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Functional Feeding Group Categorization of Korean Immature Aquatic Insects and
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Based on the Merritt-Cummins system, the Korean immature aquatic and semi-
aquatic insects were reviewed and categorized into 6 different functional feeding
groups (FFG) at the generic levels (257 genera belonging to 96 families, 10 orders).
Among 257 genera, the most abundant FFG was the predator type consisting of 122
(47%) genera. The second and third major groups were gathering-collectors (33
genera, 13%) and shredders (21, 8%), respectively. Next group was occupied by
scrapers (20, 7%), and followed by filtering-collectors (12, 5%) and plant-piercers (6,
2%). In addition, a total of 43 genera in 7 orders were remained as uncategorized
groups. Both relative degrees of resistance and resilience of each genus were also
analyzed to evaluate the role of each FFG in maintaining community stability. The
results elucidated that the gathering-collectors and the scrapers could play a role as
a pioneer group and a functional mediator in the community, respectively. The
results also indicated that the practical use of relative resistance and resilience
degrees could be applied to conduct comprehensive studies in stream ecosystems.
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Fig. 1. Relative percentages of 6 different FFG's (at
generic level) and their taxonomic compositions
for aquatic and semi-aquatic insect taxa (10
orders, 96 families, and 257 genera) reported in
Korea. (EP: Ephemeroptera, OD: Odonata, PL:
Plecoptera, HE: Hemiptera, ME: Megaloptera,
CO: Coleoptera, HY: Hymenoptera, DI: Diptera,
TR: Trichoptera, and LE: Lepidoptera).
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Table 1. Relative composition rates and numbers of 6 different FFG's at the level of genus in each order (Modified from
Ro, 2002b). (EP: Ephemeroptera, OD: Odonata, PL: Plecoptera, HE: Hemiptera, ME: Megaloptera, CO:
Coleoptera, HY: Hymenoptera, DI: Diptera, TR: Trichoptera, and LE: Lepidoptera).

EP oD PL HE ME
No. % No. % No. % No. % No. %

Shredders 0 0.0 0 0.0 10 41.7 0 0.0 0 0.0
Filtering—-collectors 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Gathering-collectors 17 51.5 0 0.0 0 0.0 1 3.1 0 0.0
Scrapers 4 9.1 0 0.0 0 0.0 0 0.0 0 0.0
Plant-piecers 0 0.0 0 0.0 0 0.0 1 3.1 0 0.0
Predators 0 0.0 48 100.0 9 375 24 75.0 3 100.0
Unknown 13 394 0 0.0 5 20.8 6 18.8 0 0.0

Sum 34 100.0 48 100.0 24 100.0 32 100.0 3 100.0

CO HY DI TR LE
No. % No. % No % No. % No %

Shredders 1 2.0 0 0 2 7.4 7 19.4 1 100.0
Filtering—-collectors 0 0.0 0 0.0 1 3.7 11 30.6 0 0.0
Gathering-collectors 5 9.8 0 0.0 7 25.9 3 8.3 0 0.0
Scrapers 5 9.8 0 0.0 2 7.4 9 25.0 0 0.0
Plant-piecers 5 9.8 0 0.0 0 0.0 0 0.0 0 0.0
Predators 24 47.1 0 0.0 12 44.4 2 5.6 0 0.0
Unknown 11 21.6 1 100.0 3 11.1 4 11.1 0 0.0

Sum 51 100.0 28 100.0 27 100.0 36 100.0 1 100.0
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for all Korean aquatic and semi-aquatic insects (257 genera, 96 families, 10 orders).
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Table 2. Comprehensive list (alphabetically ordered) of categorized FFG and degrees of relative resistance and resilience

Relative Relative

Relative Relative

Order Family Genus tFy';% resis-  resil- |Order Family Genus tFy'To% resis-  resil-
tance ience tance ience

