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5) mERICLAFICLBZERZVZ L,
FEERBEL T D,

—HE ORI 7 5 <Y EE EEERSE 0BE) 13, ATEKIC X bisdngisbisn
2, EOBATTFRIC LI ATHERO RN HE LETFERAEON LV I BED LSS,

7, HRICESER O GAEZ) k3 L&, Pilx EBEL) IKhRTRB NIV
B @b E L, BEMTEY, BEOEEMHL, EXOTAREMLTFANLE T ImR
BERLT LSBT RETHRVEVIREO LSS,

MR B L T, SRR BBO—FBE LTAEL VDI b0k 525, ARIRHEEC
DANBEVIBERICHD, AF « HF =V RERDWTUIBHAIELED BN FIRS R, Tr=Y
OV TIHE VR BR TRV OREEDL 5 TH B,

WFRIZLTS, 77 <Y OEFHAEICET AMEREOREID R LV 2 Ie DS, REEBEH
P95 LERRFIOWTORMBEBCRTHe b 02RH Y, EFAEICHEL TRV EZRAIC
THAMBPBENTWRVE DR D, 7A~Y OREIHICKIT 2RERBLBRCTIEHAERIV- 1S
FBY, $REANBYFRY LBRENMOVTRILL S & LARRS, ZofibW 5 RlEWd
DTHBH, B EKTARRBARL S EXEBL, BLALORBRRICENTI DRWRBICEL
TRIEETREFHC 720720 C, RIOBERBLETL, EFUHORRERIZOVTE L BERK
HRE TR B DTH S,

ARROFEICL - HAHR, b LERREER ROBERE GEHREE), b FESGIENE
FHRER WXE—KE REBEALKE), d LFESBENMERZ TEEEXE GHRARBRBRM
EFE) KL, FERREMCULDOTOAWAZEEYBLO: S LIFESHE SHE—BEYT (BE
AEXBHEBRMD, &Y ELHICLYVEA ZHRBEL VW RRERT LHAK - B BERE,
3 LEREXGEMRER BAEREE GRRAEZR), BENTE BHEHREE, bLATRE2HE
ER BEMRCHKE GRRERTERAEER) DOERCHLUEL BILBEL ET S, XBIFRROR
HWETEARCKIES N EN- TR EWNE 3 MEZORLENREICLABEBT %,

0 HEHMOBE &SRERE

1. H Bt ®|E

ARBHTEFRETFHBEUNKFIE, WERRG LSBT ERBIIERNE 4 IR CYRFTE
SRR BT 26 ERICBEE I N, T ORBMUI—EEERT, BB 26 48, MSBELDT B
<Y RIRERT, THIMEF 26 EDOKLDLITHT TR E N, 2TERERICREL T, 27bicls
¥ EXDOETHBIE Oz, RERMIT 1plot OEREEH 0.1ke (31.5x31.5m=0.0992 ha) T 36 plot
3.6 ha % Fig. 1 OX 5 icEFIL 7

ARBHIIIEREK 250 m (2B L, Fig. 1 Thas ki, &4k LCHEEICHER L ST,
ZOEEEIN 25m ThBH, 727U, No. 31~36plot izdbie\ LALTEICERL TV 5B, = OREBRMUT
B L BERIZT H = ORBELHRRD Y, FATRMBEAR CARBI L Y 0RHE 2 THY, #
PR E CTARBI & VEL feoTW B, v

ARBRMOLER T 5584 Blbwy, BDIZBETH30DL 5 C—igicy ~VEITHY, BFLOEH
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Arrangement of plots,

M B EZ AT 40~100 om Blnezzysz, SRBIEELLT No. g, 7, 8, 13, 15, 22,
32, 34, 35, 36plot RaEbNI, +iza, BE»pigEL, AL sz,

&Jﬁmcmm?ﬁﬁﬁm% plot =&, 775—e‘yoﬁﬁ%ﬁﬁtiﬁiﬂmi:owf%ﬁﬁum TA=YD
BiE - Bomm s 1 CRMERS 72 ) Db #IL Table 1 PEBYTHY, & plot 11y 7=y o
E#kimiﬁtcézbi, 2L LTy & %%ﬂgja‘?wv“/%ﬁﬂlﬁ%@ﬁﬁ&*ii*ﬁ%?éo

TEARRIT Table 2 RLizE k0, REHCHo7 No. 5 6, 7plot FBu i fnen 33plot 17
A=Y RESG, TF S0y, 5@ﬁ7bicmcﬁur%7k5§%%ﬁtb'cw5o Titbb, T A=Y DA
ABDD I No, 8, 9 10, 11, 15, 18, 21, 22, 25, 26plot i, IK%E&&EEB@E?&E%LTE 229
D M3 Biebobht, ZTDiEID% plot {2 M, ﬂ%&%b?i)@};%ﬁ&h%o
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No. 3 plot-profile Blpa,
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B W A, e, 2R

BB e, BEel, BhIgh, R

B A, AR

(e /RIS L)

No. 6 plot-profile Blp
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A2 57
B1 37
\.5 5-8

A 25

BY 45

]

B2

BERe, BESL, B, < EOoRRSL, R
2B @, BEsL, 08, <~ vRESL, B

B E e mEel, BRet (Fh - Bh)

H o\ @, 2~4mm OFERE, KILE), FiE
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(e L)

Fig. 2—1 RERHMA DI b i

Soil profiles at several plots.
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No. 12 plot-profile Bip,

e ————

AVSDNLAN &

L g-3cm
|F-H 4

Al 8

A2 8
Bi1 5

V.S 10-13

B e FHESL. BR%E B H

ARG, BEEL, < YRR O Bk
B R’ &, BEdiy, < YRRE (Hh, B

B ® B 2~5mm 0%IL, ARLYRZKIL
B, BB, Bk

BREA, BHEICEDL, ~YOKRVEDHY, H~RRK

BEEE, BREL, 7R

(fFITBEEL eV

No. 23 plot-profile Blpa,

| |-2tM
F-H 34
/ 7\ / )\ JIN AI- 34
7 A2 5-6
Bi 2
4 VS 4-5

e 45

B 80+

BERe, BHESL, <V -EOBRLL, Bf, R |

B & 6 BHESL, =Y0KVIRD Y 008, Bk
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Fig. 2—2 RBRMIA DR L EME

Soil profiles at several plots.
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1001

F-H 34
Al 5-6

A2 7

Bi1 2-3
V.S 5-6

Ao1i-13

B% 70+

33 plot-profile Blp

BiERE, BELL, BRE B @

A6 BEED, RRE, L, i
IEERE, WHEZL, B3R, (Fh - Bh)

2w &, 2~5mm @%?L%, BXYisakil
W, Rk, R
2B, BESL, E%&*?‘&L, AR

WRRA, BHEZL, 00ANRK
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No. 34 plot-profile Blp
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A28
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Fig. 2—3 ZREAMIPN D i BIRE

Soil profiles at several plots.
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Table 1. (A BT 2EROT7 <Y O, WEEED L OHK
Height, DB.H., and Volume of preceding natural AKAMATSU
(Pinus densiflora) at the felling age.
RREES | LA EE vy s n ponmEs LApLD | REESHE | 8 @
Numbers of| Average Average Volume/0.1ha
Plot No. | trees per height Ds.H. Volume/tree Site quality

0.1 ha (m) (cm) (m3) (m?)
1 126 14.5 17.7 0.193 24,318 ]
2 189 13.6 14.0 0.111 20.979 e
3 162 13.1 14.9 . 0.118 19.116 dr
4 153 15.6 17.0 " 0.182 27.846 s
" _ .
6 _ R
7 _
8 63 14.1 12.3 0.083 5.229 a2
9 54 12.1 12.7 0.085 4.590 T
10 36 10.3 11.9 0.060 2.160 T
11 72 13.0 17.2 0.150 10.800 i
12 99 14.2 17.9 0.181 17.919 &
13 117 11.8 9.5 0.050 5.850 T
14 198 12.8 10.1 0.054 10.692 o]
15 135 12.3 11.1 0.060 8.100 T
16 45 13.2 21.6 0.247 11.115 Fr
17 99 13.8 18.8 0.200 19.800 a3
18 54 12.7 10.8 0.065 3.510 ol
19 81 9.8 9.1 0.034 2.754 T
20 117 15.5 13.6 0.126 14.742 i
21 72 13.7 " 19.6 0.222 15.984 th
22 90 16.1 18.8 0.227 20.430 i
23 180 14.5 11.4 0.074 13.320 .
24 189 14.0 14.3 0.111 20.979 o
25 54 17.0 25.4 0.405 21.870 =
26 36 16.0 23.8 0.353 12.708 =
27 171 13.3 14.9 0.118 20.178 s
28 99 13.1 18.8 0.199 19.701 h
29 171 14.0 17.2 0.161 27.531 2
30 108 " 12.6 18.8 0.169 18.252 -
31 117 13.6 18.0 0.181 21.177 #
32 108 15.2 18.2 0.193 20.844 g
33 63 14.5 16.8 0.172 10.836 EP
34 99 12.6 19.3 0.187 18.513 T
35 108 14.2 13.8 0.111 11.988 &
36 108 13.1 16.7 0.150 16.200 a2
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~ Table 2. RRMOMKIRFTOMWEERE (Plot Z&)
The vegetation of experimental area at the felling age.
. R : JHE
o & BEML Cover density Freq-| M # & WEEMSHE Cover density Freq-
Vegetation | 5 | 4 | 3|2 |1 |+ “eo/‘;cy Vegetation | 5 | 4 | 3| 2|1 [+ “eo/‘o‘cy
%18 (WAB) Dominant tree layer VIARANT T 3] 6 25
7 n = v|a| 4| 2| 1] 2 woll 7xF+ 1| 4] 2| 19
NAIFIT 2| 4l 28| 1| 3”7 v A
= 5 3 o1 sl s| s sl T s 2] 2| 1] 14
: X % 1 1] o2 12 v IX¥I T 3| 2 14
YT IXYIS 3l 2| |7 YT L1y 8y 14
® v ) * 1 1 6 =2 7 v 1 2 8
TREFY 1] 2 of 7 ® ¢ Lz 8
Y E Y . 3 x & 7 L 1] 1 8
oY HLS . sl #7 7 = 1| 2| 8
L v / F 1 2 8
#E2R (EEARB) Sub dominant tree layer P o 6
Y=oy 4 S5 7 48 Y = F v 2 6
HARAIYF T 2| 5| 6 | rvrvray 2 6
a A 7 2 1 8 2 39| = A 1 1 6
Y7 3IXYFIT 1 4| 3 24 | 1 2¥ AT 2 6
x N 7 3| 4 21 [T HFvFS 1 1 6
T AE TV 1 4 15| ~vF7Hhz5 1 3
PRV AR 2| 2 121 = v * x 1 3
7 J 1 2 1 121 = = /7 * 1 3
1 EX T 1 2 9|l » v &K 2 1 3
w v L1 2] %) m4m@ (EARE Ground flora
K K /7 F 3 9
= 7 % 1 i 6 =4 7+ 7 4 6 21 100
LFFEVES 2| e YTUY 2r) 8
vy R 2 el @ = X 3 1|11 |17 81
5 s o . 1 6 2 <= = 3 1 1 4119 69
3 P 2 6 v73IXHs7 18 50
% 5 ) % 2 6 DR BN o 1|10 30
A5 aXHTF 2 6 OIAANT T 9 25
Y < 7 9 2 6 T XFF v 7 19
VY AE AT S I 6|
TvAYYE 1 3l v 7 ¥ 61 v
rY3s9vamY 1 3l * v 7 6| 17
R 1 s = o 5| e
= v % ¥ ) 3 YV AET AT S 14
42X HATT 4| 1
#E3@ (EAKE) Shrub layer 55 ;% . "
Y=o 1| 4| 5|15]| 6 86| 7 A = v 4 11
a5 7 1| 4)10| 8 64 || 7 Yy 3 8
H = X 3 2 8 8 50 kK /7 F 3 8
vy IVY¥ s3I 1 4| 4 25 = v £ X 1 2 8
2 = = 3 6| 3 25|~y FT AT 3 8
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Table 2. RBMIOKRIAOMERR (Plot Z&) (03%)

