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Effectiveness of the Enclosure Using the Cheesecloth for Protecting
the Young Trees from Browsing by Japanese Serow and Japanese Deer (II)
—— The effect of enclosures on the growth of young hinoki trees

and on the period when those become free from browsing ——
by

Toshiki Aor*, Mamoru TERAMOTO*, Hiroshi SuGlyaAMA*
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LT3, £FFEERICBY TLHERRBEAT, )b L HBREEHSBEEINT
LI, HEL - HCEBRAX, £/ X0FRGMBARICHT 2BAEIDIEOEIIch -1,
ZFhucHL, TSI I LBMIRALN TV 2525 BE, FESBRLIAIIC-RE
Wb DDLU DODERTH S, TDOHICH > T LI (1989) i3, sE XA F 2 FEL 2B
A, PHARLDAXDRAEH LSRRI D -2 EBEL T3, FNESEICL T, dbAHK
B TIZ 1990 £ L Vw2 VYR XK EREL AT 2 B8L 00 %
NERELZH CEBET-> T3, Bk (FHM, 1992) TREEHNERE 2 EBDOBRET, =
DDA XL, YARTELECY Yy FT7 L, BONOL / XOHEEEIOETE LW
ZEEHRELAL, SEIZELICENEOBCORM EMINHIBAOEEES DBV, AE
BBRHOTREME 2 R L 12, - RO —ZEKC b RABLZEC2BREL 20T, Rl
2B 5 1 FEOHRIOBERES L UHBEAIZ DWW TH b THRET 5,

II. BESS L UBESZE

AL OITITERICALE T MBS ENETIC S 2, Ll T TR
TR 5 AR 1 MREED B EAR S & O 16 MEEERBF 2 ¥ - &/ X FEEMMIC 31 72, 15 4
HLCRRE L 2 FZ ML, 1990 Fic ¥ - b/ XEMHEBIEL, 199143 BicHURY¥ &/
X% ha 49 4,400 AR L 2&EMMA (2.25ha) b B, ZOBEKMFEOL /X,
EIE 65~T5%NIEH (74 F27)—>) #EE 205 molAR (0.21 ha) 2 - TR
Boel, FFMEICHESNTH > 2RAKROHERF ZFAL T, B2 2mobz/ERL,
#2mE X THPITITHIAAT, D0 TEOEREHS & BB, 12 BOHE 2 RN TTE,
ENLNEHEFITZE > TEBWEEEL THV2E-72, FLRAICNT2ERNI2E(T2720
2, —FBEOMIC, §ERMICLI#HNXZ 2, BHOORH L AIDTHIENCE- 72, §
EBARBRLLIBATHIZT, THRLOBARBCEI T L, HEIL HEE THG
SIFEHLSMTH 2, ZNLDEERRER 141500 1992 48 3 AicT- 72, fE%H%, BHWoOW
firplE & EERSMIICIRE 72 > P 2REL (R-1), #hFho7 oy FRCHEZINTYS
bt/ X0mE, RTERE, 2 HFEOEHEE BHEic AT X, EAsmic Yaie L) of
EE, BEEDHEZIT-12. HEENHEIR, UTOREICL2r->THERBEEICLYBE
Lo, BHREDL CRHICHEESFRIELEHMIN-b0R 0, YEEADOHKENS
PEXLNTWE2L0% 1, F#d LRMKICEELAENRLNL LY 2, T, UK
HICHEZ L CRELZIT THE L bR T30 % 3 (WMEK) & L2, 2hs0RIEE
BB L UHEERED 1 MRENBERBHNO 70y MeBWTLRBETH B, LtBERBHNICHRE
LBVl (A, A) L5MI (B) OFRZE 7 v v F oFMIC OV CIZETE (b, Bil)
TRNZNDTHBEL, R-1BIENAZRT, ThsnFEY, HEKICHEVTIE 1990 4 1
H, 1991, 1992, 1993 F£N& 2 iz, HARBFHITIZ 1992, 19934E7m 3 AlcB = 7 - 72,



