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Labor-saving, Low-cost Reforestation after Clearcutting

—Cost Estimation by a Practical Survey in Shizuoka Prefecture—

Tetsuji Hakamata?, Kenji Hirayama?, Takahiro Ohba?, Shigehiro Yamamoto?),
Jun Watai?, AiIto?, Naoki Nozue? and Akira Kondo®

Abstract

To save on labor that is employed for reforestation after clear cutting, costs were analyzed based on practical surveys in
Shizuoka Prefecture. The costs of site preparations were lower for full-tree yarding than for tree-length log yarding. In forest
lands with a gentle slope, the cost of site preparation by a grapple loader was 25-42 % that of the standard manpower-
dependent cost. A slanting netting fence, used as a countermeasure for feeding damage by sika deer, was 37 % the cost of a wire
netting fence and 70 % that of vertical netting ones. The cost for carriage of seedlings by a speedy self-propelled hoist carriage
was 6% that of the standard carriage method involving manpower. The cost of planting 2000 trees/ha of containerized seedlings
using the dibble planting implement reduced the costs by 71 % compared to the costs for standard planting of bare-root
seedlings at 3000 trees/ha. The cost of weeding around trees in the planting site comprising 2000 trees/ha was 75 % that of
weeding entire planting sites containing 3000 trees/ha. Some seedlings that were the progenies of mating crosses with plus trees
attained a height of 3 m three years after planting. The trees that showed excellent initial growth were expected to reduce
weeding times, and therefore, costs were predicted to decrease by 50-60 % from those for standard weed management. In a
simulation of reforestation with the new methods based on this survey, the cost was predicted to be 61 % less than that of the
standard method in the case of ordinary wood production at sites with a gentle slope.
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YR 2 13 1989336 M/ha THh-7-.

ZhuTx L, BEMAEEYBEL L, AERtcs T
O TN LDHEZ DI TET, ATHIEZIC U< Tl
PRBROEATE 1840675 Mha &7eo7- GREfFI 1) . &
BMAEEZR BEEL L, BERMITY T v 7T L2 Hif
ZDNAJREZR H1F 1661026 M/ha &E Xz GRER] 2) .
—J7, WMAEED BAE CafERIOSEIE 1567581 M/ha

(REF 3) , WHAEFENFECRER O EIT
1387932 M/a LaE sz GRERI4) .

PEAERR AL 1\t LG, R CE R A e R HAE
T HEANE 80%, FEERHNCERMAREL BIE L 4 51
BlE 73%, BERMCIMAEE BIE & 35841 68%,
FRERH I A PE 2 BIZ L T 2581% 61%IC78o72.
T, EUERE 2 L OHERTIE, FhEN 93%, 83%,
79%, T0% Tdh-7-.

®1 2 TTHEEEEHORERH

FHET — 2 PR U FiHC e G
Oz 7 2000 Aha fitidk O 3000 Av/ha fifisk
TR TR
137000s (=38.06h) =68.55 2000 4vha 15 AT —3000 A/ha--200 4
6.34 \/ha =38.06-+-6h 301500 [/ha =15 AT.X20100 M
127434 M/ha =6.34 A/hax 20100 M A
HARR 360000 M/ha =120 /4 X 3000 4/ha
340000 [J/ha =170 FIARX2000 4ha A5 661500 [/ha
A5t 467434 M/ha
£8 TMYDREHH
T = D OEH U FiEC PN A
(02000 Aha B Y (O3000 A/ha 424111
118133 F/ha =157510 /hax 75% 2R
4700 =23500 [ X0.2 A
R
78440 [ =21200 3 X3.7 A
WEfEER
74370 [ =20100 [ X3.7 A
&7 157510 M/ha

RO PHRRICENSEDER TO TN Y BROERICK SEFEEH

HET—FroRHUEE R RUERE R R
O 3[al O 5~6 ]
472530 M/ha =157510 [Ihax 34 (3[a)) 787550 [/ha =157510 Fi/hax 5 [f]
945060 M/ha =157510 [I/ha X6 [F]
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B #hiFx
229%H
(100%) 19975
(100%)

8 ERE R R O i B TFHY

250

18415 M
(80%, 93%)* 16675
(73%, 830%)% _ 1975F
(68%, 79%)* 13955

(61%, 70%)*

200 1

150 [

100

&% (FMA/ha)

