

Similarity matrix

PF PF PF PF Ip P P Step "C D 'S
(May) (June) (July) (Sep.) (June) (July) (Sep.)

PF - 9.3 8.9 9.3 10.3 10.0 4.2 1 6 16.6 83.4
(May)

PF - - 64.8 83.4 75.4 30.6 215 2 5 24.3 75.7
(June)

PF - - - 60.8 54.0 55.5 174 3 4 35.2 64.8
(July)

PF - - - - 75.7 325 21.7 4 3 445 55.5
(Sep.)

IP - - - - - 379 235 5 2 62.4 376
(June)

IP - - - - - - 38.9 6 1 89.7 10.3
(July)

IP - - - - - - - - - - -
(Sep.)
PF: Paddy field, IP: Irrigation pond, Sep.: September, *C: Clusters, *D: Distance, *S: Similarity
T 59 o2 YEITH(Fig. 3). 12 AR YollA] ST 5. SAIE M
1417470] et 7| ESE SRS 9o~ 1sEo R F
o] Aol ol Yl ANF Ui Belo| vt Aol AFINE FAHE £ (Cluster analysis) & 0183}
e oz ekt 55 98 Aol glovt Bol = of €, k3t 51 7kl §AMEE EASATH Table 2, Fig
B} 7)== 471 9F o2 Fro] = AlollA 4). EAF SN FALE F4S AARE 2 =1 51
ZFop SWA 2oT 4T St Foz AL o)A FBHOE FAT ANAYIRAZEEL =93
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Fig. 4. A two-way dendrogram of macroinvertebrate commmunities from the paddy field and irrigation pond (PF; Paddy field, IP; Irrigation
pond), M-01 (Cipangopaludina chinensis malleata), M-02 (Gabbia misella), M-03 (Lymnaea auricularia), M-04 (Physa acuta), M-05 (Gyraulus
chinensis), M-06 (Hippeutis cantori), M-07 (Sphaerium lacustre japonicum), M-08 (Limnodrilus gotol), M-09 (Alboglossiphonia lata), M-10
(Whitmania acranulata), M-11 (Whitmania pigra), M-12 (Erpobdella lineata), M-13 (Caenestheriella gifuensis), M-14 (Cloeon dipterum), M-15
(Ischnura asiatica), M-16 (Anax parthenope), M-17 (Crocothemis servilia), M-18 (Orthetrum albistylum), M-19 (Sigara substriata), M-20 (No-
tonecta triguttata), M-21 (Appasus japonicus), M-22 (Appasus majon, M-23 (Laccotrephes japonensis), M-24 (Ranatra unicolor), M-25 (Hy-
drometra procera), M-26 (Gerris gracilicornis), M-27 (Metrocoris histrio), M-28 (Peltodytes intermedius), M-29 (Enochrus simulans), M-30
(Helochares nipponicus), M-31 (Hydrochara affinis), M-32 (Sternolophus rufipes), M-33 (Galerucella njpponensis), M-34 (Tipula KUa), M-35

(Chironomidae sp.), M-36 (Stratiomys japonica), M-37 (Goerodes KUb).

o] (Cipangopaludina chinensis malleata), S 3| (Lymnaea
auricularia), VE° 22 0| (Physa acuta), EotHEF

3ol (Gyraulus chinensis), 3 Eot2] EE o] (Hippeutis
cantori), A% O] (Limnodrilus gotoi), AZ5HF40] (Cloeon
dipterum), OFA| P2 (Ischnura asiatica), *="8 |
(Sigara substriata), 57 S A2 A (Notonecta triguttata), =2+
2} (Appasus japonicus), “&-TN8] (Laccotrephes japonensis), ‘&
W7 AT 0N (Gerris gracilicornis), “&THAEZY O] (Metrocoris
histrio), =X =7 (Peltodytes intermedius), °'5 2-=4 0]
(Enochrus simulans), o2 8% ©] (Sternolophus rufipes), 2

- (Chironomidae sp.), Y= g2 KUa (Goerodes KUb)
S 19%0°] &F519 1, =olA = AF42H ol (Gabbia
misella), MZYAFEZ 7N (Sphaerium lacustre japonicum), =
WA A ™ 2] (Alboglossiphonia lata), =71 2] (Erpobdella
lineata), BEWZEIZINBH| (Caenestheriella gifuensis), T
S22} (Appasus major), N 2781 (Hydrometra procera),
A2 2| (Galerucella nipponensis), =& -5l (Stratiomys
5 9%°] It EHolA = AT AR
(Whitmania acranulata), &A™ 2] (Whitmania pigra), 3 2F
2] (Anax parthenope), 115 2F2] (Crocothemis servilia), W7t

japonica) &
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2] (Orthetrum albistylum), "8 AIOFHH] (Ranatra unicolor),
Z=20] (Helochares nipponicus), X-="§ 4| (Hydrochara
affinis), ZYo+7] KUa (Tipula KUa) & 9}—‘31 S35t
Saijo (2001)+= “JFA AR} ATFAE 7O R pAfE
2 1650 Aefl RS 15T, 165 2 o] {0
42 0§ T AL BIsHT o] 54l £& 2A2E
LR SR e 45
e aof ool vl gt Ak S AX A (N trzgut-tata) =
A=7] (P intermedius), TE=A2H(A. major) -2 =2
oA st SR} AT AT o] 8ot Ao®
YEFEAL (Saijo 2001), L= A= Lol H] (L. japonensis),
S22} (A. japonicus), TE="HE| (S. substriata) 2t T2l =
¢l NGl HEW o] (E. simulans), HEFE] (S. rufipes) &
T =3 EYoA ZEHOoZ E£H3F o2 Folr]o] k=
S EWE oob] A ARAR olgSHe A0E B
gtk 9, 08 AL WA, 12 EA, o
A, AR F 22 AR SRlE o] ARPgARA
2 ogg s Ao et 59 k68 =9 §
A= 9.3% =2 U=l ol s ol 27] g2
U B3} 6B Pz AT 27 sk T B0z
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