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Labor-saving, Low-cost Reforestation after Clearcutting

—Cost Estimation by a Practical Survey in Shizuoka Prefecture—
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Jun Watai?, Ai Itod, 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 treesha was 75 % that of
weeding entire planting sites containing 3000 treesha. 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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72 B 7REAE 1840675 Miha & 7eo7- GREHI 1) .
BMAEREZ BEE U, SEHEAMT ST » 7 M L 2 Hilfy
ZNahEZR H1E 1661026 Mha LA Sz GREW] 2) .
—75, WAAREN B CRfERMOS A1 1567581 [Hha

GREG 3) , WA AREN B IR CRMER O35 AT
1387932 fha LalE &7z GRHERI4) .

IR 1 12xh LG, AERH CE R M A REAR HiE L
THBEIT 80%, WHERHNCERMAES B L T 55
B 73%, SMERMICIAAERE R BFE L 3284513 68%,
FHERH T A PEZE BRE L T D5A1E 61%I278 072,
7o, EUERE 2 LO>ETIE, TR 93%, 83%,
79%, 70% CoH -7z

R A TTHEFEERORETH

WET—#0bEH LR JH PR A A
O =7 F 2000 Aha ik O#47 3000 Aha it
137000s (=38.06h) =68.55X 2000 A/ha 15 AT =3000 Aha—~200 4
6.34 Mha =38.06+6h 301500 M/ha =15 AT.X20100 [
127434 [H/ha =6.34 A/hax20100 ] ALY
B 360000 [/ha. =120 F/7< X 3000 Aha
340000 [/ha =170 F/AX2000 408 £} 661500 Fiha
A3t 467434 Miha
£8 TMLYDREREH
T — 2 DEE LR FHIE FEER Ay B
(02000 Aha BEA Y (03000 A/ha 42411
118133 [/ha =157510 [/hax 75% fikager
4700 M =23500 Fx02 A
YRR
78440 14 =21200 [ X3.7 A
WEEER
A7 157510 Fha

x9 PHIERICENSEDERK TO TN Y BHOERI< X SEEFH

TET =2 DDHEH LIRS R PR FH
O XY 31A OTFAY 5~6[H]
472530 P/ha =157510 [/hax 34 (3[a]) 787550 [/ha =157510 [M/hax5[a]
945060 H/ha =157510 M/hax6 [F]
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B8 HhifEx B BEXE B B 8Ty
2297H
(100%) 1995 1
(100%)

250

18451
(80%, 93%)*  16675F
(73%, 83%)*  1575F
(68%, 79%)* 13975

(619, 70%) *

#Z% (BFM/ha)

BERE,  HEA HEG2 HEGI HEH4

RERT

X1 EEHOREHERR
RN SR 1 & il L2501, 75
PAITHEYERE 2 & il L7235 A 0BG L LTFRL
7o, REICHAER 25 A TR0,

v % =®

A - PR ICHONENRT 256, MRS &
PR D721, L L7eBR 2 T 2 M) D 5.
MR, SIARDKEIRIZZ DB TF = —2 Y =52 X
DEFANEATY, Rty BOZOHEM) LT
0, REOEGNFE D B2 Az L il 2 LT
W TEEAREN (REIROBZEZTRITIR LIZE F
6 L, faBRCIHREEZRARAN TOBFANZN—_ R X R0

