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Floristic composition and ecological characteristics
of ferns in a tropical dipterocarp rainforest

in Mengla, Xishuangbanna
LI Bao-Gui

( Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla 666303, China )
Abstract: Based on ecological plot surrey and statistical analysis.the species composition and ecological characteristics
of the ferns in the dipterocarp rain forest in Mengla, southern Yunnan were studied. In a 1 hm® sampling plot (4 sub-
plots of 50 mX 50 m,with 400 small quadrats of 5 mX5 m) ,48 species with 13 159 individuals were recorded. In ec-
ological characteristics,40 species of non epiphytical ferns had 22.45% coverage of the plot area, but lack of species
with high coverage. Tectaria fuscipes . Bolbitis heteroclita , Tectaria polymorpha had high frequency distributions,
and Bolbitis heteroclita , Tectaria polymorpha, T. fuscipes,Diplazium dilatum , Pteridrys cnemidaria , Tectaria
herpetocoulos contributed 86.31% of important values in the plot. They were the representatives of the ferns in the
dipterocarp forest. In life forms, hemicryptophytes contributed 80 % of the total species. The species with chartaceous
leaves made up 54.17 % of the total species,and herbaceous leaves made up 27.08%. In leaf types,the species with
pinnate leaves contributed to 89.58% of the total species. Compared to the tropical montane evergreen broad-leaved

forest with 1 hm’ sampling area in Xishuangbanna,the number and dominance of fern species in the dipterocarp rain
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1
forest were conspicuously more. The different altitude and habitats were the main factors to species composition and
their populations. The results could be helpful to make comparison with other tropical forests.
Key words: Mengla of Yunnan; fern forest; floristic composition; ecological characteristics
(Shorea chinensis) 1975 . 21°25' N,101°34" E,
, 700~750 m; 20 C ,>10 C
. 7 639 C; 24 °C, 15.2 °C;
1 500 mm ; 86 % N
( ,1992) . , (11 4 ) 281.6 mm,
, ) 18.4 %, ,
s ( 146.4 1 ram)
o , 30 ) ° ’
( ,1993) o e
( ,1992) ( ,2007) °
( ,2000) | ( ,1992) . > N >
( ,1990) . ( s 700~950 m,
,1996) . . ( ( 700 m) ( 800 m)
,2008) , °
o ( )
( ,1998,2000; , 2
20053 , 2006 ),
50 mX50 m.30 mX20 m.30 mX25 m 2.1
4 1 1mXIlm o
50 mX50 m 4
' ’ 5 hm’ . 5 hm’ 4 50 m
‘ ’ X50 m , A.B.C.D,
0.15 hm? (
( ,1997), 2 500 m’
19850 100 ( ) 400 5 mX5m
( Aglaomorpha coronans); 2 50
mX50 m )
7 3 (o .1992); ‘ °
800 hm? ( ). 9 )
13 15 20 ( ) , ,
2000) ; s , .
( ,2007) o ,
( ,1996),
’ , ) ( ) ,
o o ( 3
) ,
1 , (Asplenium spp.) .,
2.2



44

35

91993; 0 1990; 92004) D) 400
5mX5m s N
. . N ( )
(1993)
(IVY%) = (A%)+

(CY%).

(FY%) +

( ,2000) ,
H (
, 1990; , 1999, 2006; s
,2001; ,2000; s
, 2005 ; Smitinand et al.,1989)

2001
2004 ;

b b A

3 .
(A. phyllitidis)

ana) » N ,

(Asplenium nidus) .

(A. simonsi—

(Asplenium spp.) o N
, APG (Christenhusz et

al.,2011; ,2012) o

3.1

, (

(A )
(Sapium bacca-
(Ga-
(Toona cillia-

(Gar-

(Pometia tomentosa)
tum) (Semecar pus reticulata)
ruga floribunda var. gamblei) |
ta) . (Teminalia bellitica) .
cinia cowa) . (Pittosporopsis kerri) |
(Lasiococca comberi

(Knema furfura-

(Pseudounaria indochinensis) .

(Ficus langkokensis) .

var. psrudowverticellata) .
cea)
(Barringtonia macrostachya) (Giron—

niea suboequalis) . (Mayodendron igneum) .