FHPic L WA TS, PAREBROBR (FH - 55 - I 33

Zcd, BB CIE 1992 £ 8 AicEVoRE, MU L TN 2 1EEBI -7,

®-1. FEMIEE

Table 1. General description of plots investigated
©ORRMRY 7ay b4 H4X PREAKR HME  SEHE HESERE
(m) (*) (%)
BUEH HvPEiAD 10x70 122 42 WWN 2.8
(A 5x68 79 37 SSW 3.5
B4 (B) 10x70 182 31 WWS 3.1
B R BV 4x42 130 33 w 100.0
iRV i 3.5x45 88 32 w 100.0

m. # -

1) MW

BERHAOBE VL, RERIFE4HALBLBREATREWICE > LTI T > 724
%, BENHRBMBELHHRL TVE, ZOZEFEROREIS 2 2HEEAZLDIC, &
7ay b OEARDOELBERE & FHORTTEERR B L CFABEEMEE R H-1, 2,
JiemY, T CHEmEE LI, X@Ame YESFmoMEnwme:R L 23D TH S, VA
WH7ay b A, A, BICEEETA, DBHRRPLE - Tnd t REDER (t=1.957, P>
0.05), AEERBHLNT, FLIRTERE, BHEERTLEEZEILL  (t=0.463, t=1.178,
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Fig.1. Average growth in tree height (in multi-storied forest).
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P>0.05), W72y b & bIEMCRERBIT Tvre, 28 27T b Ay OFHBETE, B
WEREE 3FEMIC 57.3cm R L, DWiz 100 cm 2RI ICE - 2, RiCHWONMINEE % &
TA5, BVWHES 1 EFHIIEEZRBRYC IRERCRELSIT Tw2sMI L, 248103
AT ABRICEL 2, FCIRTERTIE, 1992 FEATREIPAMEMICREELZIR
rolzht (t=1.234, P>0.05), <4 F+ABEEIHV 226D 3EBICIZBVORM &
L2 (R-2), @BEIcBYTh, oBAcBi~ 2 & EAREY L 0D LHn 1 F£-ICEY
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Fig.2. Average growth in basal diameter (in multi-storied forest).
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Fig.3. Average growth in crown (in multi-storied forest).
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10.4cm DFFRERL 2%, ENRBEESEHL, 3EMOAHTHTH 11.7Tcm DFEEL
raoiirofz (M-1). ZHEHIZ2EBIZBWTT TIRRENEBEEI AL LB
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Fig.4. Annual change in frequency by degree of animal damage on young
trees (inside of the enclosure in multi-storied forest).
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Fig.5. Annual change in frequency by degree of animal damage on young
trees (outside of the enclosure in multi-storied forest).
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B2 R - WA IEETOIRE) (K-4), HFITLCEBEL L LHMEI N, £
ML, ACOMITREZEE0NDLNIZ 1 EALE LY, BELW3B.1%NHEEL LEH TV
BEE1OLNIR2.7% L 18UTCBELZ, FLEEE2BLIU3NLNLHFL 248
LI3E <, &K 80.8% % hH T\ 7z, & 5iC 1992 R A Tid 8.2% TH - 72RFEARS?, 1993
1212 16.5%Ici5 L 72 (M-5), ZhbNZ e LbEVOMITIE, HRERRIFE2EL
LIV F ) BEL TV B Z b h o T2,

2) B

15 MREEEAR BRI B L 72 B\~ i2, 1992 600 9 Hic, AOOFAEASEND L < BREC
0, BEH, BETL LAMBEBREBICL > Twiz, 20O/, AL LRAESIOR
AVFEREI N, BBTE - e BELHE -2,

BWRELMCHIT L, AR EAMINL 2 XizHonTid, FHRTER, FHME,
FHBSEERO V- FHLOEBIC W T L EERRI U - 72 (t=1.851, t=1.504, t=1.910 P>
0.05) (M-6, 7, 8), LALHWERE1FE£ICEWTIE, HymEHIERICREZKRIT T
Tenicxt L, EWAMITRWINROIMLL REMSEXL THY), £hid e ) biTHERR L,
BEEHMRRICBWTEETH- 2, FHEE TR 1EMcHTL5.3cmoBELAALN
Llrolz, ZIUZERERHE S ) ERRICHENBESME( TRYWHEBHRRIC B 5, HY Mo
WA 1 EMOBERE 10.4cm DT ESTL 2T,

