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HtRRO AR & A FRKIEIC & T 2 H R D EEEE DR
A BE, BEEF?, HHIEH:?

RILDIKEEY % L 2 T BBEEFIL, WRZ0 T <, IR S RSN T2, KRR TIIAERD O
SERCAER L, RS & iR &I BRI CILi S 5 2 & C, 0% & L Co I BRI O R % 5 D
DFE (& - F - MW - 5 - B TEHMET A2 &, Fo0M A RIS 5 RER BN TH L KAEEHEEIY O &R % G
TLIEEREHME Lz ARWOBAEEOIRIEL LT, AN v TOFEMEORARE HV 7z, KEMEFHEEIY O &F
BREELX, HEIE 5mm & 0.1mm DX v ¥ 22 A7z A MY v TOFRIBER DO 2D S FHI L 720 1R &I
il b2, BEEYIERE ISR B, BICRkbEmWEAIZ R L, KIRDEREOFEHEICKE CHEL T 5
C Wb h o Tre R &R O 5 RS = 9 4 &, Hh O BT TR O FHPAEZISENDS, b4
W CEEERZE R, MBSO GO L L COMMNEEREIIFEICL > TRLELZ Do, K
MBI O FRE L, R CTIILZBRWCTXTOE T, WIIHBEAIE TIIE KO AGETH > 72 RIIEHHEE)
WS, IR TOEEWTEIZT TR L, FEHINIZTIED 2 2SIEBRAIO G 3R B THOEETH D 2 EHRIE
a7z,

Allochthonous organic matter that supports aquatic organisms is retained in the benthic and hyporheic zones in headwater mountain
streams. In this study, we examined relative importance of the hyporheic zone as the zone of decomposition over 5 seasons (winter,
spring, rainy season, summer and fall) and contribution of macroinvertebrate to organic matter decomposition. Cotton-strip assay and
tensile strength loss were used to measure organic matter decomposition rates, and relative contribution of macroinvertebrate was
estimated using the differences in tensile strength loss of cotton strips in 0.1 mm and 5 mm mesh-opening bags. Both benthic and
hyporheic zone showed seasonality, where lowest decomposition rate observed in winter and highest in summer. The relationship
between organic matter decomposition rate and water temperature suggested that water temperature was a primary factor resulting in
seasonal variation. The decomposition rates in the hyporheic zone were similar to the benthic zone in fall and winter, but from spring
to summer, the rates were significantly lower. Thus, as the zone of decomposition, the relative importance of the hyporheic zone differ
depending on seasons. Contribution of macroinvertebrate to decomposition was significant in all seasons but winter in benthic zone
and was significant only in summer and fall in the hyporheic zone. Thus, macroinvertebrate plays important role even in the hyporheic
zone in some seasons.
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AT 5, Bl ZIE, WEAHA T S LB D A
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FHBE Lo T/, BRSO EE 52 2 F 84
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ZEDG Do 2T, RWUFZETIEF 20 H % K520 &
L7z AHEWDREEOFHELZWSNIIT 572012, 5
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WRBEFEINTH L BIKA B, KRG, Kid, BEBERERE,
BEAILEE, WIREEREEL EFHOMA M) v THE
BIAGIFIZISE U 7ze MRakiEE, AR R UL o> R 3K oo (L s e
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em), Kilk (°C) 1ZHE—% 7t ¥ —F H o TH#TH
5 L7z (YSI Pro2030) o {JIIAK & FIBRK % $REC L, bR
LR TAML (045um), 170X NI T T 14—
(Dionex, DX-120) &M\ THYFEA * ViR DS 24T -
720 HEMEA A v OFBEIL 1.9 %, MHEFIE 0.04 mg/L T
Ho7z,
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Fig. 1. Average tensile strength loss in benthic zone (@) and hyporheic

zone (A) over 5 seasons. The values are from the cotton strips
in mesh bags with Smm mesh-opening. The error bars indicate
1 standard deviation. * indicates significant difference between
benthic zone and hyporheic zone (ANOVA, n=5, P < 0.05)
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b EFHOTSLIZEA Lz SNHDOMEENPS, FHHN
DEWEI IR L, B BLINTTRS L, EPBE
WZFTEW T EATRE Nz, R &)1 R B K380 TSL
RIS 5L, RELIMEICAREGRZTIR SN h o7
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W2 EAURIE S LT,
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WHRETIE, £%BvT, HRES5mA Y Y2l Ao/
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ERBHESNT (M3) WETIE, 13&AEOFEH TR E
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Fig. 2. Example of cotton strips in 5 mm and 0.1 mm mesh-opening bags
that were retrieved from benthic zone after 20 days of incubation.
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MBI T, BEfkE 1240 %725 720 MR
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Fig. 3. Average tensile strength loss (TSL) in a) benthic zone and b) 4. AWKk (@) EAIEBKE (A) THBEULAEZ{HIANY YT
hyporheic zone over 5 seasons. Closed symbols indicate TSL of DERAERDEEKBDEFR, BEEZS mmx v a1y Y
cotton strips in 5 mm mesh opening bag, and open symbols indicate DTSLETRY ., MZARERERR (P <0.05)