The vegetation of experimental area at the felling age.

o & BEMRR Cover density B Mo & BERESH Cover density S

Freq- Freq-
Vegetation 5|14 |13|2]|1]+ uea/rolcy Vegetation 5141321+ ueo/roncy
H£48 (EXBE) Ground flora TRAHFYY Y 5 14
% % sl gl AnV VY 4 1
7 v ® 2 6l T % ¥ Y 4| 1
PRI 3TV VA1T 3] 1 11
Y VFsT 1 3| ¥Y=vIv 4 1
= ¥ % . gl v=ssvs 3| 8
ATAXHTT 1 3| 7FAI=Y 31 8
P . sl 27y v 3| s
4R R % | o3| Y 7 3| 8
En TRy 3 12019 94 = A 7 26
RELHKT 1| 3|lis| 7| F T =7 21 6
* by 3 1 13| s FANTIA 21 6
775 ARF 2|10| a3 7&# X 1 3
FF Ty 1| 2| 2| 6| ao|FFVEAIV 13
VRV 9 25 || - BX %Y Liana
FI= o B y v rx 2| 1] 5]18] 86
RAY b 1 6] 2| pepoal s las| s
AR TV W7l 2 - » ¢ 2| 6|20 8
f—ia;fa’i*j 8| 2Zlyiryg.i5 6|16 61
7y L2t Yl y=yry 1]17| ss
AIVHLTY 7| 19y xers R P
F7 3wy 2| 3] 1 7| 5 e )42 N S R,
IYTYXT 6| 17

&1, EAEREREIZSE plot Odk 10m FHD Quadrat 12DV TFFieD7z,

2. Bbihiz
B1B EARRB BE em MtE
F28 (EEAR) v 6m YT 2m ¥C
3B (BB 7z 2m T 80cm ¥£T
BaBE EXB Vs 80cm PIF 3em T
¥ - Z5Em
W37z,
3. BEIRD 5 BRI HT 2o
RS HAEHER
5 1~1/2
4 1/2~1/4
3 1/4~1/8
2 1/8~1/16
1 1/16 Pk
+ ®

4. FRFEIRRE 36 plot 2DV THEMNSHZ L ® plot ETL, $HEIL 36plot o3
THHE plot MOBEZR TR LIz, 72750, £1B, %2 BicoW\Tid, plot No.5~7
COWTT7 A=Y ZOMOER, BEEARNRRILLTWILHD2720T, 33plot IZ/T2E
PBRTCR LT,
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2. & B

NEFIKIT D723

MERREMERE BT H

& &t
TA=YORFFRE LT, RAREH, ALTHE, ATERENEZ LW B0,
AR CIIATHERIZ DWUI 1 EES (1—0H) & 1EKRE2 4

o Lo,

Table 3.

7 A= BRHLTERREIER

The design of the regeneration methods test on AKAMATSU
(Pinis densiflora S. et Z.).

ORI DT A

1. &2 & 3 = Design of experiment.
BB K ) ® K WA B W Ty 1B
Experiment Treatment Explanation Plot No.
section
FBRI26 FERKARIRIF D £ R 36 X O
1. X KR T B K T 4, 9, 27
Natural seeding FREO 2 X L 2EH.
2. AL T B K P27 T,
Artificial seeding
2a AT T & miEEx 0.1ha 37=9 576 771, 1 #FZ | 10, 24, 33
Direct seeding, no fertilization 25~308L F &OlF,
2b AL T e 0.1ha %7-Y 576 #PTICHEB L7z | 8, 23, 31
Direct seeding, fertilization bOIZ2 a LFEE &EDIT,
3. LAY (1—0) EREX BRFI274E £ D17 R, 28%EHEZ
Planting of 1-year-old seedlings DT,
3a 1A (1—0) BiEEHIEX 0.1ha 3129 576 Kz DT, 18, 25, 32
Single planting of 1-0 seedlings,
no fertilization
3b 1 4T (1—0) BHEEIRX 3akERCHELOT LSO |13, 21, 34
Single planting of 1-0 seedlings, HERE, :
fertilization
3¢ VAR (1—0) FHEERIEX 0.1ha 37=Y 576 #F7, 1 AP | 19, 25, 35
Plural planting of 1-0 seedlings, D& 5 AKHTHEZ DT,
no fertilization (Nest planting)
3d 1A (1—0) HHEEIER 3c AL DT LZdDIC | 14, 28, 36
Plural planting of 1-0 seedlings, e,
fertilization
4. 2FEAEH (1—1) BERE FRFO274E £ & DiF, 28FEKE, 29
Planting of 2-year-old seedlings EWEz D,
4a 2EER (1—1) HEREEIER 1 | 0.1he H7zY 288 FE L D, 1, 5, 12
Single planting of 1 1 seedlings,
no fertilization :
4b 2 FEE (1—1) mszmmz I 0.1ha H7:Y 576 RiEZ 2T, 16, 20, 30
Single planting of 1-1 seedlings,
no fertilization II
4c 2 A (1—1) HEREEX 4 b LERICHEL DT LIZdDIT | 11, 15, 26
Single planting 1-1 seedlings, MR,
~ fertilization
5. AERAREM 2 £48 (1—1) ERE BE?D29E§'T'L 4 LFEICEARIZ
Planting 2-year-old seedlings <~V FREME
mixed soil improvement tree
5a IERREME 2 EEHO—DERK 1| 0.1he H7:Y TH=Y 516K, ¥ | 3, 7, 22
Single planting of 1-1-seedlings =V /¥ 144 KFEZ DT,
mixed with soil improvement
tree [
5b AEBIAIEME 2 EEHU— DERXI| 0.1ka H7-97H=Y 288K, ¥ | 2, 6, 17
Single planting of 1-1 seedlings! <y /% 288 KfEZ DT,
mixed with soil improvement
tree II

EAE LSO 2 }3TRTIERI 26 ERERERBED 2 2 AV,
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2. i IE X 8 3  Design of fertilization trial.

i e X % 1 A7z Y fIEE 0.1 ha »7-Y HIEE

Amount of fertilizer per Amount of fertilizer

Arrangement of fertilizer one spots per 0.1 ha

A B LRUIRETEAER + 155
Chikara Fertilizer cake+ Fused ca. 100g+11g 60 kg+6.7 kg
magnecium phosphate

B A4 & RRUIRE TR 3
Mitose granule Fertilizer ca. 135¢ 8lig
C BRE+HBE+HIE v
Ammonium sulphate+ Fused ca. 40g+33.5g+10g 24 kg+20 kg+6 kg

magnecium phosphate
+ Potassium chloride

D WE+EE+ELLHY
Ammonium sulphate+ Super ca. 40g+37.5g+10& 24 kg+22.5kg+6kg
phosphate + Potassium chloride

H 1. 1HF»HicYo N:P0s: KO iz 8:6:4¢
2. [Hhb] BI0 AL ROREHIEMS 6~ 8 mm OMEIZIRR TE® 72 ER TR
BlikFzDOLEY,
(Remark) 1. Contained quantity of N : P:Os: K:O per one spots=8:6:4g
2. Chikara or Mitose fertilizer consolidated with peat, each diameter 6~8mm.

e ¥t £ )54 ol B Element guaranteed %
Commercial Name NH,—N Available P:Os Water soluble K.O
b o b oW R B 8 4 4
Chikara fertilizer
A L ¥ RN R i 6 5 2
Mitose fertilizer

(1—18) DERALELDICLED, BARROEfS 1 — 0 HIZOWCITBE* L il (BiEZ) 29
A, RREFH, ALTEZENL STV CAIDILICE LT, IHICHENFRL L TOBRRRAT
BRSNS, DED X SisZ &b Table 3 ILZDORRRRLIZEBY D12 E L, £0EY 3
BloL YELELT Fig. 1 DX 5 2EFIL,

KR TR IR 26 FRICHEE L cfIERB O 2 212X 3132y, 1 plot 10 KRAOER - BiE & DI
REVWT A<V EBATIEDDORE LTRL, RAEFHLHFL .

RIKFBYA O 11 ORBRICHER L7z & %1%, BFEHE CURBENERE) THTI26 5K, B%
MIZRER T2V bW oK~ YD & % T, BRVTERUBEOU,E & $ /2012 HlickT 2EEIC
HTr2,

BRI OWTIZEIER # A, B, C, DO4RicH), Table 3 ®2icRLA-& 5 EBIREEZREL
72o A, B, C, DERED, TEDTREIEARL#FH2Y DO N, POs, K:O OEITIZIT 8,
6, 4gb:7‘;%4: S5RBDPBOERB L F 27z, BHEITLE2 O ALTTREICISVCTULE EOTH], LEINT

* ML BROEROLICIIFHIAEZOZETHY, HiELIT Fig. 4Q2) RFETLIIC1
AFMZ S REAZDDT, YEI FTITEDO TV SBEBERICH75DDTH B,
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DOHERRIZBNTUIEZ DT RIZETTEZ L E LT,
m=£ T 8 &

Table 3 IZRENAHEHT D £ 5WT, BT ELLETLAEOLIBEARIZKRDOEIY THB,
<BBF 27 >

1) HBptEERE (Fig. 1 0&¥FY),

2) AITFEX 2a, 2b [X (plot No. 10, 24, 3335 L8, 23, 31) DEFT

Fig. 3 KREL=L 3512, DR EM 1.3x1.3m 1 #FHTL L, 0.1ka H7-9 576 #Fie
L7zo $EDTRIIBLE 30~45em FHOBRER (A B) &3&LY, ERTHELTOL, 54
B, EDEICEF% 25~30k % D17 L, FTH 5mm BEISILLE, ek, TEDTRITE
&R, BER, TLLTL~FRBT) kB2,

EIERX I AEIERARR & FERIC £ & DU Sk HHER, Fig. 43) IR L& 5 K REMITHTE DI &1
L, hEZETOLFEIZLTES SAED, Z0oRicHE B2 RVE) 28 3cem BEDOE
BIREWT, EDHILSAEDTEEDITIRE LTz,

TEOFICAVI 22T, HOAUH YR VIEE (800 f5HEIC 6 BRRIRE) £ L-0b, B3
BRI DdORAV, ¥EDTICHAV 2 X 0EE, 1plot 472V X% 1508 HTTL #AT
(18) »7:Y 25~30 K CH 3,

3) RATEBSLICAITEEER, WHIREOE 9plot OFAND IOCRRENVRHELITINO/, AT
TEROFANIITHNY QI3AEEOTEMOKREL LUMEIE (1 AFHYISANERIL TN
& ZAITIBAYTIIR) L T8D7,

4) AHE3 a~5bFRICHZ DT BREHARDOEEFOTRRL 720

<BBF0 28 >

D 1E£HERX, §7/bHH3a, 3b, 3¢, 3d%&K (plot No. 18, 25, 32, 13, 21, 34, 19,
29, 35, 14, 28, 36) DX DITEST

TEEHEREMEIER (3 a) 13 Fig. 3IRL72 & 510 1.83x1.3m iz 1 A TOMR R EK 30~
45em FPHICHEER (A B) *RIELOTOBRWYBIL, 1 —0EE 1 ADHTHEZ DT Lz, AULHE
EX(3Db) 131 —0f%3aREMU &SIz 2 L=0®, Fig. 4(2) KR LBIZEREL -,

1 EATEEEEREX (3c) 133 a bFAKICEXAREEY, 1 -0WHEWEARIC1TL2BmBED
BRI 4K, FORRIZ 1K, 36 ROHARIEL DTz, BIEK (3d) i3 c L ABICEZDIFL
dDICKWLUTAEDHKIEE % Fig. 4(2) RL-MBIZSHEL -,

£E, ZOEFCYUOTUIELAEY LEX 2T 4t L, BIZIEHKEAy, Mz ouici
planting dibble i\ /- (Fig. 4(4) £#B), TL THADITRIZEADEILICEERE (AB) &h
EFETLBEOEZREIIN7Z,

2) HiEF &) 6plot DX EOTEFOMBIE I LY, SEE TIZEITLALHE 21 plot DFANS
LORREOHE, '

¥ YAV ADLOEDT I RIHRCANIZEE TSy VZOAY, ACAEEDSy P TEE
WELT, 25°C WADOREREOMHINGIC 8B EAN, FRBRDIZSDOTHS,
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o aa (one . 1Lt (R
AZFHE (3m2a,2b) 12£EEEWIE3C3A) 2548 %Est ((qu i?, ibc))
W A . . .
PR .
O Cc 8 R . . .
L3m 13m Tam
2&4ETIER] (B 4a) JERABMEIRIESe) AERASRIET (RIE 5)
. . L . . ° O .
© 0]
' . y . ) o)
2.6m
" . . . . [0} .
\-sm ) ®
. . . . [} . o)
13m L3m
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Akamatsw seedling_ 50il—improvfngtree

Fig. 3 & B ICH2 2T ARR

Diagram showing arrangement of seeded and planted places.

