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THRBEDOZ X EPRTELLSTKRHETRIL, XAV OERBP» VXS BRI THH7D, £
NETOMEOP I EHADO L *ORBATELRIBHLUWEREL LT, BEKRFORIL, BEOT
SHREBHREIEEL, CPbExELBEI3CEDLRTNS,

RERTHRINC £ R BEET B0, BEOHTIS U aENARELTRbRFER bk
Vs, HEOREBHR CRIBBHLEENMZILALINTVEWL, EREDISKBELLELIVrEW
ST LiTlBl, FHREHIRERST R,

FHBIL, REROKELZEN, BHRA LT 5bOMEFECOVT, DED>OERREMTS T
EREEOHME LTS, TOWMERRIL BROREROMEZZWLTH2, 30y t2E5%
5h0DLEZD, ERHBPRTHY, FMLRARBBRCOTIC LT 25, KBREZFILDTHET
TIRIFZZFBL, 7THIYROWTIE, 3EDOHEERELZEML THEIVEWLEEREZ BhcD
T, —IGCNETORERKROBELLVELDH I LT L, 7T IVEDVTHE, MRS hTE
B ABREIAS 1 ER<hicT L &, BREFBLASHEELTWAVKS T - e72dIT, LilhrRik
IR ERR X DI d - 7288, BREECAVWT5ERBRORIEE S5 E VW HFEXH T, BHLEKC
BETOBRREBZ O, TOHRTOVTHHRRICDPTEHZ LITT 5,

2. RERETO 1% OERHEES

FHBROLE, HE, & DL DOIARERBBSEY LTV 505, BHIC KT 58, 5, /L
BERBSEYINTVWS, HBREZRUCHTHLEREET, BEESHELZ VWAV EBERREORERT
ROLBVTHEN, & ICRRAHEICD S E CORME 7o o B T B R S I S (R 2
REHE, BTHEREC SR > TFS o7e kil ORE, FRAOH A bHdT, CHAMIVLT
Czie sl BileHLO<ET, ’
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AEEREFXHEEREOEMTBEHEICD, Z2ido BILEMLITET,

AR, EHRRTERRES)BARKERROC LT, CREEN LB S BEE « 5K
WEES 1 IREEREENET, WETHASELIRKEE, BETHASE NUEMEE S X
EHLOHBLASLTTOTERD, FC KT HAE, MIEREL LTEELMENL T & & 0
T, 4HIOTERAERRI IO 5 HiOMRICEE L2 BIIEES, TOIFEPROVWTIRRIBE D EL
BICBicot, RBRHFEDRSIEEE 5 7 T SR ERBENREDLE, HROTTDHCOVTHE
BLTWEREWEERRDO A4, E{REDFELDEDIoTVWAVWARITEREZVWELEWEENRE, &
BE, NREED3H, BIOHE, LVELdEBALTWEEW-EES I AEES LERE, &
FHEZAERMT, BIUBETREICL>OIILEZHELOET,

3. ZhETOMZE

REHIRIC BT 50, REAOMEE, Elbk) OBFALERZTE XIS THI5KH
HEHZETHHY, IORMEERR L - TEFHLRREL, FLLMIE» DT, TEHREY
IVEERELENDEIL, TBRCI IR OMGEELT, (FROETEZT A THzLD
KETHB, ©TTH, ARRTAEE LTE ) DU LREAOMRE, HEOHRICOVTORIOH
FapLCLT, BBl ECTORELZENTHL LT 5,

T SR ORI H 2 B L 7B, BATEE S TIC W  DOAIT SN T ds ) DI
ELRHIRA L D & & DT “RENIEROKENE & FIE" 1L, BEOEELMNOREZHEMNL, Thb
2HLILT, REHROMESELZREICHHL TV 5,

F7z Martrews 13, X UDECROWIRZFLE UTEFAECHET SMBEREZHEN LY 23, L0k
STV, P ICOEERBED L VWH'T, WAOETFEECHT MBS 2LV ELDTHY,
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BEEHROMEIN TS, R, KEICHT SREKOIEVZHhLE LEBHS 2 5h 5

(FauLkNer, 1962)54,

3—1. b IKEKFHHEE - L

AR, REROHFRCHIEC X > T, REROBEENREDX 5 rbdrg L bR
HEDEL LV, BEHRINERE SN X 5T/ IO RER, WAVWALBBOBRERYRAEL, £
ORI &N & ORI SV TR LD DB S, ;

ETERERREN, EFRTOT7T H=YionT, SEH, BEN, BRICAR - TV aREEED
FER, FOCTEUERRAL TV 5, B1H® T, IIAOHAIE, Bilsir K 5icoh
THRBLERSCLUS LML, KEOPAICEHE DML, o722 &, HRET ORI
MK, MEDHEED, 60~80 FLEDEENE - L DBl -k ERREL TV 5. H2 8B TIIATH
i, MREERSD 5 & BEh o ORMILAT 10~20 4, HKST 20~40 €T, 60 £LLE
THERLIL DT, REDOKE TS 20~40 FABE - L bKEL, X5 LEMODDITE I
WEDNTN B, HIH® TIX, RREERIT 40~60 FEHND - & DSV, WRIT 60~80 FEND
LB IPolE LT B, ZOBELHEHDET RIThi - TOWWM, FHASIOH L E D OLAVE
{DPZLRFLTVEY, BEaic, REEEREL LD, BEOERCI > THEIIDbELDDX
5TdH5, .

BEL LS ARBICO VT oA FREKPDEND 85~45 £40 5 <Y iLoVThFEbRT
VBRI, FhIZL B L, %W@GCOﬁ%Dﬁijvfm{mﬁ*@%%Qlﬁﬁkb@ﬁ%ﬁ%
ZMQ,HQO%AKu,1¢&t0%ﬂ@?b%;ﬁﬁvybﬁiu%Wﬁw%E6bwt PBEbh
T35, ENOHLbhp LHEOREL DRFREL O 5, MEDA~I0 ADMKELZLE
t%u,QanuT@&%Kgﬁﬁﬁﬁatorzo,ifm¢®6~830%mi%&6&,3%
mm AT 0541 B4EH EV&oTb%&wbhéoﬁkﬁ7?/®#ﬁ&ﬁ%%ﬁ&@ﬁ%kow
¥, dER® PUIES ARETE 6&Tw5m e<b&%u mﬁ&i%@ﬁﬁk%%wanfﬁ%
FAW%%&bTﬁ%OEuﬁg&ﬁ&be%,mﬁ@ﬁﬁTﬁklO?HLﬁ@ﬁ#ZHh@t%
Fhbbr ORMICHEER, S8, SMThsL, b HEMEL TR TS L DTV 5,

EHREHRRDEAD 7 v =y ORBHROFEWD 12 X 5L, 30 71, 60 £ELE, 100 £LL Eo 3
BETbITHIZLLS, 60 FUEDIDRWLIZABEENEL, UEDOLET, 1Xb)ORE
AERI 7.7~8.8kg LWEL TS, LrLEXEDELEXSLEDE, 30 EMEOLONE - D
FRTHD LV ORMICIoLTHRD, TOBVEORED L & T, MRRRHBIL, 1ALE 2kg 25
14kg L7 >TWd, MEMRTROWTDOLOHOARICL DL, % XRORBREIIBEOZZIVEII W
X5TH5. ’ : , .

—%, REEWRRERND I 7 <y BEKO 2 R RREFHY 2258, 15FAETRERTHEEL, 254
DL & ha Hic D W 166 IR L 22k T, BMXE3EBIK 5% PEEL, 1K) ORRE
8139 48l—%K X% 16kg Thokt¥, ik, KEEOFTERNTRIL 22HITiE, # 300 &OF
T 1ARdI ) ORE 11.6kg, HEET 0.8kg THDH,

*1@®W&kFLTT;L§?%6IDT&6# ~mﬁmaxn@ﬁﬁ0ﬁﬁn%&ﬁurﬁmbte
R ABREEORERE (ERHk 1785, 1943) k5,
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Table 1. =#vn 5 <vREKRD ha i b RLFEERE
Standard number of seed trees per ha in the seed stands of Larix leptolepis
(After Yanacisawa, 196443),

* HAREWRAN EREHRAN | ARGRREN | R-Somn
Lt Aomori Regional Office’s
Age . Nagano . After , After )

A# . B *2 Regional Office’s*8 Mr. Taxanasur's*| Prof. Ming’s*s

10 625 — 700 —_ 1,780

20 366 —_ 490 —_ 1,111

30 236 — 340 364 750

40 204 440 240 274 546

50 138 275 170 236 422

60 100 200 120 212 348

70 100 155 — 195 306

80 — 125 — 178 s

(Notes) * FHREWFHEMRE
Nursery Handbook, Aomori Regional Office, 1948.
* 6k ERRE R
Materials from Silviculture Division, Aomori Regional Office, 1957.
¥ REEKEERRER
Materials from Silviculture Division, Nagano Regional Office, 1951.
e =
Monograph of Japanese larch, 1960.
* SRR AR
Materials for preparing yield tables No. 12, 1955.

REROMARK R LT, BERCZWTBHEL LS~ BRIz br  iE L ALK -
WAL, B ZIVIOVTIEEDE (Table 1) 0k 5 BERZ LD LAFINH 029, I MHWD 357
=YDV, WEEROEKE LT ha bV OEBEREETIROL S LARERLTV 3,

N=( agzlqb )2

iU, N:ha »fch 0F¥, D: WHER (cm), eD+b: ##EEH (m)

ZORT, HMROBECIEL THRE 0,0 OEZZHTV 55, REKROEAICEERME (e=0.17, b=
0.6) 2L5LT5L, MBEECAVWTSHERKIIRD L STk S,

WEESE (cm) 10 12 14 16 18 20 22 24 2

7<% /ha 1,884 1,436 1,129 906 745 625 529 458 398

ERCRERABINERE L Bl2 B 5L, 7T <Y TiE, § 950~1,250 KOG %, 2EOMKT
19 350~650 AICBRBAL 72fI® 35D, Fh b Fvv RREROEEY i, BREHDLL DT hay
50077 5 200 412, ha 9 850 45> 400 AR Ll d 545, HBEOFE, DT L 00ED S b
SWREHT, O L b Py 0—e L HREMBLACE LTS, Z0ED», REKOH 7<=
REROFEHERI L REAOEIRE LS BE? 155,

HIR 13, #i8, BT, 7r—3EE HKBOBERFREAE BIU7r—3x0XREhbove:
LEABBEELREINCEEL, | Fey, V=Y, #5<vOWVT, FRENEYRERIERLE
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HT58RE2R LTS, »F<vDFITHBL,

_C
(H—a)+F5 tanp c
2

D= tan a-tan g

DXSRFEREZRLTVS, 22T DIHRIER HIES ¢3HTH, CR/r—XERE «idK
BB BIRLOBMAT, MAEOHAIE ——Stanp, +tanp £ U, LABOHAIEZO
T, FHMOBAT tan p=0 L5, XUDPRIL, EROVAVARAREZRIFLLRER, »5<
Y DBETHE, ¢« LLTEEOREPKEEEL L 52 L2 T THRD 5, TOHROMIS T, e DN
HWARET WL THIERIEEREZ D L DREBZERL TV 5,

¥k, BRLO X7 ORAREFCEEL T, IAFBKC I ZHEROLIVWERELTWS, Thit
X5k, ha H7chOFEEL 4604, 1457, 90A, 3B/5ERRK LA, 1EXdIOBEEERLNL
h#9 3,250 %7, 9,550 %, 10,750 I, 22,300 KT, BB X o T 14DV OREEBSX BT LD
B, b OFERE, FAELCEEATREKOSRWERD R,

TERDOEETOWTIE, E3/hU « HEH® ARF, b/ FTOVT, MOREEHHTL THET Y€
=% 48kg/a (N: 10kg), ;@Y vESHIK 148kg/a (P:Os: 24kg), Fhle» U 214kg/a (KiO: 32kg)
R LIS 525 Z-oE D LARBRRZONA TV, HHE« 8F® 5 5<vitonT, HE
7vE=Y 500g/%, @Y vERAK 500g/4, # Y 150 g/AR0 3BHEEL 2HbET, HARMbLIX
TETEZBREL TV 58, BRIZELBRIh TRV,

FDHB/NRD 13, 16FEEDH SV ITOWVWTE, KEHEIERHAY X, %@7‘/—1‘::—\7 200 g /7%
(N: 42g/%), i#8) vEEAK 500g/4 (POs: 80g/4%), ilkn ¥ 300g/4 (K:0: 144g/E) %\
APNHIL B2HbET, BEFPFECKIETRELZLLONTVS, TOBE, YEEHKOHMERIWE
RITIEE A LTEES DDA, Z OB PEBAKTHYHLS Ly, ¥7: PEMAK, KEMAKZ
BOMENR XL, EFO-EH1LE2, PHARK, KEARK, NEBHAKIIHOMERD S {EFH
%\, FEIEOHFEER (8 25°) O LLTTI LAY, TRBEARMCOVW TR PEAKR, KEARKT
LAVRBLDLN, HVIE, Y VEEIKICER L ERHRBAE > o7,

EEBE 3B FEDI R ) FEBITEFTHBALT, 13H»OMELE L BT, N:PKHB30:2:3
CEDXSTRB1XKDDiEY vEEAK400g, KRIK1,200g ZHAL T35, MBEOHFITLL K
HLBdBbhisv,

RIEEARZ DD T, KRG EME, WL EBTEFH LRI ED X S BEE LS XET 0%
LO_IHREOMEEHDDT, 5EDRDIIIATH, HBEP IKX 5L, 3FEADTH~< Y TRMED
PIREREEC L > TZ i b, BiE (164/m?) OFETIT, BHEDDVLY) vEOHHETRILTIED
MEME(LDS S 38N B2%, ThORHATALHRRIOKAENVELTWVS, —fIICV 2T, Y vEg
AT 5 LBV RESN DD, TOMNRIIBHEOBEDIEIHARE» o7z, —FHAER, AFEED
20T, FEAE®, JEiRIOW, LKA 7 X ORTF LIEEBEREBOBRBEMEL TV 5, REEH
ZEBERREIEEMAL 2L 25, BETRBERESRESh, EFOWRST LA o7. Bk
X > THIEFOBEARZ XN L2k L), ¥htBKkSEHH L 2ERTE, VWHIZAKS
DEWEHDDDIIREL DB, TEFERETHHE LIz, ZOEBEDODDIF, HADH ER, HTFHE D
fliz < 5T C/N Bz LT3,
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REDFEED L PRHREOHEC PV T bLALL2, 3OWMEEHLL L, EFH « LGP X
FTX¥IAFLOVT, ROXSKTLEHELPITL T 5, Bl EIRFAME12HE D BIRI RV,
BERD 5 \VIIH AR L RER L HEEERT 5, B, ML 3 JLE DRBHAS VX3 THD
2, HOEXLRERAEV. KBSOREL, 7 v - 30T br1/3 DO 23, Brb
3~5mMTFHLH>EdBV, FLISRRBELEOLHIERCL > T2 2D, BEOFLLWDID
ITENDOERVLLS LV, ERBBLZROIZE S BAERRRE DT 508, 1HREDD O & ZOREK
12, REORNCHPOLLTIZERLTH %,

—HEES 13, =V IYROVTROL S LfME AL DTS, HRREERIWEERE B
e dlhoThx, —RNTIE7 r— 2D EHEEAIKEL, THIEEBIST S, 7 v —XQRPTO
REOOEPTIIMEIT X > T LD, Shifh, MERTIRECSL, BEE, #BSHEIT 5o TT
CAEETHEOCH D, RROKEZE, 7r—2OBHAIC OV ZLODIEIBARENEL S THES
BICEoThTaERh, PRHOIDEEREVLLY, &k, YBOLEI/n—~FDEDOLDODIES
MBREVS, BERMICLDLTDIEINKREL LD,

WPt BEALTVWHELAIRLDE, FVY U THIVDEFIOELERIY, /r—FOHIRL
STENRVBLVA, ZRORESFIVEINE, /v —3OTFHIEEAREL LD, —FRENI/ =
—RDEREEIVE Vb, DHKITTIE, BRI e /o0 TLL~RBHD, 7e—x
DLEHI VPREB X TEHICOVAL FDIE5H L0000 MESAKEL, RERLIVEINTNS, /&1
—RDRPTEHRENREDL SOV TWERIE, P F=Y2OVTHLEIBRTWS,

B 13, P Py OERFIOVWTOBHE S LT LT, REEERLEET 5 HEEBEE
ROFRD USRI DWTHREL TW5HAS, 1,000 A 20~25 ADFEERZHE THIE, HE 0.20 T
ZORGORBERLHETEIHLEL TS,

BRIEBERHRERBRIG TR VT, FHRREFEFTLTT =Y REKORRICEFTL TV 523, Zhizh
&%, EMREBILEZESEDRARRE, RCCHELLE ZAT, HREORNE LA EbERR
BRO2BEIOLL > T3, TTI, BB 38, 39 MEOHERRL2HbETH IEIOHRENARINT
VB A, LSRN 40 FELUBEOFABCKE LHFLIT LR TS,

3—2. BRRICH(T A - HISE : .

