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Studies on Selection Forest of AKAMATSU (P Densiflora)
in Kikuma-chd (12)

—— On the Germination and the Vanishment of the natural

Seedlings and their Height Growth

Ko ji Fusimoro, Kazuyoshi YamamaTa, Manabu Masuoka

Takeshi YamamoTo and Hiromu MivosHI

Synopsis: To examine the process of germination and vanishment of the natural seedlings
and their height growth in Akamatsu selection forest, three experimental polts were set up on
upper, middle and lower hillsides in the permanent sample stand at Kikuma-cho. These plots
had the size of 27x 2™, which were brush cleaned every month and no trespassed. Further,l for

reference, the control plots each size of 2m><2m, managed same as the outside of plots,

were prepared respectively in a position, away 2~3™ from each experimental

on accessible

plot. The observations in these plots were carried on from 1959 (the selective cutting was

executed this year) to 1967. The major results in the experimental plots are as follows;

1) The germination of the natural seedlings begins at April and finishes practically at July.
The peak of the germination appears in May or thereabouts, and about half of total seedlings
germinates in this month.

2) Number of the germinated seedlings during a year differs exceedingly from 725 to 3625 per
100m* year by year. One of the principal causes of this variation is considerd to the
fluctuation in seed production.

3) Number of the germinated seedlings differs with plots, too. But it has no connection with
the position of plot on the hillside.

4) The vanishing rate of 1 year old seedlings shows respectably heavy value of 55%, bat it
reduces gradually according as the age of seedling advances. On that account, 60~80% of
the germinated seedlings vanishes in a span 4 years after the germination.

5) The vanishing rate of seedlings arises generally in a period from June to September.

E specially, the 1 year old seedlings’ one arises immediately after the germination and in
August and September. !
6) The tendency is observable that the vanishing rate on the upper hillside is larger than
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on the lower side.

7) The principal cause of the vanishment is considerd a soil-moisture deficiency. But, in the
control plots, it is possible to consider that a large percentage of the vanished seedlings
are attributable to a oppression by bushes.

8) The existing seedlings are enormously numerous. There are 2625~5700 seedlings per 100m’
after 8 years from the selective cutting, Then, the tendency is recognized that the existing
seedlings are more numerous on the lower hillside than the upper.

9) Number of the existing seedlings in the control plots shows also considerably high value
of 100~2025 per 100m® after 8 years from the selective cutting. But they are almost 1
year old and the seedlings of 20cm or more height can not be found in them.

10) The height growth begins at April and finishes at November or thereabouts. The peak of
the growth appears in April when the growth just bigins, and the greater part of the
increment in a achieves in a span of two months, April and May.

11) The annual height increment of small seedlings under height of 5¢cm shows a little value
of about 1cm, But it increases gradually according as- the height of seedling becomes taller.

12) The increment on the lower hillside is more than that on the upper side.

13) On the whole, the increment in the stand is small. That is, it takes 4 years on the
middle or lower hillside and 7 years or more on the upper side to grow seedlings to the
mean height of 10cm,

14) The mean height of the 5 tallest seedlings in each plot had been about 100¢m in the
lower hillside’s plot and 36¢m in the upper hillside’s plot at December 1970. Although these
values are properly higher than those of the whole seedlings, it is yet difficult to say that
these seedlings show a good growth compared to data of uniform forests at other districts.

156) The 5 selected seedlings of tallest height in each plot are, for the most part, the

germinated ones immediately after the selective cutting.
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Table 1 ~ Number of the germinated seedlings by month.

Month
Jan. | Feb. [Mar. | Apr. |May | Jun. | Jul.|Aug. | Sep.|Oct. | Nov. | Dec.|Total
( Plot) year
1960 2 22 3 8 1 1 37
1961 1 10 6 2 19
Uper 1962 3 88 27 151
6 36 &
w
1964 17 6 1 24
Mean 5 19 24 10 58
1960 6 18 1 2 1 28
1961 1 4 12 12 ’ 29
Middle o
1962 6 88 43 12
®
1964 4 11 21 4 6 46
Mean 1 7 35 15 5 63
1960 15 2 2 1 1 21
1961 1 37 4 1 43
Lower
1962 89 38 8 135
©
1964 1 26 12 3 6 2 50
Mean 7 38 12 4 1 62
1960 3 18 2 4 1 1 29
1961 2 20 7 1 30
Mean 1962 2 71 56 16 1456
1964 1 18 13 2 4 1 40
Mean 6 31 17 6 1 61
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1959~ 196 T4E ¥ 45 19624 19644
48 13.8C 12.7°C 17.1%C
58 18.3 17.6 19.0
6 A 22.0 20.7 2.5
78 26.8 2.0 27.9

Table 2 The relative frequency distribution of the germinated seedlings by month.

