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1. GENERAL INTRODUCTION 

K.K.N. Nair 

Botany Division 
Kerala Forest Research Institute, 

Peechi, Kerala, India 
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1.2. Topography 

1.3. Vegetation 

1.3.1. Forest plantations 

1.3.2. Natural forests 

1.3.2.1. Evergreen 

1.3.2.2. Moist deciduous 

1.3.2.3. Dry deciduous 

1.3.2.4. Scrubs 

1.4. Remarks on the forest types of Malayattoor 

Malayattoor (Ernakulam District, Kerala State, India) is a well 

known place in the central part of Kerala, mainly because of the pre- 

sence of one of the seven Churches which St. Thomas established in the 

State. The place is also historically reputed as it is very proximal 

t o  the birth place of Ad1 Shankara at Kalady, where there exists a 

temple and a Stupa (tower), and is the seat of the proposed first 

Sanskrit University in India. For the reasons mentioned above, at 

present, Malayattoor is often visited by both pilgrims and tourists, 

and t o  facilitate this, a tourist complex is also coming up there to 

provide accommodation and recreational facilities to the people who 
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visit the area. Also, there is a forest path that leads to the top of 

the hillock Kurishumudi at Malayattoor, where there is the Golden 

Cross and a church. Christians from different parts of South India 

come here to worship, almost round the year, which was rather seasonal 

in the past. To enjoy the sylvan environment of Malayattoor, lot of 

tourists and also people visiting the birth place of Adi Shankara and 

the Stupa at Kalady also extend their trips to Malayattoor. An added 

attraction of Malayattoor is the Manappattu Chira - a shallow but vast 

pond at the foothills o f  Kurishumudi with boating facility - which is 

now being beautified by the Tourism Development Corporation to attract 

more visitors. 

I t  is near this well known religious and tourist centre that 

Kerala Forest Department is planning to establish the "Adi Sankara 

Nature Study Centre" with financial support from the World Bank. As 

envisaged, the Study Centre tries to incorporate informative details 

on various aspects of natural and man-made forests o f  the State to be 

o f  educative value to nature lovers, students, forest dwellers, scien- 

tists, tourists, etc. who frequent the area. For this, information on 

various aspects of the natural and man-made forests of Kerala is a 

pre-requisite and the present study is intended to generate the same 

for Kurishumudi and surrounding forest areas of Malayattoor. 

1 .1 .  LOCATION 

The study area comes within the Kalady Forest Range of 

Malayattoor Forest Division, situated between 9o47' and 10o17' North 
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l a t i t u d e  and 76o16' and 76o57 '  E a s t  l o n g i t u d e ,  i n  t h e  Ernaku lam 

D i s t r i c t  o f  K e r a l a  S t a t e  ( F i g .  1.1). The F o r e s t  D i v i s i o n  i n c l u d e s  f o u r  

ranges,  namely Ka lady ,  Kodanad, Kothamangalam and Thodupuzha w i t h  a 

t o t a l  o f  about  680 km of f o r e s t  l a n d  b e l o n g i n g  t o  i t  w i t h  a n  e f f e c -  

t i v e  f o r e s t  c o v e r  o f  570 km2 (Chandrasekharan, Forest Resources of 
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Kera la ,  1973) .  

Ka lady  F o r e s t  Range c o v e r s  about  7199 h a  and i s  b o r d e r e d  on t h e  

South  b y  P e r i a r  r i v e r ,  E a s t  b y  a c a n a l  t h a t  j o i n s  P e r i a r  ( l o c a l l y  

known as I l l i t h o d u  wh ich  i s  a l s o  t h e  name o f  a p l a c e  n e a r b y ) ,  N o r t h  b y  

a t a r r e d  r o a d  t h a t  ex tends  from Perum-Thodu t o  Pos t  O f f i c e  J u n c t i o n  

n e a r  Pandupara Church and on t h e  Wes t  b y  a t a r r e d  r o a d  t h a t  l e a d s  t o  

Angamali  t h r o u g h  Manjappra  v i l l a g e .  The Range i s  d i v i d e d  i n t o  four 

s e c t i o n s  ( F i g .  1 . 2 )  namely Karakad (1887 h a ) ,  Ku r i shmud i  (1118 h a ) ,  

Kannimangalam (2237 h a )  and Everg reen  (1958 h a ) .  

The t a r r e d  r o a d  t h a t  d e v i a t e s  towards N o r t h  f r o m  Ka lady  J u n c t i o n  

o f  t h e  Main C e n t r a l  Road o f  K e r a l a ,  a f t e r  t r a v e r s i n g  f o r  about  20 km 

i n  a n o r t h e r n  d i r e c t i o n  ends a t  a p o i n t  c a l l e d  Kadapara i n  the foot  

o f  Ku r i shmud i  peak. From t h i s  p o i n t ,  t o  t h e  t o p  o f  Kur ishumudi ,  t h e r e  

i s  a f o r e s t  p a t h  o f  about  20 m w i d t h ,  now p l a n t e d  w i t h  shade t r e e s  on 

b o t h  s i d e s  o f  i t  t o  p r o v i d e  shade f o r  peop le  d u r i n g  s u m m e r  when they 

go t o  t h e  chu rch  a t  t h e  t o p  o f  t h e  h i l l  f o r  worsh ip .  The p a t h  ends a t  

t h e  t o p  o f  Ku r i shumud i  peak (387 m above m s l ) ,  w h e r e  t h e  Golden Cross 

and c h u r c h  o f  S t .  Thomas a r e  s i t u a t e d .  

At Kadapara, a l o n g  t h e  n o r t h e r n  boundary  o f  t h e  pond Manappattu-  

C h i r a ,  t h e r e  goes a t a r r e d  r o a d  towards  Wes t  wh ich  a f t e r  a c o u r s e  o f  
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about 500 metres joins the road that leads to Angamali via Manjappra, 

mentioned earlier. Southern border o f  this road is the Manappattu- 

Chira, a shallow pond, which get almost dried up during summer, when 

several aquatic and semiaquatic species colonize at its bottom. Here 

and there, in the wet bottom o f  the pond, local people raise small 

patches of paddy crop when it is empty. The pond is with well built 

boundary walls around it and is provided with a boat landing platform 

in the middle on its sourthern side. 

About 500 metres before reaching the bottom of Kurishumudi peak, 

there is a metalled road which takes an easterly direction and runs 

along the side of I11i-thodu to link the tarred road that leads to 

P.O. Junction near Pandupara. Similarly, a forest road that goes 

interior from the P.O. Junction-Manjappra--Angamali road, from near 

Kannimangalam Guard Station, runs through the Kannimangalam forest 

section and meets the above mentioned road that runs paralleled to 

I11i-thodu. Apart f r o m  these, there is no motorable path within the 

reserve forest area. Hence, many parts of i t  are either approachable 

only by foot or inaccessible mainly due to topographical peculiarities 

and steep slopes with steep rock, characteristic to the area. 

1.2. TOPOGRAPHY 

The study area is situated along the western slope of the 

Western Ghats of Kerala. The maximum height of the area is about 387 

m above msl at the apex of Kurishumudi peak which comes down to 50 m 

in the foothills. The whole area is hilly in character and ground 
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surface i s  h i g h l y  undu la t ing  and rugged. From the p l a i n s  o f  Kalady, 

the h i l l o c k  Kurishumudi suddenly r i s e s  t o  a t t a i n  a he ight  o f  387 m 

above m 5 l .  The southern slope o f  t h i s  h i l l o c k  i s  steep, whereas to-  

wards West, the s lope i s  gradual.  I n  t h i s  region p l a n t a t i o n s  o f  Cashew 

a r e  q u i t e  common. Towards the eastern s ide  o f  Kurishumudi a l so  the 

south-eastern p a r t  i s  r a t h e r  undu la t ing  and gradua l ly  descending 

whereas the narrow top o f  the r i d g e  cont inues i n  an e a s t e r l y  d i r e c t i o n  

and a f t e r  t ak ing  a southern course comes down almost suddenly t o  the 

p la ins .  The no r the rn  s ide  o f  Kurishumudi i s  sometimes w i t h  sudden 

decends w i t h  sheet rock here and there and sometimes w i t h  shal low 

depressions harbour ing moist deciduous fo res ts .  As i t  reaches the 

f o o t h i l l s ,  p l a n t a t i o n s  o f  t e a k  and a d is turbed n a t u r a l  f o r e s t  which 

was under i l l e g a l  occupation p rev ious l y  and ev ic ted  dur ing  the e m e r-  

gency per iod ,  e x i s t .  I n  t h i s  a r e a  a r e  q u i t e  common f r u i t  t r e e s  l i k e  

Jack,  Mango, Citrus, Tamarindus and so on, and G l y r i c i d i a  as hedge, 

p lanted by the encroachers. Even boundaries o f  each o f  the encroached 

p r i v a t e  ho ld ings  a r e  seen now i n  t h i s  a r e a .  When i t  reaches the 

bottom of the h i l l o c k ,  towards the north-eastern p a r t ,  there  e x i s t s  an 

extensive grassland surrounded by moist  deciduous f o r e s t s  and t e a k  

p lan ta t i ons .  Th is  grassland, dur ing  r a i n y  season, become water-logged. 

