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ABSTRACT 
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1. INTRODUCTION 

he pterdophytes are the earliest vascular plants which first colonised on land. This T group is characterised  by the absence of flower/seeds  and have independant gametophytic 
generations. 

The Western Ghat region is one of the richest centeres of pteridophytes lodging over 236 
spies in the Kerala region alone (Nayar 1997). The   pteridophytes (Ferns  and Fern allies)       
represent a broad spectrum of biological types from small filmy ferns to arborescent tree 
ferns  and from submerged aquatics to epiphytes and xerophytes. 

Though, some of the pteridophytes prefer to a warm ciimate. majority of them are restricted 
to sheltered. densely-shaded. humid areas of the forests.  The great difference  which occur 
in the altitude. temperature, humidity, heavy        rainfall   and varied soil conditions have resulted 
in a rich and varied pteridophytic vegetation in Kerala. Since most of the spies arc: found 
in the remote   forest areas.  we have little knowledge on this group of plants and their  economic 
potential is not fully exploited. 

Conservation of endangered species. both in situ and ex situ preservations. are important. 
The in  situ conservations, as in National Parks and Bioreserves. provide natural protection 
and intact environment. the ex situ conservation as in the Green houses and Botanical Gardens 
can give materials for closer observations and detailed studies. both for academic purposes 
and economic utilization. 

In order to promote  the importance of pteridophytes and to create an awareness among the 
public for conservation and to develop a fern sanctuary, the Kerala Forest Department 
(Development)    identified Kuttiyar Valley near Munnar. presently known as Sylvan Valley 
for the establishment of a Fern Sanctuary. 

1.1 Sylvan Valley Fern Sanctuary 

The Sylvan Valley Fern Sanctuary is situated near Munnar  town in the Devicolam             Forest 
Range of Munnar Forest Division of Idukki     District (Fig. 1). . But for the administrative 
purposes  the sanctuary is being maintained by the Munnar Range. 

The fern sanctuary is 12 km away and from Munnar Town near Munnar       - Nettikudy Estate 
Road of Tata Tea Ltd. (Fig. 2). The entire sanctuary has an area of 8.6 hectare and has an 
average altitude of 1450 mabove from sea level. The area is an open    slopy  grassland which 
is flanked  on all  sides by Eucalyptus  plantations  intermixed With patches  of evergreen   shola 
forests  and   a true patch of marshy land on the southern end of the sanctuary (Fig. 3). 

The main entrance of the sanctuary is at the north western side and on the western side a 
trench has been taken to prevent the entry of wild elephants which are frequent in the 
nearby  areas.   Inside the sanctuary  plants like pine, cupressus,  some bamboo sp. and some 
flowering plants have been planted. A green house for maintaining live specimens  of   
pteridophytes       and a fish pond for raring rare    fishes have been established inside the sanctuary 
by the Forest Department. 
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Fig.2 Map of Munnar Range Locating Sylvan Valley Fern Sanctuary 
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2. MATERIALS AND METHODS 



3. REVIEW OF LITERATURE 

The earliest record on the ferns and fern allies of Western Ghats is perhaps the one by Van
Rheede(1678-1703) in his classical work Hortus Malabaricus in which 20 ferns and fern
allies were illustrated and described.  The first survey of South Indian Ferns was made by 
Col. R.H.Beddome (1863-1873) who gave a brief description and illustration of these
plants, After Beddome's work, emphasis was given to intensive exploration of other areas. 
Since  then numerous publications (Ravi& Joseph, 1976; Nair & Bhargavan, 1981; Nair & 
Dixit, 1981; Vohra, et al., 1982; Nair et al., 1988, 1992a, 1992b & 1994; Madhusoodanan

& Nampy, 1993; Nayar & Geevargheese, 1993; Madhusoodanan & Nampy, 1993; Leena &
Madhusoodanan, 1993; Majeed et al., 1994; Augustine, et al.,  1994; Azeez, et al.,  1996;
Leena & Madhusoodanan, 1996) were published from Kerala region pertaining to their 
taxonomic and other related studeis.  In some of the above publications collection of 

pteriodophytes from Munnar region were also included.  Recently Raju Antony, et al., (1996)
described a new variety of Grammitis from Munnar forest.

