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A Comparison of Samplers for Aquatic Macroinvertebrate in Rice Paddies:
Aquatic Net, Quadrat and Core

Hyun Kyung Kang and Keun Chung*

Major in Applied Biology, College of Agriculture and Life Sciences. Kangwon National University,
Chuncheon, 200-701, Korea

ABSTRACT: With growing interest in biodiversity in rice paddies, efficient sampling methods for quantitative evaluation
of aquatic macroinvertebrates are needed because of their important role in rice paddies’ food webs. For this reason,
we sought a proper sampling method through comparing data collected by using aquatic net, quadrat, and core in rice
paddies located in Chuncheon-si, Kangwon-do, Hongseong-gun, and Chungcheongnam-do. Because the frame of the
net was rectangular and had a flat bottom, the area, sampledwith the aquatic net, was calculated by multiplying the
net width by the sweeping length, All samples were taken from the space between the rows of rice plants. Twenty
four taxa of macroinvertebrates were collected in Chuncheon and 28 taxa in Hongseong. In Chuncheon, the number
of taxa was similar among three sampling methods (17-18 taxa), but the number of individuals was different (aquatic
net, 1,317/m’; quadrat, 1,368/m’ core, 1 ,810/m’). In Hongseong, the number of taxa sampled by aquatic net was the
hlghest (aquatlc net, 25 taxa; quadrat 21 taxa «,ore, 16 taxa), but the core was the highest in the number of
individuals (aquatic net, 1 ,586/m’; quadrat, 2,595/m’; core, 3,704/m’). The efficiency of samplers differed among taxa.
Most of aquatic insect taxa were more abundant in the aquatic net, while those living on or in the paddy substratum
such as Oligochaeta and Chironomidae were collected more in the quadrat sampler. To collect quantitative data for
aquatic insects as well as to produce inventory of rare taxa, we suggest, based on samplers used in this study, to take
quantitative samples of 6 replications from each of the edge and inner zones of a rice paddy by using an aquatic net,
and to take qualitative samples both from sides of levees and the inner zone of rice paddy by using an aguatic net.
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Table 1. Summary statistics for macroinvertebrates collected by three types of sampler (aquatic net: width = 18 cm, sweeping
length = 35 - 45 cm; quadrat: width = 20 c¢m, length = 28.5 cm; core: diameter = 6 cm) from rice paddies located in
Chuncheon (36°56'48.28"N, 127°45'51.61"E) and Hongseong (36°32'45.21"N, 126°41'41.50"E)

Sampling site Sampler No. of replication, No. of No. of taxa No.
(Total no. of taxa) P (total area sampled) Indiv./m’ per replication of taxa
. 15
t 2 1 9.1 18
Aquatic ne (1.07 md) 317
Chunchon 10
1 8.1 17
4) Quadrat (057 m) 368
60
181 29 18
Core 0.17 md) 810
Aquatic net 15 1585 11.1 25
d (1.09 m?) ' ‘
Hongseong 10
¢ , 2 9.9 21
28) Quadrat 057 m) 595
Core 60 3704 4.0 16

0.17 mY
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Table 2. Shannon-diversity index and evenness index of macroinvertebrate assemblages collected by aquatic net, quadrat, and
core from rice paddies in Chuncheon and Hongseong

. e Sampler
Locality Diversity index -

Aquatic net Quadrat Core
Shannon diversity index 1.42 1.69 1.77

Chuncheon
Evenness 0.49 0.59 0.61
Shannon diversity index 1.76 1.58 1.61

Hongseong
Evenness 0.55 0.52 0.58

Table 3. Sgrensen’s similarity indices among macroinvertebrate assemblages collected by aquatic net, quadrat, and hand core

from rice paddies in Chuncheon and Hongseong

Chuncheon Hongseong .
Aquatic net Quadrat Aquatic net Quadrat
Quadrat 0.80 0.78
Core 0.72 0.74 0.78 0.76

Table 4. Percentage similarity among macroinvertebrate assemblages collected by aquatic net, quadrat, and hand core from rice

paddies in Chuncheon and Hongseong

Chuncheon Hongseong
Aquatic net Quadrat Aquatic net Quadrat
Quadrat 68.7 71.0
Core 433 69.4 83.5 80.4
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Table 5. Number of additional replication needed to catch the number of taxa estimated by Chao2

Chuncheon Hongseong
net* quadrat core net quadrat core
Chao?2 19.9 19.4 26.9 30.6 234 20.4
Number of additional samples 40.39 22.89 405.83 61.76 22.89 327.26

. To calculate Chao2, Qand @), were changed from 3 and 0 to 2 and 1, respectively.

s Sobs 95% CI - S..smgleton 95% ClI

30+ (C)

~— S_gingleton

— Sobs
30+ .
(a ) 30

taxa

Number of

Number of

replication

Fig. 1. Taxa accumulation curves of sample-based rarefaction (Mao Tau) for original data (S..) and data without singleton
(S.ingewn) for aquatic net (a: Chuncheon; b: Hongseong), quadmt (c: Chuncheon; d: Hongseong), and core {e: Chuncheon; f:
Hongseong).
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Appendix 1. Density, coefficient of variation and frequency of incidence of macroinvertebrates collected by three types of
sampler from rice paddies located in Chuncheon (37°56'48.28"N, 127°45'51.50'F) and Hongseong (36°32'44.79"N, 126°41'39.85"E)

