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Study on the conversion of fishing
net waste to fuel

Shinobu Niwa

Abstract

The amounts of fishing net waste and fishing net waste
that can be converted to fuel in the Kushiro region were
estimated. Todomatsu (Sakhalin fir) pellets and pellets of
fishing net waste mixed with Todomatsu at a 5:95 ratio
were molded to compare the physical durability as solid
fuels. Burning tests were conducted using a small boiler.
The results indicate that the durability of pellets containing
fishing net waste was insufficient and continue to present a

technical issue. The concentrations of nitrogen oxides and
hydrogen chloride in flue gas were less than the emissions
standards, and the possibility of the mixed Todomatsu
and fishing net waste pellets as fuel was confirmed.
Additionally, the costs associated with the conversion of
fishing net waste were estimated and the necessary tasks for
social implementation were summarized.
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Nutrient supply from basin and lake
sediment in Lake Saroma

Hidetoshi Mikami , Seiki Igarashi and
Koichi Sakaguchi*

*: Aquaculture Fishery Cooperative of Saroma Lake

Abstract

To promote an understanding of nutrient dynamics for
application to future environmental conservation and ap-
propriate cultured fishery management practices, we inves-
tigated the water quality in Lake Saroma and its basin. We
found that the ratio of total nitrogen to total phosphorus
tended to be low in summer in the Saromabetsu River,
which is the maximum inflow river of the lake. An oxy-
gen deficit area was formed in the deep layer of the lake
during summer, where we confirmed the accumulation of
ammonium and phosphate due to leaching from bottom
sediments. The estimated quantity of phosphate leaching
from the bottom sediments in Lake Saroma was similar to
that in the Saromabetsu River. Additionally, with respect to
the nutrient concentrations in the surface layer of the lake,
total phosphorus concentrations rose from summer to fall
overall. Potential causes of this pattern include both the
seasonal characteristics of the fluvial supply and the influ-
ence of said supply on the surface layer, along with lake
circulation in the early fall after the phosphate leaching of

bottom sediments during summer.
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Notes on mercury measurements
in stack gas and the effects of sam-
pling conditions

Hideyuki Otsuka, Ryo Kariya, Shinobu
Niwa, Tomoko Akutagawa, and Masa-
yuki Akiyama

Abstract

A method for measuring mercury in stack gas, involv-
ing the collection and analysis of gaseous and particulate
mercury, respectively, and the evaluation of these compo-
nents as the total mercury concentration, was established
in Japan in 2016. Actual measurements on stack gas were
made, and countermeasures to the points of stack gas mea-
surements were considered. The results from measurements
taken at several waste incinerators clearly indicated that
the changing of sampling conditions, such as the heating
of suction tubes or the length of tubing during suction tube
and gas absorption bottle, influences the percentages of
mercury at each trapping point in the sampling train.



T v — MR X B e < NGRS I 723 BB R o Rl & FE

72— rREICKS
E < ASERFIEIZRE T - EREROFMERE
Ve RRE
-3 #

v 7<= (Ursus arctos)
I D BARK) e NARSCHREIZ DWW TRF L7,
NDO=—ADBEBINHLMNE o7, F iz,

(C XD NSRBI DR S T o — MR L, R
£, e 7~ OERERSC AT FHCIRICE T 5 E K
e 7~ PAMRERELTEoE HH %

RSN b, AFFEPIEOTZDOEKITIX, b 7~ OITEI/ N F — D ELER e FH O HL

fENEE L EZ b,

JEZETZT TRV FEHITE SN 72 &AM AT T L0, IBBRRAIS K 58 KR

DORFEER EZBL, LY RWELT 07T LB XUEEORE & BRENSHZRD LD,

b7~ N, 5 RIEE,

Keywords:

1 [XLEHIC

JEHRHE T, NFFESRIEMHEREE V-T2, AL
v 7'~ (Ursus arctos) E Db ONZTNMELE - T
BV, FEIFEIC WZHEBE, HoiuE ORI &
t&v@%ﬁ@fﬁ%amabtfﬁ%$%%ﬁta
7%%&@ﬂﬁﬂﬁ%ﬁéﬂto%@% S 34

