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IR AT, 19804EURT 11§ CIEREE 2 & T It
W’“ﬁbfwf(%Wi#w%V“iﬁE‘%Wf

% ORI FRTIUZ A  55Hi LTV b Y TS
KT I (aquatic surface respiration : LM ASR & &
L) BRNRMIATRER R ST AR TE S, $72W
WO EMBHOBER 2Tt L o TS (WA YT
Tachybaptus ruficollis (EJE 2005) ; 51~ ) A7)
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chus sinensis (i 2013): 17 & X Alcedo atthis) * ™%,
FO—J IR A+ 7 F N A Micropterus
salmoides D VITAE D EIL L Y T O HISAIHEH - K%
BV Tnid, 206, BY TOEEXHRARLZ LI, A
BWBEOERELEIHL Z05%%E 259 2 TOEIL
DI LD, BY IOELRT OB Ik A T
BHH. TN EHFHOTERELERO—21E, K
DOFFEREFE (dissolved oxygen : LT DO L BEE) Tdh
bo BY TOLHAPEFIZET ST A DO LK
EC B ->TWD, AR TIKTOBFEREZEEY ITY
MADKRE & OBEIZOWT, if@?%?ﬂ*@%%%t
N, RO TEBN 2 TR L - TR 2 R
WCHER G, BHLTOE Y TERE L RERHI Wﬁw%
7272 BLRTR A S AR B AR O B A= HE AT JE 25 0 7
A BEAERERICIRST B0 & 0 b DL - B
DWENZAIATEE b TS 72720 72,
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WoTWb, INHOBEMIZIE, BFITKPITEEE 2K
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BRI D54 7O (LLT. BRY A 7O &I
R) L, BEFETHEMEICL S Wi (DN, JEREXR
A TORMENR) LDDH D, KFEODOIZHET S
ERE LTTERELOBRESL, ADKBKOBH ) T
OB, 8K £7oibomE ORI L COKEAYA
MEID) REDVEZLNLD, BEOMKEEERIX. K
AR EEREY) (F v ¥ Trapa japonica, 2 L - T
Y 2. v A Brasenia schreberi’zs &b M 5H) 12X -
BB ETHEL S, KEF =y (WQC-22A; TOA)
EHWCTERICHEAIT > 72 DO E2 L, 2Lb
DiMEEE 20125 L7z, 1 OHPT, RS A TOith
AR, AP OREE, IR, EEE (200748 DL
%) Thrb, INLOMIEIL T DEETLIEFOL DD
FRFIZDO2MET L 1(mg/L) % TR, & ) bIiFis
BRI TR ICER /R T, BEFEICIE—H %@L TDOA
1% TH21EETHL, ZOLH)RMTH, EYITRF
5 ) X5 9 Oryzias sakaizumii. 7 748 Carassius spp. 7
&L ASRZE R ERMICAT 2 A AFER N a 7 Misgurnus
anguillicaudatus O X 5 12225 % 47 9 ﬁi@éi@a%ﬁf
RECTHbH, —N. FEMRY A TOths L-0I3 g, 7
LW, KA oM, B, B X O0ER (2006
) Thb, INHIFKEO—EIZL PR EORERA
HoThH, ML THKHPESEELTBY, EFEDR
FICH DO 2 THAZ LIZHRL TRV, 2B, HEFOD
DO & A & OBEIZ DWW TERLEINY T Lo TH
Bo REFHEN DM &) DIFBARTRFDOREHEMIED
Iy ) =M OER (211cm X 126cm, 7KiEHF60cm)
T, FEOHFIBOR L7 THOE Y THfkrbEF
NIZLFEAIZOVWTHELZDDTH L,
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oo I CHREZ AT o 720 —T7. IR - ZER L - H1E
it - AR - AT D D HIZIEEKRDT
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J. BRRY A TORMOWEIFE T L OBECDPHEE T
Holze FRIBMITITIZHERAE LT o 727205, Zoith
OLiF A A LI L TR S v LA L20084E 213 FibE
EPDOI RS 4 7O L X THEML D R4 X T
Holre FREAR T 20124F L 20084F & Tl Y5k
OV A RNNIKERBEND D o720 — T, FEMRY A
T OO HTH RO L f AD/hE W LA H
OB, ZOWIIKEET %  FITHARIC L o TR S L
TWwbEEbNLMTH L, F72. 200840 K LS D
EDENDS, T IOV A X554 % AR B4k
ELTOHN A RED o /NS DDE ) THo7z0 BERY
AT R 7 A Tih e TR R LIS A &L BBK
YA TOMTIEUBRADOT A ABEREINS o7
(Mann-Whitney ® U7 : p<0.05)o 72 BHiED & 9512,
20104F D LLFHFIR O LA O R 1 X7 T A13255-
275mm & 28-30mm @, #WiET 5 2 0D A X7 T AN
F£TdH > 72h, hSWiF) Of (255-275mm) %= IR
L7581 0 REORER (Mann-Whitney @ UE -
p<0.05) TH -7z,

