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The Development of a Sampling Instrument for Aquatic Organisms
in Rice Paddy Fields: Submerged Funnel Traps with Attractants

Sung-Soo Yoon, Myung-Hyun Kim*, Soon-Kun Choi, Jinu Eo, Soon-Ik Kwon and Young-Ju Song

National Institute of Agricultural Sciences, RDA, Wanju 55365, Republic of Korea

Abstract - The need for an efficient sampling technique to collect aquatic organisms has risen
with the increase of interest in rice paddy fields, which have been recognized as important
ecosystems supporting biodiversity. In the present study, a submerged funnel trap used with the
assistance of attracting agents (fish meal and chemical light) was designed as an easy, objective
and quantitative tool for collecting aquatic organisms in the rice paddy fields. The preference for
collecting aquatic organisms as a means for attracting agents was analyzed using a generalized
linear mixed model. Also, based on the data of previous research, we compared the community
composition of the aquatic macroinvertebrates, which were collected using the quadrat method,
and newly designed submerged funnel traps, by analyzing non-metric multidimensional scaling.
The results showed that the catching efficiency of 18 of the total 65 taxa was affected by the
attracting agents. 12 taxa including Pomacea canaliculata, Hippeutis cantori, Austropeplea ollula,
Erpobdella lineata, Ostracoda spp. Branchinella kugenumaensis, Hydaticus grammicus, Rhantus
pulverosus, Chironomidae spp., Rana nigromaculata, Cobitidae spp. etc., favored fish meal and 6
taxa including Ischnura asiatica, Coenagrionidae spp. Sternolophus rufipes etc., were attracted by
chemical light. The submerged funnel trap used as a measurement tool for biodiversity was less
applicable than the quadrat method; however, it was more effective for the selective collection of
specific taxa. We expect that this newly designed trap can be a simple and quantitative method for
collecting aquatic organisms, and could be used for long term and extensive surveys in rice paddy
fields in the future.
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Fig. 1. The submerged funnel trap used to sample aquatic organ-

isms in paddy fields.
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Table 1. Results of generalized linear mixed models for aquatic organisms with the difference of an individual number between sampling
methods. For analyses of the aquatic organisms, the response variable was density (abundance/trap) of aquatic organisms in each
sampling method (fish meal or chemical light). The explanatory variable is the sampling method, and the random variables are the

sampling period and region.

Taxa ) Intercept Explanatory variable (Method)
. Species 5
(Class or Family) Estimated SE. X df p-value
Ampullariidae Pomacea canaliculata —6.353 1.378 43.385 1 <0.0001
Planorbidae Hippeutis cantori —2.506 0.681 5.263 1 0.022
Lymnaeidae Austropeplea ollula —7.817 1.924 51.688 1 <0.0001
Erpobdellidae Erpobdella lineate —2.515 0.761 7.361 1 0.007
Crustacea Ostracoda spp. —6.961 1213 12.103 1 <0.0001
Thmnocephalidae Branchinella kugennumaensis —9.985 3.169 25.647 1 <0.0001
Odonata Ischnura asiatica —10.237 2.376 13.447 1 <0.0001
Coenagrionidae spp. —8.161 2.009 6.859 1 0.009
Libellulidae Sympetrum ifuscatum —5.561 1.723 4717 1 0.030
Corixudae Sigara substriata —5.090 1.422 21.361 1 <0.0001
Sigara nigroventralis -10.312 2.653 5.062 1 0.024
Hydrophilidae Hydrochara rufipes —11.244 2.373 24957 1 <0.0001
Dytiscidae Hydaticus grammicus —2.195 0.661 38.814 1 <0.0001
Rhantus pulverosus —3.136 1.105 4312 1 0.038
Chironomidae Chironomidae spp. —1.583 0.685 64.787 1 <0.0001
Ranidae Rana nigromaculata -6.539 1.368 55.375 1 <0.0001
Hylidae Hyla japonica —6.673 1.398 75437 1 <0.0001
Cobitidae Cobitidae spp. -3.677 1.408 104.680 1 <0.0001
independence)S ®EA3}7] 3l A A4 A]7]E YR =Ty ]
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7] 918 Han ez al.(2013)°] 3%t HolE& /\]--9-3]—%1\:]— D).
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/4ol Zof #FEHS FAst= ﬂr“* oA B2 +7F & 2l =2 | (Hippeutis cantori), 2|71 =2 °] (Austropeplea
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= _