WCHER &H, FR26AEEIC T Tl b 7~ (R
ﬁﬁﬁﬂw, SERR28AE S T IZBRBEAE O I i B Bk i
EHEE (LT, FpEdhE) fEICE-S< s e
I EHEE VPR E SR, EOFREICENTD,
oI X DI & FIRBEDOfERE L V9 BRgiZdm L
TW5, ZOHRH, v 7~ FEEgImeEmc s -
T-ATREMEAS S <Y, MRIRREDTEREIER TE TV D &
BExod, TO—J, BAEMEEITEIMERICH D
E0>, NBFBUTER2THEE & bR & mEL ~ B A
LiggiFTH0?, &on%@%ﬁ%éﬁf%fmék
TSR, bONZ AT A7DI21E, e 7~D
é%@%%%%_%#éﬂ&%ﬁamiﬁfé_k
PRARTHLY, EEMICH, 7~ (e /~BX
Y% ) U T : Ursus thibetanus) O¥pEFEIC [
HEEEROTZOOHER] & LTS REREZLHT D
R L TR Y, ANFHESRICETL2F 720
Bl fr o/ NEREA~ D R, BAIEWHERBRETIZ B
FTAWHERERTPOITNEY, LR, 29
L REEOYDRITIZE A LTFMINTNRNY,
W NEOBERL, Ax DITEIE X OE#ROZE(ED
R, HONEEIHOERDTZDICEETH S,

I, PR A ICALR T ok ek =2 L

Wk 7w T A

v MRSttt h—ar (LR, R—=v) DBfEL
TFHGHEBRLEEHERIIBWT, e/l L D ANTE
WeBA 1D T= D DFEE 21T 5 W % BT, Zols%F|
HALT, AN kcml t%&W%Wﬁ@@ﬁ
z%&%w%%&%ﬁﬁét , EESRTRIC

BT 2 EE S~ D =— X, xﬁm%®@ﬁ@
WM£_ WCT v — MREEEmR Lz, AT
X, 7o — MNREOKREMET DL L BT, AH
FHS R~ OEIR 2 VED D 1= DI MR RO
TELET D,

2 A&

2.1 EJRICKDIABEMBLICET SEE
FR294E11H28 B, R—ar kOFompheto
EBLELTIUFICAD Z EOb LRELY & x5 &
LT, 7 ~IZED NEFHARICET D5HEZT-
72, T, Qe s ~oktik, QAFFHHR, ©
NFERORAE S — . OERR e EROTR, ©F
BEOFHER DK E L 52O THB LTz,
OTlE, e7~iTE ¥ — 28 ffT5Z L% H
iz, ZEZEORDE S~DHIKEES, FHIC
Ko TITENEDL ME 2 L, B ARt L
7o @TIX, FRRLABRIZHEA L AT FHKIZHOWNT,
WEE DITENARCE DL O], FE 1 Fl T H M
TENFICRAEL CWDZ R EET—H B LN
L L7z, @TIL, ANFFEKORBENTY—% [F5
R 2 T THLRARNL OREUT 0 D B ITAT) [HE
R E | ORKE L 3D, FNENMA LT,



BB v ¥ — BTt 8% 2018

ZD LT, ZEROTEBET- 7~ O L v o2 TR
MR8 | NANFHERAENT — DRYE DD Z
xRz, @TIE, @%%1FTC, e/ ~icHabi
WZ EOEEMNEZOFREEA T, £, B —H
ZoTLESTHAICE DREATH) « Lo TUINT 722
VITENZ R L, BB INZ 5 2o A8 OXHT
B LT, 7=ATL—0ETEHLE LT, ®TIT,
@OTHHALZZ EOBEMNGEED L9, BEOFEKF
BB, T2 DELNZHEHNT OV TR L
720 K605 W DFETRZIZIE, B RIS E DR 2 3% 1T 7=,

2.2 FrvHh—+

WL ERISEDR, TOBTT v r—h (1)
~DEEERDT-, 7o r— T, e7~<Iicfl35
FEEE~D=—XEWET S0, FEHOLEEE
BLDHME I DOV THET -T2, £/, =—XD
FEL OREZ 5720, b7~ ABRRBROE 7
<ICBET 2 FERBOGWIIONTHEM Lz, #iE
NEZITHET A7, b7 ~DAEEHHFEIZoONT
FY WK A S STy, AT LI U ISR
D, ZRIBOE 7 <K T D EHMOLICEET D%
MIZF 72, I 5IT, ilEEE U CXNE R N Hiokt
RPN ZHWE b T2, ANFFEHSRICELITZRS
NI ERRDT20, ZFEANT & > T e N oot
RKBLOZ#RICEAS Y ERIRBOMGIZHONT
HLEM L7z, wBIC, SERNEEZRFT 20—
T D720, HIRICE TR VL& 2o
T2 B Bl oW T H B CRAERE A A KT,
MIEHOT o r— N ARIEZ 0L ClEIR L, %H%
M2 LGt 21T o7, HEHTd Tz > TUL, ERZED
HLOERRW, Fo, SRR & o T2 NG Skt
REZEZRITEA D LI N FHIRICEND D
E I DITHONTIE, XK FB T & IZFisher D E e
FIEIC K> Tl L 7=,

