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—8i%, YHHDOETL » {REZDHBE L ZOEEELIIDTH S, 2hick b &, Bl
FRBEFER RSN THLINER I AL, B U4EHEHL XML RL T

®—6 B 1ERHE (025 KT HRRFIKBITERER L ha 24 b ORHRER

vV G B IGR TR & MmMER ® VAR ®

& " (ha 550 587 2,447 2,145 660
% B 140,250 64,192 252,716 246,629 73,076
7 (m*/ha) 255 109 103 115 111

ha % v % K K 90% 39% 37% 41% 39%

B) H1RKITRE W ER. ha 4 ) EXZ, FBEEMOTHER282m® &5

®—T FAEROTERE Q3050 OFHE (BAL : m?)
3+~ 7+ 7T+~1R2+ 1R2 L & &t
A 15 59 174 248
i 4 16 70 90
it 19 (6%) 5 (22%) 244 (65%) 337 (100%)

B BLRRETRL D IER
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5, ZhitE 12 F0 HEEEOHH
X o THBSREFEASICA Y, EFHHt
BOLDBEEIELLIHBR LA L
X5,

F 18 2 RRFTERRDEE 1 {RFF
FIKADBAEM & R OB FIE
BERAETHKRTHEER9DEEY T
B 5 R TR RS TR ABRAR OELE,
Bio= v =y KABERIEBEERICRER S
hTRY, FREFRORRD, [H#
BEREEGA 7 & 7 XA BARER
WOFEEAL PYRIE 8o TR D,
NEETEHlz» THA bR
RO BERCEMBOERE RS &
SIHEB LTt E 2D,

¥, BEBKFERSF~ILKT
HEBT TORRRETERH O IR
BRI RTERY T, ETHER
T 109%, T 103% & FERY
BBLTWS, LhLZoEFEXRS
Rk Tk, ETOBRKIBE
WA, 3 LBRBRETRC L 5 FE
IREEOEHE, Bl k> cBAEK
FEROBKFHMmE, X HHTELIM
A Ui R & SR O EE Y
EL5IbRRVCREREBRYEELLZ L
b, BROER02ELEkoTch
FChHrnb, ERRICIIHEYEOIE
-l tiiicsd, vk, BRESE

¥R 5 REBEEE T, ook,

WA S G BB L, RO
EEiZhadypy 2m? @A L, £129
BREI N T IERIIK L EH S
h, 5 Ll - Bofhikic

LEERERETREHRFEHE $446E B1S

%8 LREKBENOETL » < RFEFBER U ORK

iHE R M

& K| MPEE  WRIEEHE | BTEM | £EE | FLY
Fr | G | GFR) [FR)| O
B2 1,000 1,000 1,178 751 64
3 1,100 1,100 1,225 751 62
4 1,200 1,200 1,258 777 62
5 1,300 1,300 927 547 59
6 1,400 1,400 946 548 58
7 1,500 1,500 1,482 873 59
8 1,600 1,600 1,516 854 56
9 1,700 1,500 1,776 | 1,004 57
10 1,800 1,500 1,796 | 1,000 57
1 1,900 2,500 2,750 | 1,500 55
12 2,000 2,500 3,200 | 2,069 65
13 2,200 2,500 2,794 | 1,658 59
14 2,400 4,402 4,388 | 2,542 58
15 2,600 5,941 4,572 | 4,339 95
16 2,600 6,141 5,058 | 3,743 74
17 2,600 6,141 5,597 | 3,630 65
18 2,600 6,646 6,578 | 5,338 81
19 2,600 7,805 5,874 | 4,416 7%
20 2,600 7,366 2,802 2,553 91
21 2,600 8,276 5,078 | 3,929 7
it 39,300 72,318 60,768 | 42,817 70

B ALREHFE (p.99 1968) X bR
9 FIRBKIIXARKT ERNERSEHE

(BAr : %)

b
X

K=

g

=)=

X

W M4
X & b

B & #
RAR B it

37
20

50 13
58 22

90 10
21 61

18

49 49 2
56 38 6

®

X, 46cm Bk, & 28~44 cm, 7

v REEE ERERETE X D IER
®10 RRETELETROLE

;10~26cm ¥

. (ERRETREH  BEFIL6~214F)
B 5 | " E R K TR |ETHFAC
E# (ha) 15,028 16,398 109
E -G 654,042 797,617 122
(m® K 222,891 103,161 46
at 876,933 900,778 103
¥ 146,156 150,130