2o 24 2L vEsp] YoM vgHES 2T
9l Euclidean A2 A EE AJL3 n|AId g d =
(non-Metric multidimensional scaling; nMDS)& A}-8-3}
t} (Anderson et al. 2011). =3 nMDSE wjg®H 3 =%
3} FARHEEE Aolo] foT AUBAS WE A

mhEE=3

foliﬂﬂ-h

Zte Eupspe

TR, 240l%
njglolERTL ¢ A&5l= Aoz 3015 Qi) (Fig. 2a).

N (Hydaticus grammicus), W71 S8 70 (R. pulverosus), Zw:
5% (Chironomidae spp.), 270 -2] (Rhantus nigromaculata)
&3Yo], u] 3] F (Cobitidae spp) 2 F=2 BEF, An|F, 2t
EECEPHSER

S}ttt nMDS 239} W 9] Ae#A = R (ver. 3.4.1)9] oS A3 R FE FZo| oESte] HolE He
vegan 71X €] metaMDS® envfit 45 AH&-3to] =3 ERTeR gdEn 1A g2 d7AEE 557 (Croll
%1t} (Oksanen et al. 2017). 1983), 23 o] & (Hansen et al. 1998; Niimura and Nei 2005),

u] I 2] = (Watanabe and Hidaka 1983), A ™2 (Lai et al.



Development of Sampling Instrument for Aquatic Organisms

643

(a) P. canaliculata H. cantori A. ollula E. lineata Ostracoda spp. B. kugenumaensis
0 T g w0 - = - g
g3 g1 g7 ] £, E§_ £e-
2.0 g ] 2> g | g = | -3
§8v ] — LI g - 8 8 321
£ ! 1= & i £~ o = 8 - 1
8 o4 3 e g - 39 . 3
5 | . 5 5 o 5 4 5 4+ . 56 -
< —_— 2 _ 2 E | 2
o T T T T T T T T ° T T T T
FM cL FM cL FM cL FM cL FM cL FM cL
H. grammicus R. pulverosus Chironomidae spp. R. nigromaculata H. japonica Cobitidae spp.
a * a ¢ a ° a N 2 o - ¢ a8 °
£ oA £ £ g - R £
] ] g - 3 & o 5 3
a g o o w0 o a s 2 - a @ a
feo- f o §8] — — | §s g2 %
7] — 7] = 0 i A [ — | e fed —
w T w — 1 —_—
27 | == == 7| T || . === ?_|==
T T T T o T T T T T T T T
FM cL FM cL FM cL FM cL FM cL FM cL
(b) I asiatica Coenagrionidae spp. S. infuscatum S. substriata S. nigroventralis S. rufipes
g e g e g : o4 g3 ] o g .
£ o | 5 o4 | £ _ =R s - ! s o4
I H ] L - ) 3 o ! -
S o - a 2w - a3 -
1 s -
g o g 8ol — — | &, g 1 g o
3 8 ° 3 i g~ S 2 3
57 5 o 5“",_|E So-d — — s s
2~ 2 _ ] 2| | 7 =] &, ‘ 2
T T T T T T T ~ T T T T
FM CcL FM CL FM CL FM CcL FM cL FM CL

Fig. 2. A comparison of the abundance of sampled aquatic organisms in different types of submerged funnel traps. (a) is more taxa collected
by submerged funnel traps with the fish meal. (b) is more taxa collected by submerged funnel traps with the chemical light. FM = fish

meal, CL = chemical light.
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Fig. 3. A comparison of the composition of collected aquatic macroinvertebrates in different types of sampling methods. (a) the nMDS and
fitted significant vectors of aquatic macroinvertebrate communities at family level (*p <0.05, **p <0.01, ***p<0.001). (b) boxplots
of richness at family level and major families. L = chemical light, F = fish meal, Q = quadrat.
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