3 &R

HESOHEEL DS B, 544 (91.5%) BT
Yir— bOEE RS, —EHOBKBICEEZ D S DR
ol FHM T L IHEEE TR 572, LU,
BRNEEEIZHOWTIE, A= 22WE DD ILE T,

[RIEH DBEMIZOW T (A2hEI& %52 - X1), 40
RBboEH %< (59.6%), AbiREHEEN K%
7z (88.5%), b 7~ DAERES NG FHHHK %%
BT HUNEEZECHNE I NCHONT, EZ~DH
BRBRBNCER L& 2 A (ARhRIEER53), HEfRR
B 0MEE TFEEHOMEEZER T 5 BIEn8mL
oo Tol2L, = b/~ HB LI LR AT

40
30 1
% 20 )
10
~201% 304t 404t 50t 60{%~
T
O ALMRE AMEHUSDEA O &S
X1 77— rEZEEDENE
=
g —E B0
>
1~#Eldr 3
2 10BI EHD
0 10 20 30
EEANE
B EFBonENRERUD FHOEMEZERCIR

K2 BERKBAOESTIZONTESNLENR
[Zxt9 %858

HoThH, KN (T4. 1% : 27412044) NFEEHO VB
PEZE T Tz (K2),
[ZHNETICE v DAERESC N F Fx RIZOWT
FEIT LW DT LD RMOA N EIZEEI
53 TH VY, HSESE AN Ex oz v—7 (%
BOEHET] b LI G OTHERSE ) Z3IRL
T N—"T 144) &, FSEEEEALDE LN
ZEDRNWITN—T (LRUSERIR L2 V—7
3940) ITRMT&E e, BFITHOVWTHEFILIZE 25,
[ Z—F o FROAEE D SRR HRINEE L 7= )
& TZ2of) (77 A _— hCTHERITZ LB
A RO BRIV, B ERRICER O N 2 — 5 [
W72 E) IXERENTL TH 72 (K3), 70 D25
AT TRSERTE NS L LR, 209 b19%
(76.0%) 1TFEH OMEMEEZE T D LA Lz (K3),



T v — MNREIC X B e s~ A SIEE IR 723 KR o Bl & R

A 2=y MOKREN SIEEL (CIEIRINEE
Z At
FAERFEN DT |
0 5 10 15 20

mFEOnEHERUD

25 30
[EE ALK

FEOBEMEZRCIRN

3 TMETICTETIDEBOAFERARICOVWTEET HHEENH oM
FEOHE (FROBECHBEOVHESE) 25X 0N DRI IL—TIORIZDONTESLE

HEDEDRY, 2

M4 EJIDANBEBXEKIZDONT
FIDR =AY SIE: 7Y =Y o bl
HF(IXEEEH

[t 7~ D NFFEHS RIS OWTENY T2 WSS
SNy EV I BRIIC OV T HAREEEITS3TH
D,IZH-H 1 H LI RRE Y ) #5144 (96.2%)
DERLT (K4), [HE 0 Bbiev ZBIRL-24
WZOWTIE, TOBHEEZ [BECH-> TWDNAENE
Mmofzizs] ERIZE LT,

[ZHAI#% Ce I~ T D EMNEboTor) O
B X LTI, TRZEH 20355 TRtk b
BT )BT AR RS h->7-(K5), N7 «
TIRFAICEBRPE D T2BE (IREZILH D 03% R
FTAUTKRAL KR E B2 TAFFHIRICBERFT
7o) IRLITES 72 o72]) 1E73. 6% bREbIZ,

MEOPTHARE LR C BRSOV THEERE
ZRDIZE A (AREIZEES), Te 7~k »
&bZ BRI (M6), ZDIFH, FEE O
PLEABRIR U 7ok THgDRAENRL — ), [AFF
BB 57— & ), TR Flkl R ) Th o7z (K
6).

