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Abstract: Diversity of Ferns and Fern Allies in Natural Forest and along the
Natural Gas Pipeline in Thong Pha Phum District, Kanchanaburi Province (Orawan
Vannasri and Thaweesakdi Boonkerd Chulalongkorn University) The diversity of ferns and fern
allies has been assessed along the natural gas pipeline in Thong Pha Phum District, Kanchanaburi
Province from October 2001 to August 2002. A total of twenty-four sampling plots of 20 m X 20
m (4, 5 X 20 m subplots inside) have been established from KP 0 to KP 33. The diversity of ferns
and fern allies in disturbed (along gas pipeline) and undisturbed (natural forest) areas was
determined by counting the individuals in each subplot. Species richness and species diversity
were estimated using Margalef and Shannon-Weiner diversity indices, respectively. Species
similarity was also investigated using Jaccard’s coefficient. Other physical factors related to
pteridophyte diversity were examined including altitude, soil pH, %soil water content, soil bulk
density, %soil organic matter, soil texture and light intensity (%PAR). Species richness and
species diversity of natural forests were higher than those along the natural gas pipeline with the
only exceptions being at KP 6 and KP 9. Low or nil values of Jaccard’s coefficient was observed
indicating different species of pteridophytes in natural forests compared with those found along
the gas pipeline. Margalef and Shannon diversity indices were positive and significantly
correlated with %soil water content, but a negative significant correlation was observed with light
intensity (%PAR). Moreover, a significant correlation between soil pH and the Shannon diversity
index was also found. Canonical discriminant analysis was employed to reveal differences of
physical environmental factors between the disturbed and undisturbed areas. It was found that soil
pH and light intensity (%PAR) were the two most important factors in this regard.

Key words: Kanchanaburi Province, ferns, fern allies, pteridophyte
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Lycopodiaceae

Huperzia phlegmaria (L.) Rothm.

Lycopodiella cernua (L.) Pic. Serm.
Selaginellaceae

Selaginella minutifolia Spring
Wsn
Adiantaceae

Adiantum flabellulatum L.

Adiantum philippense L.

Cheilanthes tenuifolia (Burm. F.) Sw.

Pityrogramma calomelanos (L.) Link.
Aspleniaceae

Asplenium yoshinagae Makino
Blechnaceae

Blechnum orientale L.
Davalliaceae

Araiostegia imbricata Ching

Davallia trichomanoides Blume var. trichomanoides
Dennstaedtiaceae

Microlepia speluncae (L.) T. Moore

Microlepia strigosa (Thunb.) C. Presl|

Pteridium aquilinum var. wightianum (J. Agardh)

R.M. Tryon
Dryopteridaceae

Tectaria impressa (Fée) R. C. Moran

Tectaria polymorpha (Wall. ex Hook.) Copel.
Gleicheniaceae

Dicranopteris linearis (Burm.f.) Underw. var. linearis
Lindsaeaceae

Lindsaea ensifolia Sw.

Sphenomeris chinensis (L.) Maxon var. chinensis
Lomariopsidaceae

Bolbitis appendiculata (Willd.) K. Iwats.
Ophioglossaceae

Ophioglossum petiolatum L.
Polypodiaceae

Belvisia spicata (L.f.) Mirbel ex Copel.

Crypsinus cruciformis (Ching) Tagawa
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Lepisorus scolopendrium (Buch.-Ham. ex D. Don ) - 2 E