Month
e Jan. | Feb. | Mar. | Apr. | May Jun. Jul. | Aug. | Sep. | Oct. | Nov.
A % % %| 20%| 40%| 25%| 14% 1% 1% % %
B 1 2 16 52 21 ¢ g 1
C 1 14 62 13 7 1 2 1
Mean 1 17 51 20 9 1 1
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MEOHITIE, »EHYDEBBD LN, BT, 1962FED 8 A, 9 ADKKARZ, RS, HHIDET
48 mmiTBEL N TD& D2 1962FEDBKIE, BEAKE DN 2MEERTH 3BT R, SRicbizo L,
Wiz, 1963FEDEH (BEMITIZZNIRES 3LV, FIFILL, £H100 mEDREKSS b, Bick
BUILEV SRR ALNLN ) I, ZN2TABNILEEE>TIDS 90 ROT, Th % SEEREITON
THBE, 1964FITI1T BTHE ( 1963 FEFRARB DMK ) 23, PPOAX VI I EDN 2, FIEDSHick->T
0550 TEIENNBFLHE, 30 CCHERKKOME S & DMLY, BiI-1715Thd, KWL T,
196 24EDBKDS, CNb SEAREITIIE A L BBES A R b2 & id, BHSN B CRLIRNLT, 34
HELEORERICIR, ChE v ZEAA BN,

(€) L ABIRERIHAR Table 5 The vanishing rate in a span 4 years after

LEAREICOWT, RAERiX 3H%R the germination.
DENEABE, ARTIR, FEEANELIT
s, i’ﬁé’eglid\éL‘tL‘ﬁ{Eﬂi)SJABﬂ%bf,ﬂ) Germination Plot o
BRTH, ¢OEMEZESG»TEL, B, year 4 B e
CRTH, o2 BOOALLEE 45 1960 % ®F| 2% gl
(Table 4) o U LZAH, chesA, o i i £ o8
0 BICHEL B IR ThS &, & e & L ex %
R$, (2T A AR T EMERIZAS L 19,68 e g = 6o
EEAZOITHE. FEADRL DI, C 10:64 n (L 6o gt
D 8 A% TIE, BECO X bR 2N €, Mean 8l ), £s go

Boll Db ZNIZTRIB2HRZIRT,
BHORBTMA 20 5Tdh5 5, Chucxt
UT, 2L EDRETR, $i3PaKit N B T et el
T, EERICIZHEKEOENIA LN, Q\ ——=——Plot C

(f) FeHEH 4 FRORERHEER

RER 4 FROEMERR, REFECLK
£RTBE, Table 5MDEBH ThHB, T2,
BHIMRITI 2 RFEER T T 2 Ei5EE
LrRTE, Fig.3DEdicks,

b &b, BAERER 4FEMPELT
1%, T92%, ¥ 60~80%dsiskd
BLEAS. MY i, —REIC T,
FEMEBD 50~ 60 BiI3HRTEDEEL 0
TBEBWIEBLN,” &, BRTVB, T Number of years after the germination
NEHNRBE, DRPBVWHEERES A 5, M
REOHRDIRRE, T4b0bHE D FE
WAL EoTREL Rir s b, ik P
&oT, BBHoNATNBECATHY,

100

ar———— Plot A

Existing rate (%)

Fig.3 The relation between the existing rate™ and
a number of years after the germination.

( * The mean rate on the germinated )
seedlings during 1960~ 1964



ARABREDC DL D HEER S, ALOLUANOBRsHFENEL LT s, FRT0EZEALN %, b
AT, EEOSMROME (54 3 EMOMERIRY 0% ) LB 56E, ETETOELEDNS,

1%, ARBRKICIHNTE, Chb 5EMOIERE (Table 5) IOV TA B Y, “HHT#E 1 F R FLRE
DI D ) 24, WL BERACA I BIEE, FOMERIRAE LB " L0 HRRBY S
nve —fEbiTiz, #ESD  #E P b BRTV A & ST, “REREMBOMERR L, WEFERS &R
b, WKL - THC 3 ARBOREGAE L HAE 2 LD 2. ThH5 056, HEOEC LK, THIEN
b BEREL I ASRBRK Tk, BOTH6RL - ERESELIL DEBDNS, Thbb, KBBRX T, BEFR
HEREE b BT R & R, TN BREEZLTEIY, WECE 3MEEMSIIEALAONLP T2 ED
COXI KRR 5 UNEREEL OGN B, BitlEThiE, FRBRDO DL >R, FUKEEZDS
DE, BALBRL L, KARROBKREERNCERTSDEF> Tl

