DR 2B SR FEFT AR 5

58 & B ik 27 4 6 H

Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 58 B, 2015

L ®IC

EWORE - BEIZRECKRINLTWD. AW

TIREEII 2 Y,
5. DM

FRINZELET IO FESSHEODEMBERESEDHTE
—BBROEEFER/NI—VICE DI —

Estimating Effective Degree Days of 2 Hydropsychid Caddisfly Species Dominated in the Uji River

Based on the Seasonal Patterns of Adult Catches

IINRELE - ATPTRESL - A

Sohei KOBAYASHI, Yasuhiro TAKEMON and Tetsuya SUMI

Synopsis

To estimate effective degree days of dominant caddisfly species in Uji River, river
temperature was recorded and caddisfly adults attracted on lights near riverbank were
collected at nighttime for every 4-5 days from early spring to late autumn in 2014. Based
on the temporal changes in catch number and wing size of individuals, 4 generations of
Hydropsyche setensis and 3 generations of Macrostemum radiatum were recognized.
Effective degree days of these species, which were estimated from cumulative
temperature above lower temperature threshold between two successive generations,
were comparable to a reported value of related species or to a reported voltinism in a
given temperature pattern. Existence of upper temperature threshold (thermoinhibition)
for development, which has been less reported for caddisflies, was also suggested for
these species. Our results would make some predictions for the timing or duration of
caddisfly emergence in Uji River possible from river temperature data.
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Fig. 1 Three dominant caddisfly species in Uji River and typical lifestages of caddisflies

Fig. 2 Caddisflies attracted on a vending machine
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Fig. 3 A schematic graph of considering cumulative

temperatures needed for lifecycle from adult catches.
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Fig. 4 Methods to estimate effective degree days

KIBERFNBHTE 5. 2ok &, 1DHODKIAE
BRI AR DRL AR, 20 H OKIRMRINIE
FHoHROBKARZERENIND SR BRI/ D ET
R L CEX KB EIRADZ EMTE D,

[4] B EOFKBEFRESOF M : EOKEBERS G ANEA
BEEFELVWIEEZREL, ZOoREICRbIEEL
RAEFEEESERDS. ZOBRERICT S ELL
TOLITD.

;(T_To) z;(T—TO) de(T_To) 1
ay A ay B ay C
ZIT, TIEAHDKIR (C) , TIFEEER, 4BC
I KIBRFNEFET. ABIETIELToE0.5CH 74T
2T, RIMOEDHEIREDOEERAE &b
INEL 2B TR LTIz, £, TOTwExDs

— 450 —



RYIMOBREIREO L 2 AR ERE L L.
PREGAOICIE, AR R — U B30 Ll oA T
BTE, TN 6200 EOKERYIAHIH TE N
X, BEEACADHEBERENRE D2, FEEIX
HEREDORELRET H2LERHY (Fih)
INHIRERMEEZRD D D32 EoKIE RS
WV EE L.

3. R

3.1 FESSEREH - MK - BR

FMEBEBLTTIANAT U~ ESYT (LTI
7)), A= sr T (UTAATv~) , ah¥
Ve hEF T (UTFabdgv~) 2FhEn869IL,
150PL, 483JLEREE L=, T I NTIF4H1BHI11A
20HE T, 3EOHPTRLEZICOED, FRIZFE
mIERAE S 7z (Fig. 5A) . f2» AR —27»n
HDHEOICRZD. A TV<IISA2HNBI0H4H £
TERE SN, BOBM OBE X W 2328 5
0, 30DFAINI e (Fig. 6A) . alZ v~
IZ4A 13 H10H27 ECIRIEERFHE SN, &
NOPEIZEWMEENI R TR D 2, s o
MR BB N F — TR o7z (Fig. 7A) .
2014FEDEFEDOENLAD & &V O H ORItk O
KL %& 5% F TlZTable 1IZFET. FlicAA v ~L =
HE=ILEH L0 &b OKENRE NS T,

