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Processing and Macroinvertebrate Colonization of Leaf Detritus
in a Mountain Forest Stream in Japan
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L &I

AR & 7 5 B/ NRIRE, = 3 L F —JRANCSRIUEEEYNCIKG L EER B Y R 7 4T
&2 EBBINTVS (Cummins 1974, VANNOTE et al. 1980), KA BE S K OTEEIZH
WMESZELZLILL > TREPO—REERBEZ/NSBODICL, Fo2hBK, KERSFOM
KEBY) (CPOM) OEHETRE 125, % < DOiRmr O/NRIR T, RHOBIAN SHRAY 5 EHEMN,
ARG O 15 TRINCEERAES L5 (Fisuer and Likens 1973, ANpersoN and
SEDELL, 1979),

Hh A 2N B EROIIMER 1Z, —RICZDAMLORE I bbb 5T, FIRDOKEDS
FETAONEBTH 510, BEMOBREFIRKE, ERICHALIEEISFVHRT TS
T NI NS (Namman and SEpELL 1979, BiLey and Likens 1980), —#HCiZTED 4R
12, KEORE - HEEHE & bic, REWYE OB (leaching)- A O a0 =¥ — v 5 v~
IVF 4 Ve =y - KEEEHEO S bDva Ly ¥ — L XINAHRERRIC L 3R, LU
HEFTHEITL, ZoOBRIMA SEY, AYNERIC L - TEEIN 5 (PeTerseN and
CummMins 1974, ANpErRsON and SepELL 1979, WEBSTER and BeENFIELD 1986),

INETICHR SN TEYENERNOFEL D, KE, KE, i, HEREHTH -7
Reice (1974) (3, [E—HIR CHEEKZICE T 508 2 AIE L 72688, EHO R 3o Z=H
I ORTIEFPVWTEEAWE L, LA L, SHorTetal. (1980), Cowan et al. (1983) I3, &5
D\, HEVEEREOEKEOHEICEWTS, Yalby - DBERERTIE, o
EOIEFICRERGENS L LEERL TV S, HHEENEETINMEERICEEEBLEX
BODs, FIROEEEHET S itk > T, BELEATHREFYOMNMICERELEL S
redh, NS L 5 % (Rece 1977, 1980), KEIZOWTIE, EHXRP ) YRIREEZ ABHIC
TALI S TREEL2 B - ERBEGH 20, ERIEIHEAL TH 3 (Kavsuik and Hynes 1971,
Triska and SEpELL 1976, ELwoob et al. 1981), WFRIC S & » 72T 1L, BERIRMFIC X » THK
YD oo =¥ —va YBETT 5728, AR EOS DI 5XTHIEEZ W (Hersst 1980,
Rounick and WINTERBOURN 1983),
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Yalyd—OEED, HRICBIAZEERICOVTR, W OhDFEHELZ SN T S,
PeTERSEN and Cummins (1974) 13, EEKBERIC Y o Ly F—%EA L2388 & LEVES S
HEELT bva) —DEOHHRD 24%13 v 2 Ly ¥ — DEARIFEICKL 2 D & T L 72, B4
BV TIE, WaLLaceeral. (1982) 45, FHAIC & » TAEERFHEEMWI A HERR & N RT3,
XX & < & RTHFEED 37T~T8% R LT 5 LA RLTWA, %7 BenrieLp and WEB-
STER (1985) 1, ) & —/¥v 7 Z{EM L 4 g B THRE O K IED MR % 902 L 704558,
RO EDDHEREDERLE, Vy—"y2iiaoF+A4 X Licvalby ¥ —OFEEFEROER
WCBENH B EEHVIEL TV S,

—H, Yal v F—KO20WTOEL OEARAEBRICINIE, val v ¥ —DOEEORE, SO
FEEICH L T OB ICEERT I EBHEOLICENT VS, — iy a Ly ¥ — i3, M
MEOLLBEFR 2 v /EEAFRICECES T DL (BirLocHER and KENDRICK 1973,
IvErseN 1974, Cummins and Krug 1979 728, L7chs - T, BFEEEE ORMINTIc & 3 )8
, bbb rvaly y—DERELNDLEVEEDZNG, BRCHEAROBELE—TSH
512 5F, KEROBIHOEEZ RTREENZ, bLHFATOYaLy VBB L1527
I L TEHORBIC A2 RT RO, BREMTHRECIor 1 X423 va Ly F—0%KER
CERBIEMTHENE, WODDIIFIE, V=702 0)y—sNysican+4( X423

seN and CummMins 1974, Pipgeon and CalrNs 1977, SHORT et al. 1980), L L v 2 b v ¥ — &
ZTNUAOKRIBEHEM S, BEOMREABICKEL LTI I ENLENTVWS (EcoLr-
SHAW 1964, BENFILED ef al. 1977, SHorT et al. 1980, Hawkins and SeperLL 1981, MINSHALL
1984), w12, BEMTOMAROERSBME L TOBIFHITL 26D ERAELT, 124
FEDEOENREL L TORALCHhOHFBESICELELIETL LA b hAMZ ON
b LI->T, Yalby 8 —DRERHT a0 —va vy — L sEoRBIcNT
LIEMEA A OGN E LTH, hoBEEEERIC bEMSMENSA SN D THIUL, O
Z B AVEE ISR 9 I AR 5 0 2 &K B,

AR TR, HERFRREERANO/NERIC BT, RMHKhOES#ETH 2 7957 5
(Euptelea polyandra), 7 F) / & (Acer carpinifolium) i2>\WTC, V¥ —Ny 212 DEEDL
FREEARIE L, EECTor 4 XT5RUEAHE 2 AE L, Co 28I, 79-3 2+
THOEHMRTEDLD THBILAONEbDTH D, $7, Ay vaPb A ZXDIERLY §—
Ny 7 BT A LICLY, KEBEHEYO 10 =¥ — v a2 VICHRE DA LBAOE
EHico AMROHIIE, ©2 MOEEMOEED/NHEE, QFIEcxtd 2 KBRS O
du=¥-va VIBEOBERTOER, @valy ¥—0BEEFEOHFLERE S OME, &
FoMICTEETH B,

