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Pteridophyte flora in remnant monsoon forest from valley of
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Abstract: By line transect method, we investigated fern resources in a remnant monsoon forest from a valley
of the Hongshui River in Guizhou Province, and did cluster analysis to compare this flora with other 12 areas.
There were 178 species (including varieties and forms ) of fern, which belong to 67 genera in 30 families.
The dominant families were Polypodiaceae, Thelypteridaceae, Selaginellaceae, Pteridaceae, Athyriaceae,
Aspleniaceae, Aspidiaceae, Dryopteridaceae, and Adiantaceae and genera were Selaginella, Pteris,
Cyclosorus , Adiantum , Allantodia, Asplenium, and Colysis. In this area, flora of the fern genera consisted of
plants found throughout the world as well as those from the tropical, tropical to subtropical, subtropical,
temperate, and East-Asian zones. For those genera that were not spread throughout the world, the 26
dominant genera from the tropical to subtropical zone accounted for 44. 83% of the total. The flora of the fern
species included those found throughout the world, in addition to those from tropical, tropical to subtropical,
temperate, and East-Asian zones along with those endemic to China. Excluding genera that were spread
throughout the world, the dominant species were from the tropical to subtropical zone ( 103 species ) and
accounted for 59. 54% of the total. Additionally, for pteridophyte flora composition, cluster analysis results
indicated that this area most closely resembled Nanshan District in Shenzhen, Guangdong Province. [ Ch, 1
fig. 3 tab. 26 ref. ]
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Z= [ bK (monsoon forest) MFRZERUBK, S A fE HAT B b TR 2L i B IX, 18 T F i 2
wib, HE ARG BRI SR A TR AR ) PR A A e 2R, A2 A R AR
1) S A 35 2 N MR R R 2 A T PRy SIS ) R % 2 P 56 44 T M 1 BRLAE A LA ), 0
I A I IR AR S8 A — B, AT e AU T WM A B O B T SRR AR, S — e A
SEE (O BE AR TE R AT T 8 LA R 2 s VA I A s B i AR AR o RO T BT AR AT
BRI A A i, FAT, ROV ERBE) Y — 5 e R AR 43 @Ak
CENHAT, SEFERAARI Y IR M PR RTERART, X2 Ellenberg I Mueller-
Dombois * METTHY “ t FHIMRE R IOIM—ELBSHGRAT IR PRI G BRI, S 4 5
TR Pl S ORI A MRS I B o WA FERIARAE SN R B A TS M B 3
BV LT — STl A, HL A3 A1 DX B A X)L S e A 2 R A X Y
PR OURGRIELE, ORI, BOKET, WEZ, TR, 1989 4, dERE R A
A RFLLACTT L i X (88 Je SEMIAT 9% S0, BRI, e | 22 0e) BEAT AR B IRA X ), S BEAE V4K
500 m LA KGRI AF R0 TT , BRIV LRI BT WA, BB R R
AR, VT IX R HE BT VAR A Al A AL A IE A BB . O TR SN 217K 43 B AF 2= R AR A
BRAAHDGEIR , BRI A, 2R ALK IRL I (5 —000) A ) 74 s e i, 3t 00 1) o 1%
DX e HAH AT IR (TR AT B A7 MY (24°59" ~25°19'N, 106°07" ~ 106°52"E ) BEAT Bk SAR M) 53 I A
SHSE . AR SCFEEEXLBRE X R ML FRAE . DR MR oy B R VR D i e 410

1 20 KT VA A4 3 A7 2 TMR B 2 AL 400 4L K

SN LA A R AF R AR X RN F & o #1280, BRIX RILA 30 B 67 J§ 178
Pl CEFEFP LT SR , HpRZEW A b A S SCHkic8ny am 2N 2 ) . BBid, W45 3 B a9pRIEHEy
(218 Fi) 1 81. 65% , 54 K 5u M A HUBRCHEMI A LU AR, BRI R IOFE, & . Aol 2 EBRSHE
¥y 63 B} 228 JE#1 3 000 Fh (1 47. 62% , 29.39% F15.93% , A7 FINFRAEAIY) 53 BL 151 J& 770 Fl
56.60% , 43.37% F123.12% , 5 HAhHL X R BRIV RVEOR A, STIMLLKIIE 45 5% A7 2= /i
ARBRIEW AR (178 Ff) 2T PO AR XTR R . Bl B A SR PR3P DX (R T 2R AR OR3P X)) BRZEAE W i
00 B [l 1.98 fif, S/ ACHHEVL AT B LLJE A TR 20 40 b 0k 4 75 A ke
Y14 #1271 4%,
1.1 REER