) §t $tEE K KES, B5KREMRL VIER



LB EEEKC s 2 RBKEEOLAIRE GEAD 3B

o THENELIENL® 2L, FLTCIDBERY » TREFIRIEREE, EHEBA
BEROER, FELR BREK BIK HERIBEIH, BPHEELTLILT, KTERO
B, RDDETEZRA ZERERL TV 5,

2) E¥F-&FE

FERHFROFF -REOERE, EFIRAREH YL, KIE6~HI1lFEToFHEIIL
TH 25 ha BT I hici2d T, RREFHATHREDL, ET Lo {REBEOHBAR IV KIE
WEHI Y LT RBLET IR TE R,

¥ L RBRETERRC ST 2 ER-REOTFERLETEYHET 5L (R—1D, 28
MEETEITEEL THS- TW52%, B - REFEFIAENHCETRE/CHEML,
C DOROBRE~DOBRBHILRIEH S 1 i % B, ThIXETL «  RELoERH, H
CERBEELYHET IBHRBENER IR &, FRERREEYHTE L KEIFEORY
HE, BIVHREORILEITOH LRETEFHEI B0 L Bbh 5,

BRI ERRRCB I 2 EF - REOETEIER 120LBY)THD, ThiKID L
ATHOFREIZST% E o T 54, MERAIKRTHTN 5%, REAKTRE-AL{ETE
T, —HRB IOV TIAH TN 7,700 ha b ROFEED 86% X EfTL T3, L
L, YURFORECOWTHE S KREERE, EROFBERYECEH LRI T, E
FaLELTHRAH 1,300ha 3B LT &, ¥ oiRIFEME, EPRBICL - TRETH
CRBBIMERE U, LT LEAERBEATOLATOREZ DX ) REXAREHRE

®X—-11 FFHK - RBOFTEERLETEOHE (B 1 REBFTERS KIE12E~ER 7 )

IREPEZR R (B4HL : ha) BIE « IREPFERRESH (B47 : ha)

FTER £ E $5%) FTEERE ETE $65%

?ﬁm& f 303 127 2 ?ﬁ i 452 16 4

* ® 276 0 0 T X | 13,998 8,754 63

T X 920 115 13 & : 14,450 8,770 61
& 5 1,499 242 16

B $£1R F2REETELHER

r—-12 FH - REECE L ETROLEK (ERTBET R BBTI16~235)
i # m 7’ =
& bl ATH  RRB%K | T M 228 B & ot @RESH
e EEH (ha) | 1,479 1,043 222 — — - — ( 8,965)
ETHEHE (ha) 843 48 0 6,212 334 1,168 75 (7,739
%4 %) 57 5 0 - — - — ¢ 86

H) - HB5REERIIER
REOAEROBEME I —ELCH50TCRESHELTE LD
s REXALK « REKOWEH L &L
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BRELh-THAHH T &, %13 B s RSB ARE
SHLRRRRKCHT B EF - 2 _FE * Ea
- 10 | 17,3 km, FHBLE6.6 km 55
D3 DTRBO R Tk &2 1 Fon D r VEI0 2 B 2
&, mERBRBLTV35, WE (BY 1 FFv—F421R) 1008
3)  HRHEEN & NS s KRR #919,500 m®
T n 15 | ZRHEEAL.6 km CHER
SR ORI, A - & < RHWHE 933,400 m®
HEBCTRANX 5FH1E BB 4 | BRAEOEABIER30 km
HT, ASKIISE 120D X 5 Te 8| BRMECHIRIERL.7 km
C. AREBIEI &
LU DBATHEREL Tk, NEE795, ANKEIS2E, FHREIE
EHIEHMDL, REHL LHRER 10| «AHEBHEE #37,100m°
3 EhAH 7‘&751‘%'5‘@ D, BHELE 12 | ZRARBBERRER36.6 km
14 | ZHEERIELSS. 1 km
MeLH2ERE - LHRFLLY 16| A ¥ HIBREEA
FE LB E B Th, PEEE, 18 | ZRHRBEMBERET.6 km
BIELIRESED, AFEDE RSP 9 &3
CHEME TEBT 5, BB e ikl
i o ) - BRBFEXE K- SRKRITE TECRH05E (B
BREC L 2B TH - TIFEHE BT, MR 31 B EMILIFE ORIz >
7239, DX 5 it B L WT GERMAEK BE305E 12A5) X hER