:'.
A
A X I DX
i D=
B ——%
7
B | cm E
; Seedling
e T AEEE BT m
1) FERE RO ROy AR HE 11 x Fertﬁ%ea spot t {;

(0.1ha=1plot )

The sub-division of fertilized plots and fertilizing methods.

v

@ Dibble and planting with dibble

Fig. 4 MEROREMT 3 L CHEIETER
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3) ME4 a~5bALNERICHT IO AOERDKREER.

<HEF0 29 >

1) 244EERKX42a, 4b, 4c (plot No. 1, 5, 12, 16, 20, 11, 15, 26) ¥ L OIERIAERE 2
FEEEHERX5a, 5b (plot No. 3, 7, 22, 2, 6, 17) FEXDEIT

ZOEOHEZOTIZ T ERE 2 £4£8 Q—D ¥ 1 AF1AHE2 DO 3D TEBOEZ DT A2 HET

L2 o7h, —JEHEZ DO RE 30em FHBRECEIEZLTHR —FIKEZXLDT Lz, FLERXD
FEZ O FIRR 3 & O IERLRIRME 2 FEERR O 72~ Y LIEBA (v=~v /%) OEFIIELEN
Fig. 3 TR L7,

2) BBHESEOTMIIBICATLTE2 a, 2 bLEEX 6plot OFFIE &IV, 1RH7HY 8~10
AT ORILAEE Ui, ,

3) RPMifXOEEMORREYEE - BLERI SV TiliEL 72,

<HBFN 30 > '

1) BR29E5 AORBICERTZLBbN2 7 A~ Y OREREL-0T, RRULROEENRD
LORBRBEAEL 72

2) RBMiLEO T B L UCLROREERE,

3) RRTEX (plot No. 4, 9, 27) DHEERBOLKE,

<WBFn31 E>

1) ALTE2a, 2bK 6plot DEIMEDMFIEFEETL, 1RHYS5~6FUTLET S,

2) RBMLEOTAY B L UREEHRE.,

<MW 32 F>

1 BEAEMES a, 5 bXOMEEAL LTHEM29EML DT Lzy< v/ FRI3EA L 2BHETEL
72DT, BRAROARETZZLIZLTE=HT~v /) FEKEZ LT,

2) HEBHAOTAY 3 X EEOREERE.

<FBf0 33 4>

1) RBMSEOTAY X L EEORERFE,

<MBf134 &>

1) HEMSEARHAE LT OTOCKEBICRRELIEEL, St —HhIMELrHAEL .

v B ' A &

1. RERBAE
ARBT Fig. 4(1) KT L7k 5 CRBRBMBUB» HERKIREY R T, HEOBERE (85 -
BrEER) ¥FAEMUELTE 72, LiL, EEMIZE plot OFR 10x10m L L7-DT, EEERRILIE
TR L Bbaday, WIEXIE Fig. 4(1) kmRLzzL 5, KIEA, B, C, DERO—fGizoWTH
ABPELTELICTERVILIRERY, T THEOMEATMELCEDOTH S, '
BRI 34 KT ORT RIS D data BOoniera, HATOBE M U TRt R BA R
HBEIHE D2, Tiobb, KRICL VAR TR EHHERRY &7z,



7 A=Y BHFROHEE BIRORRIZOWT (el - BRI - B

n : EERICRE T HHBE
N : % plot FOLEEDOHEBE

C : B{LHRE

u : fEEEREK

— 15 —

AFECIHEEESY%, BER5%E UTHELRR, MEIESDRIEMREOETHB, TvbLw
SRERBAIA M)A B 33 EFKE T& plot OEMEHICOWTHE (8 #LOBRTEERICOVWTHELT:
data I X D FNENOBELRESNE DN TV B, —RITITRBBIELTH D L22WICERED TR T,

TR C DMER N L e 2ERAAMBH TV 20T,

ZZTCIBRS3 EOBE P ThY A2l

IZL7e TR INITKRAREHFEXNEATL/3.9%RL, fut1/4.6~1/6.8 BETHD7,
Z OB & Y FAER OMHABKEPREL, BIEXKICOWTIFEHEX L, 2% VEIEA, B,
C, DRZE DEABY X7z, ZDFERIT Table 4 DL BV LinD7, ZOBEAV72% plot (HEIEX

TIRAERXZE) ONIZDOWTIL,

Tabled. W =& B & H O R =&

The determination of sample number.

BUEDHE data i2 X Y BB OBILABEHEE L7z, Table 4 i2

amxs [BUSENENY MEBEE | (ORIVE [ATTELow ROREPTE

D OHEERILAE 16 & ¢ tHbﬁ.ﬁ]Hi& HE XDl H 7B Fﬁ&i AR

Tree number Coe.ffi_cient of | Determination Sample No. Surveying or

Treatment |estimated from | variation on of sample of spots spot number

the data in 1958 height number of tree in 1 plot
1 1,5002"( 1/3 159* - 101 m?
2a 1,800 1/5 62 16 457C(8)
2b A 450 1/5 56 16 307
B 450 1/5 56 16 307
C 450 1/5 56 16 307
D 350 1/5 54 16 307
3a 450 /4 82 - 994
3b A 144 1/4 59 - 697
B 144 1/4 59 - 697
C 144 1/4 59 - 697
D 144 1/4 59 - 697
3¢ 2,000 1/4 96 25 577C(BL)

3d A 600 1/5 56 16 307
B 500 1/5 55 16 307
C 500 1/5 55 16 397
D 500 1/5 55 16 347
4a 288 /5 53 - 70K
4D 400 1/4 89 - 997
4¢c A 144 1/4 59 - 697
B 144 1/4 59 - . 697
C 144 1/4 59 - 697
D 144 1/4 59 - 697
5a 576 1/5 86 - 1027
5b 288 1./5 53 - 787




—~ 16 — HERBREMERE BUTS

Ko7 BUEIT B OBAAREE b & & LCRHE L 72, RTEEIC B 3 B REIE—Ic Zh d DA
WEERL, CHCHEEARBERET LS ICE < M LI U IS 0 C, EBRITIX Table 4
DHEBE D BSARRE b DI EARE Lz,

BEDX S IcLTEDIEARE, SMBEOBLREE X RICELES 00T, ERICH
HUTHRZRIE TS L VS, 1 AFTHCE K OBBAERILL TV A AT TER R 1 EEEEER O X 5
BHEE 1 RICONCTENBHET 50 NS 50T, = OBAMHE N XD LB EET 52
LITL, RRICL D ARBEFH BT LIcUz, Fisbh, NAHYAZF S0 LT,

og BATH R ORERE o BERMOEREE  n: EAHEK

2REMVT 4 n=3 (1 RDH7/= Y OFEHERIAE) LT,

- . __C
%= LEatoT Cy= e

ZETEUEBCIE Table 4 OCEAVRIZE S, e 2 EATTFRERIER 2 a 01,

R S
X5/ 3

LFE&, n (&K (1) RTCEEOHHED Lz D Cx # (1) RITRKALT

mg__n—z .............................................................................. (2)
L+ —Cm
HHEDHILNTE D, ANLTEL LU 1 FEHBEDOFXORHAEUL Table 4 LR T LIy Lis
Otﬁ,;O%ﬁ%%%wmﬁﬁ%%tkfi?owﬁituﬁKOHWEMMT%:ttLto

Tede, RABEHKIT B R AE ) & ERAICHHE MM L 7=

DX L TEDLNMEBIE, FEOTRELTELOTRIZELZLESTE DI, at random
CHH LT, ZZRRILL TV BHEORE - WEERS L OCRTEREWEL 7. HRTNEROBT
om BEIZWELTOL Som FCHEELZ, WEERIME 1.2m 0R%, RTERIHE Son 0
BHOEBRER—FADAICOE ) ¥ AT nn B TCHEL, Ob Smm EHTEEELR L,

2. ZOMOBE

REBAEDIINT, ROOBEE O d T HLBEOHBI L REIL T8 - HOKEIRELEDHT
DEBEMIKESBEREL OIS L Lz, EbHTELOFMEFNEET S0, ARNREILLER
PABEEELCRAET 3iIcL EHl, LoL, ZOEBBEROBUFIZ—E, V— 1 TRAR:EROTS
123 S O E M ERE L 72,

REIL - HEBHE R AT I L T b & OFALRRBIZ S & UTilRg %, HifZ & OBoOMEE, 0B
DEFNLHIEOMBEL P By e A — 2 —THEL, BIKLODLLY L O TEERILICEERET
SBUERITIEON. ZOBRIOLEORORBEHEET D L1, FRIFZLD LR —B0H
REOIT B RRICE LD TR L2,

V BRERBRIER

VERULREFBECLY, B344 10 BizARERM 36 plot #FEAL /241, X OER L RBRBABR
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Table 5. 4 7F R ¥ L O # & & 3 # # K
The survival ratio and the estimated number of surviving seedlings.

Spot number of| Spots number | Survival |Nos.of seedlings|Estimated num-

Treatment |surveying (area)| of survival ratio in ber of surviving

seedlings surveyed spots [seedlings per ha

1 304 m? - -% 446K 14,9004

2a 135X () 1337 (B 98.5 482 20,580
2b (A,B,C,D) 3607 3457 95.8 1,087 17,390
3 a 2954 229K 77.8 229 4,490
3b (A,B,C,D) 8287 6377 76.9 637 4,430
3¢ 171K (3 170RE)|  99.9 602 20,290
3d (A,B,C,D) 3997 3967 99.2 1,454 20,990
4a 2084 1804 86.5 180 2,490
4 b 297 7 2347 78.7 234 4,530
4 c (A,B,C,D) 8287 6997 84.4 699 4,860
5a 3077 2977 9.7 297 5,570
5b 2347 2207 94.0 220 2,710

OB EETO T EMICh O TEBR ¥RE L THELTE/: data &2 Sh¥ TR TEE

T%O

1. Dmié, IO LAEEROEFRLELUHE - BEEEFER
HHAEL2ABICH LT, ERRZTOERNENIZTES TS0 7, REREINDEROH
BOBRIABIL, ENLIRIRDTVEMIOWTELDHIzDHI Table 5 THb, —KICEFE DT LI

(22, 2b) VIV 1EEWHEEK (3¢,
3d) W, 1R (1B kEAEHTHRILEL

BHTHBERE, K QL) SEIRELTY

BLIARPIES, EFRILABICHLT

UL LOEETH B, ZHIEHLT, 22

P 1EAEE (1-0) ¥ 1R1ADHTHELD
U7z 1T EESBEK (3a, 3b) i3, 33
ZBREOERBEERL TV, LT, 24
EH (1—1) BEZOT72ERKITAT v+
B7:b, #2221 L7z plot i X THEE
IENRDHBLST, HFFRTTI~IT % kT
LT3, .
RIZBRAEER BRI R LTV 5 HEEA R
% Table 5 AbahiE, TFOFH2MEIZ
EHIS & 3ATIe 07228, AL TRILL
TWBALTER (2a, 2b) &, 1R5

ha iy R B Number of seed.ling/ ho

ES
60,000

40,000

A 38 3b, 4b, 5a.,5b 13 BRI

( 3b3az4b,5a34ciz, )
$7:5bada i Heip LRy,

o \\K“
" 3a
4o
‘sm2r w8 © 3 3 32 B’ 34

Fig. 5 MERUIAMOES

The transition of seedling number per %a.