BKiCiE, AREECHEERESRBECEIETRELLOARESI LIS AN 5, B
CHB—Z AR EHEROBRE L5300 bENT 5,

Wencer (1954)" 237 — &< (Pinus taeda) @ 27, 33, 43 HEAEDKTH L - -RETIE, WEE
&7 BE /r—XORLEZ, B, REORBERICLIOEMILT, 15~18 mORRT 156 &
ZBAR, £ERHDI LD LIEREDWT, /r—%0D 2.5~3 FEORREME 525 X 5 CABERZEERL
72 (1946~47 4£) DT, HEKRDE L DIXEE 6 milbic - THBSNAZ LT 5, 1951 £% T, @
EBIREC X » THRRAE DL ZIED, 1949 FELFEIT, HHAAD 1/3 2BEREIL THREOEKDILS
Rz, BERERCI 5L, HBEBIUDTOET CIRIEEMESREIN, Lo TENRS»DS 24EHD
EEEPSX, 0EDOOL 2HMIMBROBERE S VOB VERLD BN, Tk, BEIADRK
ROESBKREVT E Db olz, Eastey (1954)% 3k UT— &= T, BERBIMKXE, 3, 44
BZwblLBLL sk, S5EBRIRVOIPANBZEEZRELTV S,
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Frorence & Mc WiLLiam (1956)% (X, AR5 v ¥ =< (Pinus elliottii var. elliottii) (18.5%4E4),
F—&=v (12.5 44), 7r—n Y ¥ (Araucaria cunninghamii) (16 £E24E, 18 4E4) iToWT, YA
FREFEERLELOBEBREL LTV 5, IAFE L REH—HAEARCOE > THE—BRE 5
L, BIECL > THRVIRS DM, 1XKBAL) ORI, LATES~B>hTHML, Efbi
D OIRRENL, HBLARFTEDL THTHRKICILD, REOKEICOVWTIL, doLdHAL L &
2, boldAREVIRERADNL, 1HREDLVDX XORBICOVTIE, ELELORENRTTNS
%, ZHIIERHIRELBEEEDHELLVELTVS, #FXOENCOWTIE, SEAKRKE ORicii- %D
L72BRD3 % L D bl - 7ods, BERIIFRS S X5 EBOTHEARD 0, ZhdEHoR L BR
BHEBEEZTVES, ZTRLODWERBITD LSV, 13~16ELEDRT » ¥ =~y (BEH 15m) i%,
5.8X5.8m RMRIC S X TH< (ha 7 HH93004) &, ha Hic V912,400 ORI L, §930kg
DEFEHHFTEDLL LTV,

WAWAIRD F&R LTz, 35HEAEDY 7 — =% < v (Pinus virginiana) O T, RRTEEHRR %
A ofERTD, BB LA XDEERISSHZBDIX3EFTH S E VS (Sucorr & Cuurcr, 1960)7,
Arien & TrouspeLL (1961)46 35 — &'<Y DHFITOWT, & 73%8% (seed trap) %3 51F T 13 4R
DOFCREHE & >R, MR K > THEES#EMMT 52 L, MIRICXZFBEEDEIT, RHEOFIT
KEWZLEZHELPIR LI, ELMRIIBERZLSRTIEN D TRL, BELLZFDEEINWHUBL
CKELTREVS, BHZOHETDH, FFPEC LoT0HLALL DI LBDILNTS
A, 9 50km ¥ TOMGIE, EIKCEROEBHZRTOL V. LHL, {@kRELTOBEDENLE,
M ELTOERIEFELTLI—FHLENVWEWSITERD D (Fritz, 1947)57,

Bran (1960)% %, %4 2.1X2. 1mOMRGIC > X2 21 EEDT — K=Y iL2OWT, BEixEL LA
HBR2 TR ofc. TOMSIE, 1948 4EiC ha S W L% 4m® OIMEARRMEZTR- TV, HEx%
UL E (1952 4F) OfIEIX 17Tm, WEEREIX 25cm, 27 v — 5O 5FEHEIE 18 m— L 7235 >
T/ r—3EFIY 4.8m, 7 - xORJIIBEONBLTH 7. £ 20ha OfH» 5, BEAKIT
220 KORBAR X B, £D 5 HO 104K, HBAD/ r—xD b h 2 1.8m H< X 5IEEAL,
DZYVDIOFRFILTNETOFERCHE Lice ZOHKBRTIE, DX S 3 pik& ERmLBEoRRd L
bXTW5HH, ZITRMELTICOVTRNT S, FHREKOBERIT, REKE 3 FEHITIIEMEKED
W7 4AFEBTRNAMEERD, FR1HEDLVORELZ FOKD, HRERKIIHEON 2 fFiTk
ot BHERKIEEREL X WIE» D TRL, Z7e -3 5FEABBVWHLS LML, ROHED D
BN o, TR LT, EMEKEKRBEIOY, 7 r—RORIBLHUPL Kot, TDIE,
7 mr—% LD 1~2FEDKTOVWT, RKILW, £BROERZL L HER, &kKtWE C/N
e DHERLIMERRL, TLALBRESPFHER LBREH o7, 1951~ 3 EDOLHRIE O E
X1, 195244 A0 7 v—3 EHEM () % X LLOLEREFERE X, L LT, 19544 L 1955 4
DORFEREZRD X 5 LKA THLDbL T 5,

Bk B K Log(y+1)=0.534+0.543 X;+1.789 X,

- gERIA  Log(y+1)=—0.062+0. 700 X;-+0. 0029 X;

% D% Prares & Rocers (1962)7 1%, ha b7z {91,400 4, #f@& 17m, [@HERE 16.8cm (2.5~
30.5cm), MIERFEfE&5t 31.3m2/ha D 35 F4ED = FF— &% < (Pinus echinata) DT, ALK
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% ha 7z DHI500 A 59 1,400 K% T 5 22T, BEEZLOBREBEL T3, Th
REBE, SAKBBRLLWIZERERNS <, T TLZAREMOMETE, ERdR)oRkkE
ERIz bRk, o7, L L, ZOBEOKS ORARER, WEETER &7 5. 8 m?/ha(¥y 250 & /ba)
~8.1m?/ha (#3504</ha) DEFETIONDLS S LHEL TS, TORBRTIL, MARKE 250
SELOMICIE- X0 LB AE Db h 57,

BB 5 L EREENSZ BT OVTIE, TRETWAWAEIBEABINTWS, /& xiE Bian
(1960)% 1%, BBALZL ZALBHBALRWVWE ZATHDOD XS EHPFASRIBAIZEL T, Kk -
TZRBHOEEPVBUH LS HBIN DL L2 LD LI, Fic Puarss & Rocers (1962)" b, k0 R
EHBEVKGHBHEMLT, 7 r—RORENIL AL EN—RLA S L LTS, KPIEFERRICE
EREHE D> TWH LR, ARG TR, BEK, BEBARD S v — 3O LI LHATERD SR
EVWHEIER, —RICI r—FDBXOBLHDIES B ETENOL EVIBEC L > THDEL,T
»%B, Lirl, Wencer (1957)™ 13, ROERLZACTE XD, TLAREACENRLEKGH S L
D THH5LDOTEKY, TOHEHLL T, BN OBEBL >AKRTEIXRBEENSZDILED
TR, BEETREKREZ TS LIV LALNWEDRTS, bokd, ZHIZHBIIRO I vit
FTOZ LT, 24[D5~7 BOFREM 250~640mm DFFT, MESSVIZEBAEORKER (57—
F=v) 8% moTV 5, MOHVEZATIEFAU L 5 ABENTESE»LE S PIXEMTH 5,

ZOEPIT, FEFEIYABBINBEITTHEH, ChOORFLEAL T, MIEZ£< 205X
SRS DLERFIT, BIECRNNHUALAEMTSZLIBELRFLELELLONTVS, BIK
$1J 7z Frorence & Mc WiLtiam (1956)% i ZhiE, HEAEOBIERBEELOL VLS 1), BRD
O TDE, BEFRDLIA—ZTOhoTnET— & <Y DEPAITIT ba bz b 260 F—ic
Y=/ nBHh bz, £ Sarvas (1962)™0 1%, ZAKbo L 2xBENBXTHOK, EEDLXOERN
LHEVOR, TEPHBFRL TV E7DTHHZ LE2EAL TS,

BEBCKIETHEOMHRCHEL T, THOBKREL # *DRHALOV TR, —RIKPBLETS
TTEREAFIMEDDBL, LEB>TIHIVI ZEZLLOEARDERTIREV L Wbh TWwa,
Younceere (1952)™ 1347 2 + 7 & (Picea abies) iToOWTiE, WHU 5L L R0/ ELETII,
BB TRERODDLV A FBEN, LT ) Yy (Pinus resinosa) OIS, KERL T Latvx
ZEOSRELTVS, £ LTRBRLIBEIMICLAHEITE, BEEANOHEERILLCWLELSLH5D
NTW5 (Hausser, 1960)60, —3F5, HiE%E A VY RIC LTRSS Lz 3 DM TOREREICL - T,
HAEDIVEZADIESI BT oL L DEENTESLZENLLNTVS (Sarvas, 1962)™),

TEHFRRK BECEIETHEOEECOVWTIL, —RICT 7 ADHESHESN TV 52, #x 0k
RiIEbDTELELT, Marruews (1963)% ORI OMED LS DTEHLTVE X5, EF
DIEABENTVRLTEHD, YV VERYREHLLTEHID, HIBIVELTNEHD, EREY
VE, BHEVIRY VEEE N ) DHRPSHIRN DL THID, T LT3EROHACL > TIVEREX
TVEHDORKFNITES, UT4DHELZENTS,

Pavr & Marts (1931)89 234778 o 72 &4 F 7 = (Pinus palustris) (100~250 4, #i5E 18m, WEHE
£ 15~56 cm) DOREIEABRTIE, MIERDOHEEERD - L dE -7, HEERLERKEOEITITHED
FEBIE A E DS h o7z, CuanoLer (1938) X, J+D 1% (Fagus grandifolia) L4 b7 H=F
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(Acer saccharum) T, BEIEHE (HEBE7vE=ViWBY - £OEERS) OASHERECSXIE
FTHRELLLN, WINCAHREHLDTYES, LAY Y AZTTOHLUS Lok, HERE
WEEDLEZID, Y H=FTIE, BL2EL430EE, 1HDRVOKGEEED SN, Derwier

(1943)%0 4 » o D 1% (Quercus alba) T, 10:4: 6 DIRAIEBZHAL TH4BEOBERSE 2.

Wencer (1953)78 13, 2544 (MWEEZE 32cm) L4044 (WEHERX37cm) T —L£=xYD 7 v —
DM 60cm D & Z BT, T—T—7 ORAEHE 14572 11.4kg XU 22.8kg fEA L 7228, &
QEBEHRL DA, 0T, FOBWBEELT, RAZILDSESHELADT, LOFPEIAS S TIE
BOBMERET -5 D Lish oD, HBVIRZOL BVOXEXOKRCVLTE, HERSHHTH
PollcHiiB 5 E LTS,

Avien (1953)* 13, MBAOEDIES~6MBIL A AT TYILOVT, 1949 £2 A HALHE2
Bic, 5—15—5 O ZERE20cm D hORIIHN Ik, HEE5cm DO 14ke, EFE30cm
DHDTIE 20kg iz 2, 1, 2EBRIERGIERL, SEBRHBOMN 1265, 44BN
DEEE DTz, .

Iﬁ#ﬁg‘%ﬂ&%tﬂtﬂ DIREDERE LT, =Y, tYe, 1-OHECKIEIHEORELZ L b7
Bereman (1955)47 1X, » U DA LIRYID 23, BBL 2 xOGEAR DI VWEER bz VT, it
RETIHRBDDZ ERMEL TS, ¥+ v< (Pinus lambertiana) TiX, YV VEBT7vE=Y (16
—20—0) R MG L 7cfinsd 545, AKIC X - THEESVDH U S LK T &8> Tl 5 (ScuuserT, 1956)72,

Nimec (1956)88 1%, X EE¥* (basalt meal)——CaO : 8.80%, MgO:9.10%, K:0:1.11%,
Py0s: 1.40%—%2 7 r—~ 2O TLm* 72 Y 8kg AL L 5, #FOEREIEL I/ZT TS,
HEFOMBILBED, EHWOKRICLSE, HBALLLODP, Ca, Mg, BKELMEERSSEH
ST EDTV B,

Hoekstra & Mercen (1957)60 VX, 74E4E 21 FEEDR T » ¥ ==Y THEKBRZI TR > TW5, 7
FEEDDORDOWTHE, 3—12—6 [BR% 145D 2.3kg, 4.6kg, 6.9kg AL TWB2, EH»0O
(RERFE YL L LICHIEOPR DL EDLN TS, 2L FEDBDIOVTIE, 7—7-—7 OIEF, 3—18
—6 BB EZThEh 145720 9.1kg, 18.2kg AL TV34% HiE% 9.1kg bz xic b DIITEER
BEINL 728, FDOE%18.2kg T L THFNU EDOMIMEIS itk otz —F, %BER %1keg ikl
ORI, 18.2kg Bl x P HETAFESEM L7z, TOX SR> L, FEFEH LTIV T,
BEODDVRAPBEERDRES S LELX TS, —F, Mereen & Voor (1960)¢7 O#Riciz, 84
£ (2.4%2.AmflifE, WEHERES. 6cm, HEHS.0m) L2244 (6.1X6.1mHE, MEER28.7cm, #
BL7.1m) DRT » ¥ 2w VIOVT, EX0HE LA LABROHEKBROBREOLA TS, ZD%
£, BLDERREERCHIbETEREERKAL, T I VEVFL, 6 Bl THrOBAL TV 5,
L#ptoT, 8—12—6 OfEkby 1457 b 6.9kg ALK, 6:8MFE 3 Eichik > T 2.3kg
FTOWAL TS, 8HEEDHTIL, 7R —FPRICHDYEOVLAIBOSEL HE, BLDOMEE
20»ALTRKLN, P, K¥LORTW3, Fhitkds, WFh MBI X - THEINT 5 5 LW,
RRETHICHEINAS LD DN DR BRET Th o, —H 22FEDH T, HFE - 2 xOBEELD
RTNBD, TOBATHHREITIICDOMIES 20 HALTE 2 TW3, RETAMAIRIEIND, TE
BFCOVWTHEE, RGER N, P, K&HE BFR, A-=OolHERIZLLNTWE, Thic
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X5E, REOEZICRBAVIZALED LRIV, #3DOAEX (FH), BIRMRCL-TiE- &
DML, $2INbDEXPHLER TR AAE, FBEDZXHLD A= BITKEL, N,
P, KOBFERPZIH -7,

SteinBrENNER ef al. (1960)™ X, £/ 5 A7 v — (Pseudotsuga menziesii) O 20 &4 (15~224F4)
DT, WEERE 15.2cm LA E, #iF 12~14m ORZRRITL T, HGIEE & fEER 2 H 54 bk
X S HRBRETIE 570, C O, HERBALAAT ha H7: D #9400 D 57225, 7 v — X DfH1.5mpH < X
SRR L, ha b D II00AICT o 7e, TEIBICIE, ERIKE LCHBET v €= va, Vv EE
Bel @y vEiElz d by, N:iPOs 2RO XS HEEC L 4L L, Tibb, 110kg/ha
: 110 kg/ha, 110 kg/ha : 220 kg/ha, 220 kg/ha : 110 kg/ha, 220 kg/ha : 220 kg/ha & Uiz, BHIDE
(195548) 1ix 7 A, 9 AD 2L, B4, BAERVTFRb5 ACiiA L2, 14EH (1956 4)
DRER, WNEBXTHREK 4,650 {@/ha, & 5 1:33kg/ha ThH-7=DiL\WLT, N(110)-P(110)
RixEkE% 16, 830{8 /ha, # & 5.04kg/ha, N(220)-P(220) Kix, ERE¥K 25,850{E/ha, % * 11.56
kg/ha THH, TOEPORBRLDLEEX DL, BE, BERLIBROVVTEKE L TW5BEBL
$, RRBREZS DX TY vBREHATL LHEEESEML, MRIKRELALDZLL V., 1957 £DTE
DHAECIBE, N(220)-P(220) KD SIEIHBR D 315, SIEX2MHETH-o7cE LTV 5,

BT FA7 7 —DREECHSXETHERDOFE S L B/ Stoate et al. (1961)™ [IRD X S5uFER %
|EL TV 5, XU DA » KGR TIX, EFERHbEIbo710 A, W7 v E=v(@),
TveE=Y (b), VVETvE=% (c), N-P-K EB&IEK (@, &Y vEICH (o) zxhethitAL
e, (0), (©, (@) KORDEDKRESY, HIFLHIKREr ok, —F, BRUERZ b2k
Lzs, (@), (@ KT, ZTOEDEFMEBVHLUB L BESNAL, L THET v E=Y72JIKD
WT, ha $7zh#9450kg—N : #y 150 kg/ha—% il L TEMZRET L AR, EFERI<HILL
7Dk, E¥RO0BEH (5 ALA) KR LADDTH o7z, WEET v = YOEMBEOFIL, Ko
oW TOABBAERRT L ADT 5,

E 2T BT Havsser (1960)60 13, +3EhH 5 TRED DBV 20~30 4D < Y ITHilE %4775 -
ToRER, BRI 10 5 sxN8fEEhic, 25D 1,000 MEDK) 256% KE o720, BFER,
Bk ASNTOREBERIIESNAED LN o7z, TDIED, KT A AT N —RA(Picea glauca) & v
7 ¥ = (Pinus resinosa) Td, W7 v E=YTIHEMLERETES LV S5#HE (Houst, 1961)8
RHY, ExvDRIRTHEEORATS, RE, BEFHZRAICH, X 12-12-12 IERZEERAL T,
MEHETE 2 DML X &5 Z L TRII L 7cflnsdp 5 (Mercen, 1961)80,

DB ICOTEHD 5L DT, FELIGIEOERBCOVTHIFTERS L OXIMTIE, HBRICLE7 7R
DHMBEBELTWED, FELM A Y=Y THE%E L 7= Croker (1964)% i, #EEII{EKRDH
ZHEHEIC X > THREINTWAH Z EZEFAL TV 5, WEEREMN6cm DXL 60 F4LDL (4 v
<=V E2OWT, 54E/MOST TER 8-13-5 I[BH % ha »7chiy 2,130kg fEAL, AT - THEE
Bx L5, BUDO2EOHETEKOREERE LT, 0ED 3L 5EHORBERZ N THIELT
{bRTHBE, HEHENCIMEEORRIEHEDONEPo7cE LT WS, bbAAEKRDORER’E
ERRFTHEILIIVH B EDON TR —7c L 21F Wencer (1954)7, Arien (1953)%, Rf&
Rz DEHEC, TO[MEE—BEORBERR—2+5FBE L LTEE SRV L 2FBR# S
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HORTRERRD B, ErbivoT, ThEFORRT, MIEL VEENRABEROE S PEETD
BEVS DI, ROV L TEREEh sFhBH 5,