2. ENEER
mHEFTE

MRS E Y THRMOKEICT 2 28 T5 72
B, BNERTAT o720 EBRIZH V€Y T4 ML,
20104: 8 H 7 H L23H IR SEL TE /2B DT
HbHo LIILERENTRE LTy TR THE L
By 9 H 2 HICERRAAE & 5FHE KA & 2417 T AL
7o ARAEIZETH LT, #184cm x #314em x & &
241ecm DA T AMOL D% 4 OFE L. 2 D% EEXRK

T, 2 0% BN & L7z, KALIE15em & L7zs R
HPNTEHEACEIRIZ26C —%E & L7zo KIEIZIZ TS
e, BE) G KO MICIEREH AT Y 2 EWT
MOKAEDEDTLZ T X912 L7ze $A L 7RI
HEED S MEAICRAT L DOKIEIZ20E,. AET80MH
& Lizo SARDVNE VO TEHIALELC X % FERS2E %
5720, EBRICHEHAT 20 04KE 2B ICFHNIEE
T OEBRMAE LI, o kS T 2 5 A12169
A% Lo THREXFHIL. EBRRBROKEL L7z,
W R SAFZARI D 7 EREEEIZ 7 ) 77 7 A VR F T
B ZLETHED I L7z, RIRICIIEREE L B2 T
TL—=Ya gL Twnhv, —h, JFRKEIIKEICT
TlL—Ya o EREEYEVWVCHICZYL—Y 3 v
AT o720

IHEHROTY (F b3 V) 28H008g 3 oK
W25 2700 AR LYD D EERERICTRVIAS
NTLEFV, BHENLEHTRLL 22BEZENMDEHLD
T, COEIFESKLPELLZVWE ) IZHERDIZHDOTH
%o FAHATADEY TOTE OB Lz, BH25H 1.8
B 1 KR R 2TV, P om & R E SR E ML
720 KK DODOIZDO A —% (YSI 550A) 12X > CTHEHEH
FHllL72c SOXHICLTHEL 2 Mk 22%. 11
H2 BIZEREZHRT Lo #T35BI21%. HILENE
WO EEET A0, AiHICIEREr Loz, 2
A% FAL00IZ & A #MFECR L THAH10% RV~ 1) »
THEEL. REOLET LD EFHED0 1HEBFE > THh
LIRE & EE A R L7z FEEBREHRE T I8 R D R
C723ai3 3 ClclkEi L, REEAEZFHIL 72,
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WTIEDOD 7 ~8mg/Luifa % WIZHERF L, T Bk
PG ENTVBIREETH o 72 DIK L, BRI TIE
Y THEHFLAL TS DOMMET LoD, HKER B
WC 1 mg/LETAOME % #EFE L Tz, ZHUEEMCE
JBEER S A T OMTH LSRRI,