Table 6. # fH CGRiEX) K i 37 2 i KR o £ 7 R K

The growing of the remained seedlings at the plural pldntmg, plot.

rh,u/i\@%c“)'cu\%llh

b RO KD T W»ig»#

LU S TLAROFK K &% The type of survived center tree The type of dead center tree
Existence of = =
Treatment center tree Plot No. 1 I m - v A% ;;)tal' VI i VI ‘ X ’ X T"oatl
0 OKL Y ‘14 7 18 1 1 8 35
VEEWEE | L okomEnd ¢ 28 6 12 2 0 4 24
% B X | hroEe 36 4 1 2 3 5 2 18 3 2 10 5 38
g 17 41 5 4 17 84
1 Total | (43| o3| 1.3)| .0)| .3 | (1.2 30 1 1 12 2 46
3 d
21 2 2 23 8 56
14 18 22 7 2 12 61
%bw)*; o 28 16 29 5 1 14 65 69 6 5 45 15 140
DARDEENS D 6 s Y . s , i (7.4 | (.5 | 1.3 | Q1.4 | (3.8) | (35.4
7=
Total 49 68 16 6 33 172
(2.4 | 17.2) | (4.00| (.5)| (8.3) | (43.4)
FpYOKL D 19 2 5 2 2 2 13
| EEHEE | okomRBOT ¢ 29 5 4 0 0 2 11
'R X | hrefEt 3% 2 5 2 0 3 ;5 3 2 4 10 3 22
1 14 4 2 9
Total | | 62| o] 0.2 wn|@o| B 0 2 3 2 20
3c
7 2 2 8 2 21
19 6 7 4 1 3 21
%b v OR& DfP 29 7 15 0 1 3 2 23 4 8 21 7 63
DARDEEDED o ) o ) . , o (13.5) | (2.4 | (4.D | 2.3 (4.1 | (37.0)
IS
Total 15 32 6 2 13 68
(8.8) | (18.8) | (8.5) | (1.2)| (7.7 | (40.0)
E: () AEFEE3d, 3cldhFAERBICHNTHE FR O TOZ B PR O FE 1B B

BomE%,

3 d #B&EhT 396 7% (100%),

(100%),

L 5210 5 | B | i [

SRR

ETE
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AHTHEZDT LT, TOXRMFIEETROTWIRW I EEBEEX (3¢, 3d)id, 8ELETRET ha
7Y 20,000 FEOBRIMABERL TS, ZHHIIFEMNIC ha 3,000 Kz 2 HEL T 2.830
A/ha fEz O Uiz 2 EABEEMTERIER I (42) OXIIC ha H7zY 2,490 AFILL TV SRR,
HEMIT 6,000 4 /ha FEx O F 2 HE LT 5,760 A/ha fx 21T L1-% < DX TiE, 4,430~5,570 &/ha
RILTWABRICHRT 7~3.5E0% L DRIARY AT 5,

Z 0 data IERTEMOEBROBEIC LS data ¥EHEL T, RREAUWLDHOFLEDRKAL
ABERLIZDON Fig. 5 Thd, ZOMEANIALTER2 a, 2 bidRRBBUIADIFIZEL
DOHEBDBRILL T 7288, FORKEOMFIETCLZVIZEY, X bicHARWKETHED20,000~17,000
#/ha \Tigotz, ¥z, VEABBERKS o, 3 4300 YHEREL O 72 AR 28.800 &/ha
Tho7A, BRNE, BICEL T YECT1EEY 10 LW hEYEL O -BRCHEERE
722T, 27,000 A&/ka 18V, D% 2, 3EMBRHY, M ERETCIALTEREIUIFECARD
20,000 A/ha B LTW5, 144 (1—0) %ilx 27 -1 EEHEMEX 3a, 3bik, 2F4EH

(1—1) REZ2IF /-2 FEHBERRE NP4 a, 4 b, BFICERKEHE2 FAERTERX 52, 5bxHR
RRABNRE DTS, '

3 ERERIABOZV U2k FH L OREL, TACRATERIKO LMDV L1 EDOOEASE
DR BEZT, FTTIZ) ONVRBZH BV Lo TRICERTHORIE, TRIZEOTW2HE
SNEDOTWis,

ZZT—ELTHERVDI, B2 FERMEL LIEBRO Y <~y ) 2028 IEL, £ OKREM
RECKEXLIZZ =7 T ~v 7% (BF2-~v) dohE 72 R HHETE L 72 DT, TERARIEE Z D%
RIJZLAERVDDLEE bR, 5aRKiT4biz, 5bid4 alFELVIDEISDNR,

X O L72EARDOHHES L OEF L TW A EARDHRBIRCRIFR L O 1N D01, 1 EEHEHR
X3¢, 3dDREMZDEC, BORRIZHEZ DT LIEAOHIBLEEZBROIFEORRTHD, 0
HEWRELVZLD-DON Table 6 ThHb, ZORTHELR, 2% Y BEOPLICHEL DT HEBORED
FTERUTVWREME LDIX, BOTbYICHEX - OHB L ) IEEIP L THIEVERER LD,
Thd, ENT, FOLORBHNILNTEOTVSHDIES c WERTL4D63%, 3 dAERXT65 %L
IHIFALRT, BIRZ X 22IA5N, $72, FORKOBERENEDLYOLOHRLY TN T
VWAHEFIENTNAED 23 %, 21 % TIHIART, ZhF HBIRIC X 22ERD S, SR
REROVTHN LY BERENE DTV S SDODRIZLMED 40 LW IFVRIEINF, Lol,
REROEEEEICHEANIZZEEBENEV L5 AR OI B, BEERTRELFLRRES
NDX3Thkb,

RiCHE—RSAERERNRY FOER S Lz, HMHMNEL-AREOE $% £3 L2 ABDERL L
“T, Table 7 iZ®R L7,

2. B ® B B

IR OWEHE AR L at random T, £ L-FUBERHNOBMEOYME H &, Z0ERFEZ
0 1% Table8 DBV TH3, FMBEROBHEY LT, FAMBETD plot iZ &2>T 30~50cm, s
WWERXTIT 60cm DEHH BN, &L plot HEMOMEOEIL X B bDEEL bNDSODIES, K
ARTERX 1 CTHHBEREDT STV BRIZRILAED AT\ plot T, RIRFTORHS OBIEIZMO plot
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- Table. 7. FKUEZ L OAESEZ (H: Ds.a)
The distribution of seedling number after 8-years growth (H :Dsm.).

XA T E K ‘ (= +0.655)

DB.H.| mm ) .
5 10 | 15 | 20 | 25 | 30 | 3 |40 | 45 | 50 |- 55 | 60 |65| %

H .

100 cm 1 A 1
125 4 4 2 1 3 _ 14
150 4 | 25| 2 4 3 : 38
175 1| 28 | 21 3 ' [ 1 56
200 3 ) 43 | 46 3 2 . 97
225 3 [ 19 | 54 | 27 4 1 1 109
250 N 1 16 | 24 11 4 1 57
275 1], 4 2 9 ] 10 7 3 36
300 A 2 3 4 8 4 1 22
325 S : 1 6 4 2 1 14
350 1 1 2

s 9| 64 | o5 |126.| 72 | a1 | 2| 13]| 5| 2 446

ATTERBIER (22) (r=+0.749)
DB.EH| mm|-
5 10 | 15 | 20°f 25 | 30 | 35 | 40 | 45 [ 50 [ 55 [ 60 [65| X

H
125¢cm 1 1
150 | 1 |- 3 4
175 . 3 1 4
200 1| 20 4 1 1 - 27
225 3 | 20 | 28 3 .1 55
250 1 3 [ 40 | 39 [ -4 [ 3 | 1 91
275 .4 | 18| 48 | 28 9 1 103
300 2 41 25 | 48 | 16 5 2 102
325 1 1 8 | 23 | 13 | 14 4 64
350 : 9 7 4 1 21
375 : o 1 1 3 1 6
400 : : 1 1 i 3
425 P . ' 1 1

z 1| 11| 52 | 95 | 125 | 102 | S1 | 29 | 14 2 482
Dea| mm| . |- : - ' )

H 5 10 | 15 | 20 | 25 | 30| 35 | 40 | 45 | 50 | 55 | 60 |65 2
175 cm| 3 3
200 3 1 1 5
225 2 [ 13 | 12 4 1 1 33
250 13 | 27 | 23 5 1 2 71
275 1 7 | 42 (72 | 33 [ 10 3 168
300 2| 3 (80 | 87 [ 37 [ 11 3 251
325 1 10 | 38 | 92 | 73 | 34 5 5 1 259
350 1 10 [ 31 | 52 | 40 | 12 5 1 152
375 2 3 7 | 34 | 24 | 14 8 2 1 95
400 < 2 7 8 | 13 8 2 40
425 2 5.1 2 1 i0

3 11 9| 3 [126 | 230 |258 |215 [124 | 52 | 28 | 7 I 1 l 1,087
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Table 7. FWMEZ L OAESEE (H: D) (035%)
The distribution of seedling number after 8-years growth (H : DBH.).
1 EEWBERERIEX (32) (r=+0.798)
DBH.| mm
5 10 15 20 25 30 35 40 45 50 55 60 | 65| X
H
150 cm| 6 1 10
175 2 3 1 14
200 18 6 2 34
225 23 16 7 3 49
250 3 19 21 15 58
275 1 1 5 6 16 6 1 36
300 2 1 1 10 8 22
325 2 2 4
350 2 2
>y ! | 8{20‘51[48 37|46|16 3 l 229
1 EAHEREERE (A,B,C,D) K (3b) (r=+0.835)
'——DB.H. mm
\ 5 10 15 2 | 25 30 | 35 40 45 50 55 60 (65| X
H
125¢cm| 1 4 2 1 8
150 1 15 4 1 21
175 13 17 6 1 2 3 42
200 19 39 11 1 1 1 72
225 2 36 50 11 3 1 103
250 11 46 65 30 4 1 1 158
275 2 1 1 9 41 46 16 2 2 120
300 1 15 31 24 3 1 1 1 77
325 7 7 8 3 2 27
350 : 1 2 2 2 1 8
375 1 1
X I 2 34 43 94 1120 | 136 | 121 53 16 9 7 1 | 1 | 637
1 EAERBERIRX (3 c) (r=+0.719)
“DBH| mm
\ 5 10 15 20 25 30 35 40 45 50 55 60 (65| X
H :
125 cm| 1 1
150 4 10 2 16
175 13 11 1 1 1 1 28
200 1 11 37 16 1 1 67
225 3 27 46 29 4 1 110
250 2 11 56 59 31 1 160
275 1 19 73 48 3 2 146
300 1 22 19 13 1 56
325 4 6 4 1 15
350 2 1 3
X 5 41 88 | 138 [ 192 | 110 24 4 602
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Table 7. FUEZ L OABSEE (H: Bsr) (03&)

The distribution of seedling number after 8-years growth (H : Bs.H.).