Mehra & Bir

Loxogramme centicola (D. Don) C. Presl| - 2 E

Goniophlebium subauriculatum Blume - 2 E

Pyrrosia lingua (Thunb.) Farw. var. lingua - 2 E

Pyrrosia nuda (Giesenh.) Ching - 2 E

Pyrrosia sp. - 2 E
Pteridaceae

Pteris biaurita L. NARIIENY 1,2 T

Pteris cretica L. Q(ﬂﬁlﬁa 2 T

Pteris tripartita Sw. - 2 T

Pteris venusta Kunze - 2 T

Pteris vittata L. nanan, NAaa 1,2 T
Schizaeaceae

Lygodium flexuosum (L.) Sw. NaIaaLIa, amﬂ‘ﬂqj 2

Lygodium polystachyum Wall. ex T. Moore Qmﬁa, Anngag 2

Lygodium salicifolium C. Presl HIWELAN 2
Thelypteridaceae

Amphineuron immersum (Blume) Holttum - 2 T

Amphineuron opulentum (Kaulf.) Holttum - 2 T

Amphineuron terminans (J. Sm.) Holttum - 2 T

Christella arida (D. Don) Holttum - 1,2 T

Christella dentata (Forssk.) Holttum - 2 T

Christella papilio (C. Hope) Holttum - 2 T

Cyclosorus hirtisorus (C. Chr.) Ching - 1,2 T

Pronephrium nudatum (Roxb.) Holttum nNaues 2 T
Woodsiaceae

Diplazium esculentum (Retz.) Sw. ARG, Qﬂﬁu 2 T
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d‘y d' Al 1R U a o dly a IS
Aunaldsfsudineslanwusiitofwmduiuy clay
\ wa o 2 A A . are
wiguantaluniguinazanas Tenglunguiiiu
lagganlngusrfarnudasnisanuduludn
Aaud19g4 (Boonkerd, 1996)
8. NITANBIANABIGUBITINYDIAW
(soil bulk density)
=2 ' a . .
INNTANBIALANEY soil  bulk  density

3 A | a o
(g/cm’) YN TITNTALSEAU LW TIB AN TY
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wuilassulnajauuwineviaieay fdady soi
bulk density gamfﬂuﬂﬂﬁﬁwﬂ@ Fausmid
dLady soil bulk density gaq@ﬁau’%nmummaﬁa
fey 1 KP 33 Jeaasvinty 0.99 uasuSiimiid
#1Laae soil bulk density @‘iwq@ﬁau‘%nmﬂﬂﬁm"ma
fIKP 6 fanaduwiiny 0.64 (MWl 3E) T9iTue
(2542) lddnswuintasmnauSiathuaaluazi
ANMURNANUBSUUUNARUALANNAWILUUBIINY B IAY
Aoudannunmuins v asdwAnd uengaiinnu
WRINMALTBITAATRUTIRLATANAWILUULARY
yo9¥asmaaziuni liuaaaslunsansassin
wudaNNraInRansvad i TunasATlnatf s ilsu
Tuthsysun@nden soil bulk density fnenuuw
N9refTY FAURAINRANBUINNTIIATINUBIING
viafiney
9. nmisAnmanwmeiiiodw (soil texture)

U3 muuIrafay snwmeiiladn
sulngjazlioumeannoiuasdisznounan ldur
Sandy Loam (SL) %38 Loam Sand (LS) $961991n
ﬁuﬁﬂwmmmﬁ%w:ﬁa%mﬂmmuﬂm%mgmﬂ
duwmiisnduesdisznay leun Loam (L), Clay
Loam (CL), Clay (C) antinuIiim KP 12, KP 15
war KP 27  Aufirasesusimdansusiiiadn
mouin S99 nanwmsiiioaugunsnuonleads
Qmauﬂ’alumiﬁm{waaau%wu'ﬂuﬂiﬂwﬁ@ia
il Fvesduislasnuinauusnmumwing
viofay saulwaidiitefuuuy Sandy Loam Sauilu
auﬁﬁqmawﬁ'@‘[uﬂﬁ@uﬁw‘ﬁ%wuﬁm‘*ﬁ'mﬁ'ums
Auausuluduriilvanluusiimesndnng
anuanlududnds suluusuduisnsosin
SAPAISIGT Clay, Sandy Clay Loam, Loam, Loamy
Sand ﬁazﬁQmamﬁ]mié:wﬁﬂaﬂaamuﬁwﬁu

10. ArwKaINKargyadinasialne

mMIAnEIANNRAINHA8a LA TuLa N
Inaidsaisulasls species richness index lag
ATWITWNIAT Margalef’s  index  LAZfN species
diversity index lagldauns Shannon’s index WU
Yraen species richness index (mwﬁ 4A) LAZAN
species diversity index (mwﬁ 4B) IRHaLTwRINY