FEBRP U HR R OKAE T 4 MR, X HKAEC 2 R DssE T
L72DT, ZNEN2 DOFKMTOY » TVEILFTEE A
36, HRENIL o Tze L L7ZIEEOEEIZECR-
TETIE o720 Ty SN SRwz, EE
FIGRE O 4 X (CFfE 1 20.23mm +0.23SE, N=169)
EHAT, FERE T REOBRKOKAE (CFHME © 21.04mm +
0.26SE, N=36) Jz O°kf K Al (73 45 © 21.95mm =
058SE, N=38) OEY T, &E5 b ThEN
REPHEBEICHER L Twi (BRZKAE - P=00213, #F 1R
IKAE © P=0.0020, tHR7E). —H. FRRAHE & xR O
270V —T7HTIE, MIEAKEDIT ) BNREIET K&
Mol DD, AEAEE LD o7 (P=0.1586 tHE)o
L2 Ly kKA & BRROKAE & Tl A XA sz o
THY (M2), BREHTHE SN Y TIERIEK
DY TR TEEOEED NG Y FH5¢ 5 L/
Ehofz (P=00021 7 A ZFhg). F72. MEmEE (K
FORE?) AV T TEEREIIR SN
Mo 7z (P=0.6047 tH5E)
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EY TYHADOT A ZIIIERER Y 4 7O L ) FEK 5
A TOMDTTWEEINE LT TOZ LB LT,
FT VOO LA ERLTBLLEDN DD, H—
12, BREBHIShEEIC Lo TETERELZ TV 2D,
BV L 2B 'Y TYmASKE o T
WALTREMED B 5o i D FVERE HIZ20084E D HIED 9
H 8 AT, & biEW[IZ20064E D KFHEN OMD10 H12
HThaib, 3E1 rHOREDSH L, LA, JE
BRI CTORENILLAEOOZ DS o7 (&
1) OT, FRERIC L 2880555 L FTUE, WA
TOMTOYFHDT A XEITL LANSL 2 51T T
Hbo B, KFDOREENEY TOHIHIELE S
G2, W& A4 T7OMTYHAOEENRICEL AT
SRR EZ SN b BY TOEINIES - 6
Affr & BN H72 0 0 BAEIKIEOFVEEE I %
AT B b LREERDSIIRT R OSA - BEICEY
BARIZTT LTI, BREDD L DOITEFIEEH
W75 9, TORBERCIIN. W& A 7O TO L%
OV A ZEZZL LANSKL 2 HETTH D, AL,
KIKER, HL o 2Ry SHFERL T AT F
EOFFHFHERY IR > TL b BIZHESRLTZH
WL TIERARICY FHESZo 82 LIS LITHEL

X8R N=38 BERR N=36
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720 T FFHOM AL A XERED B 5 A5, AL T
o728 9 Bt A X OATIE, & LAKRSWEFDE
R EHbNS1ETTH S (BRITTON and MOSER 1982) V',
o THEDEE S L E3IUL, INBFWME AT
DO TOBRAD A A&z T LAPNS LT LHHFICEL
T THb, UED3ODZ L3R Y A 7 LIRS
4 TOMTOYRADY 4 ADENZ AU LR E LT
T LRV, 22T, WY A TOMTOLFHEDY A X
2213 KO DO DEGIZBIE L T\ 5 &2 5D D5,
DO DEWOEZRFENIT L ¥ 7% & OFRIERYIZ X 2 K
OWHETH Do