St LKA IR A TR AT BR2EAE Y 30 B, MR MERREEE , /r bR, 744 5.93 Fb
BETY, AR T A 47. 62 FhBE T URIBN A Y 1453 Fh-RET, T E AR —, BEAFREON 1 FhE)
21 RS, AT LB & R B R R R BRSBTS IR BOR T 5 R REE A R
TEZ BRI Y b, B & MR T 5 Mg FHA K e & B Polypodiaceae (10 J& 21 Fh) | 4 B R}
Thelypteridaceae (6 J& 19 ) . #AAF} Selaginellaceae (1 J& 18 #f) . RUEBRF} Pteridaceae (2 J& 17 Ff) |
5 2= R Al Athyriaceae (6 J& 15 ) . #ffi R F Aspleniaceae (2 J& 11 ), =X FRFl Aspidiaceae (5 &
10 ) | BEEERF} Dryopteridaceae (3 J& 9 Flt) IR IXF} Adiantaceae (1 J& 8 Ff) o 3% 9 Bh( 5 A XER
KAEY) SR 30% ) A BRE 36 J& 128 Fh, 40 & 1 iZ KBRS Y B8 B 53.73% , AR
TL.91% , 5& WA X FRIAEYIX R HEFL
1.2 EBHARK

StM LKA IRAF AR A BREHEY) 67 J& . WENFI LR, 1 2] 18 FA%E, MR
Fr &R BORTE , DIBHIE Selaginella f22, A 18 i, JENFEUA | MR 2k 35 &, &S mEH
52.24% . AT, ZIXBRISHY R NI M2 Z 1, X IZXBREEY IX R B — KA. A
F5E LAJE A BT & BRI B R R A3 B A, BT SOk 5 Bl JE R A SR . I X R
Y S FEBCRT S P JE A EHE (18 Fh) . RUBBRIE Preris (16 F1) . EERJE Cyclosorus (11 F1) |
BREETR JB Adiantun (8 F) . E W ER)E Allantadia (8 Fp) . ¥R MIBR)E Asplenium (8 FP) FIZR R JE Colysis
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(6F) o 7R CEARXBREAEY) B JEE 10.45% ) S S FRISHY 75 Fh, % X R ISH Y SR BT
42.13% , MZIXFRISHEY X R LR .
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JE A 53 282 T AERRUE (R, AE DI AT AT LU B AR RIS DX R bR s sl ik . B
JE T H BA BRI, ) T RHE B AN RS IR Ao A0 A A B R 2, PR T T )& i 43 b
AT IR — R A5 F T I T L T A A5 A0S B, 278 R4 e A %t v [l R0 D8 1 43 A1 DX 2R AU 4 ) 43
FIEAE 2 SE A X R M B R 0, SR AU B — A" B R (LU 2R A
SRR, HERIARAE AL ), R BN LT KTV A SR AT R R AR BR S AR X 2R 67 J@ 141X 5 b 3 A )
A6 AN AR AR L)

e b B A3 A AR S 4% B B o BT LA, I IR AR ) TP A DX o DA BRGHS E A B o3
G, UETRERE, WME W@ Lygodium, =X FRJE Tectaria, =& Dicranopteris, T FRE
Ctenitis, YT ¥ )& Palhinhaea, Ki¥8 & Alsophila, ZR)&E Sphenomeris, WEAKFRIE Cheilosoria, £¥5k)E
Onychium , 4: B Wk)E Parathelypteris, &M B-JR)JE Arachniodes, 4:EJR)E Parathelypteris, 2X5R)E, HlHR
J& Rhachidosorus, %1 FEJk)JE Macrothelypteris, #5355k & Microlepia F14: B & Gibotium % 26 &, &
R A0 A (58 J& ) 1 44. 83% , MR 1% X BRZSAR W) X 2 o3 i 24 i b il s A1 4 ) 57
Equisetum, KWJE Hippochaete, YN R JE Phegopteris FISEHE KB Struthiopteris 25 4 J&, KW 5
J@ Cyrtomium, 7K ‘B J& Polypodiodes 1 FL75 J& Lepisorus 58 3 J& 43 %) i AEtt F 00 A )@ 19 6. 90% Fil
5.17% , EATESABOZ X RIS Y E X R AR, HHEE T X RIS Y E i X R A,
I 7 AR o3 ) By XA R 2 S ACRl, X SR DR A — B AR
2.2 MM MAEE