AR EE LD BICHIDEIER O 72V, FR—IEEEE, THAAMER cHiE £ 5,
BEOHINITIC VTR, FHHB LI 0EEL O L Ebic, BREBBNEL 12,
RORNcsin (T 50 F1o, HRMBYIFEREOHERICE, V55— 5y 7 OFERIZEBL T
Wl E, BNEMFICRY -y 7 DRBEETORE > TORE WL ERESHT 5, D
BITIZH 12 - T, FEKRERSITRENRD S % 0 & 13804 DEIEBNZ W20 iz, [EFROH & 1213
L SIHRLER L &1 B,
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Fig. 1. Location of the study site.

I BE#

P, HIURFBREENROARE / IRTE I - 1o AT/ RETRNIKREN D/NEFET
(B4-1), 1:25000 HiKic & &S\ 7¢kE (order) 12 3 T&H 3 (STRAHLER 1957 I &k %), EiRT
VORI RIEER O RKTH D, 7925, F Y AN L USRS SO TE
LT BI1ED, YIUNTHIF, TOTE, A0nEIY, NF/F FYE VFHEIEO, H
RS OEE I 700 m T, FHEBAREE 2.07 km? Th 3, BRI HEIN S Aa B (AR
1944) T, HABOEEIIKREL, AL IACEE2m U LOEEENRT 5, £/, H50
FTHWOHEREDSE » I TH SN, INIFREHBZ WV, JIIEEHETIE 05~1m, FlTld2~4m TH3,
B, S EME THEL, T0EHERAREV, ARMEbOKRE 0~4CTHD, 1~2
BicBKROENLL e > & 10~30cm DKicBBbN 5,

. /BEH &

FEEC@H LR, AKS SERERICE LY &5, BEMEROELAMEDS SIREL T
Howit, HELFEZRENICOELAZ0, WIHREZLILOD, IR T 50°C48 BFifEE L
2o ZRENORTEDIEL, 4008 IcBEL, Ay Y2 tHA Y V2D 294 T7DTS5AF y
78I =Ny JICHA LK, WOy 75 KEXIE15cmX25em T, A v YaHA4XE
FUA w2 DRE, BA Yy YarNy PR 2mm ONARA v v, Ay Vary ZBR
10mm OPUAE A » ¥ 2 TH b, KX TREIEDD, 4 547Dy 7 (2HREX2 £ v
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VatAX) BRICHOOTILTTRIIERTEEC=744 27 50O A v ¥ asvy 7, EF=
THFISOMMA Y 2Ny F, AC=F R/ FDHA Y YaNy /, AF=FF Y / O
Ay vanyJ,

KIATD) =Ny rernZTh 32 @ ofERIL, 19864 11 H 19 Hic, EKOWM, L&
ADERDY %S ¥ T LI OATKPIC LD, EFBIBOKL R, BROBKO -2 DI13iF
LM%Y 2, Sy Z7OREEIB DI, TNENDNY FEF Loy a— kKl
DAARS L IFEE L BIRICERE L 72,

CNETORRICB T 2HEEDONHEIEA LoNIETE, Vy— "y rikeEbic) —7
Wy PENDALEBEVONT WS, =75y 7, £+ —TL L D2 F iR 0EES
LYHIZFAa v BTLIRD D, BEEXZFRMCGITL YR LEHYEI&IcE-T, A1
EDBEEMNICD » e - EEOHRRICHL S ¥ 2 6D TH %, PerErseN and Cummins (1974)
i, VTN ZRICHEBLTY =Ny 2D S OREE VL ODER LTV B, $Hb b,
OKDAHEEBV L W &, BLOWMMER F2oF 00T W Eicky, FERMEYOa0=
¥-vavpzgEhFohedvn, Oy 7OREIC K VYIENSRAEEBENSN S, @K

2 HIC K B EE IS EN A SN WFIBREN TV S (Cummins etal. 1980), £, #4 X
DRKE F50mm?) £ o vaNy S THNE, BLAY =73y 750 OO0V S
(I TVS (Mutchetal. 1983), 2 mm fBEOREZED 4 v v 2 THNIE, WA S EEIC
ao4 4 XL D5 (Davisand WINTERBOURN 1976, Rounick and WINTERBOURN 1983), A7
OHINO D E D1, ABEBHEO o=t -y s VASRL- L 20 BA4 525104k 3
DT, TTTRYS—3y FEERAL .

Yy —sNy JISRERK T, 13,28,56,78, 119 HIRICK 7 1 7% 4 HFSIL7z. ABH )
MrEEIc Ly, TOROEINERITRETH > 1o B L) =23y ZidEFNENFERNICE
=—Bicvh, R)F L VABIKERELTOERA o1, Ny Ih o E DI LIELKED
NNy FRTTVLRVLIZS SV, [MNEWEEDDF O, Ny Fihdh & KBEEHEENY % AR
TUOAWIL, 80%x %/ —VTREIEL L, BEBIOUAUBEHIE L DDOZF W/ Ny Fho
AEYNE, 8mm BLUP2mm v~ (FRBEBZFNFNMA v Y aBEHIA v v asSy 7
—8B) WKHSVIEML, ThETNWDOY—TFED)—7<5F ) 7% 50°C 48 WLEBRI S0
B, 001 g $THEL, BENOELEGHELEL B0, YLV Y- VBEFICK > THRIEL
Too HIERMA v V2 Xy FDEDDHITODVTHBIREY, INICK-> TEHEELBLI-DL,
ZNENI[HOH TH v TV DOTHRE L 1, KREUEFHEEYE, FJRe L v TREL,
AR AR L -0b, RO &I 60°C 48 BiSEAE =€ C, 001 mg £ THEL 7,