Ap vTnmniidgangafeuTasIINma@ KP 3

U
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U mndeadlaun ludsy3um@ KP 6, KP 30
LRZANNLWIMNIYERNTY 1 KP 18, KP 30 Way KP
33 1i9anIwInva s uLasNTlnafua i Sun
wulunlasAnuivasuinnia luuisntas b diilsu
& - . - A ,
Yulag USNMINTITNIG KP 3 Wuinien species
. . . P A = P’ A o o
diversity index gga‘nq@maamﬂLﬂumnmwmuvl,u
1 1 A Aale A s :3’ =3 o va
Q%IWLHLL%%LLQZNLW?%@OQ’W’IU"URG%Jlﬁ]\‘i‘ﬂ’]lﬁllﬂ’s’]&l
WANUANBFINTILTIMUEUY WazIInMTANIIWLT
VSN TITNTIAUTIIIL KP 0, KP 3, KP 6 RLd5%
o e L.
dsandvduaglan KP 0 §lianniin uaz KP 6 Wy
WSudsanAu s riiaias Ui KP 3 wulisuds
mé’l’mmﬂﬁg@ FINNNTANENTITINIINIIATNLAS
FANNAUNNU LTI UWINBITNTE KP 3 Janw
6 1 A Aare a a v
suyItkvassnwgage FaNSudIandoaINI0 LT
= o A =2 A
uarhuanninisidaswudsdvasganiwainie
VANIE LLazam‘wLL'J@]éTan'j’lﬁmignﬁ'lmrJvl,ﬂ
1 U & 1 Y
wia'lal (§195191u Barthlott et al., 2001) TsRzngu il
rdnTineg ldluiuindenasuduinluame
gensadinalnlunisdivdldnuudimTaniuds
lugr9nzingavesfsdiandufosiingudy
(Benzing, 1990)
=1 =1 a a 6
NANEIANNIAL anVaITRAMN S LA I G
Tundasdagsauningvamay ezl 5IINTI@
' o . .. ' A o
LREAN similarity coefficient VaJeas KP D31t
nnwianwunieoliny lasld Jaccard  coefficient
WUIN6N similarity coefficient 71 KP 0, KP 3, KP 6,
KP 24, KP 27, KP 30 uaz KP 33 Henudugud
US1mndian similarity coefficient gafigafah KP 9,

KP 15 uas KP 21 lagfiduviniu 0.22 4 kP 18 §

'
A a

@1 similarity coefficient 1YiINNU 0.14 LazllaRa1son

@ '
=

nneslalWdAdanumInuaI N Auiansn
WuINRAN similarity coefficient 1NNy 0.23 Fazidin
M@ luudaz KP Adnwden species  similarity
coefficient #asu1n uaadliiAnIshavednasla
TWaAnulutsssum@uas e uuwIviafiey 3
auuana19ns lasinaznusiafiniauiuioy
VN Gonsinurfiamiioutuanaiiosunannulas
drog19fidns ludsssuausansunsevoy
s uiufiidalas ﬁdﬁf'ﬁm;ﬂvlﬁ’hma‘ﬂ@vlvdﬁ

AnulwsIsNAnuaINwIIIIa TN TY @mna;w
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Study sites

A

MW 4. A duade Margalefs index +SE luudaidlasng vSnmmminavamay uazlusssumaaaud KP 0 - KP 33

B @La88 Shannon’s index +SE luLLﬂadﬁ’Jaﬂ'N LI HULWITNTIATDY Lm:’luﬂmﬁum

N ATRaNNUANWINWanTYy azdusianny
a { s U W‘é 1 1 ~a
vsnmnlasuusananudslasssulngaznunsinm
ﬁuﬁgmumu W A1NANTAA b iINa 1w Nevin
anndrnsRanwuludsssuo@nuiase (forest
pteridophytes) 2z ldanansoiasalununnaudsle
P = o A ' Aa A & A
Wiasanilassaenuandsluansianwuluiui
s o Q‘ ) =
anIuNIn (Boonkerd, 1996; niaAN®, 2541) Lo o
anuaHwlunuIsazivwanig eausiannule
& 4 ' ' A ' A o ' o
wuﬂgmumumﬂ%mﬁwLquluﬂﬂaﬂmmuvxm
wrwludnuniduangrslunsasiowwss wrwly
dniduisnaniacan wiatduludsznevnludesd
YUNALAN
11, AINANN®S 32 IWT0ILNIAILAIN
o a I'4
AuarNKaInralgzadnasla e
NMIANENT998619 9 N19N18AIWA
U TNRFDANURIINAAILVDINOT LA MG buulad
dnun lagnia1aNuFUNRIV89a AR AN UAN
Margalefs index W8% Shannon’s index  WUI16N
ANUTULES (%PAR) JANMUTFURUTULUHNNRBALEA
Margalefs index Wazf1 Shannon’s index 88193l
WA YN IRRANIZAUANNLTENY 95% (MW 5A-
5B) ¢ %soil water content ANNFUNUEIUAN®IUL
L U 1 = = Q o 6 &)
A39Nwl1¥ nanrfeRausuNwswuusTwlylu
a = o A o o, ,
AamaasInunIaulsanununual Margalefs index