Around t h i s  grassy patch i s  seen l u x u r i a n t  n a t u r a l  moist  deciduous 

f o r e s t s  w i t h  f a i r l y  r i c h  f l o r i s t i c  d i v e r s i t y .  I t  i s  through t h i s  

v a l l e y  t h a t  the f o r e s t  road t h a t  s t a r t s  from Kannimangalam t raverses  

and m e e t s  the above mentioned road border ing Illi-thodu, the eastern 

boundary o f  the Forest  Range. Towards the nor thern  s ide  o f  t h e  r i d g e  

t h a t  t raverses  the area from Kurishumudi, about a k i lometer  East o f  

the peak, there  i s  a depression harbouring a s m a l l  patch o f  evergreen 

f o r e s t .  Th is  evergreen patch s low ly  descend, engu l f ing  a s m a l l  h i l l  
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s t r e a m  and a w a t e r f a l l .  Beyond t h i s ,  t h e  f o r e s t s  g e t  t r a n s f o r m e d  i n t o  

moist d e c i d u o u s  t y p e ,  f o l l o w e d  by  p l a n t a t i o n s  o f  t e a k ,  t h e  o n c e  en-  

c r o a c h e d  a r e a  and t h e  g r a s s y  open  l a n d .  Beyond t h e  e v e r g r e e n  p a t c h ,  

t h e  na r row r i d g e  o f  t h e  h i l l  e x t e n d i n g  from Kurishumudi peak t a k e s  a 

s o u t h e r n  d i r e c t i o n  w i t h  s h e e t  rock h e r e  and t h e r e  and merges  w i t h  t h e  

a g r i c u l t u r a l  l a n d  on t h e  S o u t h- e a s t e r n  boundary  o f  t h e  F o r e s t  Range. 

The sudden  change  i n  t h e  d i r e c t i o n  of  t h e  

e x t e n s i v e  v a l l e y  of  moist d e c i d u o u s  f o r e s t s  a t  a 

t o w a r d s  t h e  e a s t e r n  s i d e  o f  Kur ishumudi .  T h i s  

r i d g e  

p l a c e  

s a h  

a r e a  due  t o  human i n t e r f e r e n c e s  l i k e  c o l l e c t i o n  o f  

h a s  c r e a t e d  an 

known a s  P o t t a h  

g h l y  d i s t u r b e d  

g r e e n  manure ,  

f o d d e r ,  f i r e w o o d ,  m e d i c i n a l  p l a n t s ,  and so on .  The v a l l e y ,  when i t  

r e a c h e s  t h e  s o u t h e r n  l i m i t  o f  t h e  r e s e r v e d  f o r e s t ,  is w i t h  s e v e r a l  

e x t e n s i o n s  of  s h e e t  rock o r  rock  o v e r l a i d e n  w i t h  a t h i n  l a y e r  of s o i l  

where t h e r e  is a t o t a l l y  f a i l e d  p l a n t a t i o n  o f  t e a k .  T h i s  a r e a  is now 

b e i n g  p l a n t e d  up w i t h  s e v e r a l  i n d i g e n o u s  t i m b e r  s p e c i e s  l i k e  D a l b e r g i a  

l a t i f o l i a ,  A l b i z i a  o d o r a t i s s i m a ,  T a m a r i n d u s  i n d i c a ,  C a s u a r i n a  e q u i  -  

s e t i f o l i a ,  e t c .  by t h e  F o r e s t  Depar tment .  

Here  and t h e r e ,  b o r d e r i n g  or  p e n e t r a t i n g  i n t o  t h e  r e s e r v e d  

f o r e s t s ,  a r e  p r i v a t e  h o l d i n g s .  I n  s u c h  h o l d i n g s ,  c r o p s  l i k e  c o c o n u t ,  

p i n e a p p l e ,  cocoa, r u b b e r ,  a r e c a n u t ,  e t c .  a r e  grown by p r i v a t e  p a r t i e s .  

Such a r e a s  a r e  p r e s e n t  i n  Karakad  and Kurishumudi s e c t i o n s  a l s o ,  q u i t e  

i n t e r i o r ,  s u r r o u n d e d  by r e s e r v e d  f o r e s t s  of  t h e  d r y  or moist d e c i d u o u s  

t y p e s .  

Q u a r r y i n g  i n  a common phenomenon, ma in ly  w i t h i n  t h e  r e s e r v e d  

f o r e s t s  o f  Karakad  and Kur ishumudi  s e c t i o n s .  Rocky a r e a s  i n  t h e  two 
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s e c t i o n s  a r e  g i v e n  on l e a s e  b y  t h e  F o r e s t  Department t o  p r i v a t e  p a r -  

t i e s  f o r  t h i s  purpose.  S e v e r a l  s m a l l  approach r o a d s  o f  tempora ry  

n a t u r e  a l s o  s t a r t  f r o m  t h e s e  q u a r r i e s ,  c o n n e c t i n g  the nearby  t a r r e d  

roads,  t o  enhance t r a n s p o r t a t i o n  f a c i l i t y .  

There i s  a l a r g e  c a n a l  b e i n g  dug t h r o u g h  t h e  r e s e r v e d  f o r e s t  

a rea  t o  t a k e  w a t e r  from B h o o t h a t h a n k e t t u  Bar rangeIEdamalayar  dam. T h i s  

i s  t o  d i s t r i b u t e  w a t e r  t o  t h e  p l a i n s  o f  Ka lady  f o r  a g r i c u l t u r a l  p u r -  

poser;. I n  some areas,  t h e  c a n a l  i s  10-15 m deep depend ing upon t h e  

topography o f  t h e  area.  L a r g e s c a l e  remova l  o f  r o c k  and s o i l  t a k e s  

p l a c e  h e r e  a l s o .  There i s  a l s o  a s m a l l  b r i d g e  b e i n g  c o n s t r u c t e d  t o  

l i n k  the two p o r t i o n s  o f  t h e  r e s e r v e  f o r e s t  wh ich  w e r e  s e p a r a t e d  b y  

the d i g g i n g  o f  t h e  c a n a l .  

1.3. VEGETATION 

The s t u d y  a r e a  possess b o t h  n a t u r a l  and man-made f o r e s t s .  The 

n a t u r a l  f o r e s t s  a r e  m a i n l y  o f  t h e  t r o p i c a l  m o i s t  dec iduous  t y p e .  Man- 

made f o r e s t s  i n c l u d e  p l a n t a t i o n s  o f  t e a k  and cashew. On one s i d e ,  t h e  

f o r e s t s  o f  t h e  a r e a  a r e  h i g h l y  d i s t u r b e d  and degraded,  and on t h e  

o t h e r ,  p l a n t a t i o n s  o f  t eak ,  f i r s t  e s t a b l i s h e d  i n  1865, a r e  m o s t l y  

u n s u c c e s s f u l  due t o  v a r i o u s  reasons  i n c l u d i n g  p o o r  s i t e  q u a l i t y .  How- 

e v e r ,  cashew p l a n t a t i o n s  r a i s e d  as  an a l t e r n a t e  c r o p  on v e r y  p o o r  

l a t e r i t e  s i t e s  have p e r f o r m e d  q u i t e  w e l l  i n  M a l a y a t t o o r .  H e a l t h y  and 

h i g h  y i e l d i n g  p l a n t a t i o n s  of  t h i s  cash c r o p  may b e  seen i n  t h e  foot-  

h i l l s ,  e s p e c i a l l y  o f  t h e  Karakad s e c t i o n  and t o  some e x t e n d  i n  t h e  

Kannimangalam p a r t  o f  t h e  r e s e r v e d  f o r e s t .  
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1.3.1.  Forest  p l a n t a t i o n s  

As mentioned e a r l i e r ,  i n  and around Kurishumudi, f o r e s t  p lan ta-  

t i o n s  o f  teak and cashew are q u i t e  prevalent .  F a i l e d  teak p l a n t a t i o n s  

a r e  a l so  seen i n  Kurishumudi, Karakkad and Kannimangalam sect ions.  

