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hazliciy, TORETRESHEREIEEOEBRNORBAE L 2T LATE, b
EOEHMENP L FERETL OFRPHEEVRBICERShs Z Lick s,

ET, ZZTHIRLAERL, BRRIELZ 8 ATITLE o2 1954 £ 7 XX L JREREN BE L R



WAL G D 7 X X HOEREL 2, 3DEE (WA - BT F - AHD — 11—

B Y HF i B F B R &

] WAL W OE M e
¥ &S] s Ty A K
B O|FFE | 9 B [FEHFE 10 B (FEEE | AEFE
i BT - B BT ' | MER
248] 95y | Ccand)3FRVA| (%) | (cmn)|M4B|16F[25B128B| (903 | (con)'8F| (%) | (em)l (%)
83.5 | 21.4 @® | 85.9 | 22.9 0.3
82.026.3| O 84.4 | 31.7 o 84.5 | 32.7 1.0
® | 75.8]15.0 A H
O 72.0]17.0 o 73.0 | 20.6 2.8
81.5 ] 12.8 1.5
@ |[825]|24.4| &~ H
] 83.6 | 23.6 < B
78.6 | 11.2 ® |79.4|11.6 6.8
86.7 | 10.4 | O 87.2 | 11.3 o 87.5 | 11.8 3.6
28.7 | 9.7 @ | 34.5| 9.8 0.5
59.8| 9.3 O 61.8 | 10.3 o 61.8 | 10.9 2.6
30.0 | 8.9 @ | 3.7 8.9 1.6
ETORETTT,

EhB 1951, 1953 D 7 XX R EBE, Thbb s XX4ES, WV U 2ELS, IXTT7 285,
255 1EHOF IERN T, TREFNOBREI >V TEBEENICSER L,

EHEIZONWT, ThENATROERCERLZONHE4HTH S, MERIchc» Tk, EEEHHR
% lem Z&ZLAEWTS5, 8, 10, 13, 15, 18, 20cm DX Hic & Y, #E 5 cml Lo RBEEE»S
B’K 9% BORBHEEETIZ oW T ey bLTz, BT Ry FLEEHBEOERSAOEL, A: 1
~42cm, B :3~47cm, C :6~58cm, D :2~62cm, E : 1~25cm, F :2~26cm, G :2~26cm,
H:4~2lem, I :1~2lemTdh 5%, £/, TOFHAREEIHO I LF 7 ERWTE, SHEOEFEED
Lo L L EEHER E IERERBEELCB TETORERENSA NS, Zhbickdl, RO
T LRENLTEHHEOKREIWEED b 0 FEERIIAESAOBRIENZ ERIhRLBL, Eth
LRI EBBEOFEN LD L LR BT, ThZhOEECERMEMIROLAD L2 b, £
BOFEHHL, ERAMGEWSHE TS b0LRAEND, ZOFR, HETOREERDFREH
FOEEHRORBHEELRTEL o2 8WTHA I L, IBERBEDOIEENE (LAFEDEE
b FHMEBEOHEZRL2bD) REOUBREMOREHE L2 5.

ENTE, T2 7AXYEETOFEREL, 1950, 54, 55, 56 F0 4 HEFMOTEHEE L - T,
Iz 28em BHIFE B b DL THR6IE, ToL EOAERROERIIAL, SEEABICHL T
KiE-OEDEIETEES NS LTS,

ELcy i ARG
S5cmHTDLH D 2.5%
6 ~10cmETDL D 5.5
11~15 ” 12.0

16~20 7 18.0



— 12 — WERRBHARE 551885

T LI T T
NS
5) hwvw
999 2 i
99 .
MR
95 _
B o |
28
ﬁ 2 O/ .
P 4
B ]
50 i
= A 7z¥ 8825 H 229Cm 7
B v 29 206
el C v 30 244
5 D 31 236
35'0 EfZ¥T 25 116 ]
o F 26 1.8
é/ 5 GX¥7 25 98 '
H.+ 26 109
[L3x5 725 89
] -
O‘l 1 1 1 d - L L
|10 20 30 40 50 60
=] H  (cm)
FAM YFEEHOEEREIARDOREST
21~25cmETD G D 22.0%
2%6~30 7 18.5
31~35  # 12.5
36~40 # 6.0
41~45 V4 2.5
46cmPA ED b D 0.5
K B R OB

BREYFEICAEES NS AOBRE N E LT, IWHLETEOEE T2 BB L, LOEOKICID
LY, (MDD 2 BEREE LI GSEEL LTIWH LT 258 L R3b 5, BIERELHFED 5 T LHE
BOVROEHMOHIRTAL B, YHIFLEL LT, T0ERLALBIKCEY &0 2T42V, KiE



LG D 7 X XHOEREL 2, 3DEE (WA - BT F - AFD — 13—

L > THASETWVWE L) TH B,

RERRE 1772 - LEHRF L, B 1ImUEoBEERH 520, BETABETHLEERICI5HE
PREL, EERPFFICRETI LS, YHMTEYUFEOKICEY L Y 2TV, D5 2 BHER
BETR>TWHOPBEFITH B, KEICHZ - TiE, YUHOBE, REEELOERZEZEL TRYI L
B (RE 12cm 2L TREID +5) 277420, KEAEI Im? 720 36 FHEXERAL TS, ¥/
IWHLERZEL LTLERE 2EEZHVTVSL, ZOHDOROREEIZ, KEROFERIML S0
P YRR, TTTEBROIH LRI, FAERE 3em < 5023 TKME 15em { 5 WICIBEIY L
ZbDEFILHLLTWS,

LaL2R0, ZOHEICLBKREROD 12cm L WHIROR XL, T TIKEEECH R Y EEYAT
TWBL, U LEIROWTHIROENEAER CER, HEREENHR TSI L2E, TEIR
SRORERFO 12cm, I LD 15cm &), SHRESRIIV T2 EBNMEELEEE LV TH 5B,

ZIT, BEAFHOKERORY Y 2 >& 0 5 MBI ST THRERRE TR -7,

1) BEMEE,D 120m B L TREID Lizb o

2) i 9cm ”
3) 7 6cm ”
4) 7 3cm 7

5) IREHEEHHS 9emFBEL TRV L, FDIcmDIRDO 5L 3cmEH EIZHL, 6cmEHihe L
b D
PlE, 5T X » THRBELSEOHEIFE IROLBY TH B, Thitk s, URLMSLERE
B LTRBLZ L DIZ Y RENBIFCh o7c, CORBTHICERSRBZ LT, 1), 2) DM
i, ZHEEREVEBOENEDLNRVDIKFL, 3), 4) OUHE, THRbLEREL 6cmTiC
LTRELZHE, ELWNREEZETSZL, Thhbd 5) OUBTHRLIS L Hic, HEHMORIET
HWEZEHENDZ L2 T PRVDEVHERROIBZZETHS,
IR, SETOMBICBIT 2BHORMEETEHEEELANOENTE L, KfEOEFDZ LAz
5THA9,
1. #fX 1m? H7cY 100K (10X 1040) ZMREE L, EHFILPES 2~3em { bWicHiES L
TR 2L (HEDEHHE 21~24cm),
1. YEEFHOEY L VKK Icm EOREDIF 5,

H3R MY Y om B KER
(m2H7= Y 36 )

BEID | REED | 5
& (€59)

S cm cm cm % %
RE 12cm B X 759 23.6 54.9 31.3 57.0 0.5
7 9em 7 718 23.6 51.5 27.9 54.2 1.4
7 6cm 7 703 27.0 48.2 21.2 44.0 3.3
7 3cm 7 100 17.9 28.6 10.7 37.4 25.4
7 9cm DHH
ik 3cm, HIT 6 38 23.4 41.9 18.5 44,2 9.5
cmiEz
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1. BOES%9~10cm BERER L TRYY LEDOKRENRZEE LV, 1m? bl OFRBEREL 364
25 S0AREL T35 (1 [EFE 2 FEAEDTEHEE 46~55cm), = ORYI Y QT X > THREER L
RO LBEORET, FAEREZEEOL S 3ecm {bWEDTHRUIY Lz +5L, Kfk12
~13cm { B3 (U LEEOER R 50cm ML EDOEAKRIZOWTIE, $EMRE 3cm UESF3
TENREELW),

1. ROREIN 5cm LLFOBEARTAER L2V,

1. HEERBOREZ IEEREET I 2R EANRD LT L0 EEHELEZRAIE 75,

1. BEHOTZBIITENSL, EERVIFECHEET S0, HY &Y, WHLOBITFT
b5

2B, BEICRT 57 AXEHCETIRRIWMO IS, FickS - BRICOBRIC L hul,

1. M UTKkEEZEAL, LibERK GROEE 30cm) & LTEET S & ik BAIGEWRE
DHEANRELND,

1. EERSUKEEEOL O, ERMEKRT, FHE 18em KBET, RO SROBERNEL,
1 REAREOL FRRA D 35S L, & ZAREE 10 RV R 2 BT,

1. MO b0 ERRC L TH ERIIERL 2588, REMCRIT 2AROBERIIRTHEH 5,
THIREY 2T TBERERES NS,

1. FERRIC X5 L &k, KEBRCY > TOEREIERL 2 5HARS 5,

HLInTW3, 5 - /MR- &% oBERRIC I, 7 XXBEFO a-F 75 Y VEBRY —F 1
TEERORER (24 WeRE, 12050, 6F5f, 4F5R) BEELE LBEIE, WEBHORWEY
ZRORBERET R, BCHE, BFERLDILENATVS,

IV, WIS &I A EE

FALMA B 2 HERAEAROE L, TOMBICI VERD > T, YL, T2RE 244, LEEK
B2ELE, ThUEERANLRTVWE LI THY, FZ0EAROERAKICONTE, pRIVERD
5X9ThHB, T, 7 XX IMCRROZEHT, L bRHFEHUBOMETSHSZ L5, Fi
Fie i) ML, LEAKLUMEOmREL W LIER, EEME v AEeIcARICHERBEhS,