L UIE— T, BERIIIELH D D o TH
RE A TOHTH KD EDINLREIZIIET & DB
WHO ., TNPKFDODO, DWTITLERADOKEIZD
RET LI EDREE LTELLND, FEFERIEM &
DS ERBMOL A, LAY A XOELEHK X
WZ L ZOTMEERERIET S5 L) 72, Lal., %
BOWETH > 2 RIBHMOWE. UBEMAORENE» -
7220084F 1213 & T2 K BKTH OB EAREL 139 L T < 1
hrolze DOOMIZS ., MEICEEY RIZTERE L
TiE, KL I V&M 2hceEy THG* &0 AES
ROBEELREFATRLOPEZLNDLD, TNEDORHE
IZOWTIIARHTH 5,

2. ENEROER

RS T CIRED IR S5 Z &34 ATl
HEN TV D, WANG et al. (2009) D#EFH Y12k 5 &,
FRR G T CHEOWESIHI S L DIFEICHEAR)
BKTT205TH205, WINRIEMET T2 WREMES
AoNb, Lo L, BIPEHEROE T IZD W TARFZEHIIC
Z LRSI R W E v, SREIOENEET
2 FEHOKMEM CHRREICEEEZEIAE Lo 2h, £
DFEHRIEBES LG22V EBR- D o722 5
Io B, EBFBEIOCKTEREI CORER IR
holze 72720 RGO E Y TDIT ) DR LMD
EBEYITLD, PHEESAFETELZWIRE 2 oTE
. THUETFIICK L2 WRHRTH - 72,

— T, REOG I AAE R CHEZE 2 E VDD
0. EERAAECIHEER O 4 ZEPEEFINE D>
2o THIZRFTHOBREVHEFLELTWEEEZ BN,
PR X ASR % 179 ffE R 2RI R 2 179 i Cld 2
NENOIRATEN 2T 513000 TH L Tofhizd
FOITENC S ESE R THEL RITT I EPHSNT
% (KRAMER 1987, LEFRANCOIS et al. 2005, CHAPMAN
and MCKENZIE 2009) #* "V, & TiZ, 2 20%&MHTo
EY TIATHOEVWSE S L, BRRKMOE Y Tid
ASR % BHE AT > T 725, stiERi# o€ Tk ASR
AT T ko tze F 7R IEAKE CILAE AR O
TEIDSHHERCH 1) . BRI L 72 & TIEMBATEI AN
ATy A ZDOKE REEIVNE KL BV 2

ENLIELIER SN RKEDE Y ITH A XED
KEDolZ Eid, KEREERD»S OWBETEL - T
INE R OEEDS T SN2 EICX B DESH S,
— 7« EERAKAE LI BRI 132 < DR AR B KT
TASRZATSTHEY, HHT L LT E2ANKD LD
AR O BATENE A 70 o BUEITENC ASR OIZ D
WKFEDE Y TITIATEIOE AR S, AH I L 72
HE o L TR £y TIRKIEICEE > TWwD S
EDLVDITR LT, RO T Y TIZRE D S EE
F OISR E M B Z & 9% H o 72o CHAPMAN and
MCKENZIE (2009) ®# 3% 12k % &, KBE TG
HEEEOET AL S &) 25, ZIUIARBIZE E —50F
%o

COXIHIZDODETIZEY TUHBADITEIZZH L,
FNDPHEICHHEE RIZT I ERBEINT, L
L. RIFFEOEHE TR T & Ok % Jtd T\
WOT, BENEBRTHS 2% o 724 A DY 4 X576
DFENHREFNTHZYTL0E) I BAHTH 5,

Z 0

£V I (Pseudorasbora parva) MO 4 X %[k
REATOMEIERER S 4 TOME THlKLIZEZ A,
fB/R 5 A TOMDMAEDIZ ) DIEEIZH A VNS o
720 F7-BNOKME CEBRMWIREER M M CUa%T
R LA, EREETRWBAMOME L D LA
A ZDONT Y ZPREEINE ol INHLOHEE
R BT 2 DI HEL L /2,

5| ALk
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The effects of hypoxia on growth of the underyearlings
of the Stone Moroko, Pseudorasbora parva