@ MIEIIREEEEEK

W DA & 5 BEEDEN 2, FER 4FEMOSWHERTHNTAHSE, ART0~9 %, BX 50 ~80 %,
CR40~70 % &, EEZEECEAGALN S, L L6, CheREHc L OMEETHENTASE, £
ok 5B, EEUT, YEAREOMERCEDN, HBSEL 232N T, BREN TN 20H5A56N
% (Table 3, Fig.3)o RIBDCEL, £MERPICED 3 YEARBOHEGE, FRICAEL, LT,
WSO D XS HEDS, ZOEEEMEROEAE LT, EbONIZ D EBEL bN D, HAFEARBICELITISLT
D5 EA, FEIEE FREBELSDL , 22, DORBEKTH-120 2D, HBLILEDTHS 5o

) MRS & AFHREBOESE

MR & AETHHOSRELTICE T 2 PEE 2HNTHB E, Table 6DEBH TH%, T4bDL, 2, 3
OB ZBNT, —fRIT, HEMBOEE IEFHEDZNID $IENEFAZITHEY, TOEIZTLPIL,
AEOX (EHEI5 %) 2RBH 55 0PIV, BETHE, FELDCHNT, BEDEVHEEER, ZO®
DOREBITHOTHET 2 AREHED, RRRKEVLIICA DT HN 308, HEREORITE, KELbDs»LbRE
Y, Che—MBCd ARATECERTESVES A%, CDL ST, MEHE L AT EomaMc, K&
DALV &, KRBRR DEE, HEICL 3HES, LEBEID TN E2BET S DL MIN D, ET2,
ML DOPRIENMER S, BECEBZEVS5L b, UARRKRRECL 2AERARREZA 200, RADL
SicBbhn s,

Table 6 Comparison of the mean height of the vanished seedlings with that of the existing seedlings.

) b seedling 1 2 3 and over

Plot e Sort of 88€ | Number of | Mean Number of| Mean |Number of | Mean
e seedlings seedlings | height | seedlings height | seedlings height

{soiea Vanished 11 2.96 2 4.15 0 —
Existing 8 3.01 6 4.30 6 5.00

W 1962 VaI'liSl.led 122 2.21 8 *3.70 9 P 3.21
Existing 29 2.26 21 3.08 12 3.87

dhon Vanished 67 3.04 21 3.52 10 5.60
Existing 64 3.256 43 3. 70 33 6.08

1961 Vanished 14 3.15 2 4.10 4 6.48
Existing 15 3.55 13 5.02 9 5.70

B 1962 Val.lished 101 2.95 7 5.01 9 4. 81
Existing 48 3.16 41 4.60 32 5.38

1963 Valllished 42 " 3.69 12 4. 57 1 10.00
Existing 58 4.11 46 4. 74 45 8.31

1961 Vanished 13 2.35 1 3.30 14 4.99
Existing 30 2.69 29 3.78 15 5.07

C 1962 Var.lisl'led 68 2.63 8 4.38 17 4.71
Existing 67 2.7 58 3.96 41 4.92

1963 Vani shed 10 3.78 12 4.06 7 7.43
Existing 56 3.67 44 4. 59 37 8.06

* The significant difference is recognized between them (coefficient :95%)
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Fig. 4 Number of the existing seedlings by the year and by the
germination year.



Table 7 Number of the existing seedlings

Experimental plot Control plot

e TN 5 o ey B C Mean A B G’ | Mean

1959 Jul. 27 17 29 24 18 25 18 20
Aug. 24 15 29 33 19 28 13 20
Dec. 11 12 27 17

1960 Apr. 13 17 26 19 20 29 16 22
Jul. 33 33 40 35 32 59 27 39
Nov. 15 31 38 28

1961 Dec. 22 40 66 43 26 56 29 37

1962 Nov. 47 83 130 87

1963 Jul. 164 156 185 168 45 67 49 b4
Dec. 103 131 176 137

1964 Aug. 95 130 172 132 19 56 20 3l
Dec. 87 121 17 126

1965 Dec. 103 128 191 141 11 39 20 23

1966 Nov. 128 208 244 193 4 81 16 34

1967 Dec. 105 215 228 183 7 1 * 9* 9

1970 Dec. 98 194 220 1M 6 24 12 14

* These plots were devastated by replanting in 1967.