BERIT, ik KX+ AXKDK
HREF 2P OIcElBSh, —HEREZrkv T}, EELCY Vb TAR - SEMEOH
R X W FBHEERL T, KT 10 £ E 3, PR E CEThi-AM IR, &
HKOKEDOEZVRF L KEYEHICHIE S h, BEROFRETNDIATE (& 1)) TIRER
%, THIES 8 O0THTER LA Thh T,

IeRR—13 RIS T 2 HRBEEOR BB Y L0 TH B Y, KSMEE, K
DIRIZE S IR IR B bR« L, RIS Fics\ T3, BER 67.6 km, K&k
BEIR, BEIREY¥EFTTLETCLES T2,

wom A 1

B0 BEHREE 12, BTL « {BRNERIh 5 KEERTHE Cie, KEFEORE
LEEAEIVHEL R, SHYEMZEOAREARL, F—RABEOFRICX » TRILT 5
BEALREEL, YAUS ERLE L TAMBRBREYAS Y, SOEKEHEXLY, &
MM 3 & MU RO ROEE YRR L T HERERHBOL LT, BfL <
CRDOEM, FHAKBEOBALHE > T, KIEIEL VBN AEETOM 10 £, IER 12
B6~7 5 m* iIcE L7, BEMEEICAS & INEEIATERION 3 B REFERY 155



LEERR RIS T 2 RAKBE O EMFRE (EA) 3

m® KB L, —HEMBIRE, BITL » CIRBAMA & ABHCRE L, R 800~900 ha 08
LT « BRERAET I hich, BRIAEGCOREAKBIHE I, LobREREE
PHERL, EHEEL 1,300 ha RE IR, FlFERCREFIK vBBICERAL, &K
Wb L TOREEEBL TV 5—7H, BEORMTIE, BALLRRIFEIREARAOR
B2 AR, BREROBRMIFEOUBYERL, I LANBEROBRIHIGL
T—RECERA LB EIER S, NEREROEBELH OB O TH -1, Tiob bR
BT, KROFUR - HERIFEBEETHREST, FhYUROEEROKHE « BREE S,
FHENGEER, BTERRSOHRZYER L THMFIMBLET LT, FRBRCIESE
DREFLEEL TREEDEAYRS—F, BRELIARNBEOHASO—ELHET TR
WA ERE SR ILH D, TRBICIEREOREL 5 CH#TF L1,

D
2
L))
'y
5)
6)
D
8
1))
10
11
12)
13)
14
15)

16

1D
18

19
20)
2D
22)
23
24

25)

5 B X R

HILEE | BAREEER. BERERES, p 161, HFE, 1960.

SRR BAERERPES2 HEMN, po1, ER, 1976

SRRy | HLEEETS, p. 151-152, 1964.

Hi8 3) : p. 273.

Ai#8 3) © p. 340.

NBORERL | HRBCERFSE. EARBATS, p.292. HLER, 1987

148 6) © p. 292.

Zhit M EEEREEOMIE] (pp.26) DAV 7 v v ML B2, HIERERTE,

R\ 8 I p. 1

JL¥BE ST | JtEgE LAk, p. 298-315, 1953.

KA | AL ERERRRETR. tARETTS, p. 40, fLiE, 1973

Hi#§ 6) © p. 258-323.

7148 6) © p. 287-293.

BI#8 10) : p. 391.

KA | ALBEREOHKMB LB EXNEC ST 5 REBMOKE . AAKEFEES, p. 126, B,
1968.

Zhid TEPRER - LB EEA - LI T RERARRSE] (pp.86) D~V 7Ly Mink 528, HIK
SEIRARHA,

A8 1) : p. 153.