Yuji SAWARA *" *3 Hiroko ASAHARA *? and Nanako ISHIOKA **

*! Department of Biology, Faculty of Agriculture and Life Science, Hirosaki University, Hirosaki 036-8561 Japan
*2 Department of Bioproduction, Faculty of Agriculture and Life Science, Hirosaki University, Hirosaki 036-8561 Japan
*3 Corresponding author: TEL. 0172-39-3950 E-mail: gobius@cc hirosaki-u.ac.jp

(Received for publication October 31, 2013)

SUMMARY

Stone Moroko is one of the representative fish species in many ponds for irrigation in Aomori Prefecture. When
compared in autumn, the sizes of underyearlings in hypoxic ponds were significantly smaller than those in non-hypox-
ic ponds. When experimentally raised in glass tanks, the sizes of the underyearlings in non-hypoxic condition were
much varied than those raised in hypoxic condition. These differences were discussed in relation to behavior of the
fish.

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No.16: 1-6, 2014
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I. I3UBIC

HHREH AW OfmESE (LU [EH7 ) T,
PO TIRRA D 2D b HBE X2 & 2 MERMED R S 1L
TE720 COMBIXERY A Fh5I3HGH 5 ALEE &
LCHA SN, WEBEREDS IBEREE LTI 5N
T&7e —H. THRERLFHEMO [REt S]] BLOS
FRo [EAbHI | (DUFPEC (WS ]) CTldEiE
EDVEATH ), METLOEEREDN S W20, Hhi
NTHED B DAEDFE L TWDLONHIRTH 5.

FREHSTTRED 5 OFIHANHEE 2 WER E LT, O
BERHEMIZ L 27BN, @a 23, OB 7
EORIEEOHMAL, ONET A MDPEWI EDHITH
NTE7e LAL, ORI, BMEESHTH b
BT TIE, BRI D) RO RIBEDPALETH H 720, b
5OPERTEIZB VT 2 DORFEFEHEDFIH % fHE L T
V5o 12, WERDFEREHVPRKENZ ETH,
2OHE LT (ZJRIREE) AL ERI L TH b,
S5 IZHEREH T TIEFER TSP vz, b b HE
BLBWZEBERE LTHhIFoN b, Aig i3 cEs
JEVHL T & % WAL )T O H AR LA E O Fi b 5 FIH
AT ARIMERTH L EEZ BN D,

Fo. WETRKIZH ., ZORE T A EMOIERET <
FEIIDOIED SR EFE I IRAED D o FFICHEE IS
HTIEAE QMR T, Fb & IEERIZEIRIICE T LT
)W H D L BHIFSGEEE o T D,

FERO &9 OPER & B OARREN. @HIRAN T
DEZOARL, OUEEIAR O FIAVED B E AR # 5 (12
B Thih S IEPRMBAIZATHOI T I - 72 BHT
HrLEZLND,

CO&D e, TPHAGMERE L) [ERERRD & F R
BT A3 DBIE STz, T OFFEIL, IUEHEN -
TR ICE D A EED 25D 1 ZHilhT56 L0 D
Thb, UL, b ELT—DDODLEI AL L
TR BRI D XL AR AT W 50 OIL |#i P
RIS L EF 59, FEREEOS WEEH A I

AN EEESR No.16 @ 7-12, 2014

FTIREAL L T2, BlfE, FHREICB W TSI
EBlb TGO~ v F ¥ FHERCHD L OEGICBIT
L HEEIRAL, EOW L ORI BT Db H OWTEH
EDRHAOLNTNE I E LB T\nA,

L2 L, EOARREEN L FRoOMIKMToT T
VADFIET D120, TR LESE D720 ITINEY
A FEFIHY A PO S 2 OMERESLETDH
D. ZOFERED L) b O EHLPIZT D 0NED
H5bs
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Uncertainty of Rice Straw Collecting and Tend to Spread Out
of Recycling Channel in Snowy Cold Region

Wataru SAITOU, Masami [ZUMIYA

Laboratory of environment and biomass, Faculty of Agriculture and Life Science,

Hirosaki University

(Received for publication November 7, 2013)

SUMMARY

In this paper, as a case of livestock farmers and rice straw collection organization, the problems of feed utiliza-
tion were analyzed from both sides of the collection and use. In addition, it was discussed the conditions and trigger
the start trading.