50

EERE ZERE2  HEG  HREHG2  REHR REHH4

X1 BEEHRORERELER
RPN TSRS 1 &l LA 0B1E, 5l
AR 2 & R U8 0FE & LTERRL
7o, REICH ARSI A5 A TR,

v & =®

Fo - LRI ONEKRT D5E, BEARORHESAT %
RS A72018, BEL LI GR AT A NENH 5.
eI, SIRDIRBEIRICZEDBFTCF = — 2V —5IZ X
DEFNNEATV, REEM (BOL0OHEM) LTzl
B, KREOGIED EMA A I #iffix LT
W TREEAEN (MEROBSEZHRIR LI EE
) L, fERCHREE RN CORFANE N—_A X2
Tty EH o TG TT O FRUCEIVEZH 2 LT,
MPNCIE DR AR DT 2 LA ATREE 70 %, AWFZETIE,
MBI CIA U 72 A 1 oD N HIHE 2 % 2 | A
A EES WD, ZAIMERINEATH T2 L
AN T0 FAETREL, PhoTciKREIZH -T2 &
TRENEEL TN RIS A, DU L, BT
DHEAREMXTOANSHHEZ T 2041 AN T/ha CTLEpEH
[X 27.70 A T/ha @D 74% D N T THEENTX HFERIZ /-
TRBY D, ZOREL TR TNA I END, EAREN
VEARPICEIGEL 3 DRy 20 T2 DI 2 O =t & b
{BIZD72 3D Z EAREN TS, —F, FEERIHCE
HAEN (BN CTOREA, EUID RICHROLEM) Lz
BICT T FIVTHIMEZ LTZAE, AT X B 1ekkt
LD HRIBICHINTE 5 2 ENFEIES N2, NI
HWNBOREDE- T L0k, SISO
o TR A ERM TR T2 L ¢, Hifffx0d
THEPH BN EEZ BND. EEERORERHCOM
ETIE, AJiEZ D 395 Hlha lZxtL, 777
HiffEZ A% 100 HHMha L72->TW\5 B, RIFEOREE
AWFFETIE, (%R LTSI, 77 » 7 otEgE,
iRl & S ESERSEUENRRR DN, BTz TRIE

ISR EEIRTE 5 2 13— L ThY, iz Tokk
WOBNEAV RSN EE X DILD.

BRI RO N AR S 2 <, T TORFT O
MNEANTE D LRS00, J{ATNZ L > TS, Mk s
NTDOBEH, £ AN OHRTHEZ B X5 2157200
Fibdd. INETORETIE, BAREMIFEX LGS
LB AREE I U MifE 2 T, R ICR & 203E 3
o B, M AR T IULEOREII DT < TH
Te7s, BRI & 72 o THEFSC T A OZhsRANEL 72
D, FERO h—2URENEL R DAL D, %
DIz, HilfF 2 OFRE &S T OOV T
Bt 5 2 L NS HOTEETH S,

=R UAFEOREITR LT, AR TR ERME
A MeaEdko BRI CRI%E L7=Hi ORI OIE Y + 1B
Ry b ITOXREHZRGE LT-03, HEROMERE L v
b TH -7 BERTARL TV D ks s
HoETH, BMEEY Ry b GHEED R > M) @
EEB AT 435 A/100m T DA%, ZIUst LEhDIE
D Fy MHE 146 A/100m &72->THY, BHENEST
HDHIEIREINTND 2. F£7=, FDIED v M
—H7e Ry Mt L D BEMERLNZ &, REO N
BMENT L BRESN TS 8D, ABEOREL Zh
DEXFFTHLOTH-T

LoaL, BREXRE U Ot 2RRE L2885 T, Al
R Ry Ml T2<, #MEEY v MHIBW T,
BEBRICERSL=R D HENEE L L2k, M
TR LTSGR ST\ A, £72, Xy FOBEAW
2356 10em T, / UVFRRATLIOEGHD. ZNb
ORRTRDOIRY 2w MHZIR 722 & Tid7e<, HER
D%y MiFCEEMCLbEZ S Z e THD Y. Lo T
MEXE S Tl TIEe<, RED SORIENLER
L, SRV UIEPMNICEA LTZSEAITIE, BEARE
R0, BEHEINDLERH Y, FHiET 5 AhE
MELH TS D Z EAFRL T MNERH L. BURTIX
BIARCH ORI DWW I REN 2T —2 DL L
MR, ENHIZOWTHHFIZER L, MaxEk
O EFEREZTRL N ZEHMEETHD.