Y, I TRARBEHRRRTIE, TOMEKMERASHRUELIL, SEECBE L, BIE R FAFRME
BERBRIN (FHR), REEZRINBFHFRHBARRIEA (BRE) & Lk,

V-1. FAHFRMAEARBRAORK

TORFMT, BERECESHLTREEORIEPRBICOML, 1935 FERELR, FHHbkoEEE
RERETR->TWB LA THB (MEHRE 100~270m, FEFEHKIE9.1°C, FEM/KE 1,264mm, HiE
FETE 150cm),

TORBRITIE, 51 BRBEOEHRRL LT, (1) RALERMHOERBMOESR 100m OFEEI,
LA L 1 ERE 2 £48E ba H72 Y 10,000 ARY CHEH L T, MEORMELB L, (2) 2F7,
IXFT, IVIBIV XXOYEEFER 160m OEFEOELEHT, LibIREBEORGH (B
% B EERB LI LSO 1 EHRIIMITH OFSY, K 0.12ha, 3K 29474, ZFE3,816m?/0.1ha)
TREBEZ ha H7c b 3,000 KR YT 75 RFOTARICHERL T, 2O (Mgt 2L,



BALH G D 7 XXFFROERL 2, 3DELE (WA - 7T« KFD) — 15 —

ok YEEL 2EEHEROLE
(ha 729 10,000 A4 %)

T BN : HERFH R 1 EH
5 T & A 2 £ H 3 & H
AR DR *| em

D Ecm cm OEE%%
v OE A& B 280 27.7 48.8 58.3 13.5
IEIEB2E4EH 446 68.9 91.1 106.6 7.9

FES5R 7 XX, TIEOTARAERDORE

(GE#EZ45ER)
g2 ® )y 2 x|la 5 5| 3275 | n v v
\
£ F E (% 37.3 33.3 24.0 20.0
B EE (cm) 83.3 56.8 58.7 40.3

zhb (1), (2) OHBREL, F4, SRETLEEBYIT, 95, (1) ofBicksWTik, H#
it 3R E T L EFRE 2 EATEROSFVRERIT TH - 7z, HICLFEHEER LIHE, To%
FLOBESAL LT, EHEN40~50cm { bW 7225, BEXLIELIEAE TS L BRI TBRS
ZERBFON, ZoBLARREIORY)BOEELLZLODLITHD, Thbh, FhiclH&k
AR LA, RIB, BBEOEL O TAEBEL R, ZORMIGEVEI T 57
BDTRIBEVWHLHEEINS, ZOEEEITERT, TOREET DN [ZX] 2/ko72), ¥k
BEEASRRCEEL TS RBEL )T TVEHIC R SHANEN X ) Th 5,

(2) OTAMEEABR T, FHELLZORBIPR VTR TH o7, ZOERFEREL UL, &
BREL LRENZBHTH 2120 200bo ¥, % 2 pERXLVWET2bRY-72Z L, EbITFA
HHERTH A EHEMEBECRELZZ LItk 300 L Bbh 3, FiczofBicov Tk suiE L
PHYETHTHY, ZXFC W TRERAFLTWBRRTERVWRETH o7, Lzt T, Zhb
B ORIz H 2o Tk, "RICEAEEEZERLZ2TNIRL T, HORFcsy T fhofEEr» b1k E
HBEETCTHUYVER > TEARLRVDITTH S,

E2BREORRL LTk, AL 1 BERE 2 £EHCH L, RBRHATLREORZ 5 AT
X% 5 PFRT TEORBESIR L, 205 5ARKIE. EEK 100m OFEEE D BRI 1957 424
A1ERE 2EED S b HEAKE % ha b72 D 10,000 AR 4 T 400 &, BEK 134T F—BETIC 1958
44 FR0ut D KB ha b 7o) 5,000 ARYT 201 KM L7 (5 0F05 5, ZIZTEA, BREKAT
IZonWTkR%),

R & LIERYEOTICE 1 HFAEE TRV, UBREERERIVTAD 2EEL /2, FEFEIL, @
REbEL LTHERE (cm BAD) THB2, 1961 FE»5EMEOE CRTERE MES5cm 0k
3) ELBEIE LT,

CHhOREDMEETTOREEPPTS5LE6~TEDOLE Y T, TORERAK & bi3FELOMER
hd, bolkd, BEAEKTCOMROUBIZONWTIE, HERENSELSZLALMERES LEDR
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FALH G D 7 X HROERL 2, 30EE (A - &7 E - k&) — 17 —
F6R—2 7 XAXERAOBBEEINAKSIER (BR)
19584 1958 4¢ 1959 4 1960 4E 1961 4 1963 £
BIERE | R | HERNE (FL) 2 &£ B 3 &£ H 4 £ H 6 & H
em | B | ESIR | #5FER | ST | BFEA | &SI | MTER | ASIAK [WFEA| 43IK [RFEA
10
20 1 4 5
30 7 2 1 3 3 2
40 25 12 9 2 9 2 1
50 55 43 1 7 6 13 7 2 1
60 84 68 3 24 10 12 1 10 3 2
70 60 77 2 47 5 31 11 1 3 2
80 45 44 2 45 25 14 4 1
90 9 27 51 3 32 3 30 5
100 3 8 30 1 30 2 31 1 9
110 2 24 32 2 28 12 2
120 2 6 20 31 10
130 7 15 17 16 1
140 1 9 1 15 15
150 3 8 29
160 3 11 31
170 4 6 17
180 2 16
190 1 6 12
200 2 7
210 9
220 1 6
230 5
240 1 4
250 1 3
260 1 3
270 3
280 1
290
300 1
310 1
320 1
330"
340
350 1
360
370
380 1
H 291 283 8 256 27 247 9 238 9 230 8

%, BBHETRT, FOMBREER (ETE, RES) 2E0ATALBIC W TENL, 2ok
ETFARDEED b REBEOBHA L T+, FRKEBBICSO CRBITASL SERFELLLOEEAT
WoTew, BEBWTEDERHEL VNS HTWE LD LH 5,

1EH ) OBEER, FHIBIOEYOEEMEOEDEL FOEELPT 288, SOIHELLHAE
EHHERAICHEREAN TS LESROL 53, 28, HPOERIFA—HBEICRT 3 1Eh7
Y ORERDOLE, TRALEBLNIREBMICEAZE LD THS, Thicksd L, —BHICIEEO KX
WHDREED 1EDHT) DMERDRENLDOTHBZ L5 2R 308, BECIRA—#E2 Lo
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FETR FHRBRHANICRT % 7 XX OIEHAREK

1.0

20

40

RUPE o7z (FL LTHEERS

\ﬁi@ﬂ:ﬁ MR EEME@E)| 2468 | 348 | « 48 [seB|csnlrER
\§?§§ff 1957 | 1958 | 1957 | 1958 | 1958 | 1959 | 1959 | 1960 | 1960 | 1961 | 1961 | 1963 | 1963
5 BEXAx|BR| A | B |Aa|B|A|B|A|[B|Aa|B]|aA
AEFEAE & 4000 291| 348 283 342 256 332 247 331 238 319 230, 310
F¥gME cm| 53.7] 66.9] 65.6| 72.1| 94.6| 87.6] 113.9] 99.3| 122.7| 116.6] 147.6| 165.0| 197.1
ggﬁﬁﬁﬁ 0.4 0.7 0.7 o.8 1.5 1.2 2.1 1.7 2.3 2.2 3.1 3.6 4.2
BEOHE |11~ [24~ |11~ [34~ |24~ |22~ |28~ |21~ |19~ |32~ |27~ |48~ |30~
cm| 98 111 115 123 160 147 210 197] 245 268] 306 383 450
&ggt{g — | — | 11.9 5.2 20.0 15.5 19.3 11.7 8.8] 17.3 24.9 26.7 24.8
ig”ﬁﬁi — | - 52 8 of 27 10 9 1 o 12 g 9
%ﬁ@ﬁﬁ% — | — | 13.00 2.7 1.7 9.5 2.9 3.5 0.3 3.6 3.6 3.4 2.9
Eggggg — | — | 13.00 2.7 14.5 12.0 17.0 15.1] 17.3] 18.2 20.3 21.0 22.5
—_— 8 O KALCHEKER I BATHLEFEEIZL > T, ZOMHE
F. 1960 % 1z A A * = 1 240 A
I_E';_S_O & 1961 - E// Bz VERDBZLEDbIS, 1
& _— A —" RS 2 m BUF o HEHARic 30T
G~ _p0 i
4 /c,“ci a{ °E‘.’5Bo‘5/ i, £ OBIE KL 72 213 L S EE
J st L MOHERD #20KE V. 0 5
— _ | c
| FF gBgbtc Bt/ B, AIRY ELHOFE HEARE
N 90 St “het et DETASHERSE LTNE) 2b
#t AT b 0% J |wnsme O
= . ;D c [C A 1958 & HT, HEHOKH L Bbh, FDR
151 coe S g:gg Eid, EREEOTREMD 5 X
10 ¢ c/’ 0. 1961 BB BHEROSSITEH L0
1962
£ E 1365 LB ERB, BARKIC, 1958EMD
e 19634 % TOWEHMT T, BbE&
—~ F
o
Nw?”