Number of individuals

Coefficient of variation

Frequence of incidence

- (m?) (%)
Scientific Korean
name name Aqua- Quad-ra Aqua- Quad- Aqua- Quad- Core
tic net t Core tic net  rat Core tic ngt at (n=60)
m=15) (n=10)
Chuncheon
Oligochaeta IRraAy 17.6  366.7 796.2 105 61 129 10 10 48
Hirudinea Ao el 45 211 944 180 140 181 4 15
Sphaeriidae AT 00 35 1180 - 316 257 1 12
Planorbidae wolEl2gdolnt 1491 1439 944 88 50 228 14 10 12
Cloeon dipterum 25k 1219 1544 1356 52 57 180 15 10 17
Ischnura asiatica oprjobAZkat g 22.4 3.5 17.7 107 211 440 10 2 3
Mortonagrion selenion ShE AN AL ) 13.3 0.0 5.9 130 - 775 7 0 1
Indolestes peregrinus Fhal ) 249 193 236 106 9 377 1 3 4
Orthetrum albistylum speciosum ik el 2.8 7.0 5.9 207 176 775 3 2 1
Pantala flavescens EARRkzt g 213 3.5 0.0 98 211 - 11 2 0
Diplonychus sp.  Bges 50 18 00 148 306 - 5 1 0
Sigara sp. a4 10.1 17.5 1.8 176 106 543 5 6 2
Gerris sp. =R PN 00 35 59 - 317 775 0 1 1
Ranatra sp. Aok n)& 0.0 0.0 5.9 - - 775 0 0 1
Leptoceridae v el 5.6 0.0 17.7 127 - 440 6 0 3
Hydaticus grammicus bR 0.0 0.0 5.9 - - 775 0 0 1
Helodidae orEul 23} 11 00 00 373 - ; 1 0
Ceratopogonidae o n7|ak 0.9 12.3 0.0 400 135 - 1 4
Chaoboride o)) 0.0 1.8 0.0 - 306 - 0 1 0
Chironomidae papissnly 8128 5474 4305 76 45 90 15 10 43
Anopheles sp. dEINB 7L 35 7.0 11.8 171 130 543 4 4 2
Culex sp. g s 99.6 54.4 236 68 165 377 14 4 4
Stratiomyiidae Zoll o it 0.8 0.0 0.0 400 - - 1 0 0
Tabanidae Sofz} 0.0 0.0 5.9 - - 775 0 0 1
Hongseong
Oligochaeta LIRARAS 99.6 9298 7726 111 29 77 13 10 55
Hirudinea Aw= 7t 16.5 14.0 70.8 112 115 222 106 6 11
Sphaeriidae AVEZN T 10.3 21.1 531 129 95 240 7 7 9
Planorbidac mole|Eakwolsl 4444 4211 8375 38 75 80 15 10 54
Cloeon dipterum A E3FFEA0) 98.0 193 47.2 71 157 292 15 4 7
Ischnura asiatica o}AJopAlZFA}E) 23.5 5.3 17.7 95 160 440 11 3
Paracercion calamorum R RN AR Ayl 0.9 0.0 0.0 400 - - 1 0 0
Orthetrum albistylum speciosum W 1.7 5.3 5.9 271 160 775 2 3 1
Pantala flavescens E ARk 2.7 1.8 0.0 204 306 - 3 1 0
Diplonychus sp. BR i) 1.7 7.0 0.0 271 176 - 2 3 0
Micronecta sp. Ao s 13.1 12.3 0.0 190 151 - 7 4 0
Sigara sp. Qe 989 1281 1180 89 74 239 15 10 1
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Appendix 1. Density, coefficient of variation and frequency of incidence of macroinvertebrates collected by three types of
sampler from rice paddies located in Chuncheon (37°56'48.28"N, 127°45'51.50'"E) and Hongseong (36°32'44.79"N, 126°41'39.85"E
(Continued)

Number of individuals Coefficient of variation .
Frequence of incidence

2
Scientific Korean () ) Aqua Quad-
name name Aqua- Quad-ra Aqua- Quad- . ‘ Core
tic net t Core tic net  rat Core ftic net  rat {n=60)
(0=15) (n=10)
Hongseong

Gerris sp. AFA ol 0.9 0.0 5.9 400 - 775 1 0 1
Pseudovelia sp. gdAZAolE 0.8 0.0 0.0 400 - - 1 0 0
Coelambus chinensis V=254 102 8.8 17.7 134 105 573 7 5 2
Guignotus japonicus HulEHHY 30 35 0.0 290 211 - 2 2 0
Hydaticus grammicus HulEEIR 0.0 1.8 0.0 - - - 0 1 0
Peltodytes sinensis ZatB 2l e 7] 2.8 0.0 0.0 207 - - 3 0 0
Berosus signaticollis punctipennis et o] 0.9 0.0 5.9 400 . 775 i 0 i
Enochrus simulans o AE o] 6.5 1.8 29.5 178 - 401 5 1 4
Noterus japonicus AR EHY 8.0 19.3 23.6 139 - 377 6 4 4
Chironomidae Zuta} 6624 889.5 16100 80 72 92 15 10 56
Anopheles sp. AEdIrris 8.1 3.5 17.7 141 211 440 7 2 3
Culex sp. End E 68.7 96.5 70.8 86 85 257 15 10 9
Ephydridae 27}ule) g} 00 35 0.0 - 211 - 0 2 0
Stratiomyiidae Foljsofu} 0.9 0.0 0.0 400 - - 1 0 0
Tabanidae ol 0.8 0.0 0.0 400 - - 1 0 0
Tipulidae Ed i S 0.0 1.8 0.0 - 306 - 0 1 0




