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Evaluating the efficacy of stocking with hatchery-reared eggs and fish for effective

fluvial masu salmon enhancement

Tomoyuki NAKAMURA, Daisuke KISHI, Tetsuya TOKUHARA, Yoshitaka KATAOKA, Takeshi KIKKO and
Kazuhiro SUGAHARA

Stocking hatchery-reared eyed eggs, fry, and full-grown fish is carried out by fishery cooperatives in Japan to enhance

the fluvial masu salmon Oncorhynchus masou masou and O. m. ishikawae resources. Most cooperatives buy eggs and/or

fish from commercial hatcheries for immediate release into rivers to comply with the enhancement stocking regulations

of the Japanese Fisheries Act. However, this efficacy of this supplementary stocking remains unclear. We analysed data

available from reports of the Japan Fisheries Agency and prefectural fisheries’ experimental stations to evaluate the

efficacy of stocking hatchery-reared eyed eggs, fry and full-grown fish (15cm total length). We estimated that the prices

to enhance the fishery resources are relatively lower when stocking full-grown fish (for put-and-take fishing), than those

when stocking reared eyed eggs and fry. Alternatives to hatchery-based stock enhancement include fishing regulations,

conservation, improvements to spawning grounds and the rehabilitation or construction of suitable habitats. Thus, the

efficacy of such alternative methods will require evaluation, which could then be applied to enhance the masu salmon

resources without bias for enhancement stocking.
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PR AT L O OREIS & DARITRE R

f

#20. 1 BB OBRIFRGEER (BR 22410 A 15 B) ORIRSMERMERS X OHEHEE
DIEYA ROFHNEATMRER L O BREIC X SRR

HE Hefuiac 123 RIS HA FEARRHERY Hefuttatc ARATRER
2K (mm) 112.1£9.8 108.5£10.8 =09, df=30.0, p=0.36 £2£ (mm) 93.6+17.1 91.6+14.1 =04, df=47.0, p=0.67
*E (@ F—=5720) i () F—=57L1)

[ 3 (F—##L) A (F—##01)

b g

#6. 2[EIHOBRAARIUIAR (TR 23 455 A 23 A) OfaiEGdS L OSFAEBEOEYA X0
SRR TS L O REIS L DARTRE R

#£22. 2[EE (P23 45 A 23 B) ORIARAER ORIRIMERHEES L ORIt O Y
A AOVENEAEARES KO RIEIC X DARTE R

THH HefUisi A FRHTHE SR HH FEHRIMERY Hefi FRATRER

2K (mm) 143.8£9.9 1413164 =03, df=9.0,p=0.79 28 (mm) 89592 1004£16.0 =09, df=10.0, p=038
1K () 32.18+7.59 3051£12.09 02, df=9.0, p=0.81 *HE (@ 7.40:2.83 10.13+5.01 0.7, df=10.0, p=0.48
HEEE 1.067+0.063 1.000£0.057 =09, df=9.0,p=0.39 AEiEE 1.003+0.083 09290081 =122, df=99.0, p=0.26
c h

#10. 1EH (FAR23 49 A) ORIPRIIBER ORRHTERS X OB AEBEOEY A X LRl
HURORERED FHHELATUERETS X O OREIC X DRRITRER:

#24. 3EIE (FAR24 45 A 22 B) OBRFPRIFEERFORIRIMERHOTEARS L OHRBITOE
A ROFHEAFEHERERS KO RTEIC X SRR R

HE HERUI LSS AT SR HE FARIRHERY R FEHTRES
£F (mm) 1152+15.6 103.2£18.6 3.4, df=99.0, p=0.001 £2F (mm) 137.0£0.0 138.7£15.5 (T2 FEHEE)
KE (9 16.78+7.52 11.59+7.04 3.5, d=99.0, p=0.001 &\ (9 22.70:0.00 2827+14.72 (b SR
iR 1.026+0.086 0.939:0.078 5.3, df=99.0, p<0.001 PR 0.883+0.000 0.996+0.167 (Rt % FEHE)
PRI OAZE (m) 236.5+127.7 246.9+118.5 =04, df=78.0, p=0.71

d i

#12. 2[EH (P24 48 ) OBRIPRIIRERF ORERHGTEARS KO ABEOEY A X LikH
HURORERED B TIER S X O BUEIC L DRRHTRE R

#26. 4[EH (FAR244E9 A 24 B) ORAARIIRERF ORIRSMEBRHOTEARS X ORI
A RO AR KO CRTEIC X SARHTER:

HE HERUI WA FRATHE R HHE FEARIMERY HERUT FRATHER:
£F (mm) 228.5¢17.7 17744312 3.3, df=2.0, p=0.08 2K (mm) 163.5£4.9 164.0:19.8 0.0, df=1.0, p=0.98
*hE (@ 150.15+41.08 67.18+34.06 2.7, df=1.0,p=023 KH () 47.75¢4.17 50.05+24.40 0.1, df=1.0, p=0.92
e 1.241£0.056 1.090+0.074 =34, df=2.0,p=0.08 iR 1.091:£0.004 1.083£0.157 =0.1,df=1.0, p=095
PR ONLE (m) 259.0+56.6 436042112 =22, df=7.0, p=0.07