1991; Manickam & Irudayaraj, 1992; Nampy & Madhusoodanan, 1992; Madhusoodanan



4. RESULTS 

4.1 Floristic       analysis 

The pteridophytic  flora of the Munnar region is enumerated as Table 1. 
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Table 1 Enumeration of pteridophytic flora 

In India there are 1022 spies (24.5%) of pteridophytes that areknown to be endemic 
(Nayar. 1996). Kerala situated in the 'hottest' of hot spots of endemism in india is one of 
the world's outstanding areas of natural beauty with diversity of ecosystem, spies and 
genetic resources. Munnar region which comes under the Anamala - High Ranges and one 
of the thre'Hot Spots' of endemic centres of Kerala. This     region is considered as one of the 
richest botanical regions in Kerala with high degree of endemism.  Of the 159 spies of 
pteridophytes  recorded from Munnar region. 3 spies. 1 hybrid variety and 2 varieties are 
endemic to South India. About 15 species of ferns and fern allies are confined   to South 
India and Sri Lanka. 

Table II. List of endemic species 

Endemic to South India Confined to South lndia and Sri Lanka 



Fig. 4. Relative dominance of 10 pteridophytic families in the      study area 
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1. 

2

3

4.  

5

6. 

7 

Equisetum ramosissimum- Found naturally growing in the fern sanctuary, rare. 

Psilotum nudum - Found in the Mannavan shola. rare 

Botrychium lanuginosum - Found in the Eravikulam   hills. rare. 



1 1.  Cheilanthes farinosa and Cheilanthes bullosa  - Rare. 

12. Pellaea  boivinii - Extremely rare. not located from  the area after Levinge’s collections 
( 1883). 

13. Adiantum  - Seven  species are found in the Munnar   forests. A. hispidulum  is very rare. 

14. Davallia  bullata - Once a common epiphytic herb, now rare. 

15. Oleandra  muscifolia  - Epiphytic or lithophytic fern once common in the ghats. now 
restricted to some pockets of the shola forests. 

16.  Trichomanes obscurum  - Very rare in the Munnar forests. 

17. Cyathea crinita  - Beautiful tree fern now fast dissappearing from the forests.   

18. Asplenium - About 17 species are present in the Munnar forests. A. aethiopicum. A 
laciniatum, A. polyodon var. bipinnatum  are rare and seen only in the higher altitudes. 
A. serricula, A. tenerum, A. tenuifolium  and A. auritum are  seen  only in Edamalakudy  
 Among Asplenium, A. luciniatum is new record to Kerala. A. auritum and A.
tenuifolium  have been relocated during the present study after a lapse of 100 years very 
rare. 

19. Athyrium nigripus  - Very  rare, seen only in higher altitudes. 

20.Diplazium - About 7 species present in Munnar. D. cognatum, D. travancoricum  and 
D. sylvaticum    are rare  and found only in one or two pockets of the forests. 

2 1. Dryopsis scabrosa  - Endemic to S. India, very     rare. 

22.Polystichum  harpophyllum   and P. moluccens  are found only  in higher altitudes, rare.     

23. Arachnioides aristata Beautiful dark green fern once common in the lower altitude 
evergreen forests, now found to be rare. 

24.  Elaphoglossum beddomei  and  Elaphoglossum, nilgiricum  are endenmic to S. India, 
very ram. 

25 . Loxogramme  - 2 species present in Munnar. L. parallela      is very  rare. 

