ISSN

2188-2541 TR OEM SRR 3 1-10 (2016)
JE G S

FEWNRS - FRNO—RERKRIBIZEBIT S
e apERRg, FHEfRORE &4 BBRE

HR RO i R e
ifgg‘-lg f@(:s) ‘E‘z[g %(@

D SR e At T 480-1193 BEAF T AE=r%£1-1

@) FIUL TS ORI T 496-8532 B T PHMIE AT 1-14

@) SR = AR EE ST T 440-0806 £:4% T /KT 3 5-4

W TEE IR A s R

Spawning period, juvenile growth, and habitat of field gudgeon (Gnathopogon
elongatus elongatus) in a temporary water area of the Kanare-gawa River,
Shonai-gawa river system

Yuuichi TANAKA® Hiroaki KATO®
Tsutomu WATABE® Akira MIYAMOTO®

(" Ajichi Agricultural Research Center, 1-1, Yazako Sagamine, Nagakute City, Aichi, 480-1193, Japan

2 Ama Agriculture, Forestry, and Fisheries Office, 1-14, Nishiyanagihara-cho, Tsushima City, Aichi, 496-8532, Japan
) Higashimikawa Agriculture, Forestry, and Fisheries Office, 54, Hacchodori, Toyohashi City, Aichi, 440-0806, Japan
4 Former Aichi Agricultural Research Center

Correspondence:
Yuuichi TANAKA E-mail:yuuichi_1_tanaka@prefaichilgjp

3=

HEWNZKGR - T O KEICA 5 —FrykiE (TWA) 2FE4ddHe <, ¥ Eaa0iEiiiiil, TWA
TOEINEATFHADORE, KEFEOERESEMEEZHONE Lz, FENRE L2 TWAIL, EERAKIUKDzOD
B EFICE 0 EE4 AR S 10 HOIZ BT 549200 m? O/MUE 2 E KR TH 5.

AFHIREE R S e SNCRESNIIRIE, 3RS 6 M TH o7z, TWA TOREINE, T EITFIZX 2K
FAZED, BEINEE TS B 3V VI NEEEDTEK L 724 KD 55 AMAIC—F I Tbi sz, EINIKEE L 72HEm O
EREIZHS IS SN, TWATHE, FHEAOBEAEZIIS HICE L, 2D L, SHHRDREIZ0OE o7z,
TWAIZ BT 2 AR OIS RIL, EAMICHEML, 8 HHIZMT TR45 cm & o7z, — T, HARIK
# (PWA) Tid6 AUREICHEAD S (B Sz ShonZ ehs, TWA TOREROBAE, HFIA,
AR ) FEED K Z WG ANOBB T H — R & o> THEL Iz EHER SN

TWAIR, FEINEEE & 7% BHA7% {, 10~30 cm AEEEDE VKPP em/s DARGTHIZ X 1) @K &
%k, 200, NOFFERHHAOREIZHETH5DEEZO6NL. INHOHENPL, RIFETHRE L
TWAIZDOWTY, PKEDEBERORAEIZHE L/ IERZ1T) L THEHETHLEEZOND.

Abstract

Spawning period, juvenile growth, and habitat of field gudgeon (Gnathopogon elongatus elongatus) in a small
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temporary water area (TWA) of Kanare-gawa River, Shonai-gawa river system, were investigated. TWA

periodically emerged in response to artificial water surface elevation control using an irrigation gate. A small

water area (approximately 200 m?) is present from the end of April to the beginning of October every year.

The spawning season, based on the index of ovarian development, is estimated to last from the end of March

to the middle of June. Spawning in TWA was observed only immediately after flooding. Although the juveniles

were present at a high density in TWA in May, they gradually decreased and disappeared in August. The

average total length of juveniles increased linearly and reached approximately 4.5 cm during this period. On

the other hand, the juveniles were present in PWA from June. We accordingly inferred that the juveniles were

dispersed from TWA to PWA with growth. There were abundant plants for spawning and juvenile habitat

in TWA. In addition, shallow (10-30 cm) water and low flow speed (approximately 1 cm/s) result in higher

water temperatures. For these reasons, we propose that TWA 1is suitable for the propagation of field gudgeon.

Thus, TWA is important for river management favorable to the fish community.
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Fig. 1. The survey site (a), emergence process of TWA (b), and observation points set (c¢) in the Kanare-gawa River, central Honshu,

Japan.

Periods of water surface elevation resulting from the use of the irrigation gate each year: from April 27 to October 2 in 2004; April

26 to October 1 in 2005; April 27 to October 1 in 2006.
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Table 1. Research items, methods, and periods of survey.
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Fig. 2. Illustration of a trap used for collecting fish in PWA.
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TH7TH, 20064£3H9H 2256 30 H oM (3&1) 12
B L7z, @5 ecm M Lo 127 iR % Fva7z, 2hs
IZOWTIE, FIREHIZ10 %RV~ v THEHE L.
REEIIEE X, ZRENOREBMDOKG % R—78—F F
VTRV, BTFRFE (METLER#, PM1200) Cill
EL72. 51T, AGERRIEE0.15 DL E 2 IR L 72 34 RIS
DWTUE, BRIz R L 72,

_4_



M2y (2016) MRS - T/l O —RERKIIC BT 5 & E0 2 O], (THEAORE L4 B3R5

(4) TWA 2B % REHREY

TWA IZBF % EEIRE I, 200544 H27 HA* 58 H 13
H, 2006454 H27TH257TH7THOMM &1 125~
Y7 N EOEEO3ME (K1(c)) TIEAEMAET S 2
KRR L. I oFAEIE, I FF— M (03
03 m) VT, HNOKE L IMEIZENS SN0 %
B L D827z F72, BEIIY — 7 BRI2H 3090 % filik
TEBRMLELREY, ENT2AMEESAE L%, ¥
EUATHLDOELEER L. B, PWATIE, b
727 POLREBEORMENELEL Tz, 207
B, 3T — MuIEHET, $XTOMAEICOWTH
AT RE e KB CIND A HE % FERR L 7.

