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€% mo| 146 169 405 4 1.1 513] 1562 513 156.2
ﬂ:_{- o 3l o v B 170 Bl 1m0
BT o 2| 19 o 19
T 8| 154 g 15.4 8| 154
* | 5| 1| ese 2249 522 166.1] 16] 176 1,753 586.0 1,753| 586.0
t Tism | osm | o.she 1.19ha 1.19ha
# [ias] msslos] sselnse] sosLe] 352,201,967 508.617,549(1.93.4]1.210] 3421, 388] 218.7]10, 172 496.3

) EEITRETERE



A¥ e v/ FEMKRORERR I (F-MHE-REH STHSERZ T 1L -k 20D 93

x5 EERBMORN

ha h
ey | HE | 2% (PRl g & | B ow |omk|weL |BEk| @
o R REW|REE|R ® %
31k 5K | 58k | 04k | 1,504%k | 028% | A%38.3%
1 5 |31—1 |564 | 574 4 A22A | 5mx25m
| 514 A 7.9m | 5.0m | 19.4nr | 32.30¢ | 516.8m | 310.4n | #439.9%
29 2 0 | 101 | 1,616 | 1,120 30.7
2 5 |31—1|56 |57 4.22 25%25
6.9 | 1.1 [23.9 (319 | 510.4 | 382.4 2.1
45 3 49 97 | 1,552 784 9.5
3 5 |[31—2 |57 (5710, 21 25% 25
136 | 4.8 [23.9 [42.3 | 676.8 | 382.4 43.5
4 5 |31—3 |58 |58 10. 22 25X 25 B 6 % B o) 1 300 0.5
T 76 | 8.4 [21.8 |37.8 | 604.8 | 348.8 42.3
; s laalss |ss o 9 2525 34 3 60 97 | 1,552 960 38.1
- 58 | 85 |[22.4 |[36.7 | 587.2 | 358.4 39.0
6 5 [32—1159 |59, 10, 12 25%25 % ® R R 944 5.9
T 8.5 28.2 [36.7 | 587.2 | 451.2 23.2
7 5 [32—2160 |60. 9. 4 25x25 % 8 % 1.5 %0 37.5
C 9.3 2.5 |35.8 | 572.8 | 424.0 26.0
25—1 46 £ 89 | 1,424 688 51.7
8 1 61 |63 7.20 25%25
2%6—1 11.3 25.9 |371.2 | 505.2 | 414.4 30.4
) e loosle e 3w X5 113 5 9 | 217 | 2,170 990 54.4
n 16.9 | 3.7 [35.1 |55.7 | 557.0 | 351.0 37.0

E) BREBOEECIWLT, MEREL] & MR ot kgd TARL T2,

THEIKRESEREROEEFETERL =

Pl oLTI, TEARDRIRY 564505 3R, Fl: 5 5 HKHER LH (M—2 X
EDdie) ¥ CORME, EEFHRE6FEIDAFRChboTERLE: (EE), LORKMOE
% 1,640m, $EE 4.0m, THEROFH 16,600 F1/m TH 5,

OREDER L EBHROEERS, 2% H 5 KBND 56 55 60 FEictkEk L - EFT &
OBIE T3, MEBE 156 m/ha & e b, KEEHNEBL L THTFS 400~500 m/ha 1212 %
HERERW 00, TOBEOREBERNERIN TV, SEOZEREDOER, L
bIREES > TOTRROEBEM L = & P BEMICKERIOTHA 5, i, 5B
DOROH (62 FKEK, 32—35), 1D 63 FELBRET EHIMEITEL T e\ e,
FROREENTHIND, BRBREOF I, UPORT LB 2EMCHBRICHEEL TP
Dhy, DBVEEL JIORIEEE 2D h, BERETHINERACE T35,

SHHEOMED 5 LHEREHD 557m ¥ 62 EEILT A7 7 4 bR Li-(GFEAR). ikl
FEWR TR TIRBH 40 FREENS, RABOKELLR, FE L L ZA—KEIT 1,992
m, EHHE10.0%, b5 —BEE1,371m, 15.2%), HEOHE, FEBNKRECLD, ¥



94 EEEAFRFRHERAREE $£446% H15

LEBEOETHIFHEY S X ®x-6 BTHERORK
TWABZEEXHERL DT, & , BRAEE @
- s e 8|0 DT &aha{"
(6] $E DEMICH X o 7o, TIF (ha) | » ¥ |es*| B
%, 5HBINOB b ORE b SET 56 | 5 |31—1 | 1.96 |2.375| 200 |2,575| 1,314
2FECH B, 57 | 5 |31—2 | 0.60 | 2,000 02,000 3,333
@) TRADEHEN 58 | 5 |31—3| 1.62 | 2,250 | 1,425 | 3,675 | 2,269
RBERE L LRE, RO, 59 | 5 |32—1| 3.19 | 4,275 | 1,900 | 6,175 | 1,936
FERCHRE, S THERLYERL -, 60 | 5 |32—2| 3.11 |7,525| 200|7,725] 2,484
F6OLBOERALE, MoK e | 1 [RT1] 007 {3050 0| 3,050 | 1,406
WHEHZEE L T 2,000 &/ha & B 62 | 5 |32—3 | 2.13 |3,650| 800 | 4,450 [ 2,089