PR S MRV HEENY (3, 03B O &I iE A EERE (Cummins 1973) 1T/ L 72, B AK
HBHOZHBONBERLUTOEBOTH S ¥ a Ly ¥ — (shredder) = KBRS O A G K
(CPOM) %{Ef, = L7 % — (collector) =HiliE Y (FPOM) 21BH&, 2 LA ¥ — (grazer)=f5
ffEY (FicHEER) 288, 7L 74 — (predator) =/ A ER, SHEE~DONHIL,
MerrITT and Cummins (1984) thDIER &, TIMRELERNBYMT NESERER) k-
THE LI, A oo EO—OREIL, LA+ —/avyy—& L THBRET 20, AR TIE—
ELTaLvss—ELTHo0 -1,
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100 o—o EC
o--n EF
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l

50 1@
| DEC | JAN | FEB | MAR |
DAYS IN PLACE
B2 ) 5 =5y 7 OT B RIS T 3 1986 4 11 10 H. I & s £ R
(N=4),

Fig. 2. Weight loss of the litter bags. Starting date is 19 November 1986. Mean and SE are
shown.

B iER (KiFE, * v vav 4R, B oEEL 5000, b LS @it
AB I TN LT,

V. #& =

1. el

2mm YU E8mmUTOY =77 Y 7id, BATELEETBCABRL- (ROFVLE
XT004g=WIEED 1%) DT, A v ¥aNy 7, fliAyvaNy ZEbic8mmpl o
)—72F ) TUERGEFERE L, &Y 5 —/3y VOBERDBER, M-21RTEB8DTH
5, HE%119HH (19873 A 19 H) gz Zn EC:50%, EF:35%, AC: 22%, AF:20%
OWRWLIsH LT,

BEATDY § =3y FONMBEEE, EEORET LV Y=Ye "2k > TEHE L7 (OLson
1963, PeterseN and Cummins 1974), T 2T, Y: BIFEHE, Y, VIWESH, k. HFEE, 1
BRI Tdh 5, OO —BEOBDRIRKEAMBEBERIERHICL 2 bDELANIONS (LA
SHORT et al. 1980) 72®, T OHNRHBICHL Db ot AT EBEFIMICIFHFICEL
A L (PL0.001), SEEDKE XTI 71 TRICERBES A &b o GEaEHa, P<
0.001), EC>EF >AC>AF>DJETH » 72 (K-, BEHITA &, s v va/¥y 7 TR,
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F1 BIATDY) Y —5y 5 ONMREE (k)

Table 1. Decomposition rate (k) of each type of litter bag. Values with the same letter are not
significantly different (F-test, @=0.05). All correlation coefficients for the regression
lines are highly significant (P<0.001)

B Ay VathARX o). B 95 % EFAX R FEBAREK
leaf species mesh size k(A 95% CL 7
Euptelea coarse 0.00490 a' 0.00436-0.00545 0.98
Euptelea fine 0.00317 b 0.00260-0.00373 0.93
Acer coarse 0.00203 ¢ 0.00154-0.00253 0.90
Acer fine 0.00176 ¢ 0.00146-0.00205 0.95

VE DM INEORIcEE® (@=0.05) 23780 2 & %2R (F-test),
R [517 =5 Wy va]afet 578
Z.OIII'

[ ]

=

=

= 1.50r
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]

=

=

=

. O Euptelea
>
I.DIT ® Acer

I 1 1
0 50 100

DAYS IN PLACE

K-8 U&=y SHOERECEREFE (%) DAL, Pl & EEEE AIRT (N=4),
Fig. 3. Percent nitrogen content of leaves in litter bags. Mean and SE are shown.

THHFIIHF R, FOK2414E, HiA v vaNy ST, THFEISHFRY /D18
ETHD, TOEIBEETH -1, (Ftest, P<001)y A v vatA X THBE, THH 5T
B, WA Y aNy SHHIA y v anNy SO 1B ETEEENL LD LRt (P<0.001) 58, F
FUZFTEMA v Y2y FBHIA v Y28y TOK L1 BT &, BEEG -1 (P>
0.05),

2. BEXSHEEOEIL
FERICHRE T 2 LRI OB EOEREERIE, 74427 58 1.3020.02%, FFY ./ £h5 156+



Lt NSt i

#-2 ERHIEMakcB i 2 KREHEYIO Y ¥ —¥y 7dH 10 HAREEE

B 2 RBEOSHLERE L KANESHEY O 1o =¥ -3 v

163

Table 2. Mean number of macroinvertebrates per litter bag over the entire experimental period.
Functional feeding group classifications are based on MerriTT and Cummins (1984) and
/or on additional gut analyses: S=shredder, C=collector, G=grazer, P=predator. Sym-
bols for the type of litter bags as follows: EC=Euptelea coarse mesh bag, EF =Euptelea
fine mesh bag, AC=Acer coarse mesh bag, AF=Acer fine mesh bag. + denotes <0.1
and * denotes presence but not enumerated.