HERBLREAOKRE S LOBFKICOVTD 2, 30OHENDH S, Homes & Marraews (1951)62
F X Weneer (1954)™ i X, TNz N #< v (Pinus nigra var. poiretiana) &5 — X<
YEOWT, WEERLRERODWZICHEESAED LN TS, —F Downs & McQuiLkiy (1944)5
X, SEOHVEIEOWT, AOKREILBEEELLLS, EORII/ v —FOKRESEL, LedoTE
EERLBERES 52, LOcHEEROHETT > LEMT230, $5REIQLIAPDIEF
F—ELRDDD, DEREZIOLIAPLLLARITEIOO3ERD L LEWEL W5,

FoweLrs & Scuusert (1956)% |X, # V7 #1=¥Y D= vHIFIT KT % 28EBORKBEEFAETCI LD
W, EELTRYFr—¥<v (Pinus ponderosa), % +v<v, w74 +7 »— (Abies concolor)
ToWT, EODTANEERZHRELTV5, 22 TR, FRRCEEDCH B DDOFFEHRD L, FHE
BHRHBIL - T R, BEATARIORRIFEBARCOE, ThOERROEITIE, RDOX
FXEFEODWERKRD & 5 mERES 070, BV Fr—¥=viX, § 97cm OWBEEEDSDET
IEEESSZ DI ONTHER DL, ThUEERBLBLABS L, VY=Y TiL,
BEEBRKEVEERKEENSL, KYA V77— Tk, PREORDIESBAREVARI ISP >, T
NEWAVWALERETZ r =25 0hkik®dRELTWw5, ZOXS D ESVT, 2XEVHE
LTE LAY, Dunnine DRFICE o TEBREZTLILEDTVS, TNLDOREAROEE D OHFE
L,y RADEERLEDIVERDIVEREBALDLNRT WS,

E X HT e Favikner (1962)% DML, KEC IR 2 HREROEKTE L £ OETRI, HEES
BOXELZDPE)BHOCEDELDTVEDT, RELPLLSDLIBALTHIY, ETHEKS 2
TR, TSR, EE, BIVP<AFADLDOERSL, BFI3EEZBEFRELTVWS, ZZTETHR
(seed source) &\ 5 DX, FKENSLL, BLE, IVWEBEED >THRAELERL VW52, £EFR
RO LS KHHEAL TS,

77 AETE EEN, EONEBRFRRICELTY5H0T, SHEBTOWTIE 30 F4D E, RE
BHCOWTIT 40 4D EDOWST, BHEARD S b0 &b 75% FEEST <h, BHSBET,
BSLBHINEL, ZLAED L7 e —305000E>TkD, ELCREDODLLVAIRT S hid
EREVESERGTH B, EFEORBER D0 > TRV DIDTRINIEE L,

#75 AEFE b bW ROARDE X5 BB - T, K7 7 ARSI EFTEL %D
DT, RO2BEOMTEEALTVD,

(@) MBI EZERELTHBE, BEADS50~T5% 55 DX 5K IVWBEDODIDT, HE

DFRHEITD D02 TWIERWDDTH B,
(b) SHEHOBA 0EELUT, BEBOBEIFENTTH- Th, FUFKktkossMHsT, L
PIBEORBELCHD > T EWIOTH 5,

LEETE : EESPREAZZ UL, BFRCGEL TV 53 0T, Wil 7 7 ABFHROGA
LRACTH B, BHEAD 26~50% 235 2 ORI 5L WHEDODDOT, FEDHAEFC,H T
WiEWHDTH 5,

<A F ARG, BFRECDVWTWENWLOT, BBRD 75% HULBBESLEWEER, FHED
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FRECEDPEINTVEHETH S, BUEDX I RERICSDIT, RREEDF Y ROIEY > LIRS
572D, b CBEDOLLVWATEROMSBE VW EDERFLE LTS, ZhHbDEBLBELLE
T, BEETFROFOTRAKREZDOLE, REANR/ r—32I<@N5 X 5THBALAdDE, RUDTE
EH (seed stand) & XATV3, k7 AV HERETIE, ZOBEORERCDDDDOEETA4E
Xig (seed production area) & XA TV %,
IOXSELTHELARERE QX SRRV B> DI WAioWnT, HEE2DLF THILRD L
SEHHRHL T3, READXLLUYE : FRA XL, WED XWEHEKRT, LirdBRCHEELBEO
HBIDLL, ha Hich ORKE, BEASHECVWLTROX S LHHEZEL TV 5, Mtk: 0
FORBHIT LA o T, RUDIRELKL I m— 52D LSBT ETH S, & HREAOBHMIC
H5H0, HITNAKIIFRET S, BRIITESRT XL, <X LTHREY, BV, TEdHksix
BEL 10 FTEMEFFLCRDE 5T 5, BIE : FEAREHCEEL TWIHACIE, 2N 1P:
2KME#%Z ha H72 0¥y 630kg, 4 AOREMEMCASF=FHET 208XV, RELTWHEE
2, BRZEBL TV 55411, 7 e —3ERO L5 HEOMMI, m? by 708 2iiHAT5X%5
T TDT 5, MEREE : DX SEHBALEEZfTE 5 R, HRQIMER LT 2003 EBTH 55,
ZHETAERD 2 VIIRERIC X > THIX B LBTES, BREAZFATS L, £3x2RET5L
FERTH 5,

BE (m) ﬁ%ﬁj%ﬁ%@ﬁ 7'5‘2\3;33:03@7'5 A
LBERTER M (4 /ha) BHEERI ERIE MR (4 /ha)

9 250~370 370~490
12 200~290 290~390
15 150~220 220~290
18 120~170 200~250
21 100~150 170~220
24 90~120 150~200
27 70~110 140~170
30 60~100 120~150

4. B BR W o F® X

M), TH=Y, HF<Y, AXDIPWECOVTRIFCABREZIZIUDEFETH o708, HEITLD
LOBRFTH=Y, BV OVTRERMEHE LT,

HEBMST, SROTE, K, BE #, SERESICLERELZEL UCRELG 2 T
FEL, SLARORE, +EFERTELRIYERLIAZEETHI S DL DR, WHANAILHEE
T, DTLABREMRSZADOLELENTERP o, T, YMBFHL TV RIS D 5D LE VK
BOMDB BB Do L1, BARREBATH -,

BELEMSZOWTIL, BMROBELEEL K 25bRHBRE 2T, —EOEHETHERERFT
v, BEERR, £ XOMEOHY, RIUKELREOBREEZMASL,ICTHT & Lic, B
X, XU b7 VIR 37 £ 5 54EE L,
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REBHEFED & & OREK
BoRAEE, 7H<Y, #7F
<Y EDRDHFE TR -
726

aRERE : lEsrE (1.20
m) OEFE%, BEEEREZD
BT 0.5 cm AL THEIE,

B Sr—2 - 54 2@
BEBEZDHWT, 10 cm HAr
THIE,

HTE : BiEE s UHE
THlE.

7r—x%: (BE KT
&) X vatE,

/r—FEE: HMAFME

Fig. 1 7=y REKRBHOMER, KBREHTARFE=7
2 EAERFKHEEER, SMEEKX, 35HIEL v, 13k

L, TRREALRFED 2T

MiE2WT, BRT/r—% BE (X% 10,000 53D 1)
. Location map of pine experimental stands in Ibaragi-
DOAHRY % 10cm AL T Ken.

B L T,
—1. 7 H = VY
FRTE FMBREMTAFF = 7 2 BEK
KRR EFt B XM FEXI5MEE
v, 13/NBE
e FERENREMERE
(1) HERFORI
BM36E12 A, Lit=72EAF #HIiD
(Fig. 1) THWTHEEITL >8R, 35
FRBE, /MRS R E T 5 2 L it &,
FREDHAERZTR o7 TOBETRERZEE
BT o BERD Y, BEMSTE2 A2 EHA
ExEMBL, Fig. 2 X S5KEHHZREL
e (Fig. 188, £7'» v bOXE X1,
EFE#TH L% 50X25m (1,250 m2) &L,
£7 vy  ORICIXEE 30 cm, §E30cm @
BEE- T, REBOTIRSKEODHWET
TTHOR ST,
LHOIMLASE, MERiLE Table 2 iz

WO HE (Block A)

13 ¥Z (Block B)

Fig. 2 77~y REKRBRHOXER
Location map of plots in each block of pine
experimental stands.
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Table 2. 7 # < REKKBRHO
Initial growth condition of
E T VA D F
Tro ) Tre b Average of original trees
Block Plot NS B & E E 1t = se—%@ | Z7e—>3EE
Number DBH . CH CD
cm qm m m m m m -
I 99 24,044, 2! 15.442.1 3.541.4 4.30.9
I 91 24.345.6l | 16.541.7 42414 4.4741.2
v/ BE I 111 21.845.0 14.0+1.8 3.941.2 4,1+1.1
A v 107 21,1441 15.2+1.3 4.3+1.6 3.840.9
v 96 24.144.5 20.241.6 4.941.8 4.3+1.1
VI 125 21.4-4.6 16.7+1.6 4.1%1.9 | ~ 8.521.0
I 79 25.444.5 17.6-£2.0 5.241.6 4.61.1
I 92 23.15.1 16.741.9 5.641.6 4.4+1.2
b B m 92 | 229447 | 16.1%2.2 5.3+1.8 4.6+1.2
B v 76 25,244, 2 17.321.7 5.54-1.4 5.0-£1.0
v 73 | 26.04-4.7 18.2+1.8 6.1--1.8 5.441.5
VI 72 26.15.0 18.641.7 6.24-1.5 4.941.1

Notes : DBH : Diameter at breast height, H: Height, CH : Crown height, CD

'+ Crown diameter.

Uit ZOMSHE, BHARINCERL b L RISERIC X > TRE L SOT, RHKEENICES L,
w0 o 200 o, nk, WA 12 AREO S, VWEORICOV THE
2 TR RR, ChOOBEAOMEILS LT 45~50 4 & HEShi,

(2)

R D

KRG, TR AL ORI B, EROK VIO THAECAEL T 5, +
EOEET 40~50cm ORIR e — ABHEL, LOTHRZFEBELL EBECBTL TV 5, —KIT
KBIFEEESEENRD L, FEOBRWEBEEEFKLE Bo(d) &) Tho,

HBRDOBEIC X EZ - THGRILETRY, TORRLERLT, Fig 1 0k SicmEmEME (Wi
Pi--Block A) & EEAIE (13/NFF—Block B) @ 2 »Ffic £ £ 0.75ha HTHREL .

FErEME (WD) ORMBMO LTI, A, BORENEL, ARIE BHEOBZELER . B)%m‘E

1o

20

30

* [T

il
g

~

- ~

7~

—
N -1

N

(e o — _

X

Profile No. 1

A-B

B

Ba

20

30

) Profile No. 2
Fig. 3- 7 » = ilbpiho HERERMTE

Profiles in pine experimental stands.

B,

Ba
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R O REIREE
pine experimental stands,
F K o F B A E K (5K O F B
Average of remaining trees Average of 5 sample trees
F B MBER | B B | WHEE | B & | /e i@ | /e AEE
Number]| DBH H DBH H CH CD
cm cml m m| cm  cml m m)| m m m m
99 24,044.2 15.442.1 25.8+4+3.3 20.243.2 6.7+1.0 4,24+0.8
91 © 24,345.6 16.5+1.7 30.1+4.6 18.8+2.6 7,6+2.3 4.9+40.8
25 25.942.1 14.942.0 25.0%0.7 16.9+1.2 6.5+0.6 5.040.7
27 23.2+43.4 15.8+1.7 23.8+2.4 16.9+42.3 6.6+1.9 5.340.6
50 26,243.7 20.5+1.6 27.7+4.4 18.642.5 6.1+1.2 4,940.8
50 24.2+4.6 17.3%+1.2 27.943.7 17.1%0.7 6.44-0.7 5.3+0.8
50 26.7+4.9 18.142.2 25.7+1.9 20.6+1.9 7.7+1.8 5.4+40.3
50 25.144.8 17.3+1.9 27.5%+1.5 20.241.5 7.8+1.0 5.540.3
91 23.1+4.6 16.142.2 27.242.7 18.141.1 7,.1+1.3 5.3+0.5
76 25.244.2 17.3%1.7 25.8%1.0 18.940.9 7.5+0.9 5.240.6
25 28.6+3.9 18.94+1.3 30.0%*1.5 20.1+1.3 7.6+0.8 6.3%1.0
25 26,244.8 18.9+1.6 26.5+4.1 19.8+43.3 7.241.7 5.740.7
Table 3. 7 # < vRBbOHEREMEOREE
Description of profiles in pine experimental stands.
= (@ N )
WEES | B R |E & + #Ym ow|msE
Profile Thickness Compact-
No. Horizon (cm) Color Texture |Structure P ness
A 8~11 10YR 8/, dark brown SL CCrunlm)b 1
rum)|
1 A~B 10~13 10YR ¢/, brown SL ~Massive 2
B: - 17~23 10YR 4/ brown SiL Massive 2
Ba 20+ 10YR %/ brown SiL Massive 3
A 5~ 7 | 10YR 8, dark brown L er‘é‘{fmky 1
2 B 17~25 10YR ¢/ brown L Massive 2
B, 35+ 10YR 5/g yellowish brown SiL Massive 3
Remarks
(1) Compactness (BR#ZEE) (2) Texture (F:1)

1 : Soil aggregates bound loosely (L x 5)

2:
3:
4:

Soil aggregates bound densely and firmly (k)
Soil aggregates bound compactly (&%)
Soil aggregates bound very compactly (3 Z 55 8)

L

: Loam (¥+)
CL : Clay loam (EHEZEL)

SL : Sandy loam (F)E#EL)
SiL : Silty loam (f®EE+)

BERLCE 3RS ERLEOCLARCBEARNMIREZEA TS (Fig. 3—Profile No. 1), SIE T
OMIED L Z BB T, BREOREIMREEL D DL, LEIEECL > T3,
BRAE (/) ORBRBIMNEAOMMBIZE A ELL, Bo()BIERE A/ LTS,
HEORZREREEAME (WL k3%, ABOE XX 5cm BERTERV, TR —E
W RREL TV 5 (Fig. 3—Profile No., 2),
TROREMEOTAEE, thik, LHEOBLEAIMEL Table 3 3 X Table 4 DL KV TH 5,
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Table 4. 7 # ~ v KB HFEO(LZHMEE

Chemical properties of soil in pine experimental stands.

WEEs (B b |E X pH BHMEBE £ K k|42 8 % | BAKE
Profile (cm) Carbon | Nitrogen| C.E.C.
No. Horizon | Depth H;0 KCl 1 % % m.e.

1 A 5~ 8 5.32 4,22 1.8 4,20 0.27 24,56
A—B 10~13 5.39 4,42 1.3 2.55 0.18 21,51

2 A 4~ 6 5.31 4,31 4,2 7.49 0.16 47.18
B 15~20 5. 40 4.78 0.8 2.96 0. 26 24.50

2. hHh 7 = v
e BEREATAFINUFLREAK
FI R R HE X F E B 3EX 113 SREEIC/NE

g REENREABERE

(1) FEwOIRIT

MM3BEILI2A, AEERBENCRVTEEZTR R, E5E 118 HILT/E (Fig. 4) T#KB
WEFHIL L&D, RERE HERERECILSOCRERIEREML 2. BM36HE1L A, &
FRERTE-T Fig. 5 X5 aRERFELL (Fig. 4 3H)., T ry tOKXEE, Try tOBWE
DECOVWTIRT =Y OPELEELTH 5,

T DWGIIKIE 2 FITHEEL L 72 AT, BBM364E 11 AXFAEZ TR - RSV OKEBIZ49ETH -
7o. ATELROLAAR, EERILE Table 5 i LT, '

(2) LM

RGBT, REREASH—ZRILBOLRUMCH2 D, BROXEWIUEMNEICAE L T 5,

Table 5. # 7 <= REKRRBRHOFERD

Initial growth condition of larch experimental

. % ¥ v A 0 F B B K O ¥ B
Tweo/ | Tro b Average of original trees Average of remaining trees
Block Plot E ¥ | mEEE | & EIREES % g & E &
Number DBH H Number DBH
cm cm m m cm  cm

I 49 24.6+6.0 19.643.2 48 24.945.8

I 48 24.5+6.2 21.0%2.0 48 24.5+6.3

S 11 49 23.4+5.8 20.442.5 26 26.745.1
v 54 20.9+44.7 19.542.2 25 24.6143.8

A% 46 21.945.0 19.942.3 12 26,642.0

VI 54 20.046.1 17.642.7 12 30.3+4.6

I 37 27.646.0 23.4+2.5 12 33.3+%4.5

I 37 28.1%5.6 22.5+1.9 12 32.844.4

N m 42 7 27.0%5.6 22,442.2 24 31.0+3.8
v 53 25.5+4.9 23.7+1.4 25 30.4+3.9

Vv 47 27,9+5.5 22,2+1.6 47 27.7+5.6

VI 46 28.344.7 21.840.8 46 28.3*%1.6

Note : Refer to the notes below Table 2 for the abbreviated items.
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Fig. 4. # 5 ~v REKRBILOMER, £ REATAFHLFLHEEH
FMAREIERKFAHEERX, 113 KPIT/BE (X% 40,000 5D 1).
Location map of larch experimental stands in Nagano-Ken.

BREARTL

stands.

Block N

Fig. 5 » 7 =¥ REAKARILOXER _
Location map of plots in each block of larch experimental stands.