(5) TWA B M & R L Mk

TWA BT 2R o4k & EEREUZ, 2004455 H 14
H2259H3H, 20054E5H6 HA59H 13 H MR (&
D12 (2) oFEICLYHREL.

(6) PWAIZBITF A&k &R

PWA BT s A OEE &AL, 200444 H22H
259H3H, 2005464150459 H 130 oI (3
D2 2) oFFRIZEHFHEL.

BR
1. TWAB X UPWA OBRBESM:

KIEDF1E, TWA Tid11~33 cm, PWA Tid 65~
87 cn DM THERL L7z (M3). EEIFICL Y, Mijkigk:
LTI/ N E o7z, PWA OFi#IE5 cm/s Th
D, TWATIZ096 cm/s & & 512/ EH o 72 (ANOVA,

100 -
80

(em)

60 4 —{1—-PWA
l —|—TWA

23

40 A

Vo

20 1

0 1
4 A 5H 6 H 7 A4 8 A
2005 £E
3. FHRINDOTWA & PWA OKEDHERE (20054)
3y = B (R

Fig. 3. Seasonal changes in water depth in PWA and TWA of

Kanare-gawa River in 2005.
Mean = SD
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Fig. 4. Seasonal changes in flow speed in PWA and TWA of
Kanare-gawa River.
Mean = SD
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Fig. 5. Seasonal changes in daily mean water temperature in
PWA and TWA of Kanare-gawa River.
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Fig. 6. Seasonal changes in the appearance frequency of
vegetation in PWA and TWA of Kanare-gawa River.
Appearance frequency of vegetation = (numbers of plant
presence points)/ (numbers of survey points)
Mean = SD
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Fig. 7. Seasonal changes in the index of ovarian development of
female field gudgeon.
Index of ovarian development = (ovary weight)/(body
weight)
Plots show mean values. Vertical lines show minimum and
maximum values.
Female above the broken line has potential for spawning.
Numbers of specimens in each year: 64 in 2004; 7 in 2005;
and 57 in 2006
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Fig. 8. Relationship between total length and fecundity of field
gudgeon female.
Female used as an experiment were the index of ovarian
development 0.15 and over.
Numbers of specimens in each year: 16 in 2004; 5 in 2005;
and 14 in 2006
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Fig. 9. Seasonal changes in the number of field gudgeon eggs laid

on vegetation in TWA of Kanare-gawa River.
Mean = SD
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Fig. 10. Seasonal changes in total length and number of field
gudgeon juveniles in TWA of Kanare-gawa River.
Total length show open circle in 2004, and grey one in
2005.
Mean * minimum and maximum value
Number of juveniles show open vertical bar in 2004, and
grey one in 2005.
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Fig. 11. Seasonal changes in total length and number of field
gudgeon juveniles in PWA of Kanare-gawa River
Total length show open circle in 2004, and grey one in
2005.
Mean *= minimum and maximum value
Number of juveniles show open vertical bar in 2004, and
grey one in 2005.
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HEEhad (KH, 1979b). EIIREICTH > 724 H K H
55H KR, PWAXDH19CTH N192T %
L7 (ANOVA, F=457, p<0001). TWAIZ% £ 0O
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Appendix table 1. Total numbers and proportions of fish caught in TWA of Kanare-gawa River.

kg (Fa)

” # i # 2004 4% 2005 4%

Cyprinidae a4 Ff

Zacco platypus T A HT 0 13 (0.09)

Nipponocypris sieboldii TN 23 (0.11) 3 (0.02)

Gnathopogon elongatus elongatus ¥y EOa 108 (0.52) 85 (0.56)

Pseudorasbora parva A 6 (0.03) 0

Carassius spp. 7 & 25 (0.12) 24 (0.16)
Cobitidae NZERE "

Misgurnus anguillicaudatus Kraw 43 (0.21) 26 (0.17)
Adrianichthyidae A5 A E

Oryzias latipes IFIRTD 2 (0.01) 0

Gt 207 151
3 I A A PSNIE TR
All fish are juvenile except for Olyzias latipes.
1322, FiRNIOPWAIZB T 2 BRI

Appendix table 2. Total numbers and proportions of fish caught in PWA of Kanare-gawa River.

A% GEe)

7 # i “ 2004 4% 2005 4

Cyprinidae a4 %

Zacco platypus FA AT 150 (0.07) 61 (0.07)

Nipponocypris sieboldii XL 587 (0.29) 78 (0.09)

Gnathopogon elongatus elongatus Y0 794 (0.39) 413 (0.45)

Pseudorasbora parva £y T 111 (0.05) 45 (0.05)

Cyprinus carpio aA 1 (0.00) 0 (0.00)

Carassius spp. 7 ) g 63 (0.03) 190 (0.21)
Cobitidae NNERrS

Misgurnus anguillicaudatus NVZERY 257 (0.13) 103 (0.11)

Cobitis minamorii tokaiensis "Ny hATTI A< RV ay 22 (0.01) 15 (0.02)
Adrianichthyidae X 57k

Oryzias latipes IFIRYY 1 (0.00) 0 (0.00)
Centrarchidae Hr 74y ak

Micropterus salmoides T 7 FINA 12 (0.01) 0 (0.00)

Lepomis macrochirus T —F ) 2 (0.00) 0 (0.00)
Gobiidae NER

Rhinogobis spp. EDPE NN 34 (0.02) 3 (0.00)

A5t 2,034 908