b
2o N i fu*r%:%fial EC EF AC AF
taxon
group
Insecta =2 L .
Ephemeroptera H oy e v H
Ameletus E XA 7 %% A5 o0 9g C 1.7 3.0 1.2 1.8
Epeorus k5 4 A K e 9 g C +
Ecdyonurus y = H 9 A o v & C + + 0.1
Cinygma NI e AN My B B il = B - C 0.1
Baetis a oy v v B C 08 04 03 03
Paraleptophlebia [ S G = T VB, Sl =R -1 C 0.9 3.0 0.7 35
Cincticostella nigra g o < ¥ 35 h 4y o ou C 0.3 0.4 0.2 0.3
Plecoptera B A B
Taeniopterygidae IV h A AT s M S + + +
Nemoura A F v A vy 38 S 15 28 1.1 1.4
Amphinemura T H A F A TN SE S 16 03 08 02
Protonemura A FH TN IR S 03 06 0.3
Capniidae 2N = T B R S A = S 39 66 22 48
Cryptoperla japonica / E] 7y 3 S +
Pseudomegarcys japonica FIhEONRTIAATES P 0.7 + 2.3 0.2
Isoperla sp. IRy ATrSENFBO—H P 0.3 + 03 4+
Calineuria stigmatica £ voAh 7 oz P +
Niponiella limbatella Y < v A 9 HF 3 P 0.2
Chloroperlidae S S B -y B S R =% P 2.1 4.3 19 53
Trichoptera M E Ay 5 H
Plectrocnemia Iy 247 by SHE P 02 01 0.3 +
Arctopsyche spinifera 7 I A v 2 b E Y S C/P + +
Hydropsyche orientalis v N T — Y2 b EYS C -+ +
Rhyacophila lezeyi FHLVvbEYSEBO & P + + 0.1 0.2
Rhvyacophila sp. FHLVIPETYSEDO—F P 0.2 0.5 0.2 +
Glossosoma Yy = r E F¥ 3 B G 0.1 +
Eubasilissa regina L5 ¥ F b BSOS P + +
Phryganopsyche brunnea Yo7 2N Rx MEST S S + 0.2
Nothopsyche yamagataensis ¥ < /% b &4 o I~ vy S 0.7 0.6 0.4 0.5
Neoseverinia crassicornis A h v vy bESTSS S 0.1 +
Goerodes satoi 2 N B A l~ | S 0.5 0.2 0.6 0.2
Goerodes complicatus JheXrhoyybES S S 0.5 1.6 1.0 0.4
Coleoptera BoOowW H
Colymbetinae E X ¥ v 3o v fF P + +
Helodes < o F B C 0.2 0.3 0.5 0.5
Cyphon FE T U F C 0.1
Elminae E A F v o4& v @ OF G +
Stenelmis (adult) TYFHA IV RO b VBEH) G + +
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Table 2. Continued.
; Rt
o mE functifflal EC EF AC AF
taxon
group

Diptera no#@ B

Tipula bl 7 v B & S +

Prionocera WAy F oo — & S + + +

Dicranota Ay KB oo — g P +

Pericoma sp. PA F oa v N g o — M C +

Simulium T v o2 ¥ 5 7 o2 g C +

Chironomidae =X 2 ) 7 = ? * * * *

Atherix basilisa N O - B N P +
other invertebrates Z Otho Ly HEEN)
TURBELLARIA [ I L G ¢

Dugesia japonica + N v Z A v P + 0.1 +
NEMATOMORPHA #wOE i ? + +
OLIGOCHAETA i1 i i C t
ISOPODA HOOM M S +
Total invertebrates al 17.49 25.29 14.69 2064

0.05% (£ SE,N=4) Th 7, 2Fi& bRYIO 7 HITEIPRIZ L HT 245, 1SHHTIKFL,
ZOHBIRFEC LR LWL ERBEont: (K-3), 28 HIILIREE, FFRY 2 FiclbLTo v+
75D EHAENIIL, GHEOKE &3 55 HHPBSE g L 7,

3. KEEEMEHOI0=F—3v

Vo =Ny izaod 4 XSO Ny 7H 1 0 EHRIEKIE, £2iclvdeisy
Thb, 22 ) AKIE, BWNOZICHRTDY —5 4+ v 7 ICBREL S 0, BT E OEABEERD
HES HEHRA TR TH Z0T, BEBOFHIEIBINbE D - 12, HIERBOE ) - 12535
B, Yavy ¥ -T2 oA 75 5% (Capniidae spp.), #F ¥ # 74 5 & (Nemoura spp.),
Zhes sy b S S5 (Goerodes complicatus), IV 7 4 — Tl rEAf ohrovg
(Paraleptophlebia spp.), b A 7 %4 4 v 9)& (Ameletus spp.), 7VF ¥ —TIEI FYH T4
7 #4 (Chloroperlidae spp.), ¥ < kb 0/NX7 3 % #7455 (Pseudomegarcys japonica) T -
720

HEARER C L OREHRICHT 2EEOEAR-4~6 IR L1, WTFhOBEER L o
=¥ -3 vORNZEE, B 4 v oA Xhhrbod, FEOMEAERL 0, K
RERHRI TRERM A ONI, THOSE, va Ly ¥ —13, 14 AEMBASCHENL, 55 AFUE%
K WER@RD LI, av 2y -7 79—, B& & diciecigml, 119 HHiz
BRER T, FIAMOSHEIEROEE DX, WTHOEETH - 1, SHERER OV
DOEFEHITOEE, Yal v S —DAETHEDLN, 7HH 7 IDRIBKTH -7z (F-3),
V78—, TUTI-TREBBEDOLNILId T, Ay Vad A RRLBFEEEILY -0
BTHEDON, HAy vaNy FDEIVKRTH -1,
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M-4 &44 70U 45—~y 7JicBF 322y y—HEOEL THRX-2ITEXEL.
Fig. 4. Change in total shredder density on litter bags. Symbols as in Fig. 2.

