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Special feature: Ecology and Management of Sand-bed Stream
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Response of Terrestrial Insect Community to the Vegetation
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ABSTRACT: In order to investigate the response in fauna and biological communities of terrestrial insects to the vegetation
encroachment on the sandbar, species composition, species diversity, functional species traits and community structure of
land-dwelling insects sampled by a pit-fall trap were compared at the bare and vegetated sandbar of a typical sand-bed
stream, the Naeseong Stream, Korea. Species diversity of the insects was increased but their density was decreased as the
riparian vegetation encroached at the sandbar. In particular, indicator species of bare sandbar such as Cicindela laetescripta
and Dianemobius csikii, were found at the bar sandbar. The insect communities were clearly classified at the bare and
vegetated sandbar according to coverages of riparian plants. The food web of the bare sandbar was composed of detritus —
detritivore and scavenger — predator consisted mainly of Coleoptera. On the other hand, the food web of the vegetated
sandbar was composed of plants — sucking and chewing herbivore — parasitoid and predator. These results showed that
biodiversity of terrestrial insects was increased, food web was changed from grazing to detritus food chain, and insect fauna
specific bare sandbar disappeared as the riparian vegetation invaded on the sandbar of a sand-bed stream.
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17, BleElo] gtk s, @ 24, fele] B4o|
£ 15} Sof Slelol £ 5.5, fA19] Bto
7o) sl Al A 79} 7] 50] ekEIch (Resh
etal. 1988). o] 2Jgt k31 el A Histol] AFet 410
e AAIRe] P28 S hE Ao vishr}
FHEICH(Graf 2006). T 0] 17k {HAJo] v} & 58
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et al. 2012, Fischer et al. 2015).
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o} (Kim 2003, Han 2010).
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Fig. 1. Map showing the study sites at the Naeseong
Stream, Korea. The sampling sites of insects are
located on the bare sandbar of the site 1 and the
vegetated sandbar of site 2.
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Table 1. Classification of total 11 functional traits applied to insects at the Naeseong Stream. The letter in each code
refers to the trait and the number refers to the trait state.

Trait group Trait Trait state (code)
Life history Development Fast seasonal (Devl1), Slow seasonal (Devl2), Nonseasonal (Devl3)
Metamorphosis | Complete metamorphosis (Meta1), Incomplete metamorphosis (Meta2)
. Flying ability Weak (Flya1), Strong (Flya2)
Mobility - - - -
Dispersal Low (Disp1), High (Disp2)
Size at maturity |Small (Size1), Medium (Size2), Large (Size3)
Morphology Armoring None (Armr1), Poor (Armr2), Good (Armr3)
Mouthpart Chewing (Mout1), Siphoning (Mout2), Piercing and sucking (Mout3), Sponging (Mout4)
Habit Burrow (Habi1), Loitering (Habi2), Settlement (Habi3)
eoioay Trophic category F‘lff:;:;r éz:gsi‘tlc))}ngg\F/’osge chewing (Trop2), Herbivore-sucking (Trop3), Scavenger

Diet

Carnivore (Diet1), Herbivore (Diet2), Omnivore (Diet3), Detritivore (Diet4)

Habitat

Aquatic (Hatt1), Terrestrial (Hatt2), Arboreal (Hatt3), Aerial (Hatt4)

(Dray and Dufour 2007)9] ‘rlg’

Fo

nol.
i
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Ao ZJ2FSHA] o2 RAR=OI ATk (Table 2). o] Z2A}
2o A} ZAFA]A 1-A (Site 1-A)= 21 A4 © 2 HE]
11 m, =225 E 121 m7} 9ojR E7}o] 714 H 3to]
glom, ZAR)H 1-C (Site 1-C) & 22 EE 11m A
glofl Y123 Zoll A 7 7H7RE ko Sltk. g Ak
ofl AAo] HET 2AH) 2 (Site 2)ol A 352 HAL
A Kol A Aol Aol 5 H ATk EARIH 2-A (Site
= BolA M W XomA =5
selengensis) 1} THATE = (Humulus japonicus)©| 52

(Artemisia

malZ o] Wy} thh Wkl oAU (Robinia
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32 25¢
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S (Table 3. ) A1 Site Dl vlstod o] 4%
LA Sie 2000 A B ke Al
Agltk Sl A AR S5 B e
(Coleoptera), HE-(Hymenoptera), Uﬂ-r7]£(01'[hoptera)
o] F47h LA AR BRI EY Ao s A
Ao A =2 W = i 8] A T A AR

Table 2. Environmental conditions at the studied station of Naeseong Stream.

Vegetation cover Vegetation height Distance from water Distance from vegetation
Site (V_Ccov) (V_HIG) (DIS_W) (DIS_V)

(%) (cm) (m) (m)
Site 1-A 0 0 121 11
Site 1-B 0 0 71 61
Site 1-C 0 0 11 121
Site 2-A 100 100 247
Site 2-B 100 200 215
Site 2-C 80 130 177
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Table 3. The numbers of species and individuals of insects at the bare and vegetated sandbar of the Naeseong Stream.
Numerals in the parenthesis indicate the percentages to the total numbers.