26. Crypsinus  montanus  - Rare, found only in the higher altitudes. 

27. Microsorium  - 3 species present, M. membranaceum facing extinction. 

28. Ctenopteris  subfalcata  - Very rare, new record to Kerala from Munnar. 

29 .Prosaptia contigua  - Very rare, located only in Edamalakudy. Collected after a lapse of 
100 years. 
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Ferns and Fern allies of Sylvan Valley Fern Sanctuary 



5. DISCUSSION 

The Munnar region lies in the highest reaches of the hilly tracts of high ranges (Nair. 1994 )
with an average elevation of ca 1500 msl. The unique physiography with high altitude. high 
rain fall and diurnal temperature fluctuations of the area resulted in a microclimatic  green 
house  in its several folds of mountains for the luxuriant flora of the area 

During thte study period 159 species of ferns and fern  allies under 70 genera      belonging to 29 
families were recorded.  Among   these 4 species one    hybrid     species and two varieties were 
recorded as endemic to south India and another 19 spies were recorded as spies confined  
to south India  and Sri Lanka. During the study two spies viz.,   Asplenium laciniatum   and 
Ctenopteris  subfalcata collected from Devicolam and Mannavan shola respectively were 
found    to be  new records  to Kerala.   Ferns like. Asplenium auritum.  Asplenium  tenuifolium. 

lapse of over 100years.  About 30 spies were recorded  as rare species occurring in Munnar. 
Species like. Pteridium aquilinum, Adiantum  sp, etc.. are widespread      in and around  Munnar. 

Eventhough tropical climate having high rain fall during   monsoon and warm climate  during 
the summer season provides a natural greeen  house for the pteridophytic  flora  of  Munnar. 
some species are found to be very rare now, though they  were common  in  the past. Species 
Like, Osmunda hugeliana, Angiopteris evecta, Cyathea spp , Diplazium  spp . Polystichum  
spp., Arachnioides spp, etc.,  once common in the forests of Munnar.   are very rare due to    
man made or natural fire, difforestation and destruction of the plants by the local people. 
Local people in Munnar extracted the pinnae of Cyathea,   Angiopteris. etc., for decorating 
purposes for their wide range of celebrations. Shifting cultivation method followed by the 
tribals settled in and around Munnar region also cause the damage to plants in the natural 
condition. Landslides due to heavy rain during monsoon also affects the rarity of plants. 

and Prosaptia contigua collected  from Munnar  forest were relocated from Kerala after a 

As a fragile  topography and ecosystem, Munnar is now gaining importance as a tourist spot 
in the high ranges. In order to create an awareness of  the importance of pteridophytes 
among public and to conserve  tho rare and endangered spies, the Forest Department 
selected the picturesque spot near Munnar. Sylvan Valley fern  Sanctuary with a green 
house inside the sanctuary for maintaining live collection of pteridophytes. The early stages 
of establishment  of the sanctuary is shown in Plates I to III. During  the construction  of the 
approach road and the green house several pteridophytes were cullected and maintained.  
After the construction of the green house several pteridophytes. ornamental  plants and trees 
like, Pinus and Cupressus were planted on the exposed   barren lands in the sanctuary for 
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33. A. tenuifoliumD. Don 
34.     A. unilaterale Lam.
35. 
36. A. zenkaranum  Kunze 
37. Athyrium                          hohenackeranum  (Kunze) Moore 
38.  Blechnum colensoi (Hook. f.) Wakef. 
39. R. orientale L. 
40. 
41. 
42. 
43. 
44.  Ceratopteris thalictroides (L.)  Brong. 
45.  Cheilanthes farinosa (Forsk.) Kaulf. 
46. C. mysurensis Wall. ex Bedd. 
47. 
48.  Christella papilo (Hope) Holtt. 
49.  Crypsinus   montanus Sledge 
50.  Ctenopteris subfalcata (B1.) Kunze 
51.  
52.  C .  crinita  (Hook.) Copel. 
53. 
54. 
55 .  
56. 
57. D. muricatum (Mett.) Aldrew.  
58.  D. polypodiodes   Bl. 
59.  D. sylvaticum (Bory) Sw. 
60.  
61. 
62. 
63. 
64. 
65.  D. hirtipes (B1.) Kunze 
66.  D. madrasensis   Fraser-Jenkins 
67. 
68. E. asplenifolia (Bory) Fee 
69. Elaphoglossum   beddomei Sledge 
70. 
7 1 . 
72. Glaphyropteridopsis  erubescens  (Hook. Ching 
73. Grammitis  attenuata Kunze 
74. G. medialis (Bak.) Sledge 
75. 
76. Huperzia  hamiltonii (Spreng.) Trev. 
77. 
78.  H.phlegmaria Roth 
79. 
80.     H. squarrosa (Forst.) Trev. 

