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Structures and Secondary Succession in Mixed Forest of Pinus

densiflora, Chamaecyparis obtusa and Broad Leaved Tree.
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Table 1. Composition of dominant trees in Plot (Stand) I—A

Species et ety | e teige
7 A1 = v (Pinus densiflora) 1, 836 7.36 | 6 99
v s * (Chamaecyparis obtusa) 7,695 11.79 4.09
Y a2 v 7 (Clethra barvinervis) 1.57 —_
= v & v (Acanthopanax sciadophylloides) 1.02 —
241/ 4 (Evodiopanax innovans) 2,930 0. 65 —
Ov =2 o lex pedunculosa) 0. 66 —
O#n F 2 =F (Photinia glabra) 0.08 —
4 v s * (Rhamnus crenata) 0. 04 —

QO: Evergreen broad-leaf trees. The mark applies in Table 2, 3.



Table 2. Number of species of undergrowth in PlotI—A

Number of trees
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Species per hectare
E J # (Chamaecyparis obtusa) H<0.5m 14, 375
Ok + A + (Eurya japonica) 18, 281
as5y 23y Y (Rhododendron reticulatum) 8,164
o7 + & (Pieris japonica) 6, 211
S b + (Lyonia elliptica) 3,203
¥ = v ¥ (Rhus trichocarpa) 2, 109
v xR/ + (Vaccinium hirtum) 1, 992
O # + (Cleyera japonica) 1,523
€ F v v ¥ (Rhododendron macrosepalum) 1,133
v g o8 v Y F (Abelia spathulata) 1,016
Ov 3 I (llex pedunculosa) 781
Oy % ¥ + v # (Vaccinium bracteatum) 547
O#A + + = F (Photinia glabra) 312
] a v 7" (Clethra barvinervis) 195
4 Y J + (Castanea crenata) 117
O7r 35 A v (Quercus glauca) 156
T VAN % (llex macropoda) 117
o v ¥ v (Acanthopanax sciadophylloides) 78
a ba 5 (Quercus serrata) 39
2 #H s v x (Evodiopanax innovans) 39
O41 = v 4 (Ilex crenata) 39
Oz v v 3 = (lex longipedunculata) 39
1 v J + (Rhamnus crenata) 39
Others rare
Table 3. Composition of dominant trees in Plot II—A
Species Number of {rees| Basal area per Mean height
per hectare hectare (m?) (m)
= Vi + (Chamaecyparis obtusa) 12, 030 24.52 5.12
” ( ” )-Dead trees 7, 850 0.75 —
7 Hh ~ v (Pinus densiflora) 234 1.13 6. 80
Y 5 w7 (Clethra barvinervis)
% 7 o v x (Evodiopanax innovans)
* o F (Lyonia elliptica)
o v ¥ v (Acanthopanax sciadophylloides) 2, 890 4.19 N
O7 35 # ¥ (Quercus glauca)
Vi 3 =" (llex pedunculosa)
OHn F » & F (Photinia glabra)

Undergrowths so Eurya japonica, Pieris japonica, Cleyera japonica

Oy + ¥ + v £ (Vaccinium bracteatum)

etc. are a few.
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Table 4. Composition of forest stand in Plot B (tree H>5m)

: Mean diameter i
Plot : - Mean height | Number of tree | Basal area per
(Stand) Species !at breast (hceélg)ht (m) per hectare hectare (m?)
Pinus dinsiflora ‘ 10.90 | 103 | 1,680 } 17.70
I—B Chamaecyparis obtusa ’ 6. 96 7.36 3,280 12.70
Broad leaved trees ’ 3.75 g 6.31 2,770 ‘ 3.76
Pinus densiflora \ 11.20 \ 10.10 | 703 7.31
II—B Chamaecyparis obtusa l 9.35 ) 8.53 4,530 35.10
Broad leaved trees ] 2.87 \ 5. 41 313 0.21
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Fig. 17. Relations between height and age

(mL X °
10[ °
.
% ®e o ©
e °
% ‘m"( .Ao o° o
T5Hr N P eee ¢
e® ° °o° []
Or .h~o o o ©
0 10 20 20 40 ©H & 7
Age

of sample trees in Plot A.

