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Over 30- Year Changes o Horigic Composition and Population
Sructure from an Isolated Fragment o Tropical
Rain Fores in Xishuangbanna
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( Xishuangbanna Tropical Botanical Garden, Chinese Academy o Sdences, Kunming 650223, Ching)

Abgtract : The plant gpeciesloss, dynamicsd tree populaion aswell as peccies conmpogion were enumer-
ated based on the conmparative researches of florigtic conpostion , physognomy and plant diversty on afrag
mert of tropical rain fores iolated more than 30 yearsin a D&’ s holy hill in Xishungbanna, south Yunnan.
In 1958 - 1959, 246 native seed plant gpeciesin 196 genera of 80 families were recorded in the fragment.
By this sudy , 55 eciesin 53 genera of 7 families have not been recorded in the inventory. Anong these
posshly log 55 gecies, 18 are climax tree gpecies o the tropicd rainfored , 30 are shade - tolerant under-
dorey species, 2 are hdiophilic gecisand 5 are indifferent pecies. After 30 year ilation, 22. 4 % ecies
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logt or was replaced by other pecies. In the percentage of ecies number across plart life from groups, the
microphanerophytes, therophytes and heliophilic plantsincreased , while the shade - tolerant plants decreased
by the conparion of gecies conpostion between the hidoricad records and present inventory. In tree popu-
lation dynamics, nog of the former dominant tree ecies are ill dominant , while a srdl portion of them
has degenerated , and d a sl portion of them has proliferated during the period of idlaion. The pioneer
Pecies and those with a avel population are easer to become extinct than other groups.

Key words: loland fragment of tropica rainforest ; Horidic cormpostion; Ropulation sructure

(Turner, 1996; Laurance , 1997) ,
(Manaus) , (Lovgjoy , 1986; Bierregaard , 1992;
Maoom, 1994; Ken, 1989; Fonscade Swa 1994; Camargp , 1995; Ferrdra 1997
Benitez- Mavido, 1998; Laurance , 1998a, 1998b) ,
( 20 ), ,
(Dianmond , 1987 ; Newmark , 1991; Laurance, 1994; Kattan , 1994 ;
Daly , 1995; Murcian, 1995)

(Williams - Linera, 1992; Leigh , 1993; Turner , 1996a, 1996b; Fox , 1997; Ferreira
, 1997: Oliverira- FAlho, 1997; Benitez - Malvidb, 1998; Laurance , 1998a)
, (Lovejoy , 1986;
Bierregaard , 1992) , , (Nevmark , 1991; Laurance, 1994;
Leigh , 1993; Daly , 1995)

( , 1997, 2000) ,

(Willis, 1974; Diamond , 1987; Kattan , 1994) , Turner
(199643) 1859 4 hnt :
“ ” 30 ,
, , “ ” 20 hmz
13.3 hnt , ,
1959

) “ " ( , 1981) 1991 - 1997



4 30 417
) ) (1994 ; 1998)
1991 ;
30 13 ”
1
1958 1959
80 196 246 , ,
1991 1992
, 1993 1994 1997 ,
, , 73 198 269
1959
1959 1960 “ K
2 500 nt 1981
( , 1981) “ ”
, 30
, 1959
, 1959 , 30
1959 '
, 1959 , 100 m 20 5
X 5 m ’ ’
(D ) (E
) L L L
, , 37
2.1
1959 80 196 246
73 198 269 80 196 246 , 7 53 55
, 7
(Barringtoni aceae) (Begoniaceze) (Gmmelinacese) (Ges
neriaceae) (Dilleniaceae) (9 marubaceae) (Daphniphyl-



418 23

laceae) 7 ( 3 3 ) ( 2 2 ) ,
1 1
1, (Barringtonia macrestachya) ,
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Fg. 1 Gonparion o life form gectrum between di ssppeared ecies and exiding ecies in the fragment
of tropica rainfored Mangyangguang Holy hill &ter 37 year ilaion