Coleptera Diptera
Chrysomelidae  Galerucella SH 8 7 Athericidae Atherix P 3 4
Dytiscidae Agabus P 8 7 Athericidae Suragina P 3 4
Dytiscidae Clypeodytes P 8 7 Blepharoceridae Bibiocephala SC 2 4
Dytiscidae Coelambus P 8 7 Blepharoceridae Philorus SC 2 4
Dytiscidae Copelatus P 8 7 Ceratopogonidae Ceratopogonidae ? P u/d* u/d
Dytiscidae Cybister P 8 7 Chaoboridae Chaoborus P u/d u/d
Dytiscidae Dytiscus P 8 7 Chironomidae ~ Chironomus GC 75 9.5
Dytiscidae Eretes P 8 7 Dixidae Dixa GC u/d u/d
Dytiscidae Graphoderus P 8 7 Dolichopodidae  Dolichopodidae ? SH u/d u/d
Dytiscidae Guignotus P 8 7 Empididae Empididae ? P u/d u/d
Dytiscidae Hydaticus P 8 7 Ephydridae Ephydridae ? unknown u/d u/d
Dytiscidae Hyphydrus P 8 7 Muscidae Muscidae ? P u/d u/d
Dytiscidae llybius P 8 7 Psychodidae Psychoda GC 9 8
Dytiscidae Laccophilus P 8 7 Psychodidae Telmatoscopus  GC 9 8
Dytiscidae Liodessus P 8 7 Simuliidae Simulium FC 3 5
Dytiscidae Neonectes P 8 7 Stratiomyiidae  Stratiomyia GC u/d u/d
Dytiscidae Oreodytes P 8 7 Syrphidae Eristalis GC 9 7
Dytiscidae Platambus P 8 7 Tabanidae Atylotus P 4 6
Dytiscidae Potamonectes P 8 7 Tabanidae Chrysops P 4 6
Dytiscidae Rhantus P 8 7 Tabanidae Tabanus P 4 6
Elmidae Optioservus sC 3 6 Tipulidae Antocha GC 6 7
Elmidae Stenelmis SC 3 6 Tipulidae Dicranomyia unknown 6 7
Elmidae Zaitzevia GC 3 6 Tipulidae Dicranota P 6 7
Gryinidae Dineutes P 8 7 Tipulidae Hexatoma P 6 7
Gryinidae Gyrinus P 8 7 Tipulidae Nephrotoma  unknown 6 7
Gryinidae Orectochilus P 8 7 Tipulidae Pedicia P 6 7
Haliplidae Haliplus PP 8 7 Tipulidae Tipula SH 6 7
Haliplidae Peltodytes PP 8 7
Helodidae Helodes unknown 8 7 Ephemeroptera
Helodidae Scirtes unknown 8 7 Ameletidae Ameletus SC 5 6
Heteroceridae  Heterocercus  unknown 8 7 Baetidae Acentrella GC 5 6
Hydrophilidae ~ Amphiops unknown 8 7 Baetidae Alainites unknown 5 6
Hydrophilidae ~ Berosus PP 8 7 Baetidae Baetiella unknown 5 6
Hydrophilidae  Cercyon unknown 8 7 Baetidae Baetis GC 5 10
Hydrophilidae ~ Coelostoma unknown 8 7 Baetidae Cloeon GC 7 10
Hydrophilidae  Cryptopleurum unknown 8 7 Baetidae Labiobaetis unknown 5 6
Hydrophilidae ~ Enochrus PP 8 7 Baetidae NiGrobaetis  unknown 5 6
Hydrophilidae  Helochares GC 8 7 Baetidae Procloeon GC 5 6
Hydrophilidae ~ Hydrobius GC 8 7 Caenidae Brachycercus GC 5 6
Hydrophilidae ~ Hydrochara GC 8 7 Caenidae Caenis GC 6 7
Hydrophilidae ~ Hydrophilus GC 8 7 Ephemerellidae Cincticostella unknown 5 6
Hydrophilidae  Laccobius PP 8 7 Ephemerellidae Drunella sC 5 6
Hydrophilidae ~ Pachysternum unknown 8 7 Ephemerellidae Ephacerella  unknown 5 6
Hydrophilidae  Regimbartia  unknown 8 7 Ephemerellidae  Ephemerella GC 5 6
Hydrophilidae ~ Sphaeridium unknown 8 7 Ephemerellidae  Serratella GC 5 6
Hydrophilidae ~ Sternolophus unknown 8 7 Ephemerellidae Uracanthella unknown 6 7
Noteridae Canthydrus P 8 7 Ephemeridae Ephemera GC 4.5 55
Noteridae Noterus P 8 7 Heptageniidae  Bleptus unknown 8 9
Psephenidae Eubrianax SC 1 2 Heptageniidae  CinyGmula sC 8 9
Psephenidae Mataeopsephus  SC 1 2 Heptageniidae  Ecdyonurus  unknown 8 9
Psephenidae Psephenoides SC 1 2 Heptageniidae ~ Epeorus GC 8 9