FARBICE>THST
sHstTN AN
ZOSANS I, 3

ABSEHHRICBEMFTE
Zoft, 2
\ AL, 1

LR
EDBRMDTE, 9

TR(EHBN
MERINEALKREBR T, 37

M5 ZHERTEITIIHT AEH
ITZEH- =
HF(IEEEH

EIRDERE
BORE/NT—>
ABSBHICEI BT
BARRBHTR
ESLNOE T E

LS (AN

zoft

0% 20% 40% 60% 80% 100%
JBIRE
6 FEEOPTHRAREE o ERIETMN

ZERNCE o T e SR e, ZikkicE A
FEEI e TR EITONWT, BFEICEND-TZD
T 7~AxA7v—) L THEEANTITE] THY,
bbb EAAEICHEM L (X7 : p=0.0105,
p=0. 0390) ,



BB v ¥ — BTt 8% 2018

50
*
40 HLE l
*
30
g mESE
% 20 o
sl L
. 1 o
% S5 Bom P BB T
S % - oM I B LD
O O Z A B
s & 7 T 0
L 17
)

B7 EJVRIZLDANBFHARDFER
ZEATRDLLE  *p<0.05

4 EE

—fEHRICE 5> Tk 7~ ICBT 25 Mk o & &5
~O=—=RFEN" Y B, S EIOHEORGITES
ELTIFICAL OB Th o772, BEiCE
7~ OERRIZ BT 2 HEC AN F SR IOV T,
—TEDOHM#EBEE L TS Z ERNTFRIN, PHKS
~NO=—RFEL W ABEEZEE L Tz, Ll
T — NRAEORE, ¥BL L TLFICAD ATLD
IZBWTDH, B ~vOERBSCANG FHRIRICET 5%
B~ ==X FEmWZ ERA LN o7, &5
2%, B 7O HBRBRBEVWATH-TYH, TOK
PR FREE SOV EZR T TV, 2o b, B
I~ DEBMTERZITO 2 LI T HEBENRAR
LRA ML TWDHDTIERW N EEZ B, HER
BROFEICE D ST e V0 NS HHHE~D B -
Bikirm <, FEEES~O=—XNRRNZ L PRE X
niz,

EEOWEEZ G2 o ENELS, ARMICHE
WMES TRV ANTEEOEHTL (264, 47.2%)
W bEo=n, FOEIFTFEOMLENEZKETERY,
MBEPED NN S IEREZH TV RN E WD DT TIF
RWZ EDTRENT, FEOLBEHEEK L S>Ob EZ
D BIFRE S TR WEL IOV TR 2 5%
o T T OHERI DI & 7S, SRR EHHRN
ENRDIOINSIRNoT20, A4 H—F v FDOIEH
MNIELWNAE DI Loz E Vo HERH
LZO0H L, B 7=k ANFESIIAMICE
PHIEYD, HERFENMEETE DL, EICHETE
HZENEEELEZEZOND, (MBNFERTHERZE LN
TWRVD), EIVoFETHERESZ -V E
Wo 7o 2 LT A E IR IZ A % OFRE T H 5 73,
FORREBIERTH LT, b/ ~Icxt 5o

L R&E ez ER WIS N D,

SEOFEFEIZEL ST, 96.2%0 v F~DANFHE
B RIZOWTHIND mW A/ Oz EEZEL,
b 7= ICHT D ERRILT3. 6% TRY T 4 TR bR
Roni=Zenn, v 7~ AFFHR~DO )N
BESTZZIENRY T 4 T REFHOLNELT-HL
TOTIERVWnEEBE2LND, AR LR
7ot e LT, AT FHRAEOE ZOMH O BRI AR
A[R7e Te 7~ DERE) THEOBENAT—2 ] BE
SBRENT-Z DS, BV~ ICHET HHMBNEE
52 EOEEMENRE SN, EEIC, HEEHO
BARL LT [ ~DITEV Y — 2 ZHNT-DO TR
7o) TEREC ML, 7/~ Tt %D
ENWTITENTHZ EOREIN o7z TRERBH
NTHDLENTGhol] Lo ERNFELNT
BY, &7~ OEREOIMEN NG FHS R A~DMF -
BREIZORB->T-bDEEZL LN,