2R, EREEIR ¥R EIL ke ) FECEMEE

DIFE> T B, AFOEBRERIS BT BREZONEAK

WD, BT ETH, BoyFio ha " b Iy X

Xhe s ERAORERAY-T MO R BT R T 7 x

WHENLTH B, 5 [31—1 564 5.5{564 8.2|604E5.1, 626F9.4
EEREECR T HREFLEE 5 |31—2 | 574 11.7 574 24.2 [60%E 9.2, 62413.3

BBMATHRO L h & B L T 5 |31—3 |58 5.9|58% 12.3 624F15. 7

oo RIELBEBHCTRERE, BIT 5 |31 (502 8.3|50% 9.2

HREORE ZRML T 72D, 5 |32—2 |60% 8.2]60% 10.0

Fhbi oW CTIREIFT 5, X7 2%—1

R S, W T e

DEAARETH S (T FED
ETAToTniE), Iz~ 2
£ —nMieh 10 ABE, ERLRRIESO2RDHEDD0DORELHRI0ALERTES, FA
60 L 62D 2 M, FIFRZZOOKS, BEIX=Z20HKBFIOWTET LI, 62 FD 31—2
B, 31-3 8415 ARKBIHBREALTWB01, HRNEARENEALTET, FhokEr
HLOREEBELIChOTH B,

—75, BB TR, FIRILEE RO &  SEHR i EERE S LT 15 K0 B % 83
SRR 5 (R 8 ~7 £ — ALl bl 39 AR, HR 20 AK, #6 AKX, THL64E
BIT76 ARCRATVS, HEHI D T4, HRT2IEODARETH D, TR
A D BB KE

ERZBORPIETUNEARELBLTETLTBAY S, PLEBAYHBELTSXE
YHEPL, TRROERYREXREHDIE, HIBEITHNOEREYIETIAY L5
2, ThZBRELZHDOBCLWIRETH-T, FURZETFLTL EhNLTr0%BET

B) FImREE



AE e/ FEMKOERER [ (B -HB-RE-FH AT k- AR %5

HHDOII5 ETH I, FRILFEEHD B8 HREATHEKOMBEAR
BAEVELAN I HLORRELRLL, 155, LES3E, 4.71ha<:/=‘; %égﬁg)
TCRERAREECHEEETUDOD b b % = = & ha % b A
Teiioo T 5, BRATEHRICHEL T % B 55 91
HEROTUERIIEL, SEREFFE PN " 9.9
DN THEROEEITH S, w 57 5.9
57 8.0
58 8.0
59 17.3
L 60 16.6
61 13.6
62 9.7
&t 76.4

B TAX6ER TKRT,
SRS IIBTERE

I HAREOCER EHTHERANER

1. WEB®

FMERIUBEER R T 5 2 ¥ « v/ FHOAEE IR 55 FE T CIRERFRICH - T,
FRFN 56 SRR DL EEE MR O SR E B L, ERKEERR ORI B4 5 8 » Bty
Lic, COEBHRBEOREL L CEEEAS I IETANIED TH 5,

FRBEO—FHERC L DB L - EBR S 2 EEHRLT 5 ed i, ERROMRKRE TR
REBRBERDOEHTADHERAL LIV EREND, ZOBEEETNEME R, RROEED
SRHBFEC L 2BEROHEE, BHIND LRI ARECRFZINIBRERFOLELET
ERARDBEEDOERS THDH, MTHEBAROERCHEELRIETKE LERO—2 LKA
RE™® 2% TFbhb,

METR, FRLEEKRO 5 B CRRF 56 FE2 5 60 FECHFTTTibhcHEKE
¥ERMIIREINECRBRE UT, WE7 =2 v b) COREBERHORRRBREOHE &
HTERAOEE I SVTRI LT,

2, MEHE
1 REORE

FAERIR20WETmr y bDIBLO~DEHBRELL, BEOREIX: 27 1r2HRD

BERES TR IRoTc, BREHO— 2R LEHTERDO VKRN CORBEREY, &5—o



9 LB EAEREDRBRTRRG F446% H1E

X7 ey P AR 10 SHEES EES RERE YR —RHICAE L i BB REFE 4 Anb
5 Az, BEXIE 10 Beds & 12 BRICH T THT - 7o KA D REE O RBLIMRA OFER BEE &M D
HNRECERLME TihbbHAREDR%IHY T hOEMBEL L.
(@ #WTHRADOAE
BHTHEBAOHEIBELAN»LS5 Aehidt, MEOEE E CRERLCEBISW
T, ey FHOEARFRREL,
@  Hilih > DEERERNIC & F-HPIBREE L TR R OEE
B & 5 Bt SR DI Lic s THNBESCH THRARKOAERNED X 5 el
BEZT B 0T, BRIS6FEEOBENRS CTHREERST AN L TH0ELHIED 2
FEHEEFRRL SRR mEOMETREL, TOHE OB THEHARKOEBEXHAEL
o

