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The Reedbed which spread in the lower Iwaki River is precious habitat for some endangered species,
such as Japanese Marsh Warbler (Locustella pryeri). This marshy-meadow has been retained by burning
and cutting reed, but as it is frequently in recent years, drying of the non-managed reedbed is remarkably
progressing.

We investigated the effect of these artificial managements on ground beetle community and food web
structure in the reedbed ecosystem. Reed cutting is affective for maintaining of species richness of ground
beetles, but non-managed area has less diversity because of desiccation on these wetlands. Food web
analysis using stable carbon and nitrogen isotopes suggested that detritus food chain is affected by
management which removes litter deposits from reedbeds. To conserve the environment and organisms in

this ecosystem, we need a management design that ecological balance was considered.
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Fig.1. Reed bed distribution and the position of study sites at
the lower lwaki-River.
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Table 1. The list of all stable isotope samples.

Species & Matterials & Sample n
-Predator
Frog
Bufonidae Bufo japonicus formosus FAIEFHIIL Femoral muscle 3
Hylidae Hyla japonica ZRZFIALIL Femoral muscle 11
Spider
Licosidae Arctosa ebicha IEFvIEUIE Whole 4
Pardosa laura J\USIEVITE Whole 12
Ground beetle
Carabidae Carabus granulatus FARRAY LS Whole 7
Chlaenius circumductus FARUTATZLS Whole 5
Chlaenius pallipes FATIZLS Whole 12
Lachnocrepis prolixa ryOUT=AS Whole 15
Limnocarabus maacki aquatilis R—=OAYLS Whole 15
Pterostichus sasajii BYSRYFHIZLS Whole 15
Pterostichus prolongatus AAOOFHI=ZLS Whole 10
Pterostichus rotundangulus EXRYFHIZLS Whole 15
«Primary consumer
Leaf beetle
Chrysomelidae  Chrysolina virgata AAIIINLS Whole 4
Moth
Arctiidae Chionarctia nivea >Oehky Whole 4
Lasiocampidae  Euthrix potatoria bergmani ERZ I Whole 5
Lymantriidae Laelia coenosa sangaica R RTS Whole 5
Noctuidae Archanara resoluta J\BEYDRFI Y Whole 12
Cricket & Grasshopper
Acrididae Oxya yezoensis ) RAFT Whole 5
Gryllotalpidae  Gryllotalpa orientalis TS Whole 5
Tettigoniidae Conocephalus laponicus )Y FY Whole 4
~Decomposer
Snail
Succineidae Succinea lauta AREITSHA Without shell 7
Millepede
Polydesmidae Polydesmidae sp. AEVZFRO—E Whole 3
Sandhopper
Talitridae Talitridae sp. J\R hEASRO—TE Whole 11
Earth worm
Megascolecidae  Megascolecidae sp. I hE=XBo—1E Whole 4
+C3 plant
Araceae Lysichiton camtschatcense =X)za9 One piece of reaf 3
Asteraceae Artemisia indica var. maximowiczii IE+F One piece of reaf 8
Cyperaceae Carex spp. R BOEIE One piece of reaf 12
Lamiaceae Lycopus lucidus 0% One piece of reaf 4
Poaceae Phragmites australis 33 One piece of reaf 14
Polygonaceae Polygonum thunbergii =YV One piece of reaf 4
«C4 plant
Poaceae Miscanthus sinensis ARF One piece of reaf 6
«Detritus
Litter ys— Fixed amount 15
Peat soil JERTRE Fixed amount 15
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Table 2. Total species richness and capture population from June to
September, 2011. And show each index values.

Site ﬁgﬁﬁ:z Number Dl—i‘\llersity Ir;i(elix) EvennerIs Index
st.A 14 238 2.770 0.819 0.727
st.B 25 524 3.292 0.854 0.709

st.C 12 157 2.503 0.717 0.698
st.D 24 169 3.758 0.899 0.820
Total 34 1105

Table 3. Sample types and stable isotope values.