TSL of cotton strips in 0.1 mm mesh-opening bags. The error bars Fig. 4. The relationship between water temperature and tensile strength
indicate 1 standard deviation. * indicates significant difference loss in benthic zone (@) and hyporheic zone (A). The values are
between 5 mm and 0.1 mm mesh opening bags (ANOVA, n=5, P < from the cotton strips in mesh bags with Smm mesh-opening. The
0.05) lines indicate the results of regression analysis (P < 0.05).
1. REEROFHEEH
Table 1. Seasonal variation in environmental factors
EmmnH 2H2H SH2H 6 H27H 8H5H 11 A4H
fE7k i (mm) 96 157 292 46 71
KiE (em) 6.6 10.5 12.3 9.2 8.2
VHG (m/m) 0.34 0.41 0.15 0.47 0.30
Ki (°C) Stream 7.0 16.2 17.2 22.8 8.8
HZ 7.4 16.9 17.2 22.2 8.9
DO (mg/L) Stream 10.29 9.87 8.62 7.00 10.51
HZ 9.80 8.48 7.58 6.39 9.76
EC (uS/cm) Stream 134.4 150.7 126.1 142.5 166.9
HZ 132.1 141.2 125 137.5 184.2
NO3-N (mg/L) Stream 1.27 1.20 1.22 1.22 1.23
HZ 1.24 1.22 1.23 1.15 1.23

Stream (ZI[J117K, HZ XK Z 7R3, DO I ZIAEFERFIERE,

EC I ZIEEA(EE,

VHG (34518 7 M OBk A B % 7”3,



bR DT IR & 1 BRI 35 1) 2 5 B 55k 9 2 oD L 11

Bk % i3 4 &, I EFRAI O 234 & FRIZAD LEsw
Kz~ L, BEFWEEZRLZ, LaL, REZZED
L 1 CUTENEDRo72 (FEDo HEE 5mm DA v
a2y ZIZASTZAA MY v 7O TSL L, (AR &) )1
B i 8k o T b 712 B TKIRATE W I & E [ 5 A
L7z (X4).

BARRREL, KEOBWEIKC, KEOKWFLL
IR E A IR L7z 1K &I BIBOK & L5 %
&, TARTOZEHE T BRI O J7 25 E A7 FR TR AMK
Moz, FOEWIZ<15mgL &S AR RETR
o7z (ttest, n=5, P> 0.1) 7z, JIEBAIIZE T
LEHBHFERE LT N TOER T 6 mg/L LET, #IZHFR
WRBEEICH -7 (K1), FAMEIE, HFE 10~15cm &
EL, KMAPRAT AL TH 72720, mVIEAERE
EERRI- N T Wiz E 2 D,

TEMRAE 2 FEm 1k, 1K &R BR AR & 12§ _T o
FHITH 1.2 mg/L T, ZEL THENEWIREL R
(T 1)o WK E N BIBAK O ICEE LIRS LA
o7z (ttest, n=5, P> 0.1)o WAASEEIZELTY, @I
K ETTINFIBEK OB EZRII A SN D> 72 (t-test, n=5, P
>0.1)0 JFEBAKBIIRTBADTRA L THWDEITTH S
2t FREMEOBKARLSIRKENZ EA D, WHIH
R 35k D il T R 28 32 U BE R0 B AU AL BE L2 [ K D 52 2 % iy
CZIFTWBIENEZ LN,