A. unilaterale var. majus (C. Chr.) Sledge 

Bolbitis X prolifera (Bory) C. Chr. et Tardieu-Blot 
B. semicordata (Baker, Ching 
Botrychium daucifolium Wall. ex Hook.  et Grev. 
B. lanuginosum Wall. ex Hook. et Grev. 

C. tenuifolia (Burm. f.) sw. 

Cyathea gigantea (Wall. ex Hook.) Holtt. 

Davallia bullata Wall. ex Hook. 
Deparia petersonii (Kunze) M. Kato. 
Dicranopteris linearis (Burm. f.) Underwood 
Diplazium. brachylobum (sledge) Manickam & Irudayaraj 

Doryopteris  concolor (Langsd. et Fish. ) Kuhn 
Drymoglossum   heterophyllum (L. )Trimen 
Drynaria quercifolia  (L. ) J. Sm. 
Dryopsis scabrosa I Kunze Holtt.   
Dryopteris cochleata  (Buch. Ham.   ex D. Don)C. Chr. 

Egenolfia    appendiculata (Willd.) J. Smith 

E. nilgiricum  Krajina ex Sledge 
Equisetum   ramosissimum Desf.        

Hemionitis arifolia (Burmf.) Moore 

H. hilliana ( Nessel) Holub. 

H. phyllantha   (Hook. et Arnott.) Holub. 
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81. 
82. 
83. 
84. 
85. 
86.  
87.  
88 .
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 

Hypolepis    glandulifera  Brownsey et Chinnock    
Isoetes coromandelina L. f. 
Leptochilus   decurrens Bl. 
L. thwaitesianus Fee 
Lepisorus   amaurolepidus   ( Sledge )Bir &Trikha 
L. nudus (Hook.) Ching   
Leucostegia  immersa (Wall.) Presl 
Lindsaea odorata  Roxb. ex Griff.  
L. ensifolia Sw. 
Loxogramme   involuta  (D. Don) C. Presi 
Lycopodiella   cernua   (L.) Pic. Ser. 
Lycopodium    winhtianum Wall. ex Hook.  et Grev. 

L. microphyllum  (Cav.) R. Br. 
Marattia  Fraxinea  Sm. 
Marsilea minuta L. 
Microgonium   bimarginatum v.d.B. 
Microlepia speluncae   (L.)  Moore 
Microsorium  linguaforme  (Mett.)     Copel 

M. Membranaceum  (D. Don) Ching 
M. pteropus  (Bl.) Copel 

Nephrolepis auriculata (L. ) Trimen
N . multiflora (Roxb.) Janet 
Nistarika bahupunctica Nayar. Madusoodan et Molly 
Oleandra musifolia (Bl.) Presl 
Ophioglossum   reticulatum   L. 
Osmunda  hugeliana Presl 
Pellaea malabarica Nayar et Geevargh.  
Phymatosorus  lucidus (Roxb.ex Griff.) Pic. Ser. 
P. nigrescens (B1 )Pic. Ser. 
Pityrogramma  calomelanos (L.) Link var. calomelanos  Link   
Polystichum  harpophyllum    (Zenker ex Kunze)  Sledge 

P. subinerme (Kunze) Fraser-Jenkins 
Pronephrium articulatum (Houlst. et Moore  ) Hoitt. 
P. triphyllum           ( Sw) Holtt . 
Pseudocyclosorus   ochthodes    (Kunze) Holtt.  

Lygodium flexuosum  (L. ) sw. 