Taxa Sample 0 3"C (%) 5N (%o)
mean *SD mean *SD
Frog Femoral muscle 15 -21.88 144 640 1.95
Spider Whole 16 -2474 137 920 0.73
Ground beetle Whole 94  -2644 200 739 1.27
Primary consumer  Whole 44  -2857 195 558 177
Decomposer Whole 25 -26.14 192 487 124
C3 plant One reaf 45  -29.16 213 293 176
C4 plant One reaf 6 -12.80 0.16 2.18 1.42
Litter Fixed amount 15 -28.36 113 131 1.66
Peat soil Fixed amount 15 -27.31 162 283 0.63
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Fig.2. Food-web structure of reedbed. In the point, the mean, the bar
shows standard deviation. Direction of the allows indicate
Grazing cycle (the origin of C3plants) and Detritus cycle (the
origin of peat soil and litter).
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Fig.3 Stable isotope ratios of each species (Mean + Standard Deviation). Burnt (st.A) is diamonds, Cut (st.B) is squares, Control (st.C) is triangles.

Filled symbols indicate consumers plot, and open symbols represent plants and detritus as the source of food chain. Significant differences in
the ratios among three sites are indicated by different letters (5°C: A or B, °N: a or b). Kruskal-Wallis test and Scheffé's method used

(p<0.05).

BN TFas) 7E N PELAVROFERE
DFEREEZFFORIZO T S KANK ALY [X—
T X ~SBCE 3 L OMERE O H0 & 8 NAE DK T o
B2 —KEICHEZR S AL7=. ZAUTERE O S D 2L,

Z K LT 5 (Fig.3.).
5. X

(MEREYMBRELEEOTE

AR TRHEO I U TR 2 R e+ 5
FER 22 Hh Fe bk B RBEAE S 2 LT B2, ALY
DEETDOID I VIRITHEERMED 5 O RFEE AN RSL
LTHY, FICmMMERROBEES T & U TR B
FTHD., MRMER ROMEERME L 3 VR OMER O
AITITA R BXIY Bk L TIT O D BER H 5
LIS, TR LT, ME KR O b
R LW DI HIPERE OBE RIS RE R BREE T 5 2
ENRBE N, BHEIC oW, BEERTHILA

FEy W OHBERE L LT FER U X —0DEE )
BEXOFENFEOEHAAMICB W CEETHDL Z &
DHREINTEY, g URHERLZREN D
LREOHBTYLETHLY). ZnE THEANIITIE
AEY &R, B X OBEC X DHAR B RV
BTo—7—rara3nTavENHEEShTEZ
2%, KAFVRAIER Y OHBEDHME/INT K 2 hiE 3 VR
ORI B4 % OEBOIEY 12 X - T EmREE
MRELSEFEIN, BHOSEHICBOUIRERRSY
A=V LR D AREMEN B 5.

(2)IVEEBYRLERDTE

BEEETHDL AT EOCIHEM EZRIFIC LA
B JERESRN ZORBYEHEO FfE 2o TN D.
CAMEMTHD AARR LI 3T VFIZBW TOHEIR
THDHZ D, ZOBWEEH~OZNLDELIL
DlanE Nz D, MEERRIZINS OEEREIA
KHATHFLTH2—ThY, TofK - EHEDL