BETRERIBERZAF CE Lo, BRBEERS 1 KBITE Q92248 iy, FOETELE
BE A HERR L oo

WHEEKRXEFA45E  BREBEEXS | KRETEHMAR. pp. 112, 1922.

F4+ERRE  BREBEXERXY 2 AMITEIBE. pp. 116, 1933,

HAEEHRXE  RIRBBRXERRITERRTE. pp. 46, 1940.

A8 19) : p. 64.

HI48 19) © p. 67-69.

B8 19) : p. 71,

Bi#8 20) : p. 107.
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26) ##@2D lp. L

27) Hi#§2D 1 p.32.

28) ®i#E2D) ‘p.32.

29) FIE19) : p. 49.

30) #i#520) : p. 15.

31) #0148 20) : p. 52-54.

32) #4820 : p. 14-16.

33 W\ 20 1 p. 7L

34) W8 2D : p. 36.

35) EAWEHE  BRBEEXE L KEEEHNE. p.75 1950.
36) THi#E 35) 1 p. 75.

37) W8 35 1 p.77.

38) JLREMRBE. p.102, 1968.
39) 748 38) : p.113.

40) #i#8 20) : p. 51

B4E WRAREIZETERAMERNER
F1E EARHECY Z (NS

1) HHEREFOEM EHERPOBIE

BRI X 5Kk, BECHOAEOREYE LBy, B 24 Fiz
BEREBRIMO e &L 2 A~FBBELPHRL, ChEBCRERIDEY ¥H25H &
Litote, FORBRRA 27T FEHE T, brERFIERIDKECECREL, F-EERER
B’b, F21HF11.7%, F2847.7%, F2942.8%, F30FE10.8%Lch, LERELR
0 FOEAREIIF 26 FHTL2 G L RELRR YRR, —AHEB T, RELLHFKE
FoREXR2Z 281 &L, ek BUBRCHT>BHLBRIITbH S hi,
RHBREFRIAMNEEOHK LMK O LA L b L, KAMEFEO—BOMME &AL,

2) MignHSEENRYE

REBEBEROEUREET DA D, EROSIEBF, BBESCI > TEHITL v 2~3 FADH
Edibl, FAFHS B 22 iz aTt 135% 9 3,000 FLA EiZE L, LA nossm
- THIEERA YR Lic, EBE e onTit, BRFHIT1,000 F LEh, BURETS
FTIFIIFRERCL > ThHD LAk,

—HARMBIEEZR T, B 2T i, bXEEMOBRESRC L 5 L S EENER L
TBILTHRBSWTHBE ALY, Zo X)) eRiE, kR AFOBEKC LB BEL, K
BTxzxdhid, “A7HELTARRARSTFHACE I ERTE, liROEISV - THEF
BRBZHBDOT, TRAYBEDTHEL, LrdBRINCHEREYRLTEEVWIEARORKE
KRAH1D CEMAREBEINI, T L TIYREOMAR A 7 DORIFELL, ooeeeres SRR O R
LDd 20b, DRMICIEESNR AL R E LTERIW RN 240 Bbh b DT,



FtEBEEARIC KT 2 RAKERORNFIE (EA) 39

TRCHRAA T IBYRTTHZ L LLY, BR27TEF bRV T HRAESHENRIL
h, A2 FECREESRYENE LBA -2V FEEIEEIhB I LRI, CORIIL »
T [ERONLTHHERBEIICHEREh, LrbtREEVCZRK - REKSOBETHR
AL TEEINBABRR - TEARER Y SEMCFIAT 2 MR 5 LT, FE
AEROHBERBAPCRBEAREOFIABE PIEI R, 0L 5 LREDS & T, JLREK
B R 5RO HREFORB 2, YRS\ Tx—BH 2 7 oflicEif, Eil,
ERSEOAMMBEMAER L2, FORBLEINCHENTHA LT, ¥ YRDKET
BOEBIRE—14, 150L8)THEE, ThiyRsEYHREEETHEY, K- BHL bk
i, KIRTHE &S CHMERCD 5, ¥BHTH, BHH37.5Kw U Tod/pIT
B3, F29, 0FERE — 7 B LooD B, 37.5 Kw Ll Lo HERGHRB O K &\ TH1Z 30
FREA-TCHFHERTZ L LD,