1 EAEEEEEREE (A,B,C,D) K (3d) (y=+0.758)
DBH| mm|
5 10 15 20 25 30 35 40 45 50 55 60 | 65| X

u 3
150cm| 2 7 1 10
175 2 21 4 27
200 25 32 7 2 66
225 16 63 52 9 3 1 144
250 4 36 | 122 92 20 7 1 282
275 10 77 | 176 94 15 6 1 379
300 1 3 17 94 | 159 53 9 2 338
325 2 14 55 49 15 4 139
350 1 4 9 22 11 4 51
375 2 1 4 7 4 18

p) 4 | 75 | 148 | 278 | 393 | 341 | 151 49 15 | 1,454
2 EAEUERERER I (42) (r=+0.928)
DeH| mm
5 10 15 20 25 30 35 40 45 50 55 60 |'65| 2

H
125cm 2
150 5 1 6
175 8 6 21
200 7 13 7 2 29
225 2 17 19 9 2 49
250 1 3 18 7 6 2 37
275 1 3 5 9 6 24
300 3 6 1 10
325 2 2

b3 13 18 | 41 l 48 23 20 16 1 180
2 EATHRERERI (4b) (r=+0:487)
DBH| mm .

- 5 10 15 20 25 30 35 40 45 50 55 60 | 65| X
125 cm) 1 1
150 1 12 2 2 2 1 20
175 1 5 10 10 1 1 28
200 1 8 28 15 2 1 55
225 5 16 23 8 3 1 56
250 9 18 16 7 1 1 52
275 ! 2 7 5 15
300 2 4 1 7

z 2 19 25 66 61 36 21 2 1 1 234
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Table 7. BWEZ L DAFSEER (H: Der) (DO3%)
The distribution of seedling number after 8-years growth (H : DB.g.).
2 EAWERBE (A.B,C,D) K (4c¢) (r=+0.763)
DBH| mm|
5 10 15 20 25 30 35 40 45 50 55 60 65 X
H
125 cm| 2 2 1 1 )
150 2 12 4 2 3 1 24
175 18 12 6 1 1 38
200 4 20 48 17 5 1 95
225 1 2 49 62 28 8 1 151
250 1 1 10 59 68 38 2 1 180
275 1 9 59 52 17 2 1 141
300 1 11 22 11 4 1 50
325 S5 6 1 1 13
350 1 1
p) 4 | 38 39 | 118 l 149 | 175 | 128 37 5 4 2 | ' 699
FEBIARIRME 2 FAERERE T (5a) (r=+0.478)
\DBEH| mm
5 10 15 20 25 30 35 40 45 50 55 60 | 65 X
H
150 cm| 9 1 _ 1 11
175 7 6 5 1 1 20
200 3 11 26 2 2 1 45
225 12 25 21 7 6 71
250 2 9 20 18 16 2 67
275 2 -4 10 23 6 45
300 3 12 11 26
325 1 7 8
350 1 2 3
375 1 1
z 19 32 67 51 | 51 69 8 297
HERIAEM 2 FEAEEHEREXI (5b) (r= +0.696)
DBm.| mm
5 10 15 20 25 30 35 40 45 50 55 60 65 )
H
125¢cm 2 1 3
150 2 11 2 1 16
175 4 15 8 2 29
200 1 10 26 3 2 42
225 23 26 7 8 64
250 2 10 14 6 4 36
275 1 3 5 10 4 23
300 1 1 3 5
325 1 1 2
p) 4 17 7| 27 61 44 29 26 12 220
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Table 8. #f & & R B % (84F4£)
The height growth of seedlings after 8-year growth.

m B K I I m
Treatment H+o H+o H+o
1 (4) 190.5+39.5 " (9) 232.2+47.0™ (27) 189.3%37.5™
2a (10) 293.6+34.4 (24) 254.3+34.2 (33) 282.6+50.7
2ba (8) 290.3%39.6 (23) 303.0+30.0 (31) 327.7+48.6
B (8) 305.4+40.4 (23) 311.6%+29.1 -(31) 343.5*41.9
c (8) 314.3+36.7 (23) 286.8+30.3 (31) 326.8+45.9
D (8) 329.0+36.6 (23) 292.9+32.3 (31) 350.3%37.1
3a (18) 259.0+£37.6 (25) 223.5+35.6 (32) 236.7+38.8
3ba ) (13) 227.2%+45.3 (21) 232.8+34.8 (34) 199.6+41.1
B (13) 267.8%+36.7 " (21) 254.2+30.3 (34) 240.3%36.7
c (13) 286.5+29.2 (@2} 249.5+38.4 (34) 236.1%40.2
D (13) 265.2+47.9 (21) 244.7+39.0 (34) 196.5+37.2
3¢ (19) 240.0%40.0 (29) 247.9+33.9 (35) 246.8+39.3
3da (14) 283.1+36.9 (28) 256.8+33.1 (36) 284.2+44.2
B (14) 266.3+35.9 (28) 272.1%£35.9 (36) 282.6+48.9
c (14) 268.5+40.9 (28) 269.1+37.8 (36) 274.5+44.3
D (14) 273.3%34.2 (28) 279.3+29.2 (36) 275.2+42.3
4a © (1) 218.4+34.4 (5) 244.1%38.9 (12) 222.8%36.5
4b (16) 216.5+34.2 (20) 217.5+34.1 (30) 215.4%36.7
4ca ‘ (11) 258.5+26.1 (15) 237.3%33.0 (26) 261.9+34.2
B (11) 249.6+29.3 (15) 226.4%35.0 (26) 255.3%37.1
c (11) 230.2+38.1 (15) 203.0+34.8 (26) 230.3+34.3
D (11) 243.4+£35.3 (15) 206.7%+39.7 (26) 242.2%+32.0
5a ‘ (3) 210.3+32.8 (7) 270.5+35.3 (22) 287.4%32.0
5b (2) 196.2+%31.2 (6) 230.0%+40.5 (17) 231.9%+30.9

# H:¥BEEIE Average height o : EE¥{Rz% Standard deviation
( ) AFFIEX plot No. )

LT TwReRVRT, REBOEERNSIERHERL-OT, PRBIRTH D10 TIERVH
L3E2ZBND X1 plot 3H 5,

s R HA—E, A—EEETHS AT TREENTEMARR?2 FEHERE E COIMER ¥ T
AL, AT TEEIEX (2 b) REIBEEIRIKT 280~350cm THY, DWCRAEEIER (2a) @
250~200cm, 1 EAFEMEEIEE (3 d) © 250~2800m 23 ¢ WIRERT L, MOKIKE & 4 &
200~270 cm TKEVHETHENTW D, )

ZZTETHRLIBBOBEA, B, C, DAROMICERDBHE 5 hicoWT, Tabled Dk 35ic
ALTHE, 1EEHEESLOEE 2 EEEEREXDOEBIER OIERA ~D OB D\ THiEH 7
L7z ZOERIIEBOBEA~DOMICITERENLL, BFAHE2Z Y, ALTE, 1E4AWNES
T, 2EAEERRHMICIZELDTERRERADNZ, ZOBRMDVZ DI LT, EROREE
BEOTHIBREANF L ChoARRTIE, 7272 1HOADKIEIL X DTIXT # < ¥ OREREIIE
EXRDBIENTELIDT,
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Table 9. R B » & & & 1 & (E&E)
The analysis of variance among the kinds of fertilizers.
1. ER (BREZ L ofE) Data (The height of each plots).
)3 AE
Fertilization ® OB A ® e B w B C ® B D
Q’I&r%atment Fertilizer A Fertilizer B Fertilizer C Fertilizer D
AT A-F = 290cm 305 cm 314 cm 329¢cm
303 312 287 293
(2b) 328 344 327 * 350
| A A 227 268 287 265
233 254 250 245
(3b) 200 240 236 197
| A 283 266 269 273
257 272 269 279
(3d) 284 283 275 275
2 AR 259 250 230 243
237 226 203 207
(4¢) 262 255 230 242
2. MO E Analysis of variance.
= A fRzEF5T BB E ol # a8l | R EED
Factor S.S. v A% F P
*%X
4 P A 55435.23 3 18478.41 26.692 | (yaxp BALEE)
W REM:B 770.73 3 256.91 0.371 (Vaxs ZEHE)
HERE:AXB 6230.53 9 692.28 1.508 (Vs 2F:He)
HHEEE : s 14689.33 32 459.04
2 {&:T . 77125.82 47
*¥% 0.1% point THE
Significance at 0.1% point level.
Table 10. HafE - SRR O S EIHTER (BE)
The analysis of variance between fertilized and unfertilized plots.
1. B8 (BAEXZ L 0E) Data (Height of each plots).
HeAR - fEFEAR
Fertilization & K ifak X )i fiE [
oEx Unfertilized Fertilized
AL TERK (2a:2b)]| (2a) 294 254 283cm (2b) 812 300 338cm
| EAEEBMEK (3a:3b)| (3a) 259 224 237 (3b) 263 245 221
| FABEMEK (3¢c:3d)| (3c¢c) 240 248 247 (3d) 273 210 279
2EAFHERE (4b:4c)| (4b) 217 218 215 (4c) 246 221 249
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2. S % 9 Mt & Analysis of variance.
= H Sy inl E&BE 2 # vadl:i e R EREE
Factor S.S. v A4 F P

meE A 16152.4 3 5384.13 15.07 ¥*¥VaxB wH¥E
’;Emﬁ%ﬁly B 3290.0 1 3290.00 9.21 |** VaxB ¥®
REp#izE : AXB 1071.2 3 357.07 1.55 Vs #i#
MHERZE ¢ s 3680.0 16 230.00
£ fF=:T7 24193.6 23

** 19 point THE
*%¥ 0.1% point TER

Significance at 1% point level.

Significance at 0.1% point level.