Taty Y Eflio THETIT O ATV EA D Z LT,
HRNIZFE DRSO T2 AR 70D, AWFFETIE,

MBI CHAA U 72 b 1 0D N\ HIHE 2 0 2 | A
% Elal> T ady, ZHUTERIDE TH-T-Z &%
RERARD 70 FFATREL, oS KEIZH o722 &
TREBEELTWD LRSS, ZHUSKIL, BERET
D EREM X CONTTHIHEZ 1T 2041 N T/ha CEitEH
X 27.70 A T/ha D 74%D N T THEENTX HiEFIT/r >
TEY D, ZOREL TR TWDZ &b, &REN
VIARICHIGEL T D B GV 7 T2 DI il 2 DI =t A |
{BIZD72 D Z E ARSI TS, —F, R
BER (BRI TORL, EWD %o EN) L
HBIZT T v T)VTHIHEZ LT2GATE, AN XA 10Ek%
LD HKIBICHIRCTE 2 2 ENFERES L. MR
N OREZD - Tz iV 2, BT Tk
EE - TR AN TR TE 2 LT, #iffz0d
THERH BN EEZ BND. EEIRORERHTOH
HTiE, ASHEEZ O 395 Hlha oL, 7T o7
HiHEZ 728 100 HHha L7p->TnD B, EEHROFER L
ARFFE I, (5 LIITESORI, 7T » 7L OMERE,
iRl & S E SERFMNEIL B0, HHiE 2 CRIE

IR ZHIRTE D Z Li3—8 L TRy, Hilffx Tok
WMOBAMEDRESNTZEFZ 2 BD.

Fli oo N TAR TSR S £ <, T _COGFT o
WONEATE D IR D20, BT L > T, s
ANDOOHH, EIRIFATIOARTHIHEZ & XD 2457005
Frbdn. ZE TORETIE, BREHEZ LEEE
LB BRREL I Uzl 2 TlE, BEICRE E R
s B, il 2 2 FE L TIUE T ORENID 72 TH
TelS, BEARMSRE L 7o THEFSC P OZhRAEEL 72
D, FIERO F—Z URENEL DR L H D, F
DI, M 2 OFREE L AR TR D OFHEMEZ SN T
a2 2 LA HROFETH 5.

=R UHEOREICH LT, AR T EIRME
a2 MEsEbko B TRI%E L7 ioslbIED h Bk
FEX N ITORIREHAMRE L7273, HEROMRE: L 0
LU TH T2 BRERTAR LTV DRI s
BoERTH, EBEEY Ry b #HEEY Xy M) oEFiE
VEEB ATIE 435 N100M TH DA, ZAUTK LERDIE
D% ML 146 A100mM L72->TEY, HENES T
HDHENRINTWA B, Fi, RHOIED x v Ml
—REe Ry ML bEMENRLNZ L, REO AN
MR EBHE ST D 8D, AWFIEDORER S Zi
LEXFTAHLOTHH-T.

UL, BRERRE UG sRE LB ClE, 2/l
RO Ry M T2, HEEY Ry MHZHBWTH,
RERIERSC=AR L UHERKEEDL 2 EICLD, M
R L= F NGRS N TV D, £, Ry FOHAW
235K 10em T, J UYFMRAT LB HDH. b
OIFEIIRDIEY 3 v MINZIRE- 722 & Tide<, itk
D2y MBI ChLEZ 52 & THDH . LeR->T
MERE 72 TIET R TIE R <, B OfiiERs 7 =
L, SRV UBESMNICIRA LB AT, BANE
RENTE0, BEHEINDLERH Y, HiEd 5 Albe
PEHIITL B2 L8 L TR LENDS. BURTIX
BIACH ORI DD TIEERN 2T —F DL D E &
MR, FRHIZONWTHEMIAER L, WaRE%
D FFEREZRL TN ZEHMETHD.

BRI~ NEET D56, (ERIIAITEA
T Lo THE FIFCuVE. BEREM TR DR
FTHEREINAT O —BIEE Y AT A8 AL, K
PREMIT B &N THARZNART D Z L1720, FRH
R TIT MR (74 U —4%) B, AEAHTIE
MW 2R (R A Ees, A A v 7Y
— ) o THARZZIRINESZ L3 nRE L 702 D,
R CIAHIFTE & [FIRRIZ2RM T oo =2 v 7 i i A R
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FELTWAR, ASID 14~22% D NT.E72->T5 D,
ARIFZEC b ek A 2 as T OB R A T OTE
BEE TRH>TRY, R TOBEMMENRINTND.

A (A OGRS LU T O/ NERRRERS 60 Sy AN ORI
M Cho7o72, AN X BT 50250 M/ha &K
ERBHTI BT L, TERIFREINEL 7225
&1 BITIEARD AR ] LT3 25 72 018
BT LFT 5. SRS RO IR O 2h S
BEL 2D EEBEZ BN, FHNELS 0 EE7+ V7 —4

IR DEROZRPIHRSND Z LB FRESNL TN D B .