$E28 BBF 23 EOREREBOHIE & tDE

B 23, BERFEERBNHEI L, KEBEORIAERORSH, ROT7 4V »

x4 BETACKTIRETBRROCBNIROKR (ByH% - Kw)

g | & B ORMIS | BETS | AKISH | KRIH | £t o f
E | &% » & |8 0| &%|® N B (B H K ®H L K|BH XN
FR24) 243 7,959 | 130 5,250 5 181 6 1,230 6 183 96 1,115
25| 271 8,426 | 147 5,579 5 181 6 1,230 7 196 | 106 1,240
26 | 276 8,598 | 149 5,720 5 181 6 1,230 7 196 | 109 1,271
27| 207 7,772 ) 147 6,118 4 128 5 769 9 175 42 582
28| 210 8,057 | 149 6,219 4 128 4 798 9 183 44 729
29| 308 9,741 | 210 7,873 4 154 4 778 11 2351 79 701
30| 311 9,685 | 208 7,942 4 154 4 774 12 265 83 550
31 323] 11,200 210 8,621 2 137 5 1,019 11 307 95 1,116
32| 232| 10,213 ] 208 8,508 3 270 4 1,057 12 254 5 124

¥ JREKEE (p. 166 1968) X b EBE
x—15 BEERONN BB

F E (B 24 25 26 27 28 29 30 31 32 33
1.0~22.5Kw 30 40 38 29 23 62 60 - 47 49
% 22.5~37.5Kw 37 41 43 54 56 65 66 - 57 55
2 37.5~75.0 Kw 63 66 68 64 70 83 82 - 92 100
# 75.0Kw L E — — — — — - — - 12 17
B ot R e R R
= 7 130 147 149 147 149 210 208 210 208 221
BOEH (FKw 5.3 5.6 5.7 6.1 6.2 7.9 7.9 8.6 8.5 9.4

m) JLREMEE (p. 167 1968) X b ER



40 ; EEXFREBREHF RS H446% H1T

THUHMOBATRECR L, HBM—, BISHIEOHRALHE T, EAREELYKEE
2B LB, IOREBERBIESHFELZCCENUELYRAESY, BEoARIL &
BRI YER T2 BACELARABTOLOTH - 128, ZORERABOBERNE
BLIBBELXE LD L, BEKIE TEHREZOMAKLHERL, EROBHUEEYRS
TERBEL, FHERLERL, FMEENYRALETAL LI, £EORKERVEEOS
BRBDDZEPEL, 1. BEROLAKIBEERLBD LI, BEXIREX LBEHIh
120 2. RIEOBAIIEERE L, BEAL - THEFERXIEERYEMELTT52LD
TEEE L, FERORAGBN X i, 3. RGBT HREE IR RS ORI KA
ELTHREL 4. NEHREEIEREEL LTV 50 BEERCN L GBRRD 2B 413,
FHEEROBRREYNScD, EEEYHEL (ERERBEYEETH L LY, EFEMY
BEEL LI HEAF A SR, 5. REFIXK 2B X hWBRTHEI 2B 0 i 7o - 72, 6.
HEETIOWTIE, 10 24EFHE, 3 EHBELZFRL, BEOHBENEEXHT L Lk
foo 7. BEHEE, SENRESYRABL, RHEBLOBEYERLL, 8. BERLOH
BOLDBEEOTFTELETLOBELXTHIBEBEANER I W, T2EXBFHILMNTE
L5, ¥t, BEOMEHDER « BBILEEVTIE, FhETEEETH - RIBEDOKRE
R L, BERAREYTS &b, MR DAERROITENERShL, b
HEEAE S bok Al LT, BEKEORE(OLDIE, BTHHREOEIL AANS
NAEMRBED AT h, FLETHBORTHHERERMNEL - BRI L 2DTH I LM
TE5, ChIEBYERL, FEOMBE 1 LEEMFROIM Y EV- X B LA DEE
zbhbd,