ZZTCINHOEMOBBICMBEIRICEIER & L CHEER LR L, The BRIER L OBE % LBKR
HLTAaBZEE LIz, Tiabb, ME2a:2b, 32:3b, 3c:3d, 4b:4c%, Tablel
DEFE LTI NEHFHNCHEIR U CAER, BIROHRIT 1 OBEREBETHEENRD b, OF
Y HEEtEIC S HEARIEH RN DO/ Z LTl B, Ebic Table 9 DER L AKEF HEICOWTIT 0.1
HBOFERRTEETHY, NITERED L MY, DWT 1 EERHEEZ KARETH B L V25,

PEDLSIBBEEZ 127 h=Y DFERR, £ TROWT H=Y IV T SNBEE LIzZ LiXRD
L7, ARRTE, U & F 73R L EOEIE L 01Tl TWigw 0T, . HEIREIE 2 T E Rt
THHNRERD HMEITIc D, Fig. 6-1 SRBREABYUD 0 DAE L TEBHMOBIEL . 34 ERIE
L7 BlEL Lo THEREREER LR ThD, ZhnrbiEiBe EERONROHZ0HE2a. 2D,
3a, 3b, 3¢, 3d, 4b, 4 cEEREHUL, TLENEREROEERRES 100 & L/2EERX D
HEREEYTR L0 Fig. 6-2 3L -3 Thd, ME3 bITBEET, LEVIHESREbLATY
BredbhB, LHLTMOWNE2 b, 3d, 4 c IEEREOBEEERRCREVHRLELTE
O LE 2 bCIARMEIE 100 (23 LC 165, JLBES d C1X 140, MB4 ¢TI 185 L A WEUETH B 4,
HEIEE 3EE DI L2V BRIIHET 5, BRE CAIUTME2 bIXEIEBE 150 2R L, MRELE
WIZERIBRICE-SE 34 ERE 115Th B, JLHE 3 d TR 3 ERICH/E T 128, LUELZWIZHRI
S5TNT, MERITIIL Y, LE4 c 3% 4 EBNRE TEORRIIRZON R TRIN T
Bo ARRTIIAEIZ L O THIEDORRIT RN DM, —IREEEL L -BEOCEERRICEROHRETRT
ZERAD BN,

HEDX 3 Iz HRORRIE—IGED b=, & plot OHIT & OREHRHMAFIEIZS D, Wk, REMAH
HRTHREMTHD7: plot—No. 5, 6, 7 D3R ¥k&E, plot ZL OFIAT » ~ > OEfEY X#hic, 344
PIEDFELT7 » = VB OBE Y YlEc & OT4& plot DLERR LD Fig. 7 Tha. Zhkih
EEBIEOBET, Bl UhEERRVCTI—RIZIIET 7 = YBE TR LI OV A Az b b
TIRIZALBEEOHEREL T LTV 52, BIEROHEE, UrEE - Sl L CEBERZED THIfLO
BOHILRRYRNRE L ADNBEAOL 5 TH 3,

DERFRROKEAFE CTH S Table3 0 12 WEDHRIRBBAE 8 EH OBERREICHLTE
DL 3 EELN T B2 EHEICAEL T Table 11 #1872, Z OBERSHEEMICIZ 0.1% KRR
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CHBEEND D, DEVRBLIL 51, ALTEEER (2 b) RTRTOMERL VSRR
LTHY., ATFEEEIEX (2 a) o8 LT5 %0fIBRE, 1EEMBEMBIER (3d) 2¥LT12%
DREBRETT ¢ NREE LTV B1Eh, DK X YT Tic 0.1% point T CHBERRE LT
B EERLTVA, DWCAT FEMEMEIER (2 a) ZAHE2 bLV420, 1EEHEERER (3
d) LEEACEDVERER L, MOTRTORI YT CAREREYLTHAZ L, FAEK3 4R
MER2 a LR AYAUREE LTHY, RATEX(L)IZAELa, 4b, 5bLBEALAREL,
ZOMOTRTORLVEBEEX LTV BI L ERLTWAD, £ LTHOEL DEITFLEAERL LD
KRERETH DI Lhbnd, ZOBE, 71<Y OBEFC Y > TIATTEE 7238 &> TH
HEEE, FRCBIEEZMLVUSHREICEFNIENBDOTISS 5 5o AL TEBIEXT e 3
FRETI0SLUERRLTWEND, 0I5, ILEHIEYTHEZOHREALLEIL LR S,

M B EERE (2) BE KK
Height growth Annual growth
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Fig. 6 BEAEICHT 2 BIROMHE
The effect of fertilization on height growth.
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Unfef‘tlhzed. Fertihzed. T~ ° =R o7
o RPRTIE Unfertilized.
3 [O) # ﬁ
° o HEAHATTIE
10 12 14 16 - 18 m

E

EHPHIIV o B (884%)
Height growth of Akamatsu at the 8th-year after the regeneration

e

Fig. 7 MK X OEBIEROSMH
The distribution of tree height in the test plots.

Table 11.

MM O S D H R G

The analysis of variance among the kinds of regeneration methods (Height).
Data (Height of each treatment).

1. BEF (FREZ L OB

TRV O A& E Height 3rowth of preceding,natuml Akamatswat the feeling age

0 H
Treatment 1 2a | 2b|3a|3b|3c|3d|4a|4b|l4c|5ai5b
191 294 312 | 259 263 | 240 273 218 | 217 246 | 210 196
% plot ® & 232 | 254 | 300 | 224 | 245| 248 | 270 | 244 | 218 | 221 | 271 230
(cm) 189 | 283 | 338 237 | 221 | 247 | 279 223| 215| 249 | 237 | 232
2. AWM E Analysis of variance.
= A REFAT BHHE an # o OBk =
Factor S.S. v v F P
B fH:C 31567.0 11 2869.72 8.69 Fr¥
B N:W 7926.0 24 330.25
£ f=: T 39493.0 35

**% 0,1% point “THR, Significance at 0.1% point level.
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3. FAHEEOBFEM Significance between each treatments.
1 2a 2b 3a 3b 3¢ 3d 4 a 4b 4c 5a 5b
1
2a *%%
2b XK *
3a * X%
3b * XXH
3¢ * X%
3d KKK *% * *
4 a *% KKK *%
4 b KKK AKX *R%
4 c * KRR *
5a * K% *
5b FAR **k *%
* 5% point TEE Significance at 5% point level.
** 1% 7 7 at 1% ”
*x% 0.1% 7 ” at 0.1% 4
3. HEEERE

FMBRZLICHE L-REEROVSEES L OERFEE (Dsrxo) LV FLHIFHERIT Table
12 DEBVTHD, ARRMOMBERFHEL 5 % & 227 D1E 6 ~ 7 EEL EIZ/EDTHBT,
WERI~2EREBLTWBIZTER, L2RDT, MEBRE 7213 plot It L OT—ENEAEYRT

Table12. 9 ® E £ R & B X (84F4%£)
The DB.H. growth of seedlings after 8-year growth.
n ® X S D B

Treatment I Der.*0 i Dea.*0 il DBH.*0
1 (4) 17.3% 6.2mm)| (9) 27.4% 9.3mm (27) 18.4* 5.7mm

2a (10) 32.1+ 4.3 (24) 23.1% 6.0 (33) 26.7% 5.1

2bA (8) 28.0%+ 8.9 (23) 30.1=% 6.2 (31) 31.2%+ 9.5

B (8) 31.4* 8.6 (23) 29.3% 6.7 (31) 31.6+ 8.8

C (8) 33.0+ 8.9 (23) 28.0% 5.7 (31) 33.5%+10.3

D (8) 30.9%+ 8.2 (23) 28.4%+ 6.3 (31) 35.0%+ 8.3

3a (18) 30.4+ 7.2 (25) 23.5+ 7.0 (32) 26.1% 8.4

3bA (13) 27.7+ 8.4 (21) 25.6% 6.6 (34) 20.6* 8.3

B (13) 32.7% 9.7 (21) 30.1% 7.5 (34) 27,7+ 7.1

C (18) 35.6*+ 8.9 (21) 25.6% 8.2 (34) 25.7% 8.3

D (13) 31.9%+10.2 (21) 27.4* 8.6 (34) 18.7% 8.2

3¢ (19) 22.8% 6.5 (29) 22.7+ 7.0 (35) 22.7+ 6.6

3dA (14) 27.7% 6.9 (28) 22.9% 5.4 (36) 24.2+ 7.4

B (14) 24.9% 7.2 (28) 25.2+ 7.1 (36) 24.6+ 8.2

C (14) 24.8+ 7.6 (28) 24.5+ 6.9 (36) 26.2+ 8.4

D (14) 25.1+ 7.2 (28) 26.5+ 6.2 (36) 24.6%+ 7.9

4a (1) 22.7+ 7.4 (5) 27.1% 8.7 (12) 26.1+ 7.3

4b (16) 22.6+ 7.3 (20) 25.0% 9.0 (30) 24.2+ 8.2

4cA (11) 30.3%+ 7.2 (15) 25.3% 6.5 (26) 30.7% 6.0

B (11) 29.7+ 7.7 (15) 24.8% 7.3 (26) 30.1%+ 8.0

C (11) 25.1% 7.2 (15) 19.1% 8.1 (26) 26.0+ 7.8

D (11) 27.6% 8.0 (15) 22.8% 7.0 (26) 28.9% 7.7

5a (3) 20.4%+ 7.1 (7) 32.7% 6.7 (22) 28.2+ 7.2

5b (2) 17.4% 5.7 (6) 25.4% 7.7 (17) 27.6+ 6.7

¥ Dsr : PHWSER Average DBE. o : E¥{F% Standard deviation
( ) AEFIX plot No.
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WD T hT, BEEDERNSZTEMRES1/2.3~1/7.5% R LTIHHICIT Y FNRE,

BERROHE L RARRICKEIEX DA, B, C, D¥A—BEHL AT LN TEOT, 1208 iz>
WCHEHIS SR R AT £ 2 B, MBI AERILA DT, BRNHEERERIC VLRI L
BEIEN D NI DI,

4. BRREEERE

HH X 7= O E Som 123175 BITERIE Table 13 ITR L7z, I, BTERITBEIL
TWBIBEREL, VbW BY 5Ty DRBITIY HHTHD, ARBHMITIE, ALTER (22, 2b)
FIUHEHEER Bc, 3d) 2, ha 729 17,000~20,000 K&\ 5 EhHdTHEEL TV IREYTELTY
32, ZNHLOROHBIIMFEERICN L TREERIM. ZHIZHL, ke 72D 5,500 AT OB
HEX (3a, 3b, 42, 4b, 4¢, 5a, 5b) WHREROHFIZIEHLDTRVWRIEERLRL T3,

R OB AR E BTER L ORBIRY MEKIZBIRI 7 r v F LTAHDN Fig. 8 TH3, ZOK
Tl 15,000~6,000 A&/ha DRI LTV BEIRINGDT, 1Z2&F Y LI-HEIZV 278023, —J6 5D~
WRBIZEZEL T3 U2 % R LOHEERKY, BTERENES, 2OMOMBRIRTERNIAE VD
Lidbrd, BLIERIEERRERLY, KIEL SGIEM, BREOBEMIZ 3ETRZTILV,

L7t > CREERICOV-THE, RIABE OB+ RAAE & 5 Th 525, —HLERICAEZ.
B BONIEMT OV THEHNICSBR L7208 Table 14 Th D, Ticbb, LEMOEL 0.1% Ok
RTEETHD, £ L THRTERRBADOMERIZS aC, DWW THEKXNP42,5b,3b,5a,4¢,
4 bRAES, THIZRLUEERIZNELS, 2b, 1, 2a, 3d, 3cOJERIIVI ERTFIN,

Table13. /R T B & BN & B R (8%
The Do.osmu growth of seedlings after 8-year growth.

o o®H KX S IS T
Treatment I Dexo- I Dexo m De+o
1 (4) 34.1+10.9mm (9) 53.2+13.7 mm)| (27) 45.6+10.5mm
2 a (10) 44.6%12.1 (24) 36.7%+ 9.9 (33) 38.4%*12.1
2ba (8) 44,0*+14.8 (23) 47.6% 9.7 (31) 42.9%13.0
B (8) 47.7%+13.5 (23) 47.1%+10.3 (31) 44.0%11.7
c (8) 50.4%+14.3 (23) 45.4%10.6 (31) 46.5+14.9
D (8) 46.5+12.9 (23) 45.8+10.3 (81) 48.0%12.1
3a (18) 57.2+10.4 (25) 53.8+10.8 (32) 52.5+ 9.5
3ba (13) 56.2+12.0 (21) 51.9+ 9.8 (34) 52.5+11.8
B (13) 58.6*+11.3 (21) 56.8+ 8.9 (34) 55.7410.6
c (13) 58.9%+10.0 (21) 52.2%11.1 (34) 52.6+10.6
D (13) 60.0*+13.8 (21) 54.3%+10.8 (34) 48.0+ 8.2
3¢ (19) 36.7%+ 9.8 (29) 38.9% 9.5 (35) 35.0%+ 9.7
3da (14) 44.0*11.2 (28) 36.8+ 7.8 (36) 38.2+10.8
B (14) 40.2%10.1 (28) 38.5%+ 9.2 (36) 35.9+10.6
c (14) 39.5+*11.5 (28) 40.1%+10.3 (36) 37.9%+11.6
D (14) 40.4%+10.2 (28) 41.7x 9.7 (36) 37.9+10.8
4a (1) 58.3*10.1 (5) 57.2% 9.3 (12) 56.8%10.3
4b (16) 49.5% 9.3 (20) 47.7+ 9.8 (30) 51.2+10.4
4¢Ca (11) 57.8% 8.0 (15) 53.1+ 8.5 (26) 56.0+ 8.4
B (11) 57.6%+ 7.6 (15) 48.8%+ 9.7 (26) 54,6+ 8.5
c (11) 52.9+ 9.1 (15) 47.4+ 8.8 (26) 54.8%+ 9.0
D (11) 53.5+10.9 (15) 49.2+ 8.7 (26) 53.1%+ 8.5
5a (3) 49.9+ 9.4 (7) 56.8+ 7.1 (22) 52.8+ 8.6
5b (2) 53.1% 8.9 (6) 55.4+ 9.4 (17) 57.8+ 8.9