R A E LIRS LT BT 3029, A A
< 730.20, I HH <048 Th 7= (Fig. 5B, 6B,
7B) . T AT TIE, 4AEY, 6ARNGTAEE, 8
A%, 1NMAZEWRRAH Y, ZOMIZEIAN0
WS R H o7, A~ TIH3I>ORAERD
9 B H2D TR HEDEIA 238 < 722 DD
ot allZr~i4A OHMEDIHEOEIGNE L
TOBBAAHEOEI G A TN, 8 A LIREIXZE# N K
T HARRBEMNIIRD bhienoT-

FHNTG OES A RLFICHEL Y MO TR KR E
Mofo (Fig. 5C) . KV A XIT4A N H8AITNT T
AN EL 72D, BHIZXORORELS Ro72%IA
FBAITAEL 2D, 10HBENLITHICHT T
RRKEL RBHEAICH -T2, AV~ DEY X
WXFEICHED T B RKE o712 (Fig. 6C) . KT A XX
"AOIEIFZE/NS L, FoaRBIORERTITZ
NENOFTHICHERBEIE EET A XD/ SV HE

Mol aHZ T~ DOERY A XIIMED TR KX
ol AR A ZF4ANSTAIO T TR A ITNE

<720, SHUKRIZAIZLZ2IEL 22BN KREL 2D D
D DRFZHET R 2 T KE L R DB H - 7=,

3.2 FRINDKEES DR

—®- Actual catch
60 A Average of consecutive 3 days

Proportion
oleoloNe)

12 c
Max.
T 10 @ Male
£ * @ Female
< 8
&
LC_, 6 Min. t (0] (%)
(<
41 T T T T T T T 1
A M J J A S 0 N

Date of year

Fig. 5 Number of adult catches (A), proportion of female
(B), forewing length (C) of H.setensis

201 A
—— Actual catch
Average of consecutive 3 days

0%ss

c 1—
© 0.87
£ 0.6
8 0.4
< 0.2
o
- C
20 @ Male
@ Female

Length (mm)
o
11 1
-0
(0]
F 4
3
(]

A M J J A S (0] N
Date of year

Fig. 6 Number of adult catches (A), proportion of female
(B), forewing length (C) of M. radiatum
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Table 1 Average water temperature (*C) at the beginning
and end of adult catch

Beginning End
H. setensis 12.8 13.7
M. radiatum 17.3 22.9
C. brevilineata 13.7 18.6
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Fig. 8 Daily water temperature (A), flow discharge and
rainfall (B) of Uji River and nearby
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representative day each generation
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Fig. 9 Cumulative degree days of each generation with different upper temperature limits for development
plotted against average water temperature experienced by the generation.
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Fig. 12 Frequency of reported voltinism for caddisflies
(data from Merritt and Cummins, 1996).
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Fig. 13 Simulation of cumulative temperature (degree
days) and generation change based on Uji River
temperature, 7o, and effective degree days
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EINTIBFE Y Vv~ —~ N7 T (Hydropsyche
orientalis) DFEEF 3N (9.5°C) & AFERIEE (660°C
H) (%RH, 1975 1%, BEFICXOREWVVETH -7

F iz, BBEOFABM B AHTOKIR (Table 1) %
FxdE, MIFEIVOBBEOREEROINDEYST
bDH. I, KL THE LR ERER EADHRE
BEOMAEDLEEHWD &, FIRINOKE» L
HROFEAERBEEZBBLZ TR T DMENED
o2 (Fig. 13) , #MAEDLEIC L o TIEEREDOE
FE — BRI ST 7 W ST AR

Ehb.

T A=At A~ b T )@ (Macrostemum) O
FEEEBICHETHENOREIZZNE TR
STWRW, 727, AT ~DAEFHRICELT, &
B CHEE (R - 3, 2014) &R R IRCH2H
R (FF, 2005) AHE SN TWD. ZRENON
JMNomHOKERT —% &R TR L2 REEN
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DIODI3SCTEANT, A4~ ICHY RS
EHAMIIRD D LT ENn8488°CH, 1575°CH TH
oo, ZhUE, ZOEEFERICHIGT 2 HEDFER
BETHH649.8°CHEZENZENIE], 2B+7ICEHE 2
RETHY, TNENONWIIITOLA T~ DS
E—BT 5. ok, BURORARLGH OKIE (Table
) 2BER DL, BEFERIIBSCTHENL LR Z
BThHHND LW, TINT EERICA AV~
IZOWTh, REFALADEREREOMAEG DY
EHWD &, FIRINOKED DA ORARLE A
rRBIETHITE /RN /LS (Fig. 13) .