R — BRI IR, AU B R A8 o — A H XA DX ZR P B2 ol 0% 1 38 i A
SER, MR SE R AR —E S MR, A BAFERORZE R SR R A 2 2 R
AR, ANEN S ARG BTk, ArEANNEAIRE, LR eRRA T, i E A
(19 X 28 843 53 At T LA FE 43 T AR M AA TR 12t XA ) X 3R W e PR o L AR sk L IE i MR B AR iT
S5 IX 2R M B G R B e A

S 75 G4 S A 0T v [ Rl A 1 o3 A XSS AU ) o B B S SR B S AR A 1 o3 A X ALY
RNG3AEBL, K 25N LKA VE A B A7 2R T AMRBR AR ) X 2R 1Y 178 FHERISAH MR 531y 6 A>3 AT IX 21
KA AERI(E ),

Bt M ELIK TV 45 Bl A 2 TR R 25 IX 28 i 94 b 3L 53 A1 D) ARl 2 8oy |20 o 32, A T Bk A
Selaginella mairei, T35k Selaginella willdenowii, %2 = KL Selaginella uncinata, M 3k Selaginella
delicatula, ZEIR4:H0 Selaginella helferi, ZETN4:HH Selaginella picta, PXHELIAH] Equisetum diffusum, ZE4
¥ Hippochaete debilis, 1Fg 410 Lygodium conforme, 4:F4 Cibotium barometz 55 103 F, AR A7)
AR 59.54% o MR AR Wi sy, A& 1 RN o0 A (M M Selaginella repanda, i M 4 A
Selaginella remotifolia, VRZ%%4:FH Selaginella doederleinii , — T 45 #H Selaginella flagellifera, V1.7 44
Selaginella moellendorffii, 23 Osmunda japonica, T3 Dicranopteris pedata, 41> Lygodium japonicu,
KA XU MR Pteris dispar, FFIWEK R Cheilosoria chusana %523 ), FE—=ZD R 00 (5 BB
Cyclosorus molli, DMK ER Ctenitopsis ruscipes, FH FL5 Lepisorus contortu 5§ 5 Ff) Al v B — H A< /3 ffi
( A PRER R Adiantun  capillus-junonis, ¥ 35 %8 % Bk Allantadia hachijoensis, " 4E 55 I Bk Allantadia
chinensis, x4 BBk Macrothelypteris viridifrons %5 10 Fp ) 3 A~ K 3 38 Fh, &5 9F t A 4> 46 Fh 69
21.35% , Wb, ZB B X R R 5 A W0 &M Selaginella gebaueriana, = T 1 4 ¥ Lygodium
yunnanense, 5% Sphenomeris chinensis, WK JBFR Pteris najestic %5 25 Fp i EEA 4y, HARH A5
fiffig 14. 04% .
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Table 1  The areal-types of fern genera and species in remnant monsoon forest in valley of the Hongshui River in Guizhou

I3 AT X 27 JEEC AR % ) BT %o Flg (i % ) FhAT %/ %
LIRS i) 9 (13.43) 5(2.81)
iy oA
A A 9 (13.43) 15.52 4(2.25) 2.31
i ot
E2 I AT B i 7 (10.45) 12. 08
A WP —Z& W1 43 A 1 (1.49) 1.72
W —E W 2 A 1 (1.49) 1.72
A W — R 4 A 1(1.49) 1.72
TH K ffi Ay 3 (4.48) 5.17 2 (1.12) 1.16
PHE W > A
BB I I A 14 (20.90) 24.15 4(2.25) 2.31
AV PH IS A AT 43 A 9 (13.42) 15.53 82 (46.07) 47. 40
SV E P B W A 43 A 1(1.49) 1.72 4(2.25) 2.31
7 AR SE P HAHS T AT 23 A 1 (0.56) 0.58
AR YN AR WA A 2(1.12) 1.16
RN AR W ARG o A 10 (5.62) 5.78
IR BRI WA o A 1 (1.49) 1.72
MEIH RN B b S P A S $AAt 43 A 1 (1.49) 1.72
AT 43 A
Y 3R 43 A 1 (1.49) 1.72
S B A S 3RGHT 53 AT 1(1.49) 1.72
TH K it 7 Ay 431 1 (1.49) 1.72
kil
bR A A 4 (5.97) 6.90 1 (0.56) 0.58
R
RS 3 (4.48) 5.17 23 (12.92) 13.29
o [ —= R S A 5(2.81) 2.89
rp [ — H A0 10 (5.62) 5.78
T E A A 25 (14.04) 14.45
&it 67 (100) 100 178 (100) 100