# Deo: BEERWEME (il 5cm) Average Do.osmu (5 ¢cm above ground level)
o ERREZE Standard deviation ( ) AEFEIT plot No. .
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ORI THE ()
. Natural seeding
* ALFHE 514848 (20.2b.3¢.3d)
Artificial seeding and.
4 oM 48 plural planting
< (3a,3b,40.4b.4c.50.5b,)
2 A . - Single planting.
£ 20000} S . .
< .
b . .
E : :
3
= °
& 10000 }
¥
+
ﬁ o o Q o
= 8° o o o
\:rn % o
=] 90 o %o
= .
30 40 50 60mm
i’ T E 1% Diameter
Fig. 8 BOLABEBRTERE OBER
The relation between number of trees and Dq.osmu.
Table 14. 4 B © & #h & 1 & (BRTER
The analysis of variance among the kinds of regeneration method (Do.osmu).
1. Bk (BUERZ L ORTER) Data (Dy.osmu of each treatment).
= 1 |2a|2b|3a|3b|3c|3d|4a|4b|4c|52a]|5D
Treatment
34 45 47 61 59 37 49 58 50 53 50 53
Plot Z & nig
53 37 47 56 54 39 38 57 48 50 57 55
LEE mm
46 38 45 55 53 35 40 57 51 56 53 58
2. S SNE Analysis of variance.
4 A RzEFAf B @B E ol # a5 & 23
Factor S.S. v \ F P
LEH:C 16.55 11 1.505 8.958 *xx
B OAW 4.04 24 0.168
& #:T 20.59 35

*** 0.1% point THE
Significance at 0.1% point level.
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3. RUEBEXHEOEEMK Significance between each treatments.

1 2a 2b 3a 3b 3¢ 3d 4 a 4b 4c 5a 5b
1
2a
2b
3 a *%% *K¥ HK¥
3b *% KRK *
3c * *XK AX¥ KRR
3d *¥%% *EX
4 a *E¥ wHR *% *KK XHK
4 b *% *% *¥X¥ * *
4 c * *% K% *%
5a * XR¥ * *X¥ *%
5b *% KKK * XXX *K%

*: 5% point THE Significance at 5% point level.

**: 19 ” ” 1% ”

*%x 1 (.19 v ” 0.1% ”

5. BE - - BEER - BTEERBEORF

PEEE - WESER - BrEROSEFICOVWTAERZ L ORRESG LA TE 0, RREBLS
FHizk1T 5% plot OFE : WEER BE: BRTERSIOWEER : RTEROHEM 4 RERRL
720 Fig. 9 7ewL Fig. 11 Th 5, : :

ID3ME —BLThhnZ e, ALTEIZZEEROL S ICIABE #EHRIAE oFw

g{’)‘; Y=731X+84.18
d [
=
g o
¥ . “5 Y =461X +113.93
%o ®
; %

200 F /..yo/

e X AT R (1)
Natural seeding

o ATTFEE 5504848 R (20,2b,3¢.3c)
Artificial seeding and-plural planting.

o B8 X (3a,3b4a.4b4c,50,6b )
Single planting. .

£

100 1
20 30 mm

A8 & B 4% Diameter at breast height

Fig.9 &S ¢t WEERL OBHK
The relation between height and Ds.H..
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® X FFE X (1) Natural seeding.
* ALTFE $swe #8848 X (20.2b,3¢.3d)
Artificial seedincg, and plural plcmting_
o :“.1_?13 B (3a,3b.4a,4b,4c,5a,5b)
Smgle P|a.nt|'ng_
40 50 60 mm
R 7T E 2 Diameter at 0.05m height
Fig. 10 §E Lt BT ER DMK
The relationIbetween height and Dg.gsmi.
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BEERKEEEREROSICHIBETEENE LD TAEF L, BHEOES SEILOFITE T3, B

VWWEERTHE, v 7 VBORER LTW5, ZDZ Lid#ER0 Fig. 12 K32 Y LRI TW 5,
VEozteZEzbbedl, ZLOTMBEALTVZ X I, MODEERBOMHOEARE LT
DIUKRFBEDECNRIFFICKRERRAT LD, 7H=Y ODHBRKOBRFE T OWTD, XD, HAa:
HIW, LR B IOTHREIN TV B2 L, BEFEOMS LMK L CEBRKRDS BIFsHs
CHEITE, BHICEIL S DROWER DI LEBRDBETHDT, ZOZLIIARRRO 8EBDRAEEELD
HEE72END,

Tisbb, ZORBRTH, ALTECHBERORSENT A TEY, 2EEWP 1EEHOEBREOR
BRMIZELVEOT B, COZLBHELOTED, UakEenick s iz, MBORIAK ST
DURBECLIDEVNRIRENVDIDLEL D, 2ELAEBELOITRTD, HiE BEEL) ohEre
WXLV TN ERMARFTESZTHA I,

ALTERE 1EEHFEEX L IZGIZRBEOYAREEEZE LT3, HZEORERT<ChTwBE
W3 ZeiE, REOUMHLERMOLTE KRR TV BEND T, BIZERLIrE&ICIOTH
KRB REBRL TV B DI L, BHIELOTICL 2BROBELBAL TERINFER LTV
DLELZLND, 7z, NLTEXIIT 7<= YRR REREDICULEERETLIOT, #E.
BASLOBEECEDEINZ I ENnPlenoii b d, TOEFERFICLTN230LEZ RS,

FUZEDBZERT A=V YMHRORREEBERIIL, SOEHEOVERILENET S0RIEFL
FRTHBLVIFERMO ST, LEEWY - 2EEWHEZ O OBEL, BENCHSH3HETER
XRDBENEFE L, HEMNCIE ha 729 10,000~12,000 KEHE L, Kifids 1 E4EKRE (1—0)
PRIEZ LARBRER 237:0F Th A 5, 24F4EH (-1 T BENCETIEOE ha Hi:Y
10,000~12,000 ADHEHEEA -\, ha H7:9 5,000~6,000 KOFATH, 1 HFT3 ~4ADHEME
z2E L, E2ZOURMBERIEL TAEMNFRILE DN TIVOTRIENA 5 b, DY, oLt LT
B3 0ORWVIZETAERREIBELINDH, BOBOORILD 5 DRWHEL 155 & 5 I HEOKE
BESBOMERECHH .

6. BME - BFEME - FES

RERBRIATL 8 EH OB - WEERL DT, BMEERDZZ LI TERVDOT, FTIIRDLIT:
FNEROHE - WEEROTHELYEL L, RIOBRREBE DEHLEEL TELER D LICRERY
BEL, RELTERILOBREH, SRR L OREHEL I OCEEROWERITIED/, 72720, 8
BICLVMERX4 a, 4b, 5bIZOVTIRIIL, FRELAR B S£LEE $ 1AGER
Ik EdTz, ‘

FAEFERIT Table 15 (2% L, F7-FHP XCEENSEBRT Fig. 12 KR Lz, Zh2Fo
data HHWAWAREREOESETZLIHEVIDIBRHTIIH D0, ZPBBELTHIZV,

%9, Fig. 12 12 LKFH - EERNESRBERF LTAHS,

KPHRESOREERBTIEMEE - HHEE (Urx&del) L dAERL, 1.55~1.88m2 ¥RLTW
B, 12D b OHHO LEIRES O pI 2.84m L5 A EARES I, HEOHE,
BoFofKBEOBEIENLRYE2T, 1 o0BERELRLT 3,

EENRSOI b, BHRICAONAZ LIIFIRLE S CEER (UarZ&eals) BBEIC bR
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Table 15. FMBRX O - MEME TR (EE

Volume of stems, branches and weight of leaves in each treatment (Individual tree).

NEX-EEES | B & | WEER | # M | | KEME | 2 M B/ | BEER
Treatment, Height D= Volume | Volume of Total  |Fresh wei-
Individual No. g -He of stem branch volume [ght of leaves

. cm cm cc cc cc g

1 1 216 1.7 1039 828 1867 728
2 221 1.9 1079 750 1829 681

Total 437 3.6 2118 1578 3696 1409
Average 218 1.8 1059 789 1849 705

2a 1 267 2.2 1088 488 1576 407
2 314 2.9 2174 1028 3202 763

3 293 2.4 1436 409 1845 332

4 306 3.4 2486 962 3448 797

5 271 2.8 768 259 1027 287

Total 1451 13.7 7952 3146 11098 2586

Average 290 2.74 : 1590 629 2219 517

2b 1 308 3.0 2286 1077 3363 653
2 318 2.7 1581 552 2133 493

3 342 3.4 2318 710 3028 573

4 341 3.7 3160 994 4154 856

5 341 3.0 2516 581 3097 618

Total 1650 15.8 11861 3914 15775 3193
Average 330 3.16 2372 783 3155 639

3a 1 229 2.2 2212 3230 5442 1979
3b 1 285 3.6 3396 4642 8038 3230
3¢ 2 281 2.3 1313 465 1778 387
3 247 1.9 819 712 1530 384

4 249 2.3 1412 1188 2600 932

5 295 2.6 1732 773 2505 578

Total 1072 9.1 5276 3137 8413 2281
Average 268 2.28 1319 784 2103 570

3d 1 320 3.0 1986 507 2493 552
2 290 2.7 1753 573 2326 597

3 331 3.1 2618 1419 4037 987

5 288 4.0 1692 722 2414 578

Total 1229 12.8 8049 3221 11270 2714
Average 307 3.2 2012 805 2817 679

4c 1 259 4.8 2543 3594 6137 2749
5a 1 263 3.4 3431 3447 6878 2450

TRITERNAML, BEE#EERE LTV, 2N L TEEROBIIF 1 v FEREEZL, BT
DFOBHBERAEVEEY LD LTS, L=RNDT, @BHEY 225 T28ERK CREED 1/3
BEDLZAIMEL, BHERKIE1/4~1/5DEWEZAIZMET S,
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REMED E-BRMBEOEENK S LIFFICLUTEY, BERDOEHE, THD LEROAMNFHEIEL T2
BROALEREDITTEY, BRITHALLI~5BRICH D, CHICKLTHER(UL2EEXEHT)
X, THLD3~AKE TR ERY, BRITANLE~6ERICH S, '

AEEIREMERCHEE L CHEER (L2 ¥224D 0 BEEO2/BBECEHI ¥ LE LIZENOET
REELTVWDDICHR LT, BERTCREEDNL/3~1/208 3 hNcEE LT 5,

KATEROBMHE « REM L LOCEEBEOBRENRSIEER & BEXOTTHNCREBER L
T3,

B - REMES L CEERICOWT, EEOEAYBIRIE Table 15 0L 1Y TH B, BEOERH
BI—BCBEERAAE L EbN TV, B0t SKRLIDOARANRAEL, WhdEF I rf ¥
BREZL T3, HEHRiZ, BERIE1AH7:D 3,200~4,600cc 28 L, EHEREIUHrEEEED
T 300~1,200cc CHHEIZAI . EEEE DREMREICHH LT BERKIT 1AH72Y 2.000~3,0008
TN L, BEHEXIT 300~900g CHEICHILWEERTRT,

Table 15 @ data 725 ha &= Y OBRMBEEOMEBRE L TAHIE, Table 16 DFER LD, Tix
bbb, BHME+FBEENEI RIAROZV U E ESIOEBERR ke H7:9 42~54m® icHL, BiE
Rit 24~38m® C, FBNRHEOENATHS, Lord, BHEOAXKEKL-FE, BERKIE ha
B0 10~19m8 ZH LT, U ¥ - BIEKIE 26~40m® TR 2 (5L EOMBEE 2TV B LIl
B, DEVLEOMED S b, BMERK TIIBMHEIN40~50% ¥ 5DBIZH LT, UrEE - FHEKIT 60
~T5%DEEX TR LT D, EEE T he H7-VIZLT I~ lon €, BBORIARDOES T D
THREHL TN, Jul - EHEY, b OOREZOMICIIE, 7H~Y OEOCBIFHNRES RIS
DOThIFLE ha H7:2Y 12~13fm THEZ ENBMEIN TV 32, b7z LEDOHEEICINTD,
F&EOI BERTREZ DEHICITVEZ LRSIz,

Table 16. ha &7z Y FUEROH, KEMBI LVER (B

Volume of stems. branches and weight of leaves in each treatment (per ha).