03 05

il

=t
=

151

B ()

H5E 7 PRSI BT 5
1EHIZY OBERER

FECWERETHRHLTWAE R, FOMEREL LTI, EREOEROREE, BE, BROE (L
L TARRHIR R & DR S MWRIEORE) 03510 b, ICHERk®% 3 £ 8 UBOREDIZ & A L A8
BOETH D, LIk THRERICOWTIREEER 2L, BBEIFROBENEIIC X - THIBRAKE
EEEhZ LD LEDbhS (FE: 7 IFIHBNEEOVNHETHE LS TNS), ZOFRED

Pole) LBbhd i 1960 ETH
Y, THIZOWTIBLER HITbh
B,

RISV TIE, H#ERE7EE08



FALHS D 7 X ROEEL 2, 30BE (WA - £ - KD — 19—

- o AK o
| ® m{ B& A
L 1.3.45K a
. %ia{7 52 17
2 PLe 5. |°
O 1 ) °©
Fl I /I% AL60 l
oL RN
e | eoV® [0 4
~ i | A __:—.:%Ls_'_ T ra 8
moy &Ty/'églqd’mﬂ |
ok RS S nd Dl !
- %< ‘A I | [ .
et [T
EaulN
¢
|
0 1 1 1 L 1 1 1 ] 1 1 1 1 1 1 1 1 L 1 L
1.0 20 30 40 50
1R ST fi= & (cm)

FE6H 7 XXEHRACRTER (BLE5cmb) T 2HE 0BG

FRERL LT, BEKE L OUMNAIEZER LI LIZL X588, —FHEREREETLREL B
Y, LrbZOWERNE L > TROPWVIRE CUHROMIR) KbdZLehde, HRICE > T XF
BELEHEOE LD TH S Z LRSS,

HERERAOERNOMERE TR, EREOPRIICHEL bhcbDIZE BIFT, WgHiCEW b0
EZOFRBREN, ZOZLREARLE S, JXXIEOEFTCVPCAREELEL T 512 Y5E
5L0T, FICERKRECEL T, ZOERANKEAROMBIC 2520 E SREEBLRRLREL 2
FhEishnitzLdLTnS,

SEi, ZhLORED S L, 1BUEDTHERRHZL LS5WT, A - BERKEZ—HELT, EHAORT
BEE Gblks5ecmbnlzs) cxtts8@EoBEREEET L, H6 KO XS LiROERM S HHb
h3, LaL, BITER1.4~3.4cm, BETIZ0.9~1.6m £TO AP0 HARRIFbH
5, ZTHRARBHUZBNT, ZOBBEECHEEANELE - FEZZIL->-TWIILILIBLOT
H5HH (BEH1, 28R), RECENTH S, ZOMBROMED L EED REROBEICHET 1R
ERFEHTNE, $7TRPOREEHRTERL 25,

V-2, SR RMEER A D R iE

ZORBRHT, FHIROKIEE X Y M 5 kmDREMICH » T, SFARRBFEK (EEELERR
iR - T3 LIAThD, AMlE7 AXORRSIHHIRNTH > T, RBRMOEDICIZ7 XFORR
AP L UHERHSR S F bhd (MK 100~130m, FFHKIR 11.9°C, 4FRKE 1,222mm, FHEEK
E¥ 15cm),

L7cdsi= T, ZORGBH TR L TRRERDI TH B, REBRE LT, L L UERREEER
B (1 2FTDOKE X 35m X35m=0.1225ha, ZDFIZ 15m X 15m =0.0225ha% 4 KT, ThEhIC ha
H7o v 1,500 &, 3,000 4, 4,500 4, 6,000 AL OEAZERTS) EME LT, 195944 AiL5
DT, & 5IC 1960 4E 4 Bicit, MHIFOMEsARK Y B L7 2,500 &K (35m X 35m =0.1225ha) &
5 PR, TRZIIC | EHE 2 AR PR L 72, HERIORE EH 100~120m O ~REE O



— 20 — HERBRSHERE HF£188 5
FBR 7 AXHERAROBEMIAEIER
A X B X
. 1959 4 1960 4& 1961 4 1960 4 1961 £
B
MR GE (K 2 & R 3 # B fEHRSE (FK 2 # H
em | ZESIR | REFEAR | ZESIR | BEFEA | ARSI | TR | &SI | AEFER | AR | AFEAR
10 5 1 1 10 3
20 49 17 2 2 4 27 8 2
30 175 49 11 14 3 228 29 6
40 347 77 12 35 7 563 69 6
50 452 101 13 44 7 460 126 3
60 299 127 3 41 5 160 222
70 152 242 9 76 10 32 242 2
80 66 260 105 7 3 219
90 15 232 141 8 215
100 2 181 224 7 148
110 2 101 158 3 92
120 1 65 156 2 50
130 34 139 1 22
140 11 90 1 9
150 6 72 6
160 4 40 3
170 4 31 1
180 3 21
190 20
200 13
210 7
220 6
230 4
240 3
250 1
260 2
270 2
280 2
B 1,565 24 | 1,515 50 | 1,450 65 | 1,483 16 | 1,461 22
& : EAOBTE XRTHIFAER OBE TR L.
F IR KIBRRHARIZEIT 5 7 XX OMERRE
N K RN 2 # H© 34 B
WAL 1959 4 ! 1960 £ 1960 £E 1961 4E 1961 4
5 B A K|B E|A K|B K |A K
£ F N B O 1,565 1,483 1,515 1,461 1,450
I ¥ st & (cm) 49.4 43.2 79.7 76.6 109.9
HEFEHBRTEE (cm) 0.3 0.2 0.7 0.6 1.4
# & o # B (cm) 10~120 10~80 10~180 20~170 10~280
LEb)yomERE (cm) — —_— 30.3 33.4 30.2
LEOMBARAEE ) 24 16 50 22 65
U FE o M B R (% 1.5 1.1 3.2 1.5 4.3
FEERE D b D RTEMEE (%) 1.5 1.1 4.7 2.5 8.7




FALHIS D 7 XXMOERLE 2, 3DEE WA - B7F - ki) — 2l —

BaTH B,

R 3ER ETORMTIT, FERK L b EEERFEOBNC L 5RENEIRD LR T, &
LAERKZD b DODMHOE L 5REVENBDOLNB X5 TH D, I, BELAFERL 24
5 pETEFENC—EL T, Thehi AR (1959 4FiEH), BIX (1960 ) L LT, ZOR#EE»
PIFTHBLES, 9RLRD,

ZOFBEEHIEOEARBROL O L L TH 5 L, ERBEOERICBOTIE, 20~30cm £ 5WE
Polehd, FOBROBEREIC B TITEER 30cm & &b TIERIZMHY, T ADDRNDIE
7o, LALBROELZSWTIE, ThNENRBRHMERBEEAERO RS b, Ric 1959 Eic il
LIcRIZBNTEL,

D&, 195MEITHER Uiz 5 2T (kR 34ER) I22n T, ZOERADRITERICHT 385 OB
REZELTADL, ZO50HOHEKRDS S, 4 »FHHZER—OREFAZRTR, 1 2FHEG e
HERERRET, JIOoMRTRbENS E6RD). 4B, ZOMBROMEREL L IGEEOE
REBLDLHEEIND, £, FARBRMOZ 0 2 BOWMBOMEE, WIhbRASIAHIZLILOMTH
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7 10 9 6.9 8.1 | 0.0139 7 14 29 12.1 15.6 | 0.0877
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7 14 20 12.8 14.4 | 0.0873 7 9 24 7.2 10.7 | 0.0227
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6 4.3 | 1.25 2.0 6.8 1.8 5.3[1.23 2.0 7.8 2.8 0.005 0.012 | 0.001
8 5.9 | 1.45 2.1 9.0 2.8 7.0 1.43 2.0 9.9 4.1 0.011 0.027 | 0.002
10 7.3 |1.66 2.2 | 11.0 3.7 8.6 | 1.60 2.0 | 11.8 5.4 0.020 | 0.047 | 0.003
12 8.6 | 1.99 2.1112.8 4.5 10.1 | 1.63 2.1 | 13.6 6.6 0.032 | 0.072 | 0.005
14 9.8 | 2.25 2.1 ] 14.5 5.2 11.5(1.78 | 2.1 15.2 7.8 | 0.046 | 0.101 | 0.008
16 11.0 ] 2.32 | 2.2 16.1 5.9 | 12.8 | 1.72| 2.2 16.6 8.9 | 0.062| 0.133]| 0.012
18 12.1 | 2.70 2.1 117.7 6.5 13.9| 1.68 2.4 {17.9 9.9 0.079 | 0.168 [ 0.016
20 13.1 | 2.95 2.1 19.2 7.0 | 14.8 | 1.76 2.3 | 18.9 | 10.7 0.097 0.207 | 0.021
22 14.0 | 3.41 1.9 ] 20.6 7.5(15.6 | 1.74 2.4(19.8 ]| 11.4 0.116 0.249 | 0.026
24 14.9 | 4.00 1.8 ] 21.9 7.9 (16.31.85 2.3 20.6 | 11.9 0.136 0.293 | 0.031
26 15.7 | 4.28 1.7 | 23.1 8.3|16.8|1.94| 2.3|21.2]12.3| 0.157| 0.339 | 0.036
28 16.4 | 4.48 1.7 | 24.2 8.6 | 17.2 | 2.10 2.1 21.7 | 12.7 0.179 | 0.387 | 0.042
30 17.0 | 3.93 2,1 ] 25,1 8.9|17.6 | 2.54 1.8 | 22.2 | 13.0 0.202 | 0.437 | 0.048
1 # ﬁk & *
Wb | BN E & (em) # # (m) PR (m®)
BER+ B+
o] o 4[] b | TR [poeta] o i [BE) b | Fee | s | BT om
2 - - - - - 0.5 [ 0.25 2.0 1.0 = - = -
4 0.2]0.37 1.9 0.9 = 1.2 |0.57 2.1 2.4 - = - -
6 0.9 0.73 1.8 2.2 - 2.1 0.98 1.8 3.9 0.3 - 0.001 -
8 1.9 1.08 1.8 3.8 = 3.111.29 1.9 5.6 0.6 0.001 0.004 -
10 3.1 1.28 2.0 5.6 0.5 4.3 ]1.55 2.0 7.4 1.3 0.002 | 0.008 -
12 4.3 1 1.43 2.2 7.4 1.2 5.6 | 1.83 1.9 9.1 2.1 0.004 | 0.015 -
14 5.4 ] 1.58 2.3 9.0 1.8 6.911.93| 2.0] 10.7 3.1 0.008 | 0.025 | 0.001
16 6.411.76 2.3 | 10.5 2.4 8.1 2.03 2.0 12.2 4.1 0.013 | 0.038 | 0.002
18 7.4 | 2.01 2.2 11.9 2.9 9.3 | 2.14 2.0 ] 13.6 5.0 0.019 | 0.055 | 0.003
20 8.3 | 2.22 2.2113.2 3.4 | 10.4 | 2.29 2.0 | 14.9 5.9 0.027 0.075 | 0.004
22 9.2 1 2.50 2.1 | 14.5 3.9 | 11.4 | 2.42 1.9 | 16.1 6.8 0.036 | 0.099 | 0.005
24 10.1 | 2.68 2.1 | 15.7 4.6 | 12.4 | 2.47 1.9 17.2 7.6 0.047 0,126 [ 0.007
26 11.0 | 2.70 2.2 16.9 5.1 | 13.3 | 2.55 1.9 18.2 8.4 0.060 0.156 | 0.009
28 11.8 | 2.97 2.1 ] 18.0 5.6 | 14.1 | 2.34 2.1 | 19.1 9.1 0.075| 0.183 | 0.012
30 12.6 | 3.33 2.0 | 19.1 6.1 | 14.9 | 2.38 2.1 ] 20.0 9.8 0.092 | 0.222| 0.015
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o= | (2 —2)
n

DRITE » TRz, STCHMCFERED 25 = 20 ZBAL T—EE - THEBRFBREED, IdIT
BHIRECEEL Tk, BROF 7Y BB LERbRERICFEDRNE HBE Lz, Lichi-> THE
RO BRABERECRICETOELET S (F15%K).