H-9, 10 ic#ERROELEZRT, HONH T, HEE0NLNH16.2%2 5 28.5%
AWML, MICHEEEINLDIE5.4%5 5 012 ), IERICHEHENEEL Tnl, HEE]
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Fig.6. Average growth in basal diameter (in clear cut area).
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Db NDIE54.6%5 5 68.5% WML 724, ZHIZBEE2, 3DL0HFEEL T THERE1
KI7Y 7T ns, AORBMIC B 2B AELZZT 2L 0b b 272k
FZbid, ROTHAMUINEERRTIE, BEEONLNDIZF > HES L - 12,
FRLBEELBLU2DL0DRIT 25—, ZOMICHEE 3 DBEKRD29.5%5 b 44.4%
NEEENPEE FTICHML 7z, R HICHIEAKDL T TIRRBHAL CETEY), HEORA
SRBWTHCAR L E b5 2BV 2 RETw 2,

cm

]
85 -
80 -

B 55

B %
45 A

“-ﬂ

35 : . ' £E

— AR —- Besim

E-7 BREGC BT 3 FgHERE

Fig.7. Average growth in tree height (in clear cut area).
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Fig.9. Annual change in frequency by degree of animal damage on young
trees (inside of the enclosure in clear cut area).
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Fig.10. Annual change in frequency by degree of animal damage on young
trees (outside of the enclosure in clear cut area).
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v, % =

AEARIAIEZ, B/ XOFMBLUCABRNOLUEENTELZBLICEAT S, FT#LE
RT3 EICE VBEREY, MRZ2BRT2Z iR VRHENREIVHER NS, FERC,
INHDOFUDRRAIC S > TRUEBEV BRI T 2 Z L HAHENICHEEZRECLHEL 5252
Eil% b, IRBFEMHITRINDIZILICL), FOOEFRHBERYB I, LEWICER
REL->TELIEELZOIDIBRIZL L > T3, WEKROEVOAMIZ BT 2 8AD
SHEMOPE NI —2 13, ) Vo RBANERERBL T3, ZORRIHEBTE L, &
BINSDERDERIZNILAEED LW EDHLDI L » 2, FICHERENTITHRIT
NEF/H/LTILE -2 6L, TRAROSENBHROWNTICKE LY BLE522LEI L0
%5, AEBHROBEN BWZ, R[ROIC ERLY A ZONLAOWHELZ THICE B2 Lk, b
9 —2i, REFMEBEOARDOBEIULICILT 2728, FHREELNENLZRZ22ZEIcH
% (%5, 1989). BT —RIVICHNBE RN 2O TENEEL DL, THY 2415,
FORREEL LT, RN TS 1989 FiICH TR 217> TR, TUNZ—ELiT-T
Wi, HEMREDT 3% HTE L ARRATEE V720, HRSANIMRERE D 3135 TH - 2y, K
BEICLIAMZAATI7 0 FhEaRELZL, BE 3 ERICIIBEEINTITI00%IZL
720 BVORITI, BEREIMEFTTH 57280, 1TLAEORBARIZL FEE2BL T 225,
OO TRBEIMME LW OREBICTVI P PR THREENB L) Ick-TE
72o EBR1993 FENFE TR, RAERE2L FOHL LI L HTDCFHR-> 2238 TH 5,
L7z TRIEENEBELFRRIZ L Fic L 2 EDIHEEZ LNE, ZHZ EH, SENHE
HRCBITIHEARADBBICRN TS, Thh b LIFRENLOBEOERIRE, V¥
KL PBENHBIIETZZ2—FHT, A7 vy FNTIR, $HEBFICHIEEBEROTAHHML T
WS EFHRENS,