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Table 2. Continued.
) FEG Relative Relative ) FEG Relative Relative
Order Family Genus type Fesis- resil- |Order Family Genus type Fesis- resil-
tance ience tance ience
Heptageniidae  Heptagenia SC 8 9 Megaloptera
Heptageniidae  Iron GC 8 9 Corydalidae Parachauliodes P 4 3
Heptageniidae  Rhithrogena GC 8 9 Corydalidae Protohermes P 4 3
Isonychiidae Isonychia GC 5 6 Sialidae Sialis P 4 3
Leptophlebiidae Choroterpes GC 3 6
Leptophlebiidae Paraleptophlebia  GC 5 6 Odonata
Metretopodidae  Metretopus unknown 5 6 Aeshnidae Aeschnophlebia P 7 6
Neoephemeridae Potamanthellus unknown 5 6 Aeshnidae Aeshna P 7 6
Polymitarcyidae Ephoron GC 5 6 Aeshnidae Anax P 7 6
Potamanthidae Potamanthus unknown 3 4 Aeshnidae Boyeria P 7 6
Potamanthidae Rhoenanthus unknown 3 4 Aeshnidae Gynacantha P 7 6
Siphlonuridae  Siphlonurus GC 5 6 Calopterygidae  Calopteryx P 7 6
Calopterygidae  Mnais P 7 6
Hemiptera Coenagrionoidae Cercion P 7 6
Aphelocheiridae Aphelocheirus unknown 7 5 Coenagrionoidae Ceriagrion P 7 6
Belostomatidae  Diplonychus P 1 1 Coenagrionoidae Enallagma P 7 6
Belostomatidae Lethocerus P 1 1 Coenagrionoidae Ischnura P 7 6
Belostomatidae Muljarus P 1 1 Coenagrionoidae Mortonagrion P 7 6
Corixidae Cymatia unknown 7 5 Coenagrionoidae Nehalenia P 7 6
Corixidae Hesperocorixa PP 7 5 Coenagrionoidae Anotogaster P 7 6
Corixidae Micronecta P 7 5 Corduliidae Cordulia P 7 6
Corixidae Sigara GC 7 5 Corduliidae Epitheca P 7 6
Gerridae Aquaris P 7 5 Corduliidae Epophthalmia P 7 6
Gerridae Asclepios P 7 5 Corduliidae Macromia P 7 6
Gerridae Gerris P 7 5 Corduliidae Somatochlora P 7 6
Gerridae Halobates P 7 5 Gomphidae Anisogomphus P 7 6
Gerridae Metrocoris P 7 5 Gomphidae Burmagomphus P 7 6
Gerridae Rhyacobates P 7 5 Gomphidae Davidius P 3 3
Hydrometridae  Hydrometra P 7 5 Gomphidae Gomphidia P 7 6
Mebridae Hebrus unknown 7 5 Gomphidae Gomphus P 7 6
Mesoveliidae Mesovelia P 7 5 Gomphidae Ictinogomphus P 7 6
Naucoridae llyocoris unknown 7 5 Gomphidae Nihonogomphus P 3 3
Nepidae Laccotrephes P 4 4 Gomphidae Onychogomphus P 7 6
Nepidae Nepa P 4 4 Gomphidae Ophiogomphus P 7 6
Nepidae Ranatra P 4 4 Gomphidae Sieboldius P 7 6
Notonectidae Anisops P 7 5 Gomphidae Stylurus P 7 6
Notonectidae Notonecta P 7 5 Gomphidae Trigomphus P 7 6
Ochteridae Ochterus P 7 5 Lestidae Indolestes P 7 6
Pleidae Plea unknown 7 5 Lestidae Lestes P 7 6
Saldidae Chartoscirta P 7 5 Lestidae Sympecma P 7 6
Saldidae Chiloxanthus P 7 5 Libellulidae Crocothemis P 7 6
Saldidae Macrosaldula P 7 5 Libellulidae Deielia P 7 6
Saldidae Salda P 7 5 Libellulidae Leucorrhinia P 7 6
Saldidae Saldula P 7 5 Libellulidae Libellula P 7 6
Veliidae Microvelia P 7 5 Libellulidae Lyriothemis P 7 6
Veliidae Pseudovelia ~ unknown 7 5 Libellulidae Nannophya P 7 6
Libellulidae Orthetrum P 7 6
Hymenoptera Libellulidae Pantala P 7 6
Agriotypidae Agriotypus unknown  u/d u/d Libellulidae Pseudothemis P 7 6
Libellulidae Rhyothemis P 7 6
Lepdoptera Libellulidae Sympetrum P 7 6
Pyralidae Cataclysta SH u/d u/d Libellulidae Tramea P 7 6
Platycnemididae Copera P 7 6
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Table 2. Continued.