M. punctatum  (L.)   Copel     

118. Psilotum nudum (L.) P. Beauv. 
119. Pteris argyraea T. Moore 
120. P. linearis Poir. 
121.  P. longipes  D. Don 
122.  P. quadriaurita Retz. 
123. P. vittata L. 
124. Pyrrosia   lanceolata (L.) Farewell    
125.  Pyrrosia porosa var. porosa Hovenkamp  
126. Selaginella delicatula  (Desv. ex Poir. ) Alston 
127. S. inequalifolia (Hook. et Grev. Spring 
128. S. involvens  (Sw. )Spring 
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129. 
130. 
131. 
132. 
132. 
134. 
135. 
136. 
137.  
138. 

s. rapanda (Desv.) spring 
Sphaerostephanos  subtruncatus (Bory) I Holtt. 
Stenochlaena  palustris (Burm. f.) Bedd.
Stenogramma  pozoi  (Lagasca)r K. Iwats. 
Tectaria coadunata (J. Sm.) C. chr.  
T. paradoxa (Fee) Sledge 
T. wightii (Clarke )Ching  
Trichomanes  obscurum   B1. 
Trignospora  caudipinna  (Ching) Sledge 
Vittaria elongata Sw. 

Appendix II 

Ferns collected by KFRI from various forest localities in Kerala 

1.  Acrostichum aureum L. 
2. 
3.  Adiantum  aethiopicum  L. 
4. A. caudatum L. 
5 .  A. hispidulum Sw. 
6 .  A. latifolium Lamk. 
7 .  A. lunulatum Burm. 
8.  
9. Anemia wightiana Gard. 
10. 
1 1.  
12. 
13. 
14.  Araiostegia pulchra (Don) Copel. 
15. 
16. A.auritum Sw. 
17. A cheilosorum Kunze 
18. A. crinicaule  Hance   
19.  A. decrescens Kunze 
20. A. formosum Willd. 
2 1 .  A. inaequilaterale Willd. 
22. A. indicum Sledge 
23. A. obscurum  B1. 
24. A. polyodon Forst. 
25. A. semcula Fee. 
26. A. tenerum Forst. 
27. A. tenuifolium D. Don 
28. A. unilaterale  Lam. 
29.  
30. A. zenkaranum Kunze 
31. 

Actinopteris mdiata (Sw. ) Link 

A. zollingiri     Mett. ex Kuhn 

Angiopteris evecta (Forst.) Hoff. 
Antrophyum  plantagineum    (Cav. )Kaulf. 
Arachniodes    amabilis  (Bl. ) Tindale 
A. aristata (Forst. f. )Tindale 

Asplenium aethiopicum    (Burm., f. )Becherer   

A. unilaterale  var. majus (C. Chr.) Sledge 

Athyrium hohenackeranum   (Kunze)   Moore  
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32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43.
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55.  
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72 .  
73. 
74. 
75. 
76. 
77 
78. 
79. 