Towards the w e s t e r n  s ide  o f  Kurishumudi, on the way t o  Evergreen sec- 

t i o n ,  there are areas o f  failed teak p l a n t a t i o n s  which are now p lanted 

up w i t h  n a t i v e  species l i k e  Da lbe rg ia  l a t i f o l i a ,  Tamarindus i n d i c a ,  

Pterocarpus marsupium, etc.  i n  an e f f o r t  t o  convert  those a r e a s  i n t o  a 

p roduct ive  zones. Along the southern s ide  o f  the Kurishumudi peak a lso  

s i m i l a r  p l a n t i n g  progrmmes have already been s ta r ted .  As such, there 

i s  no successfu l  teak p l a n t a t i o n  on the South, East and western s ides  

o f  Kurishumudi h i l l o c k  which faces us once we reach the bottom o f  

Kurishumudi. However, some t e a k  p l a n t a t i o n s  o f  Kannimanqalam sec t ion  

on the nor thern  s ide  o f  Kurishumudi peak i s  more o r  l e s s  su rv i v ing .  I n  

'the f a i l e d  t e a k  p l a n t a t i o n  areas and as undergrowth i n  those e x i s t i n g  

p l a n t a t i o n s  i n  Kannimangalam sect ion,  ground f l o r a  i s  r a t h e r  poor due 

t o  var ious types o f  d is turbances and a l s o  poor s i t e  q u a l i t y .  

Towards the western s ide o f  Kurishumudi, spread over i n  Karakad 

and Kannimangalam sect ions,  a r e  seen f a i r l y  l a rge  areas o f  cashew 

p l a n t a t i o n s  t h a t  a r e  per forming q u i t e  w e l l .  Most o f  the cashew p l a n t-  

a t ions  w e r e  ra i sed  on l a t e r i t i c  areas, border ing  the s ides  of the 

t a r r e d  road t h a t  leads t o  Angamali v i a  Manjappra. I n  the cashew plan-  

t a t i o n s ,  eventhough human in te r fe rences  a r e  very h igh,  species o f  

O s b e c k i a ,  Z i z i p h u s ,  A l s t o n i a ,  M e m e c y l o n ,  S y z y g i u m ,  e t c .  a r e  q u i t e  

common which a r e  mostly bushy i n  nature. 
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1.3.2. N a t u r a l  f o r e s t s  

With in  t h e  f o u r  s e c t i o n s  o f  Kalady  r a n g e ,  v i z .  K a r a k a d ,  

Kannimangalam, Kurishumudi and E v e r g r e e n ,  t h e  f o r e s t  t y p e s  met w i t h  

i n c l u d e  e v e r g r e e n ,  s e m i e v e r g r e e n ,  moist d e c i d u o u s ,  d r y  d e c i d u o u s  and 

s c r u b  v e g e t a t i o n .  At t h e  o u t s e t ,  i t  is wor th  m e n t i o n i n g  t h a t  a l l  t h e  

f o r e s t  p o r t i o n s  of t h e  Kalady  Range a r e  i n  a much f r a g m e n t e d  and de-  

g r a d e d  s t a t e  due  t o  v a r i o u s  r e a s o n s . ,  t h e  most i m p o r t a n t  among them 

b e i n g  human i n t e r f e r e n c e s  and poor  s i t e  f a c t o r s .  

1.3.2.1. Evergreen forests 

The o n l y  p a t c h  o f  e v e r g r e e n  forest i n  t h e  whole o f  t h e  s t u d y  

a r e a  is s e e n  i n  a d e p r e s s i o n  o f  t h e  mount Kur i shumud i ,  t o w a r d s  i ts 

n o r t h - e a s t e r n  s i d e .  He re ,  t h e r e  is a r i c h  a s semblage  of  s e v e r a l  e v e r-  

g r e e n  s p e c i e s  which i n c l u d e  t r e e s ,  woody s h r u b s ,  h e r b s ,  l i a n a s  and 

t u b e r o u s  s p e c i e s .  The t o p  canopy is composed o f  l o f t y  t r e e s  l i k e  

Myristica dactyloides, Knema attenuata, Vateria indica, Artocarpus 

hirsutus, e t c .  The m i d d l e  s t o r e y  t r e e s  i n c l u d e  Baccaurea courta- 

llensis, Caryota urens, Hydnocarpus pentandrus, Saraca asoca, Ixora 

brachiata, Chionanthus mala-elengi, Olea dioica, Neolitsea cassia, 

and so on.  On t h e  g r o u n d ,  s t u n t e d  t r e e s  and l a r g e  s h r u b s  l i k e  

Xanthophyllum flavesrens, Ixora arborea, Polyalthia longifolia, Poly- 

althia rufesrens, Dichapetalum gelonoides, Maesa perrottetiana, Anci- 

strocladus heyneanus, Sapindus emarginatus, Nothopegia travancorica, 

e t c .  and g round  h e r b s  l i k e  s p e c i e s  of  Nilgirianthus, Ophiorrhiza, 

Pavetta, Peperomia, Calamus, Elatostemma, Begonia, Chasalia, Aege- 

nitia, e t c .  a r e  f a i r l y  common. Also, e p i p h y t i c  o n  t a l l  and medium 
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s i z e d  t r e e s  o f  t h e  f o r e s t s  may b e  s e e n  o r c h i d s  l i k e  D e n d r o b i u m  m a c r o -  

s t a c h y u m ,  V a n d a  t e s s e l l a t a ,  e t c .  T h e r e  is a small h i l l  s t r e a m  strating 

f rom a d e p r e s s i o n  w i t h i n  t h i s  e v e r g r e e n  p a t c h ,  which a f t e r  a s t e e p  

f a l l  o f  a b o u t  15 m h i q h ,  c o n t i n u e s  to  f l o w  i n t o  t h e  p l a i n s  and j o i n s  

w i t h  Perum-thodu, f a r  beyond t h e  e a s t e r n  bounda ry  o f  t h e  r e s e r v e d  

f o r e s t .  Along t h e  s i d e s  o f  t h i s  h i l l  s t r e a m  may b e  s e e n  s p e c i e s  l i k e  

C a l a m u s  t h w a i t e s i i ,  S a r a c a  a s o c a ,  O c h l a n d r a  t r a v a n c o r i c a ,  a n d  s o  o n .  

g rowing  l u x u r i a n t l y .  The e v e r q r e e n  p a t c h ,  in its n o r t h e r n  l i m i t ,  

me rges  w i t h  t h e  moist d e c i d u o u s  f o r e s t  o f  Kannimangalam s e c t i o n  which 

i n  t u r n  b o r d e r s  t h e  t e a k  p l a n t a t i o n s .  