€

#15. 1 BB OBRIPRRER (ER 22410 A 15 B) ORIRSMERGHIERS L OHRIR O
PA ZOPEHEAEMERETR L O REIC L HARTRER:

HH FEARIREE et FRATRER:

2R (mm) 94.8£9.4 98.9+12.8 0.8, d=20.0, p=0.43
E (@ (F—4#7L)

REiRiEE (F—#70)
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ATHb. ald 0D 6 AL 72 DHL, ZDED 10
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SN ipdporAiRE [IRFRAFE ] LU C EREEGH R M,
T £ BT R £, SR IR O R 2R i o0 BT O A B A 1RE
DREZIKL R THL (REOKMITFIy+EEE
W72) o 2011 4EDFEFH)N O HIRE I H R L TR E O H
TR A AR KD FE B A Mtk o 7 A5 B IC k&L
(p<0.05), FeH I O U H R & F) X2 RO F R
G RCiE F R £ CIRFR AR R K0 B AR AR 0 s BTk
B0, ENSUA TR AL IR Bk O MICH &
FIROONR 5720 bIZFRF AL IR RO <
AT B G I D ARG & LR L 725 R ThY (Bl g+
FEAEAR 2), WYLl 2011 4E D F ) AT IR O SR IR Ui
R A CIE R AT AR LD TR AT R R O J A3 BT KEWAS,
ZNLAL T OBIH B2 ITFROLN D072,
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T IO R A L BRIk A O E (BLE, #E) o
W BKEAERY (2018) @Daldp. 132+ 1219, bidp. 134+ X123, clidp. 135- 224, didp.137-1X129, eldp. 138230, fiLp.
138~ 4 31 & #Rifio [P AR Y £ 13 B AR ke g, [ i f VAR A DT L2 43 L TR L 72 ME S Fh ke g, T 4R i #
AR B O 1P L 7Rt sk e [TRE@) 3R BJINXKE 4, TREG] ER EINXE S, TKEO] &k LXK
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8
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2010 2011
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R
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2011
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33 E S DR,

X6
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68 8A 108 12A 28 48 68 8K 108
2010 2011

=4[]

68 8A 108 128
2011

2R 4R 68 &R
2012

4. 7~ T OMEFBGTH A & FIRETE I O M ot

WA (2013) Da

1&p.49 - X7, bldp.50 -

8 e [t 1AM IR, [ AT A
THREIHR . NFETOT VT 7 Xy MEIFHE LD

fiito

s 1rA® AR A% AR

R4 VX OMEBOLIRA, FIRIIRIRH A, A%
HR A DIRHE G & IFRHR GO iR O FE, L

i £ D PL B

HEARGEIF AT KT ZEES (2013) Daldp. 78 - %9, bl
p. 78 - £ 0% ¥k, BHFZOTIVT 7y MIEES

B

a 29 FERAFMERE IFRAF MR O T A B IR R O IR E o L
EOfE I Hisk BRAFAEAR JFRATMEL Al pfii
2010 Yvx FEFHJI EIREGHE  2.83+0.83(11) 2.86=0.97(15) 0.260 0.795
MEFBGRE  2.50£0.90(16)  2.59+0.68(34) 0.021 0.983
FIAVR SRR 1.46£0.40(13)  1.31%0.60(42) 1.420 0.156
MEFBGRE 1.36£0.64(12)  1.07£0.26(61) 1.251 0.211
2011 Y~A eIl BHIREGE  3.44+1.05(21) 4.63%2.35(46) 1.954 0.051
MEFGRE 5.3551.55(10)  4.04+1.82(57) 2279 0.023
FUAVR FEMIIRGR 3.1021.64( 7)  1.63+0.84(59) 2.805 0.005
FEF  2.62£0.09( 5)  2.60£0.74(61) 0.352 0.715
PN HERESGE 2.38%1.41(12)  2.96+1.61(21) 1.049 0.294
FEHRINGE 4.55+1.57(22)  4.74%1.28(33) 0.799 0.424

b F10 BAFRIEE IR A RO A B O I D H e
IS ST DI T =P BRAFAEA AR il pfi
2010 Y~x FEFHJI BIREGHE  15.37£2.66(11) 14.59=1.84(15) 0.441 0.659
HEFU 12.56+1.62(16)  12.90£2.90(34) 0.333 0.739
FIAVR FERIIHGA 16.19£2.50(13) 14.84%£2.49(42) 1.407 0.159
MG 13.19%0.72(12) 12.73=1.41(61) 1.141 0.254
2011 YvA Sl BIREGE 1630+1.12(21) 16.27+1.46(46) 0.237 0.813
MEFGT 15.981.30(10) 16.05+1.51(57) 0.282 0.778
FIZVIR FEERIVHGR 17.91%2.02( 7) 16.06=1.95(59) 2.646 0.008
MEFGR 14.770.66( 5) 14.80%1.66(61) 0.206 0.837
BRI HEREGE  16.01£0.99(12) 16.39%0.91(21) 1.048 0.295
FEHRIIGT 17.05+1.85(22)  16.52£0.77(33) 0.438 0.661
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