ZOEIIRLTHELLE - THRAROMEEE L6 EFLT, bR 2R ToE2  » TER
K, FER, SERERRLTHNEEZRE L, 28, I TR LSKET, MK 3BT Ric
FT3L0T, WhbIER—HIANTOREEL THLNIRELDOTH B,

VI-3. BREERORE

T TR, BEARORMMEREIZLERBRREICO W TR,

— R BOERD LB VERd L ORBOBERIE, BAY L RIERTRbTIENTESL
éhTwéoLtﬂoT,D=K¢hmmRﬁ:h%KE%%@%?*&TW&%&&WATW%%
ZHhEHEEOH TH S, ZOBEHRET, BEROAZR L FHEE, BHBEc W TLR U HE TR
TE, ThEREER, WEH, BMEBERRLIFATYS,

T TCOMBRENEHREIC S 7 » TiL, SRR (RI3EA 45 &, HERKEA 34 5) OMEHO
BoktE Fiv CEERRICHET 5 = 2 L,

T, BERAREERRMNCEN T2 1Chizo TiE, 2E¥0FERELONE WEEZRDHE),

(1) £2BBoRNEREEAHER (d: D) offE,»bRD 35,

(2) BEBOBERS (D) 2HEL, Obicz ORKERAEBICHIES € TR 5.

(3) FEMOBEE (D—d) 2FEL, ObizZOMEER FNERICHINS & TRD 5,

(0 wEBomEE (Polx1000 #RHEL, ObicCoEEE RHERICHIES & TR 5,

DX, MEEEOEHICIMEEE, BMEE, KELELBOBOEMTLAEBNSASL, £t
ZOREMED OHCMOBELHELTES DI TH D, Lizhio>T, ¥ OFELEEL THEARKENRD
BN, LabEOEREHEDOLDOLLRKRAINRTHSH, 72, LOFEEEETSIZLTYH, 20%
BHEPEERICFEEET 2L Tho TiERbRVDITITH S,

AERL LT, Tho RAER, SRR BRE REREZThThYHic s ), Xz RrNER
FRREAER (REROHE) LT HEHRBE ISRy FLTHRB L, ZT0X,
YORRZEE A LEREBEZ 2L TWEZ 8B LN, LEl>T, Y=a+bX $tid V=aX?
DX TRbLENDN, FCRMAERL RNEROBRIL Y =a+bX, FBERE MEE, RERI
DNTE Y=eX® OXTLIVBELCHETSXI)THS, Thbb,

(1) ENER (d) LEMNER (D) LoBFE Y =a+bX ORXTROHE

(2) BENER (d) LBERE (K) LoBRE Y=aX® DR TRDOIHE

(3) BNER () LERE (B) LofRE Y=aX? DX TROIGE

(4) RNHER (D) LRER (BP) LoMfRE Y=aX? OXTRDHE




HHiE D 7 RFKOERE 2, 3DEER HIE - £5F - KD — 31 —

SEDHEED B,
(1) D=0.71+1.065d  #HBHREL (») 0.9986 FRHERZE () 0.2573
(2) log K=0.1141—0.0573logd  #EBAR%K () —0.7996 HEAERRZE (s) 0.0080
(3) log B=—0.37114+0.5057 logd  #AB3{R3EL (») 0.8004 IZHEFRZE (s) 0.0705
(4) logBP.=1.5358—0.4317 logd  FEEREK () 0.7612 #RAERRZE (s) 0.0648
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ek 73X, FIHEORNEE

7 X ¥ 7 X ¥ 4 X e
= v
> R | o R | o G
1 4 el 8| B 81 rlon] B | 82 64 ron o] B
cm| ecm| cm % cm| cm| cm % cm| cm| cm %
4 4.97 0.97| 19.5] 1.24 4 4.80 0.80 16.7| 1.20 4 4.86| 0.86] 17.7] 1.22
6 7.10 1.10[ 15.5/ 1.18 6 7.02| 1.02 14.5] 1.17 6 7.05 1.05| 14.9] 1.18
8| 9.23) 1.23 13.3 1.15 8 9.28| 1.28/ 13.8/ 1.16/ 8 9.22) 1.22) 13.2] 1.15
10| 11.36] 1.36] 12.0] 1.14] 10 11.40| 1.40, 12.3] 1.14] 10 11.36| 1.36] 12.0{ 1.14
12| 13.49) 1.49 11.0] 1.12] 12 13.56| 1.56 11.5| 1.13| 12 13.50, 1.80] 11.1] 1.13
14 | 15.82] 1.62] 10.4] 1.12 14 15.68/ 1.68 10.7[ 1.12| 14 15.62] 1.62] 10.4] 1.12
16 | 17.75 1.75 9.9 1.11| 16 17.76] 1.76] 9.9 1.11] 16 17.73 1.73 9.8 1.11
18 19.88| 1.88 9.5 1.10 18 19.80] 1.80] 9.1 1.10[ 18 19.84| 1.84 9.3 1.10
20 | 22.01| 2.01 9.1 1.10f 20 22.00] 2.00| 9.1 1.10 20 21.94| 1.94 8.8/ 1.10
22| 24.14 2.14 8.9 1.10| 22 23.98 1.98 8.3 1.09] 22 24.03 2.03 8.4/ 1.09
24 | 26.27] 2.27 8.6 1.09] 24 25.92] 1.92 7.4 1.08] 24 26.12 2.|2| 8.1 1.09

& RFOEHIENER L OBBRALEERD7ZLOTH Y, I KFOMEPLHBITRDIZLDOTH

T, ZhooBRERFTAEEI ~12-ERY, ELIhb0EXEERICER L D, &
Iz E DfEN b HICHMOBEEE BH L THIORE 16K TH 5,

IDEOE, EHELLEREREEOHBEETRL, i (1) oFNERLE RHERL OBFRTIE,
FEBBGRE0 0.9989 & X WV REOHEE R T, Likd-T, —RIOHFRPOERMEDOEE RDFMN X
VRERENLICELLNEDLIT THEN, i, 20 (1) OBERIE 2V TiE MTHERE £ =idf &%

L EAER L ORICAR A D OAEREBEIEN 2 &b, BNER L RAER L OIS E O G
BoB0b, TOBRIEEERODE KL CRECHIEL Lo W) DRBREERTHS ] L

P IRHEHLTWS,

Eio, FHIEIC X 2 BMBHER S HICHEOMKRERDbD B16R) &4k, (2) DFER
X > TsRod 7= B R AR B B IR b 7o it LEAEAS L L b ERDIERIC R TRE L 267, —HkH
EREFETBERELRY, ZORC X HBREE»SEH TS Z L XY TRV I L b7,

i, BEETRIDI IXOBBERELHNET S0, Tk FOFHRM L L TOERBETHS 25
7, IXTITOMBEEE Y=aX® ORXTEHLTHB L, aF+5 (BEE31A) Tix log B=—0.6721
+0.6268 logd (7:0.8028, s:0.0871), I XF 7 (&R 564) iX log B=—0.7276+0.5733 log d (7
10.7866, s:0.0845) DfEEZ >3 (FIIH, F16K), TofEcIhE, F7EDS5LTLa 70k
BIXFTED FER20~25% KEL, 7XFFIZDaFT L YEBHIT27~41% L KEWZ L by
%,

INXOE, IZAFIIVEBORPTHLRCT R L LLICHEOBWKTET, 20 FER LA
BEf4~24cm ETOHEHEATILI8~8 B BATVWBZLIZhB, Lic-T, 7 XXM FIHKEELT
i1, MRBEESLH CORRAFERBEN DT T, L RIFAREEDHESTYL, AREREL ) BR
EEOFVERN DI THD, 28, 7 AXOMFHALIERIKEA & OBt EEO ik Ciim R 18R
Do,