) FEG Relative Relative ) FEG Relative Relative
Order Family Genus type Fesis resil- |Order Family Genus type Fesis- resil-
tance ience tance ience
Platycnemididae  Platycnemis P 7 6 Glossosomatidae  Glossosoma SC 3 4
Helicopsychidae Helicopsyche sC 6 6
Plecoptera Hydropsychidae Aethaloptera FC 7 8
Capniidae Eucapnopsis SH 2 2 Hydropsychidae Arctopsyche FC 7 8
Capniidae Paracapnia SH 2 2 Hydropsychidae Cheumatopsyche FC 7 8
Chloroperlidae  Alloperla P 2 2 Hydropsychidae Diplectrona FC 7 8
Chloroperlidae  Sweltsa P 2 2 Hydropsychidae Hydropsyche FC 7 8
Leuctridae Leuctra SH 2 2 Hydropsychidae Macronema FC 7 8
Leuctridae Paraleuctra SH 2 2 Hydroptilidae Hydroptila PP 6 6
Leuctridae Rhopalopsole SH 2 2 Lepidostomatidae  Goerodes SH 6 6
Nemouridae Amphinemura  SH 2 2 Leptoceridae Ceraclea GC 6 6
Nemouridae Nemoura SH 2 2 Leptoceridae Mystacides GC 6 6
Nemouridae Protonemura SH 2 2 Limnephilidae  Apatania SC 6 6
Peltoperlidae Yoraperla SH 2 2 Limnephilidae ~ Asynarchus unknown 6 6
Perlidae Kamimuria ~ unknown 2 2 Limnephilidae ~ Goera sC 6 6
Perlidae Kiotina unknown 2 2 Limnephilidae ~ Hydatophylax SH 6 6
Perlidae Neoperla P 2 2 Limnephilidae  Limnephilus SH 6 6
Perlidae Oyamia unknown 2 2 Limnephilidae  Neophylax SC 6 6
Perlidae Paragnetina P 2 2 Limnephilidae ~ Nothopsyche  unknown 6 6
Perlodidae Archynopteryx P 2 2 Molannidae Molanna sC 6 6
Perlodidae Isoperla P 2 2 Odontoceridae  Psilotreta sC 6 6
Perlodidae Megarcys P 2 2 Philopotamidae  Dolophilodes FC 1 3
Perlodidae Perlodes P 2 2 Philopotamidae  Wormaldia FC 1 3
Perlodidae Stavsolus P 2 2 Phryganeidae Agrypnia SH 6 6
Pteronarcyidae  Pteronarcys SH 2 2 Phryganeidae Semblis SH 6 6
Scopuridae Scopura unknown 2 2 Phryganopsychidae ~ Phryganopsyche unknown 6 6
Taeniopterygidae Taenionema  unknown 2 2 Polycentropodidae ~ Plectrocnemia FC 6 6
Psychomyiidae  Psychomyia GC 6 6
Trichoptera Rhyacophilidae  Apsilochorema P 2 3
Brachycentridae Micrasema SH 6 6 Rhyacophilidae  Rhyacophila P 2 3
Calamoceratidae Ganonema unknown 6 6 Sericostomatidae  Gumaga SH 6 6
Ecnomidae Ecnomus FC 6 6 Stenopsychidae  Stenopsyche FC 6 6
Glossosomatidae Agapetus sC 3 4
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Realtive resistance

Fig. 2. Analysis of stability factors-relative resistance and resilience-for 6 different FFG's. A: Filtering-collectors, B:
Gathering-collectors, C: Predators, D: Plant-piercers, E: Scrapers, and F: Shredders. The different sizes of open
circles mean the number of genus (an Arabic numeral near or inside each circle), and the center of each circle
indicates the coordinates of degrees of relative resistance and resilience.
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