Chamaecyparis obtusa~Plot I-A
” » -Plot II-A

Pinus densiflora

Deciduous broad-leaf tree

Evergreen broad-leaf tree

B> XO®

YRR EMOPDOFEREAT—FICEN S MEH
Uiz, ZDRIBEHEMENEATEFPERNEE
RIE-TctzpEBbhd, BERILEMTIRY 3T,
TSHVIEERERPOLLT, BPLLEFH LK
5 THEESE N EBEbR S, RROFARDIT
ROFNRZELEOBTREEILALNEL,
PEkoksic Fig. 17 55 2 BEREOE
FRBGHETEEN, EFLVAROKABRES
BTV, CHICKEL, BBRENPSEDHON
ZEEMRE, EHAOFEREK X > TEED
ARBEOAKBE/LSEETCES, 273y
DE, HEARDS B, WANANLAKEIDERK
8OAREE L, MBWEETL>7ch, 203550
REAOEEEREOEA% Fig. 18, 19 R L,
REBBEOKED SBEEZORESHEELPT X
3T, BEHRIRAEDI SBENDEKTR LU

#hoplors +OGERMEEAZE, Pay PA, BEd, BRMSERE,SKAT 2T~
BEFHOFERICBESPREMASD 5. &/ FOEBRIBELE S FhIZVHERIEREZHRD S
Do, IRTEZORMICT 1Y PHBYOEELEMN—FICEFLTHE T ELOHKL
T, CORGIRIAER 2I~2FEEFER SN bDEBbNE. € LTEDHRDOERMBICIDEY
REBVEHHBHOLNBODT, O EMEANETRES CLBHRCKBES N D EER

{m

Tree height

—— :Charnaecyparn’s obfusa
“““ " Pinus densiflora
-~ *Broad leaved tree

0% &0 70 8

Years dated back from 1974

Fig. 18. Process of height growth by stem analysis of sample trees in Plot A.
Upper : Plot I—A
Lower : Plot II—A



77

(m)

——  Chamaecyparis obtusa
“““ Pinus densifiora

0 P I " © 0B B
Years dated back from 1975
Fig. 19. Process of height growth by stem analysis of sample trees in Plot B.
Upper : Plot I—B
; Lower: Plot I—B

LbhE o

—FHRBTMiIcBF BT H<YDORERZ, Fuy b 1—B (Fig.19) Ti3# 47~50E8], 7o v
FII—A TR BEFNICALN, TLAEKSOE , FOREEERIBET Iy OREEFICE
HEINTVE: TOTEDLLEFZNENOEFECENTHIBEICKRERTE(BS-7cbD &
Bbhi, 712 LEEHOMEM 0EREL S SOFEF IEBERIN, X5 0Eiciik s
NedbDEBIZ0ME->EBEYTHA I,

CDXIBHEOHENPIETRET /0, BEOLEHEINLTHIz. AFEHIZHEF 33EIC
KREKFLOBEINLLOTH B, TUENVEFOHERFEELRKEINEE, Ko
I, T3BO/NETH B Ebhote # UTHS T ZBRI 21EICHS T RKE 12~14F 1R
REEDHINTOEDY, ChiZLROoEREEL L —FH U, KD T OHERICHME 20
% EVIHFOTHMND 305, ETEERRBETH S, Lo LERBRLSHN LT, £445
I OBREARKBICTEHOLEM2IEHR LD THA I,

—FCORFICL B E, WMELK, KT RT7TH=Y100%, REBSELINT VS, L
HULERBERPSHELM R LD, B/ FOBBPHBR I TRTERRZLTW RT TS 3,
ZLTHIELLBZD NEMICROREBSES, CNOOE/, +BELSEOMEUALEZT B X
SR -1DTH 3,

HATIDPVTR, TH=YOERI 30~324, BRER T~ 8%, £/ F 15%, £
BERT7H~<Y 5m, B/ F 4m, ha - DEBR 7Hh=v 34md, £/ + 6m® EEHINT
W5o 0FELBICHE L TZORS BBEASE/AL, FRO LS KBEERIZIZEACE , FOE
HEBAHMEL -7,



78

T, RBHOREREDOXDI ThH-Ted, BEAUMBOBZABAEEIC SEEHEMNEL, FRHATH
Zo LOULMRICRDPBOBEHLTHEMNE, FORBUE-TEYD, Yuv + 1 IKEIERE 15~
35cm ® O 3104 /ha, o o + Ticlt 10~40cm D & D hH 7404 /ha & - 7oo T DA
DOREIELAKMDPOEELT, FIAEKIE , FOMMKTREL, REBRE-> THROREEHNL
OOT AT Y REERBBER LIRS TREL b EBbid. Lich-> THNIIHEREEZ
o3 9C, Fig 18, 19 5B D 5N 5 L 51T, KRBT Tt 30~50cm XDk / +DOH[E
BRI LTEYD, ThBERLUTHED LBRIE -0 THE 9, —HhBARDOKES
B ED AV RICRE, ERLUAHEBTH S,