HAE AR GK © ¥

Average of 5 sample trees

MEEE | B & |/e—38| Ze—%
DBH H CH B CD
cm cm m m m m m m

29.143. 8| 23.4+1.2 12.642.9] 6.6+0.8

28.9422.2| 21.441.9| 12.142.4| 6.3%+0.8

30.3%5.5| 22.242.0| 12.844.5 6.4+1.8
28.6+3.3] 21.641.5 12.94+2.9] 6.2+1.3

26.142.0] 19.6+2.0[ 12.2+1.3] 6.2+1.3

31.542.2 23.340. 6| 13.744.2] 7.5%*1.7

33.444.2| 24.6+1.0| 14.8+3.4| 7.5+0.8

32.04-2.3| 25.040.8| 12.6+42.9| 7.0=+0.7

30. 61.9( 25.340.7| 10. 4+1.9] 6:710.6:

32.04-2.3| 25.240.6| 10:240.6] 6.1+0.6

3l.642.9| 25.6+0.7| 11.8+1.8 6.0%0.7

30.94:3. 3| 25.840.7 6.7=4+0.6

12.341.2

TR EE KUK EE (B &) BIELH/HL
Tv5, REHMOBECIEX>THHGHIL 2 Tk
Vv, ZOREEERLT, Fig. 4 0Xdicdb4BlT
Fastm (Block N) & udGF4T#imE  (Block S) i
n*En 0.75ha HTHRELE,
- JedeEESHE (Block N) i3 Blo & £ SEssA# S %
ED T 5, TOLEREILABIZEECE LB
B THY, TOTERTIIEBRIER S0\ BESS
#LTWw3 (Fig. 6—Profile No. 1), $IE Tk 4}
HO—HICH b BFHHO L 2 A TR, LKA
BYELHERL, OB REEZEL TV,
JeFERE (Block S). T3, JbibmslE (Block N)
&0 IR KUK EE (Bo()E) 2335—icsh
LTV 5, Ay BICIIROREEEDREL, A BTIX
ks —sik g R R 5 h 5 (Fig. 6—Profile
No. 2),
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flll T,
io N r% Ar 19 15 "‘\l—"%wb '
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- 20 el ;‘ , | 20 \l 0, ]\’ | Ak
T T T
30 1 H Az * T T ~
=
40 ‘I’ Lt
IRt E SRS PN 9 8
50 So
B
Profile No. 1 Profile No. 2
Fig. 6 » 7~y Bt L BAKNTHE
Profiles in larch experimental stands.
Table 6. 7 < REHOLIFAENIE WAL
Description of profiles in larch experimental stands.
WEES | B L |FE X & + MM M E B % E*
Profile ‘Thickness
No. Horizon ‘(cm) Color Texture | Structure |Compactness
Ag 15 7.5YR 2[g blackish brown SiL Cruml; 2
. Crum!
1 As 30~34 | 7.5YR 3/, dark brown Sil ~Massive 2
B 15+ 7.5YR %[, brown CL Massive 2
| A | 10~13 | 7.5YR %) blackish brown | SiL Gragular 1
2 As 15~20 | 7.5YR %, blackish brown | SiL | CT4mR . 2
B 35+ 7.5YR %/, brown CL | Massive 2
* See the remarks of >Tab1e 3.
Table 7. # 5 < v Bt LEOLENIEE
Chemical properties of soil in larch experimental stands.
BiEEs | B M| & & pH BREE |2 R E |22 F| BRAE
Profile Depth ‘v1 Carbon | Nitrogen | C.E.C.
" No. Horizon (cm) - H,O KCl1 % % m.e.
A, " 5~10 4.81" 4,30 2.50 4,10 0.09 77.62
1- Ag 25~30 4,52 4,12 6. 24 8.67 0.08 53.83
B 50~55 4,12 4.05 4.52 2.76 0.02 27.86
A . 4~ 8 4,93 4,33 2.62 6.22 0. 06 47.50
2 Az 15~20 4,66 4.40 2.12 5.29 0.05 39.79
B 40~45 4,34 4.10 "5.13 3.12 0.02 30.06

THEORENTHOBE, MK,

+HEOELZFIMEE X Table 6 sk f Table 7 DL KV TH5,
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5. REBRHREREOHEE

HBME =L T D, BN 30 4R E Tk - T Sk bl WA Table 8 DL BYTH
B, ZOEM, THIYZDOWCTIIEH 38 £X0, 7 5= ROWTIEHEEM 39 £X 0, BELV W
68, 9BR2ETMY 2o/, WFhOBARD, B kL TLOPFCHEL 2.

5—1. BHRICOWTHEZIFEERSE

HBIXVh P BEKIC X 5 Tk Tk 575, EKOXET X< odbh b crown release &\ 5 FHEMS
LBLTVWBE LS, 7 r—3OR205F200ET, AL VILLES r—3005RY 25
HIZTRETH 5, L

7 e —xRHET MBI OVWTRVAWADELENH B, T TR—SBAOB ) Friktgc
FTHZLLLT, WRBLDLAREROHBEEOHERD LD, 7HTYRKOWTREELROD
BABEORBRICE Y, Eioh 7y ot I KEOBEORRIC XD, HBEESLE ha bz b
DR EFHEL THI,

) Th=v ' e 4
& o F AL T B i
B s A6 B/ LT 15° i LTH 25°
BE (BD—HTH @ 4.8m 9.0m
/m —xEE (O 4.4m 5.8m
7 X RARE 65.4° 72.1°

. H—a)—-5 tan (H—a)+-$_ tan

it ﬁ A b= ( tan)w+t22mB - +% b= ( tan)a—tins - +_g_
BN CRDOEN B gyne BREED)
" E  77.5° (3.1) (1,024) (5.5) (824)
SBEQGLE)  70.3° 3.6] C 784) 7.8 196
4 A LA # 60° — — 11.1 .81
#H(KD)  540° 4.8 M 14.3 49
THEGA) 3T 6.2 256 36.7 9
23 = 30.6° 7.1 196 84.4 1

a C ) AOBFEREEOMT, LR/ m— X @SLELT, HEICEBY REV,

THTVRONTHE, T & SRERIEL D HEH S 7 v — % ORMAKCIIA BT B X 5 I
THEVHEXHT, BERUKKO ha bz DA%E 4004 % U, EM% L 51T/ »— 5 OffIAHkc
WBaidlzs ha Hizh 200 REEEHRHRE L Lic, BXELA L ED ha Hic h OFEAKILH 750 &< T
Boterb, PEMKKIZR XXy, BEMRERSIZ 14085 TH S,

—FHF= oWnTiE, EZO BWTREHICII 2RI, 7 = — % OBRASKIB2 b7 5
ESRFNETHIEEELT, BEMREL ha B2 100k2 L, Thi SRR ha bz ) 400
KOBVRIK, ha bl 200 FOBEMRE 2T/, ha 720 2004 T 5L, OKFOHE,
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Table 8. 7hH=v, #7= /&E%ﬁgﬁi&kfc‘tﬂ' L, AE-EER
Summarized tablé of ma]ot‘ treatrnents and surveys for
plne and larch experimental stands
o 7. A < 4 Pinus denszflora
HREWKRSMEHE Kasama District Office, Tokyo Regional Office
E.Timeﬁ M E713FH%& Treatment or survey - -z ..
1961, 12 SHEAHERE - First sutvey for the experimental area
1962. 2 . Partially revising the area
& X #97504</ha Non-thinned ca. 750 trees/ha
i5ilpe fB’ kX #4007 /ha Thinning{’l‘hirmed ca. 400 trees/ha
‘ 5EE XX %92004</ha \Heavily thinned ca. 200 trees/ha
1962, 4 RE N§ 66kg/ha ' Urea : " 66kg/ha as N
{ ﬁE Z_OOkg/ha Fertilizing{ Calcium superphosphate ZOOkg/ha as Py0;
i’gjj ZCOkg/ha Potassium chloride 200kg/ha as K;0
1962, 10 o KB First survey for cone crop
1962. 12 ?& 5 30kg/ha Urea 30kg/ha as N
A P.Osm 50kg/ha Fertilizin Superphosphate Ca 50kg/ha as P,O;
#Ehn K,Of 15kg/ha € Potassium chloride 15kg/ha as k0O
- KR A K (Ca0: 40%) Calcium silicate
‘ 1,000kg/ha (Calcium oxide : 40%) 1,000kg/ha
1963. 5 | (W% NE_ 100kg/ha Ure 100kg/ha as N
HEAEY A POs& 200kg/ha  Fertilizing Superphosphate Ca 200kg/ha as P;0;
i KOf 200kg/ha B Potassuim chlorlde 200kg/ha as K0
1963. 10 HE &E:J%]E Second survey for cone crop
1963. 12 WiRE (1962, 12 iwHA L) Fertlhzmg—the same as those in 1962, 12.
T T - -
1964.. 5 R? NE 50kg/ha "' ( Urea 50kg/ha as N
HAES A POz 8 150kg/ha Fertilizing { Superphosphate Ca 150kg/ha as P,0;
-\ i K.Of 150kg/ha ; Potassium chloride 150kg/ha as K;0
1964. 10 | #%E « ZREFE Third survey for cone crop
# 7 < 7 Larix leptolepis
EE%‘MEEE’“@?M% Usuda District Office, Nagano Regional ‘Office
Time ﬁﬁ%if‘bﬂ:;ﬁﬁ Treatment or survey
1961. 11 . ﬁi;ﬁiﬁz;&% First survey for the expenmental area
1962, 5 Ef‘?} Ni 50kg/ha Ammonium sulphate S50kg/ha as. N
- HEAEY 3@F PyOs& 150kg/ha  Fertilizing {Superphosphate 'Ca  150kg/ha as P;0;
Ein KOF. 100kg/ha Potassium chloride 100kg/ha as K0
1962. 9 KEFE Surveying growth
OMERE EEERIR(CaO : 40%)1;000kg/ha .
Fertilizing calcium sﬂlcate(calcmm ox1de : 40%)1, 000kg/ha
1962. 10 LR A ! /ha Non-thinned ca. 400 trees/ha
Fgﬁ{i QSJEFEﬁ&l‘_‘, #9200 /ha Thinning{ Thinned ca, 200 trees/ha
BERERMXIX. 91007 /ha Heavily thinned ca. 100 trees/ha
1963. 6 ) Fertilizing
(1962. 5 TKKT) —the same as those in 1962. 5.
1963. 9. ﬁEE' = Surveying growth,
o Fertilizing calcium silicate 1,000kg/ha
&E’;E/‘ 1,,000kg/ha
1964, 5 Fertilizing
(1,962_, 5 xLU) ——the same as those in 1962, 5.
1964. 6 ﬁ&&&ﬂ Girdling 6 trees in each plot*
L 6ARX 127 R .y b =724,
1964, 9 ‘)‘J"@HE EERRGJK 1,000kg/ha  Fertilizifig calcium silicate 1, 000kg/ha

* The result_ of glrdlmg test will be reported: later,
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i V3/NBE Block B
Fig. 7 7h~vRBHIC kT 2RRADRE L 7 v —FDKRES
Location of all the trees and their crown area in pine experimental stands.
The crown area of each tree is shown as a circle with a diameter of its
averaged crown width. The number in a circle shows the sample trees for
collecting and counting methods. ‘

5 ALA25 8 A EAETIE, 7r—xORMAKICEERSBZ LIRS,

WThoOMSEd, b&dERTHCHEND -2720T, MERAZ EDBIRIEBISBER LRI
8B &SI LI, BEARMER (Fig. 7 5 X0 Fig. 8) KL DT &5 KHAMICH X - THE
IhTna,

(1) 7 H= RO ,

Table 2 CL®FT XS5, &7 vy PNOYTAKIZ 2D B0 TWRDT, WAVAKRENE%E
EBLTRBEOREZ ED7z, T LIEARBREOEAGICBANEZRI 2ERNLD L D Bkd-72DT,
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Block S

Block N

Fig. 8 » 7<= vHBMICsT 5HBADOMEL 7 v~ DREX
Location of all the trees and their crown area in larch experimental stands.
The crown area of each tree is shown in the same way as in Fig. 7. The
number in a circle shows the sample tree.

BT = » b DOBBETE BRI TRTHE S ICHL, ELRBICONT b1 AL T,
AREERE L, ' ' ' o

REKIZIEAN 37 45 2 A ICHT 7o 7ot AR OMIKE, MRED 7 = — % SHEROEAIE Table 9 0
LD ThHB,

(2) #7=vHERHORK

Th=yOPEERELESK, £ Fy 0K HREKMIMOPEEELT, Tables X5
CHBRKZ S0, BIRIL. B ST SR> FRTH o7, BMOBFICL D, FE10 AlcE
Shic, AEEOBEOBETR ICS &5 SROMBE, BEED 7 =—+ SHTMHOHE Table 10
DERDVTHS, ‘

5—2. MBI DWTOE X F L ERH®
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Table 9. 7 »<YRBRHOKEFIMEEL 7 v — % HHAR
Thinning ratio of tree number and crown-occupied area

in each plot of pine experimental stands.

7 v — X EHmER
Fry|re| R B Treatment | wyiw lstsrkAsk h;‘,:égb A¥filkE| Crown-occupied area
A W PP P Thinning | 7% » b | FEAET
: B Original |Remaining| Tree ratio of | &P Ratio nton
Block|Plot| Thinning [Fertilizing| trees trees | number tree 2jpiot# |ROR-thinned
per plot | per plot | per ha | number | m*/plo in each
block
I | 4 i X |Fertilized 99 99 792 0%| 1,479 " 100%
Non- Non-
I | thinned fertilized 91 - 91 728 0 1,473 100
vohpE I | S&EERALR |Fertilized 111 25 200 77 514 35
A Hea\_rily Non-
IV | thinned "t g 107 27 216 75 418 28
V | $5EEEitk |Fertilized 96 50 400 48 926 63
s Non- .
VI | Thinned fertilized 125 50 400 60 701 47
Non-
I | BERMX | fertilized 79 50 400 37 1,002 63
1 | Thinned |Fertilized 92 50 400 46 1,005 64
Non- )
w3/ 0 ﬁorr:;ﬁ % fertilized 92 9%k 728 0 1,578 100
B | Iv | thinned [Fertilized 76 76 608 0 1,526 97
Non-
V| BERMR fertilized 73 25 200 66 728 46
—— Heavily
VI | thinned |Fertilized 72 25 200 65 501 32

* The crown area of each tree was calculated as a circle with a diameter of its averaged
crown width. Refer to Fig 7.

** One dead tree was cut down.

REROEEFHRIC WL, 2HCHEALALLSI, CEREKEENWTEL OMRRELLEONS
2, e MIEOPREEEELDTELELTHS. FHRTIECHLOERZSERTL, F7o4&
HBHOLEOUBELERL T, BRBIICLh LN TRD X 5 LR ETE > 7. LRIEOHE L HiZ\v
FThIROX5TH5, HHAED2/31%, 7=y PRI 5m HBICES 10~15cm, [EH 20cm O
ZIWY, THEHEALTHEP T, BY O 1/3IBhELEITHA L7,

1) 7=y

7 5= MBI LB R A ED 272DT, U VB 7 U1, ChERERRT ha i) 200kg &
L, $BEREFRBSTLOBE~NOERELEELT, LA TEXEEThabih 66kg i
FTHZER Lk, THODMIE, HSOREREZREL VED, SECbR VEFEEXS T bE
LRDITR2T2DDTHY, LR TRERTLS 2 L& Lk, ERRRRBHICIREROSIER
B2l BFAECIX OHEShASEREHLS LV IBXFPORCBIEAT L, A
REBEESCTEROFREEZ »RT, B ha b 1,000kg ZhEAL 7=,

2 »7=v

H 7=V RBMEEREGE T H v HBME D X o cDT, BHIC ha B VEE S0ke, VY vEE
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Table 10. #» 7 <Y HBRHMOXEHIFUREE 7 = — X HFR
Thinning ratio of tree.number and crown-occupied .area
in each plot of larch experimental stands.

T . . ' 7 v —x hAER
7 y|m 2 B Treatment | ooy mgoras] "5 Pf ” unntsr] Crown-occupied area
7 v b e s Ta s b | EERICA

BRI AN ) - Thinning b et sEs
R L Original |Remaining] Tree ratio of | ®7h - Ratio to
Block|Plot| Thinning [Fertilizing| trees- trees number | | tree 2jplot || non-thinned
ST per plots | per plot. | per ha | ndmber | mP/plo in each
block
I | 4& [ {X |Fertilized 49 4%k 392 1.0%) 1,443 100%
— Non Non- ) | 7
T | thinned | . 4 48 48 384 0 1,447 . . 100
I | FBEEREIR | Fertilized 49 26 208 | . 47 1,026 71
S |— _
3 Non-
Iv | Thinned 2 .. 4 54 25 200 54 | - 748 51
V | 38EERIX | Fertilized 46 12 % | 74 410 28
——|Heavily |- -
| VI| thinned™grr . o 54 12 9 78 571 40
1 | 5&ERMK | Fertilized 37 12 96 68 628 T 40
—Heavi}y Non-
I thinned ™ ¢~ o0 g 37 12 96 68 570 37
I | F3EERLK | Fertilized 42 24 192 43 . 923 .59
N A
3 Non-
Iv | Thinned |0 . 4 53 25 200 53 | .. 850 55
V | #& [4 1% |Fertilized 47 47 376 0] 1,553 100

—Non—. Non-

VI | thinned "¢t o 46 46 368 0 1,505 97

* Refer to the note: with an asterisk below Table 9,

** One dead tree was cut down.

150kg, »V 100kg AT 52 LT, AR, 7H<YHKREFU XS5 ha $7h 1,000kg %
IERA L.

6. HEBLCREENREESE

RRENOLFHIC OV CRHIERIIELZTTE S 2 LRER ERTRLOT, ThrthfZAk 2 EBE L
T, ThHBIEDWTRD K S RAHETHELZ TR >
6—1l. B & B & ,
BLD17 Ry B SEOARREZZDALD, 7H<YL2WTIL, WB38E 1L ADHE,D
17rmy bk 6FE L,
(1) #iE : BREFIBAOCHN TH~ 12D BT Lom BATERT 5,
SREH) : WHEAE (B *THMT) $TOBS (H—1.200m 2HEIEL, b @
EE+1.200m 25ET 5. 2HEBH» O, KEOHWERZMZ THEE T5, .
HWREUH) : FIETE5HATIERTEEI,» D, BETBERRVERILC, $-1kbT
THUHAT 5.,
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(2) BTECL) : RAIE L THETH (B_vFTHMTY) EToES %, BRE%LWT lem BRT
FElT 5, ERICIE, WEMBEETOEE (L—1.200m ZEIEL, dE»5 (BIEE+120)m
ZEE T3, 2HEBLPORETHIFEREDORERFEOWTHEIET 5.