ZhicHL, BeoRZERALZEERRE L KT TBY) (A) T3, FHRELH100cm %
B2 T3, IRLURIEIICBITELABIVAEIHICEILIRERET, 65FEENL XD
REHIZ 18-102cm TH - 7z (M 1987), F - FHIR THORE T, &0 (1989) 2> 4, #
EVADAXIINTHAEIISOM 2B T LRICHATEE LTS, FERICE (1989) X
FEHFICBIT2AELAICEEAXOAER, HE80cm 28T LHBERE~OHREBI L %
rEEL T3, B (1985) BARICEWT, A AXD 1 mUU LS 2ERT 52
LA LY [ERBFIRZE] BEBISE-40-100cm »720ich 2 L LTW3, T bnif
Ero¥z2 b, FEBROBEVCARIOL /X3, BAEBRAENRKCE-HESL2KITHL
2hBEEZLND, 7Ry b A, A BT 5, BEIFEMOL /) XOEHBERENISHD
B EET 5 L, 1993 FRICIIFHBE I TN EN 111cm, 120cm iSET B2 ik 5,
LizhisT, ZoEWIC L HHEVY, 1993 FOBAREMHEF BRI N2 Z &% KBRS
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RERTUL, 2L LLFHOBAEL LIISRIBTITLEARINLIZ LIS ), Thb
LHEBHRNICBWTid, TV 4 ERBIRR 2R TENT, LWOENIIBBTE
LB EEZLND,

¥&4n B ERED, BoOMIOKED, BBRRNOREOHWERIZ 722 21k, T
A DB EZ LMD, BBHRATIITAN 2—8T-> Thiwized, REKEENT TP 0
CHIEENTHPWCRRINT S WHANER TAL Nz, ZRISIL, BB T, R
BRICTFA 24795 226, TUY BIZHEBINEARPFEFICBLZLR2T (LD, HEZLRTW
Zricmz, FANICE > THioEmIMEE A LHEELTLE) 2 &icd Y, MEARicT 2
BAEY LV EOIRRICL - TR EEZ LN S, LIl (1990) X, P pick 2 AEBHIER
BO—RELT, AFEHRBICTAIREETAN)R28E L THEROEV2FAELL. T
MY 3 RBOERE LT, THY) RogEa 97.3%Ic 3t L, EFA Y KTl 55.3% Th - 72,
EBEL TV 54HIABREBFBICB W TRELT T 283 200, #EHk% LE 2 ~<—
A THEVRIMEL T EeFZ b5,

iz, EWwoRBOEARIZ, XEEGEFRWIZOHEEKRE RS _—20EEI A
Lz, BVWERER 1 ERNOFHHERE 27.9cm 25 % R T 24 61, BB 2EENK
I ESHE96.9cm L), FROBEFFEIIUTIERICL S, 4EOEEIZ, AOH
BRI B L 20 T2 RES N HOETH Y, BLICREFRNTWIEZNE LD
BESPRFTELEEZ LND, Lo T, BREICEIT 20V, HEKROESD
BAE 2 FMOMASEKE MR CEUTRVEE I NS, DDz e b, SERBET- 1
e EABELLZECE, FRLZERECD - AR AHICLDIAEIPLTEIEATIREDLDT
BRTHBZ b of, TLEELMICEREL S ITTL, BEHICHBRKE & USOEn
BERTSEHELBLIZELHELPR L2,

RIZINLECOBRBEICOWTRE L TAS, K- 210N TEMTITANTERB Y
LB EE, BRNRASL LS DERBICHEL 2EHwoEnFoha ) DBRERR
PRLI, Zhuc ke, BRRNOEABAHOE VY, FEHENTTRRLLMTH -
2o FNEBANT, WRBFHICERE L -HVviZ, EEABICL 2HVICOWTEE B - 72,

%-2. REOBRFTEIERO KBS (M/ha)

Table 2. Cost for protection of young trees from
animal blowsing by the methods (Yen/ha)

FFHA Y b OARBMR K)Ry R ASREES Y L ATSER SRR | BRSER
(BEH) (EriREFith)