T4, ABRIZOWTAHS E, —RICHEGERERRR, F&cEmL T 3ES 4505, TS 19624, 1963
s X 001966 EEDEMHBEL L T 6DER, VWIN b HBFBAEHS {, 12, 19634, 1966 FOMER,
BHSBOBRKMSH b, BRITk 2L, BIEIL Dbtz s, BERLUIZ 3D EBbh 3, chiey
LT, ChoSMOEDORE, T0bb, 19644, 19674F1Cik, DTHTiRd 5, HEBOBL BA SN 5,
iR E &, BEOZHOIIDIC, 55 L TEXDIIO I bR, 3V PPEELKKOME S ED,
FHimBIT E AIHEN, BEBLIZEDEEL DN B, Kic, 1967FE 8 AL 9 HOBKE, dOET BmE >
BELETESETHD, BEBLHEDAL ST, BHMOLLY Lo»b UICHEONELS A 5N, i, 1970
FIL BL OB S bbb 505, COMKERIE, hOEL RCRPRLD, TEEEICE 2HESM, Rakx
HEZEDBLIThHoT. THOL, 1967FELH 3 HEM, W2 E 72 Uik tcdic, THEEED
Db EELIICED, FRUIZ D EEA SN B, Table 9icAh bh 3 bon HiEEARORE LB 3, COF
DOEEREMEL SDEEALX Yo

Be URITB 1 A ESEERIS, RIkK 2, 3FEOMIR, ARREIFEALESRD HNT, JIFABEINE
BEZRLUTVAD, ZhUBROI VAT, LA, PORPEARCD S EFA %, LIH->T, RORKER]
(RER B4ER ) iTid, KX EDEICKEILEREL, ZD 500D 1 OMAETRGER2HA 5CBE L,

fi i, BIRE RIEEMICIN T, (RIR 8 ERIC 1218 0om: ORE 2, MHY 12, AL HRERIEERT,
fR4R 5, 64EHIT 387 ~492%50om: OREBERRNI U, 212, 5 P REBRAEEHKICHNT, £1EHDTF
M2 bEMFRIIAC Litk>T, 8EKIT1678F10om2 105, X HEHOHE % RLICLIICE 2 BMELT
W3, $bBA, LX) LHERERL, FEE, KREORBEY, d3VHROREE &, BLLBERI
EoTHRLY, " BCERDOBRLENRZ CERTELVWTHS I, AMDDOHE, B URKITBNTIA,
UL 3EERIT 676 ~ 1476300 m2 , 8LEHRIT 100 ~ 20265 100m2 &, P HKXLEEZRLTE D, BIIBEL
5 AHEEMAEBEL TV B EDES>TEL,

L LA 6, B URIRBIT S s DRI, 2D13E A BYEEARKEICE->TED 6N, 19704 (R
RIZEH) KBVTIA, BHEH20MITETZ DI, 1K ALNLVRETH -1, ThbDL, B LRITE
WTR, ARETETOLHEER2ET 3 L0 A4, BEBE U TERARL 2 50/, -0 %69, &



ML ED SR AHALRBICH B EFA 5o HED 12, EATOMER, 3EMICIEEALNET 30 L 28
LT3, ARERBSVCTY, TEBEEOEET s LX Tk, S9CZ OEANS S bHDNE ESL B, B
SURICBI 5CDL I LfERE, KRBT 2Z2hE 2B 1b0R 3, HEORN, BNk IZT TEE
HEDREE, FRCREVEEDIZR2AKL . LId-T, YHBROMEK, RREFZHZHEL L5 &35
fitid, RIBBE/MDTA D b3, BAORHEELLN B,
b) HEBIREEHRER
NEBICHERFR 245 &, RBRTR, —#ic, FPHEESVEABED 5N 53, FH—RKTOORTH
Y, EROLEAZS ARATE 2BRTRZVD, ARRKICEIT5 DL 5 LBAE, REKICKXZENDS
SRV DD, HEROESBONIIDLEEAL 5. #LV0, LIBEOEH TR b HEROS L %
WU, S0, YHBETS, —RICZDEICELABSRTLEHL o FEMED £k - HRETO
MRTHE5595, KBEBXDCE L, LU ETELNANZHEL, #&AEBREICE 2HEDA 5N WFT
Tk, ¥OTLLZORRERLZ8DEBbhs, L5, THMTRBEEDHEELD D, LEKS2ELFo1
e, LBIFEREIILGLIIFEREELONL 5
TR LT, TEEEOEEL COARLUR TR, ARKEZPPVBLRICLTV 2, T4b5, By UK
OHEHRFHL, WEPH(B'X)KBEZ <, RNTFH(CR), ZUTERH(AR) &, WEOLTFic & 3
—EDHEMAIRFDE N THMEIETEEENSZOLRVA, BENICELE VEENAEL, chbRBXEICA
bNBED, DXL TEELEDRTINLENS, FELZULLOEEEINS, WTFTh LT, FEffE
DEFRXREKEGINI L URORBEREROER, S8R TOOKEL S RIE->HAH, L hE<
DHBX DFREVBBETH S I,
(0 BREMEGOREENLKEE
ABXIOWT, 196 7TERBE, BET AHBOREFINAREG 255 L, ZhFho 1 FAKICBI 25
FREE, FRCENVEBEDODZ LA 6N 5,
AX 7 10.95642
BKX T :0.9917
CKX 7 :0.9804