Disp. (Disppared secies) : ; Bxig. (Bxiging gecies) : ; Mg (Meggphanerophyte) :

; Me (Mesphanerophyte) : ; Mi (Microphanerophyte) : ; Na (Nao-
phanerophyte) : ; W (Woody liana) : : H (Herbaceous liana) : : HPH (Herbar
ceous phanerophyte) : ; Ch (Chameephyte) : ; Ep (Bpiphyte) : 7 G (Gor
phyte) : ; Th (Therophyte) :
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Fg. 2 Gonparion o emlogcd ecies group between di sgppeared ecies and exigting ecies in the fragment
o tropica rain fores Mangyangguang Holy hill 37 - year ilation
Disp. (Disppeared pecies) : ; Bxig. (Bdding goecies) : ; @ (dimex) :
ST (Shade - tolerart) : : ID (Indfferent) : : Pl (Fonesr) : WD (Weeds) :
HE (Héliophilic) :
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Fg. 3 Qonparion o life form gectrum between the pecies of recorded 37 years ago and the exiding ecies
in the fragment of tropicd rain forex Mangyangguang Holy hill

Orig. (Orignd gecies) : ; Big. (Bdging pedies) : ; Mg (Megaphanerophyte) :

; Me (Mesophanerophyte) : ; Mi (Microphanerophyte) : ; Na (Narophanero-
phyte) : ; W1 (Woody liana) : : H1 (Herbacsous liana) : : HPH (Herbacsous
phanerophyte) : ; Ch (Chameephyte) : ; Bp (Bpiphyte) : ; G (Gophyte) :

; Th (Therophyte) :
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Fg. 4 Qonpaion o ecologcd gecies group between the gecies of recorded 37 years ago and the exigting ecies
in the fragment o tropica rain fores Mangyangguang Holy hill
Orig  (Orignd secies) : ; Bxig. (Bxiging edies) : ;@ (dimex) : . ST
(Shade - tolerant) : . ID (Indifferent) : ; Pl (Poneer) : WD (Weeds) : ;. HE
(Heliophilic) :
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Fg. 5 Dynamicsd sgpling and seeding of tree gpeciesin 1959 plot and 1997 plot in the fragment
o tropica rainforeq in Mangyangguan Holy Hill
Qr: Groniera subaequalis; Pou: Pouteria grandifdia; Gn: Ginnamomum austroyunnanensis; Rte:
Prerospermum lanceadfdia; Can: Canarium abum; Ant: Antiaris toxicaria; Aph:

Aphananthe cuspidata; Pse: Pseudostrebl us indica; 1X0: Ixonanthes cochinchinensis; Fc: Ficus al-
tissma; Win: Winchia calophylla; Mit: Mitrephora maingayi ; G @ : Garcinia cova; Wi :