BED L 5k, ZORBIRITHICES, SENRERREDOh, FRMTRER LR
SLEAHLEREE, KA VBEELTEY, BEEAr—oDANRELRAL, B%0
SHE: « BROBREMLYERL, EROEELTI IOREEIRCIDRE->TWBEVRX
5, ¥, BROEENYHEERBEIBNTED, chbol ik, BERIKERES
ELT, RN ABEE~NERB TS L TOREANEELRELILDDEADZ ENTE
b, e K&x, YHBICOWT, HROWEMAEERBBIEEL Tbh, TS
REBRL L THRFIRFEOE LT CEVEEEREYABTL T30 ELLIA D LN
T3,

3l BEROEBLHENAH (WEEER~%6REEEET)

BETHc BT 2EEERER OSEERORTHE I, UEKERY IEM 25 FED X,
HOREERD IE26~30EX T, Ho6REER® IFI, R2ETHB, B IORBHOT
HERE: FARXEIR—16 DEBDTH 5, PHEPE LMWL T 1/NEY D OFHEE D iE
ML T &I,



JLEEERRIC R T 5 RAKRKBED BHFR A 41

M6 FEEKLHERXE (BfT © ha)
TR % B W% = ol BN ¥ 5
BEE s Hmw B OB | HER 5 og MER 5 ox
BRBEERX YEEER 30,282 2,879 33,161 — — — —
FE5RBEEER 30,470 2,222 32,692 127 261 380 88
HOREER 29,882 2,493 32,375 126 264 521 64
B - ZRERY DR, KIS, BRSBTS - fo HBBRILGE 8T~ S0 B A B T S B~
BEz oD TRAI L
%17 BECHEOEE
umﬁ’:ﬁmét B OB A8 KPR BRE RRY LR 5 e
ha) (cm) &) &) @)
Y EREE R | RREER FF=y 120
(BB244F) 27,786 E NV 4 20 150 4ERE&¥%
7 150
H5REEE | IREMIFER FE=Y 35 110 B A TR FLEOERH
(FB254F) 26,348 ==y 42 158 20 140 p_z, Vw=Vn
= 40 a
et v AL B
N =y .
A % % 90  GRAAFKS
1y 30~40  70~120
26 REEE | RBRIERR FF=y 32 100
(BB304F) 21,229 == 34 120 20 120 HAGAEFEEDORY
= 38 150
EARTE#AR FE=v 32 80 AR L OEW
8,653 == 32 90 80 E=M/a+Z/2
A=Y 22 35

T WE B5K BOKEERIVER, REERYECET A FEEREFERIBHB L
s Hh AT FEERORHE, E ERERRE Z ZF4RE Vw ! BHEER Vn! EEER
c MBEREORW L, E. BRERE 7 ABRKFGOBFE4ER M HBEKGOEBR, a IEHRL
PEEMELRT

CORIDREME Y —IET 5 L R—1T D L5 TH 5, HEEYETIIEERIREMAE
SR L FEERTIFER L LT\ 5, FRIFEROTHRIRRIISHER 20%, KEH 14%, &
hT18%%BE L L, CORERORER, ERENELTHLRFREESE k), BEE
BETHERECBLDLE LTS, EFEEEAEFERE, hE ClLKCRBIRRC
Lo TZRMRBEEE I T IHRGTEE IV VD, kK E LToELEnL, ¥
KA EBRBERE KDL OERT B L L LT\ Bo F 07 dSIEER I S MR 2
LTt

KRB S KEERZOBER SOV TRND, URERTIZ]. AEMNAKE X 5K
DR L ERBOMAYRS, 2. EFORLHELY L IEORELR S, 3. KA L7
Mgy, FHvRERECL, HAMEOREORLEYRSZ L EABNNE LTV 5,