ThOb, 196 TERBUE, Dl bABETE, FRPREMBOBNEIRS 6T, BERERES, 3
BRFCEILVTNAEEI CEMBTE S, CDT e, 2EFEEUEDREDOMEEESEHBIN L, o, R
FICE-> Ty, RELBODALNLL I EHD, BIFMETEELECATH S, LHLEHS, Fig.8nCE
<, BHIRARMER CERBEL, 12, Fig.T0L T, BHESENREERORWI LR ERELHDRS &,
Feitie, REREMEOREITRABSNEL, Lo 50EmNS, RRENS DL EbN 5,

O HBEOESEER

(8) FRAEADBENTE BHEZE

MEOEBERZ2ZRT ZICETDL, A—RAEDOHEICONT, FREADENICE > THBEIREEDE (2
BE95%) BEDNZHE D &, KL TAHI, '
TTEINORER, RELHOKE I, RERCLZERLRD BE LD 50D, BT 1EARICE 3 &,
2, 3OBNEERNT, BEAEEZRBY SNT, HBBSEL L BICLIT->T, HRSHHEHS T 2E@A
5N Thbb, Pl & 1FELERUBECEWTIE, ’UERREEL THEE, BEARbbbDY 2L, —§
LTEE-T LN ES S CEMBTE 3,
FHEANTAHLNIBEECOVTR, BKER, KEZEOBELIZCLuhbs, HEAMBOES (M1 0
H) b, —20REALZ->TW3L5iC@BbN3, Tabb, 1o BMORERE ORI, HEAYERHEEL

— 6l —



YD 5, BRER1IHAREIILDOITHEDD,
Lo DHEEHBEDL > BHEATRL > T30
CE->T, ZOADFHHBRRELSEDS D
EEABNE,  PIAW, W #H O BHRERK i
(Table 2) D 56EAT, FELFHDIHES = H
THB 5 EBOND T AT, 7OVEEEM i
DHIEANT, DRENE51CAH T bNEDT i
BB, METIE, FELDOBBILHEH— B i
EUNKETOEERZ, SATCH~NBL 6, # ;
)

(Plot C)

2 years old seedling

meese==e- 3 years old seedling

HEACIAHEERZBD I B0 E 5, BMALL
LUV,

b) AlEEERR

ATt oERRIEENNSL, FiTkb, &
wick b, 72, ZoOMmOBLLRFICE>TS
Bz b, —HcrsuEho, g, 20o—fleL
T, 3D2DKABRRDOHT, RIERDE®P-12C
Kico\ T, 2RSS 3 ARG ARIER i 2
& (1961 £ & 1962 FE DR HMH) 21T 5 &, Fig.
L BDEHTH B AME Y, HELERI 4 Hickh

£, 11 HCABEFKDBIEEITEMNTE 5, Fig.5 The height increment by month.
ERov—2i3, SERMRYOO 4 Hitdb, & ( The mean value in 1961 and 1962 )
Hizco 4 HE b AD 2 AR, 1FEDOERED

R¥(H85%) A B, LITH->T, DR

DREEHE, BEFHFORRIR, Chbftdice

> T, ARCEBELBREZFEOVDETA L Jo (Lot

Z0tk, ERGEHC—BEAL, 10ACHIKHY it
NI E—2%2FOL ) THAH, Chidfibic ’
Lo TREILLNVIDEZL, bEhHhid-2bL
TADERBVE, CDL S ERD/CE— 5f
CoNTiE, ¥ 2RBRTOEBRTH b, £EH

R BB H 305, £F 5 " 0%, 7w s
2V, JuvIHEBAREANCT, RIZRAKLHER
2HEL TV 5,

() FHHHEER
FETEDERR S, ZDFELDKREM, HE
AEORE, BRSOk LATRTFIcL-> TR
Y, ZORZ—HHTBENE L3 T, Fig.
6k, CKicsi} 3 EEFHRBEDOELSERRE
BRUN A DTH B, 2R BICUIZH> TOH
HWEADOHT, 196 44FED L NI TIR X IH
T o EROBRBHICH 25 4 Hic, BEcy
CRBEBE»oIZCE, T2, HBHEZETHH-
e EnE, [FEHFCEINIZC EMBERLIZ T
boLEALLN S,