1.3.2.2. Moist d e c i d u o u s  f o r e s t s  

The moist d e c i d u o u s  f o r e s t s  a r e  r a t h e r  w e l l  d i s t r i b u t e d  i n  t h e  

s t u d y  a r e a ,  eventhough i t  is much f r a g m e n t e d  and d e g r a d e d .  B o r d e r i n g  

t h e  e v e r g r e e n  p a t c h ,  b o t h  on its s o u t h e r n  and n o r t h e r n  limits i n  t h e  

Kur ishumudi  and Kannimanqalam s e c t i o n s ,  a ma jo r  s h a r e  o f  m o i s t  d e c i d u-  

o u s  f o r e s t  o f  t h e  s t u d y  a r e a  is s e e n .  Also, i n  t h e  Kannimangalam 

s e c t i o n ,  s t a r t i n g  from t h e  Kannimanqalam Guard S t a t i o n  p r e m i s e s ,  i t  

e x t e n d s  e a s t w a r d s  up t o  t h e  bo t tom o f  t h e  h i l l  t h a t  abode t h e  e v e r-  

g r e e n  f o r e s t  p a t c h .  S i m i l a r l y ,  t o w a r d s  t h e  e a s t e r n  s i d e  o f  t h e  p a t h  

t h a t  l e a d s  to Kurishumudi t o p  up t o  t h e  f o r e s t  p a t h  from P o t t a h  t o  

e v e r g r e e n  patch is a f a i r l y  e x t e n d e d  p a t c h  o f  moist d e c i d u o u s  f o r e s t s  

c l o t h i n g  t h e  slanting h i l l s i d e .  T h i s ,  and a l s o  t h e  p a t c h  i n  

Kannimangalam s e c t i o n ,  a r e  i n  a much deg raded  s t a t e ,  m a i n l y  due  t o  

human i n t e r f e r e n c e s .  Dominant t r e e  s p e c i e s  met w i t h  i n  t h e  f o r e s t  

t y p e  a t  M a l a y a t t o o r  i n c l u d e  A l b i z i a  o d o r a t i s s i m a ,  D a l b e r g i a  l a t i f o l i a ,  

D a l b e r g i a  l a n c e o l a r i a ,  P t e r o c a r p u s  marsupium, T e r m i n a l i a  p a n i c u l a t a ,  

Grewia  t i l i a e f o l i a ,   Lager s t roemia m i c r o c a r p a ,  D i ll e n i a pen tagyna ,  
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Te t rame les  n u d i f l o r a ,  e t c .  Subcanopy t r e e s  l i k e  C h i o n a n t h u s  mala- 

e l e n g i  , Grewia  t i l i a e f o l i a ,  H a l d i n a  c o r d i f o l i a ,  A g l a i a  r o x b u r g h i a n a ,  

Madhuca l o n g i f o l i a ,  e t c .  and c l i m b e r s  l i k e  C a l y c o p t e r i s  f l o r i b u n d a ,  

Z i zyphus  o e n o p l i a ,  Calamus t h w a i t e s i i ,  Po thos  scandens ,  A n c i s t r o c l a d u s  

heyneanus,  Asparagus racemosus, Wagatea s p i c a t a ,  D a l b e r g i a  h o r r i d a ,  

e t c .  a r e  a l s o  common i n  t h e  f o r e s t  t y p e ,  depend ing upon t h e  l e v e l  o f  

d e g r a d a t i o n  and a v a i l a b i l i t y  o f  m o i s t  and shady c o n d i t i o n s .  The  

f o r e s t  floor i s  a l s o  f a i r l y  r i c h  w i t h  s e v e r a l  shrubaceous s p e c i e s  and 

ground h e r b s  l i k e  s p e c i e s  o f  P s y c h o t r i a ,  P a v e t t a ,  C h a s a l i a ,  I x o r a ,  

G r e w i a ,  G l y c o s m i s ,  Cipadessa, Canth ium,  B r e y n i a ,  B r i d e l i a ,  S e c u r i n e g a ,  

Asparagus,  C y c l e a ,  Cissampelos, A n a m i r t a ,  A n c i s t r o c l a d u s ,  and so on. 

I t  i s  i n  t h i s  m o i s t  dec iduous  f o r e s t  t y p e  t h a t  two p a t c h e s  o f  

a q u a t i c / s e m i a q u a t i c  f o r m a t i o n s  a r e  s e e n  i n  the w h o l e  o f  t h e  s t u d y  

area.  I n  one such p a t c h ,  a s p e c i e s  of  a r o i d ,  v i z .  Lagenandra o v a t a  i s  

s e e n  c o l o n i z e d  i n  an a r e a  o f  about  a h e c t a r e .  I t  i s  f o r m  t h i s  marshy 

a rea  t h a t  a  s m a l l  w a t e r  cou rse  s t a r t s  and p roceeds  t o  form a c a n a l  

t h a t  c r o s s e s  t h e  f o r e s t  r o a d  and runs fu r ther  eas twards  t o  j o i n  I l l i -  

thodu.  The  o t h e r  a q u a t i c  f o r m a t i o n  found i n  t h e  s t u d y  a r e a  i s  be low 

t h e  evergreen p a t c h  on t h e  h i l l s i d e  and d u r i n g  s u m m e r  i t  t r a n s f o r m s  

i n t o  a c a r p e t t e d  g r a s s l a n d  e x t e n d i n g  t o  about  3-4 h e c t a r e s .  Here  and 

t h e r e ,  w i t h i n  t h i s  open g r a s s l a n d ,  bushes o f  Xeromphis u l i g i n o s a ,  

I x o r a  a rbo rea ,  e t c .  a r e  seen .  B o a r d i n g  t h i s  open a r e a  a r e  a l s o  s e e n  

an a r r a y  o f  t r e e  s p e c i e s  and l i a n a s  l i k e  A l b i z i a  o d o r a t i s s i m a ,  Ch io -  

nan thus  mala-elengi, E l a e o c a r p u s  m u n r o n i i ,  D a l b e r g i a  l a t i f o l i a ,  P t e r o -  

c a r p u s  marsupium, T e r m i n a l i a  p a n i c u l a t a ,  D a l b e r g i a  h o r r i d a ,  Ca lyco -  

p t e r i s  f l o r i b u n d a ,  e t c .  D u r i n g  r a i n y  season t h e  g r a s s  c a r p e t t e d  a r e a  

get a t h i n  l a y e r  o f  wa te r ,  wh ich  d r a i n s  q u i c k l y  t h r o u g h  one end o f  i t  
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a s  a c a n a l .  Dur ing  t h i s  s e a s o n ,  t r u l y  a q u a t i c  s p e c i e s  l i k e  E r i o c a u l o n  

q u i n q u a n g u l a r e ,  I m p a t i e n s  c h i n e n s i s ,  U t r i c u l a r i a  g r a m i n i f o l i a ,  e t c .  

a r e  s e e n  i n  p l e n t y .  A s  s u c h ,  t h i s  q r e e n- c a r p e t t e d  a r e a  and t h e  f o r e s t  

s u r r o u n d i n g  i t  makes t h i s  s p o t  v e r y  p i c t u r e s q u e  and a t t r a c t i v e .  

B o r d e r i n g  t h e  moist d e c i d u o u s  f o r e s t  i n  t h e  Kannimanqalam s e c-  

t i o n  a r e  t e a k  p l a n t a t i o n s .  N a t u r a l l y ,  a l l  o v e r  i n  t h e  f o r e s t  t y p e  

h e r e ,  a s p r i n q l i n g  o f  Tectona g r a n d i s  t r e e s  is s e e n .  

1.3.2.3. Dry deciduous forests 

The f o r e s t  t y p e  is d i s t r i b u t e d  m o s t l y  a l o n g  h i l l t o p s ,  r o c k y  

a r e a s  and d i s t u r b e d  o u t s k i r t s  o f  M a l a y a t t o o r  r e s e r v e d  f o r e s t s .  I t  is 

s e e n  i n  t h e  e a s t e r n  and w e s t e r n  p a r t  o f  t h e  mounta in  c h a i n  w i t h  

p a t c h e s  h e r e  and t h e r e ,  d e p e n d i n g  upon m o i s t u r e  and s i t e  c o n d i t i o n s .  