(8) /r—%xDKAEX

7 m—xDHE (CH) : (H—cL)m THHET 2,
7 v —x0ig (CR) : D LRl (CRY), HEHDLEIS» DA TEF (CRy), O TR (CRy),
ZokB (CRY D 4FMIEOWT, bo& bl 1 RED DR E L% T SEE
BEdtx, F— A TEET 5, X LBM7TERRLIZBAIEL THHDOT, KIT 5 FHEOMHE
LHBLTHET %,
(4) BEE EEERZLHLVT 0.5cm BRETHET 5,
FEERE (DBH) : [9EicE (1.20 m) OERE,

o L womnz (D) : mass £RoNEOTRS L OBE (<v TN

DEE,
BEo 2 womE (D 2H): mroTes 2 ofis (v ETHY) O,

ZOENPTHIVY T, 70y PCERERBCX DAL 16~20 RiZOWT, WEERZHIELX.,
6—2. THTUHBHOKERE

REROREEZ D LDBHE, ETHAOKERZ DL SXL 55 MECR 50, WihitL
THRVUARERAET 5 LRBAENTLPLHITTHLVDT, AEREZEDT, ThBEO2VTVAEL
BRFETHETSZ L 88KV. ZORE, ARROFHEZ EDOL LW TRENTH B, BRI
B, —ELRORBRERDSTYRELLNT, ThKd LSV THAEARKL EDHEThHS, TTIC
FALIZEST, WHPIRF Py TOEREDLIRLT, 1,000 FOKS ORERZIHET 535
A, BEZ0.20CT5L, 20~25KOFERCOVTLLIUELVELTWS, Fi Gysen (1958)5®
BHZECONWT, R—HGOREEZHRETIHET T LLLED 15 FXRETHHLLTEHD, T
DPA T HEBURBREIFHED 10~25% ThoTWwdb, LLIZ 2T, FHEMMMSIRSKh TW-H1%
T, WNERLF Ry bHRD 67, WL 37 AT L S m s b 64, 38 £LEIT 10 ADFTHEK
KOWTHIET B LIt L,

BEADBERD L H~FILOWTH, THETWAVAEFEAL BT H, £ 2TH, W
DVTREHRZ DE L DHE, WNEOVWTRB ETHrE X 5B ERA L, BE2rE 265K
I, BERWEDRWT TS, Lichs THRROBERICEE T L3S, HESERBAIIT
HRREPLRICRL, L THBENSVEZRELBETHEBAE VI E2tbhol,

(1) RERWEICX 5HAE

SFEETBABH(FES, 6) KXo THERCOIEY, BRY) (FET7) LXIhd % 312200
T, BELKBE2YLRVX S LHRELERE L, LaL, ERCE»R D /AEZ2ELLTNER Sk
S IDT, PRERLFORCHHITOEFEDIY VB L LTV AR TTH S,

¥ EFRETERR S UK AT BHIRAFETERRSER S M,
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(2) HRRFPEC L HHFE -
LOFELERBEC LS CHRERCOEY, Mk 5 1 REBCESEOT, B— 1 REBICHKRES
PEZLTHEEER D LD, RReLE XL, RE, FXOWHERZLLDDL, —HOKRELDE
Lok, EAREHEELLDIDEZDENT, FECTHEEE LD LRLTHrLI o7,

(8) 7 r—FETHLOREFERIC L 2HE

I e —FDETPLIXLMRELI LRI, /7P —ROTFTHLTHIEL bo S DREEKLEE
BTEDY, UABEPLHS LRBELIOSTHETERVDT, FORDI/n—F3DOETEEb-TH
26N BRFDDDE LI, LAL, HEOBRECLX > ThrRIVAIERLES> DRI THS, T
PORIRETEHREREZPE X, ThICEE (1.5) 220 TRREKE LD T 56| (Fowsis & Schu-
BERT, 1956)%® % B 57%, ZZTR—GREDBEIEBEETT.

4) FAEFE FEFEI L OABTASK

BIED 7 v — X E T OOHBEZEEEE XL LT, 1, WAMNIDL T ey Fd)OREE
AEEBE—BERCTHLERDEEVTH S,

S GEID e e arred " o
WAISTE 108 8 H~18H 67 19% 67 204
WFIsesE 1083 H~10H 6 16 10 20
WFI30E 108 7 B~15H 6 16 10 20

772U, BBFN 37 FEOBEERHREANL, WMNIO—HEOFNTELDO2EOIDLFITH 55, B
38 4F, 39 HOREFAEAR, ELO2HEOFAEAZSHATVWERTH S,
ERIEE, BHEEL D, 6 IR 37 £pLEE, HEEOOT Y 4RE, X, WHE/MIOBEE

Table 11. RREBHTLLET A=Y D
Quality of pine seeds extracted by a specially

EkZES -
_E%5 woU/N BE R OE&
w N-5 Mixture from BlocknA*G
H . L

. R 1, 000 . R 1, 000
L tems w279 | me 008 s e | 272w [p 00N

Yy sb: o~ . *LSeed ggxs | Seed G.P.#t [.. *Seed gyxs | Seed

%%’%iffmeth od\ Time wat. s % wgt. ‘Time —_— % wgt.
g 3 g g A g g
Sunlight drying - ] ] ] - - - ] ]
12l 8,300 1.0 7.22 — 4 65,295 18.6]  6.65
A T 8| 205,932 63. 6| 8. 25 87.5 4{ 151,937| 43.3] 6. 94]
Artificial heating 6| 99,610, 30.7 8. 10 95. 0] 4| 109,499 31.2 6. 73
4| 24,398 6.9 6. 36|
RECOZ 24 % _ _ - _ N —

Remaining seeds in cones | .. 15,150 4.7

(Notes) *! Time for drying in hours, without special note. *2 Weight of seeds extracted
in 28 days. *5 Initial water content of cones was ca. 83% in dry basis (ca. 45% in

basis).
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HRAEATHhER 10 213, BB 38 £ DEE L.

(5)

R, #xORERAE

RIRLU 2R, MERBIBC Db 2 o TRO L S BBEETL - 7.

R B, B, K&
22X EE, &, 1,000
WE, LEREHRD
DEFOE X L

B, RIEB, BHER,
SERFER
2L, 3EREFERITF

CHETHTFETH 5,
(6) % FOF S
BEXRIh o Bk E T, &
BRIBEIR L b, B

Lizvwbd b2y 75— (tu-
mbler) & N L 7Bk
’-.‘?% (Fig. 9) &»F T, 50°C
DT CHRREER L Lrns »
FEBELIZ, TTAHRIT,

BHDIFTYRODMRE T2 T
i, BARREfTRbRVT

& F OFIBEER

,

SERSER
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wwooh

Cone drier with tumbler,

wuOzy

spoas

Fig. 9 IRRECRSLER

installed with a heating unit

and ventilation fan. A heating unit consists of three
300-watt heaters and a variable 1, 000-watt heater. Tu-
mbler of 10 rotations per minute is covered with a 4-
mesh wire netting which is changeable. H: heaters,
P : pulleys, a.b. : asbestos board, w.n. : wire netting.

designed cone-drier, as shown in Fig. 9.

1—45 o—16 V—5
. 1, 000 R 1, 000 U, 1, 000
B g e mgr w3 TR me i mmrkl e 270 nalh mres
wl 4 | o 1, 000— sl 1, 000 I " 1, 000~
. Seed | %*3 | Seed |G.P. *4. Seed | %*3 | Seed |G.P. *4r.. Seed |%*3 | Seed |G.P.*¢
Time wgt.*2 wgt. Time wgt.*2 wgt. Time wgt,*2 wgt.
g g % g g % g g %
4| 10,108 9.2 6.31| 87.0 10| 16,197 9.6] 6.75( 94.5 7| 6,880 3.3 6.17] 85.8
days days| days|
2.5| 81,581 73.8 5.95| 88.8 2.5[113,338| 67.3| 6.73| 91.8 4/141,768| 67.5 5.67| 95.3
2.5| 18,782 17.0] 5.82| 83.8 3 | 26,269 15.6| 6.33] 92.0 4| 59,243| 28.2) 6.53] 89.0
4] 1,742 0.8 6.07 —
— o — — —| 12,603 7.5 —] — — 0.350] 0.2 — —

during the indicated drying time.

green basis). *6

*3  Percentage to the total.

*#t  Germination percent

Initial water content of cones was ca. 46% in dry basis (ca. 31% in green
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CORBGIRBITHT THID, TOHEDEFDELEEEZDMEIE Table 11 DL kY THot,
7. 3 ERFOBERKR

7—1. THTVRRMOBRE DL
FEARZOWTO 3SEMOREFEDOHRIT Table 12 DL EHTHBH, zhe Table 2 zLl®HL

Table 12. 7 # < v EthOFEERT
Surveying data on 6 sample trees per plot for three
VWNEE Block: A : " .

IR . | AR |
7% Treatment |46 | B # | F Elppmeter| | Ly | BT E [7e-3%
Rk | AR Total Annual in- at D?‘ D—3— Clear Crown
Plot | Thin- [Ferti- | Year height |crease of | breast length height
| ning| lizing] g height | height
m m| m m|cm cml cm cm| cm cm| m 0 m| m m

1962 [19. 34+ 1. 40,0. 1540. 05/26, 83, 821. 342, 7|16. 141, 9|13, 0940, 82:6. 25+1. 21
I |NT F [ 1963 [19.52=1, 42(0. 1820, 06(26. 8£3. 8121, 73, 0|16. 3z2. 0|13. 2740, 96/6. 25=+1. 21
1964 |19, 7241, 41|0. 210, 05[26, 8=3. 8[22. 13, 1|16, 52, 2/13. 38=3-1. 10:6. 341. 36

1962 (19. 001, 28|0. 19=-0. 06|28. 54, 4/21. 8=-2. 4/16. 0=£2. 1{12. 5120, 2616, 5021 25
oO|NT N | 1963 |19.1321. 31/0. 1340. 07|28, 6=4. 6(21, 84=2. 4{16. 0==2. 1{12, 510, 26/6. 621, 28
1964 [19.27+1. 31/0. 144=0. 04(28. 74, 5{21. 842, 4{16. 2=+ 2, 0|12. 7270, 47:6. 560. 97

0. 8/21. 2+1. 515, 14 1. 5{10, 1840. 935. 59+-0. 82
0.9/21. 31, 6[15. 321, 2/10. 18=4=0. 93!5. 704-0. 85
0. 7|21. 3= 1. 4|15, 9+1. 4/10. 00+£0. 92'5. 50+0. 59

1962 [15. 7721, 46(0. 1220, 04125, 54
M| HT | F |1963 |15.88%1. 77[0. 124-0. 05|25. 7+
1964*|15. 501, 09/0. 07=0. 03/25. 6

1.214,821.3| 9.31=%1, 17/6. 75+0. 77
1.2|14,941.2) 9.3141.17|6.88+0. 82
1.215.241. 3] 9.70+1.556.58+0. 73

1962 [16.06=*1, 66,0. 1440, 05|25. 2= l 320, 7+
IV|HT | N |1963 [16.19+1,71/0. 130, 07|25, 3+1, 320. 7
1964 [16.28+1. 73l0. 09=40.02:25. 841.5/21. 0
1962 [18.96=+1, 12!0. 15-4=0. 03]28. 3+2. 0,22. 8
v| T F | 1963 |19.0941. 11/0. 13240, 02|28. 4-+2, 2:22. 8
1964 [19.23=1. 14/0. 14=4-0. 07{28. 72, 3|123. 1

[+

1.3 =1, 5[13. 13%1. 04/5. 83=0. 65
1. 3|16. 521, 5|13. 131, 04/5. 95=0. 65
1.2 ==1.4{13, 132=1. 04/6. 09+0. 69

FE

1962 (17.60=41. 06|0. 1840. 05127, 843, 222, 8-+2, 7|15, 94=1. 3|10. 4441, 16,7, 1641, 08
VI T N 1963 |17.76=41.03|0. 1640, 06|28, 14=3. 0[23 2-2.7(16. 041, 3|10. 4441, 16|7, 3241, 06
1964 |17.91=41.02|0, 1520. 02/28. 3#3. 2‘23 642, 5[16. 511, 4]10. 63+1. 17|7. 28+0. 83
(Notes) 1. NT : Non-thinned, T : Thinned, HT : Heavily thinned.
2. F : Fertilized, N : Non-fertilized.

3. D% or D4~ 2;'1 means the diameter at one third of a total height or at two thirds,
respectively.
Table 13. 7 H<=VHRKEBRHODOE T = v F HHEBIC
Surveying data on DBH of randomly sampled 16 to 20 trees per
v N 3t Block A
eyt & 0| E & M EE [Tp ] B FE E| WEERE
Plot Treatment Year Plot Treatment Year DBH
crn cm cm  cm
1962 24.9+3.8 . 1962 22.6+3.7
I NT—F 1963 26.0+3.0 v HT—N 1963 23.243.0
1964 26.0+3.3 1964 23.6+3.0
1962 23.445.2 1962 25.643.7
I NT—N 1963 25,7+6.4 Vv T—F 1963 25.442.8
1964 26.7+6.3 1964 25.9%42.7
1962 26.1+6.2 1962 23 9+5.8
m HT—F 1963 26.7+6.0 VI T—N 1963 4, 343.7
1964 27.446.4 1964 4. 343.7

(Note) 1. The same trees were surveyed for 1963 and 1964.
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RRBHEEDO L OB EL 55, 3SEMOEROHEB DY, CHETOREHE T, Mk
ORE, BIELE>T, LERECEEXSLLRTV S EIEVERVX5TH 5,

FRET Ry MCEBRZ DA 16~20 B OV THIE L EEEEZ L 5TATH, HEFED
BV ERSB LD BRI (Table 13),

DWTD 3 EMDERER
years (1962 to 1964) in pine experimental stands.
13/NBF Block B

| 2l = |REEE
7% Treatment gl #  # | T EE pometer| g g | BEE |7e—aH
F'ﬂﬂi HEie Annual in- at D—- = Clear Crown
Plot|Lhin-Ferti-Ye- |Total height| crease of | breast length height
ning |lizing| ar height height
m m m mcm cm/cm cm{ cm cm] m ml m m

1962| 18.36=41.15 0. 15=40.05|25.841. 6(21. 841. 5[16. 841. 6/12. 6840. 58i5. 6741. 17
I T N ([1963| 18.494-1.14] O0.13==0.06{26.0+1.6[21.8==1. 7|16. 94=1. 5|12. 68+0. 58/5. 81+1. 24
1964| 18.64=41.10] 0. 1534-0.05/26. 5+1. 6{22. 3%=1. 7|{17. 3=1. 512, 7840. 42/5. 87+1. 02

1962} 18.26=+0.61| 0.18=+0.07(27.640.9 0. 9}11. 7320. 80}6. 54-0. 93
o, T F [1963| 18.40=4=0.60| 0. 14=0.09/27.9=+0. 9}23. 0%1. 0}15. 8+0. 9|11. 73=0. 80;6. 68=+0. 95
1964| 18.58=40. 64| 0. 180.09(28.340.9 —+0. 8|11. 734-0. 80/6. 861.02

1962 17,40=21.20| O.18=0.0826, 441.822. 441.8 =+1.0]10. 88=41. 26l6. 53+1. 12
I NT | N [1963] 17.59=1.21] 0.1940.0527.0=41.9|22. 4=+1.8[15. 7==1. 1{11. 0141, 22|6. 58+-1. 31
1964( 17.76+1.22 0.17-+0.04{27.3=%1.9 1*+2.1 =+1.2j11.01=1. 22/6. 75+1. 32

1962 17.70=40.57| 0.17=40.07i26.0==1. 5[21. 820. 8/15. 61, 2]11. 2940, 856. 414-0. 58
IV|INT| F |1963] 17.85z40.57| 0.1520.0326.2=41.521.8=40. 8/15. 7=41. 1|11. 29-0. 85(6. 56+0. 58
1964| 18,0340, 54| 0. 18=0.06/26. 4= 1. 5[22. 030. 6/16. 041, 0|11, 29=0. 856. 74+0. 63

1962| 18.914-0.96| 0. 14=0.0230. 8-+
V |HT| N [1963] 19.0340.95| 0.13+0.0231.2
1964| 19.154-0.92| 0.13=%0.0531.3

1.9 1. 8|18, 3+-1. 4{11. 760, 73|17, 151,03
2.2|25.741. 6|18. 5+1. 4|11. 76+0.73/7. 274-1. 01
2.1 +1.7{19. 241. 411, 99=0. 56|7. 16+0. 92

H- H-l

1962{ 19.152:1.00| 0. 18-0. 0628, 31, 4(23. 3=1. 3[16. 6= 1. 2/12. 231, 16/6. 920. 70
VI|HT | F |1963] 19.2941.00| 0. 14z0.0528. 3=1.4(23. 321. 5{16. 71, 2112, 2321, 16|7. 060, 74
1964(19.744-0.75%*0. 15+0. 04**|28. 6+1.3|23. 84=1. 3|17. 2-=1. 2/12. 77=40. 85/6. 97+1. 40

* Showing the average of 5 sample trees, because the sample tree No. 1 fell down by the
typhoon on Sept. 25, 1964.

** Showing the average of 5 sample trees, because the sample trees No. 22 and No. 23 fell

down by the typhoon on Sept. 25, 1964, and H and a H could not be surveyed on No. 23 tree.

Z B ATE16~ 207 DIIFE RIS R
plot for three years (1962 to 1964) in pine experimental stands.