W9 (RERHTH OREESR & BB OBk

7 & v FNe 1 2 3 4 5 6 7
L A ¥ A ¥ R ¥ v/ % e/ ¥ A F =z F
R 56 56 57 58 58 59 59
TR EE (%) RIREL A 3.3 3.9 2.4 2.0 2.2 2.4 2.1
POEBARRER 6.5 4.9 — - — — —
REEEE 25.3 19.3 14.4 12.3 12.4 — 10.7
Rk 145 18.3 — 14.1 — - — —
v 2 16.5 15.2 - - - — 8.5
# 3 13.0 13.7 — — — 8.7 —
4 — — - 6.7 6.6 - -
v 5 — — 7.4 —_ — — —
7 6 9.6 5.2 — — — — —
30
25 *
* *
i
% 1 :
& ¥
%lo *
g
£, : .
¥
[+

RERET PROEBERE IR REEOBBER (&)

B—4 SRR OEMBE L RAREDOBR (Fr v b1, 2)



AF o b/ FEBROMHERER [ B-MBBE-WH-RAE BT/ - - A7) 97

3, BE®ER

1 HADIBNHRE

7wy t ORBFEEORPIENBELYR I, ILRLIRERELRET - 205\
Tey b 1,20FhER—4 TR LI.R—9 b, (RERFT O RE 2.0%~3.9%, F3152.6%
OHGH, ey b hBEH36.5m OB, REESHI0m OKENBERIhBZ LK
£oT, 4.9%~6.5%, FH5.THEHT D, ILIEBREED D ORI HBEELEER
23.2%~43.5%, ¥ 34.1% CiTicbhb T, HXRE 10.7%~25.3%, ¥H15.7% & it -
feZ EhmAERND, TOR, FEOEBL LIINEL{lLs T3,

2 HTHRBAOANE

K10 LRSBET ey + OFBBEROBTHERAOER LR LA, CO0K—10556
FHROBE X 164 cm~220 cm, ¥ 195 cm T, HR#D 6 FEEBOMEEA OB 400 cm ik
RTCH2HUTFTRIEEY F 5T 5,

B—10 BTHEAAKOER

7 a vy +No 1 2 3 4 5 6 7 -goa)
AR A ¥ A F¥ A F e/F es/F A F O OR X —
BT A ¥ A F R F 2 F es/FE A F R F R F
HEREE 56 56 57 58 58 59 60
BEREOEBEK 0 57 58 — — - — 52 —
& 8 (cm) 1 — — 57 — — 51 — —
2 90 70 — 71 55 — 98 —
3 — — 95 - - 90 - —
4 130 118 — 133 106 - — 213
5 — — 149 — — — — 335
6 220 164 — — — — — 400
HERAHK (&/ha) 1,904 1,376 2,400 2,256 1,024 1,344 2,496 4,500
220 *x
2004
1301
,é\ 1601 *
- 1404 *
L -~
120 *
*
E 1004 : ‘
80!
e
804 ; ! *
404
[] 1 e

REEOERTER ()
B—5 EB&F L HTRRAOHEELOBR



IEEAY AR REE

Bk B1S

®—11 Pl O OERE L ANBE « BTERAOHE

7R KEHH B D XTI B e Wil S b D xR B &
(BD PEME (m) (%) (m) (BD) BEME (m) %> (m)
90 -5 37.5 — 30 -5 85.2 —
0 36.3 3.3 0 76.1 -
5 23.2 2.6 5 15.8 —
10 5.2 1.8 10 6.3 1.3
15 8.9 2.0 15 9.0 1.5
20 9.5 1.9 20 5.4 1.1
25 9.9 2.3 25 8.5 1.6
30 9.0 2.0 30 5.6 1.6
30 8.9 1.9 35 8.0 1.9
25 9.7 1.9 40 13.4 1.7
20 7.5 2.3 45 13.8 —
15 11.6 2.4 50 15.3 1.6
10 16.3 1.8 55 10.1 1.5
5 25.5 — 60 10.8 1.8
65 11.6 1.7
70 10.0 1.6
75 9.4 2.4
80 7.8 1.9
85 6.7 2.1
90 8.9 1.7
95 10.7 1.9
100 4.3 2.0
105 7.8 2.1
110 10.3 2.3
115 17.0 2.1
120 14.5 1.8
125 14.2 1.7
130 11.4 1.7
135 8.8 1.9
140 7.6 2.0
145 6.0 -
%0
*
80
—~ *
o 70
i 00
jgu
*
Seles
£ so
¥ ¥
* * ¥ *x* * ko
10 *1;*;* ************ "‘***
° 5 & 18 a8 438 48 o8 T6 86 95 108 135 136 138 136
b HOERE(m)