4. BE

AW o3 A, TR &I R RR K & D IS i &
bh, AN E L, REILEP o7z, Kils OFFRE A
B &, R I BRI b KR ATE VWERETT EA R 5
RHEFEDTE < (M 4), KImDSH B 73 R FE DT PE 1208
CRBLTWDL I EDREEINTz, KB LEHT D E, M
AW EmEMEEIY OIEBIAE 2 D, DEEEIE L &
% (Ferreira & Canhoto 2014) . KimDZEEIZAbIZ, [F U
WoMSHOEEZLI Y HKEL, FEERENOREIK
E\W (Lietal 2020)0 RFELHTHLLEORBEZEITN 15
CLEREL, COMRGHBANDHELRKREVEEZEZ LN,
KR LIS O BRI (B L C, AYERAE LS FR EE R Bk A AL
WIEFEEES RO NT, D REEOFHENOREIL /NS
W EZ e, BlE (EERoL, &R BIIE) %=
AbE, FEEMWHICEZL, Bz darorz (E1).
T DL NN R O 5 iR b & 7 A 728 (Arroita et
al. 2015), & & MEFR O IR O @&\ 43 B 1 i s g 28 L
EEZOLND,

TR &) B I8 % P L 72 BEAF O 2R 121E, IR D
FiD3 R E SN & v ) R D HALIE (Peralta-Maraver
et al. 2019), ZEN R VWEWIFER DL DH S (Risse-Buhl et al.
2017)0 TNHDWZEIR, 1 DOFEHOATIEE 1T > TV
720 RWFFETIE, S OOFH THKEZATV, FHIZL-T
FERPSET o 7, FRE KGRI EN R {, B EME
W, B2, RO TP GIFEENE»r 720 DFD, F
HiZ & o TN BRAIR O 5 D3 & LT O Ry ZENE

WERLDLIEDVGHholze NEY Yy MR —)V (- -
WNFERRKIS 2 &) TORERY RO & L COFMIZE
WL, FEIGOEEEINIRETHLEFR b,

IR & ] 1R B 7K 38k B 00 43 B oD it & BRBE R 70 &
B CTHI. TIKIEIE, AW THEANOEENIKE
Ferreira & Canhoto (2014) 1%, 3 CEEOKR LA T, %
WEFI OB R EDS A L7z A L T b IR
EA I BRI O IR E A= T 2B LT 1 TTH D,
RBII NS WEEZ SNz, IHIEREERIEEN 02 oL 2K
e hl, NDMEBICRETSLEEZLNSLD (Ferreira
et al. 2006), IR I HIBEKIEH & 3 COFHEI TR 1.2
mg/L LEEIEITIRONT, BEIIhIWwEEZ b,
e 5, HFEEMHRIIRE L ZOEHPIRKREVWEEZL
., RO EEW G RMEEL 722 515 (Arroita et
al. 2015) o (I FIFRKIE ClE, FRAKDOMARL ML 5 &,
SRR EE DY < 72 B (Gonzalez-Pinzén et al. 2014) o EKAR
BT RELSEF L v ERE LT, BKAE % KK OU
AROIBELET L L, FEZMALTOISmm U EERL
FHIEBIRE LS Bd ol Lo T, mMEEBosE
AARTIERE <, WITHBUKIE TS o7z 2 LA
IR & FEI B 7K 38 ] 00 43 R BE LS 2R B IS & Y =AY T —
HTHoEEZ BN,

KREMEFHERY), 2o 2Ly ¥ —1%, WED) ¥ —4
IR ST H5EELRERNO—>TH A (Mendoza-Lera et al.
2012 : Gonzalez et al. 2013 ; Mbaka & Schafer 2015) . [HFR D
KE SN L o TREIEHHEE) Y O iEBYASHI R & 402 01 4]
FR7KIs, (Cornut e al. 2010 ; Flores et al. 2013) 2B WTH,
Al v =R T LAl R ERFREEY S H %
W IR R RE R L T WA e EN TS
(Boulton 2007; Navel ez al. 2009) o AFHAH DR Tl 4%
BT RTOZFEHT, )1 BRI TIEIKRDO®EWE &
B Th 2RO M, REEETHEBIY O HEAHERE T X
720 FENEBRE ST 722%, )1 Bk Is ¢ oo K
HEBI D EHREEIL 40 % L RICHRTRE P o720 Th
SOFEEDNS, HENOPFE R TIZBWTD, KA HE
B IR 720 T £, I BRKIE O B HE W 012 b I
FELEE R D o TnA I LD bhol,

HEE

ARWFEIX, WEC o EREITZEB K (2015-02) & 20
72 B B 4 No. 19K12298 % HI W CTAT o 72, it ds Br 5% 1] £
FFEEOH BB IC & ARPUIRIZIE 7 ¢ — )b RIS
BTV OMBIHED o TWz 72 &, REMBLE5EH O
FEAB R MEHIZ I T RBEOWMEIZ T2 & F L
oo TIIEHOEEERLET,
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