VLM BERARE S IR

3 AKMHAKRFEWMBE LAY KRG H gk 2k X & oy B4

3.1 REFEHEM

WA — T Y X R, RRESRAINITEIZ X PR X R ), 0K Z X A X &R 5
S5 M ) 8t DX AR AT X AR DA LA, WP BT Z BIFFAE IR BC R, A RE S A MDA TR BT 5 i O AL
VRS HACR D S o AR SR A B R B e R R R T B T I L, mRg il SONAETLRAY | 1B
B b, BE L A SEREK . FEES . ORRFHTRT . AR RUDIRDRIRT B XS 2 1L AF 13 Al XAk
HAEPIX R 5 B LK 8 4 SR AT TR R BRI X R AT H RS, 4 G = 3 ek A
ALPETT THFFE EATZ A A LG A

T X R TP & PR A X R AR IR B E N Z — A XA F 5 TR A RE 2l A
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YRR H BRIy, EHmMEYRERRE, B FIZERE IR EEMEIEAL . ASCRIIZEZR WS & &
Bk BN LK I A SR A TR AR I RIS X R S A 13 A X AR DX R 1 R M T L
8o MEZREREGE SHIP R (R2) WLIEH, SHNLIKIN AR IR AF 2 MBI ) X R 10 5 PR AE T
FLALHY 14 AR PEI TSN B LD Mgl (35 2 A7) Z e eSS 3 6, HIX R
FEMTEREDK . SENRUNT . SHNFRES . SR E . SHNTGRIIE I, SHONAASE . St B dEnl . SEHIAE
B SRR R R RS 2310

®2 BMNAKTARERGFERMNBELXENRZSHAMKRLXEYMX RFESHLER

Table 2 Comparison of abundance of fern flora about the valley of the Hongshui River and other areas

HIX FHE %L L S; S; Herr
Givl EAW STINAESS 30 67 178 1.180 8 3
FENAETT AT 18 25 50 -1.3257 14
FeAER 20 38 60 -0.8925 11
SRS 37 83 180 1.796 2 1
SN e RE 7K 27 65 185 1.088 0 4
FNFERS 25 54 131 0.286 0 6
SN E 27 51 92 -0.058 6 7
GOl EA AL 21 35 64 -0.876 5 10
St MR B 20 33 55 -1.039 7 12
el AT 31 63 127 0. 665 4 5
SN 22 38 74 -0.6839 9
HHIEE I 25 39 62 -0.657 6 8
mLl 35 74 192 1.648 1 2
TG 19 30 56 -1.1300 13

B KALGA RS, = > LG =) /%y 1o
=

3.2 RFEMIEASTHEMMELLE

DX ZR A B AR FE TR DX R PP B — A X 2R Y B W o5 32 DX 2R 0 B (O & 1 5 0 A i)
(YT 52700 45 X R BUMIARGE T AR 3 o ARSI A T B S W S (] 1) T 7 00 I B 3
14 A HUERIX R 2 (6] A s B A B AR R JEE o 181 1 3R, SRIN 21K T R 45 5 A7 2= AR BR S A IX 2R 3t
HE o3 BRI RYITE L DX BRZE IX 2R fre R AL i i S 2R A — i

®3 BMAKTEABEREFETRMEEMMKKRERX ZIRN D PRR ST

Table 3 Statistics of frequency from each pteridophyte flora

AT M IX RIS IX 2R M B 303/ %

SE BRI SO SO SO SUM SO BOM SO SO BN SN WM BE 0 R

SR B IR ST S 1 N2 B S O S S it TR ST (7
o s ok T S I

2 1. 16 0. 00 0. 00 0.57 0.00 0. 00 0.00 0. 00 0.00 0. 00 0. 00 3.28 0.53 0. 00

3 2.31 0.00 0.00 0.57 1. 14 0.78 2.27 1. 64 0. 00 0. 00 0. 00 1. 64 0.53 0. 00

4 2.31 6.25 5.36 1. 15 0. 00 0. 00 0. 00 0. 00 3.92 0. 00 0. 00 3.28 0. 00 0. 00

4.1 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.53  0.00

4.2 0.58 0. 00 1.79 0.57 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 1. 64 1.59  0.00
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%3
I [7) DX BRZE X 7% B A3 H%/ %o
AR BRAE S SUN BUN O SN SH SN S SN S SN B Bl ZR
fr BRI R e WR RS mE R KW XY mE dih 'l Ba
RS ey 1 K il ] ) th