394,400 512,160 519,200 579,120 597,080 1,325,500 1,420,320
642,400**

(FE:* #E 197750, Y Ry bSIIHRAKY, 4004 THH
* m N HREER], 060 Tlha B - 2B AOKR)
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i, EEHRHNOBEWYS 5 &1 ha il (W OBIER 400m) TH-72DIiziL,
SEEREL ZEVWY, TOMBOERES > LILWEEE—ETHY 2 TET, HIWEH
T3ARICAHT T 122D TH B, 2% Y, 3 +»FOBEOAFHTEK0.83ha icxtlL, b
DEVRRIER 685 m & %t 572726, ha 4 ) DBUEFBE K oebiF ThH B, £ TINE mY
DOBMCEE®RZ 5L, 1,606 M/mick b, ZOHEMT] hadBVW2{/ET 5 &, ERIT
642,400 d/ha L 7 V), SEHHR v F RAFSHEOME KERI L (L2, TNTLHEHKRNE
D& b0it, BHRIFHIIEAY Y HIEEICH-720D, OMBERT 3, 1XBENHIC
FoNXZ EMAEMICERIT 2, BERRKTEIMORRZT 2HETH> 2oz, FEIZLE
ERBEL2EBRICL:, ZXOBBNELEBLLZHDTHS, LrLERIZEY ) THIL, ZHha
LY HOBZEER 642,400 3 AL LAABRRTH D Z LICEWII LW, EZTZINERE2, B
WEREBEST, BEEOBOERALBHICL > TH-oBE L EBLTAaL, BAWRELE
#o, BANcBIT2HEE2BLU3NHK (86.4%) oL TIRICHIHE 2T & T3 L,
ha X4 ) DREFAS 4,400 2 86.4% T 3,024 K & % B, LAROBHEARRIZ 1AL ) 260 H (&
FFTTK I A HERRREREB R TH A0 T, FHERIT 3,024X260=786,240 H& %,
BWORBENHPELMTH L L5bhr b, EBICIE, REE2N0LNF TIXTHELZITDL
TWZLTH, ML 2B ARACBURERZ ST TRHZEI LT L L L WEBBLBETwa,
L7zd > CTHERICBVTL, ZOBEWICL BBRNFERIITIRENTH S LERITLN
%,

A B BB SRR L 2 SR ib i3, NI 65~T5% D b D Th - 1z, Tbdic & BH VI,
S E OBV L ) ICHENICEIMNBALBRT 2 LN TR 2V, I L -THY &
RRIARZ e, BREIHETELVEZIACRITELILEVE V) BWD.LCERZIGH
L2y ThbB, L2hi->T, BEREHFETFTLIEZ R R WizoH BBz Ro3
&3, LL, BICERERIE( LR EREBLICCCR), ELSTRI(L500
BEOTREEIELE, SEFEHRALLLDE, PEREDEXERLETILINTH 4%, Bish
RRIBAETHIREL TV, L LR RRZTRTC, HicBicds s nige,
FEOWADTREZND Z LWL b > 72, F22BIOB TSI E L THASRY 7285 b
HY, TORENEXRNEGHEFEHTILETL, BRIFMICRET 2HMICIIANHEEL
4B EHUETH D,
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LEECEHMORALZE CRIRD D 5 GHIC L 5HWIZ, T TOYERNICHWEE
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WELICIBHERR T Fk: TL D2, Y LHRAMEE L BFEBHWERND ) FOR T
b5, TOBRRTOWRIR, bHIETIKRE(ULENTWZ—F, FERHIC L 5 RKED
BEZFE2RIAEL T BT, BRALIHRNERILETH D,

Bikic, ARIOERICHRY, JERREEREIRAT LM BB/ ERREROHE
NEH/z, ZTIRELTRSCEILBEL LT3 RETH S,

& % X W
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Summary

The most damage to young trees just after planting, especially to those of hinoki
cypress(Chamaecyparis obtusa), is mainly caused by the browsing of Japanese serow(Capricornis
crispus) and Japanese deer(Cervus nippon). This problem is becoming more and more serious
every year in the artificial forests of the Kii peninsula, where the Wakayama Experimental Forest
of Hokkaido University is located.

In 1990, we set fences covered with cheesecloths in our hinoki stand and enclosed the young
trees damaged by those animals to observe their growth.

Since animals can not see the inside of fences, they never try to enter the enclosures. By the
fences, we succeeded in shutting out all animals from the damaged trees. They recovered their
growth and now they are growing vigorously. We are sure that they will be tall enough and free
from browsing in two to four years after setting enclosures. On the other hand, damaged trees
outside the enclosures have been browsed very seriously. Many of them have died:

The cheesecloth enclosures are very effective to protect young trees from animal browsing.
And they are easy to set at low costs. But strong winds break them down easily, so in those areas
more posts and stakes should be used to keep the enclosure efficient.