R, phIEEEREORETH 3, SHiEIT Fig.6 The annual height increment by the
B2 EHEE%2A 5L (Table8), —fic, & year and by the germination year.
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MODOEREHEH RV D LEREVEN, KBENAERORWILEDOHR, FHICHNTI 4, YEES10m o
TEDIE, FERIFRZEL, BRERDENETH TR, B TEULEDERA2BRP LTV 3, chitdl T,
BIRERBHIc Y 3BETERS D 2HEAT, BIClom 2BA TR, £17, MOEHELATS, A
HEEX YV, BAPIBRVWEREZRUTVEEE LS. COXILERDEIDO—DDFERELT, £, EXic
Y BEROBBEEAS CEHBTES, LLuns, S 0ERR, A PomERstE, #EYomkur s
vV BBMOERZ2EZLLTY, ZBOLHVYREVTELITHY, ZORR%2, LROAIRTHCEI3TER
F 5T, HIBRDEI N, BT CEDTELVWERD—2ELT, dIFbAiEERE 520 ThHS 5,

@ ®ELMEERREE DR

Fig.61c b A 6N 3L 5ic, FHEEERRR, BRIE L5 ERE L 3AASBHONE L Lol
5, COXILEMEZ, HHVEL LR EEE A L3 LiTERL Tkh, Bt HEERRELE DM,
EHENZBEREAONLZVEE> T, VW, A—EHERKCET 3HEICOWT, WL BELERRE L OMBIR
HeRpl:—Hl( CX, 1966 FERER) 2T L, KDL HTd %,

i HHBE R 2K
7 cm 0.1918
8 —0.3877
9 —0.0806

10 0.0245

Thbb, B BEERR DMK, 3L ACHEBEERRRY 61T, safimls & Tk, trLAFDME
AXASPBAZILMETH B0 CHIHLT, EEBBNOGEEE, Z0EOHGHEEROEEENR %, H
UL CROBRHZOWTRDTH B &,

E HHBIER B
1961 0.7319
1962 0.9331
1963 0.9173
1964 0.8484
1965 0.7927
1966 0.8293
1967 0.7015

L, VTR S ) EBOEEBEGRSED NG, £CT, COBESELZDEEREDBEE, NEitT oy b
LTHBE, BRROADHRDZL HMIEL, BHE b RE VY, 13 3RRIERZRL T3 L dic@Bbh
DT, FINAREICL D, EREORBEPREL TATL, Fig.7:, AR B 24/ (1961 £ & 1962
) &, BRI 2ER (1966 4F & 1967 4F) D BRI D> 5K 12 Al 3 IR 2 RU 12 4 DT 5,

EREE, BiE4~5mdbic T, —BRIREFILICAHAALLY, BREAOHS I BAREL, 3o50L
NEBEEESVER, WE, banEEEUTOMRECONT, BE&LZ0EEREOHBEERZRDTAL 3 &,

AHBX i ® M
A —0.0804 —0.2456
B —0.2501 —0.0677
C —0.1021 —0.1021

&) TNTADEERLTRVAS DD, dFHRXLMTRLL, BEALHMBREBASNLVNEE>TH X
Vo THEDL, HiE b TONHEBEDMERICIE, BEOEN I Z—EL LEHm A S 5N, F/l, 3T
LB ERRD S5 b DEHES N B CHICHLT, i 6~ 6mLUEOMETIE, BHEVE L BITUL



(1961&1962) (1966&1967)

——meemme=— Plot B

Plot C

Annual height increment (cm)

Seedling height (m)

Fig.7 The relation between the annual height increment and the seedling height.

(The curve is a cubic curve calculated from the data. )

T, EER L WREAT 3HEASED bh b, —fific, HEOBELARRE, 1, 2HFEACAETTRNEL,
3L BICAHIT AT 5 L Sbh T A5 AT 3 6~ 6mpiiEE, THE 2EERDI b OER
ZPCEL (Table 8) , ABEILBNT b, BIFAKLC L 2T CEVBTE %,

RIT, Th2RHEORHAE B E THNTAS L, BRTI, OB RIPUELE > T35, EREDOKE X
ik, ThIIEDBNRBHONLNEE>TEW, 12, ARIRBVTS, BHDERRD, PRAXVLIIK
Bboizd, BLUTREZZVIDEFTAS, CHIRNLT, CRiZ, FilliclExTHPOEERD, R/
<, HE8mDERRIZN Y, 12m TRECS ALETHOL T 5, CDX 5% CRIZB 5RMLTD D,
AT & 2285 TRV, fBOXTIRASNLNIZTIT, RIBERD, —BRO%K[KREEOENTDA, Z0D
FR%Z2KRDZCEIRTEZ HIT/LV. BB T, BREAGRLUITELZNIANZ, Bilicik, 3EAETD
Kotc & (196646 BLUME, REI12HIC1I BT I20Th3 ), 312, FHIZETEMEESL L BKT 3
CEBEALDE, BIICBII2 CRTIR, »2BEOABRARESELIOTRZV) EHEIN S, 196 THICE
3% 16 mLl FDINEBHDER DS, MOFCHRT, /I3 &id (Appendix 3), ZDCZEL2EHREXTE$
DEEZOGND, &1, Fifflici 2 CKOBEBREDERDY, FKBb-TiCEd, COXINHEREIZS
LIt—D2DOREZFERES AL do