A. nigripes   (B1.) T. Moore    
Blechnum colensoi (Hook.  f.) Wakef. 
B. orientale L. 
B. semicordata  (Baker) Ching 
Botrychium daucifolium   Wall. ex Hook. et Grev. 
B. lanuginosum Wall. ex Hook. et Grev. 
Ceratopteris  thalictroides (L.) Brong. 
Cheilanthes farinosa (Forsk. )Kaulf. 
C. mysurensis Wall. ex  Bedd. 
C. tenuifolia (Burm.   f.) Sw. 
Crypsinus montanus Sledge 
Ctenopteris   subfalcata  (B1. ) Kunze  
Cyathea gigantea (wall. ex Hook. ) Holtt. 
Davallia bullata Wall. ex Hook. 
Dicranopteris linearis (Burm. f. ) Underwood 
Diplazium. esculentum (Retz.) Sw. 
D.dialatulum Bl. 
D. polypodiodes B1. 
D. sylvaticum  (Bory) Sw. 
Doryopteris concolor (Langsd. et Fish. ) Kuhn 
Drymoglossum heterophyllum (L.) Trimen 
Drynaria quercifolia (L.) J. Sm. 
Dryopteris cochleata (Buch.  Ham. ex D. Don) C. Chr. 
Elaphoglossum  beddomei  Sledge 
E. oilgiricum Krajina ex Sledge 
Equisetum  ramosissimum  Desf. 
Hemionitis arifolia (Burm. f.) Moore 
Huperzia hamiltonii   (Spreng.) Trev. 
H. hilliana (Nessel) Holub. 
H. phlegmaria  Roth 
H. phyilantha (Hook. et Arnott. ) Holub. 
H. squamosa (Forst.) Trev. 
H. ceylanica (Spring) Trev. 
Hypolepis glandulifera  Brownsey et Chinnock 
Isoetes  coromandelina  L. f. 
Leptochilus decurrens  Bl. 
L . thwaitesianus Fee 
Lepisorus amaurolepidus (Sledge)  Bir & Trikha 
L. nudus (Hook.) Ching 
Lindsaea odorata Roxb. ex Griff.
L. ensifolia Sw. 
Loxogramme involuta (D. Don) C. Presl 
L. parallela   Copel. 
Lycopodiella   cernua (L.) Pic. Ser. 
Lycopodium   wightianum   Wall. ex Hook. et Grev. 
Lygodium    flexuosum  (L.) Sw. 
L. microphyllum (Cav.) R. Br. 
Marsilea   minuta L. 
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80.  
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96.. 
97.. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 

Microlepia strigosa  (Thunb. ) Presl 
Microsorium linguaforme (Mett.) Cope1 
M. membranaceum (D. Don) Ching 

M. punctatum (L.) Copel 
Nephrolepis auriculata (L.) Trimen 
N. multiflora (Roxb. ) Jarret 
Odontosoria chinensis (L.) J. Sm. 
Oleandra musifolia (Bl. ) Presl 
Osmunda hugeliana Presl
Pellaea falcata Bedd. 
P. malabarica Nayar et Geevargh. 
Phymatosorus lucidus (Roxb. ex Griff ) Pic. Ser. 
P. nigrescens (B1.)Pic. Ser. 
Pityrogramma calomelanos (L. )Link var. calomelanos Link  
P. calomelanos ( L. ) Link var. aureoflava ( Hook. )Weath.  ex Baily 
Polystichum harpophyllum (Zenker ex Kunze ) Sledge 
P. subinerme (Kunze) Fraser-Jenkins 
Pronephrium articulatum (Houlst. et Moore ) Holtt. 
P. triphyllum ( Sw. ) Holtt. 
Prosaptia contigua (Forst. f.) Presi 
Pseudocyclosorus tylodes (Kunze) Ching 
Psilotum nudum (L) P. Beauv. 
Pteridium  aquilinum  (L.) Kuhn 
Pteris argyraea T. Moore    
P.confusa T.G. Walker 
P.kleiniana (presl ex Bedd.) Christ 
P. longipes D.,Don 
P. otaria Bedd. 
P. pellucida Presl 
P. quadriaurita Retz. 
P.scabripes Wall. ex Ag. 
P. vittata L. 
Pyrrosia lanceolata (L.) Farewell 
Pyrrosia porosa var. porosa Hovenkamp 
Selaginella delicatula  (Desv. ex Poir.) Alston 

S, inequalifolia (Hook.et Grev.)  Spring 

Stenochlaena palustris  (Burn.  f.) Bedd. 
Stenogramma    pozoi  (Lagasca)  K. Iwats. 
Tectaria coadunata ( J. Sm. )C. Chr. 
T. paradoxa (Fee), Sledge 
T. wightii (Clarke) Ching  
Trichomanes  obscurum B1. 