Fro, WWENEIEGRGAETIE, WK LARE T 30kg &7
STN2R, TOEREZEH> THRMEBET 5 A
R 22 TEIBTH Y, B CEMR AU D3R

L1203 TheL, NME~OAHE DR D EEZHND.

—J7, MIERES Tl OO0 B ARk DT A3
WL A D72, MR o 7oAk L 2 R BA
EATOWMANRE S NS, FBiffEoa 7T HTh
U, HOREOVRICIHZ D Z ENTEHOT, Hifl
LGN E DTy MOGTEI Z &Ik, =
R HEORFELHNTIRET L ERNHREL 725 D,
AWROREHSCTH, FHRHBWHAS 27 ot
4 CHEo T 15 HFIE LI L C b # iR <
TG UT=7=0, kit L ORISR I BhRETE &
HIETHIELRETHD EEZHND.

AL R0, AT 2 i B A A
AT =T, —EICRKEOHZIEST ENAMFET
HD. MARZANDMHVELN TAHFELTLRTHI LT
FVZL O —ETERT 52 LN TE, ERE A
EBICFITFDZ LI oRNb EEZHND.

2 T IR TR I R IRBE R RN &R
KERFHETHD D, ZIUTINA T, REEOERRIZ LY
R X7 MY, FERGDERED @ & D FILEA
HH W, ZO—J5C, BURO a7 I OMEE I L
D HEWTZD, ARED K 912 2000 Avha 1IZdHUE, TE
ko> 3000 Aha ffifkk bR LD, L, &
DDA MIBE K D728, EERBOPIRSS 2,
B Z T %0 2 T Ok & T 5 Hdk
Bi%E BB TH S D .

R A RNOK) 4 FlE DD EEE ST D B FA
O OREHIICI, T OFEEZERETHZEHER
HIVD. WAREHO 2 2 A 52X 0 B—CTldd
2703, AFEORGCIIHRELZ 2000 Avha FREELSHD
ZCHARDDOIHZE MDD 21T 20, TAI0 et
ZHIBCE 5 2 LAVRESNTZ. MERARORSSAED D
HEE R DN TR TSR E OB Sk

ENTWD 2D, 22X (2t U TERA ) Tl OfE KRR E:
TR D B DD, BIEERIZITZEDNTRD BN,
L7727, WA 3m 2z 5 £ TOHMIL, X0
PN ETIIEDLRNEEZZ B, FEXID XTI
B AP S T T DIITAN R FED—DOTH DL LEZ D
no.

TR ORREERBIC L, RO RSN IR CE
LA FRIDHRRIEN D M A2 5 Z LT, TAY
DEEEE ST LN DD 39, AWFFET, MG
(N R CMEE A R THIAR) 28lE LIz sRhls
AR LTo & 25, XIMRFPILAR L v b UIHIREIC
ENDHOBELN, SO FHIREIEE S 3
BIZIXTTXD T OEZE SD 3mh 2% /2 Tz,
FLUARICLDHEETIEDH D0, ENZRENRTE D
TY— Y U—EARTII 5T 3m 225 L ST
BY 39, AW COYMIREIBENAEITEN LY HF
< BmIZELTWE. RICZO X 5 Rl Atk c& g,
TAID % 3MEPTZAIZENZ L2720, Tk Chaski% s
~6 FHITTo TE 72 TAIY IR 2250032 2 & 257T6E
L.