Yaly S —OENHBEDS b, REMEKROEZ D - (N>30) FERHCOWVWT, J0=¥—
v VBRRAER-T ISR L, EDFATD Ny JIiBVTS, 78 A7 SR HHEE —
2 CEEBBARTI0F A XL TV, ZOROBADFINLIZ L2 6D TH - 1o SHHIEFL
b, MECEOVHEERTNTIHHF I S TRTH- 18, TOEVHBETH-12DE, AF
YATS SR, THAF VAT IR, 7 0ATTISHOAT S SHOLTHD, T IS
BCREETIREDL -7 (F3)e A v vatA XHTIR, COHHICKBTHE 74+ VA7
FSBEF LAYV RNEF SR, WAy Vary STHEIS P>, 79875 58
Ay v a2y FTDEHILED -1,

MOBRERLICET 20T, LA 794 A5 0vg anrov@nr44 s 5TEL,
PR R EONRRTIAATIFINF RN, FTE ol T, YREEOXNRTIANTT S



166 mE & B

10

coarse mesh bag
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[
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= " 1
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fine mesh bag
(-
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o
[X)
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1 1
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DAYS IN PLACE

M-5 54709 5=y JICBFELEIVY 5 —OEEOE(L. LHEE-2 B,
Fig. 5. Change in total collector density on letter bags. Symbols as in Fig. 2

B A a2y JICEL, X784 A 0@, rEA Y oYE I FY AT SR
Ay v axy ISt (#F-3),

Yaly ¥—DOBEHESIVOREBOC -1, HEOEL— /L0 00E ATHEL
o (K-8), HERILBT S v 2Ly ¥ —DBLERAGRKOEEEPRLIERY, 794+ v
7@, 7 anvr Sk, va 7w Nk b €S S (Phryganopsyche brunnea) HATH - 1,
BT LI, Ay vada XMcBT 5, ERIBSETO Y2 Ly ¥~ DEETRRS - 0 P
BEREHKT 2 (F4) &, 79F 275 TRMA Y vaNy SOMEBHA v & a8y S OfED
¥22METHY, TOEFERETH 1o FFY /) FTREEEVAOLNT, HA v v ary s
DAy 22Ny FOR 13T Elib oty 7, ZREFNDA v ¥ 2 H4 BT K&
RITOEE, HA v va Ay v adbcHETIEEL -1 (P>0.05),
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10}

coarse mesh bag

% 50 100
DAYS IN PLACE

fine mesh bag

TOTAL PREDATOR DENSITY (No. per leaf weight [g])
=

50 100
DAYS IN PLACE

-6 &5 A4TDY -y FIBI BT LTy —HEOLE(L LERI-21cBLL.
Fig. 6. Change in total predator density on litter bags. Symbols as in Fig. 2.

V. & =

PeTErSEN and CumMiNs (1974) i3, 7T A Y HD I v H VHNOEFICEWT 7THEHEDOEED
WLERE (k) ZBIEL, ZORKEENS, [(HED) EPV] (R>0.010), [HFFEED | (0.005<k<
0.010), TBZW ] (k<0.005) VW) 35D 7 IV — T ITKFELZ L TV 5, AL TRIES hic
IMBEED S B, BRAAREREATRLEDOIMHEA v vaXy 7O 7345 5 (=0.00490) TH
n (FD, pPhSDHFITY - LA, AT CTOMER, $XTIaosEw] 77—
FIBT B LD, PRUODRIERY — 7%y 7KL 2D THY, ARATOMED LW
SSoERE LTEHE—, ERGEOERBMAMNL OGNS, Lh L BENFIELD et al. (1979) (3,
J—2ZHh o354 FMORANINCBVWT, KERBA Y VatAX(126mm) DY) §—s3y 7 L) —
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&3 V8 =3y SROMATHEE O VIGHRE (EREY FIEE R () 1S BIRH « BHE « £ » o o+
A ZDFEBIT S W T DTN DFER.

Table 3. Results of three-way ANOVA for effects of time, leaf species, mesh size on mean
densities (number per leaf weight (g)) of invertebrates in litter bags over the entire
experimental period. Results of effects of interactions of these factors are ommitted. E
=Euptelea, A= Acer, C=coarse mesh, F=fine mesh.

v \ LSit f Ay Vatd X
PEREBE & 7o (3o KBy time leaf species mesh size
functional group or taxon

P' E A pt c F p!

total shredders Bralyy— FRE 409 230 * 288 350 NS
total collectors L7y — ¥Rk 217 155 NS 129 243 **
total predators ES A S A *k 164 1.78 NS 156 1.85 NS
taxa with collected specimens >30
shredder taxa Yaloy ¥—
Nemoura A F v A v s S E R 075 038 * 042 071 NS
Amphinemura THAF A TAE S Rk 042 (017 Fk 050 (.09 ek
Capniidae 7 v Aoy 4 5 F w195 110 * 1.09 195 *
Nothopsyche yamagataensis Te#y b4 bty NS 025 014 NS 022 017 NS
Goerodes satoi vrNU ATy EEAXZS NS 013 011 NS 019 006 *
Goerodes complicatus Jherh vy bESrS NS 045 024 NS 030 0.38 NS
collector taxa = A A
Ameletus E A7 94 A o yld Bk 091 050 ** 055 085 *
Baetis I h 5y o9 g ** 021 009 * 019 011 NS
Paraleptophlebia bEASA O A ayld Bk 075 069 NS 028 1.16 **
Helodes SO A T A NS 0.09 013 NS 0.10 013 NS
predator taxa 7L Ty -
Pseudomegarcys japonica Pehbo/NRT I g X016 040 ** 053 (.03 Hkk
NTH S
Chloroperlidae R U I AL A, A * 1.12 112 NS 066 158 *

! Significance level of F value: NS - not significant; *=P<0.05; ¥ P<0.01; ¥*=pP<0.001.