HHEHEOBMELE LT o LiE300 AT HEWT
FLWEESTZ) TRWI < - BT < DOESIEE -
EREIZGMoTHEDL I EIBEL TV LERD D
EREU T b EHR A ERICET O ER S %
o7, HREAERL, BONAREK LD,
ZOFEHIZHELTZV T H5AICAEENLEE L S
N2 Lk, KHBHENENZHEICE > THRER
HLOTHY, VERFERTH-T-Z ENHEE ST,
SFY, EREFHEZITH ETIE, B ESCEED
BHREARZDDTIXRL, 7 ~DITE) R Z — LRI
BT2NELED T, ROBRNEMTED L5 7%
HAETHZENEELS D, ZHERIZEAD L
B ANFHESEXRE LT, #HEshsikThs [7
v AT L—] & EERANTITET 5 BNAREICHEmL
722 &, SEOHBEICE > TZHEENIELL ANFHF
B ROBEREZRCETZ L EZRLTND,

KT r— MERIT, b7~k D AT FHBERIC
B3 234 KL R EFTAM L, ZONFERGTT H7-
DOFE R leoT=tEZBND, Al AR
WO(BARR R N B R) 7200 T, RS
W (e Vv DOAEBRANT FHEAE Y — T 5
Bl 2EENRICETZ L OBEEMINRE SN,
A%, KV KFER DR DT DI, Ax
DEFROBACRHMEDIRE D IZONT, J AT L—
DORG72 EOFEBEMAANTE T 0 7T A2, FHC
F I UK DRI EOMDFIE L AT H Z &
DRETHD, £, A2 OEBRCITHOLIT 5
B2 b DO TH- UL B2V DT, Ok
HEMMRE=21 Vb E ) THDHH, IHEFOH
BCARIOZ#FEENERRICE 7~ OEROHE X R
BT M A2 ER TE 2 E D T oW TULBWR
S A TR T X TV, BRI W TIZASH D
ETH 5, BRSNS IHESFREEEFD



G DIEM 2RI 272 8 LT, BHFfEZ SO &
EFENR DTS, BRI T 0 7T Mk LU K
BRDIRFI RO b D,

St

MRS F—a v o & FI20, EEOMESE2 W
L bin, Ty — MRk SHAn i E
FlLi, £, ZESNEHHSHOESFIZHLT
= ~DZH N EE LT, TR L TR
B L R ES,

5| FA AR
1) dbviEE  (2001) 8 - B Hiisk b 7~ (RS BRETE
21p.

2) dbyiEE (2014) Ab¥EE b 7~ LB BEEHIE.  40p.

3) dtiiE (2017) AvihiE b 7~ & EEEHE.  18p.

4) REp¥rth, HAMM—, ME 1 (2006) b 7<%
AP 217, dbiRE RIS, AL

5) R, /NEOETE, AR B, (R, %
PRIES, HTIHET, Th=7, ¥ (2015)
PR B D =KL  PDCAY A 7 LT HES < Bk &
AREDREER. MR LA} 755, 2, 265-282.

6) /NRIETE, ERERE, AR B, GUESR, %
FRESY, WHTFEET, R, ME 4 (2015)
E=H U 7T XD R o S ekl & 3 E
LR 255, 2, 241-263

) BEEAN, il fE (2003) B~ E2OHSLHERS
PRI E R OER & ATH). =W LR,
53, 65-76.

8) LB fa & BUR A WA (2017) AN& e
~ ORI T 5 EROEFHIZOWT, http://
www. pref. hokkaido. lg. jp/ss/tkk/0Olchosei/
ishiki/28kekka—higuma. Pdf (2018.9.257 7t &)

9) RAJEE (2015) 7 F 2 I ORENRE & Lt
DHBEEATICRIET TR FRERK AR
BE 32, 39-51.

0)H B, E@EmEYE, Yyar7ryr K A=W
> (2013) SmEEIRMEEHIRKIC T 5 7 < xPRAERS
BEODFRHE —FEHEEZ o0 T & LEEsmE
DERCATEI DA —. BAEAY 421, 1, 29-
37.

T v — MR X B e < NGRS I 723 BB R o Rl & FE

Evaluation of an educational
program for reducing bear-human
conflict using survey responses