WA BBR—1T) %55 L, ORI 2 EOFERDD L Tiibh, BIRR



42 LEBEAYRERINEHNHERE $H46% $H15

PEZARIT 9 Eh b, UREROTHYEL T, ZOFBEMAE, MEERE RS
ERmThy, BREYRTL L TRAOERT HIREKBMEE LY, TEFLREFT
------------ BRENET L, BRYgETE S, LrdKolEl, -fkG#LE FRE
ERPYERIRLIL AR Thotel LItk B, BEOEE L, HEMIL V<Y, =V
<=, THhV =y REALLY, £OBALILT, thboBBIYHBRTRREFRERY
LTWwBiEh b o, HENBEHLIES, FIBMEIRLKEWC LEABOh T3,
RBLESTIE, (X737, vF, €Y, YFFEEIEEIL T 5, KEMIEIHTFSE
BEEREAORKHLHEREL L, FE£EHOFIAERLERL T35, ZORIIFHERBRK
DROBENR Y T5 L2513, —EEARL I FHLCEERELBOAMZIELI> ET5D
OT, BAMEL Y S ENREEENERINTV5, LichisT, R OAEEIIHERN
R L e, BRAERORGCEELHA O RVEFI L, ERPE EEYE, LiL,
WR R 2 TR HA D B Fe B A BE DB R D & TRNEE VBN & &, W2 T SR
REOZE, FMBIEREAMSEYLELILTWAEERLSD, FIARRL e TREL
T oo UBFIFIAT HMD, HARRAATED/N « FERLLBRERAMFOREKRE TEW
BETH -1l e, SHAMMIOSEORBREATFHREIN TN I R Enb, hikh
TRUEYE S RBETH - E BN B @MRECOVWTRIBZ0FELED TV B, ZhA[E
PREERRE X B ORI T, HI, HIRICR T b A<, BAREROESHHTS,
FRFBOEN LA TCHERELXRCTHILBIRD LRV RAELLTH D, MR
CEYBE 10 45 & Lichkits, BB 0 ELRIC X 2 2B AT X » THENE B S A,
BUORBELFTELR 10 FEROKSEHEIR L ST, L LAEROEBY, RRAKOHXZB 1
CEDRENLEBINILDTH B, BRERIBBLL20%1DE L Il EHRE
ERAEEAYHEL L, BEERLIEEEE LML T, BECAREYRHELAALER
ER~FEL A A FAEFLEOEHEHAC-TWB, Thbb, ERMKOEVBEED
Fatkin iz, £EBIVEDNEL, FEBEEORFMLE TR AREUNTR2IRET
BLizly, EXCEEREBORTALBELI) L THL0THS, BBAHAE - BH
SEoRFHC L D, YHIBOIRKIFEJOEFEERIL, ha¥yh#270m® LEEL TV 5,

KRBT EHC OV TR~RB &, REHicoW T, ORBEOFEHFHEL, OKS
BRENSZT, HREOEERHEL L L, HEKR, BREK RBRK, ENXEAXLVREL,
QBREREADAERYRD & &b ICEMEXRE L (AROHINIED S, LL T3, ¥
FaEReL i3, ORBUBBEE2I T3 L, QBBBRORIICL - T, LEROERLE
B3T3k, OHESDOLEERIZDTRE TSI L, ELLTW5,

FRBChio o TOUROBEO 10+ LT, EEAEROBEMRFEYR LI T
b, RENEREL L (HFHREREEA L LTHY bR, BILHRE BREOAERE
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Summary

Japanese National Forests had increased their timber production through a clear cutting
system in conjunction with the rapid economic growth of Japan in the 1960’'s. However, by the
1970’s, this policy had resulted in environmental disruption, devastation of forests, and other
natural disasters caused by the extensive clear cutting system. Accordingly, a natural forest
working system has been also adoped under the “ rationalzation” policy together with a “ red
-ink ” management system in the National Forests. But this plan and working arrangement have
been carried out under the influence of concepts the clear cutting system, making the maintenance
of sustained yields using the natural forest working system difficult in the extreme. So the
purpose of this study is to propose a new forest management system which can improve the
productivity of natural forest in Hokkaido. The investigation was done in the Rubeshibe
working-area in which forestry has been actively practiced since old times in the Kitami Regional
National Forest. Through historical analysis of forest management, the author has shown the
structural development of natural forest working system, through the management plans, the
ledger of forest working books, and the social and economic conditions in this working-area.