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No.16: 7-12, 2014
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Kasai M., Takahashi W.: Interaction of photosynthetic source-sink balance and activities of membrane H*
pumps in soybean. A Comprehensive Survey of International Soybean Research-Genetics. Physiology,
Agronomy and Nitrogen Relationships, Ed., James E. Board, 299-315 (Chapter 14), InTech, 2013.
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Japanese Islands. Asian Herpetol. Res., 3: 288-302, 2012.
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that shares an auto-proteolytic processing mechanism with bacteriophage tail-spike proteins. Journal of cell
science, 2013. in press.
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eukaryotic transcription factors shares an auto-proteolytic processing mechanism with structural proteins. H
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foundation annual research report 2010 (Physical Science, Engineering Agriculture, Biology). 2012.
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ryukyuensis: The role of D-amino acid oxidase. 46" Annual Meeting for the Japanese Society of Developmental
Biologists, Matsue, Japan, 2013. (3£ 3#%15)
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Murata, T, Sano, T., Sasabe, M., Nonaka, S., Higashiyama, T., Hasezawa, S., Machida, Y., Hasebe, M.: Mechanism
of microtubule array expansion in the cytokinetic phragmoplast. Nature Communcations, 4: 1967, 2013.
Sasabe, M., Machida, Y. Regulation of organization and function of microtubules by the mitogen-activated
protein kinase cascade during plant cytokinesis. Cytoskeleton, 69: 913-918, 2012.
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Omotezako, T., A. Nishino, T. A. Onuma, H. Nishida: RNA interference in the appendicularian, Otkopleura dioica,
reveals the function of the Brachyury gene. Dev. Genes Evol., 223: 261-267, 2013.
PEHE - 7TFa 7Ty un? oS A0 EaRE FF5 vol69-72 [#E5]. JT AT
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Omotezako, T., A. Nishino, T. A. Onuma, H. Nishida: RNA interference method in appendicularian Otkopleura
dioica. The 7th International Tunicate Meeting (Naples, Italy), 2013.
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Yoshida, W., L. Lu, C. Sasaki, S. Ishida: The first record of two freshwater planarians (Phagocata sibirica,
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a-01. Kanzaki, N, R. Tanaka, H. Ikeda, H. Taki, S. Sugiura, K. Matsumoto: Phylogenetic status of insect parasitism in
the subfamily Entaphelenchinae Nickle with description of Peraphelenchus orientalis N. SP. (Tylenchomorpha:
Aphelenchoididae). Journal of Parasitology, 99: 639-649, 2013.

a-02. Sugiura, S., H. Ikeda: Which insect species numerically respond to allochthonous inputs? Naturwissenschaften,

100: 749-759, 2013.
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Torimaru, T., Akada, S. Ishida, K, Matsuda, S., Narita M: Spatial associations among major tree species in a
cool-temperate forest community under heterogeneous topography and canopy conditions. Population Ecology,
55: 261-275, 2013.
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Torimaru, T, S. Akada, K. Ishida, S. Matsuda, M. Narita: Spatial associations among major species in a cool-
temperate forest community under heterogeneous topography and canopy conditions. Population Ecology, 55:
261-275, 2013.
Torimaru T., A. Itaya, S-I. Yamamoto: Quantification of repeated gap formationevents and their spatial patterns
in three types of old-growth forests: Analysis of long-term canopy dynamics using aerial photographs and
digital surface models. Forest Ecology and Management, 284: 1-11, 2012.
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