Mami Kondo

Abstract

The government of Hokkaido advocates for public
education as one specific measure to reduce bear-human
conflicts, but its effectiveness has not been evaluated. I
examined the contents of the educational program and the
pressing issues to develop an effective means of commu-
nication based on questionnaire responses. The survey was
conducted after I gave a lecture on bear incident preven-
tion to employees of an environmental consulting firm.
The survey results suggested that there was a great need
for the opportunity to learn about bear biology and safety.
The “ecology of bears” was selected most frequently as the
most beneficial topic covered in the lecture. It is known
that the knowledge of bear behavior facilitates a better un-
derstanding of bear safety. The optimal contents and media
remain to be studied by comparing a number of educational
programs and performing follow-up surveys.
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F1 AERRIEOREHMRIZHSTHEERIITT S
BEEZERDISETEMERE LE-—RIEBRBETIL
(GLM) D#EER.
NSA—F—TFE EERE zE piE
Y T4 h
A (a=v kU 3.4376  1.0690 3.2160 0.001 =x*
a=—w kU2 -0.3916 1.1848 -0.3300 0.741
2=y kU3 -0.2705 1.2515 -0.2160 0.829
a=w kU4 18.8657 4420. 3 0.0040 0.997
TEEZE  0.0951 0.0830 1.1450 0.252
RE®EE: 11.9 BHAE: 18 AIC: 34.2
anEhhe
A (= kU 0.1352  0.6633 0.2040 0.839
2=y kU2 2 6401 1.1732  2.2500 0.024 =*
a=—w kU3 1.5138 0.7689 1.9690 0.049 =*
a=w kU4 0.6808 0.6715 1.0140 0.311
SAEE  1.0136  0.6317  1.6040 0.109
TEEZE  0.1799 0.1553  1.1580 0.247
REREIE: 44.8 BHHAE: 45 AIC: 67.1
FTHKR/DLEAD
YA (aa=v kU 0.3125  0.6562 0.4760 0.634
2=y kU2 0.4453 0.6309 0.7060 0.480
a=w kU3 0.2981 0.6252 0.4770 0.633
1=y kU4 -0.3850 0.5889 -0.6540 0.513
SAESE  -0.5234  0.4406 -1.1880 0.235
EEFE  0.3543 0.2005 1.7670 0.077
REREIE: 56.4 BHHBE: 46 AIC: 94.1
*: p<0. 05
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Sika deer browsing rates on
inflorescences of three primary
plants in Uryunuma Mire,
Hokkaido

Takashi Shimamura, Yoko Nishikawa,
Yoshihiro Inatomi, and Junichi Sasaki*

*: Friends of Uryunuma-shitsugen

Abstract

In 2017 and 2018, the browsing rates on inflorescences of
three primary flowering plants by sika deer were surveyed
in Uryunuma Mire, where sika deer had not been seen until
approximately 2014. The mean browsing rate among all the
quadrats on the inflorescences of Hemerocallis dumortieri
var. esculenta was 99% during their fruiting season.
Additionally, the mean browsing rates of Hosta sieboldii
and Sanguisorba tenuifolia var. tenuifolia ranged from 57%
to 91% and browsing was observed in all of the surveyed
areas in the mire. Such high browsing rates can lead to
changes in the vegetation. Prompt action should be taken to
conserve the important communities in the mire and these
primary flowering species.
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vy Effects of Sika Deer (Cervus nippon) and Dwarf
Bamboo (Sasa senanensis) on Trillium Populations in
Akan National Park, Eastern Hokkaido, Japan
%4 Yoshihiro Inatomi, Hiroyuki Uno, Hayato
Iijima

5L - Plant Species Biology 32, 423-431 (2017)

75 : The competition between Trillium spp. and other
species could modify the utility of Trillium spp. as
indicators of the impact of deer on forest vegetation.
To evaluate whether Trillium spp. (I. camschatcense and
T. tschonoskii) are appropriate indicators of the impact
of sika deer (Cervus nippon) in the presence of dwarf
bamboo (Sasa senanensis), which competes with Trillium
populations, we examined the size class of large - growth
- stage Trillium plants, the frequency of the presence of
deer pellets and the coverage of S. senanensis in deer -
excluded sites (where deer have been eliminated since
1995) and unfenced control sites in Akan National Park,
eastern Hokkaido, Japan. The result of a cumulative link
mixed model (CLMM) suggests that size class at deer -
excluded sites is influenced by competitive understory
species, even without deer grazing. The CLMM result for
unfenced control sites suggests that C. nippon negatively
influences the size class of Trillium populations;
however, the negative effect weakened with increasing
S. senanensis coverage. Thus, S. senanensis can function
as an unpalatable neighbor that makes it difficult for C.
nippon to detect Trillium plants. We conclude that the
size class structure of Trillium spp. can be a useful index
of C. nippon usage under sparse or medium S. senanensis
understories; however, it is difficult to use these indices
under dense S. senanensis understories because of the
weakened negative effect of C. nippon grazing.
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