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THE CHANGING OF FERN DIVERSITY FROM
THE FRAGMENT RAIN FOREST ON A HOLY
HILL IN XISHUANGBANNA

Li Baogui Zhu Hua Wang Hong

(Xishuangbanna Tropical Botanical Garden, The Chinese A cademy  Sciences Mengla, Yunnan 666303)

Abstract Based on comparison of data of ferns obtained separately in 1959 and 1997 from
the fragment tropical rainforest on the holy hill of M anyangguang in Jinghong County in
Xishuangbanna, the changing of fern diversity was studied. Through the time between the
year 1959 and 1997, the numbers of fern family, genus and species in the fragment forest have
not showed conspicuous change, but their composition (floristic elements) have changed a
lot. Among 35 species, 25 genera and 17 family record in the year 1959, 14 species, 5 genera
and 2 families have not be seen in the investigation in 1997. T hey are conjectured having
disappeared- Among 38 species, 25 genera and 16 families of ferns recorded in 1997, 17
species, 5 genera and 1 family were new in the fragment forest and they are conjectured
appearing after 1959. The disappeared species were mainly,shade tolerant species,w hile the

new increasing ones were mainly heliophyte. In population composition, heliophytes increased
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and shade—tolerant decreased with forest fragm entation.

Key words Fragment rain forest, Fern diversity, Change, Xishuangbanna
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Table 1 Observation on the micro—climate of the fragment rain forest
on holy hill of M anyangguang in the years 1959 1960 and in 1991
() (%)
Temperature Humid ity
Dry season Rainy season Dry season Rainy season Observation
Years
Inside Outside Inside Outside Inside Outside Inside Outside date
forest  forest forest  forest forest  forest forest  forest
1960 3
Dry season 3/ 1960
1959 1960 24.13 24.60 25.10 25.74 73.00  73.00 95.00  89.00 1959
Rainy season 7/ 1959
1991 3
Dry season 3/1991
1991 8 29.50  32.00 26.90  29.00 60.60  56.17 89.36  83.40 1991 7
Rainy season 7/ 1991
Change + 5.37 +7.40 + 1.80 +3.26 - 12.40 - 16.83 - 5.64 - 5.60
: 30 1959 1962
Note: The data from 1959 1960 is from the annual reports of the field station in M anyangguang, Xishu angb ann a-
2 ~= & 7
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Table 2 The statistics of fern families, genera and species from the fragment forest

on the holy hill in the years 1959 and 1997

Fam ily Genera Species
Family name 1959 1997 1959 1997 1959 1997 Notes
Adiantaceae + + 1 1 1 2
Angiopteridaceae + + 1 1 1 1
Aspidiaceae + + 3 4 3 6
Aspleniaceae + + 2 2 5 3
Athyriaceae + + 2 1 2 1
Bolbitidaceae + + 1 1 1 1
Cyatheaceae + 1 1 Disappeared
Dennstaedtiaceae + + 1 1 3 3
Dicksoniaceae + 1 1 Newly recorded
Drynariaceae + + 1 1 1 1
Dryopterdaceae + + 3 2 4 2
Linds aeaceae + + 1 1 1 1
Lygodiaceae + + 1 1 2 1
Polypodiaceae + + 2 5 2 5
Pteridaceae + + 1 1 3 7
Selaginellaceae + 1 1 Disappeared
T hel ypteridaceae + + 2 1 3 2
Vittariaceae + 1 1 1 1
Total 17 16 25 25 35 38
2.1
1959 1997 38 , °F 7z 18
, 2 1959 , 17 , 38 2
(Cyatheaceae Salaginellaceae) ., 1 (Dicksoniaceae) 3 .38
88.24% , 11.76%, 5.88%
2.2
2 , 1959 1997 “ i
, 25 )
3,38 5 , 5 , 20% 4
, ( Athyriaceae) ( Dip laz ium)
( Dryopteridaceae) (Polysticum) (T hely pteridaceae)
( Pronep hrium ) ( Cyatheaceae) ( Gymnosp haera)
(Selaginellaceae) (Selaginella); (Aspidaceae)
(Pteridrys) (Dicksoniaceae) ( Cibotium)
(Polypodiaceae) (Drymoglossum) (Paralep tochillus)
(Pyrrosia)
2.3

1959 35 1997 38 3,
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Table 3 Changes of the number of fern families, genera and species from the
fragment betw een the years 1959 and 1997
In 1997
Toa 0 N Presence No. of Disappearance  No. of newly New
present taxa % disappeared taxa % recorded taxa  record %
Family 17 15 88.24 2 11.76 1 5.88
Genera 25 20 80. 00 5 20. 00 5 20. 00
Species 35 21 60. 00 14 40. 00 17 48.57
* = —x<100%; ** = —x<100% ; *** = —x100%
P - AL g . - st
3, (Dryopteridacea) 3 ,
1 R ( A spleniaceae) 2 s R
(T hely pteridaceae) 2 ) 1 4
(Pteridaceae) 4 , ; (Aspidiaceae)
4 s 1 ; (Polypodiaceae) 3 , ;
(Adiantaceea) 2 , 1 , 5 (Angiopteridaceae
Bolbitidaceea Drynariaceae Lindsaeaceae Vittariaceae) , ;4
(Athyriaceae Cyatheaceae Lygodiaceae Selaginellaceae) 1 ,
; 1 (Dennstaedtiaceae) 1 ) 1 ; 1
(Dicksoniaceae)
14 17 , 14
, (A splenium crinicaule) (A sp lenium
pseudoserpitiif olium) (Gymnosp haera gigantea) (Selaginella sp.)
(Cyclosorus truncatus) , 17
, (T ectaria simaoensis) (T ectaria v ariolosa)
(Microlep ia crenata) ( Cibotium baromeiz) ( Pteris
biaurita) 4
3 <= >
, 1959 1997 52 , 14
17 , 21 1959 1997 ,
(Pleocnemia winitii) , 20