F7-, BERZE 65 UL EORESEARDO T, i
TlXd 2 DM OBREDRIRAR LY bR, HEEEED
DIRVEAICH DO b EEN GRRR) , 10 4EL L
DA 72 DREIZIE, = — b U —REE R O JE
a3 2 & IS D720, TR bid 2k
BT DWEDN DD,

T OFHEROR 2 X MEA XD T2DIZIE, AF5E
THEAE L FEZEAL T ZERRMTH S L&
ZHND, AR D ORE BRSO i SE O E R 722
EOERICL WREIIEDD. T07=8, BELERO
BLEO O HEMRE 2R L, BEMAEL BT
5L, EEEECHER LT B MR A iR bR, Ik
TEEAZET &V MEEFIEIR D720, BAMERS
TR RRERE L 2D, SMERHIIC ZRAUE AT R 2 12
WD 5B, TOREN LRI D. ZHUC
RUTC, WHAFEER RIS AROREAL D72 < e
D, BRI OBAT MY OEIEERDZ ENTED
728, FREMIRE OHCHEIE DR E VR P o
RENZDOW TR A MERRIDILD. S BICKEERHT
BHAVUTHIHE 2 OB L TREOHIN TE S, 2D k)
TegchiuY, HifEx, Rk, BREXR, T OfF
B DR O B A 2 BAR & 9 21k
FEUERRER D 61% & 7257280, KIERME= 2 MEAHHEFT
XHLBEZ BN
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PRE T AEPERZ BEE L LIz L ol T, KA
FERIE o A N ERDBRENTRD Z 0 Sh, 2
T T H O, FIHIRRICEN D TO TN [FE O
EGRZR & OB TEE, FREROREHIBIC T 2 /%078
TEThDL BN, £z, BREXR G HSmRL
DI TREREE L 725> TWAHR, FHOIED Ry Mt
A CYYIOREHRS fREIC 725 L Bbhy-. v 2=
L—3 2 A K DEnER A 1 OfENERE 2 D RS
EATEITERR S 1 3% LA T C, AR A o 72
BRI EBIENWEIS L7250, 74U —FICX DA
OB 5D T LD EfR g 2 H 252
EDNEBOBETH 2.

PLED XS, FEMROARIEEII T 8L OHI
FEAER LT, ZRUDITIHERORE IR R 5 Fik
THDHN, NTHROSTHEAFCAEMIIISESETH
0, TRTEE 7 HEE L TR TE 5 L3RG 7
V. ERIER < EN D 200m LA O A RIS S
e ol FHhEy—=071 D, FHTAMERANT
HEGE LTR = 2 MEOEFZEA L, Tk - i
MEHED TN ZENEETHS.

FREMOR BT HIRIC L > TEEKER ENDH Y,
2EETHEATERWEABERZBND, LrL, Z
ORBUTFA IR BN THEZED DBRCSE L 72D,
PO L L L THK - FEph a2 e 2 filtlsk < H 5
AEns Z LR s A,

V B

ERZIZBT D HEROK 2 A MEEK D720, i
B COENEZIT, TOREZRAE L. SRES
M X AR I LTI 2 IR MK <, FRERN T
7T o INEHER UEAIE, A X AEERE o 25
~42% T o7z, BREROYMIRE & L TORDIED
2o M, @ 37%, #iRY &> Mk 70%0#%
o Chholo. ml B ARG COMARDEMREL, A
JTEIC L DEHERE D 6% Ch o7z, 2T ifiET 4
TV A ST 2000 Aha OBETHEGT S &, HE
3000 Avha THER S DARHERERD 71%Di%E Th -7z,
FEARFEE 2000 Avha TORRAIY 13, 3000 Avha TEXIY
THEAE L0 BIEERHNEL, 5% 0RE ERE s
7o, AERERSTASHLE OMRHIAER C 3 RIS 3m L
LB bonELN, T XD BRUHIEEICEND
DR L > T D [EE OB BT &, B
HED 50~60%\27e D LBz Bz, HEHOK= 2 Me

\ZOWT, FEERM O A pEE HEE L 9572 51E, A
WFGEDFLRERBR D FIE BT 5 Z & T, FEERE D
61%F CHRR CTE 5 LB SN 7=

AIFFEAEAT HIMT2 0, BFGRWE LR, KEmmeE

PE, B LTTAREGE, WA EHEE, I AR e
iR, FHAMEE, KERRMEE, FEERHEE, K
EAMME, & EHHAREES, SNHA BRI,
R WLWBREE,  (B) KEME, () &R,
LA A, F RS AR, B IR O AR S
FTOEERIZIE, 2K DWHI1% W72 =0T, L%
ML ET5.
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