- 451 -



METHLHI LN, IVEAWHEICE W TEE,
M2 EDARETHD. LK T LT H—THY R
PENEMET 5 7 BHITHFER B LD 8PNAE L,
Z ORYESFIZIBVTIER S B OREEFEICAFIE
LTW5A., F7z, EERR I vBCHAEL, I
BHEHERE LTI L TWD L0 & HER STz,
i L IE B O RINLIA L 2 bhig U 7= /5 R T,
BB X OPRR & U % —DsBClEF L OMEIE Mo
KLV k&<, ZRIC - CEREMEAZFIHT
BEDOSCCH L EH LT\, TEOSSCEIT A
MO IRDPHERSARE T T U T 72 E O SffE H
Wt 5128, HEORWESIEEENEL D
ENMBNTENY, KEKIZEEREL 2KED Y
2 —DHEFE L CHBEM O 3R L0 A TH
HEBEZLN, ZNPEREFROSERMEICEL
TWA EHEEIND. FT-, HEEIZOWNTHAER
THEOE L CRIHAT 2 OE NS LT R
L7, MEITIRR £ & OB E 3 25 ATREME A
BD. GIRE DN T T IR, KIFFED Sy
W RPN BEE RO RMRBEERZ TS EIEEWN
., A%, JEHE & TEEHIC OV T L D EEMR
ENT IS LETH D, SN, FE XK iz
BIZ X > TEERMMIMREA L TN D T2, AR
FHARDZFEM L RIFICEE > TWVDITTTH D, —
FFTRAIK TIIH FE D ) 7 — LR R34 TR
Z, MTEDOIRATHOBZNEZDL 2D, i B
DOFEFEZLIIINL OCIHEMMNE ST 5 EBWIFEO
Ll 722 GRCHEA PV A NTER STV 5. X
B XIZY) 7 —& &b EEoRMIERRE S
D05, MWD X=X EERESNTITO RN LT
HAHT0, HEFEEITIAKANR EHEROFREE X,
BFEDOSECE b WX O F I /2B Z R LTV 5D, A
B EIZBWTH I « AFFEENIC B X3 E
X OB ER L TWAERDEIRTH Y, A
B H B A~DOFGIIV 2 0Nb O L HERIND.
PLEND, ABHIEHIZI VREOMAERY ¥ —HE
FERABETS Z L2k 0, BB RDLEENEIC
A RITTZ N yhoT-. £, HEEEOIROBE
B LIE XL AW ESHICBHE EVNEL D
TEDRENTL, Flo, BEUCHES VX —RELE
BB PEZ T 2770 T, BWEN L W ER
WCHEE MITT 2 EBNEERNMKL I L - T
oMo T,

6. AVEREEDNDRE

FL ADTRINZ B2 HE KA S # I AT E
THWREBIT D7 L b HIRERRIZE > TIHFEL
< RWKTH, BREICBWTIIEN L CEEARET
oI E, HOHSFERAR - TR EEHITEE LS
7N, BUED 3 VRIIKE D D MERX TH 503,
ZIEZ OFITHBEMD 21772 9 K\ &%) 5,
H L IIEER EIKANIC L D IRFPH 2 5L 24T
9 72 CIHIOER & 5 & >0 2RO SR &

RV, ERERNT A EEBE LTZERT VA VBN
ETHHLEEZD. MEV, NG 2 Dk 24t
MIBE~DRBEERE L TITHRETHY, 5% b2
O DAERRFEHMRAOERMPRD HiLDH.

BB AR 00 — ) RESE TR SE O Bk 2
IR, BT b o CHE, LA i
A7 o 58500 | [ S ST B ~ D
&S O OTIED, S HTHRR LRI R
RO T B b B ) L. Z 8
{85 IR AT S AL L L 5.

SE 3

1) SFARBER, 2008, LRERIRAIZIT D HERIRESRIE~D
BROBH Y EARNTWEHO I Va2 R & L8R
BHIC K 285 REAERETIIE 13:169-177

2) ek B - IR {517, 2013. NARYEERD 2 VRO HIFRM:
FHBREIC G x 2%, At 9: Elld

3) Brose U., 2003. Bottom-up control of Carabid beetle
communities in early successional wetlands: mediated by
vegetation structure or plant diversity? Oecologia 135 : 407-
413

4) FrETIR A R B8 5 & (F HRUR), 2007, MR A4
WA, 526pp. +196JF (A [XIAR.

5) RICHTE, 1976. EVREEMIIEIE - AN & FRAEHEAK.
A RBTERF ST 14

6) Pielou E. C., 1966. The measurement of diversity in
different types of biological collections. Journal of
Theoretical Biology 13 : 131-144

7) Minagawa, M, and Wada, E. 1984. Stepwise enrichment of
N along food chains: Further evidence and the relation
between §*°N and animal age. Geochimica et cosmochimica
Acta 48 : 1135-1140

8) KILbse - M), 1994, 13 —REMRICHRIT DR,
ER R KE A AU OZERNIKERIFIEL © 1987
FELBEDOMFFED SR, TR 65(5) : 585-598

9) PrNfat s - B 31T, 2005 A A T IT 544 v
T OBEFUGATEIN,  BHAEAEYRE 9(2) 1 59-68

10) KL Fe, 1987, HIE-HEMMIC T 5 R, R, @
#, KFE, A AU ORERMKERFERL - B2 B
BE, FIH. HATEICERR 2GS 58 1 252-268

(2013. 4. 4%Z41)

- 452 -