B—6 HFhlir 6 OEEMERNIZ 2 f- bR P IR EE



AF e/ FEBAORERS 1 GR-WR-RE-BESFA LT 1L B-BA-ARD 9

T T hassommm)
®—7 Hili S OERERIC R TRRAOKE (R 64
(3 FliH SOIEREN I A - HRRRRE, HTHREARONE
F—11, K—6, K—7 ks b OB R - HARE & B TRRAROEE LR .
Zh b bE ERHER CIRBERBWVETH B, HKEHD 10m BERERKNTIRR
HET LR oML /NE L, FRBBr o TR UERIHEETE 5,
@) ERHSOHIHROME
HABEREROHRSHRIU TR > 72, TibbREHNROKSHEIE T2y D
ERFABCIBHMEE LI, ¥t 0BOBENEROME R, F—HF THT - RER
DIFHBIBA LB LR IHBEERRIC L > THE L, B—12 CERTBLLBLRICAF
(%5 26.0m, BIEES28.5m), &/ * (% 23.8cm, MWER 25.7cm) DOBE & HE
HEERPTR LI, %13 tX—8 TRELHKSHEOBHRERL, ZhbonbRBRELH
B ofh, HERRRRAH IS,
4. BEERODH
OERBARBEOERIE T, 20 FEEc EEAROMHELEEL T EBARDIE & B THE
BROEREXRT E LT3, ZORECTHREL S 20 EHCHRARE L B TERROERYE
ELRHERBENE DL S BT 125 T 5,
O HARENHER
BEEH S 20 EORI, MABENRED X 5 B T2 2KET 51920, K—4 h Ok
BOROREE & BE & ORI, FRBOREENTRIWD, IRERT S LRBLLTE
57 m 2 by - ¥ TIDHEERLE 1, TOKR, RD 2B,
Y, =exp 3.221 X %52 ¢h)
el Yo MAOEMBEOHEME (%)
X.: BEFEORRER ()
df.=1,7 F=21.174 P=0.0025 R=0.867
¥t df.: HlE F:FfE P: &k R: ZHEAGK UTRL

100 120 140



100

BERFREBREHRTRRE H446% £15

HEBRPTRAR L L OBR & A ER
HMREOHEB 3 13 18 23 28 33 38 43 48 52
A # & Blm) 2.3 9.3 12.6 149 16.9 18.9 20.6 22.5 4.8 26.0
HREER% — 27.9 12.4 8.1 6.3 4.3 4.3 4.2 3.1 2.0
v 7 * B Blm) 1.3 6.5 9.8 12.1 14.1 16.1 18.1 20.1 22.7 23.8
HREEEKG% — 46.9 279 17.2 9.8 6.6 5.4 5.9 4.9 4.7
R—13 HOHEERABEOBIR
7= v kN 1 2 3 4 5 6 7
R A ¥ A F R ¥ v/ % e/F A F¥ R F
AR R E (%) 3.3 3.9 2.4 2.0 2.2 2.4 2.1
»  OHF(m*/ha) 517 510 677 605 587 587 573
» AR (E/ha) 1,504 1,616 1,552 1,344 1,552 1,472 1,536
FRIEPAR AN R EE (%) 6.5 4.9 — — — - —
ey b OWESSOEREm) 30 43 86 27 30 29 28
REBEENRE (%) 25.3 19.3 14.4 13.2 12.4 - 10.7
7 O (m/ha) 310 382 382 349 358 451 424
7 MR (F/ha) 928 1,120 784 800 960 944 960
REXLEHE(%) 39.9 25.1 43.5 42.3 39.0 23.2 26.0
7 ILARE(%) 38.3 30.7 49.5 40.5 38.1 35.9 37.5
R ORBEK 6 6 5 4 4 3 2
X RRBE(%) 9.6 5.2 7.4 6.7 6.6 8.7 8.5
# M (m*/ha) 387 476 456 497 452 420 476
v FEEE/ha) 928 1,120 782 800 960 944 960
HROBIER(%) 75 83 67 85 76 73 82
% 25
M 20
& s
2
S
.E 10
¥
]
e ro % % W i
KAHE (of /ha) * EPE —0— HTME