AMEITNVFEOHLOREEREZELTHY, #HEIN
T2 OB DB IREOMOGEEMEIT T KW, 7272
L, DR LbHOENLREAND DO TIEAR
WEEBZLND. ARIET=X Y U7 kT D
ZET, BEMEOEWERELNLITHA .

4.3 HEFEOEERMREE

MET THBRIZEIROFEEEN H 5 vlaetE 2R
S, IRETOHRMNL L HFFICEZLND D
L THDHH (Quinn et al., 1994; Dallas and Ketley,
2011) , FEZTZICBILRBEOEIBEEIXIZNE
ThEVHRESINTWARW (F27E L, 2H1975TIE,
U=y NEST T DOINDREN28CLU ETKRE
SARTF T2 Z ERMMLREARND) . AT T,
HOHMBDOKIBEBZ D ERENEIEE RN &
ZHANCAOE Loy, EERIIEE 5 LBl ET
LRANCHBEOREMET T2 L0, HDHWIE, &
DIZERICR D EREBE T TR KIEIZORND
AEEELEXOND. ZIT, FANTOE AR
PBRIZ2WT, ®iREELL EOEE T E IS¢ E
ROV THIRICR S RWEREL, BEELEA
HHEEREND, SHICHESNTRERENET
WZAKHFCH I Li-AgEHE Lz (Fig. 14) . @%
RERFEL RDIZERE AT RN,
FOBRMEELZZZ2 DL, EORLEBVEYIICZD
ALY BEBEAENELS DI ENTREIND. T
HNFIZBWTSH TAINBIH LR OMEEN E DR

BEE O L 0 LRV A X K&E VW OIT (Fig. 5C),

KEAKOLZSELBEBLTWD L LRV, &
BIC X DEEICONWTOHEESZ LV FEMICEME L T
WS L™ H 5.

FRIZWE B RO FHREINCEWTIE, B ofEk
EA0CEBIHAENEL, EITENCKTT 5 RHIE
EDKBTEFE TXRNEDTHS. £7-, RE
{ERETRFRIZEBNT, KRBT ZENE EED
HIZBIIHRAIZEZ L o TWnIETThs. Finl
DOy IRAEMBEEEZT-5E, BREELORE
BT 5 LIk DEBLIC k> TlRBRREDRL L

T, Eﬁecnve
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Fig. 14 Number of days for development for the adults
collected on each date estimated from Uji River
temperature, 7o, and effective degree days

TGS A 7 L DEIIC X B ER ORI AL DB
MR EINDIH, MBHAEORELE XD LD
ELELGORATIIV L 257 EHiOh RO A]
b T 5.

5. Fe&H

FIRNOZEVOHEREHT N E S T Okl &
FERDOBKE CTEHIMICEREL, MR ORE K
— L ZOBOFRNOKBOT —2nD, B L5
WKOWCTHSRAERELZHET 2 a2l ni. &
EEOEB Y =2, FIRINTTAINT v~ b
v Y SRR, A~ P ES FITEIHARTH
LHAREER RSN, bl ETHE I AT
LZHREOFTHRRKTHoZ. abdF v~ s
b RESINLER, EH Y- B AHAITH -
7272, MIRESITDHIENTERoTa. T
TR RETFIZOWTHEE LR EER L B
BREOHMAADLED12IL, B OB EIZ U
WHEDThot. AT~ MNEFFITHONTHEL
FREZREADHERREOMAA DL, o
JINT 31T 5 [FIFE O HAHE 2 O O KR B F A
TEB5HLDTh-oTe. ZTNETHIESY 7 THEHMN
HEDRWEFIZEIT D EIRAE D REME S AW
MERENT. SRI2EE=F ) U T KT HZ &
T, LV EMRETREFREEZEOND EEXDN
5.
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