T r e e s  l i k e  X y l i a  x y l o c a r p a ,  Grew ia  t i l i a e f o l i a ,  T e r m i n a l i a  p a n i c u l a t a ,  

P t e r o c a r p u s  marsupium, L a g e r s t r o e m i a  m i c r o c a r p a ,  D a l b e r g i a  lanceo-  

l a r i a ,  D i l l e n i a  pen tagyna ,  Trema o r i e n t a l i s ,  e t c .  a r e  s e e n  i n  t h e  

f o r e s t  t y p e  e i t h e r  i n  g r o u p s  or a s  s c a t t e r e d  t r e e s  between t h e  r o c k y  

o u t c r o p s .  The f o r e s t  t y p e  a l s o  c o n t a i n s  s c a t t e r e d ,  s t u n t e d  t r e e s  of 

Tectona g r a n d i s .  C l i m b e r s  l i k e  Z i z i p h u s  o e n o p l i a ,  Asparagus race-  

mosus, D a l b e r g i  a h o r r i d a ,  D. v o l u b i  1 is, C a l y c o p t e r i s  f l o r i b u n d a ,  

Wagatea s p i c a t a ,  B r e y n i a  rhamnoides ,  B r i d e l i a  scandens,  Secu r inega  

l e u c o p y r u s ,  e t c .  a r e  s e e n  on s u c h  t r e e s .  Ground f l o r a  i n  t h e  f o r e s t  

t y p e  is r a t h e r  poor and t h e  p l a n t s  l i k e  Leea i n d i c a ,  Abrus  

p r e c a t o r i u s ,  L u f f a  a c u t a n g u l a ,  Hemidesmus i n d i c u s ,  Naregamia a l a t a ,  

e t c .  t h a t  come up during monsoon a r e  m o s t l y  removed a s  q r e e n  manure 

and f o d d e r .  
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1 .3.2.4. Scrubs 

Scrub f o r e s t s  o f  Malayattoor a r e  seen mostly around cashew plan-  

t a t i o n s ,  espec ia l l y  i n  the Karakad sect ion.  H e r e  a lso,  removal o f  

p l a n t s  f o r  fodder, green manure, f irewood, etc.  i s  q u i t e  preva lent ,  

render ing the vegeta t ion  h i g h l y  degraded and sparse. Bushy shrubs l i k e  

Memecylon e d u l e ,  Osbeckia aspera ,  Osbeckia z e y l a n i c a ,  Cipadessa b a c c i -  

f e r a ,  Canthium a n g u s t i f o l i u m ,  Glycosmis m a u r i t i a n a ,  H e l i c t e r i s  i s o r a ,  

I x o r a  cocc inea ,  etc .  may be seen w i t h  c l imbers  l i k e  Asparagus race- 

mosus and Cissampelos p a r e i r a  i n  t h i s  zone. I n  the shurbby areas, 

excessive leaching i s  a common phenomenon, exposing the l a t e r i t e  cap, 

on which the shrubby species s t rugg le  t o  s u r v i v e  as clumps and harness 

humus and w a t e r  f o r  t h e i r  s u r v i v a l .  

1 .4 .  REMARKS ON THE FOREST TYPES OF MALAYATTOOR 

As mentioned e a r l i e r ,  i n  general, n a t u r a l  f o r e s t s  o f  Malayattoor 

a r e  i n  a much degraded s ta te .  This i s  t h e  outcome o f  an array o f  

f ac to rs ,  o f  which human in ter fe rences can be ranked as the prime d i s-  

tu rb ing  f a c t o r  t h a t  a f f e c t  the na tu ra l  f l o r a  o f  t h i s  region. Removal 

of l o r r y  loads o f  green manure has h i g h l y  a f fec ted  the regenerat ion o f  

several  t r e e  species l i k e  X y l i a  xy l oca rpa ,  Grewia t i l i a e f o l i a ,  D a l -  

b e r g i a  l a t i f o l i a ,  e t c .  and there a r e  areas w i t h i n  the f o r e s t  where 

on ly  huge t r e e s  o f  the sa id  species a r e  seen wi thout  any seedl ings o r  

sapl ings.  Groundflora i s  a lso  completely removed from c e r t a i n  p a r t s  

of t h e  f o res ts ,  whe re  a c c e s s i b i l i t y  and t ranspor ta t i on  f a c i l i t i e s  a r e  

b e t t e r .  Excessive leaching mainly due t o  the removal o f  ground f l o r a ,  

f o r e s t  f i r e ,  c o l o n i z a t i o n  o f  weeds l i k e  Mikania m i c r a n t h a ,  Eupator ium 
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adenophorum and Lantana camera var. aculeata, removal o f  f irewood, 

w i n d f a l l  due t o  the c r e a t i o n  o f  open a r e a s  here and there i n  t h e  

fo res ts ,  etc.  a r e  a l l  f a c t o r s  t h a t  had cont r ibu ted s u b s t a n t i a l l y  t o  

the degradation o f  the n a t u r a l  f o r e s t s  o f  Malayattoor.  S t i l l ,  t h e r e  

e x i s t s  s m a l l  patches o f  evergreen, semi-evergreen, moist deciduous and 

d ry  deciduous f o r e s t s  which must be preserved i n  t o t o  t o  serve as 

demonstration areas, when the N a t u r e  Study C e n t r e  w i l l  be establ ished.  

Same is  the case wi th the aquat ic  formations o f  the a r e a  which a r e  

r e a l l y  cu r ious  t o  any nature  lover .  

Two extensive pure patches, one of Pterocarpus marsupium and the 

o ther  o f  T e r m i n a l i a  panicu la ta  a r e  seen i n  the Kannimangalam sect ion.  

Possib ly  p lan ted e a r l i e r ,  they a r e  growing very w e l l  and serve as an 

i n d i c a t o r  o f  the performance o f  n a t i v e  species i n  almost pure patches, 

s i m i l a r  t o  monoculture f o r e s t  p lan ta t i ons .  
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F l o r i s t i c  s u r v e y s  were  c o n d u c t e d  t o  cover f o u r  f o r e s t  s e c t i o n s  

of Kalady Range i n  M a l a y a t t o o r  D i v i s i o n ,  v i z .  Kur ishumudi ,  Ka rakad ,  

Kannimangalam and E v e r g r e e n .  F r o m  t h e  n a t u r a l  f l o r a  and f o r e s t  p l a n t a -  

t i o n s  o f  t h e  r e g i o n ,  a l t o g e t h e r  215 t a x a  o f  f l o w e r i n g  p l a n t s  ( a n g i o-  

s p e r m s )  were  r e c o r d e d  d u r i n g  t h e  s u r v e y .  They b e l o n g  t o  183 g e n e r a  and 

74  f a m i l i e s ,  which a r e  enumera t ed  i n  t h e  r e p o r t  w i t h  up t o  d a t e  names,  

c i t a t i o n s  t o  H o o k e r ' s  F l o r a  o f  B r i t i s h  I n d i a  (1872-97)  and G a m b l e ' s  

F l o r a  o f  t h e  P r e s i d e n c y  of  Madras (1915- 36) .  B r i e f  n o t e s  a r e  a l s o  

p r o v i d e d  f o r  each  o f  them w i t h  r e g a r d  to  t h e i r  d i a g n o s t i c  f e a t u r e s ,  

m e d i c i n a l  and o t h e r  economic i m p o r t a n c e  and availability and d i s t r i b u -  

t i o n  w i t h i n  the a r e a .  T h r e e  s p e c i a l i s e d  e c o l o g i c a l  n i c h e ,  v i z .  an 

e v e r g r e e n  p a t c h ,  two p u r e  p a t c h e s  o f  P t e r o c a r p u s  ma rsup ium and T e r m i-  

n a l i a  paniculata and an a q u a t i c  f o r m a t i o n  w i t h  Lagenand ra  o v a t a  and 

s p e c i e s  of U t r i c u l a r i a ,  E r i o c a u l o n  and I m p a t i e n s  d o m i n a t i n g ,  were  a l s o  

a n a l y s e d  f o r  t h e i r  f l o r i s t i c  make-up and d e t a i l s  p r e s e n t e d  i n  t h e  

r e p o r t .  

2 .1.  INTRODUCTION 

The b o t a n i c a l  component  o f  t h e  s t u d y  e n v i s a g e s  t o  g e n e r a t e  i n-  

f o r m a t i o n  on t h e  f o l l o w i n g  a s p e c t s  p e r t a i n i n g  t o  t h e  n a t u r a l  f l o r a  o f  

t h e  r e g i o n .  The s t u d y  was r e s t r i c t e d  t o  f o u r  f o r e s t  s e c t i o n s  of Kalady  

F o r e s t  Ranqe namely  Karakad ,  Kur i shumud i ,  Kannimangalam and E v e r g r e e n  

s e c  t ions. 
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1. Preparation of a checklist of the flora of the region 

11. Analysis of the floristic composition of different 

ecological associations of specialized ecological niche, 

if any, in the study area. 

111. Establishment of a herbarium of demonstrative value, 

to elucidate the identity, availability and distribution 

o f  various components o f  the forest flora of the region. 