8 /i BE Block B

Try M A B E E|WSERE [Try M| & B £ E| WEER
Plot Treatment | Year DBH Plot Treatment Year DBH
cm  cm| cm  cm

1962 26.844.2 1962 25.344.1

1 T—N 1963 26.71+2.4 I\ NT—F 1963 26.44-3.9
1964 27.042.4 1964 26.34-3.0

1962 25.2+4.4 1962 27.54%4.6

o T—F 1963 28.1+3.6 A\ HT—N 1963 28,5=4=3.9
1964 28.543.7 1964 28.5+4.4

1962 ! 22.214.4 1962 26.514.4

jus NT—N 1963 23.3+4.1 Vi HT—F 1963 27,64=3.7
1964 23.7%4.3 1964 28,3+3.6
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Table 14. 7 # <> REH, 13/NED
Summarized table of cone and seed crop from each sample
for three years

5 R L Cone
e gﬁg % X Weight ¥ Number LfE O ¥ & % X Weight
Plot Tree g Average wgt. per cone
No. 11962 l 1963 ’ 1964 | 1962 | 1963 | 1964 | 1962 | 1963 | 1964 | 1962 | 1963
g g g g g | g g g
5 793 15| 304 129 3 58  6.15| 5.000 5.24/ 27.8 0.8
11 {1,518 37 631 304 100 174] 4.99| 3.70, 3.63 83.4 2.3
1 16 343 25| 1,407 77 6 283  4.45|  4.17|  4.97] 15.4 1.6
28 237| 486| 233 35 85 51 6.77) 5.72  4.56 10.6| 17.2
33 74 23 86 18 17l 33 4.11 1.35]  2.61] 2.0 0.1
45 | 2,981 236| 3,942 539 40| 770| 5.53] 5.90  5.12 114.1] 10.1
Avg. of (1) 991| 137/ 1,101 184 27| 2280 5.40  5.11 4.82 42.2 5.4
12 806| 409| 3,055 108| 45 402| 7.46] 9.09] 7.60] 31.3] 20.8
16 | 3,707| 2,350 4,003 564|. 388 596 6.57| . 6.06]  6.72| 172.9| 115.9
I 25 397 854] 3,287 63| 165 528/ 6.30| 5.18]  6.22] 19.9] 50.9
28 | 1,348 19 1,839 248 5/ 291 5.44  3.80] 6.32 89.0] 1.1
39 363 24| 2,196 51 4 344 7.12] 6.000 6.38 13.1] 1.4
50 390 181 3,007] 65| 36 512 6.000 5.03 5.87 15.6] 9.7
Avg. of (W) | 1,169 640 2,898 183 107| 446 6.39 5.97] 6.50 57.0/ 33.3
Avg. of (1+1)| 1,080 388 1,999 183 67| 337 5.89| 5.79]  5.94/ 49.6] 19.3
7 377] 95 115 85 8l 70  4.44]  3.06 1.64] 9.5 4.2
34 58 48 48 10 120 11 5.80  4.00  4.36] 2.9 2.1
I 42 106 292 80 21 72l 17|  5.05| 4.06 4.68 5.3 16.5
50 67| 433 161 7, 54 21 9.57] 8.02  7.68] 2.9 20.7
58 | 2,055 49| 307] 292 8 50 7.04] 6.13  6.13] 81.9 2.2
78 641 107] 226 132 22| 53]  4.86| 4.86] 4.26] 24.1| 4.8
Avg. of (1) 551 171|156 91 33| 37  6.04 5.15|  4.22 21.1] 8.4
5 | 6,144] 458 508 828 77| 88  7.42] 5.95 5.77| 223.8| 24.0
16 527 187 372 137 38 72|  3.85  4.92  5.16/ 29.6 11.4
v 40 | 1,122 988 1,066 272 265| 203| 4.13| 3.73  5.25 33.0[ 11.7
46 339 140, 761 41 16| 91 8.27 8.75 8.36| 13.4 6.7
51 | 1,262  31|-2,882 215 5| 416]  5.87 6.20|  6.93] 54.6] 1.9
61 326 115 564/ 65 21| 113] 5,02  5.48  4.99] 14.3] 6.2
Avg. of (IV) | 1,620, 320 1,026] 260 70, 164 6.24 4,55 6.26| 61.5 10.3]
Avg. of (II+IV)| 1,085] 245 591 175 52 100,  6.19] 4.74/  5.88] 41.3 9.4
2 282] 213] 391 48] 31 97] 5.88] 6.87] 4.03| 11.5| 7.7
5 688 532 4,159 152 135| 1,167 4.53| 3.94  3.56| 23.3] 16.0
v 6 | 2153] 104 3,247 534 33| 1,031 4,04 3,15 3.15| 44.4] 1.9
9 665 163 1,134| 89 31| 192|  7.47| 5.26]  5.90| 29.1 7.4
20 239) 12/ 1,900, 39 3 389 6.13 4.00  4.88] 9.6/ 0.9
23 358 16| 162 72 5| 42| 4.97 3.200 3.85 17.5] 0.9
Avg. of (V) 7320 173| 1,832 156| 40| 486  4.70|  4.37 3.77] 22.6| 5.8
6 473 676 3,529] 81| 128 576] 5.84] 5.28] 6.13] 16.7] 14.9
9 | 2542 8| 8,333 470 1 1,435  5.41 8.00  5.81| 119.3] 0.5
Vi 20 | 1,233 933| 8,740 150 153 1,202 8.22] 6.10]  7.27| 50.1| 46.8
- 22 31 190, 890 4 34/ 119 "7.75] 5.59 7.48) 1.0 9.6
23 131 62 388 3 150 - 71 4.33 4,13 5.46] 0.6 3.5
24 | 2,7120 218 582 534 51 112 5.08  4.27 5.20| 123.4] 14.0
Avg. of (VI) | 1,167] 348| 3,744 207 64| 586 5. 64 5. 46 6.39 51.8 14.9
Avg. of (V+VI)| 950 261 2,788 181 52 536 5. 24T 5.04|  5.20 37.2] 10.3
Avg. of 757 160] 1,029 144’ 33| 282 5.28 4 83| 411 28.6 6.5
(I1+II+V) ’ R A : ’
Avg. of l ] ‘
(T+IV+VD 1,319 436 2,555 217 80| 398 6.09] 5.05 6.42| 56.8] 19.5




REMERICET 5

3EMOBEREBREER
tree in the pine experimental stand—Block B
(1962 to 1964).

B (1D R - RE)

— 111 —

% * Seed
1, 000K & 1IRBDVDERDEX| 1HKEDLVOLXE
1,000-seed weight ¥ % Number Seed wgt. per cone Seed No. per cone
1964 | 1962 | 1963 | 1964 | 1962 | 1963 | 1964 | 1962 | 1963 | 1964 | 1962 | 1963 | 1964
g g g ¢ g g g
12.6{ 6.83 7.23 6.45 4,066 110 1,956 0.215 0.265 0.219 32 37 34
23.8| 5.29) 5.16| 4.73/15.764] 446| 5,034| 0.274 0,230 0,137 52 45 29
69.0| 5.99 5.24| 5.67| 2,570 31212175 0.200] 0.273 O.244 33 52 3
9.9 5.79| 6.01 5.33| 1,822 2,859 1,849 0.301 0.202] 0,192 53 34 36
1.3 5.49 s5.18| 6.21| 373 28 204 0.114 0,009 0,037 21 2 6
133.3 5.96] 6.17| 5.65/19,136| 1,63023,584| 0.212] 0.251] 0.175 36 4 31
a1.6| 5.79 5.96| 5.58 7,289 898 7,467 o0.230] 0.199 o0.184 40 33 33
174.5| 5.40] 9.26] 9.05| 5,797] 2, 248]19,286] 0.290 0.463] 0.434 54 50 e
150.7| 6.64| 7.47] 9.45[26,036|15,516[15,948] 0.307| 0.299 0.265 46! 20 28
154.2 8.36 9.34| 9.98 2,382 5, 486/15.450 0.316| 0.309 0,289 38 33 2
105.9 7.71| 8.26| 8.43)11,542 138/12.559 0.359 0.228 O.362 47 28 43
90.4| 7.84) 8.31 9.26| 1,675 174| 9,765 0.258] 0.361 0,259 33 4 28
132.1] 6.32 6.44 6.79| 2,466 1,505|19. 461 0,240 0,269 O.258 38 2 38
134.6| 6.85| 7.99 8.74| 8,316 4,17315,412] 0.311] o©.311] 0.306 45 39 35
88.1 6.36| 7.62 7.71] 7,803 2,538]11,439] 0.270 o0.288] 0.262 43 38 34
5.4 5.68) 4.57 7.93 1,672 930 1,188] 0.112 0.137] 0.135 20 30 17
1.7| 5.49| 5.48 5.07| 521 387 328 0.286 0.177] o0.157 52 32 31
4.5 5.35 5.89 5.69 999| 2,807| 794] 0.255 0.230 O0.267 18 39 47
5.6| 8.38 7.45 7.09| 345 2,773| 79| 0.413 0.382 0.269 5 51 38
14.2| 8,63 9.53 8.18| 9,486 234| 1,738| 0.280 0.279| 0.286 32 29 35
8.6| 4.91 6.47 6.67) 4,910 745 1.288] 0.182] 0.219] 0.160 37 34 24
7.3 7.06| 6.43 7.18| 2,989| 1,313 1,021 0.231] 0.256 o0.201 33 40 28
21,1 5.91] 9.44| 7.88[37,875 2,547| 2,681 0.270| 0.312 0.236 3 3 30
20.3 5.78| 7.06| 8.07| 5,126| 1,611| 2,518 0.216| 0.299 0. 282 37 42 35
35.00 4.93 5.28 5.72 6,687 2.221| 6,126 0.121| 0.044 O.172 25 8 30
9.6 7.29| 8.71 4.64] 1,833 765 2,066| 0.326 0.416] 0,107 5 48 23
124,90 7.01| 9.05| 9.11| 7,789 21513,706 0.254/ 0.389 0,301 36 43 33
24.1| 6.43| 7.56| 7.15| 2,230 819] 3,367 0.221] 0.295 0.215 34 39 30
39.2 5.9 7.57| 7.71|10,257] 1,362] 5,077] 0.287] 0.147 0.239 39 19 31
23.3 6.23 7.00| 7.63 6,623 1,338 3,049 o0.235] o0.181 o.232 38 26 30
11,7 6.05| 5.52 4.66| 1,895 1,395 2,514 0.239] 0.248] 0. 121 S ' 76
158.0 5.77| 5.29| 5.26| 4,031| 3,020030,032| 0.153] 0.119 o0.137 27 22 2
34.6| 6.45 6.27| 4.38| 6.887| 299] 7,908 0.083| 0.057 0.035 13 9 8
45.6| 6.88| 5.700 6.71| 4,234 1,302 6.798| 0.327 0.240| 0,235 48 42 35
79.3 6.74| 5.46| 4.59| 1,681 16517,284| 0.247] 0,300 0.202 43 55 44
7.6| 6.19] 5.84| 5.85| 2,819 161 1,299 0.242] 0.188 0. 181 39 32 31
56.1 6.28 5.49 5.12 3,501| 1,059/10,973] 0.145] 0.145 o0.117 23 26 23
133.4] 7.308| 6.84] 8.24 2,257| 2, 17416, 186 0.206] 0.116] 0.231 28 7 28
299.7| 6.46| 8.63 7.6918,462 6264985 0.254 0.535 O.346 39 12 45
355.8| 5.33 5.70| 6.61 9,404 8,186/53.830, 0.334| 0.306 0.297 63 54 45
30.2] 8.18 9.38 9.51 118 1,023 3,174 0.241] 0.282 0.257 30 30 27
21.6| 4,93 5.80 7.09| 113 604 3,041 0.186 0.233 0,305 38 40 43
33.4) 7.59 6.97] 7.83\16,264] 2,002 4,265| 0.231] 0.275 0.298 30 39 38
179.0 6.67| 6.3¢| 7.38) 7,770] 2,34224,247)  0.250 0.233 0.303 38 37 41
117.6] 6.55 6.08 6.68 5,680 1,70017,610) o.zosi o.zoo' 0.219| 31 33 33
3s.o| 6. 19‘ 5.99’ 5.4o| 4,623 1,090’ 6,487' 0.199 o0.198] o. 140‘ 32 33 2
117.6 6.46i 7.43) 8.26] 8,781 2,626/14,912 0.262] 0.244| 0.306 41 33 37




Table 15. 7 # < REHII/NED 3 EROKERIEEE

Cone and seed crop in each plot of the pine experimental stand—Block B for three years (1962 to 1964).

WA G — -
k& ¥ A\g.*ofjgas)aiznﬁe trees W D7D DFEE Cone and seed crop per a unit area
ey b \Number| FE ; . R £ LEX: A

Plot [Treatmentof trees| Year %A Cone £ * SeeQ ﬁk%ﬁ&me number|zk R & Cone weight Seed weight Seed number

in plot BX Wgt.| $ No. (X Wgt| ¥ No. [Per plot*| Per ha (Per plot* Per ha |[Per plot¥ Per ha |Per plot* Per ha
g g kg kg| kg kg

1962 991 184 |  42.2| 7.289| 9.200| 73.600 | 49.6| 396.4| 2.11| 16.88 364 | 2.916
I T—N 50 | 1963 137 27 5.4 898 | 1.350 | 10.800 69| s4.8| o0.27] 214 45 359
1964 | 1.101 228 | 41.6| 7.467 | 11.400| 91.200| 55.1| 440.4| 2.08| 16.66 373 | 2.987
1962 | 1.169 183| s7.0| 8316] 9,150| 73.200| se.5| 467.6| 2.85| 22.79 416 | 3.326
I T—F 50 | 1963 640 107| 33.3| 4.173| 5.350| 42.800| 32.0| 256.0| 1.67| 13.33 209 | 1.669
1964 | 2.898 446 | 134.6 | 15.412 | 22.300 | 178.400 | 144.9 | 1159.2| 6.73| 53.86 71| 6.165
1962 551 o1| 211 2.980| 8.281| 66.248| 50.1| 401.1 .92 | 15.36| 212| 2.176
m |NT—N| 91 |193 171 33 8.4 1.313| 3.003| 24.024 15.6 | 124.5| 0.77| 6.14 119 956
1964 156 | 37 73| 1.021| 8.367| 26.93 14.2| 118.6| 0.67| 5.3 93 743
1962 | 1.620 260 | 61.5| 10.257 | 19.760 | 158.080 | 123.1| 98s.0| 4.67| 37.36 780 | 6.236
NV |NT—F| 76 |1963 320 70| 10.3| 1.362| 5.320| 42.560 | 24.3| 194.6| 0.78| 6.28 104 828
1964 | 1.026 164 39.2| 5.077| 12.464 | 99.712| 78.0| e23.8| 298| 23.81 386 | 3.087
1962 732 156 |  22.6| 3.591| 3.900| 31.200| 18.3| 146.4| o.56] 4.51 90 718
Vv |HT—N| 25 |1963 173 40 5.8 1.059| 1.000| 8.000 43| 346| 0.15 1,16 26 212
1964 | 1.832 486 |  56.1| 10.973 | 12,150 | 97.200| 45.8 | 366.4 .40 | 11.23 274 | 2,195
1962 | 1.167 207 | s51.8| 7.770| 5.175| 41.400| 20.2| 233.4| 1.30| 10.37 194 | 1.554
Vi |HT—F| 25 |1963 348 64| 149 2.342| 1.600| 12.800 8.7| 69.6| 0.37| 2.9 59| 468
1964 | 3.744 586 | 179.0 | 24.247 | 14.650 | 117.200 | 93.6 | 748.8| 4.48| 35.80 606 | 4.849

* Plot area : 1, 250m2,

— Il —
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Table 16. 7 # < v REBH\/NEC R 5 3 EROREROHR
Cone crop in each sample tree of the pine experimental stand—Block A for three years (1962 to 1964).

. HELR REH Cone number . FAER HwE¥ Cone number . AR #HEH Cone number
vy b = = AN x = vy b % 2

Plot | Tree No.| 1962 | 1963 | 1964 Plot | Tree No.| 1962 | 1963 | 1964 Plot | Tree No.| 1962 | 1963 | 1964
9 103 11 22 1 132 178 159 2 207 19 140

24 55 31 56 6 306 60 289 8 103 12 128

48 127 10 58 10 582 29 247 15 131 220 326

55 73 8 41 11 231 120 165 20 122 98 142

I 56 37 159 I 16 145 66 614 v 29 30 148
72 72 227 20 1 88 34 0 57

73 5 4 22 67 108 35 122 69 170

79 322 147 133 23 4 1 9 37 55 52

82 56 140 40 24 74 129 41 22 91

90 13 46 25 166 211 44 217 8 22

(47) (79) (76) | (202) (53) | (128)

Avg. of (1) 123 58 53 Avg. of (1) 233 76 547 Avg. of (V) 150 1 155
11 64 41 26 4 5 145 12 93 12 15

20 0 0 6 61 59 75 19 575 12 230

41 46 58 53 8 10 0 17 24 45 100 26

55 36 89 11 144 1 27 36 28 4

o 57 55 23 59 v 18 28 67 13 VI 39 348 44 174
64 108 11 40 20 1 206 40 13 18

70 205 10 54 22 55 86 42 94 253 103

73 5 8 24 134 9 168 44 9 267

80 134 304 25 174 361 48 12 70

90 273 50 207 26 144 6 26 50 13 21 61

(37) (91) (38) (112) (80) 97)

Avg. of (1) 125 A 73 Avg. of (IV) 87 o 54 Avg. of (VD) 195 124 102
(42) (85) G | (57) 67) | (112)

Avg. of (I1+1I) 124 45 66 Avg. of (IM+1V) 160 20 151 Avg. of (V+VI) 173 97 128
Avg. of (I+IV+ 136 (62) | (190)

(Note) 1. The cone number in parenthesis is based on the average of 10 sample trees. ve. of (I+IV+VI) 60 76 -
Avg. of(1+m+V)| 169 -| (9| (139

(EH# - 1EF) (1) WHE EEREUEWEY
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7—2. THTUVRBRHOEEES « 2 ROSHDHES

(1) WEEOHB

35 HELVI/NMNEDE T R » + 6 KOTEARICOWTITR - AR RIE, Table 14 DLV THS, T
DEOABAREHC X - T, EHRBRE DV ORBEEOHEER L THBE Table 15 X 5K D, Wh
B OWTHE, IR T KoV 3EMOEKEIDZ L (Table 16) &, FEATHIC X 5 KEFIFEE
B (Table 17) 2L ¥, E7iRINHE « FHEIRIC X 2R & B8R I X 5RR 2 LB L 7o D5 Table 18
ThH5.

R, MR DTSRRI 3 LETRHENE, B 39 FRORBRI LI LD TIFTEDIITTD
250, TNOERNEOFECHEERL, T bbbt 2BORERRETLRNEM T T E R
Vo L7eHs o THRBRETIE, BEETORAEHERLDL TV I L L0EME ST L2 TICELED S,

(1) zo7»< VBRI E %5 &, B 38 F£aficBMmsr £x 3< %<, B39
FIZEEL TV %, B 39 £tk T 5EEOL»LIE, BB -TLER-TWEESITHS,

(i) BRI X - THREQBRITIEAE I VHERV S5, £7ry FTLIC, BEK6EFDDN

Table 17. 7 # < KB\ /NIED 3 £ O REBIFEEE
Cone crop in each plot of the pine experimental stand—Block A
for three years (1962 to 1964).