4.3 1.16 0. 00 0. 00 0. 00 0. 00 0. 00 1. 14 0.00 0. 00 0.00 0.00 0.00 1.06  0.00
4.4 5.78 2.08 0. 00 0.57 1.70 2.33 1.14 0. 00 3.92 1. 60 1.41 11.48 1.59  0.00
4.5 0.00 0. 00 0. 00 1.15 0. 00 0. 00 0. 00 1. 64 0. 00 0. 80 2.82 0.00 0.53 0.00
4.6 2.31 2.08 1.79 0.57 1.70 0.78 0. 00 0. 00 3.92 0. 00 0. 00 1. 64 1.06  0.00
4.7 47.40 39.58 32.14 29.89 23.86 31.78 31.82 19.67 43.14 31.20 16.90 44.26 31.75 11.76
5 0. 00 0. 00 1.79 1. 15 0.57 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 1.96
5.1 0.58 0. 00 3.57 1.72 1.14 2.33 3.41 4.92 1.96 0. 80 0. 00 0. 00 0.53 0. 00
5.2 0.00 0. 00 0. 00 0. 00 1. 14 0.78 0. 00 1. 64 0. 00 0.00 0.00 0.00 0.00  0.00
5.3 0.00 2.08 0. 00 0. 00 0.00 0.78 0.00 0.00 0. 00 0.00 0.00 0.00 0.00  0.00
6 13.29  22.92 26.79 17.82 8.52 6.20 3.41 1.64 21.57 19.20 26.76 14.75 0.00 35.29
6.1 2.89 2.08 7.14 6.32 3.41 2.33 6.82 13.11 1.96 2.40 2.82 0.00 27.51 0. 00
6.2 5.78 8.33 7.14 23.56 29.55 27.13 39.77 36.07 3.92  24.80 26.76 6.56 9.52 39.22
7 14.45 14.58 12.50 14.37 27.27 24.81 10.23 19.67 15.69 19.20 22.54 11.48 23.28 11.76

> 100 100 100 100 100 100 100 100 100 100 100 100 100 100

B, KRB E § PR RO py = ny/ Sy, B A IR R, 0B R MBI 2 S IH B4 4
s 3 R s 4 R TR A s 41 TS A A s 4. 2 Tk S B T S 4 A 4.3
ARSI A5 4. 4 S TSR S5 4. 5 45 8 SE MBI LR 45 4. 6 Oy 0 Al IHAA S 005 5
M5 4.7 AN A0 s S WA s 5.1 B LA A s 5.2 M ESHRAE AM 5. 3 S IFHE SR A1 ¢
6 WAAM; 6.1y h—F DHRIHES T s 6.2 sl E— B AR 7 AP EEAT M5

4 LRI A TR 2 MR A X R B o A

HAMEATHERGETIBSM s pu—
PIRIRHE L, JRA A AR SN i

RS ILRAE DR 9 W Bl T 42 (D AT
DAY ST T8 B (& e
AHAEA) , FET 30 FH67 B, QEK s k1
BSHURAR BN B, (R SRS ———— |
AR, G RER, BhR, R, TR
BEEWCRE. PmBERL . =R, BERIE o
PERBCSR R SR A SRR . R  som 2k
B EHUR . KBRS R . AU I
gmALE. OuxEmmRn D
ST LIS R ) (77 26 JR) K,

K 44.83% ;P MO S UL L HHY T A
AR (103 B, JHEARGA 59.54%
B E T AR, 5 5 TR X
Sl T R T PO T X, B A
K, FARDTEL, IR EHE S R A

0 5 10 15 20 25
rescaled distance cluster combine
Al REREHNESR ZRESHAKA

Figure 1 ~ Tree-shaped graph for cluster analysis of pteridophyte

in different areas
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SEARAF A I TR ST AT R O R e @AEIZBRIE X R h, b W8 T A i g B Il o0 A il 2>
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BT 25 AP EAEA RO AR AR 14.45% ) o @RESHrEREY], ZIRE X R 5 BRI
BRSAE ) IX 2% L L (8 L bt AR L o 35 4 D[] i g I ey 23 XU U XA R S 28, R
Yl B SRS AL 23 18 F2 A

i AL AL EHFH T HANAFRIREFRTANORANEFER Y, FAREIHRHT
TN F e Bk B, BRI B R A T RS
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