TNy JICBT BT T ¥ F RFDO—FE (Platanus occidentalis) DIEEEDIRLEREIZ 13, GEEH
ABEHOLNITVWIEEZRLTWS, S5 MutcH etal. (1983) 3 A+ 4D 7 /38— 7 M DINE
WICBWTCY + FHD 2 M (Salix glauca B LU S. drummondiana) O5MERE % 2 >DFikic
Lo THIEL, 133X42mm DA v v asNy FDIEIR, V=720 710D b 13D T 3
CEZBVIELTOVE, LW TAMEBTAONI EDS B, <AL ELHA Y v ariy s
DEDICODWTIEERGEDZERY, DMROBEFIEELIELERPADBIIT L, BT,

KBOOL SWPABZON G, FHEMEOFEAIR, 1~2 Hioh I THANOH 50% 159K 35
Bbh, EBRHORFZKIENZIE 0CITEhm -1, HMREEICh Db 2R D S B kiH »s
HEEB LT b0}, REEEHEBIOEAIEE & MEYOIEESPALZ 5N, L,
KUBEEHHYNSERRRTE, KEB OCIKELVEA TS BB X NOMEE A R TI8E
W DML 5NTW5B, SHoRT et al. (1980) 1F, 70 5 FMDESD 0\ (2410 m) ZHiICEB L
T, SERIDKICEBOIKIED 0CTH 2HIID, >/ FHO—FE (Alnus tenuifolia) &+ + £
D —HM (Salix bebbiana) DHFLEED, [RPV] S V—TIZBL, Y~+ 5 VO
(Populus tremuloides) %5 [HWREEED | /' )V —7 18422 L A/RLTW3, Cowan etal. (1983)
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B-7 valyd—0OFERGEEOY F—Ny FHic @EoZE N @ v FSRL O=4 4 v
BTGB, A=7HAF AT IE, D=20a77 5k (b) bES S8 @=v<#HF b
4o bErS, A=7 reXFA Iy rESXS, B=EYH ORI Y FET S,
Fig. 7. Change in number of main shredder taxa on litter bags. (a) Stonefly shredders: O=
Nemoura, /\=Amphinemura, [J=Capniidae. (b) Caddisfly shredders: @=Nothopsyche
yamagataensis, A= Goerodes complicatus, B=G. satoi.
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MEAN BIOMASS OF SHREDDERS (mg/g)

moE ® %
Euptelea
10
5-
0=7793 28 55 90 119
SAMPLING DAY
Acer
10}
| l_i
. » d
713 28 55 90 19

SAMPLING DAY

X-8 SENHICHT 2EEAMS DO v 2Ly ¥ —BEER (mg/g). 12+, HA+3ENZE
WA Y a2y 7 Ay Y2y FOBERERT.

Fig. 8. Mean biomass of shredders per leaf weight (mg/g) on each sampling occasion. Open and
shaded bar shows biomass on coarse and fine mesh bag respectively.

FK4 BREICET 2B EABREROREERES - 0 TEBHEE (mg/g) I 2050 « £ & & 244
X DFEIT S VT DI EUMT DR

Table 4. Results of two-way ANOVA for effects of time and mesh size on mean biomass per leaf
weight (mg/g) of macroinvertebrate functional feeding group over the entire experi-
mental period for each leaf species. Results of effect of interaction of these factors are
ommitted. Symbols as in Table 4.

7 %47 5 Euptelea FFY / F Acer

functional H%. fi] A /}‘—: 7&4 A H%. fil A y; #4 A

group time mesh size time mesh size

p! C F pt p! C F pt
shredders *k 4.21 1.91 * *x 1.96 1.56 NS
collectors ** 1.71 1.99 NS *k 1.37 1.46 NS
predators NS 3.20 1.39 NS *k 452 1.76 ok
grazers NS 0.03 0.03 NS NS 0.00 0.06 NS

' Significance level of F value: NS=not significant; *=P< 0.05: **=P< 0.01.
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i, EBEEDT 52 INOERRICBVT, REDIKEBBOIKELIZIE 0°CTH 2 MM},
Ny ) X FO—FE (Alnus tenuifolia) 5 T1I9 V], /37 2 HO—FF (Betula papyrifera) & ¥ +
FHD 2 FE (Salix alaxensis alaxensis & Salix arbusculoides var. glabra) %5 THREE O | 5 iE
BEARTIEEAVELTVWS, INOOMIRICBY 3EESICDDY 2Ly ¥ —DEEE,
AFEEHEICB T2 60 EBEREETHD, KEVSY 2Ly F—DBAMEEAK NI E/I &
kD, AHEOMRBBLNIE LB LARV, MEHOEEIC VLT, ARELINSD
FEL L oNTOLE OO THEKIETERWA, HEHEOEREZ 0T LI RERGPALZ
Ve THH ST, FRYFIIZODVT, RIRTONMEREZRAE L3, AFge
HEOHS TH 2R IIERTE RV, RENLDBOBZIE, BLZLL IS DEED
HHThsdEBHbN S, Kavsnik and Hynes (1971) (3, YIS REFRO I LETEIE AR
HENKTHLEEAVELTVS, 79H 735, FFY/FOUEREERE, 8%
KR TR EBNEEEMIRINTWS /N~ 7 #%{ (WessTER and BenriELD 1986) O 1/2 12
THD, TNSOKBOMEDEZ SA2EMNTLEDEDPABIONK D, NFEEEZRET S
HEONWERE LTIE, fic) 7=v, BHESTEEEPABZISNED, INoiK>LTO
AERIEShTORW,

AFRICBVTIE, REFOBEYBEZRE L TWiRwDT, ST 2HAEY O HEE,
BLUOZOKBERITO LAV IREBEICIIFHETE 2V, T OEEOEREHEIR, 13 HHL
BRE7HH 25, FFY 2 FESERIMAZ DS UTREIBINT 2RSS SN0 (K-3), T
NIIHE L OWE E— 4 % (Matuews and Kowarczewskr 1969, Kausnik and Hynes 1971,
IVERSEN 1973, SUBERKROPP et al. 1976, HErBsT 1980, RoDDET et al. 1982) 4D TH v, [EHED
B TEhOSRICBOTHERES N TS (72L& 21 Bocock 1964), 7447 5135 K
) FIL ORTYASERBOL - ol bbb o, WiNEsBB =<, 55 HHLEOER
RFF N 2 F LD blehd ot MEhoEES EhsERodkicl, wEMEo s ~
SO BN SN B C E i & B AEL (immobilization) 12 & B b DDEM, ) S v T =
=g E DEBBPADZ SNDEH, T OBEPCHEEICOVLTIRES D> TVIEL (Sus-
ERKROPP et al. 1976, RosseT et al. 1982), L7:7-> TEREEROMME T N THEY D2 0
A RIFTCERTER Y, LL, DBEEIHA v vay 7, fllAy vay 7Edicy
FHFEISOEIBFFY /FEDSEERIIKREDP -2 (P00 &, Fh2EBRTOYa2L Yy
F—DHGRBICENRA SN, >7 (P>0.05) T &EMs, BEYOIn=¥—va v @d 7447
SDIFHINKTH B LHESN S,