B8 #hor iR & PRPIMBEE & DBALR



A¥ e/ FEREHROBEER 1 (FE-HE-RB WEEEBT L J-tER-AH) 101

HRAROHXBE (%)
e 3 2 » %
* %

*

o

o s

REREOBBER(E) * EIE —e— HFEME
E—9 {REFE0EMORED « HAREOHEMRE

EERNOHE L 0 EMOBEYRTRTSEN—9 Lid, ZORMS 20 FROEERE
134.8% & 78D, RERIOBES.6% X /NI b, ¥ RREROBED 1/2 X3 .5FT,
1/3 i 7.3 T, HEWOBEIXI5.1FTRLZ LILR5,
(2 HTHRAOEELERDHDS
BTHERAOEEIVERE L DL > REEYT A%, KPRENTFEEIhTW5 2054 %
TEREEE L Thic, R—5 » bHE L EAFR ORI, »5BEOHBRBKRIEEZhZOT
BE & FROBEATT v A b Y —HEY D TR HEER LY, TOBR, @B,
Y, =exp 3.953 X,07 @ |
el Ya: SITHBAOBBOHEE (cm)
X, : EREOZBEK &)
d.f.=1,12 F=21.371 P=0.0437 R=0.956

RREOEBRERCE + EE —e— HEHE

10 REH20EMOBRE » B THEBAROHEEEE



102 LB R EMEERERRRE H46% F1F

"l — wEmRA GO .
o] e BB (X 5) -
~ —— V4 (t / ’F) ’/l
Che
iz =
3 o

, l &ﬂ&ékﬁﬁa(ﬁfs )

M—11 EREFERA &8 TR 0204/ o #iE#EE
HERPOHE L 20 EHOB THEAROBME2RRT5 L M—10 L /t5, ZOXs,»LHER
®1ET52cm, 5EET172cm, 10 FEH T 288cm, 20 FEH T 482 cm & v 5, BHREMHIT
DHEBADOEE Y, F—12 OBBMBAOBE LUK THLER—14 7D, FOBMRERRT
5ER—11 &5,

ZoE—14 b, BREKBOBECHE L TETERAOEE L, 3FEHRTIHL/2 2,

18 EHETIT 1/3 & £ DEI, FBBEBDBKREL LB > TREL 8B, —RICA FITHE
LTERDOBWEENDe/ L

14 FREOMBRA L OBFEO LB
&L Th, I8FRIIML/2L

. 5 FEBER(E) 3 8 13 18

22TV 5, BEm e A¥ 23 53 9.3 12.6

(3) HE,S>DOEMERIZ AT RS 1.3 3.8 6.5 9.8
HAREE & THRBAOHK BHTHERA ¥ 1.2 2.4 3.5 4.7
BB

BTRBA/ BRI A% 0.52 0.45 0.38 0.37
PRE 5 O BERE Bl Ao BRI e/%L  0.92 0.63 054 0.48

EYR—6256x5% &, HEHRD
5 10m F CIREE EVCERENAZ VA, 10m b EoE#Ciizo X 5 REAEIFED R
[P

Ml H S OEBIIC R EH THRARKOBEYR—7 1 b4 5 &, BEENR10m ¥ TXAEW
2, Thll EolERE iR & 8BS & OMBIRRIIERD A,

FoC, B X BAUE»SOBREOHEN DI E B AREBEERTTH EERZT S 9
EHFRTOFRBRREYMY XL CRRT5 LB, BECR—12, BETR—13, REL
BETIR—-14 Lib, ThHORLLATAL»LREOKELZ T T, HEDOEE
&, ThEFhoHBBGRIBETE 5, L KBELHRBOMAIAXEVWEZELLRBDT,
Zhiz o T 5, B—14 »olE & RECRRIF R k0T, HELAKOEBHTT
B ALY — R M TS BRE (X—3) -,




A¥ e v/ FYERKOERRR | (B-MHB-RE-WHRE-E T 1L/ W-pHR-A D

g 38 8

8

-

-
-]

HAOHERBE (%)

-
o

* %
*
*

5 10 15 20 2i 30 s 40 a5 50

Wil HOER (m)
E—12 HE»LOERE (EXHR) L HRKNRBEOBR

£
oz . *
* *

2 " * * ¥
&

’ 3 10 18 20 28 ) 3 0 48 50

MBS OEME (m)

13 HE» OB (EXTR) OBEOBGR (k64
0
i 3
B

o ) 20 30 20 Q) [ 70 50 %0

HPOHENBE(%) * £ME —eo— HE(E

E—14 PRPAIRREE & 8 THERA OB & OBIR (EMHK 65

103



104 LEEAFMERREHRTIREE 6% H1F

Y.=exp 0.0555 X,°3°° 3
el Yo: HERE 6 FOMTHERAOHEOHEME m)
Xi: MAOHENRBE (%)
d.f.=1,10 F=36.26 P=0.0001 R=0.885
FORERYRRTHEE -4 OFERE 5,
@ LEHZOHZHRE RAREORGR
HARBEBERT AR BRET? 3B «E2bh52, I TRR-81»OHAREL
oD IR Cixh 5 HEBBIRNIEETELDOT, 7rA MY R E—D %
Y TIXDTEOBRERET 5,
Y, =exp 23.836 X, %% @
el Yy MAOHEMBEOCHEE (%)
Xv: Ko oHE (m¥/ha)
d.f.=1,18 F=164.94 P=0.0001 R=0.950
*DOBFRYN—8 OERTRT,
(5) ERAOHE LB THREBAOEEEROMR
EBROAF L v/ DBV THERROEEARICE D X 5 ¥ BLRIETHITO
T, LRAF - FTBA¥ (Fevt ], 2), LBe/ F TBA¥ (Fry 4, LBe/ *.
TBe/ % (Fry 5 ORERTHRA LA, LELLEEAF - TRBe / OB THERMBI
{, LBA¥+ TRe / 052386l o1,