No. of species No. of individuals
Order Site 1 Site 2 Site 1 Site 2
(bare sandbar) (vegetated sandbar) (bare sandbar) (vegetated sandbar)

Coleoptera 19 (32%) 26 (30%) 1,209 (89%) 78 (9%)
Diptera 25 (42%) 29 (33%) 45 (3%) 65 (8%)
Hymenoptera 2 (3%) 3 (15%) 1 (3%) 342 (40%)
Hemiptera 7 (12%) 0 (11%) 0 (1%) 3 (11%)
Orthoptera 2 (3%) 9 (10%) 2 (0.1%) 244 (29%)
Dermaptera 1 (2%) 1 (1%) 8 (4%) 8 (3%)
Lepidoptera 3 (5%) 0 (0%) 4 (0.3%) 0 (0%)
Total 59 (100%) 88 (100%) 1,359 (100%) 850 (100%)

Table 4. Species diversity (H') and eveness (E') of insect communities at the bare and vegetated sandbar of the Naeseong

Stream.
Site Species diversity (H') Species evenness (E')

Site 1 (bare sandbar) 1.86 0.56

Site 2 (vegetated sandbar) 227 0.62
oA e Fol A= ek w7152 T 241 A e 2ol A|EFQ Ao = A= A
SO 2A 0 7 AAfo] ZQ 16&/&}—,—01]/\1 o thofal & o] (Cicindela laetescripta)®} 5 ¥
o] x5}l kol HEL =7 WAy £=o0|9ith (Dianemobius csikii)7} 2A % 1Tt (Lelej et al. 2001,
WA|H-S 32 A7 AR} (parasitoids) = SEAIZ| HEH-S Satoh et al. 2003).
eete 2R wg e Sl o )5 Se) g4 E
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© 302 Q7T vkl Q1AL (Lepidoptera) & L} Th3E Q) wefhEel U9 ARl A4o] Helet

A| Aol Ak
FEREE
EEEEELE
of she] o] £
(Han 2010).
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Fig. 2. Rank abundance curves of insect communities on the bare (Site 1) and vegetated (Site 2) sandbars at the
Naeseong Stream. The alphabets following the site number indicates the positions of the sampling sites: A, far from

water channel; B, middle; C, close to water channel.
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Fig. 3. Dendrogram from the cluster analysis of of insect communities on the bare (Site 1) and vegetated (Site 2)
sandbars at the Naeseong Stream. The alphabets following the site number indicates the positions of the sampling
sites: A, far from water channel; B, middle; C, close to water channel.
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Fig. 4. Biplot by non-metric multidimensional scaling (NMDS) on the bare (Site 1) and vegetated (Site 2) sandbars
at the Naeseong Stream. The alphabets following the site number indicates the positions of the sampling sites: A,
far from water channel; B, middle; C, close to water channel. The red characters indicate the insect species.

Fig. 5. Results of RLQ analysis using data on species abundance, environmental variables and functional traits of the
insect community at the bare and vegetated sandbars of the Naeseong Stream. Site number refers to Fig. 1 and
Table 2, acronym of environmental factors refers to Table 2 and acronym of functional traits refers to Table 1.
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Fig. 6. The numbers of species and individuals of insects according to their traits according to trophic category on
the bare (Site 1) and vegetated (Site 2) sandbars at the Naeseong Stream.
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T}, S LR ARG A= A A0 of| 77ke- ZAFA| A (Site O 7 k= E40] AT wEbA] LgeAlol| A4go]

1-A)of|A] o] 50] AR} AR (Site 1-O) ek Aol whaba] FopeFdol Z7FIAITE UR|ALS
U} AR = Fol A= UAIARSE) A A ARl A] Eollo]aL 3largdo] 2 FO| A7 stk
]S5O TRA| oA = AR AVARER Y EA T A GEA O] Arfol w2 AR 215
L 4 e i U o B v P A P P e P R L USAR0f A A0 A4 2] 27 of] wheba]
=] 2] QFQLaL A AL A RE R QI o] & 7| ElokA FEE AT Ao et ol Gk mlA|
A2z ARARR A Gt e|Eo] YAGhE RAA =78 B QS AR A 0o sro] Wl =R
% 2-BE AT3I50th o] 2ARAH 2-Bo A= g5 = AP Le] Ao Qlet. AAY Fako] whetA] 15 9
AA7E 53] Wtk o] ATE FshH Al 7lswe] EA = wstsloich & AHoﬂ A o] HES}

A go] WEShol| whaha] 2 AR} IL20] Z7)s}r o]0 of wEpA] EobABE, 2414, 52 2 A& 2417}, 7]
wpeb] ZARRCHE 7Y EARLS] GFTAZE FBE AR TGO v Fe] B 7}0} o} b U] A}
ERSE ol SAVE, ZAT, S, ZAR] 752
9] njZo| Z718kek uhebA] 31 ARl AAe=

4.8 = 258 217k] e, FHa, 7152 S nrepd
ApAl0] A TR A AR of| BEFH= -8 o 2= 9l )Tk
waEak ol YA oA AJZ=2] x| Hof| A28t 3FA o|AFS] AT Zal 5ol YA F0] LA T AAY AR

R A AW A EE ABYL ZHTFREA oA HolRe RO E EAEh (Fig. 7). U

Zol Aol AT WebA Holel, MAR T AT A 1A oulA] BFUS T2 37 4
WISfol] mteb) WSSk LA A480] HYJsE A% (organic detritus) 24] Q1 Aol LE FAE =R
of WA el ek A4 THY FUPYSF7I B AR W BB WA} Ru]E So] ulgfat B o

AOL AN Wit haslich B8] AATOI T Sho] BFu 202 AZEIC o] 3t AR A
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Fig. 7. Comparison of conceptual diagrams of the food
web on the bare and vegetated sand bars of the
Naeseong Stream, Korea.
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