HAbHF D 7 XFHhOERL 2, 3DOEE (WA - 27 ¥ - KD — 33 —
ETE L B EEEE L OB
7 X £ = + 7 N x + 4
ERERLEEEL O RNERE L B & O R LR L O
(4 Erokwrgt (3) o kwrgd (3D Erokpras
B | ekt ol W | B | Rt | B | B | R | B
B | Ee EREREE g | Fx | me MERREE Ly | mr | e HRERER Ry
cm cm cm % cm cm cm % cm cm cm %
4 4.85 0.85 171.5] 1.21 4 4,51 0.51] 11.3| 1.13 4 4.42( 0.42 9.5 1.11
6 7.17] 1.17 16.3] 1.20 6 6.65| 0.65 9.8 1.11 6 6.52| 0.52 8.0] 1.09
8 9.23] 1.23] 13.3] 1.15 8 8.78 0.78 8.9 1.10 8 8.62 0.62 7.2 1.08
10 | 11.400 1.400 12.3] 1.14| 10 10.90| 0.90 8.3 1.09] 10 10.70, 0.70 6.5 1.07
12 | 13.50, 1.50, 11.1f 1.13 12 13.01| 1.01 7.8 1.08] 12 12.78| 0.78 6.1, 1.07
14 | 15.62] 1.62 10.4] 1.12] 14 | 15.12] 1.12] 7.4] 1.08] 14 | 14.85 0.85 5.7/ 1.06
16 | 17.78] 1.78 10.0{ 1.11| 16 17.21] 1.21 7.00 1.08] 16 16.92] 0.92 5.4 1.06
18 19.83] 1.83| 9.2 1.10 18 19.30/ 1.30 6.7 1.07] 18 18.98 0.98 5.2 1.05
20 | 21.98] 1.98 9.0 1.100 20 21.39 1.39 6.5 1.07] 20 21.04| 1.04 4.9 1.05
22 | 24.08 2.08 8.6 1.09] 22 23.48| 1.48 6.3 1.07] 22 23.10 1.10 4.8/ 1.05
24 | 26.221 2.22 8.5 1.09| 24 25.56| 1.56 6.1 1.07] 24 25,16/ 1.16 4.6 1.05
5’3
V-4, BNEABOREESSR

PEDX5ic U THEREELEI UL, AR DL T (3) OFEIC X » TEH LM
REEEZRALT,
(F 13~18[X), 723, BHEOHAL, MBEBERE0 I LERSRHER (FREHR, B3 &7
XXBHMER () OFFPLENLZLOLZEEL TRELR.

o E IBRISE I8ROFMREMEC S w v b LiclEid, BFe L THWBEBITAEARD BRI E

ThY, ¥, FEBROREINBOL ST, 2hdb7 ey b ENEBHOBEDOHERITIS U -E

LHELLLDTHD®, vy MELRERREZLTLL—ET2LOTRARY,

SERFHESh K

NOMEIZ B L THERIC 15T 2 BAD RARKIEZRE L

L»L, &

OEMIISURELTRELDT HEZILHPHAT, AREMBICIE FHREE EBORNI bR
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18R BRI T B 7 X FAEBRBEAD FefT e K

i3RI X U RE AR £ OEE, THRER
EEEVIRLTH S, 28, BERERLE, BR
RROMMB L ORMOEOZEZ REYH (24)
TRLMETH Y, FHRERL X, ZOFEBTE
T3 REERD B2 20 FRTHRLLEZNS,
FEBZE ETETBEL TR (FE17~195),
MEERORR - MEFAOERRRZ. BHEA, FHAR, LBROEKRL b, BERERICBVWTE
44 (E1.3cm, P l.lcm, 450.9cm), FHFERICBWTIE6~104 (F1.2cm, H0.9cm, %
0.6cm) ZIRL LT, OLRBICTRT 2MMERY, ZOHEE, FHBHRERMBOZEIELAT
&, PEARIE, HEARINEFELRD, —F, EREEADEES I CTHRERT. BOFE L LER
HEBIZL b > TEAL, BEERRBEICBVTIIEARL LIZIF 104 (B 0.9cm, F0.7cm, %5 0.6cm)
ERRLLT, OLRLRBHICTRL, FHRERICEV T, 224F@F0.7cm, F0.5cm, 4 0.3cm)
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HtHE D 7 XXKOEEL 2, 3DERE WA - K5F - KFD — 35 —

Bi%EREARE LT, OLBRICTET3HMRE A5, ZORRERMBOZEIELA 19E, PHFA 24
F, FBARBFECHbbID (F17H),

Zhizk B L, BFARIERERICBOY TERKEARL ) BHcriR VEERREEERTR, RIEZE
I 20~ 24 FLRDBEERERIC BT, BIHRBBAOFLIFAL D LRSHERETT I L1
Hahz, Z0HEKIT, >FCBRRBZBBRELCSVWTLED LR, ORI, & LTHAROIEER
1. TRbOLFARDOESWIEE (HFLEE) OB IS b0 TRAVI LERSNS,

BEORE - WHFARDOEFE R L FHRERIL, EFEAEETHORRERENKEL, FHEARICRSIT
DNTEORKENEL Hbbh, LrbEFREEISRICTRL, FHRRRBICBNTIIRRLARIC
T2 GEERREORKEIE2HED 1.4m, F4ED 0.9m, %5 8FD0.8m, FHEEROFKIE

FlITR VTHRSEZRORER (BH7 : ecm)
7 3 *

£ ® B ok T % Bk
" E E ¥ B |w S AR E & | v 5
glnnk| Bl | Yl ennr|Sef | el wuan g Fed
2 2.0 1.00 1.00 0.9 0.45 0.45 - - -
4 4.6 1.30 1.15 3.1 1.10 0.78 1.7 0.85 0.43
6 7.0 1.20 1.17 5.1 1.00 0.85 3.2 0.76 0.53
8 9.0 1.03 1.13 6.8 0.89 0.85 4.6 0.68 0.58
10 10.9 0.98 1.09 8.3 0.80 0.83 5.8 0.60 0.58
12 12.7 0.91 1.06 9.7 0.73 0.81 6.8 0.54 0.57
14 14.4 0.85 1.03 11.1 0.67 0.79 7.7 0.49 0.55
16 16.0 0.80 1.00 12.3 0.62 0.77 8.6 0.45 0.54
18 17.5 0.75 0.97 13.5 0.58 0.75 9.4 0.40 0.52
20 18.9 0.70 0.95 14.6 0.53 0.73 10.1 0.37 0.51
22 20.2 0.65 0.92 15.6 0.50 0.71 10.8 0.34 0.49
24 21.4 0.60 0.89 16.5 0.45 0.69 11.4 0.30 0.48
26 22.5 0.55 0.87 17.3 0.40 0.67 12.0 0.27 0.46
28 23.5 0.50 0.84 18.0 0.36 0.64 12.5 0.23 0.45
30 24.4 0.45 0.81 18.7 0.32 0.62 12.9 0.20 0.43

i # e 5 *

£ w) ® % A | w7 W K 4 B &
" R A N E &[T B upn % &7 _5
glomns| R | f o lenen| ST | R onne Rk f el
2 - - - - - - - - -
4 0.8 0.40| 0.20 0.3| 0.15 0.08 - - -
6 2.2  0.70 0.37 1.1 0.40| 0.18 - - -
8 3.9 0.85 0.49 2.3 0.60 0.29 0.5 0.30 0.06
10 5.7 0.90 0.57 3.7 0.70 0.37 1.7 0.55 0.17
12 7.4 0.85 0.62 5.1 0.70 0.43 2.7 0.50 0.23
14 9.0 0.80 0.64 6.3 0.60 0.45 3.6 0.45 0.26
16 10.4 0.70 0.65 7.4 0.55 0.46 4.5 0.42 0.28
18 11.7 0.66 0.65 8.5 0.53 0.47 5.3 0.39 0.29
20 13.0 0.63 0.65 9.5 0.50 0.48 6.0 0.36 0.30
22 14.2 0.60 0.65 10.5 0.49 0.48 6.7 0.35 0.30
24 15.4 0.59 0.64 11.5 0.48 0.48 7.4 0.34 0.31
26 16.6 0.58 0.64 12.4 0.47 0.48 8.1 0.32 0.31
28 17.7 0.57 0.63 13.3 0.46 0.48 8.7 0.31 0.31
30 18.8 0.55 0.63 14.2 0.45 0.47 9.3 0.30 0.31
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FtHF D 7 XXHOERL 2, 3DEE (WA - &7 - AFD — 37 —
WOk T B B H M O R E B (¥ : m?)
5 ¥ *
4 ® B K T P

" E E ¥ 5w % E[E 5B |a E E(E 5
RURE | peg meg PIRR| Fep ner PFEE R |neg

2 - - _ _ _ _ - _ —
4 0.004 0.0020 0.0010 0.002 0.0010 0.0005 0.001 0.0005 0.0003
6 0.013 0.0046 0.0022 0.007 0.0025 0.0012 0.003 0.0010 0.0005
8 0.028 0.0074 0.0035 0.015 0.0041 0.0019 0.006 0.0015 0.0008
10 0.047 | 0.0099 0.0047 0.026 0.0056 0.0026 0.011 0.0024 0.0011
12 0.072 0.0121 0.0060 0.040 0.0070 0.0033 0.017 0.0032 0.0014
14 0.100 0.0140 0.0071 0.056 0.0082 0.0040 0.025 0.0039 0.0018
16 0.132 0.0158 0.0083 0.075 0.0093 0.0047 0.034 0.0045 0.0021
18 0.166 0.0173 0.0092 0.096 0.0103 0.0053 0.044 0.0050 0.0024
20 0.203 0.0187 0.0102 0.118 0.0111 0.0059 0.055 0.0055 0.0028
22 0.243 0.0200 0.0110 0.142 0.0118 0.0065 0.067 0.0060 0.0030
24 0.285 0.0210 0.0119 0.167 0.0124 0.0070 0.080 0.0063 0.0033
26 0.329 0.0220 0.0127 0.193 0.0129 0.0074 0.093 0.0065 0.0036
28 0.375 0.0229 0.0134 0.219 0.0132 0.0078 0.107 0.0068 0.0038
30 0.422 0.0235 0.0141 0.246 0.0135 0.0082 0.121 0.0070 0.0040