EEIC T 0F 4 XTLRBUEEHIYIE, BERO V2L vy S —EX0ESY, LI 5 —P7
LEY—bBEh ok (F2 4), DT &R, dIBORBETHEYIIEECHEEAY &
LCOAH LT, BEELTOREEIFT I L2RLTVWS, UL, J0=¥—v 3 viBfE
BB TERNS N (R-4~6), HENS Va2 Ly F— L > THHEBBRYIE 8519
i, avF4va=vsERENAMEYO I 0 F A APBEELETH S, (PETERSEN and
CumMins 1974 i), AFFEICBWT, Y2 by F—DEEETEEICI0r A XFT5L51C18 5
DI, BRICHASE TS5 28 HELIBTH e TOTER, T VT4 ¥ a =V 7 HEMBIEE
1 WAMETH 72T EEREL TS, 55 HHERICEDSA S0, REORYELT
DBEBBEHEVWSI LR, BENEETHL70h 98 SBPULLTLES LD TH A D
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(K7 HBEDHRIL, Y2l d—Itl->-TOARYELTOANKESLY, IL I I —I2&-TD
FPOM £fEHME S L THEETH S (SHorT etal. 1980), §74bH, ZhEKAFPOM EE 3
EO TR, FFPOM D+ 5 v 7E LTHIEHT %, Lchi->T, U —sNy shoikiEc
X$9 % FPOM ORI & & bIic#iML TV TEMTFRINE S, AFIRICBVLTAS
Nficav s d—Dao=€—va v eNsg—vid, COTERNMEINTVWEEBSEDNS,

Tod M XEECHEMTERNA @=005) B oN1DlE, Yal vy ¥ —0DETH-1
(3o Valvd—13, BIEHR2ETABL L, NMBEEEDORZXIT7HH 7 55BIF LTV,
AV —BLUOTVFI—, DEHIEICAEEETNETRTLOREE DD, k&L
TEREHICHT 2B IS LD ONEh 7, PLEDT &R, vaLy ¥—HC o2 st
LT#EMOARER LD, BYE L TOENERIILES DTHEI L EHEREL
TWa, HARED Y a Ly & — ORfEICH T 2 IC> O TREIEGFINLEL, 79¥ 235, F
B s SRR OZR 3 bh 5150, L LBE K OENERIE, Ay
Ly §—ORBBAEVEPESHEELS O 25X 5hIcLTE Y (Kausuik and
Hyn~es 1971, Cummins and Krue 1976 fth), #fED & SNHIEOREEMN v 2 L w ¥ — OIELF
HORELELZEMAMZ SN TV S (ANDERSON and Cummins 1979), L 72785 - CAIE DL
HiE, vavrv v df—»HADao =¥ -3 VIZBOLTHEREDBIMMART T EERELTY
50 Yaly Y—OFELENEHICOVTE, BEAEDLDMTIHH 7 SIcxtd 28I
S—rvELDLID, TOEPEELUS-LOB6HEHROS LA IX SO IBOATHD,
b e S HH 3 FEDEIFE BB T - 1o, BOBRHC OO T ORIREIC S B A & B
TOEHEOBEIC >V T, S SICHFMBHERNETH 5,

YValy Y- ORMSOERISGEERBLETAEI L EVSRIEIC VLTI, U &EODEHL
MR oI, THbE, 74925, FRYU/FEBIT, Ay vat AR EoTY F—Ny s
tovavy y—0BERICHBREL L, HEEWNTH >4 v v 2%y 71T 35 0%
B, Ay vany 7EkDbb0Eh ot (F-1,4, M-8), X512, Ay vat LD a
Ly §—DHGEDESF22ETHERICKE L - 7% ¥ 5 (P<0.05) Tld, HDEEETDH
FLBREDOEEZEL, GEICERL - TV (P<0.001) 25, F KU/ 2B 23FNFNOEITY
1365 MLIET, WIFNOEERTIRN,A -7 (P<0.05), T75bb, BER AL, val v
F-DHGEEDEDORKE X ENBHEBDOZEDORE SIHENA SN, A v a4 ZOER
Yalyw ¥ —DBOAIEGT, DMRACEELH A A NERICERAELS 5, i, K
RIC & B1RA - HHBEH~OEEBLABIONE, L L, AFETERY & —,3y 2 id7ams
REEEELVRICEVDT, INSELZEBIEILALHVES DN, I,
V=727 TUVDRFENCOVTHEREE L TVWB ERDPANZICL L, THEEDEE
HEE, HAy va, iy Va2 bICEAENS 10mm A v & 2%y ZORKFRIC—) L)
LtobDDsLELIcDT, ThOEOFEBIERBICONELTHEIVTHESL D, L -T, B—
BHEICBOVWTE, 3054 X95Valy ¥ —DHERBAZITNZE, SFEEEIKES 4
WTE D, HEMTHELLGRITE, 2RLFLEIO20EEELEL, B¥E0IE, £2
Bovavyy—3, GHORELZEATIEACREBAEE L HHEIEMNLOATLS
(GoLLaDAY etal. 1983) O T, [AEHOKFER T T I2OTHITNLE, FELDvaL vy 45—
BEPEARICHEBET 2 LEDPESRVEDLABIONEN L TH B, FHE, AMEICBVT b
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O 2Ly ¥—0HEBICRIELA SN - (P>0.05), BenrFiELD and WEBSTER
(1985) &, 7/¥5 F TIROERICB VT, MEARICB I 28E8E ONREEOZEN, 31F%
DYy V¥ —OBEEBLOBEEOEME L ThobINE I EE2BVELTVWE, L
LAHIATHE, A v vad A X[OYa by ¥ —OBEICHEEZEREL (P>0.05), LLAMA v
Y2y FOEIBIVEANSH e Yaly ¥ — - ThERT AL THD, £
FEBRIMTICK X CEEA LU BEBBEEZ L, WA, Yal vy P —dXTEIAHICLT, £58
WA cHET 25 611d, RERH 2D DKM EBFREICHBEN S 2 L 3Hh T 550,
Valbw = 1 AEKICLZERHER, bEOMICKRELLOICMTETHAS, Lis-T
—HEICIE, R ICEEEBLETEELD Y2 Ly Y- ORBBEERTH B ENDANLS
n, AEOHELZNETRL TV 5,