St | m o 5 & B ® R % Cone number
Number of HEARDIY |0, L pren| ha b

Plot Treatment trees in plot Year Pertsg(renple Per plot Per ha
1962 123 12,177 97,416

I NT—F 99 1963 58 5,742 45,936
1964 58 5,742 45,936

1962 125 11,375 91, 000

i NT—N 91 1963 32 2,912 23,296
1964 81 7,371 58, 968

1962 233 5,825 46, 600

iig HT—F 25 1963 76 1,900 15, 200
1964 247 6,175 49, 400

1962 87 2,349 18,792

v HT—N 27 1963 24 648 5,184
1964 50 1,350 10, 800

1962 150 7,500 60, 000

A\ T—F 50 1963 71 3, 550 28, 400
1964 155 7,750 62,000

1962 195 9, 750 78,000

VI T—N 50 1963 124 6, 200 49, 600
1964 102 5, 100 40, 800

(Note) 1. The cone number in parenthesis is based on the average of 10 sample trees. Refer
to Table 16. :
2. Plot area is about 1,250m?



v hBE Block A

Table 18.

7 h = RBHOBERRIC KT 2FHEFERO K

Comparison among three surveying methods in estimating the cone crop of pine.

13/pE Block B

ey b

noom

O 3

REARDI D IRREL

Cone number per surveyed tree

AR

/U

AERD D ERREL

Cone number per surveyed tree

B 7k AL S P73 OB B
Plot | Treatment | Year | Round Counting method B Plot | Treatment | Year | Round Collecting method _C_
method Cone Accuracy| A method Cone Accuracy| A
(A) |number(B) (A) |number(C)

1962 14413 1234102 0.33 9 1962 48434 1844202 0.42 4
1 NT—F 1963 174 9 474 55 0.35 I T—N 1963 21+ 8 274 31 0. 44 1
1964 10+ 8 79+ 71 0. 27 1964 14410 2284282 0. 47 16
1962 10410 125+ 93 0. 29 13 1962 37441 1834200 0. 42 S
)i NT—N 1963 18413 37+ 39 0. 32 2 i T—F 1963 3020 1074150 0. 54 4
1964 11411 91+ 93 0. 31 8 1964 23+*10 4464118 0.10 19

1962 36436 2334199 0.30 1962 35427 914110 0. 48

m HT—F 1963 11+10 76+ 62 0.20 il NT—N 1963 8+ 7 33+ 25 0. 30

1964 |. 45423 2024166 0. 20 1964 94 8 374 24 0. 29

1962 19419 87+ 61 0. 25 5 1962 59473 2604292 0. 44

v HT—N 1963 49+ 5 384 55 0. 36 1 v NT—F 1963 9+ 4 70+ 99 0. 55
1964 | 27418 1124111 0.25 4 1964 124+ 6 1644134 0.32 14
1962 74 6 150% 49 0.13 21 1962 62480 1564190 0.43 3
A\ T—F 1963 13+ 7 53+ 66 0.11 4 \% HT—N 1963 6 7 40+ 49 0. 44 7
1964 26413 1284 85 0.19 5 1964 26422 4864491 0. 36 19
1962 |+ 22423 1954221 0.43 9 1962 26428 2074236 0.41 8
VI T—N 1963 | 12#412 80111 0.39 7 VI HT—F 1963 10+ 8 644 62 0.35 6
1964 24417 974 95 0.28 4 1964 39428 5864190 0.11 15

(HE - 1E) (1) ¥ LBEAWEWEY

— ST —
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REOBAL DbV FEBBLERDELVTH S,

v /NBE v/

3 ERINERC 333575 U 3% 17
NEhr D2 2% 1 BE#R _ 4 11
vo2 o 14 9
- 8 6
no 4o 4 6
” 5 3 3
it 36 36

Fisbb, BREOVIb D HOFEEROERE L, BEE 60% 132 BROHVETWID
S TVBIEFE R, —F, BES RIS IbD LS EbObhBH, T 545 EKE 104 MTFTH
5, MM HLE» > 4RO S BD3ENE, THo tREEDODIDT, HEDIEKIIT - LHRIE
TdhH ot

(i) HELEDL) OESICOVTIE, JWIBEKLSHICOVTES LEARDTHEAN 2 & D 5
N, MR T2 4B OLBHINEZRLRRA LT, SEACRS O 2 EMRSE DO, —
B, HIROWESDS & 51 bBbh 5, BHS LIchsEpk ) EbELTHS, ThbOEMIEE
BEEZL-T2IDHRTWB L5 T, EMRETII~A FROFERDLL, BRE TS5 A0%
Ko bHhTn 5,

(iv) %D 1,000 &L, EERRKLEITOVTELSEELRDL, HIBK TIE BT 5 HFS
BEDONDD, BRI ELCAHBLERIIVELEDLTHS, BRLATRDRAFDRX R LR IF 20 £iC
bl TLORZHI TH, ) OELHBHRLEDLNTVELD, XIFEE- &) Liabivd k iy
NERREETORD T LY,

(v) BELIED~VDOXFOEISICREKICOVTD, EHEREKRTESELEWICEST BH
B9 0, MIEKE2EHITVL S LT, 3ERIESIITEML TV 55, ks LichsE
EbWTELELTH 5,

(Vi) WNEOET R v t OFAEROEHRERD 5 VIZEIICOVT, 1EHRZVT 5 3EFHOHE
EEBBL, FHKKTREOLTV S, BRKTE2 ~3 Fclml Tk, *OMmREHRERL
KDEFBKE, ERF URKEH T, HBIERKOFOEMOEEHRKE N,

(vil) ERMRE OFBIC WL T, SBERMKER 1/40FK L2, BELLAEICO~2k 5k
BEFPRELT, WNETIE, MR 2 £ CIEERMEE OEM D ) OREESERERREZ SbEb
272, TIEERMRX & BHEMMK DBEAS ) OBERILNELELRDIRVED, ZhETDLETLS
Ti¥, BEMEKEOBEEER 235V, &k, WNIZOWTIRZ S WIEERIZ-E VLD
W,

(viil) 7 e —3OTHLARTHZBHRELHLE X SHEIEIC L 2HRE, RRUARER (RK%
—3/NE) B RO ETHE 2 RER GHIE—VNE) L OBREALSD L, RRBEBEEDR 8
&, SHEURIBIEON THEOEERL TV 5, FHEDORLALLE R, HLPLEEZEVRFLLRR
EHPXER TR LPDTHIE LD, MRODEFBSWEELRLETENSEVWITNED, WFhitlTd
BREREL VIGBNOENZ BN X5 TH 5, BEERIESDLDTESHTHEH,D, Hidich ORREE



REMERCET 5% (1) &) - EA) —117—

HEDERTRLIE, TELRITFELAKZEL LTERETHAEL, TOEHEL 8ELTEEE T
NEXSLESTH 5,
(x) BEELVWAVWARBREFAERREL OV EOEBRIOWTIL, #E, WEER Z/r—38,

green ratio(7 » — A H+HFEX100), 7 v —FELREORF &, BAROHREHEL 2 5THIM,
T E o7 MERSL LD BNIS» 5Tz,

(2) HKERIORRO> XS

WNEDFERCOWTIL, HRRFAEEZLONDHEL LT, EEHIO LRED 2 KHREOME »F
Z, TNOERAFLTIARDOF Y ROMEHE D LD, TTLONL I, TOFERERCREE
BT 5HELDDBNOEZHZBL, ELFFOHEZLLNDDTITIHHAALN TNV,
78 —3ORPTHRENBEDXSTHHLTWBEIPLOWT, BIXZOMHAELDIEBTE S,
BESREL D ELDDHICOVT, MES L OFH LRI L TR, & ITE DV TVefifkid
LPLELT, 1RDE TIRERER S»LT LRETR L ofce £TTROESKESLT, 00

NON-THINNED(1+ 1)

‘1962
4 ]
3
2
]
EaN
< ) 0
: 5
N 2
= 1963 25
S " g
= o
a 1 Q
L 9 5 7 3 ] %03
@ -
= R
56 1964
E
s a
H
A i
2 '
[}
S v
\ H
? 3 ; %0
3 0 3 0 !
Whorl Order from  the Top
(1) 4Rtk Non-thinned
Fig. 10 7 # =Y ORI R HRRSH—RHBER

722U, ERITEEREOMRIEL, SMIIEHERE D 1 IR
AR 1R 1L AR B b OREKZ TN LhRL T3,
Coning in the crown of pine tree with reference to thinning
ratio. Solid, dotted, and broken lines show the total cone
number, number of direct branches, and cone number per
direct branch, respectively.
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1962

FERTILIZED (1+ M+ V)

b

REMERICET 5

1963

NON-FERTILIZED (TT+IV+W)

Yrunay

42qunpy

1963

12941()

#Ag (1)

G IR :2))

1°104

daqunpy

o~ © =

Yyouvig
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12001

=~ ) g

1964

Quojy
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the

from

HEIE Fertilized

the Top

Order from

Whorl

(2)

HEHifl Non-fertilized

(1)

FEAESY

Fig. 11 77~ ORRBERIC Bz IREHH

. Refer to Fig. 10.
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REMERICET 538 (1D (&) - ER) —121 —

FERCOWT, HIEC LA LAKFERICLDT LT 5, 0L JAREERNT, &K (I
1), Bk (VAVD), SERMK (M+1V) &2 icattle (Fig 10), IEEECOVTE,  E6E

(D+IV+VD), MR (I+I+ V)ichidTasL (Fig. 11), jlceEic >V Td A5 L THi (Fig.
12), £W/AERCOWTHE L Fig. 12 245 L, WM 37 £EOBRTIIZ v — %D L»b 1/3 7Y
BUBIEASZVDS, 39 EREFRMESVBIEAS V., THIIBERMERE T, RENTHICEL 2L X
Sichofetad E Bbh s (Fig. 10), WU 30 £ORBIE, WA 37 £OTICHLLIMIENbIEL
TebDTHDHD, B 37 £2 BTfFR - REMKIC X - C, THOTEFSLBREINIZ L 23b
5,

7B —~F3DREPTORRODEFCOVTE, 2HTHENAN Lck 57k 2, 3 DWEMBH 545, HIUL- Haro
(1964)% H v ) %= (Pinus resinosa) T, 7 r—3% 10 EH5 L TLLREEBE, W ATidd
REBECHVD, BEBOLPVARTIES B — 3 EBOSBSVZ L EHELMCLTYS, LiLECD
X5, 7w — X ORBOBEC Y T, REORESAIINLD bDbDTHD,

INETDEZ AT, 70 —ROEPTOREDO>EF LW THHEOEEBIIHELI1TR,

(8) FFSh REFROUE

SREZERRL VNI L ORFIOWT, 3EROMEEKFID & * DRFHE X UF F R % Table
19 T, EFHEBE Fig. 13 LT, RERFRRIT, 25£1°C OEWBOERBT, 0.8% OEXREK
ZALWTAR-7eh, BFERE LS5 L ZIEESSI o,

ChODFERES DL, BUBOLX2EBOLETRRLICEE, BHEYH, FFEREIERKC I >T
WHUBLLZERD, RUEKCOVTE, FRX-sTWHLBLLZEABIDL, KEINITLDD
ERBEDLNG, LIAPRFRBROEI2ZCHL,UD 2°C THLHE (3EM) T5&, FES, &
FRLEDWHLULHLALEL, BEAETITOFYARDZ 54 0% LAEORKEFREZ L DL, T
NHOT LD, TITLL 36 ROFYARDZ 1%, AECX > THRIROBEXWLLESHLLZ &
BT Eabhoi,

MR RIED & 5 MRBAREC X ABEEY bl 5PCOVTiE, Lo~ X S cEkic k5%
BVBREWD, ZOXSBERROBRPOFERELETZILRILOPZALFNIVIS>RBEDbh %
2, BERIVER I 22 TN, CORBADLXDIELALELRETFT 00, Tk L
DRFENTIKRERBE LD TV EVESEDh S, LL, BFEHED A I=DREIDV T,
SHLRHRDRHILD 2o

7—3. HFITUVRRMBOERENES

% 7= VRBIIT OV T, B 39 ARICIIREFE R Thbir -7 T, B 37 &£, 38 £0
2 PERDOFERER (Table 20) 22 DF L DBICE EDi,

8 1A £

FEROTURV FEC VT 5 ERER 2 2 5T, 7H<Y, #F3IVRONT, FKNERE 3 K
EENENEN, #EEEES Gk 6 BEORZR IR BibE, B 36 £X» SR 37 £13UD
T CREL I,

H 7=y BRI E REERAEEZTRX BB > TRV, 7H<YROWVWTIRT TR 3E O



Table 19. 7 » = MBI/ NEOTEARD 3D £ x DFEF B, BIL—EER
Germination energy (in 10 days) and percent (in 21 or 28 days) of seeds from each sample tree in the pine
experimental stand—Block B for three years (1962 to 1964).

— 6ol —

& V8T SWMIMEYEEEY

Plot T (T—N) Plot I (T—F) Plot I (NT—N)
= 4 =} - (=]
mpms) eom | REP ) Fo T mpms x| Foda ¥ mpEs em (REP) R
ree P i ree P e ree P
in in in
number| Year 10 days | 21 days | 28 days number| Year 10 days | 21 days | 28 days number| Year 10 days | 21 days
1962 6.0 19.5 28.3 1962 24.0 56.8 65.0 1962 40.8 7!
5 1963 0.9 1.8 4.5 12 1963 15.3 46.3 53.3 7 1663 34.0 8
1964N 2.3 14.4 22.7 1964N 6.7 37.8 56.9 1964N 41,1 8
P 66.9 87.3 — P 80.0 91.0 — P 95.0 9
1962 59.5 92.0 94.3 1962 73.8 91.0 92.1 1962 22.8
11 1963 39.3 88.7 91.3 16 1963 38.5 76.3 80. 6 34 1963 6.4 3
1964N 18.1 84.6 90. 4 1964N 62,4 84.2 88.3 1964N 20, 5
P 95.0 98.3 — P 98.3 99.7 —_— P -
1962 74.3 90.8 92.5 1962 3.5 44,0 59.3 1962 10.0
16 1963 58.7 84.7 87.7 25 1963 4.7 28.0 39.7 42 1963 9.0 88.
1964N 30.5 78.2 87.6 1964N 0.7 40.9 70.8 1964N 11.4 6
P 97.3 99.7 —_ P 82.9 96.6 — P 80.7 96.
1962 14.8 36.0 47.8 1962 79.3 93.2 94,1 1962 7.1
28 1963 14.3 40.7 50.7 28 1963 30. 4 58. 4 68.0 50 1963 8.4 5
1964N 4.7 29.5 41.4 1964N 21.4 60.5 78.6 1964N 7.0 4
P 95.6 98.3 —_ P 94.7 97.3 — P 86. 3. 9
1962 33.7 — 66. 4 1962 80.0 95.8 96.0 1662 56.0 8
33 1963 32.1 46. 4 57.1 39 1963 34.5 76. 4 81.6 58 1963 32.1 86.
1964N 23.2 76.3 85.4 % N 46.8 82.6 90.0 1964N 22.3 7
P — — 1964p| 97,3 98,0 — P| 95.0 9
1962 48,1 79.6 87.7 1962 32.5 66.3 73.5 1962 41.5 80.5
45 1963 72.7 89.0 91.3 50 1963 25.7 66.3 69.3 78 1963 9.1 60. 3
1964N 28.9 63.8 71.1 1964N 19.5 56.5 71.7 1964N 11,7 78.5
P 96. 3 98.3 —_ P 93.3 97.6 — P 96.0 97.7




Plot IV (NT—F) Plot V (HT—N) Plot VI (HT—F)

(EHE - 1FED) (1) ¥ LR EY

mpEs em | RFEP| R OFF mpms| ex |BER) R F T mpms| e [BED| R
Tree G.i l_IE. G. P. in Tree G.i B . P.in Troe G.i r?
number| Year 10 days | 21 days | 28 days Number| Year 10 days | 21 days | 28 days number| Year 10 days | 21 days
1962 69.3 89.9 93.3 1962 60.0 . 80.5 85.3 1962 49.0 72,5
5 1963 52.8 91.0 96.3 2 1963 31.9 69.8 76.1 6 1963 32.2 66, 4
1964N 36.8 89.5 94.9 1964N 23.7 44,0 54,7 1964N 28.4 63.5
P 97.2 97.2 — P 89.6 96.5 —_ P 94.3 96.7
1962 83.3 93.8 95.8 1962 53.3 77.5 79.5 1962 88.3 97.5
16 1963 83.3 96.7 98.3 5 1963 27.2 92.3 95.6 9 1963 37.5 75.0
1964N 27.3 63.0 80.3 1964N 7.4 44.5 58.5 1964N 77.9 92.6
P 97.3 99.0 — P 74,2 91.9 — P 99.0 99.3
1962 65.6 93.7 95.5 1962 58. 8 84.6 91.0 1962 34.0 87.5
40 1963 52.8 89.3 91.3 6 1963 57.4 88.7 93.0 20 1963 30.6 79.2
1964N 48.7 80.9 89.6 1964N 11.7 44.0 63.7 1964N 31.0 63.3
P 99.0 99.0 — P 94,3 97.0 — P 96.3 98.
1962 87.8 94,8 95.5 1962 49.8 77.8 78.5 1962 9.3
46 1963 75.0 93.3 95.3 9 1963 53.7 83.7 89.7 22 1963 15.3 6
1964N 18.5 61.1 73.2 1964N 57.3 81.3 83.3 1964N 2.0 24,
P 71.7 94,1 — P 97.7 99.0 — P 91.7 9
1962 80.8 96.0 96.3 1962 20.5 67.0 74,8 1962 14.2
51 1963 35.2 80. 8 85. 4 20 1963 11.1 56.9 68. 6 23 1963 15.3 5
1964N 21.0 70.0 84,7 1964N 4.4 38.0 58.9 1964N 6.7 41.
P 97.0 98.7 — P 57.5 89.0 — P 79.9 96.
1962 54.3 84.3 86.0 1962 30.0 62.5 67.5 1962 60. 4 91.
61 1963 43.6 87.2 89.7 23 1963 12,3 36. 4 50. 6 24 1963 39.7 85.
1964N 19.7 59.9 72.6 1964N 18.0 46.0 53.3 1964N 19.7 62,
P 97.3 98.7 -— P 97.0 98.7 — P 92,3 99.