The results are as follows: The forest management in the Rubeshibe working-area started
with a special contract with Mitsui Inc. in 1913. By about 1920, with the introduction of govern-
ment lobor and the construction of a forest railroad, timber production and silviculture had been
remarkably developed. In 1922, in this working-area was established the first plan of regulated
forest management which reflected a compromise between the forest-rent thory and land-rent
theory. Its forest management system consisted of two working-sections involving selective
coutting and pre-regeneration, and a rotation period of 120 years, and also regulated fellings by
an easy area allotment method. As a result, cutting volume reached 60~70 thousand cubic
meters per year and replanting and tending treatments were annually practiced on 800~900ha.
This silviculture plan was developed in consideration the health of stands in order to promote
sustained yields, the enhancement of restoration, and the resistance functions of forests. In those
days, half of the population in Rubeshibe Town engaged in agriculture, and so acquisition of
forest laborers was easy. And local sawmills and woodworking plants using small and middle
-sized wood were running. But with the development of a wartime economy, cutting volume was
increased to over 150 thousand cubic meters, and the silvicultural working of natural forest was
given up.

Immediately after World War II, the National Forests adopted a selfsupporting accounting
system and new regulation for forest management that emphasized the land-rent theory, in
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comparison with the previous regulation. The National Forest was given both a public role and
the character of an enterprise under the reformed working plan and the flexible management
policy. In this working-area, the management system reduced the required diameter at breast
height for the cutting standard under the regulation for fellings using a transformed Kameral
taxation method. As a result, cutting volume reached annually about a hundred thousand cubic
meters, and replanting and regeneration practices were applied over an area of more than 9,000
ha for five years, while tending practices were used on about 8,700 ha for five years. In those
days, forest improvement work was actively pursued through the application of regeneration and
tending practices for younger trees involving the cutting of old growth timber. This work was
based on a long range vision of increasing the growing stock and improving the health of forest
by cutting dead or old trees preferentially. Through this work, the cutting volume of trees
exceeded about 30 thousand cubic meters per year and the silviculture system was expanded. The
results showed that through forest improvement work the trees grew to their mature height with
good form. The conditions that supported this system of management and forestry works
dependen on the abundance of labor after World War II and the development of local small and
middle-size wood plants along with the Kitami Pulp Co. mill that used hardwood chips.

However, in 1958 the National Forests adopted changed regulation which strengthened
productivity and profits. By this regulation the past system established on the basis of the
working-section and rotation year was abolished, and a new cutting system was adopted. As a
result, cutting volume reached 150~200 thousand cubic meters and the mean felling rate of the
selective cutting system was over 609. The silviculture of natural forest was completely aban-
doned, while mechanization had advanced with the rapidly expanding network of forest roads.

Since the 1970’s the National Forest has changed the regulation that expanded the area of
sustained yield and the estimated growth of the standard cutting volume. But it was compelled
to change its management with the recession and adopted the natural forest working system that
has the character of “rationalization”. Under this system, cutting volume per year has been
decreased to 1/3 (about 50 thousand cubic meters) of the level of the 1960’s, and tending practices
including replanting, weeding, vine cutting, and salvage cutting have been given up. So a true
natural forest working system has not been carried out, while the construction of forest roads has
stagnated.

Accordingly, hereafter the National Forests should carry out a new management system
through stabilizing the supply of timber with high land and forest productivity. Therefore, the
forest management system needs to be reorganized at this time based on a working plan to raise
the health and productivity of forests, and the significance of the stand improvement work
practiced in the early period after World War II needs to be re-evaluated.

The reformed forest management system requires some conditions to be met. Firstly, the
sustained yield area must be reduced, and the cutting method for timber must be based on a tree’
s diameter at breast height to increase the capacity for the full utilization of the timber commer-
cially. Secondly, various regulations for felling must be adopted in conformity with the working
system used and the stand composition. Thirdly, the basic management plan must be changed to
be in accord with the public interest in terms of environmental conservation and the expansion of
sustainable levels of timber production. Lastly it is necessary that laborers with a high level of
skill be utilized and that forest roads be expanded. It is alst important to actively promote new
silvicultural work, and at the same time it is hoped that the increased utilization of small and
middle-sized wood produced through this work can be fostered.