WAREFEARIG AT~ NEE T 256, RIS TEA
Frp Erflio THE LIF T e, FER CUEi SR
FTE AT B 2T AEEATIUL, (X
PRI E N CHEARZR T 2 2 LTy, FRE
FHCIXE R (74U —&%5) B, SfEFHCIX
AT 2RR . (Rl A EeR, 217y
— L) Ao THAREERIIGES Z EOSFREE 705 O,
BN CIIARRFZE & FERICASR T 2 v 7 J s A 52
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HELTVAD, AHD 14~2%D AT & 72 >T% D,
ARFZEC b s B AR RS TOEMRE XA TOEM
BEETE->TEY, B TOBMIEINREN TN,

A Bl OFRA LT O/ NEPRRFEIS 60 43 LN O
MCHoTlzh, AT X DT 50250 F/ha &K
EREFCI BT, LnL, BN EL 25
&1 FIZIEARD EAARED I L] LT~ 2 72 il
BEX LF3 5. SRR ARG A I ORI R
BEL 25 B2 BN, EHINRLS bEE7+ 7 —4

(X DT ONRIRIE S D Z L bIFRESN TS B |

Fro, WEEERGAMETIE, AR 1THHE T 30kg & 72
S>TWDH, ZOHEBEZEA-> THERMZBET5 A
ERIIAL 2R ES B TH Y, AR CERR AU D3R

L1203 Thel, AME~OBEEEDRRDLEZLND.

—J7, MR EE CIIZARORECH R O A N
WL < 72272, SERNTHE - 7RI L D MR 05 EAT
BERIOMANEE SRS, BhftEna 778 ThH
I, HOREORIRICINZ D Z LN TEH0T, THEhk
LI E L TRy MRS THE Z Lk, =
RV HEOREEHNCTRET S Z L RAMREE 225 1.
AFROFRERSECTH, FHRHMEES =7 I 2K
4 CHE-C 15 AR LI L C b E iR <
TG U720, Hh Gl L ORISR SIS BhREM 2
HETHIEBARETHDH EEZ BN,

ANTTERIZY, AR 2 il B 2 2
AT X —F T, —EICREOWZESZ ENAHRET
BDH. HREANDHVIEOHN THEEZTIRTHZ LT
LV ZL O —ETEMT 5 LN TE, B E L
BT &Iz omMb EEZBND.

2T AR RTRE A IR S R TEER RN &3
KERFHETHD P, ZIUTINA T, REEOERIZLY
R X7 N2 0, DRI EO &V D FLEA
BH5 W, FO—HT, BT FEOMRE S X
D HEZED, ARFFED X H1C 2000 Avha (UL, fiE
o> 3000 Avha fERLE Y bZRVRE LS. Lo, X
DB A MNEZE X D 7280, AEEREOIAS 2,
BB 2T 5% 0 o T Offits & T 5 Bl
BAR BRVEETHA ).

R A FOK) 4 o b D ERE ST D 2R
D OREHIFICE, T OFEEUETLZEHEX
LD, EAREEH O A A X D 2R ) BR—A Tl H
L0, ARFGEORE IR L4 2000 4vha FREEZHD
X TCHEARDELOHZZNBERANY 21T 21%, T &
ZHITE 5 2 EAVRENTZ. FERARORIAEL O
MEEARICEDN QORI IUSBRREOF B SN e

ZTND 2 X0 2k L CERX Y Tl OfE R E:
TN D OO, BIERRAZIEZEDTRD BN 7.,
L72lR->C, EAN 3m 2825 FE TCOHMIL, 240
LERAID LTI LW EE X B, PR TR
TRB 2 DT T DITT e FED—DThHhDHEEZD
ha.

TR OREFHRRICIE, FIEOW RN T
L& BRI PIHIRRICEN D H A X D52 8T, TV
DEBEZR LT HERD S 39, ABIZET, BRI
(BN T AR 2 T /IAR) 28l L7 AShO
iR L2 & 25, SHRRFECRIIA LD b HiRRIC
BEND HOPESI, S OFAREIER D 3 4F
BIZIZTMETOERZ E SND 3mt RAB 2 TV .
FBLUARICE DHEETIZDH D0, BNRENIEFETE S
TY— hY Y —ARTIHN 5 47T 3m 2B 5L SN T
BO 39, KR CTOYHIREIENZEITEN LD bR
< 8m IZELTCWE. RICZO X ) Riafgcad
TAY % SFERUTAIERWZ L1270, ZivE ChEsi% 5
~6 FRHT - TETZFA Y IR 2285HET 2 2 L 03 vlEE
L.