(Litsea dillenioefolia) .
(Baccaurea ramiflora ) . ( Dichaprtalum
gelonioides) | (Chisocheton siamensis) .
(Diospyros hasseltii) (Syzygium
latilimbum) (Syprosma ter—
natum) . (Dryprtes gracilis) .
(Ixora am plexicaulis) . (Lasianthus
uallichii) . (L. sikkimensis) .
( Enatamia officinalis) . (Urophyllum
sinense) . (Garcinia lancilimba) .
( Caryota

(Acanthus

( Dracaena terniflora ) .
ochlandra)

(Phrynium capitatum)
(Rhyn-

(Arisaema inkian

laucostachys) .
(Amischotolype hookeri)
choechum obovatum ) |
gense) | (Ophiopogon xylorrhizus) .
(Pandanus tonkinensis) | (Be-
gonia prostrata) . R
(Tetrastigma planicaule) .

(Bythneria integrifolia) , (Gentum mon-

(Milletia dowardii) .

(Jasminum wangii) .

tanum)
(Strychnos spp.) .
(Calamus spp.)

(Rhaphidophora megaphylla) (R. lan-
difolia) . (R. decursiva) (Pothos
scandens) \ (Asplenium spp.) o
3.2
, 1 hm?
48 13 .20 , (2
10 ). <2 7 ). (4 6
)N a 6 . (1T 5 .
2 3 ). 2 3 ) N
, 7 . .
70%0.83.3%. N
; . 64.29% .
92.31%, .
, (Asplenium griffi-

thianum) . (Cyclosorus acuminatus)

(Diplazium alatum)
2 (Ctenitis yun-
nanensis) . (Bolbitis latipinna )

(T. polymorpha

(Tectaria simulans) .



45

Table 1

1

(1 hm?)

S

.

Composition of family, genus and species in 1 hm* of the Shorea chinensis forest in Mengla