ZHEERTORBERLET
R—15 LB TROBMEOHARIOE TREAKOBEOE

PRRORREREL N R ey THEE TAEA L@ AnE B F
t.
%9 §—15 %ﬁfto C@ﬁ“lS 75‘
A F A F 126.5 3.067 341 0.0023

b, WThOEELTIHBEOR . < » 1359

AEPRDONI, WEOKEE 0T TS e e0ss 106 0.0001
i3, LBe / F TEBAX¥(Fuy e/ * e/ * 108.9
FOSEEA ¥« TB X ¥

ry bl D>FEBe/ % FBe/ #(Frvy 5 thkoT5b,

4, & H

BEoBRELTE-161, AWM SRWOHERNOHALLERELYRL, 256
CEETEOMULLERLD, RO LHVHRTE S,

F ey b1, 2 TIHMIREOBBRREIC X 5RO RE L, 15 FECHREMCRS 2 &I
7%, {RBAIE 10 m BEOHEDCEBIRABE KT TEER, BAKER»5 10mEBED
KRETTH 5,

BTHEBRAOHEE I, BEREKTOBBAROER & HEL T, 20 FEIi3H 1/3 olET




AF o b/ FEMKROKERER [ BB RE-WA-BALT L/ -k A D 105
®|—16 HERD OFHE LICARNRE LS THEAKOHR
HERQ) ORERFER A HHE L AoHx REE

BEAFH 0 2 4 6 8 10 12 14 16 18 20
HENREE(%) 25.1 13.7 10.3 8.6 7.5 6.7 6.1 5.6 5.2 4.9 4.7

HEER()DRERFEH D CHE L Aol THEBAOBR

ERFH 0 2 4 6 8 10 12 14 16 18 20
B ®em 52 87 146 197 244 288 330 370 409 446 482

HERG) O REE A b HEE L cEBFEH 6 £ OB THRAOHEE

X REE(%) 1 5 10 15 20 25 30 35 40 45 50 60 70 80 90 100
B ®Cm) 101 174 215 244 269 286 302 317 330 343 354 376 393 409 425 439

HERD O H R HHE L I RREE

5 # ¥ (m®/ha) 250 300 350 400 450 500 550 600
R REE(%) 56.9 29.6 17.0 10.6 6.9 4.7 3.4 2.5
#4r# % (m3/ha) 650 700 750 800 850 900 950 1000
HEXRE(%) 1.9 1.4 ‘1.1 0.9 0.7 0.6 0.5 0.4

X ¥ 5, HERE 6 F OB THBAROHE IHRARE L BFR1D b, HXBE 100% T OB
B U CHIN R 5% T2 0.4, 10%TiX 0.5, 20%Tix0.6 & 75, M THEBRROMEERY
BERPHERAROEEERED 1/3BREYB 570D, 5% EOBENBE»HEFT5C L 2—
S BE® Lieb,

EEZI, ZORSTORNRBELHIET 558 E Mo HE & X REOBIREAL
DI LT, T OBRALHAMBE 5% LT 510, 2EFEIHYEC CORSHRY
492 m*/ha LUTFIfRo 2 & HALE L 725, R HBROHEE L, MG CHEBRF D~ 1 7 2 ERH K
WZ EREHR E L TEHBITREC X 2 HRAERRLSHTE L, MROEBRIBAOMRERE
YEAL CEBIDEREYRETIRIAFOEERG), £/ FDOBARG) L5,

Y. =exp 8.081 X, 1402 5)

el Yyo: AFOMMEREOHTEME (%)
X.: Bl (B 50ER0) |
df.=1,7 F=257.84 P=0.0001 R=0.987
Ygn=exp 8.895 X, ®)

el Yoo b/ FOMBEERRO#EE (%)
Xs: i (BE»LOFR
df.=1,7 F=160.57 P=0.0001 R=0.979

TIZC, BENRE RS 5K OB 1l FEROAF « £/ KT, BM63FERE
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®—17 FEXBES BLUT 2T 5 b oRTHE
WIURERE BT HEREBE LEBEk LREE P[] RFEH D
DRI R ) HXER