## % % & *
4 ® B % B k| % Bk

" ® E| ¥ 5o E E ¥ B x & B | % 5
RRRE peg | nen POER| Feg | pen PRRE| Feg kg

2 — — — — —_ —_ —_ — -
4 — — — —_ — — — — p—
6 0.001 0.0005 0.0002 - - - - - =
8 0.004 0.0012 0.0005 0.001 0.0005 0.0001 - - -
10 0.008 0.0023 0.0008 0.003 0.0010 0.0003 0.001 0.0005 0.0001
12 0.015 0.0035 0.0013 0.006 0.0015 0.0005 0.002 0.0007 0.0002
14 0.025 0.0050 0.0018 0.011 0.0025 0.0008 0.004 0.0010 0.0003
16 0.038 0.0065 0.0024 0.018 0.0035 0.0011 0.007 0.0015 0.0004
18 0.055 0.0082 0.0031 0.027 0.0045 0.0015 0.011 0.0017 0.0006
20 0.075 0.0099 0.0038 0.038 0.0054 0.0019 0.016 0.0022 0.0008
22 0.098 0.0115 0.0045 0°050 0.0061 0.0023 0.021 0.0026 0.0010
24 0.124 0.0129 0.0052 0.064 0.0068 0.0027 0.027 0.0030 0.0011
26 0.152 0.0140 0.0058 0.079 0.0075 0.0030 0.034 0.0035 0.0013
28 0.182 0.0150 0.0065 0.095 0.0080 0.0034 0.042 0.0040 0.0015
30 0.214 0.0159 0.0071 0.112 0.0085 0.0037 0.051 0.0045 0.0017

T, BEEZOREROEDFEERHEL THB L, 7 XXMFERIRC 7 XX DEEE ITfERK
BARLD~I0ELOVEEE o TWBRZ ERb2SE (F 19K,

VI. & X ¥EFEMROFHMIDREICDNT

VIE CIRAFREMS ORE 7 X¥HS HFEHR L ERKENR) 0EBL EARRE EHICRR, L
L7 AXHERIT, TSI TICE > THRRESEDZLERTHIETHI LMD, ZZTRINADHE
HED L, BICHFHFITONT, ZOKSAOHKEBLL LIRS AROREL X OMFHE, S5
TG LToRRSAOBEHIc oW TR 3,
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VI-1. FFORLEFHEZOFE
HIROEHOEY 2 TIFEORAEAET S, BESEROTEN & AT 5 ik O S EEBR
DiEH, BROFEERSICE D WHEOELREL TOFREL = WHIC X 3 FLES O RO L £ DR
H, SHLIERFAMIZZAZE 2 EROFEL WS X5, HERL MTHREVCEEREORERE

20K CARERER OFHRH A

S TEREEHRLIY: REEERELD- T
5, ZDX 5T, B b oW|RT, Ik

ARDER FFEORE [T sREDOEE )
” RIS T E DD TERORTFRRES hizh
3.0 7 6
45°m , * . DTHBTL D, WHRWC IR ZOHE
6.0 8 6 ZHRLUENBLOTEARN,
7.5 8 7 ZITH, ThLBEEOETFNI L, £k L
9.0 9 7 !
T XX OEBRYFEICRBIT 2RFEORERE S
1?2 é Z B ORI RICEIEE L TEE L, Sbic
6.0 0 9 R ORFVBERER, FEARE b L
18.0 12 10 BRLTHBICL YD (HF20~2K), 22T
-0 12 10 BRI Uk, SRR A L
F2RK KBRERNOHFRE
| WEOTHREERE (cm) WHEOFHE (m)
BARDER 137:30)
. x| = # | B x| ® B
3.0 cm 9 ¥k 1.2 0.9 1.2 1.0
4.5 30 1.4 1.0 1.4 1.1
6.0 39 1.5 1.1 1.4 1.2
7.5 35 1.6 1.2 1.5 1.3
9.0 17 1.9 1.3 1.5 1.3
10.5 7 1.8 1.5 1.7 1.4
12.0 4 2.6 1.8 1.8 1.5
14.0 6 2.9 1.9 1.8 1.6
16.0 7 2.8 1.9 1.8 1.6
18.0 3 2.8 1.8 1.7 1.5
20.0 3 2.7 1.7 1.7 1.5
ok WHEAEN O FERE
i N % | % MFEOLHER | F £ L =E MZED 5 [l & b =&
2 A 25 1.52 cm 100 1.27 m 100
B 44 1.24 82 1.24 98
8 31 1.06 70 1.21 95
11 10 0.97 64 1.18 93
14 5 0.88 58 1.15 91
17 3 0.76 50 1.06 83
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B2 KT, FELMFCRT 5HFORTERT, SMRER Mdem ETIIMBRORE S #BTHicLE
BoTRERDA, KRE 16cm M2 725 L HFORTERERLL TR T 2HAXRD NG, B&
ERNWTHERLFA—OHEAXRBDLNBH, O8N, LY OEAIERE FEETIIRV.

F2RTE, BEWHFOREIEIMZ L bl >T, ZTOREOTHHENNS S REERARD S, T2
b, 1ECHIRCERONHEFET HHET, PROMNFEFRET HHECHKRLT, 2OMEDH
SOERITHBM L CTERPE L EBL 25 (B2, 2ROVHEL, BREWETORAWFED 1/2
UEDEEEL DL DEFIROWTER L),

REFEZFIONTHD L, 1Y OREREFEN O EAEEL2b0L 558, M
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FREOZNS OOFEINE 220, K, BRADOHEARERE WS O OHEE B LB A I,
RAEFBOE KO L DIZEBETH B,

ZDZLILONWTIE, BHORFORIAKL ZOWEDCETHLANDH, EELORBHERTITaS
FOBETLIOZLBBDONI, 2+ T OHE, WHRFITIE 1 kb7 D OFEAEREN 10 ZLUT D
LODOFHEL 100 KA ERET B L ODOHEE RE WL D25 5 A% BARMICHE L BaIciE, BRER
10 EKUTO b OOFEEL, RITERT 40~60%, BE TIZ35~50%% D BICTERPoT, bok
by 1P D ORERF ORI, TILRZEEORERD O LERCARRLOLRRELTHEH
BBRZNHDT, Lab 1EPLORBEFENRN 5L 2>Th, b5EUIIERWHEARRS A
5F, DLARRMEFANZS EEN T 2HABBN DO TH S, ZORRMFERTHBAEL B
WRENTLEVWERRNC 2D Z LT ETRV, Licd > T, BEMABEFEOMEL, HETHLE
BEFAEOZDREEL 25 505, HROLEFEERLIZHEICIE, R VWRFESERETE oK
HRT B LREET, TRCRYAEBEROERBESEEEL 2T TR bRV, ¥, 7 XXDH
BiE, 257, IXTTLHRLTRELIFE S BETEARD S Z L5, B LholEs
VIEFTHELEDbhS,

VI-2. BEFOBUAREZORE

MFEOREETICL L2 SHARIT, FHRCERETH S Z LRIFTE TR0, FBEBITECH FEE e H
THE OMEBRABEC 25 L L i, PR TH ERBOEFEREMNIC 5, Lieh > THED RS
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HRERBOFERIERI & b2 5 BarARO BB OEBIL, EHAICE > TERTRORESLHKOE R



— 40 — MERRGIZERE 1885

Bl oTERDZZ DD, MERAERCOEBRAERCLTHA LY, 215, 5 1HIETExEHRE
LIcBAIE, OGO EEORERLE D b INEERRIC W5 £ TOHMIC>WT, HkkcHET
NE—IEOHRBBESEETE S, ThICRESFZET 3 2 LpbREQI AP RPEETDH S,

Z 2 TR—BHEROEBOERIC BN T, AFR-EHHEMR OFERR (FHEI~153H) 2%
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EELTHS (B 19~22 KD,
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DORSIABROKRD ED BEEERD LIV D TH B, Thicks e, HBOFENHKFEL 1RSI0
BMABREVHRE SR L TVE I L Bbr 5. THRLLEBEUEROHD T, 1HKbLY 6 4%
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235 L, TOE—FES5AMLHRICHbbhBLLbic, 18?5 12K ERRSIL TS Bt 2
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5L 1HMPS5ARUERIL TWaHER 22 >T, HTHDB80% £ THRLIALD #RL 2ALHHKT
Eobhd, ZORE, Wil 12EE TOREKIRNICRIT S 1 b ) DRI AR, H20HOL)
RBOWEE LB LRTFRENS,

BED XSz, Bk ) OREMRFORIALL, FEORBIC >N THIKRBDT 528, FicrREAeE 3
~ABRETEPRIBLVBIOREZ S L5 TH B, £z, ZOFREBIOEEEILTT, aFT¢L
HBELIGE, 73X IhSF IHE VAMARBORBE LB L EmBR, ZhIZZ XXZEDOLO
OHBEIZEBLDDEITHS,
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=9, Mlhic 1 ¥kd 72 h ORRSIAER
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TH oM I F (& 1 %% 0.5 I & 8K
21Kl 1K1 AN OHFEOMRERE F22K 1R 1 AL AEOR®E L 100
100 & U7c oL ASRI o REF R 5K & LI ASRI O T R

bl T, BBV S ZSERCRBBEANED N, FCERCBVTEELY,

TORREHET L, BHFEEERETE KT, TAETHREDOLOMPRET, 20ORELRKOL
PITIIRFCERERIIEE 1, 2ABATHA D TRAVSLEDbILS L, KicBESTENT, 1
Bmb 1~ 2AKL Y RETERVERET, TRRTHREO L OOBBE LKL, Licdt-> TEoMZEAILE
NBLEBZ ROV TREVWAEEDb h 5, % 7, HFoREHRT, #EE @EA) LHTH
(R) L RBHERMOMRE L > TREYBHR LD O DT TH B, Bz Likd 72 Y OBSIAENRE WG
B, ENLZTFULRT OMA~OHENRE NI EREX DN, TORKE, BEOYOEBEMFEAT L OE
REFESRBCBNT 5720, BECBN TV SZIBEBCRZ0TRAVPLEREND, Z0ED,
RFREKRORK - /N (F—FHO LD THLHROKE SICiEd 72 ) OERSH 5 Z LB THEIND) KX 3%
BLEZOND, 278, ThOEERAECH- - TiE, REWFFHAS THRENR4ED LicbRBL, 20
YIRS E T RAEHEOME b OBMAIZ X > T, HOFHELEDTVELORDRNI b, B
BRI HREONENEHETH 3,