Name of family

Name of genera

A

No. of species

B

No. of species

No. of species

C

D

No. of species

4
Total

in plot A in plot B in plot C in plot D No. of species
3 5 5 7 7
Aspleniaceae Asplenium
4 4 4 2 5
Athyriaceae Diplazium
1 — — - 1
Cyatheaceae Gymnosphaera
— 1 — 1
Dennstaedtiaceae Microlepia
— 1 — 1
Dryopteridaceae Arachniodes
3 3 2 2 3
Dryopteridaceae Bolbitis
1 — — — 1
Dryopteridaceae Ctenitis
1 1 1 1
Dryopteridaceae Pleocnemia
— — 1 1
Hymenophylaceae Crepidomanes
1 1 1 1
Hymenophylaceae Vandenboschia
1 1 1 — 1
Marattiaceae Angiopteris
2 2 2 2 2
Polypodiaceae Leptochilus
1 1 1 1 1
Polypodiaceae Microsorum
1 — — — 1
Pteridaceae Antrophyum
1 1 2 2 2
Pteridaceae Preris
1 — — 1
Rhachidosoraceae Rhachidosorus
2 1 1 2 2
Selaginellaceae Selaginella
1 1 1 1 1
Tectariaceae Pteridrys
8 6 7 6 9
Tectariaceae Tectaria
3 4 5 4 6
Thelypteridacae Cyclosorus
Total 35 32 35 32 48
var. subcuneata) , , )
; C10.42%); ,
b b
Asplenium spp.); y
( ,1992,2000), s o
, 4.1
48 13 159 C D,
4 100 (128~2 199 16 (
3 ) (2 199
( ,2000) DN (1909). (1751),
, ) (1183), (864), (804),
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2 1 hm? (400 5 mX5m)
Table 2 TImportant values of fern species from 1 hm* cumulative sampling area
. . *
Relative Relative .
. Presence Importance Reproduction
No. Name of species abundance frequency G ) value strate
% % stratesy
1 Bolbitis heteroclita 14.51 8.73 v 54.75
Sexual or no sexual-
reproduction
2 Tectaria polymorpha 13.31 8.08 v 36.12
Sexual reproduction
3 T. fuscipes 16.71 11.59 A% 33.39
Sexual reproduction
4 Diplazium dilatum 6.11 6.97 111 27.19
Sexual reproduction
5 Pteridrys cnemidaria 2.93 5.95 111 23.88
Sexual reproduction
6 Tectaria herpetocoulos 8.99 6.48 111 23.23
Sexual reproduction
7 Hymenasplenium unilaterale 6.56 6.29 111 16.05
Sexual reproduction
8 Tectaria fauriet 5.42 3.05 1I 15.03
Sexual or no sexual-
reproduction
9 Leptochilus ellipticus var. flexilobus 5.78 4.78 11 14.67
Sexual reproduction
10 Selaginella picta f.viridis 5.39 5.71 111 14.63
Sexual reproduction
11 Hymenasplenium excisum 1.94 3.27 11 6.44
Sexual reproduction
12 Tectaria simonsii 0.97 3.02 11 5.57
Sexual reproduction
13 Pleocnemia winitii 0.54 1.76 1 4.55
Sexual reproduction
14 Tectaria simulans 1.24 1.45 1 3.96
Sexual reproduction
15 Diplazium doederleinii 0.59 0.59 1 2.28
Sexual reproduction
16 Leptochilus decurens 0.51 1.27 1 2.22
Sexual reproduction
17 Pteris grevilleana 0.45 1.27 1 2.14
Sexual reproduction
18 Diplazium pinnatifidopinnatum 0.49 0.89 1 1.95
Sexual reproduction
19 Cyclosorus gymnopteridifrons 0.54 0.77 1 1.73
Sexual reproduction
20 Microsorum dilatatum 0.27 0.89 1 1.63
Sexual reproduction
21 Cyclosorus truncatus 0.15 0.52 1 1.51
Sexual reproduction
22 Bolbitis sinensis 0.5 0.34 1 1.19
Sexual or no sexual-
reproduction
23 B. latipinna 0.37 0.31 1 1
Sexual reproduction
24 Cyclosorus evolutus 0.11 0.43 1 0.79
Sexual reproduction
25 Angiopteris caudatiformis 0.06 0.25 1 0.66
Sexual reproduction
26 Cyclosorus acuminatus 0.06 0.22 1 0.41
Sexual reproduction
27 C. crinipes 0.05 0.15 1 0.39
Sexual reproduction
28 Diplazium donianum 0.09 0.18 1 0.38

Sexual reproduction
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. . *
Relative Relative .
. Presence Importance Reproduction
No. Name of species abundance frequency G ) value strate
% % ‘ siratesy
29 Gymnosphaera gigantea 0.01 0.03 0.38
Sexual reproduction
30 Preris esquirolii 0.06 0.22 0.36
Sexual reproduction
31 Selaginella delicatula 0.08 0.18 0.35
Sexual reproduction
32 Diplazium alatum 0.05 0.12 0.28
Sexual reproduction
33 Microlepia speluncae 0.02 0.06 0.19
Sexual reproduction
34 Cyclosorus nudatus 0.01 0.03 0.19
Sexual reproduction
35 Tectaria polymorpha var. subcuneata 0.03 0.09 0.17
Sexual reproduction
36 T. decurrens 0.02 0.03 0.08
Sexual or no sexual-
reproduction
37 Ctenitis yunnanensis 0.02 0.03 0.08
Sexual reproduction
38 Rhachidosorus blotianus 0.01 0.03 0.06
Sexual reproduction
39 Arachniodes spectabilis 0.01 0.03 0.06
Sexual reproduction
40 Tectaria subtriphylla 0.01 0.03 0.06
Sexual reproduction
41—43 Asplenium spp. 4.72 12.87 \ —
Sexual reproduction
44 Vandenboschia naseana 0.23 0.86 -
Sexual reproduction
45 Asplenium griffithianum 0.04 0.03 —
Sexual reproduction
46 Antrophyum callifolium 0.02 0.06 -
Sexual reproduction
47 Asplenium neolaserpitiifolium 0.02 0.06 -
Sexual reproduction
48 Crepidomanes racemulosum 0.01 0.03 -
Sexual reproduction
Total 100 100 — 300 —
(761) . (714>, (709), (0.25 hm? 1 hm?
(386), (256), (163) ) s 0.25 hm* , 1 hm*
(128) 3 (621);  75% , , .
2% ( 80 ) 12 ;
20 . 41.67%., , , 10 3 (
) ) Asplenium spp.) , (  0.25 hm?
3 o 1 /3~5m?, 1hm’ 1 /4 m?),.
4.2 (1 /4~6 m*,1 /5 m?), 1 /4
4 50 m X 50 m s ~7m’,1 /5 m"), s 3 0.25 hm?’
1 /71.43~80.65m> 1 /0.68~ 1 hm? .
1 /0.81 m’; 1 hm?’ , 4.3
1 /208 m* 1 /0.76 m*, , 1 hm? 40
4 0.25 hm* , 2 244,51 m?, 100 m?* 7 ,
; 0.25 hm* 1 hm?® , (333.15 m?), (752.74