E/ FREBOREMPOMGEERIT, HROISITELOBAERIHETHEDT, £/ i
DNTREBEBOETEEOLET S VLo EHHERABENT 2T THE. LbLTh~Y
KONTRILS DD SB, LIPREEERY LTk ) +REPESEMICI T o TED
SHEHICETFBEE -2 EBbh 30, BEEOEVWELRIN%OBFRLRL Ed 5V F A
B TH-TEEZIONE, ETHETHVRER>F VL L >EhEBREED L/ 8~
2200 bmhii,

O MABTNBEUIHED L LV BBOEALRBEKRTHEEEZI ONT M, Dok S i
R OER, MREVIABNFERTHAKORENED SN ZIRKTH 5 C EBHID SN,
TDEBBT LD, SEHEE FEEE FRERZEOEFTRIBBOBELSIZEHLF
BICRAEEbLNI. 12K AT 0L S KEAEL /, FELRO T BICKRKFER N OESIT,
BLEEBEBEOHNETFRILZICEIEETH S, L, dLAAZMATRERBICEHREL X
3ETHENL, BEOBBEAZHERC M EED LTohE, S &b/ 2 PMEMDRER T
EHAIEHCEFTETHAHL, BREBHREERTEXHICLETHA D,

¥ b D

PDbozBEHI EEXERBRBIKBT2—-BRATH 24, EETRAIALTTHEOANAL TR
BHED, b/ FELEL BTy  LEBETKOAONRE, TROL-REROEAIR
Z OHMBSEL, A IHEMOBRINE, BEOSUE, AAOBBELREICL > TEBODE
FAREBELZRTTH S, Lichs-T, BEER, SHEESKTE WFhozEihzLsicl
T, ZFECET 2BBORRRRRERET, BHCESZITOV-ME—D2KFTRVELE
bh s,

5 H X R

1 RHITR: R4y 1969

2) HBJIEHK: SRER ] —EREEEE 11— 1973

3) BHEAR: BEOEKREZOBRE—EEREEHEEL 1977

4) PEFEHMEE . RAES - THESH - WEREE: v/ F R OERBEXRFES 1974

5) Obpum, E.P.: Fundamentals of Ecology 1971

6) BEEYS: vR7 AERE—EEEEE 36 1973

7) Monst, M. and Y. Osurma : A theoretical analysis of the succession process of plant community,
based upon the production of matter. 1955

8) V.R. ¥'yu7 7 : LY (FH—BER) 1963

9 DWFHEEHE: 70 vhodE 1963

100 HRER: EPEREY—EEERR2 (B) 1960

1D KB FRkoEEE 1971



79

12) Pierou, E.C.: Mathematical Ecology 1977

13) Lioyp, M.: Mean crowding. J. Anim. Ecol. 36 = 1967

14) Iwao, S.: A new regression method for analyzing the aggregation pattern of animal populations.
Res. Pop. Ecol. 10 1968

15) Iwao, S.: Application of the ;z—m method to the analysis of spatial patterns by changing the
quadrat size. Res. Pop. Ecol. 14 1972

16) MorisiTa, M.: Measuring of the dispersion of individuals and analysis of the distributional
patterns. Mem. Fac. Sci. Kyushu Univ. Ser. E (Biol) 2 1959

17) FEIETE « \RIEA : KAKOEFHMAELICET I2HA HEDiE 289 1977

18) Ocawa, H, K. Yopa and T.Kira: A preliminary survey on the vegetation of Thailand. Nature
& life in Southeast Asia 1 1961

19 EmR&k - /NASMEX - NFE—: [ Ric& B A e Bruguiera conjugata (L.) Merrill o438k
O NMREBAZNHAEZRS1 1963

20) KEFEME - THElEX - BEER— : JLEEOKRKICEY 2 X ERCRORN - BHEMAE FD1
b Fwy RRWE (P BMILEE 18 1969

21) -KEEMK - HHEER - BRE-8: WeEORMIc Y 2 FE/AROREMR - Z2RNahm 02
Th Iy KRH—R1FEmSm  BRIESGE 20 1971

22) dJbw#ck - MEHME : KRKOZMAHOUER (1) AL—FRICET B8R, F£BROSHE HEK
R 43 1972

23) W)IEE: EREEEERICEET AR () —I: 53k ;t——m?f BH##E 85 1974

24) Guent, A. W.: Studies of regeneration in forest stands devastated by the spruce budworm. For.
Sci. 15 1969