UWazF1 Shannon’s index a8NARBRIATINNEDAN

@
AA9ud KP 0 - KP 33

AUANMULTONY 95% (MW 5C-5D) uaze soil pH
Alanusuwnsadvlnedayneadanszaua
\TaNh 95% luAana@einunual Shannon’s index

aa o

1 = % ﬂ/ 6 0 y .
ua lAaNUFNAUTNIREAN LAY Magarlef's index
12. n1s@nwsdSguiiiguifovaniy
&4
MEAINYDINWT
iNanazlenI1uaIanemea 8N
AMUAWTRINRANANBIINTans eIl aunie
LANENINWAI B LLIaNANITMIINNAINIIN NE1IAB
NINTUNTATINIINUATNNIAN A DIN N AN LAY
MIramey AUNWNUIBTITNTAINALALInGazLl|s
=S = = Q- Y o a 6
dnsdSounsuny laviinisiiasneswaluys
wigulaslEdadonimonin laun %PAR, %soil
water content, soil pH, soil bulk density, %soil
organic matter LLa:ﬁ,’]mwugamm:é’m‘hmmmau
LARELURIAI08IINITLATITHAITIATILUN
(Canonical Discriminant Analysis) WUIABNLN
FITNTIANLUWIININBAITY FANNVLANA1IVDS
ﬂa%ﬁ'ﬂmdmﬂmwnﬂ KP N&n weh KP 21 a2
LAN@IINUUWBENIN TIFUNI1INT1EATNA
ANdIAAadl soil pH, %PAR, %soil water
content LAz %soil organic matter lagilaNansan
1 soil pH UMD %PAR &1N13OLBNTNANNEANT
1 I a o 1 &V veR
e I19BITNTIAAUUINITIaRNDY band 81.3

Wasifud (nnd 6)
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MWN 5. A anuauwkiszrninsdanuduLas (%PAR) fuen species richness index (Margalef's index)
B ANNFNAUTITRINAIAMUTULES (%PAR) NUFN species diversity index (Shannon’s index)
C ANURNWUTIZI196N %soil water content ILIAN species richness index (Margalef's index)
D ANNFNNUTITZIN9A soil pH NUFN species diversity index (Shannon’s index)
A o & 4 e & 4 a o o ga
AN 2. ﬂ%’«aﬂmmwmwiuwuﬂmgﬂsumu (MULWIIMITEMDY)  UazAWNTNDTINTNG  LAZURAIANNTNABIALAN
species richness index LLa¢ species diversity index
fodanemann | Awngnsunaw | Aundhsssama Species Species Taxonomic
(ALK richness index diversity index diversity index
1 24
N9N179)
< o vL.qu,.s vl.vLms vL.,s « o & VL:d « o & ‘/
ANNFINNILAVUINELS U laAn N dlaanun URANMUTNAUT | LURONURNAUD
ANNTUTNANTVD 1ai'lédnm Talddnw Talddnw 1ai'ld@Enm v
a1nel
USanowinelu (dall) Tailddnm 1ai'lédinm lai'ledinm lai'lednun v
ANULTULRS (%PAR) g4 @ + + 1ai'ld@Enm
soil pH M 84 - - laild@nmn
%soil water content @ &9 + + lailadnmn
%soil organic matter @ g + + Tala@nmn
soil bulk density 84 @ - - laild@nmn
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WA 6. Ordination plot  MNANTASBMNIMEATWLS I
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ANMIIATIZR Canonical Discriminant Analysis
luntasmatnaudnmmuingvamay  uazludh
FISUING Gaue KP 0 - KP 33

13. andwazavifa98n1NILAIN
- o & oA
nnMsandassnsnmonwluiuigi
ANIUMIU (AUUKIIaiTY) uae Awnt
5570116 laud mmgammzé’uﬁwua (altitude)
A o o a 4 A
ANMUTUFUANT IWa1N@ USunaindudell anw
L& (%PAR), soil pH, %soil water content,
%soil organic matter, soil bulk density mminﬁqﬂ
LRZLFAIANNFNAUSALUAN species richness index

LLRE species diversity index e (m‘n\‘lﬁ 2)
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