35

48
m”) | (356.2 m?*). (326.79 m*) . -
(325.22 m?) . (160.15 m?) .
@ 301
(148.18 m*), Braun-Blanquet :—;
e 25T
Gy« .2005) . & oA
% 20
B 1
15%, 85%. 1. £P
= 10 -
40 r i g 5t 4 i 2 2
o 35 | 0 . =
® 30 A B c D E
§ 25 F s AL Frequency
Y=
o
5 20
€15} 2
- 10 b Fig. 2 Histogram of ferns frequency in
g 5 Shorea chinensis tropical rainforest
T o 0 1
: L .

548 445 34 24 145

EER Coverage .
4.5
! 4, 10 10
Fig. 1 Histogram of ferns coverage in
Shorea chinensis rainforest ( 50 )
86.31%; ( )
4.4 ,
400 s . s
, 2, )
6 . 125%; 1/3 ,
11 ., 22.92%., ( )5
( ,2005), 2, , “ (selective species)” “
D E, 4« As- (prefierential species)”( ,2004)
plenium spp. 3 )., 8.70%, “ ” (Walker et
N N , al.,1999),
376,283 362 ; (B )
© 9 , 19.56%; ; 3( Do
71.74%, 8,
7, 5.5 .
. N 5.4.3,
. . 2, N N
1 o N N o

( ,2005) , 2 2 ) , N



49

3

(1 hm?)

Table 3 Comparation of the ferns between S. chinensis tropical rainforest and

(1 hm?)

tropical montane evergreen broad-leaved forest in Xishuangbanna

Item

S. chinensis

Tropical evergreen

tropical rainforest broad-leaved forest Remark
— 18 31
Characteristics Number of species Species
( ) — 13 159 5 894
Population Plant
0.0048/m” 0.0031/m’ /
Density Species density Plant/area
1.3159/m* 0.5894/m’ / Plant/area
Population density
4 309.83 4 547,71
Coverage Not including
epiphytic species
1 34/85 22/84.61 /%
Degree of coverage Level 1 No. of species
( ) 2 5/12.5 3/11.54
(without epiphytic species)  Level 2
3 1/2.5 —/—
Level 3
4 —— 1/3.85
Level 4
5 —/— —/—
Level 5
A 33/71.74 27/87.09 /%
Frequency Level A No. of species
( ) B 4/8.69 1/3.23
(with epiphytic species) Level B
C 5/10.87 1/3.23
Level C
D 2/4.35 2/6.45
Level D
E 2/4.35 /
Level E
10 — 10/86.31% 6/84.02% /%
IVv>10 No. of species
3/6.25 10/32.26 /%
Life form Geophytes No. of species
— 23/47.92 11/35.48
Hemicryptophytes
— 13/27.08 3/9.68
Chamaephytes
1/2.08 2/6.45
Phanerophytes
( ) — 8/16.67 5/16.13
Epiphytes
— 5/10.42 5/16.13 /%
Leaf type Single leaves No. of species
— 23/47.92 17/54.84
Pinate leaves
— 12/25.00 3/9.68
Bipinnate leaves
— 8/16.67 6/19.36
Tripinnate leaves
— 1/2.08 —/— /%
Leaf texture Succulence No. of species
— 2/4.17 —/—
Filmy
— 6/12.50 12/38.71
Leathery
— 26/54.17 14/45.16
Papery
— 13/27.08 5/16.13

Herbaceous
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