Ubid, BRBELIHEOHRERDORD & ZOERFEMFAROHBIZOVWTEELILLOTHSEN, T
DIFKRE NBRNATE S OBRFEETH S, TOHANT, BEEZMb TR LICHFEROREREZERT
HZLithrLINTWVWS, &T, EEOBHICHY, TATR LKMAFETORIVRLEN) Z L
Bl TRICEBESPHOKRE S, IARBREESICX > TERRHZZ LD, WHERWZIEEIET
2%, 1k, FEROMFICL B L, —MEEM TIXAZEORER 3 ~ 5 FEBOHFAEOESL N
RE LR HIc 2 0N L 72 A (—RITSROMEEZ FRL T LHED Y 2~3HKL bW, KES
A) ZEELTVWEEOTHS, 7 AXDOHET, FORERENFICREEERZ &0, A Bk
D, TORERBELTPLEF LA TVHERACSS L, SHICHELTSEERMICL, 24K
LIRAVRFTWHER (BE7, 88M) 55 I LE0EAMNS, HiLHF TiE—KicZLt RIAALTH
FEBETRDRWVEARAREN L 9 Th 5,
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HizonWTkR%, B, TITORDE, FFEKRFIEEITLOT, LIAbEOMDER, BLLKI XXD
MM THBZZLEITHL TS,

SAREKE, NEROEREROEEL—KTFTH-> T, FOSVIEERIHECEE T L0TH
BT LiEVS ETHLRVE, BIAEROSEAE, WHEBLEORTRERET, Livb2oBkoRsAkic
BOTHIHIRHEIC X » TEASRRTWI L2, TOXRKERER, AMEEL V-5 HEETHR
LLBEVWLDTH S,

WHHFOMEY X¥FHIT, VI—1 TRN72X 9T, FOEREALER(MMBO KEMLERZ LTI LM
B, WEETORFERRTIL, 7 XFMbE LTORIAROIEBIR#ETH S, 22T, ZITiE-E
DHEILE > T, MIFEROHEHERA T,

FOFEL, 7 AXWERIFHEEHE TR T5IL00, ZORTEIDH ETHLHFKRTL S,
L7eho T, 7 XXIAEMELE L o —EERITH B L V) Ritlids, Fitibn=a+7, IX57%%
LFBHEAOTEE G, TLT, TOARKEHET ARG, Hic SR B RO — B
Ths] 2nH, b3 Wimmenauer DERNIICHEL TEM T35 TH %,

FEICOWTHRRB L, £xHE LTk, YEIChabre DA (N), XiizyEHERE (D) L
T, MEDBREBK TS LD TH B, ZOREHL, F13RFPD 7 XX FEHRO L0 LEH L BE
ERWTRE LBt S (FH. #F BROIRT) 0F 7 &L+ 3FRAD 209 E0BHEHOE
BPERW, REZOEE, BT OFEHERCHT 2HT 0OFRKREEL, 7 XXHKE =TT,
IXFTTEELTBFHRARDOOD L TIIRARZILREXONDZ LM OETRENES M, I TRIE
BT EFEMHGOBRE 2RI LTRHETSZ Liz L,

ZOKEICE T, D: NOBEEERT 5L, EBEOLOchs, ThIcks L RA—THEEY
LOKS T, EOMRIORIARKICIE A Y 0S50 BhEkE LTiD & N oM I sl
FECHESAEARD bR, Lichto THEDOBMRIE N=aD® ORTERbShBZLEMB, £ZT,
I TCRXTRTEEERE b - LHIFEROBA, TORTORIIEENE W EE L 72 6 2 W RFHR
AR Y L, —F, XEOPEERE b - AFICBW TEENIC TTL A, Tabbe
WEOD : Nohkiiz Fmike LCHET5 2 LicLie (3 23 KD,

FHEE,

BAME (Rt : log N =4.9898923—1.4881812 log D+ N =97,700D >

aRfE CEEAR) ¢ log N =4.7892241—1.4881812 log DN ==61,550D %
LB, Zhitkdl, O BRRBORBERECEE L EEL OMICBH 5TV [3/2 FAIL A
HFRROMDTEHER L HIFEL OMICMERALTWAZ b2 5, £, LRIt 5%
HE RO AR LB 63% 1272 5. '

T, FRAOTEIEHERIINT SRAFREELZRD, ThixtET e, RAVOLREE
BEHEBOZThEE 28RE L TORLTAL, Zhick L, R—TFHERE b O ORRKALFHET,
ERBICL > TRRBZILEMDH, TORPEIBMEORMY (FLLTBIRY) 2X<{KDbLTNS
LOLEEND, BICHREOFET, AMKE KB L TARREEBEICENLOTHS Z Litbr b
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30000- |
A TR R ~
ha fogN=498989~1.48818lcgD
& 10000
I
U 5000
i
i 2.000 F——
j: *FITEELIIHD
X IR EECSIHD
¥ 1000 '%ﬁgﬁﬁf
ZT& 2ogN=478922-143818 g D
~ 500
300

2 5 0 20 40
T B e Ea £ Ch

23X R RS OIGE R & BRI A O E%
BNk BENEXFAEEE

& N 7S ¥ v B
MEEE
ok M b3 ¥ E J * T =Y b
6 cm 6,7907’: 17,0617'!; 12,0512# 11,432$ 10,792:4;
8 4,425 10,674 8,158 7,137 6,568
10 3,175 7,419 6,029 4,952 4,467
12 2,420 5,509 4,708 3,672 ) 3,253
14 1,924 4,286 3,820 2,853 2,498
16 1,577 3,447 3,187 2,292 1,984
18 1,324 2,844 2,716 1,890 1,618
20 1,132 2,396 2,355 1,591 1,328
ThDHI,

ET, BEOI IXHERICHIY, hadic ) A4 LT, RERIZZ 0L Bd b AFZFE & AR
ERBONINDPLENI ZEIZONTHE, SBRVBNEDERLALETL 5D LBKLTHELEND
59, 11, B DI AXPERORSIALES, —BFHRHO LD LR URIERETTLOTHS & T
3k561F, ZZTOERAEOED L L TRKESEDOFIEE RS,

1. Efciig+ 5080 (WESwRER) 2o 5 (F 17 ROPESEARS R,

2. ZOBORSLFEERE R AR ORI X - THET 5,
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3. ZORFEARE L 20 HTRTHBR TH 2 1#kb e ) OB TR TR,

PLEiz & o THEB S Wi BERBLEGRET eb b LER VRO AL L 25,

Tl 2, BIFFAROVGER 1lem Gl 144F) 2L T2 L &k, TOMRO RELFTREAEOHH
1Z, HeErgic X 5 log N =4.9898923—1.4881812 log D @ log D iz S & 11cm CRHKIE 1.0413927)
ERAT D, @I TIEEAEIT log N =4.9898923—1.5497810, Z & MEVT log N =3.4401113,
BRI ARBT L 2,755 K 2%, T 2,755 8% & 20 MOMKE 14 FETRT 1 kb ) © FHr A
1.7 AT L LER/INBOKE 1,621 ARFEEhDbIF TH 3,

L7chio T, HEEARZEREFTI 0L ThiT, HELRThadz) L7000 FEEZERLTLY
VOAEREHF T LRTRETH B LIt b, I, ZCTHEELEETII L, AWMV EE0T
Dy AXOEHEROEIL, BHRTICBNWTHBEOHFEHEHIRE L EPbHEHENZL0TH
5ZEhb, BEOHROBRCH > Tit, ZOHFEMELY 10~20% LES 23 RidR o4, £,
5 TORER X OCHRRBRRE» 55T, AL E 1 [E R OIHERERE T 100% BFESE3 2 L3E
HODETHY, SHLIERBRCINTY, TOWY KT LWWEFREL LD LEIROLW L, T
BEEHRTL, TOREWENE. B, B> TEORTALEXF L LRBHEELERELRTNIR
Biew (27 ORBREITIE, ERYEH I TERFRNSHREOR 13% & 5w, S 5Iz20%kts
FEMREAT T, Bl 10 FRICITRHERBED 27% PR E 2> TNBP), Lt > T, FEBED R
LTk f$sknZed RIAAL T, HRAREHEMELD 50% { bnRFHZ L TR Z L NEHTH S
PR

HOMRBC OV Tk, BERBIRTRER TEARAVE, ZIEE 17 RTRTPHAD EE 0¥y L
RELIEHER, ThEeEFREBT 280X » THROOHBEBHETE S, Thbb, FITERTRTH
FRBEROEME T b OWHERICHT 5 AL AR ORI AR HRMEIL & - THET S, oFi, 20
FEACHAROBIEERT S Lick - THH S A3,

EHRTIE, BEBETRE 17 ROPFFHAROEHE THOFHEREZ b &I, FEMBREIC X-TY
HFRRFEROFER 2 LA e FE L THAMBEEHEL, TORERICFERZVE SEELTHR

FUR BN - AFREMS 7 X XEROINER

ol =l NIRRT R ha » 7z n
£ M Ok OB
MEEE (M B | BB R K| B S MR ®
R
£ cm m m? i m? m? m? %
4 3.1 3.6 0.002 11,450 22.9 5.7 5.7 -
6 5.1 5.3 0.007 5,414 37.9 7.5 6.3 21.0
8 6.8 7.0 0.015 3,540 53.1 7.6 6.6 17,5
10 8.3 8.6 0.026 2,635 68.5 7.7 6.9 16.0
12 9.7 10.1 0.040 2,088 83.5 7.5 7.0 15.1
14 11.1 11.5 0.056 1,746 97.8 7.2 7.0 14.4
16 12.3 12.8 0.075 1,483 111.2 6.7 7.0 14.0
18 13.5 13.9 0.096 1,291 123.9 6.4 6.9 13.7
20 14.6 14.8 0.118 1,153 136.0 6.1 6.8 13.5
22 15.6 15.6 0.142 1,041 147.8 5.9 6.7 13.3
24 16.5 16.3 0.167 954 159.4 5.8 6.6 13.2
26 17.3 16.8 0.193 885 170.8 5.7 6.6 13.1
28 18.0 17.2 0.219 831 182.0 5.6 6.5 13.1
30 18.7 17.6 0.246 785 193.0 5.5 6.4 13.0
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T, BT LLIERZR T2V,

%, TOREREBEETCEMFIOF 752 EL TERREFIRIKONEE® LB L THB L, 7
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%, FEHETINIOFEES > TWDH I LRb2 5,
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ENBZ LR, FHEROBHABIZZORINTOEROTESETH > T, TOEHOERLE 2 - E
BRAARSFOSA L ZERRICRDONTWEZ EThD, BEKFICENWTIL, A—0FIER
ELoMSRD-TcE LTh, ZORTHTO BERMENARSEIZ LT LY A—0 b0 ) Tidin
L, %72, TOKDBEPDCERFHETIL0TH-> T, BEOEHVWHS TIERDIHOEIREL,
HTHIRTEENMHPIENDDTHS 5, HICHEROR AT, TOMFEEKOEIRIZPRVELRS
BL0THBILHE, F—DOTHEEE L ORAMROMST X D XEREIAESHOEA2 2D END
DTHBZLERTHEREND,

7 IXTENBEROE BT, BEORREEICH D20, HROBHITARD FEORK L ER R
D BNBFENE L, WEBWERESNIHE, BEOVWArALD L, DLAEBEROKE SIKE
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Some Studies on the Kunugi (Quercus acutissima CARR.)
Forest in the Tohoku District.