MBRE | B MK | BEMHE | 2 M R B/A HEXE
Treatment stgxlrlxjsm (er) bYac;llglfc}: ?lf.%) Total volume (A/A+B) r(f):fs lev:\?«leght
m3/ha m3/ha m3/ha ton/ha
1 15.78 11.76 27.54 0.75 (0.57) 10.51
2a 32.72 12.94 45.66 0.39 (0.60) 10.64
2b 40.89 13.50 54.39 0.33 (0.75) 11.01
3a 9.93 14.50 24.43 1.46 (0.41) 8.89
3b 15.04 20.56 35.60 1.37 (0.42) 14.31
3¢ 26.76 15.91 42.67 0.59 (0.62) 11.57
3d 34.93 13.97 48.89 0.40 (0.71) 11.78
4c 12.36 17.47 29.83 1.41 (0.41) 13.36
5a 19.36 19.21 38.57 1.00 (0.50) |. 13.64

PEORERERE ZNICESOERL MR 720, SR OT » =Y 3B ORIARE S LicZ
IO TERBENRL S, @MENEL D, £, EMBRCHTI2BRHEOEEG L LOROTBRSHEL
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REIFREFE D, HEPTEFHHT 7~ Y RPPEROHM T, 5FELDBRIIAKY ha &
D 11,8004, 1044:C 7,920 &, 15F4£T 4,850 AL RENTV 528, ARRHICIIBERKIT15E4T
LS CRREEORIARICES Z LIy, UhEEsIUHER TR, 3T 5 EETHREDALK
IZBLTWAZ LIS, L L, ZPBBERRYTETCNDELVIIH M, 7H <Y OLiEid
DB EFEEZ R TEE, ZhrbANEEOLMRICES Z L, ZhiEEt3 LW ERERT
i Bbhs,

IHEZARRTIE, —HEEOBBRIIAD SN, 7H<YIALTEE - 1ELES, F-3T68
IO 2 EEEPEMEL U THE OB EEITL T, ERNIZ ) DRUCRBIZEOTHL ONBENH
Z %o

AR -

7 A= VEMERFERE LT, BHAE (RRTHE - ATTE - 1 FAEMBEL Sl 2 FE0EER -
TERIAREME 2 FAEBER) SLOZNBIELEAEGHETI20ONE (Table 3) & L, BR27TEHNDK
ERBRP T BIFERRM (D L FESE) K VTETLTE

FERIB4E CRRBALATR 8 REMZBE T, 5 ORVRBIEL-VER S TTEDT, —LRRED
BEETY, BEOFELHbYTHRETSZ T,

(1) EBHFHBELLTRESLIUOHRSHBBREL D AT, BIEDETLEZDNZORZATTER
T, ZHIHERENZ 723 DIXBAROEEERL, 8FLET ha 729 17,000 KDOFHBFIIAKE R L,
PRBETEBIRERILOTV D, PWCALTEOEHKAX & 1 FAEEEX (FEiEL) OBIEL:D
DT, BEBEL, ha b2 OMBRIABTEN TN 20.000 ABET, T TIZ 2RO LUTTFRKIT
WBh bR 2oTn3,

ZHIZHUTHEER (ha 37:Y 2,800~5,800 &AM 1E4H (1—0) /i3 2 FEH (1—1) HWRX)
BTROFRSEERTH D0, FRZIORVCELT, BEIUL»ZEEREER L VELS, WRER
CHAR R FEORTERDORE M, UnE EREMERICHTERICAE S, 74 v 1 FEROEH
BErE2LTw3 (Fig. 12 ),

L7=DT, 7HAYDRFABEL LTUL, ALTREIR LS DDONRI TSNP T LB TES
SOEEZ B, LEEHO L ) HMEEAERBZICL DT ha i) DX DT EELET LW
ARBOLICERER¥BONBEE T, EDRK2EAWTIE, BARSELBRZIOTENIEEHETE
eV, W2 DT EFTE ha 579 2,000~3,000 #FTE L CHEBX O HEA LT ha 729 6,000~
9.000 A< HWIZTIE, LV IVl EiRCcEZ0TIIRV L Bbh D,

KR TRERIZOVTi #EBELA RS 15,000 KABETH D72, HE Y LVEBMRE LI sD7,
THUTERNRE D Z L DI EERRR LE OB DOT, MOBRBERAE EOT, FiXEX 2T O
B SO EERHOEIN - L ICERT2ENEBLI-DIDLEL LR,

(2) HBROBHRICOVTI—ERBH B ENTE, Tibb, ROBXRAULL Lz EOEMOE -

FIZLAPROEELEITHONT, ALTHE - 1EANEHER S L0 2 E4AHERE CIRIERSERH
LAIZRD BN, 1 EEBEEER TIII2E VY RD bhish27n, '
BIROBET, WINDIMBLUELY S ZOBEOHERRICHENLAOND LI THY ., BHROMEL

L
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LUZEATTERARAT, 1 EAHEEK, 2 FEEERREOEL 50T 5, FRRTIIE FOF
¥ 2R O MEI 1 E22 ORIETH 525, BEREIC 52 s HIEOHET 4 FERICINELALR
BHAINE S TH Y, R EOTRNREEE Lo, X HIREERES< 5L 5 ERLE
FhiEibIiewTh s> (Fig. 6),

1 EAHBERICN T A2HIEORRIZIED B ENRTERNT, EHERKICHERRD HNI-DIEEHFIT
BAR L AD 7Y ORERAESS T, Wb B IR E 1T ORI /e O TRROMENE S L TR
Rbhieh2-0Tidwat d3E2 b5,

(3) ARBMITIZ, RRATTHYZOBEN ), RERBIE U - EER A Tbhicso
12E&BLVWRHBDT, REEBIITISBSHEICEOIND7:5 bANRDH D, 72l 2 EBIRZBHOREIZIE
LT @2ME, H3ELBEYELTONE, —BREEOMAYAONIZ L EBbIB, 1EMEEL
DA TSEMEFDEZIZLTELZE, BICALTES IV 1 EAHEHERD 7~8FEELETADH
BlEDFREFLE R, Wb BEMEROBMICH LFHIL22I2E IC3H bbb T iV AndH 2o L
LB, SHRITEORERBICE U BIRRREY  VELT, +HUR0BMEET L I ED BRI,

% ik
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On the Regeneration Methods and Effect of the Fertilization
on AKAMATSU (Pinus densiflora Sies. et Zvoc.)

Tooru Saro, Keishi Oikawa and Sakaki Mivazak:

(Résumé)

Since 1952, as the test to rear Japanese Pine tree (Pinus densiflora) under short rotation,
12 kinds of test of regeneration methods (natural seeding, artificial seeding, single and plural
planting of 1-year-old seedling, planting of 2-year-old seedling and planting of 2-year-old
seedling mixed with the soil-improvement tree and fertilization for each kind) have been carried
out at Koma experimental area.

In 1959 after spending 8 growth terms from starting, in which the grown area has been
treated, we now report the process and results of our tests.

1) An artificial direct seeding is considered to be the most efficient way as renewal re-
generation in the point of growing and stand social elem=nt condition, and the fertilized one is
the most effective in growing. The fertilized 8-year stands grew up to as thick as 17,000~
20,000 trees per ha and the unfertilized area and fertilized area of one-year-old seedlings
plural planting (nest planting) are 20,000 trees per ha. They are already closed and the lower
part of branches are dead (Fig. 4).

On the other hand, the lower part of branches of single planting (2,800~5,600 trees per ha)
grows closely, but the basal diameter is too big compared with breast-diameter, so it can not
grow completely up to tree height with a tapering stem (Fig. 12).

As to the natural regeneration, we could not see good results. We think the reason why
we got such results was that we used different seeds, and that the soil was too compact com-
pared with other soil being tilled at the time of seeding or planting.

2) We found the effect of fertilizing although we could not find any difference among
the kinds of fertilizers in the same element and quantity. We clearly noticed the effect of
fertilizer in direct seeding, 1-year old seedling plural planting and 2-year old seedling single
planting. But we were unable to find the effect in 1-year old seedling single planting.

Fertilizing was done only once at seeding or planting. And we found its effect in tree
height growth of the coming year compared with the year of fertilizing. The order of ef-

fectiveness is direct seeding, 1-year old seedling plural planting, 2-year old seedling planting.
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We could not find the effect of fertilizer after four years in tree height growth. If we require
pro-motion of growth by fertilizer, we have to increase the frequency of fertilizing (Fig. 6).

We consider the reason why we could not find an effect of fertilizer in 1-year old seedling
single planting in spite of the good effect in nest plural planting is that the quantity of fertilizer
for a single seedling was too much, and it coused root damage.

3) Owing to changes of research workers at the experimental station may explain why we
could not work fully in compliance with growth requirements of trees and could not get a
better growth yield as expected. For instance. if fertilizing was done repeatedly several times
according to its response, we could expect more fruitful results. We regret we could not
comply with the purpose of rearing in short rotation because we fertilized only once. Next
time, we hope to fertilize repeatedly according to condition of growth and bring the experiment

to a succesful conclusion.
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Photo. 1 MBFR29EMKICZEIT 2 HLBEX DOEBEIRER (Scale » 1 HE&IT 10cm)
Seedling’s growth of each treatments at 1954 Autumn.
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9. 2EAEWHERMENL (4 c) 10. ﬂl’lﬂ*iﬁ‘:ﬁﬁ 2 fﬁﬁiﬁﬁﬁﬁ I ( 5 a)

Photo. 1 MBRI2OEFKIZ BT 3 BB OLEFIRR (Scale D 1 HELL 10cm)

Seedling’s growth of each treatments at 1954 Autumn

1. RRTEK (D) 2. }\ITﬁﬂEﬁEﬂEIX (2a)

Photo. 2 FBFIBAEKIC I 2 HLBEXOMEBEFTRI (R—1r 0 1 BT 20em)
Seedling’s growth of each treatment at 1959 Autumn.
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3. ATTHEEREX (2b) 4. 1EEHBHEEBIEX (3a)

5. 1EAWBEEEEIEX (3 b) 6. 1EAWMEREMBIER (3 c)

Photo. 2. FEFIB4ERKIC I 3 FLEXOHBEFTRI (K- 0 1 BB 200m)
Seedling’s growth of each treatment at 1959 Autumn.
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Seedling’s growth of each treatment at 1959 Autumn.