M. pteropus (Bl.) Copel 

S. involvens  (Sw. )spring 

124. Trignospora ciliala (Benth.) Holtt. 
125. Vittaria elongata Sw. 
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PLATE I

Bird'i eye view of the sanctuary from the Munnar-Nettil..-udi Road during the early

stage of development

Pine & Cupressus seedlings planted insidc the sancrnary



PLATE

Bir~ eye view of the sanctuary from the Munnar-Nettil..'"udi Road during the early
~tage of development

Pine & Cupressus seedlings planted insiJc the sancntary



PLATE II

A view from North Western entrance of the sanctuary

.I\ view from South Western comer of the sanct\1a1Y



PLATE ill

Marshy land on the South Eastern comer of thc sanctuary

View of the entrance to the sanctuary



PL.","TE N

Birds eye view of the sanctuary from Munnar-Nettikudy Estate Road after the

\.:Onstruction of Green House

Vi~w of the :-;anctuary from NOt1h~ :iide during the zig-zag con5troction ofthc t\"!nd



PL~TE V

Green House inside the sanctuary

Fi~h pond inside the sanctuary



PLATE VI

Inside view of the Green House with the collections

Inside view of. the Greeen HO\1Se



PLATE vn

Inside view of the C"rreen I lou.')e

Insidc view oi the <.1reen House



PL\TE \'Ill

E1K'chnum t:lrienta1~. Odontosoria chinensis plJmted outside the Green House

Nephro/epis i1Uricu/ata planteti oul"ide the ('Jfeen HOl1Se



PLATE LX

Marshy land on the South eastern comer of the sanct\.1a1Y, Grass land in the eariy

growth ot'Pine & Cupressus plants

Mar5hy land on the South We:item comer of the ~tI.Ilotuary





PUTE XI

Huperzia nilagirica (Spring) DLxit



PLATE XII

Selagine/1ainvolvens (Sw.) Spring

A. Botrychium lamlginosum Wall. ex Hook. & Trev.
B. Botrychium daucifolium Wall.



PLATE xm

Lygodium microphyllum (Cav. ) R. Br.

.4nemia wightiana Gard.



PLATE XN

Acro.\'tichum aureum L.

PeJJaea maiabarica Nayar et ~vargh.



PLATE XV

Adiantum hi.,pidulum Sw.

DavaJlia buJlata Wall. ex Hook.





PLA1E XVII

Pronephrium triphy/lum (Swartz.) Holtt.

"4spJenium ereClllm Bory e}; Willid.



PLj\TE XVIII

.4splenium unilaterale Lam. var. lmilaterale Lam.

.4splenium inaequi/aterale Willd.



PLATE XIX

Asplenium tenu(!olium D. Don

.4splenium auritum Sw.



PLATE XX





PLATE XXII

Dip/azium mUriCQIUm (Mett. ) Aldi,,'TW.

Dipl(lZium brachylobuln tSledge) Mtmickam & hudaya.rttj



PLATE XXIll

Dryopsis scahrosa .:KW1Ze) Hultt.

Elaphoglossum beddomei Sledge



Plate XXIV

B/echmlm colensoi (Hook. f) Wakef.

MicTO.\,orium linguaforme {Men.) Copel.



PLATE XXV

Micro.yorium pteropu.r (El.) Copel.

Microsoril4m pUnclatum t,L.) Copel.



PLATE XXvl

Phymato80rn.S' lucidu.f (Roxb. ex Griiff. ) Pic. Ser.

LeDtoch;lus decurrens Bl. tonna lanceolaws



PLATE X,XVII

Pyrro.~ia poro,~a var. poro.~a Hovenkamp

Lo.X"ogramme im'o/uta (0. Dm) Pres}



PLATE II

A view from North Western entrance of the sanctuary

.1\ view from South Western corner of the sanctuary



PLATE III

~y land on the South Eastern comer of thc sanctuary

View of the entrance to the sanctuary



PLATE N

Birds eye view of the :sanctuary from Munnar-Nettikudy Estate Road after the
~onstruction ot. Green House

Vi~w of the :ianctuary from North~ side during the zig-zag constroction ot' thc 1""!nd





PLATE VI

Inside view of the Green House with the collections

Inside view ot'the Greeen HO1.1Se