() (4 K B AR
(m*/ha) %) (m*/ha)
492 20 54~74 A S 1.9 338
e J * 3.0 272
492 15 54~69 A ES 2.0 366
e J * 3.2 307
HEELTY L LBER2EREL P18 (RERERRIIOMSF R & A IREE D HEEE
THhb, ZORGTEBZET HiE (IR R DR B
C5%L LR BE RS T 5 S 0 5 1 15 2

e X ¥20 HW(m'/ha) 338 371 408 448 492
R, RRERCRETSE 5K MAEEG 193 13.8 9.8 7.0 5.0

:' 7"15-@;& Sl —17 e eaeaaaaa o
AHROHFERO 7V ER-1T 15 HM(m*/ha) 366 404 446 492  —

, FIFRINBHSHRLM HREE%) 145 102 7.1 5.0 —
HNBEOBAEE-18ITT & v, MRmvha) 22 315 366 424 492
hEERET = v b TORREE @) 42.1 249 145 8.6 5.0
DS HEL ET B k, R 15 HMantha) 307 39 420 492 —
58~62 &£ DM B AR RITE—17 HAEE) 273 156 89 50 —

IhREVCHA—ERLLTHER

BREBEY 205 LcBE, CORSHBOFBRUTESAD1R7 7y b 1 DOXRT27Tm*/ha
Pigdd, D7 e v b 2~TTRWTHhIEL, ThPho@RE2 45, 44, 77, 87, 113,
g86m3/ha Lito T\ 5, HLBBEDOE 7 r v | 6 TIL, RIRE59.1%CHST 5 MNETIT
23.2%TH » 12o F—18 2 BRI EINRSE O EMEHEL R ¥ © 20 £HBT, H5HHE 402 m?/
ha, HXIBE 11.0%, 15 FHBT, KoMK 427 m*/ha, HNRE9.2%L7e%, e/ ¥
O 20 MR T, oMK 374 m®/ha, HNRE 19.0%, 15 EHRT, #5HH 395 m®/ha,
HNREE 14.2% & 1e B,

BRAAF « v/ *FF0MAER TOMEBE 4 FOMTHEHAROEE I, AFTRLBAe
FOBEDOHHAFIN S 1O0THEEREL, COERSULUTORRRCERAE K- Y
LV,

AF e b/ FPRAIAADOHENBEDVE L, HitWBIZX - TR—KFHBECHE TS
EEHETIEAFKD e 7 KD 1.26 fEE KEVHEAEIRED bRiLh o1,

Ed & o

FRIUEBHR B S6 EEL b, AEHOSFTLE oD 2 ) vy b PBELCHEHE
HREEDOHBA KR E -1, §F TS0 FLENEOKS LREVZIE—KL, ~7 2 -1
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b 1,000 #85, 300~400 m® O LBAYBRAE S 1, BEEREBIC~27 2 — 1% b 2,000 A&
EOBTHEB LT, 2BROEBHRCE-> T3,

Z o, FRIURERE LTHDTRYBEARES 7 ¥ 7 B2 EL2 /L, ILRT
EETCRABRREBHRAERT572L, W OnOREXB, Loy 5 KB ohLEi
156 m/ha OHEM ML T, SHRORVERCH T CTEETFRIE >,

5513, TRBAROEEREFDI a2V e —A LT hAREE LB, FDhbic
REXBORHIER S RIS b Iv, B DR LBEE 2 7e0ih, KEOREE L
535D, 3 BHITic o T BARER L RIT RV i BBEIIICTT 5 s, Thd bt aiC KRR
Brlho1TL 5,

5 HBED 62 FARIFEAT, 1 HHE D 63 FEELIREDOMIKEFT X, HECEL W0 T, &
BokEE L, REXAFEINRS, 20 2HKFIOWTE, IRIUEBEROBRENNEYEE X,
Bolcd TRERAEEFSEEIITH00EBHTH S,

SHOTBN T, MRBEOHE L B THERAOERCSOVWTOEREY D5 LT,
SHHETTRbh T AEBHREEXED 7TE0RRBERTORN» LKIAREE TO 20 FHKY
HOIBETUTHZ L HRTEL,

Tiebb, BTHEBAROERIHKARE LBIRLD Y, TOKRRE KRS HELEIRL
BHTENELLND, ¥, BRETOEBRAD 1/3BRECERYE THERRKCEZET 51
DL, Ko EE I X % 500 m3/ha LT iR~ €, MNOBERRE 2% 5%EEL Licis
TELERD B, TOLDOLRERY, HEERELLTFRATHHELREL 1.