BB, “BHBEEIBHWCL, ZNLULED S ODERY, BICRIFIE 327 L 5B, ARBEOBERT
BHELNEDP-T2, UL LS, HCHi»IKE{kd, EMD itk 3, THND$ ODOEEHRESET S &
Sicshid, COXIBRROETZAREMRER, +HEL 5N 3,

) fEBRESAERER
HEORIHHiCL TR, AKX, BX, CK &, F#~ <K&, AEOBWEANA SN 303, HBEIICA3 L,
Edocs, CROERMSHEICELS LD, BRORIBOVAEERLRTL 53 (Table 7)o LIZ25-T,
EHHZBEL TN 245K, BRECKEDHTIR, ZOBLZ, —HIHTsC &EETH 505, “AKS,
b X EHANT, D hEENSEN &1k, EAZ5Td 5,

CNOEXDERBGRSZ, FICKHET 5728, Table 81T, REBICH T 2 EHHEE %, REFECLWRLTHAH
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of the existing seedlings by the germination year and by the
(As of Dec. 1967)

Fig. 8  Number

ight grade.
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Fig.9 The mean height of the 5 tallest seedlings
in each plot.
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Table 10 The germination year of the 5 tallest
seedlings in each plot.

Germination year
Plot
1959 1960 1961 1962 1963
A 4 1
B 1 3 1
C 4 1
Total 9 4 1 1
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Photo. 1 Plot A (As of July 20, 1965)

(1) (2)

Photo. 2 Plot B (As of July 20, 1964)
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Plot C (As of July 20, 1964)
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Appendix 1 The mean value of the annual height increment by the height grade and by the year. (I)

(Plot A)
Height ~J®"| 1961 1962 1963 1964 1965 1966 1967
grade

1 cm cm cm cm cm cm cm Cm
2 0.53 (3) | 2.60 (1) 1.00 (1)
3 0.50 (1) 0.62 (11) | 2.15 (20) | 0.00 (1) | 0.99 (18) | 0.95 (6)
4 0.15 (2) | 0.55 (6) | 0.30 (10) | 1.97 (32) | 0.17 (7 | 0.47 (9) | 0.65 (20)
5 0.43 (4) | 0.58 (4) | 0.33 (4) | 1.55 (10, | 0.23 (22) | 0.51 (21) | 0.40 (A7)
6 0.48 (5) | 0.62 (5) | 0.52 (&) | 1.15 (2) | 0.26 (25) | 0.80 (27) | 1.39 (16)
% 0.80 (2) | 1.00 (3) | 0.23 (8) | 2.08 (6) | 0.34 (10) | 1.03 (A1) | 1.03 (18)
8 1.13 (&) |1.90 ) | 0.24 (5) | 1.31 (8) | 1.18 (&)
9 2.50 (1) | 0.95 (2) | 2.20 (2) | 0.67 (3)
10 3.05 (2) | 0.45 (2) | 1.25 (2) | 2.02 (5)
11 1.90 (1) | 0.60 (2)
12 0.50 (1) | 0.40 (1) | 2.95 (2
13 0.00 (2) | 3.60 (2) | 2.75 (@)
14
15
16 0.00 (1)
17
18 1.10 (1)

(s Number of seedlings
Appendix 2 The mean value of the ann(ual height)increment by the height grade and by the year.(ID
B