Sin-ichi YANAGIYA, Seizd YASUGAHIRA and Takematsu KIMURA
(Résumé)

Kunugi ( Quercus acutissima CARR.), as an appropriate species for the improvement of coppice
forest in the north-eastern part of Japan, has not yet been fully studied. We intend, in this
research, to investigate the distribution, possibility and method of growing the forest, growth
and yield etc. of this species in Miyagi, Iwate and Aomori prefectures, and to make clear the
present conditions of the Kunugi forests in those regions. Therefore, this report is mainly
composed of such ecological studies as distribution and so forth, such practical technics as
seedling cultivation, planting in the field, “Daigiri” (namely, cutting the stem near the bottom
to urge vigorous sprouting from its stump) etc. and analysis of stand structure and estimation
of growth and yield etc., based on the investigations of the existing forests. Above all, having
in mind the case when this species is introduced and increased in these northern regions beyond
its natural distribution, such experiments as seedling cultivation, planting and truncation were
made in Aomori Prefecture where we have usually much snowfall. On the other hand investi-
gations of existing forests were made in the southern part of Iwate Prefecture and in Miyagi
Prefecture where we have comparatively many stands of this species. The results of our reseach
can be summarized as follows :

1) On the Pacific Ocean side the northern limit of natural Kunugitree has been so far
believed to be at Aza Kasshi, Kamaishi City, Iwate Prefecture. But from our investigation it
was found that this species proceeds to Aza Toyomane, Yamada Town in ‘the same prefecture,
about 30 km farther north than the above mentioned. On the Japan Sea side it has been
believed to be at Aza Funakawa, Oga City, Akita Prefecture. But since we found it to be in
the nature of an artificial forest, the natural northern limit should probably be lowered to
farther south. :

2) Artificial forests of this species are distributed in the northern part of Aomori Prefec-
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ture. Among them the northernmost plantations are seen in coastal districts where little snowfall
occurs or the area happens to be a warm spot of that region (Deepest snowfall under 150 cm,
average annual temperature about 10°C.). The initial intentions of developing these forests are
not at all clear, as few of them indicate the creation of coppice forests at the outset.

3) Therefore, in these northern regions we have few uniform forest type, especially fairly
large forests of this species originating from sprouts. But the growth of these planted trees,
considered as a single tree, is considerably better than that of natural Quercus spp. (mainly
Quercus serrata THUNB. and Q. mongolica FISCH. var. grosseserrata REHD. et WILS) in their
nearby stands.

4) The results of seedling cultivation in nurseries in Aomori prefecture show, in the mean
of five years, germination rate 80~85%, seedling height in the first year 23~25cm, stem
diameter at ground surface 0.4 cm : these values are far more superior to those of other Quercus
spp. raised in the same condition. When seedlings of Kunugi are left on nursery beds over
winter, their taproots develop excessively and in regions with heavy snowfall their stalks are
liable to get broken by snow. Therefore the transplanting in the fall is desirable.

5) In the case of lifting current year seedlings, it is advisable to have their roots at least
over 9 cm long, and when transplanting, their roots should be so cut off as to leave 9cm of
root remaining when lifting transplanted seedlings, they should have roots over 12cm long.

6) For planting in the field in northern regions, seedlings in small size are not recommended ;
transplanted seedlings at least over 2 years old should be used. If the seedlings are quite sound
almost all of them may be expected to become well established. But, during 1~2 years after
planting, the tops of stems are sometimes forked by the cold. In some plantations they are
often, even several years after planting, killed by field mice (gnawing main roots).

7) As to the relation between size of stocks and growth of sprouts by truncation, the
larger the former the more vigorous the latter. Therefore, it is advisable that in regions with
much snowfall the trqncation should be carried out after five years after planting (then stem
diameter at ground surface is over 3cm). Anyway, the original stem of these planted trees will
be cut off in a few short years, therefore, the heighgrowth could not be important but rather
the diameter of stem at the ground as far as the growth of new sprout is concearned.

8) In the southern part of Iwate Prefecture and in Miyagi Prefecture, most Kunugi forests
are treated clearly and intentionally as coppice by their owners, but there are considerable
differences among age and number (per ha) of these planted seedlings.

They are generally planted at lower parts of the hills or near the villages, and most of
those slopes face south, south-east or south-west. Their soil almost belongs to Type Bp, but
in some parts we can find Type B! or soils with poor and shallow layer, or with much stone
and gravel.

9) When Kunugi trees from sprouts are compared with uncut trees after planting, the
former is decidedly superior to the latter in growth. If this difference in growth is calculated
as a difference of age, the former is superior to the latter by 6~10 years. The growth of
Kunugi from sprouts is above all very vigorous, and even in north-east regions they may be
expected to be as large as 8~10cm in d.b.h. in the tenth year after cutting.

10) Since coppice forests of Kunugi ought to be regenerated by sprouts, it is inadvisable
to leave the planted seedlings uncut until they become trees with large diameters. ~When they
reach 10 cm or more in breast height diameters, they should be cut.

11) According to the age of the forest the number of sprouts per stock decreases, especially
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and remarkably so up to 3~4 years after first sprouting.  After our investigation the number
of sprouts per stock is changed as follows : In the year when the cutting is done, 6 sprouts per
stock is its mode, widely distributing up to max. 16 in the secound year its mode appears in
the stock with 5 sprouts, and there are no stocks having over 12 sprouts ; in 4~6 year-old stand
no stock has over 7 sprouts, and in 10~12 year none over 5 sprouts ; 80% of the stocks in a
stand are those with 1~2 sprouts.

12) Up to stock diameter 14 cm, the number and size of sprouts, increase according to the
size of stocks but beyond this 14 cm those values decrease. The superior sprouts which have
broad diameter and tall height are usually found on a stock which has a large number of
sprouts (but these superior sprouts are only a few in number ; in many cases one or two.).

13) In coppice forests mainly composed of the other Quercus spp. the relation between
average diameter and stem density of a stand can be shown by the following formulas.

“character curve” (max. value) : log N=4.9899—1,4882 log D
“control curve” (median) : log N=4.7892—1.4882 log D

So there also we can recognize "the law of the 3/2 power” between the two.

14) The relationship between the crown projection area and the diameter breast height are
shown below by the equations for single tree :

log @=0.10448+0.05991 D (for Kunugi)
log @ =0.05094+0.06047 D (for Konara and Kuri)

Where @ is the crown projection area and D is the diameter breast height.

15) The bark of Kunugi is very thick. Its thickness at d.b.h. i. b. is shown as log Y=
—0.371140.5057 log X, fairly thicker than the bark of Mizunara (Q. mongolica v. grosseserrata)
with log ¥Y=—0.72764+0.5733 log X and that of Konara (@. serrata) with log ¥Y=-—0.6721+
0.6268 log X.

Therefore, in utilizing Kunugi, it is profitable to adopt the method of using its entire tree
with barks.

16) When we examine the form of trunks of Kunugi ([A] trees from sprouts and [B]
untreated trees after planting) by means of formquotient (1) Diameter at the middle of tree
height/d.b.h. and formquotient (2) Diameter 0.2m high above ground/d.b.h., both are sati-
sfied by a linear equation Y=a+4bX. Formquotient (1) in both [A]J and [B] is shown by Y=
0.679—0.0005 X, having a certain value, not much affected by the size of d.b.h. As for
formquotient (2) there is a difference between [A] and [BJ, namely in (A] ¥Y=1.31—0.0018X
and in [B) Y=1.35—0.007 X, the former showing greater value than the latter.

Formquotient (1) of Nara kinds is shown as ¥Y=0.829—0.0068 X, and the smaller the
diameter, the greater this value when compared with Kunugi.

17) In order to determine the stem form minutely, we examined tapering of the stem through
the relation between %2/H and d/D (H and D represent total height and d.b.h., % and d repr-
esent optional height and diameter, respectively.).

As for Kunugi, when %/H is over 0.2, values d/D show no great difference between each
height class. Therefore stems 5~20m high can all be shown as d/D=0.945—0.2058 (h/H)—
0.7616 (h/H)?. On the other hand, the other Quercus spp. (Q. serrata or Q. mongolica v. grosse-
serrata) have differences according to their height class, that is, those of 5~9m high are shown
as d/D=1.1009—0.3695 (k/H)—0.5618 (k/H)?, and those of 10~15m high as d/D=1.0265—0.3198
(h/H)—0.7748 (k/H)?. From the above we see that there is a difference between tapering of
Kunugi and that of the other Quercus spp., particularly in same tree height Kunugi having
greater tapering than the other Quercus spp.
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