4
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Table 4 Changes of fern population from the fragment forest betw een the years 1959 and 1997
38 38
Species name (In 1959) (In 1997) Notes
A diantum caudatum Sol 1)
A diantum flabellulatum Sol 1)
A diantum sobolif erum Sol 2)
A ngiop teris caudatif omis™ Sp Un 3)
Ctenttop sis f uscip es Cop Sp 3)
Pleoc nemia winitii( Pleocnemia leuz eana) Cop. sol.gr Cop. sol. gr 4)
Pteridrys australis Sol 1)
Tectaria macr od onta Spl 2)
Tectaria simaoensis Sp 1)
Tectaria subtrip hy lla Copl 1)
Tectaria variolosa Cop2 1)
A sp lenium crinic aule Sp 2)
A sp lenium wnilaterale” Sol Un 3)
A sp lenium p seud ol aserp itiif olium Sp 2)
A sp lenium normale Spl Sp 3)
N eottop ter is nid us Sp3 Sp 3)
Allantodia dilatata( Dip lazium max imium ) Sp Un 3)
Diplazium donianum Sp2 2)
Bolbitis hetoeroclita Sp3 Sp 3)
Gy mnosp hear a gig antea Sp 2)
Micolep ia marginata Sp Sp. gr 5)
Microleia crenata Sp 1)
Microlep ia hookeriana Sol Sp 3)
Microlep ia rhomboidea Sp 2)
Cibotium baromelz Un 1)
Pseudodrynaria coronans Sp2 Cop3. gr 5)
A rachniodes aristata( Rumohra aristata) Sp2 2)
A rachniodes caudata( Rumohra cuneata) Spl 2)
A rachniodes p seudristata Sp 1)
Dryop teris sp. Sp2 Sp 3)
Polysticum eximium Sp 2)
Lindsaea ensif olia( S chizoloma ensif olium) Sp Sp 4)
Ly godium flexuosum Sol Sp 3)
Ly godium scandens Sol 2)
Coly sis p othif olia* Sol Un 3)
Drymoglossum piloseloid es Sol 1)
Microsor ium p uctatum Copl Sp 3)
Par alep tochillus d ecur rens Un 1)
Pyrrosia sp- Sol 1)
Pteris grevilleana var- grevilleana Sol 1)
Pteris biaurita Copl 1)
Pteris linearis Sp2 Sp 3)
Pteris cadieri var. cadieri Sol 1)
Pteris ensif olia Un Sp 5)
Pteris oshimensis var .f auriei Sol 1)
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38 38
Species name (In 1959) (In 1997) Notes
Pteris semip innata Spl Sp 3)
Selaginella sp. Cop3 2)
Cyclosorus p arasiticus Sol Copl 5)
Cyclosorus acuminatus Sp 1)
Cyclosorus truncatus Sol 2)
Pronep hrium lakhimp urense( A bacop teris r ubra) Sol 2)
Vittaria elongata cop Sp 3)
Total 18 32 53 35 38
: Sol. ; Sp. ;Un. ;Cop. ser.
1) ;2 :3). :4) ;5)
* R s 1959 == 7~

Note: Sol. Solitarius; Sp. Sparsus; Un. U nicus; Cop. Copiosus; gr. gregaariae.
1).Only present recorded species; 2) . Disappeared species; 3) . Species with population decreasing; 4) . Species
with population nearly unchange; 5) . Species with population increasing-

Species marked by * could be present in the fragment in 1959, but not recorded in literatures.

4 <= 77 , (A ngiopteris cauda—
tif ormis) (A lantodia dilatata)
(Colysis pothif olia)
, (Microlep ia maginata)

(Pseudodrynaria coronans)

(Cyclosorus p arasiticus)

, 38 , , 0 7
4 >3
50 m ><50 m , 20 5m>5m ,
5
1959 : “ 7 6 15 000 m*
17 11 14 3, 2 5 , 1997
<7 50 m ><50 m (2500 m?) 17 , 9
12 , 4 1 , <7
50% 4
(T ectaria variolosa) , 65%; 45% , 9 3
30% 2 25% 20% 15%  10% 1 5%,
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Table 5 Frequency of ferns in the fragment forest plots
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1959 1997 2 , ,
, 38 14 17
38 “ zz ,
, 1/5 s 1/5 ; 2/5
, 2.2/5 ,
, , ,1994,3(2):9 15
(2 ,1993.14 31
, , <7 ,1994,33:6 15
. , <7 , 1997,17(3): 213
219
, , 7 ,1992,11(2): 41 43
(2 ) ,1993.32 37

,1998.237 252

,1994,33:31 40