2.2. METHODOLOGY 

During the one year operational duration of the project, monthly 

field surveys were conducted to collect, as many herbarium samples as 

possible, of flowering or fruiting materials of flowering plants 

(angiosperms) growing naturally or planted in the study area. Nece- 

ssary field notes were also recorded during such field surveys. It  

is very well known that, within the short duration of the project, all 

the plant species could not be collected in the flowering or fruiting 

state to make them into herbarium specimens. Therefore, the occu- 

rrence of several species, mostly very common, were recorded by field 

observations. They are also incorporated into the floristic enumera- 

tion that is presented in this report, with whatever notes that could 

be gathered at the time of field observations. While progressing the 

floristic surveys, notes were also taken on the specialized ecological 

formations that are found in the region. This information formed the 

basis of that part of the report which follow. 
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The specimens collected were processed and made into herbarium 

specimens following standard methods. Their identifications were con- 

firmed by consulting the Herbarium of Botanical Survey of India, 

Coimbatore. Two specimens f o r  each species were collected from the 

study area and lebelled with up-to-date botanical name, local name, 

distribution details, habit and other notes. They are kept ready for 

establishing the demonstration herbarium a s  and when necessary infra- 

structure facilities are developed as part of the Nature Study Centre. 

2.3. REVIEW OF LITERATURE 

Apart from the inclusion of some species found in Malayattoor in 

national, regional or  State floras like those o f  Hooker (1872-97), 

Bourdillon (1908), Rama Rao (1914), Gamble (1915-36), etc. there is no 

published literature specific to the flora of Malayattoor forests. Of 

course, Nair (1989), while generating benchmark data on the proposed 

Pooyamkutty hydro-electric project area had intensively surveyed cer- 

tain forest areas coming under Malayattoor Forest Division, which does 

not include this part of the Forest Division. 

In the recent Working Plan for Malayattoor Forest Division 

1974-75 to 1984-85, Kurian Akkara(l980) had endevoured to list 

about 191 plant species as occurring in the Forest Division with 

tails like botanical names, family names, local names, habitat 

f o r  

out 

de- 

and 

trade names. As there is no mention about their exact locality of 

occurrence and distribution within the Division with four widely sepa- 

rated forest ranges, there is no indication available from this list 
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as to what are the species occurring in the study area, which form 

only a part of the Kalady Range. Viswanathan's (1956) Working Plan 

for the Muvattupuzha part of the Malayattoor Forest Division also, 

obviously, does not include this area and hence the list contained in 

this Working Plan is also not indicative of the plant wealth of this 

part of Malayattoor forests. 

2.5. FLORA 

Floristic surveys conducted for about an year could collect or 

record a total of 215 species of flowering (angiosperms) plants from 

the four forest sections of Malayattoor, viz. Kurishumudi, Karakad, 

Kannimangalam and Evergreen. For species marked with astrix, speci- 

mens are available in the demonstration herbarium and the remaining 

taxa are field records. 

In the floristic enumeration that follows, different families 

are arranged according to the system of Bentham and Hooker (1862-83). 

They are given following the sequence and concept of families as 

given in Gamble's Flora of the Presrdency of Madras (1915-35), except 

for Leguminosae where the subfamilies Papilionaceae, Caesalpiniaceae 

and Mimosaceae are treated as separate families. This is to facili- 

tate easy reference by students, nature lovers and tourists who visit 

the study area, as Gamble's Flora will be more familiar to them as 

compared to other old or recent floras covering region. While enume- 

rating different taxa, effort has been made, as far as possible, to 
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give the latest name of the species with full citation and also syno- 

nyms, if any, by which the species are known in Hooker's, (1872-97) 

Flora of British India (FBI) and Gamble's (1915-35) Flora of the Pre- 

sidency of Madras (FPM), with citations given t o  them as abbreviated. 

This again is t o  facilitate those who consult the floristic list to 

gather more information on each taxa, as such details can not find a 

place in a checklist like this. Brief notes are also added on the 

general habit, distribution and medicinal or other economic importance 

of various taxa in the f o u r  forest sections o f  Malayattoor forests, 

both for which herbarium specimens could be collected during the study 

period and a l s o  which are field recorded species. 

In the enumeration part, within each family, genera are arranged 

alphabetically. Whenever more than one species is present within a 

genus, they are also enumerated in an alphabetical sequence. Local 

names, wherever available, are also provided for each plant. 
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2.5.1. DICOTYLEDONS 

RANUNCULACEAE 

Naravelia Adans. 

*Naravelia zeylanica ( L . )  A.  DC. Syst. 1:167. 1817; FBI 1:7. 1872; FPM 
1:3. 1915. 

Tendril climbing shrubs with light yellow flowers and tailed seeds. 
Rare, along hedges above Pottah area on the way to Evergreen section. 

DILLENIACEAE 

Dillenia L. 

Dillenia pentagyna Roxb. Pl. Corom. 1:21. t.20. 1795; FBI 1:38. 1872: 
FPM 1:6. 1915. 

Large trees with leathery leaves. Fairly common in the open, degra- 
ded and fire affected areas of Kurishumudi section and lower eleva- 
tions o f  Evergreen section. 

ANNONACEAE 

Artabotrys R. Br. 

Artabotrys zeylanicus Hook. f. F1. Brit. India 1:54. 1872; FPM 1:14. 
1915. 

Straggling shrubs with oblong lanceate leaves and brown flowers in 
fascicles. Rare, in Pottah area on the way to the Evergreen section. 

Polyal thia Bl. 

+Polyalthia longifolia (Sonner.) Thw. Enum. P1. Zeyl. 398. 1864; FBI 
1:62. 1872; FPM 1:16. 1915. 

Shrubs with greenish white flowers. Rare, as an undergrowth in the 
Evergreen section. 

*Polyalthia rufescens Hook. f. et Thoms. F1. Brit. India 1:66. 1872; 
FPM 1:16. 1915. 

Woody shrubs with black stem and pale white flowers. Rare, in the 
Evergreen section as an undergrowth in the dense, shady forests. 
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MENISPERMACEAE 

Anamirta Colebr.  

*Anamirta cocculus W t .  e t  Arn. 446. 1834; FBI 1:98. 1871: FPM 1:27. 
1915. 

Large c l i m b i n g  shrubs w i t h  b road l y  ovate, cordate l e a v e s  and greenish 
f l owers  i n  long  pan ic les .  Common i n  Kurishumudi sec t i on .  A medic ina l  
p l a n t .  

Cissampelos L. 

Cissampelos p a r e i r a  L.  Sp. Pl. 1031. 1753; FBI 1:103. 1872; FPM 1:30. 
1915. 

Twining undershrubs w i t h  pa le  whi te  f l owers  and rounded leaves. 
F a i r l y  common along hedges and on bushes i n  Kannimangalam, Karakad and 
Kurishumudi sec t i ons .  A med ic ina l  p l a n t .  

Cyclea Arn. ex  W t .  

Cyclea p e l t a t a  (Lamk.) Hook.f. e t  Thoms. Fl. Ind.  1:201. 1855; FPM 
1:31. 1915. -- C. burmanii (DC. )  Hook. f .  e t  Thoms. Fl. Ind.  1:201. 
1855; FBI 1:104. 1872. 

Twining undershrubs w i t h  p e l t a t e  leaves which a r e  almost t r i a n g u l a r  i n  
shape. F a i r l y  common along the  hedges, e s p e c i a l l y  i n  Kannimangalarn 
and Kurishumudi sec t i ons .  A p l a n t  hav ing med ic ina l  p r o p e r t i e s .  

PAPRVERACEAE 

Argemone L .  

*Argemone mexicana L.  Sp. Pl. 508. 1753; FBI 1:117. 1872; FPM 1:35. 
1915. 

Along the s ides  o f  the  f o r e s t  pa th  t h a t  leads t o  the top o f  
Kurishumudi peak. A cosmopol i tan weed common i n  the a r e a .  A medic ina l  
herb. 

CAPPARIDACEAE 

Cleome L.  

*Cleome monophylla L .  Sp. Pl. 672. 1753; FBI 1:170. 1872; FPM 1:41. 
1915. 

E rec t  pubescent herbs w i t h  simple leaves and v i o l e t  f lowers .  Rather 
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common on t h e  t o p  of  t h e  h i l l  n e a r  E v e r g r e e n  p a t c h ,  i n  t h e  s o i l  accu-  
mula t ed  i n  rock d e p r e s s i o n s  d u r i n g  monsoon. 