Plot
Height~J°"| 1961 1962 1963 1964 1965 1966 1967
grade

1] om cm 4 cm 0. 90¢m (1) cm cm cm cm
2 0.85 (2)
3 1.65 (2) | 1.30 (1) | 0.26 (2) | 2.60 (3) 1.00 (1) | 1.37 (71
4 1.40 (3) | 0.76 (5) | 0.43 (11) | 3.01 (17 1.20 (2) | 0.95 (15)
5 0.88 (&) | 0.90 (5) | 0.82 (27) | 3.38 (34) | 0.50 (3) | 0.93 (3) | 1.04 (27)
6 0.92 (9) | 1.12 (11) | 0.85 (11) | 8.08 (29) | 0.57 (13) | 2.14 (8) | 0.7 (14)
7 1.40 (3) | 1.04 (5) | 0.73 (8) | 3.31 (9) | 0.58 (20) | 1.24 (17) | 0.86 (15)
8 1.43 (3) | 1.38 (4) | 1.40 (7) | 8.63 (4) | 1.09 (26) | 2.456 (16) | 2.63 (9)
9 2.23 (3) | 0.75 (4) | 3.57 (3) | 1.02 (19) | 2.59 (21) | 2.30 (10)
10 0.10 (1) | 2.30 (2) | 1.87 (16) | 2.456 (17) | 1.82 (11)
11 3.50 (1) 4.07 (3) | 2.36 (8) | 3.62 (13) | 3.19 (14)
12 2.30 (1) 1.43 (8) | 38.60 (b) | 2.84 (11)
13 1.66 (4) | 3.13 (4 | 2.69 (8
14 1.30 (1) | 6.20 (1) | 2.25 (2) | 3.30 (7 | 3.68 (B
15 0.10 (1) | 2.45 (4) | 3.98 (12)
16 3.70 (1) 3.03 (4) | 4.95 (4
17 7.60 (1) | 5.40 (1) | 4.08 (9)
18 3.90 (3)
19 ~ 3.40 (1) 6.30 (3)
20 5.27 (3)
21 4.00 (1)
22 5.60 (1)
23 2.40 (1)
24
25 4.75 (2) |38.30 (1)
26
27 3.50 (1)
28
29
30
31
32
33 10.70 (1)

() e Number of seedlings



Appendix 3 The mean value of the annual height increment by the height grade and by the year. (I

(Pl1ot C)
Height™~J°"| 1961 1962 1963 1964 1965 1966 1967
grade
cm cm cm cm cm cm cm cm
1 1.60 (1)
2 3.00 (1)
3 1.81 (7) | 1.29 (8 | 0.79 (16) | 2.56 (&) | 1.17 (3) | 1.08 (8) | 0.80 (1)
4 1.20 (6) | 1.26 (18) | 0.74 (84) | 3.02 (88) | 0.70 (8) | 0.90 (9) | 0.66 (15)
5 0.68 (5) | 1.35 (18) | 1.13 (27) | 8.17 (86) | 0.80 (11) | 1.05 (12) | 0.61 (23)
6 1.61 (7 | 1.50 (6) | 1.67 (14) | 2.99 (26) | 1.23 (20) | 1.26 (10) | 0.96 (17)
7 2.03 (6) | 2.50 (8) | 1.95 (8) | 4.54 (7) | 1.14 (24) | 1.84 (21) | 1.18 (14)
8 2.30 (2) | 8.50 (6) | 2.40 (8) | 4.m (8) | 2.42 (29) | 2.37 (20) | 1.22 (13)
9 6.55 (2) | 3.90 (2) | 2.10 (2) | 5.40 (4) | 1.39 (21) | 2.11 (22) | 0.42 (13)
10 5.00 (1) | 8.75 (2) | 1.55 (2) | 5.80 (1) | 1.35 (8 | 2.68 (18) | 2.15 (13)
11 4.15 (2) | 2.80 (4) | 6.78 (4)] 1.64 (7 | 2.63 (13) | 1.72 (13)
12 3.83 (8) | 3.85 (4)| 2.15 (4) | 2.32 (6) | 2.33 (15)
13 550 (1) | 1.7 (5) | 2.84 (7) | 1.60 (9)
14 3.25 (2) | 4.00 (1) | 1.65 (8)
15 8.70 (1) | 490 (8) | 5.25 (2)| 2.68 (5 | 2.05 (6) | 1.90 (8
16 6.10 (2) | 8.00 (1) | 5.40 (2)| 3.00 (4) | 7.90 (2 | 2.33 (D
17 9.20 (1) ]3.20 (2) | 3.67 (3) | 2.40 (4)
18 9.00 (1) | 1.90 (2) | 5.05 (2) | 3.48 (4)
19 3.45 (2) | 2.00 (1
20 4.20 (1) 3.75 (2) | 6.75 (2 | 7.50 (1)
21 9.00 (1)]3.20 (1) | 6.17 (3) | 38.75 (2)
22 5.10 (1) 2.55 (2)
23 4.00 (1) 4.00 (1)
24 7.30 (1) | 8.00 (1) 4.33 (3) | 4.78 (&)
25 6.90 (1)
26 3.05 (2)
27 11.50 (1) | 5.20 (2) | 8.70 (2)
28 26.20 (1)
29 6.00 (1)
30 4.80 (1) 3.85 (2)
31 6.00 (1) 9.10 (1)
32 4.65 (2)
33 7.50 (1)
34
35 8.25 (2) [10.90 (1)
36 1.60 (1)
37 2.80 (1) | 9.10 (1)
88
39 3.40 (1)
40 5.20 (1) | 8.00 (1)
41 12.30 (1)
42 2.30 (1)
43 3.60 (1)
4 4 11.10 (1)
45 7.70 (2)
46 9.60 (1)

) Number of seedlings

— 75—