(Notes) 1. The letters N and P in 1964 show the germination results of non-prechilled and prechilled seeds, respectively.
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"0

%
100, 100,

50)

50

50

(1) 1962 (2) 1963
Fig. 13 7 % < v REBRHI/NEDORAEAR

Germination curves of the seeds of 1962, 1963, and 1964 from each sample tree in

2°C. Ordinates : germination percent. Abscissae : time in days after sowing or after

number on each curve shows that of sample tree (Refer to Table 19).
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the pine experimental stand——Block B. Prechilled

transfer to germination temperature (25+1°C) in case of prechilled seeds. The

: prechilled for three weeks at
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Table 20.

h = BRBOTBEBER

Surveying data on 5 sample trees per plot for two years

Block S
“'m | Treatment | £ | # & mRE MEERE HT &
v b ﬂﬂ {’)Z bﬁﬂﬂ Total . Annual Diameter D H D 2H Clear
Plot [Thin- [Ferti-| Year| 278 increase of | at breast 3 3 leneh
ning| lizing eight height height engt
m m m ml cm cm| cm cm| cm cm m m
I NT F 1962 | 23.04=41.79] 0.2840.04| 29.3z4.0| 24.5%2.8| 16.9+1.9| 10.98+2.06
1963 | 23.37+1,76| 0.3340.04| 29.7+3.7| 25.242.6| 17.4%1.4| 10.98+2.06
I NT N 1962 | 22.3542.74| 0.26+0.04| 28.8%2.8| 24.842.2| 16.4+2.2 9.42+2.51
1963 | 22.6042.79| 0,2540.05 29.242.7| 25.142.2| 16,9+2.0] 9.42:+2,51
o T F 1962 | 22,2842.29| 0.29-+0.07| 30.146, 1| 26,.0+5.3| 16.942.8/ 8.3343.82
1963 | 22.60=42.31| 0.3240.08 30.86.0| 26.6=45.4| 17.5+3.0[ 8.33+3.82
v T N 1962 | 21.08=41.42] 0.32740,06( 28.6z3.9| 24,042.2( 15.3+1.0] 8.044-2.98
1963 | 21.3341.44] 0.25+0.04| 28.943.8| 24.842.3| 15.740.3| 8.04+2.98
v HT F 1962 | 20.494+1.61| 0.36=+0.17| 25.942,3| 22.3+1.8| 15.0=41.3] 8.13+1.75
1963 | 20.73-:1.62| 0.24+0.04| 26.6+2.2( 22,842.0| 15.341.0] 8.13%+1.75
Vi HT N 1962 | 23.00-0.79| 0.3040.08 31,942, 2| 26.8+3,0| 17.3+1.4| 9.35+3.36
1963 | 23.26=-0.80| 0.26=40.07| 32.1-2.4| 27.3-1.8| 17.740.6| 9.53+3.34
(Note) 1. Refer to the notes below Table 12 for the abbreviated items.
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Co2WToO2FEMoKEASB
(1962 & 1963) in larch experimental stands.
Block N
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Treatment | £E | # & MAfuf @Eﬁg 2H BT &
MR | jEAe Total

- 0 C increase of | at breast Clear
Tlﬁgl‘igﬁyg Year height height height , length

ml

m m
1962 | 25.0741. 49
HT | F | 1963 | 25.43+1.56

cm cm| cm cm| cm cm m m
34,044, 4| 29.343.4| 19.742.6| 10,2042, 51
34.44-4.2) 29.443. 3| 19.842,5! 10, 3842, 47
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Studies on the Management of Seed Stands (1)
The establishment of experimental seed stands of Pinus densiflora and Larix leptolepis
and the results obtained for three years (1962 to 1964)
Sumihiko Asakawa and Keiji Funira

Our program of forest tree improvement is progressing steadily, and a large part of ‘ planned
seed orchards have already been established with the clonal materials from selected plus trees.
It will still take more than ten years, however, to produce enough seeds in those orchards for
our silvicultural use, and so the seeds will also have to be collected in seleéted seed stands till
then. To produce more seeds m%::-aed stands, some treatment suitable for each species will be
needed. The purpose of the studies is to contribute to better management of seed stands; es-
pecially to find out the prdper stand density and to examine the effect of fertilizing. The outline
of experimental stands for both species and some results with pine for three years (1962 to 1964)
are reported in this paper. .

Historical Review

Many of the previous papers in Japan, the United States, European countries, and others are
reviewed with special reference to the relationship between stand density or fertilizing and flower-
ing or coning of forest tree species. Table 1 shows some examples on the standard number of
trees per ha in the seed stands of Larix leptolepis.

Establishment of Experimental Stands

The experimental stands of red pine (Pinus densiflora) are located on the south-west slope
(Block A) and south-east slope (Block B) of hilly area in Kobuta National Forest, Ibaragi-ken
(Kasama District Office, Tokyo Regional Office) (Fig. 1). The stands were regenerated naturally

after the clear cutting around 1911 and so the stand age was about fifty-four thirty to sixty-
four——in 1965. Surface soil of 40 to 50 cm deep is the so-called “Kanto loam”, containing a little
humus. The soil below the surface is from granite. The type of soil is classified into the moder-
ately moist brown forest soil (Bo(d)-soil). Some characters of the soils are shown in Fig. 3,
‘Table 3, and Table 4.

The experimental stands of larch (Larix leptolepis) are located on the north-north-west slope
(Block N) and north-west slope (Block S) of the north-east foothill of Mts. Yatsugatake-Tate-
shina in Tateshina National Forest, Nagano~ken (Usuda District Office, Nagano Regional Office)
(Fig. 4). The trees were planted in 1913, and so the stand age was forty-nine in 1961, when the
experiment was started. The soil in Block N is classified into the moderately moist black (ash)
soil (Blp-soil), and that in Block S into the dry black (ash)soil (Blp(d)-soil). The horizon A is
rich in humus, and its depth is rather variable place to place, especially in Block N. There is a
certain depth of B horizon below the horizon A. Some characters of the soils are shown in Fig.
6, Table 6, and Table 7.

For both species, two blocks are established and each block includes six plots (Figs. 2 and 5).
The area of each plot is about 1,250 m? (50 mX25m). Each plot is separated by a ditch of 30 cm
- deep and 30 cm wide. Initial growth conditions of both species are shown in Table 2 (pine) and

" Table 5 (larch). Here, a height-finder, “Blume-Leiss”, was used for total height and clear
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length, a diameter tape for the diameter at breast height, and an ordinary measuring tape for
crown diameter. The crown diameter of each tree was averaged for two directions; the direction
of slope and the direction perpendicular to the former.
Treatments after the Establishment

In the experiments, major treatments are thinning and fertilizing. The kind of each treatment
and its content are calendared in Table 8.

Thinning: The original density of experimental stands was about 800 trees per ha in pine and
about 400 trees per ha in larch. The thinning ratio for each species was determined as follows:

to take account of tree height, clear length, crown diameter, slope and solar angle.

[(Red pine) (Larch]
(Slope (8)] South, ca. 15° North, ca. 25°
Tree height (H)
(e T dn (@) 4.8m %.0m
[Crown diameter (C)] 4.4m 5.8m
C C
[Formula for the distance] -~ (H—a)— 9 tan 8 +.C D— (H——a)+Ttan/3 B C
between trees (D) tan a+tan g 9 o tan ¢—tan g 2
Angle of
solar
. . Trees Trees
[Time] cg!lmégzjtll\})n (D] [ per ha] (D) [per ha]
(@)
[Summer solstlce] m m
(June 22) 77.5° (3.1) (1,024) (5.5) (324)
[Around May 6 or]
70.3° (3.6) ( 784) 7.3 196
Around the
beginning of) ca. 60° — - 11.1 81
April
Vernal equinox
(Mar 21)
54.0° 4.8 441 14.3 49
Autumnal equinox
(Sept. 23)
[A ound Feb. 4 or
Nov. 8 37.7° 6.2 256 36.7 9
[Wmter solstlce]
(Dec. 22) 30.6° 7.1 196 84.4 1

(Note) Numbers in parentheses are theoretical.

In case of this size of pine tree, the south side of whole crown will be exposed to the sunlight
all the year round if the stand density is adjusted to about 200 trees per ha. If adjusted to about
400 trees per ha, on the other hand, it will be exposed to the sunlight from the vernal to the
autumnal equinox. The former is about one-fourth of the original density, and the latter is
about one-half.

In larch, new leaves open in the middle of April around the experimental stands. Therefore,
the density of about 100 trees per ha was chosen, so that the south side of whole crown would
be exposed to the sunlight from the beginning of April to the first part of September. This
density is about one-fourth of the original. About 200 trees per ha, one-half of the original,
were taken for weakly thinned plots. In this case, the south side of whole crown will be
exposed to the sunlight from the beginning of May to early August.

The location and approximate crown areas of all the trees in the experimental plots are shown
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in Figs. 7 (pine) and 8 (larch). The thinning ratio and total crown area of each plot are
shown in Tables 9 (pine) and 10 (larch).

Fertilizing: In the light of previous references, three plots of each block were fertilized as
follows: In pine, 200kg per ha each of PyO; and K,O were given as calcium superphosphate
and potassium chloride, respectively, and 66kg per ha of N were given as urea in spring.
After collecting cones, some quantity of each mineral (as shown in Table 8) was given in
late fall, when 1,000 kg per ha of calcium silicate were also given to promote the decomposition
of leaf litter and grasses. In larch, on the other hand, 50kg of N, 150 kg of P;05, and 100
kg of K;0, all per ha, were given in spring, because the soils were more fertile than in pine
stands. In the fall, 1,000 kg per ha of calcium silicate were given for the same reason as in
the case of pine.

Two-thirds of fertilizers were applied into ditches of 10 to 15 cm deep and about 20cm wide,
which were dug out in parallel crosses, and covered with some thickness of soil. The remaining
third was scattered onto the whole area of plot.

Methods for Surveys

Various surveys have been done on a certain number of sample trees from each plot, which
are different according to the kind of survey.

Surveying growth: Total height (H), annual increase of height (4H), and clear length (cL)
are measured by a tape-line and graduated poles. For crown width, the longest branches of four
directions were measured by graduated poles. The diameters at breast height, and at one-
third and at two-thirds of the 1961 height were measured by a ‘diameter tape.

Surveying cone and seed crops:

(a) Cone crop was surveyed by the following three methods; (1) collecting, (2) counting, and
(8) round methods. A special iron ladder (Photos 5 and 6), including one base piece and nine
intermediate pieces, was used for the former two methods. (1) Collecting method: Usually small
twigs with cones or cones themselves were cut down by special shears (Photo 7), on a tree.
(2) Counting method: Each whorl was numbered from the top of each tree, and the cones on
each direct branch of whorl were counted on a tree. Then the number was sumined up for each
whorl or for each tree. (3) Round method: Cones were counted mostly under the crown, so that
the cones on the upper part of crown could not be observed, especially in the case of the trees
having dense leaves. The number of sample trees for each method and for each block in each

year is as follows:

(Year) (Period for survey) (Oollectixgg)lmk ?lgound) (Countig];OCk [(Xl%ound)
1962 Oct. 8 to 18 6 19 6 20
1963 Oct. 3 to 10 6 16 10 20
1964 Oct. 7 to 15 6 16 10 20

Six sample trees for collecting method in Block B and for counting method in Block A are just
the same from 1962 to 1964. Remaining four sample trees for counting method in Block A and
the sample trees for round method in both blocks are the same both in 1963 and 1964.

(b) The following items were examined for cones and seeds. For corés; number, volume,
weight, size, and the content of N, P40;, and K;O. For seeds; weight, volume, number, 1,000~
seed weight, germination energy, germination percentage, and the content of N, PO and
K;0. Mineral contents will be reported in a later paper. )

(c) Ordinarily the cones from one tree were dried by a special cone-drier with tumbler (Fig.
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9) below 50°C, after being dried in the sunlight for several days, and the seeds were extracted
down onto the bottom of drier. Some data with this drier are shown in Table 11.
Results obtained for Three Years (1962 to 1964)

(a) Surveyed data on the growth of pine experimental stands are shown in Table 12. The
diameter at breast height was also measured on 16 to 20 trees sampled at random from each plot
(Table 13). There is no special tendency in the relationship between growth and thinning or
fertilizing, at least, so far.

(b) Various data of cone and seed crops in pine are summarized in Tables 14 and 16. Tables
15 and 17 show the cone and seed crops per plot or per ha, based on the average of sample
trees. In Table 18, the results by round method are compared with those by collecting or
counting method.

In red pine, ordinarily it takes about two years from flower differentiation to cone maturity,
and so the real effect of thinning, early spring in 1962, and fertilizing should appear first on
the crop of 1964, if any. However, there might also have been some effect of these treatments
on the 1962 crop and 1963 crop. Actually, there are recognized several tendencies, which are as
follows:

(1) In the pine experimental stands, the 1963 crop is generally poorer than the 1962 crop and
the 1964 crop is generally better than the 1963 crop. The recovering rate in 1964 seems to be
dependent on the combined treatments.

(2) The annual shift of crop size varies with individual trees, and there is the following shift
for three years in ranking among six sample trees in each plot. About 60% of sample trees
shifted only with the difference in rank of less than two. Only 10% of surveyed trees shifted
from the top to the bottom, and wvice versa. Three of four individuals with no difference in
rank for three years were the top among six, and one of them was the bottom.

(3) The weight per cone and the seed number and weight per cone tend to decrease year by
year in non-fertilized plots, while in fertilized plots those decrease in the second year (1963) and
increase in the third year (1964). With individual trees, however, those are considerably
different. The tendencies mentioned above are intensified by the density of stand; that is, the
minus effect is intensified in non-thinned plots, while the plus effect is intensified in thinned plots.

(4) The 1,000-seed weight decreases gradually in non-fertilized plots, while in fertilized plots
it increases year after year. However, its shift is also variable with individuals, and so more
data are needed to draw a definite conclusion.

(5) Concerning the averaged cone number or weight of the sample trees in each plot, the ratio
of the third year’s to the first year’s crop decreases in non-thinned plots, while in thinned plots
it increases two or three times as much. The increasing rate is more in heavily thinned plots,
and more in fertilized plot in the case of the same density. ’

(6) Although the tree number of heavily thinned plots is only one~-fourth of non-thinned plots,
the crop size per plot in heavily thinned plots is more than that in non-thinned plots. However,
the crop size per plot in weakly thinned plots is more than that in heavily thinned plots, because
the crop per tree does not differ much between them, and the tree number of the former is
twice the latter. The same tendency is not recognized on the results of Block A.

(1) The data by collecting method (Block B) or by counting method (Block A) are about
eight or seven times as much as the data by round method, respectively. To estimate only the
cone number, the round method should be very useful, where the averaged number of surveyed
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trees should be increased eightfold.
(8) There is no correlation between the cone number per tree and total height, diameter at
breast height, crown height, green ratio, or crown diameter, at least, so far.

(c) Coning in the crown of pine tree is shown in Figs. 10 to 12. One tree did not bear
enough cones to show a certain tendency in coning, and so the number of cones was summed up
for a certain group of sample trees. Figs. 10, 11, and 12 show the coning with reference to
stand density, fertilizing, and total area of Block A, respectively. Generally, the cones are
concentrated in the middle third of crown, but in heavily thinned plots the cones are concentrated
in the lower half of crown in 1964 fall. This fact may indicate that flower differentiation is
stimulated or coning is improved in the lower branches with heavy thinning.

(d) The germination energy and percentage of seeds from each individual are shown in Table
19, and the germination curves are shown in Fig. 13. The seeds were germinated on an agar
bed in an ordinary germinator (at 25 # 1°C) and exposed to diffused light while counting
germinating seeds every few days.

Unless the seeds are prechilled, those from some individuals germinate very slowly, and the
germination energy and percentage are very different with individuals. The seeds from some indi-
viduals show almost the same germination behavior every year, but those from others show
different behavior year by year. If prechilled, however, the seeds from most individuals showed
the final germination percentage of over 90%. The fact suggests that seed dormancy varies
greatly with individuals. From the results obtained so far, it seems that the germinability of
seeds is not affected by the treatment like thinning or fertilizing.

(e) Surveyed data on the growth of larch experimental stands are shown in Table 20. The
survey was not done in 1964.

Résumé

The experimental stands of pine and larch were established at the end of 1961 to obtain some
practical information on the management of seed stands. Each of those includes two blocks, and
one block consists of six plots for the combined treatments of thinning ratio and fertilizing. In
pine stands, the survey for cone and seed crops has already been done three times. The real
effect of the treatments on seed production can be discussed only after observing further
two~year crops, but the data surveyed so far and some tendencies in them are tentatively
reported in this paper. The definite tendenciesbare as follows: The crop size is greatly increas-
ed by thinning. This increasing rate is improved by fertilizing. The coning on the lower
branches of crown is increased by thinning. In larch stands, the first survey on cone crop will
be done in the fall of 1965.



Photo. 1 7 # = v alBRl, 13/BE, SERIK
Non-thinned plots, Block B, Pine exper-

imental stands.

Photo. 2 7 # = FBRHb, V3/NBE, SIRETHILR

Thinned plots, Block B, Pine

experimental stands.

Photo. 3 7 = v BRI, V3/INEE, SEB LRI £
Heavily-thinned plots, Block B,

Pine experimental stands.

G LR B E

(HE - 1ED (1) ¥)

—T1 9yeld—
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Block N, Larch experimental stands : From
‘this side, heavily-thinned, thinned, and non-
thinned plots. The areas looking white are
fertilized plots.

(1) Showing base. (2) Showing upper parts.
Photo. 5 ML TEABREMHL THAEKCOIEBRIL (77 < v 3Brib)

A special iron ladder set for the sample tree, Pine experimental stands.
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