ARETHS PSS Eid, TS THE, ORERICBIZ 7494735, FRY/F0
RFEIEIR, THhETIKEBEINALLDEL OXRTEBZVHHHICB L T\, @&FIEICIdEA T
KBS 20+ 4 XL, ZOBRRIEBEEIEHICK > TR > T, Ok, B
BEHIBELINE Y2 Ly ¥—3 2 0h 74 55 (Capniidae spp.) TH 720 D a Ll v ¥ =i
BAICEWT, NHREABEESBE XV ELADBI SNARBIEEZRI L TV, OO
DREEICR, 20F A XTEvaby S—OREEPEELBIIFTL TV,

£ =]
1. AR T, FRARPBREEMRN O/ NERICE T, ERh OB LEHE 2 o5y ik
A 7 =Ny FRIcE > TRIEL, KEMERHEY), fricvary ¥ - L oBdEEHE Shic

Lo 1986411 H 19 HIZ, 79 % 7235, FRrRYZFE22NFNEHALIHA Y Y2, i v
2Dy =Ny Tk REOH, KEBADHMITLTH, 4 1 [, 6[ENTHI - T 4 fHF oY
L7,

2. IHHIT, FF) ) FONMEEER, CNETICRESNTEALBEECORT, BZFL
IBEE (R <0.005) IZfB LT\ o, ENMERER, Ay Yo, Ay valkbic, 7442750
EHDF FY /32 EDSRED -7, A v ¥atARCEBER, 74 ¥ 2 5TREETH-
B, FEU//FTREITER D »T, BEREFHRIL, 2HOKEL ML & bIRE M
LTW L HRA S S,

3. Uy —nysitaor A ALTORABERESIE, Y2y sy —0aESY, L2
F—=0 T VLTI - ot L Lao=E—va ViBEEE BEEREEE T L - TV,
Valy—thT, fAFK - BEELOICEBLETH > EHE, 70077 5HTh -1,

4. YValw =DV y—y raDaoF4{ XBER, THH 5 ThAOVHERDS SN
B, o CRBEROZERS SN, TOTEWE, Yalby F—0C o2 B
LCEFHOERAR LD, BYMELTOEICGEESL GDTHEIEATELTVS,

5 Yalyw¥—0WHFEEIR, 2BEELMA v vaNy FOEIBMA Y vanNy 7k D
KTH 1205, Ay vatAXBTOHEEER, 74H 7 50ATHEDLN, TORFRIES
FEREEOZ NG L TED, Yaly ¥ —OBGEROKR/NSOIRICREL B JITT T L OIHL
MZoNt, BETHE, Ay vatA B TEREEZRBALDSNEL -1,
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Summary

1. Decomposition rates of autumn-shed leaves of two tree species were determined
using two kinds of mesh size bags in a mountain forest stream in the Tokyo University
Forest in Chichibu, Saitama Pref., Japan. Coarse and fine mesh bags of Euptelea polyandra
(Eupteleaceae) and hornberm maple Acer carpinifolium (Aceraceae) were placed in pools or
alcoves in late-November 1986, and sampled over a 119-day period.

2. Decomposition rates of the two species were classified as category “slow” (£<0.005).
Euptelea leaves showed faster processing rates than Acer leaves in both mesh bags.
Euptelea leaves in coarse mesh bags had a significantly faster rate (1.5 times) than fine mesh
bags, but the rates of Acer leaves in both mesh bags were not significantly different (1.1
times). Percent nitrogen content of leaves of both species gradually increased through the
experimental period.

3. Colonizing macroinvertebrates of leaf detritus were mainly composed of shredders,
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collectors and predators. Colonization patterns of these functional groups were not the
same. Dominant shredder taxon in both numbers and biomass was Capniidae Spp.

4. Mean density of shredders in Euptelea bags was significantly higher than that in
Acer bags, while other functional groups showed similar densities on both leaf species. This
indicates that the difference of shredder densities on two leaf species must be due to the
difference of food preferences of shredders in leaf species, not to other factors, e. g. substrate
suitabilities in leaf species.

. 5. Mean biomass of shredders per leaf weight in coarse mesh bags was greater than
that in fine mesh bags in both leaf species (Euptelea: 2.2 times, Acer: 1.3 times), but a
significant difference in both mesh bags was found only in Euptelea bags. Comparison of
the decomposition rates and colonized shredder abundance of two bag types demonstrates
that shredder abundance, if expressed as biomass, was the important factor in determing
decomposition rates of leaf detritus in this stream.

Key words: colonization, functional feeding groups, leaf decomposition, shredders,
stream ecosystem