25) ks — - FHES: e/ FADHRREBI 2HAEBEOBKRS () KBt/ + ATKICEBT 3 XKRE
b/ MBI OSREE SRS TR 48 1976

26) FRFHESEL: BR UL, FREKSOBELEFH HHRKRE 87 1976

27) Morisita, M.: Measuring of interspecific association and similarity between communities. Mem.
Fac. Sci. Kyushu Univ. Ser. E (Biol) 3 1959

28) MorisiTa, M.: Composition of the Is—index. Res. Pop. Ecol. 13 1971

29) KHAFEMX - EHgElEXk - BRRR—ER : ALEEOZMICB T 5 FEBROMRREN « 2SR €02
TH IV YRRK, )R EEE HMLEE 19 1970

30) KHEME - AtHElER - Bu : EBEOHMKICEH T 2 TERAOKMEL - A E =03 7
BTy KRR R (T80 HikdkziE 20 1971

Résumé

This report is to state the experimental results of our study to analyze and record the
growing structure of the secondary forests existing in Kamigamo Experiment Station of
Kyoto University Forest which locates in the northern suburbs of Kyoto City and besides
to presume the process of its succession. Many investigations were performed on the
quadrat plots of 16 mX16 m in a mixed forest of Chamaecyparis obtusa and broad leaved tree
occupied predominantly by young Pinus densiflora (Stand or PlotI) and in a mixed forest of
Pinus densiflora and broad leaved tree occupied predominantly by Chamaecyparis (Stand II).

Stand I was insufficient stocking and there were many seedlings of Chamaecyparis and
broad leaved trees in its lower stratum. Stand Il was a closed forest and there were many
dead irees of Chamaecyparis and few undergrowths there. Approximate one thirds of the
broad leaved trees mixed in the upper stratum were composed of evergreen broadleaf trees
(Table 1~3). It seems that the height distribution of Chamaecyparis obtusa in the natural
regenerated forest will be changed from the L type where its seedlings are regenerating
to the normal distribution type where the condition of competition is seen, in proportion
to the increase of relative stand density (Fig. 2, 5).

As the result of the analysis of distributional pattern of seedlings and trees by means

. . . . *
of Index of dispersion (I;) by MORISITA and relation of Mean crowding (m) to Mean
density (m) by Iwao, it was seen that the dominant trees of Chamaecyparis obtusa were
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distributed at random, and on the other hand the dominated trees and the seedlings were
distributed contagiously, having clumps. Specially the contagious degree of the seedlings
in Stand I was very high, and both the distributions of intra-clump and inter-clump were
at random (Fig. 7~9). The distributional pattern of Pinus densiflora and the broad leaved
trees showed a contagious distribution having large clumps. The dead trees of Stand II
were apparently distributed contagiously and seemed to be dead aggregately (Fig. 10).

As the result of the analysis of its distributional pattern by means of Index of interspe-
cific correlation (Rs"') by MORISITA, it was seen that the community of Pinus densiflora and
Chamaecyparis obtusa where they have the same upper stratum commonly was dispersed in
such a state which two communities were repulsive to each other. In the inter stratum, it
was seen that a positive correlation existed between the dominant tree of Chamaecyparis
obtusa and the dominated tree of the one, where the dominated tree was oppressed ; on the
contrary, the seedlings of Chamaecyparis obtusa showed a repulsive state and it seemed that
they regenerated in the spaces between the crowns of dominant trees (Fig. 11, 12).

The physionomy of forest was so characterized as to be in proportion to the ratio of
number of tree species in the stratum positioning up to one thirds of the overall tree
height from the highest stratum. In Stand I Pinus densiflora was dominant occupying
approximate 77%, and on the other hand in Stand II Chamaecyparis obtusa was dominant
occupying approximate 72% respectively (Fig. 13, 14).

It was recognized that the correlation of the shaded crown area to the non-shaded crown
area which was integrated in consecutive order beginning at the highest stratum was expone-
ntial, and that Pinus densiflora was intolerant than Chamaecyparis obtusa from the data of
the values of their intercept and in case of Chamaecyparis obtusa the increasing rate of
the shaded crown became smaller as the density become higher (Fig. 16).

From the age analysis of the sample trees, it was cleared that Stand I was the secondary
forest which had left at natural state after a mixed forest of Chamaecyparis obtusa and
Pinus densiflora was felled about 30 years ago, and on the other hand Stand II was the
secondary forest whose mixed forest was felled about 50 years ago and thinned about 30
years ago. Furthermore, it was understood that both the forest stands grew up of the
seedlings of Chamaecyparis which had already regenerated in the stand before each
cutting, and of the various tree species which had regenerated naturally in the stand after
cutting or thinning (Fig. 17~19). Judging from the result of analysis mentioned above,
therefore, it can be said that the development of the forest of Stand II was more progressed
artificially than Stand L