*Cleome v iscosa L .  Sp .  P 1 .  762. 1753;  FBI 1:170. 1872: FPM 1:41. 1915. 
E r e c t  h e r b s  w i t h  3-5 f o l i a t e  l e a v e s  and y e l l o w  f l o w e r s .  R a t h e r ,  
common d u r i n g  monsoon i n  s o i l  d e p o s i t e d  i n  t h e  d e p r e s s i o n s  o f  rocks 
n e a r  t h e  e v e r g r e e n  p a t c h .  A  m e d i c i n a l  h e r b .  

BIXACEAE 

F l a c o u r t i a  Comm. ex L ' .  H ' e r i t .  

+ F l a c o u r t i a  i n d i c a  (Burm. f . )  Merr .  I n t e r p r .  Herb.  Amb. 277 .  1917.  -- 
F. ramontchi L ' .  H ' e r i t .  S t r i p .  N O v .  3:59. t .  30. 1785;  FBI 1:193. 
1872 (excl.  var.  lat i fo l ia and var .  occidental is) ;  FPM 1:54. 1915. 

Much b r a n c h e d  t h o r n y  s h r u b s  w i t h  g r e e n  s u b g l o b o s e  c a p s u l e s .  R a r e ,  a s  
b u s h e s  i n  t h e  m i d d l e  and a l o n g  t h e  s i d e s  o f  t h e  g r a s s y  p l a i n  i n  
Kannimangalam s e c t i o n .  

Hydnocarpus G a e r t n .  

Hydnocarpus pentandrus (Ham.) Oken, A l l g .  N a t u r .  3 ( 2 ) : 1 3 8 1 .  1 8 4 1 .  - -  
H .  w i g h t i a n a  B1. Rumph. 4:22. 1848; FBI 1:196. 1872; FPM 1:52. 1915.  
Marotti .   

T r e e s  w i t h  b u t t r e s s e d  roo t s  and g l o b o s e  f r u i t s .  O c c a s i o n a l ,  a l o n g  t h e  
s i d e s  of  s e a s o n a l  w a t e r  c o u r s e s  i n  Kannimangalam and Kurishumudi sec- 
t i o n s .  A p l a n t  h a v i n g  m e d i c i n a l  p r o p e r t i e s .  

PDLYGALACEAE 

Xanthophyllum  Roxb. 

*Xanthophyllum f lavescens Roxb. P1. Corom. 3:82. t .  284. 1820; FBI 
1:209. 1872; FPM 1:60.1915. 

Large  s h r u b s  or s m a l l  t r e e s  w i t h  d a r k  g r e e n  f o l i a g e ,  y e l l o w i s h  w h i t e  
f l o w e r s  and g r e e n  f r u i t s .  F a i r l y  common a s  unde rg rowth  i n  t h e  
e v e r g r e e n  p a t c h .  

DIPTEROCARPACEAE 

V a t e r i a  L .  

V a t e r i a  i n d i c a  L. Sp.  P1.  515.  1753;  FBI 1:313.  1874;  FPM 1:61.1915.  

T a l l  t r e e s  w i t h  c l e a n  b o l e  and p a l e  w h i t e  f l o w e r s  i n  t e r m i n a l ,  h o a r y  
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pubescent pan ic les .  R a r e  bu t  dominant t rees  i n  the Evergreen sec t ion .  
Y ie lds  whi te d a m m e r  having medic inal  n roper t i es .  

ANCISTROCLADACEAE 

Ancistrocladus W a l l .  

Ancistrocladus heyneanus W a l l .  ex Grah. C a t .  Pl. Bombay and V ic in .  28. 
1839; FBI 1:299. 1874; FPM 1:86.1915. 

Lianas or  shrubs w i t h  long spathu la te  leaves and tw in ing  te rmina l  
branches. F a i r l y  common as  undergrowth i n  the evergreen f o r e s t  patch 
and r a r e l y  seen i n  Kannimangalam sect ion ,  i n  t h i c k l y  shaded areas. 

MALVACEAE 

Abutilon M i l l .  

Abutilon indicum (L.) Sw. Hort .  B r i t .  ed. 1:54. 1826-27: FBI 1:326. 
1875; FPM 1:91. 1915. 
Uran, Katturan. 

Undershurbs w i t h  s t e l l a t e  h a i r y  branches and yel low f lowers.  A weed, 
common i n  a l l  the f o u r  sec t ions  o f  Malayattoor fo res ts .  A medic inal  
p l a n t .  

*Abutilon persicum (Burm. f . )  M e r r .  P h i l i p .  J .  Sc i .  19:364. 1921. -- 
A. polyandrum (Roxb.) W t .  e t  Arn. Prodr. 55. 1834; FBI 1:325. 1875; 
FPM 1:91. 1915. 

Herbs w i t h  yel low f lowers.  F a i r l y  common i n  the d is turbed,  open areas 
above Pot tah on the way t o  Evergreen sec t ion ,  as a weed. 

Bombax L .  

*Bombax insigne W a l l .  P I .  As ia t .  R a r .  1:71. t. 79,80. 1830.; FBI 
1:349. 1874; FPM 1:lOO. 1915. 

Trees w i t h  unarmed t runk  and obovate, cuspidate l e a f l e t s .  Common i n  
Kurishumudi sec t ion .  

Hibiscus L .  

+Hibiscus platanifolius (W i l l d . )  Sw. Hor t .  B r i t .  ed. 1:51. 1826-27; 
FPM 1:98. 1915. -- H. collinus Roxb. Fl. Ind. 3:198. 1832; FBI 
1:338. 1874. 

Undershrubs w i t h  green, po in ted f ru i t s .  R a r e  undergrowth above Pot tah  
i n  the d i s tu rbed  f o r e s t  areas. 
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*Hibiscus surattensis L .  S p .  P1. 696 .  1753; FBI 1:334. 1874; FPM 1 : 9 7 .  
 

A prickly trailing herb with many branchlets. Stem red in colour and 
with yellow flowers. Fairly common in the outskirts and disturbed 
a r e a s  o f  Kurishumudi section. 

Sida L . 
Sida cordifolia L. Sp. PI. 684. 1753; FBI 1:324. 1874; FPM 1:89. 1915. 
Kurum-thotti. 

Much branchea herbs or undershurbs witn woody base and yellow flowers. 
Common in the forest openings at lower altitudes o f  all the f o u r  sec- 
tions of Malayattoor forests. A medicinal plant. 

Thespesia Soland. ex Corr. 

*Thespesia lampas (Cav.) Dalz. ex Dalz. & Gibs. Bombay F1. 19. 1861; 
FBI 1:345. 1874. -- Hibiscus lampas Cav. D i s s .  3:154. t.. 56. f. 
2. 1787; FPM 1:98. 1915. 

Small trees with densely stellate hairy young parts, cordate palmately 
3 lobed leaves and large yellow flowers. Frequent in Kurishumudi 
section. Fruits and roots medicinal. 

STERCULIACEAE 

Helicteris L. 

*Helicteris isora L. Sp. P1. 963. 1753; FBI 1:365. 1874; FPM 1:107. 
1915. 
Edamp irii-Val amp i r 1. 

Shrubs with brick red flowers and characteristically twisted fruits. 
Fairly common in Kurishumudi section and lower part o f  Evergreen sec- 
tion. A medicinal plant. 

Melochia L. 

Melochia corchorifolia L. Sp. Pl. 675. 1753; FBI 1:374. 1874; FPM 
1:llO. 1915. 

Herbs w i t h  reddish brabches and terminal, y e l l o w  f l owe rs .  Common in 
the plains o f  Kurishumudi and Karakkad sections. 

Sterculia L .  

*Sterculia populnifolia Roxb. Fl. Ind .  3:148. 1832; FBI 1:361. 1874; 
FPM 1:106. 1915. 
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MALPIGHIACEAE 

H i p  tage Gaertn. 

Hip tage  benghalensis  (L.) Kurz, J. Asiat. Soc. Bengal, Pt. 2. Nat. 
Hist. 43:136. 1874. -- Hip tage  madablota Gaertn. Fruct. Sem. P1. 
2:169. t. 116. f. 4. 1790; FBI 1:418. 1874; FPM 1:128. 1915. 