Wrightia laevis; Gti: Garcinia tinctoria; Syz: Syzygium oblatum; K d: Knema globularis;
K. fu: Knema furfuracea; Ha: Haeocarpus viridesoens ; Lit : Litsea glutincsa; Xan:
Xanthophyllum siamense; And: Andenanthera parvonina; Mic: Microcos paniculata; Man:
Mangifera siamensis; Nep: Nephdium lappaceum; Alb: Albizia chinensis; Gar: Gardinia landlinr
ba; Ary: Arytera littoralis; Acr: Acronychia pedunculate; Ard: ardisa yunnanensis; Chi:
Chisocheton siamensis; Bac: Baccaurea ramiflora; Car: Caryata ochlandra; Ant: Anti desma
montanum;  Sym: Symplocos cochinchinersis; Apr : Aporcsa octandra; Ran: Randia yunnanersis;
Can: Canthium panifdium; Mem: Memecylon ligustrifdium; Pro: Phoebe |ancedl ata
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2.3
1959 1997 1 1959 ( A B C
, A B C
), A 12
, 57 1976 1997 A 16
, 1630 3980 , 10 1959
1959 32.2%, 16.1 %,
1997 12.6 %, 10.8 %,
1959 7.7%, 1997 24.9%,
2.4% 15.3%
, 23.9% 14.4% 1.7% 3.3% ( 5)
1959 B 13 108 489 13
1997 )
, 1959 13.2%, 1997 2.7%,
) 1959 124% 21.8%, 1997
04% 52%
( 5
1 “ ” (1959 - 1997)
Table 1 Tree population changes in the fragment of tropicd rain fores in Manyanguang Holy Hill &ter 37 - year ilation
1959 1997 1959 1997
/ 2500 P / 2500 n? / 2500 n? / 2500
A (Upper layer trees) E E% DD% E E% D D% (E%+D%)/2 (E%+D%)/2 (E%+D%)/2
Groniera
subeeralis 636322 0 0 500 12.6 145 8.9 16.1 10.8 -5.3
Pouteria grandifdia 46323.4 3 53 60 1.6 8 49 14.4 3.3 -11.1
Gnnamormum 440 2.3 2 3.5 350 8.8 435 26.2 12.9 17.5 +4.6
aLs(royunamrﬂs
Pterospermum
| aium 287 14.5 11 19.3 620 15.6 220 13.5 16.9 14.6 -2.3
Canarium album 75 38 2 35 25 0.6 45 2.8 3.7 17 -2
Antiaris toxicaria 25 1.3 8 14 1575 39.6 165 10.1 7.7 24.9 +17.2
Aphananthe 25 1.3 2 35 50 131 285 17.5 2.4 15.3 +12.9
cuspidata
Peudostreblus 16 008 0 0 250 6.3 105 6.4 0.4 6.4 +6
indica
honanthes 5 03 27 47.4 20 0.5 45 2.8 23.9 17 S22
cochi nchinersis
Ficus altissima 3020 0 0O 0 0 O 0.1 0 Di ssppeared
Winchia calophylla 1 01 1 02 20 05 30 18 0.2 12 +1.0
Mitrephora 0 0 1022 06 0 0 0.1 0.3 +0.2
mai ngayi
Castanopsis indica 10 03 60 37 0 2.0