BB, CORENLBOLRCERYL L, SHEOEBRERCET 2ETOERY M
Bz %,

BREOKSHED» HAT, 20 EORFMEEL 15 FRECERYT5 2 L¥RET 5. e
OB X 5BREARA~OEE I, MR THRK 4%, MAXK TRX 0% DRFERTH - i R
BB ot (Fey PRATREEARL),

ey b 1 ZRCTE, REBORKEIENTH -z, BEOAGE T, LEEEN
AFTTREIE / FORGOER SR T 5,

LR ZDOFROBEMDOBIED D, b EMI—EREXEBROFAE XD EHRA
EXERTHI LR ST, SHHOR TR MORFIZIFRATELIRATEL LIV,

WFRIE L T ARILEZTROEBHREE L, EXBE -l ThoH, BRI RE
BROFEINY 120 T, TORBEEEYEE 2005, 5RO LEERFIFE DD,
HETLHENCHEYENRT, BEASZETICHb v BELL TV EBHETH D,



108 BEXFERFRTEHNTREAE F468 H15

5 B X R

1 JERSREH ORI RERRNIETE. HEREHEN, 18, 1-34, 1984

2) BHE R EEKOMAIITH. KERBXRRE, 77, tEXEHRERBS, 1981

3) BEKRKBEFBS | SEKOBREN. 1982.

4 T K EMREEOESR b T HRERERR v — X, 79, HREMFEEMIRADN, 1985.

5 HFEREAER  RARKKERE L HEKKEE 1986

6) T W:EMKEF T BAKE ENEIR%EERBS, 64-69, 1987, 10.

7 EEHMERNZEAS KBty 2 -  BEERCBI3HREROMBE R L EROD 0 (RE).
FERE, 2WTFYmES, 71, 13-38, 1986, 8.

8) GREE: TRROREXDEVHST 5k BAKE 2ENERRYEEHS, 18-23, 1987, 11

9 B R RBROMENSCERKEE BAKE SENREIR¥RES, 24-27, 1987, 1L

10) FHEER: ABFAROAELY - bt ONBK. BAKYE, ERETBR¥EHS, 28-31,
1987, 11.

1D & ="z /N B ABERENRLS S EERC R 5 BHREHEEDIDDRF b ) F ORI
BERA 7 & O AR OB, JL RIS, 43 (D), 27-41, 1986.

12) GG SEAEEC BT 5 BAHECOWC. RRER, JLAEEK, 106-109, 1983.

13) #AEL  EERKCET B TEBAOERKSWT. RBRER, JLAETHK, 5 33-36, 1983.

14) BREE W ARAXENEE A FREEoLR. KRBT, 323, 105-107, 1983.

15) REE B ERRC - ATPIEREE BGRR[0 NERE & TAROBBEAEE. HERFM, 323, 108-110,
1983,

160 BHER - LPfERES - B Ih MO & TAOB®RAR. AR, 323, 111-114, 1983.

17 NHEA=RR-TEFHME | BXE L EROLEF BT 20D, HEMFROETF K LIETRROY
8 BUKHEH, 40, 111-121, 1968.

18) = K A¥HMREORPOHEXRE. AP, 323, 58-59, 1983

19) BEfE I RAXBEOREE/L. RS, 323, 74-78, 1983.

20) _EAfERER« BRAER | &/ RSB 5 EMNBEORER L. HAFER, 323, 60-64, 1983.

2D GRNGET v Y 7y 7RERRRSR TR VT 2. REE, 736-746, 1987

22) R Th-MTTET -RHER. ERERE . RIMEET» L ORABXREEFROBRE. HRTH,
323, 81-84, 1983.

23) EAfERER - BAER - TEHE K v/ FHREEEORAOHENRE. HAK®, 323, 55-57, 1983.

24) KBEB-BE #-BEHE R ALEER T80 ECR. AT, 323, 139-142, 1983,

Summary

The present study was carried tut to establish the techniques for managing Japanese cedar
(Cryptomeria japonica D. DON) and Japanese cypress (Chamaecyparis obtsusa ENDL.) artificial
multi-storied forests in the Wakayama Experiment Forest, Hokkaido University.

In Chapter 1 the significance of the conversion of the cedar and cypress plantations to multi
-storied forests, the experimental method, and the management progress during a 6-year period
are descrived. The significance of the conversion rests in the further elevation of the public
functions which forests provide and the capability to respond to diverse requests for timber
production. In the Wakayama Experiment Forest, work has been continuing in sections 1 and 5
since 1981 under the following forest management plan. The cedar and cypress single-storied
forests planted in the 1930’s are being thinned at the cutting rate of 309 twice at 20-year intervals,
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and at the same time about 2,000 seedlings per hectare are repeatedly being planted at such 40
-year intervals. Two and three-storied forests are expected to be complated after about 50 and
90 years respectively from the first planting. The original trees are to be cut at the age of 120
years old.

In Capter 2 the results of surveys at the permanent sample plots in the multi-storied forests
of section 5 conducted over a 5 year period from 1981 to 1985 are described, including the changes
in the relative illuminance of the forest and the height of the growth of the planted trees. From
the analysis of the results regression equations were developed which allow the inference of the
relative illuminance given the period elapsed from the thinned year or the stand volume, and the
height of planted trenns given the relative illuminance. Furthemore, it has been concluded from
the estimated values that relative illuminance levels of more than 5% and growing stocks of less
than 500m?®/ha should be maintained to obtain understory trees a third at least as high as those
planted in clear cut areas.