F7o, BEREES 65 LLEORSEADOHIZIE, AinkE
Tld 2 DM OIRED TR L0 b, HEEEAEREDN
DIVMERICH D b OB EFIL (R¥EFK) , 10 F4LE
DAL 72 HEENCIE, =) — b ) —oHpE Rk o B
WA= 2 E b HIFF SN DT80, RIS O AfA Ak
eI DR HD.

FREOFEROE 2 A MEAEK D720, AHFFE
THEIELIEFELZEAL T ZENDRATHD L&
2 HNDD, FRITETE D ORE B O MR 2
COERICLVREIIEDD. 20z, BELERO
B OHENREZRE L., EREMAEL AT
Bl EEEECHER LB IR A I R, It
TERAZET LWV MEEFIEIR D720, EAREES
TR RENEL 22D, SERHUZ A AUZ AT 212
W XDE/HGRND, FOREN EFTWHIT/RD. ZHUC
RUT, WHAREZ BIRTIEHAROMRASN D72 < 72
D, FRAIY OEACTTXNY OB THEER L Z LN TED
720, FEMIRE O CHEIE DB RE VS A O
BEIZONWTER A MEBRRBND. S BICHEERHT
BIVUTHIE 2 OB TRA DA TE D, 2D X9
REMEChIUL, HiffFx, R, ERERR, T 0 ofE
BB SR CEEMAEE BIE L 3D 0EREED
FEWERE D 61% &7 D7, KRiFRKa 2 MusEiEFET
XL BN
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R T AEREAR IR L LTl & DT, A
FERITIRT A P ERVBENTRD Z L0 EIRSHh, =
YT O, PHIRKEICEN DB TO T B
K7 & OB FIEE, FHERORRERIBIC 326207
FEThHLEBZ BN, Fiz, BREXR S G
DR TREREFIG LR>TNDN, FOED Ry MO
EATYYOREHIAFIREC /2 5 L bz, v 3=

L— g T L DEERERR Y 1 SOIEERE 2 05 AT,

I AEWAT R X 3% LU R C, Mk E AR ER A o7
BEFESOIENWEIE L7250, 73U —RICLHHEAR
WHHORE L ED TL Y Efle s 2R+ 52
ENEHDOIETH .

PLEDE ST, FEROSFIEREIC T 258 OHIR
FEER U, I BIIFERORE 2R I 5 Rk
ToHH0, NLHOSHIGFCEERIISEIETH
D, TRCEBE—RRRMZESECTHLTE S LIRS/
VN ERIZNEED S 200m AN DEFT & I TS
L4 H0l, Fhey—=271 2, TR AT
WaERRE LRI A MEoHdfiZEA L, FEfk - ik
MEHED TN Z ENEETHS.

FEARORABAIHIRIC L > TESKAER ERDH Y,
2E-FECTHATERWEA BB LN, LiL,
ORBUIFH IR CHELED DR S E L 72D,
FEROTEE UCEL - FERa gD g ¢ H 1%
HAEhdZ EpdiFsng.

V B

FREICBIT D EEROER T 2 MEuEX B 720, §iH
R COFEIEHELIT, FOREERE LT~ SAREH
HU S TR HIC e~ THE B AME L, FEERH T
7T T NEER LISEE, AN DEERED 25
~42% Th o7z, BREXROVEIRE & L CORDIED
o ML, &M 37%, iR &> Ml 70%08%
EChholz. ml B AR COWMADTERRE L, A
THEI L OB D 6% CThoTe. av T WiET «
T EAF ST 2000 Aha OFBETHRT 5 &, BE%
3000 A/ha CHERS DARVERR D T1%0RE Th -7z,
W EE 2000 Avha CTOREATY 13, 83000 Av/ha TEAD
T5%A L0 LIEERMNELS, % OfkE LREIN
7o RESAASELE O T 3 ERIA IR 3m DL
LR rbonBELN, Z0X ) RUHIREICEN S
ORERAT &> T [EER OB TE, REIE
HED 50~60%\272 % LBz bz, FEROK= 2 Me

[ZOWT, FRERM T AL B L 570 561F, K
MO EERBROFIELEANT D 2 & T, FHEREO
61%% THICTE 5 LR s

AIFFEEATOIY T2, BRGRIHERR, KEHHE
B, BLTAREGE, BETTRARRMEE, JIRANTE
AR, T HEAAA, KERFRMES, RS, K
ERMME, BLHAMEES, a0V b
B WLV, () REWRE,  (F) a8,
LAARM, FEREAFEENTMNE, S RO BARES
FTOEHRRIZIE, 2R D W15 T2V oo T, L
HLET5.
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