o
o
o

Phoebe puwenensis 5 0.1 0.1




30 423
1
1959 1997 1959 1997
/2500 m? /2500 m? /2500 i /2500 n
Amoora dasyd ada 0 0 10 0.6 0 0.3
Paramichdia baillonii 0 0 5 03 0 0.2
A () 1976 100 57 100 3980 100 1630 100
B (Mid layer tress) "
Garcinia cova 115235 3 28 15 40 10 1.4 13.2 2.7 - 10.5
Wrightia laevis 94 19.2 6 56 O 0 5 07 12.4 0.4 -12
Garcinia tinctoria 75 153 0 0 3B 93 0.7 7.7 5 - 2.7
Syzygium oblatum 66 13.5 32 30 20 53 35 50 21.8 5.2 16.6
Knema furfuracea 60 1223 3 28 30 80 8 11.3 7.6 9.7 +2.1
Knema globularis 34 70 0 0 35 93 5 78 3.5 8.6 +5.1
H aeocarpus Viri descens 24 49 0 O 5 13 0 0 2.5 0.7 -18
Litsea glutincsa 6 1.2 34 315 70 187 165 23.4 16.4 21.1 +4.7
Xanthophyllum siamense 5 10 9 83 5 13 5 0.7 4.7 1.0 - 3.7
Andenanthera pavonina 5 1.0 4 37 O 0 20 2.8 2.4 1.4 -1.0
Microcos panicul ata 4 08 7 65 0 0 25 3.5 3.7 1.8 - 19
Mangifera siamensis 1 02 1 09 10 27 15 21 0.6 2.4 +1.8
Nephdlium | appaceum 0 0 9 83 5 13 10 14 4.2 14 -2.8
others 0O 0O O 0 12 38.8 21 39.2
145 276
B () 489 100 108 100 375 705 100
C (Lower larer trees) *
Albizia chinensis 62 14.2 3 1.0 O 0 0 0 7.6 0 Di ssppeared
Gardnia landlimba 61 14 2 07 15 35 O 0 7.4 1.8 -5.6
Arytera littoralis 51 12 9 30 8 20 120 19.2 7.5 19.6 +12.1
Acronychia peduncul ata 8 184 8 6.8 20 47 20 3.2 12.6 4 - 86
Ardisia yunnanensis 45 10.4 27 9.1 O 0 0 0 9.8 0 Di ssppeared
Chisocheton siamensis 41 9.4 10 3.4 10 24 10 16 6.4 2 - 4.4
Baccaured ramiflora 20 46 12 30 7.1 40 6.4 4.3 6.8 +2.5
Alangium Kkurzi 15 35 3 1.0 5 12 10 16 2.3 1.4 -0.9
Caryota ochlandra 1228 5 17 0 0 0 O 2.3 0 Di ssppeared
Antidesma montanum 12 28 9 30 25 59 40 6.4 2.9 6.2 +3.3
Symplocos cochinersis 9 21 5 199 5 12 30 48 11 3 -8
Aporcsa octandra 7 1.6 41 138 30 48 7.7 6 - 17
Randia yunnanersis 5 1.2 30 101 75 17.6 15 2.4 5.7 10 +4.3
Dalbergia rimosa 4 1.0 0 0 O 0 0 0.5 0 Di ssppeesed
Canthium parvifdium 3 07 12 40 O 0 0 0 2.4 0 Di sgppeared
Pitheod obium luci dium 2 05 5 17 5 12 0 0 1.1 0.6 - 0.5
Memecylon ligustrifdium 2 05 52175 15 35 25 4 9 3.8 -5.2
Phoebe lanced ata 2 05 4 13 15 35 25 4 0.9 3.8 +2.8
Helidia cochinchinensis 1 03 1 03 O 0 0 0 0.3 0 Di ssppeared
Ormosia yunnanensis 0 2 07 O 0 25 4 0.3 2 +1.7
Schefflera octophylla 0 1 03 O 0 0 0 0.2 0 Di ssppeared
Linociera ramiflora 0 2 07 O 0 0 0 0.4 0 Di ssppeared
Ficus fulva 0 1 03 5 12 15 24 0.2 1.8 +1.6
Ostodes paniculata 0 1 02 O 0 0 0 0.1 0 Di ssppeared
Mallotus paniculata 0 6 20 O 0 5 08 1 0.4 -0.6
others 0O 0O O 0 6 19.8 11 34.5
83 215
) 434 100 305 100 420 100 625 100
*: B C 1959 , 1997 1959
** E: E ( ) (seeding layer) ; D: D ( ) (spling layer)
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C 1959 25 305 434 , 16
1997 , 1959
7.6%), 1997 ( )
C , 1959 9.8%, 1997
74% 12.6% 11% 9% 1.8% 4% 3% 3.8%
7.5% 2.9% 4.3% 0.9%
19.6% 6.2% 6.8% 3.8% ( 5) (Suregoda
glomerul ata) , 14. 4%,
11.9%
1997 , A 4 s (Continuous forest)
B 24 C 14 8
1959 §s
1997 20 %
, & o0l . . d : L 4
0 10 20 30 40 50 60
6 1959 1991 M (Species sequence)
1959
% 100 5975 (Plot 1959)
i 10
! g
1 2 , &2 |
£
1991 (% DI L 1 1
, 0 10 20 30 40 0 60
1 2 M (Species sequence)
«C )
:g 100 91EHE (Plat 1991)
3 E, 10
2
[ ” 39 ]
1958 1959 & L ,
w 01
80 19 246 0 10 20 30 40 50 60
1991 1997 fuFF (Specles sequence)
73 198 269
6 “ " 30
20 ,
1959 s Fig. 6 Tree species squence from 1959 plot and 1991 plot in the frag-

ment o tropica rain fores in Mangyangguan Holy Hill
53 55
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