Large climbing shrubs, with simple, opposite, oblong, acuminate leaves 
and yellow flowers in terminal and axillary panicles. Rare, in 
Kurishumudi section. Leaves medicinal. 

GERANIACEAE 

Biophytum DC. 

*Biophytum s e n s i t i v u m  (L.) DC. Prodr. 1:690. 1824; FBI 1:436. 1872; 
FPM 1:133. 1915. 
Mukkutti. 

Herbs with rosetted leaves, short stem and yellow flowers produced on 
slender, erect stalks. Common in open areas of all the four forest 
sections of Malayattoor, mostly at lower elevations. A herb with 
medicinal properties. 

Impat iens  L. 

* I m p a t i e n s  c h i n e n s i s  L. Sp. P1. 937. 1753; FBI 1:444. 1874; FPM 1:139. 
1915. 

Small succulent herbs with simple, opposite, linear-oblong leaves and 
pink flowers. Common, in Kannimangalam section in the grassland area 
during monsoon. A medicinal plant. 

RUTACEAE 

Glycosmis Correa 

*Glycosmis m a u r i t i a n a  (Lamk.) Tanaka, Bot. Not. 1928: 159. 1928. -- G. 
p e n t a p h y l l a  sensu Narayanaswami, Rec. bot. Surv. India 14(2) :12.  1941; 
FPM 1:153. 1915. 
Kattu-panal, Malam-panal. 

Rromatic shrubs with fleshy berries. Common in the outskirts and open 
areas of the forest, especially in Kannimangalam section. A medicinal 
shrub. 
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Naringi Rdans. 

*Naringi crenulata (Roxb.) Nirolson, F1. Hassan D t .  387. 1976. --- 
Limonia acidissima auc t .  multi.; FBI 1:507. 1875. FPM 1:157. 1915. 

Branched herbs with bright green leaves and white, prominent flowers. 

Common on laterite cuttings around Pottah, at lower elevations of 
Malayattoor forests. A medicinal plant. 

MELIACEAE 

Aglaia Lour. 

*Aglaia elaegnoidea (Juss.) Benth. F1. Austrl. 1:383. 1863. -- A. 
roxburghiana Miq. Ann. Bot. M U ~ .  Luqd. Batav. 4:41. 1868; FBI 1:555. 
1875; FPM 1:180. 1915. 

Trees with dense foliage and brownish flowers. Rather rare in 
Kannimangalam section. Fruits medicinal. 

Cipadessa B1. 

*Cipadessa baccifera (Roth) Miq. Ann. Bot. Mus. Lugd. Batav. 4:6. 
1969-70; FPM 1:176. 1915. -- C. fruiticosa B1. Brijdr. 162. 1825; FBI 
1:545. 1875. 

Shrubs with pubescent branchlets, qreenhish-yellow flowers and scarlet 
fruits. Kannimanqalam and Karakad sections in the outskirits of 
forests and along hedges; rather common. 

Naregamia Wt. et Arn. 

Naregamia alata Wt. et Arn. Prodr. 117. 1834; FBI 1:542. 1875; FPM 
1:174. 1915. 

Undershrubs with 3 foliate, petiolate, winged leaves; leaflets 
sessile, cuneate or obovate. Common in the Kurishumudi section. A
plant having medicinal properties. 

DICHAPETALACEAE 

Dichapetalum Du Petit - Thou. 

*Dichapetalum gelonioides (Roxb.) Engl. Pflam. 3 ( 4 ) :  348. 1891; FPM 
1:188. 1915. -- Chailletia gelonioides Bedd. For. Nan. Bot. 59. t. 
9/1 .  1871; FBI 1:570. 1875. 

Undershrubs with elliptic or elliptic-lanceate leaves and pale white 
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flowers clustered in the axils. A rare species forming part of the 
g r o u n d  f l o r a  in E v e r g r e e n  s e c t i o n .  

ICACINACEAE 

Nothapodytes Bl. 

+Nothapodytes nimmuniana (Grah.) Mabb. Bot. Hist. Hort. Malab. 88. 
1980. -- Mappia f o e t i d a  Miers, Ann. Mag. Nat. Hist. 2,9:395. 1852; FBI 
1:1875; FPM 1:141. 1915. 

Shrubs with slender, woody branches and white flowers. Rai?, in the 
shaded forest floor of Kannimangalam section. 

RHAMNACEAE 

Ziz iphus  Mill. 

*Ziziphus oenoplia (L.) Mill. Gard. Dict. ed. 8: 3. 1768; FBI 1:634. 
1875; FPM 1:220. 1915. 
Thudali-mullu, Kotta-valli. 

Armed lianas with globose fruits, black when ripe. A common under- 
growth in forest plantations and open areas of Kannimangalam section. 
A medicinal plant. 

*Ziziphus rugosa Lamk. Encyl. Meth. Bot. 3:319. 1789; FBI l:636. 1875; 
FPM 1:221. 1915. 
Thodali 

Straggling, thorny shrubs with cream-coloured fruits. Rare in the 
Evergreen section, especially along the sides of the small canal ori- 
ginating from there. Flowers are medicinal. 

V I TACEAE 

Leea D. Royen ex L. 

*Leea a s i a t i c a  ( L . )  Ridsd. in Bot. & Hist. Hort. Malab. 189. 1980. -- 
L.  aspera  Edgew. Trans. Linn. Soc. London 20:36. 1846; FBI 1:665. 
1875; FPM 1:240. 1918. 

Large shrubs with greenish white flowers. Rare, in Kurishumudi sec- 
tion. 

*Leea i n d i c a  (Burm. f.) Merr. Philp. J .  Sci. Bot. 14:245. 1919. --L. 
sambucina Willd. Sp. P1. 1:1177. 1797; FBI 1:666. 1875 ( p r o  p a r t e ) ;  
FPM 1:240. 1918. 
Mani-parant a 
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Straggling or erect shrubs with stem often striated when old. Rather 
rare in Evergreen, kurishumudi and Kannimangalam sections, in forest 
openings. A medicinal plant. 

SAPINDACEAE 

Cardiospermum L. 

Cardiospermum hel icacrbum L. Sp. P1. 366. 1753; FBI 1:670. 1875; FPM 
1:244. 1918. 

Delicate, straggling or climbing herbs with tendrils and membraneous, 
inflated fruits. A weed in the open areas and waste places of Karakad 
and Kurishumudi sections. A medicinal plant. 

Sapindus L .  

*Sapindus l a u r i f o l i u s  Vahl, Symb. Bot. 3:54. 1794; FPM 1:250. 1918. -- 
S .  t r i f o l i a t a  auct .  non L.; FBI 1:6B2. 1873 (pro parte). 

Stunted trees with creamy white flowers and leathery leaves. Rare, 
near the evergreen patch on top of the hill. A medicinal plant. 

ANACARDIACEAE 

Anacardium L .  

Anacardium o c c i d e n t a l e  L .  Sp. P1. 383. 1753; FBI 2:20. 1876; FPM 
1:260. 1918. 
Kasu-mavu, Paranki-mavu. 

Spreading trees with rough, resinous bark and colourful, fleshy 
fruits producing the cashewnut of commerce. Often raised as planta- 
tions, especially in Karakad and Kannimangalam sections, rarely runn- 
ing wild. An exotic from North America. 

Mangi fera  L .  

Mangifera i n d i c a  L. Sp. P1. 200. 1753; FBI 2:13. 1876; FPM 1:259. 
1918. 

Trees, common in the outskirts and homesteads, often in cultivation, 
rarely running wild in Kannimangalam section. A medicinal plant. 

Nothopegia El. 

*Nothopegia t r a v a n c o r i c a  Bedd. ex Hook. f. Fl. Brit. India 2:40. 
1876; FPM 1:265. 1918. 
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Woody shrubs w i t h  b lack stem and wh i te  f lowers .  Very r a r e ,  forming 
p a r t  o f  the undergrowth i n  the  evergreen pa tch  o f  Evergreen sec t ion .  

PAPILIONACEAE 

Abrus L . 
*Abrus precatorius L.  Syst. Nat. (ed. 12) 2:472. 1767; FBI 2:175. 
1876; FPM 1:349. 1919. 

Rather conspicuous, w i r y  c l imbers  w i t h  p i n k  f l owers  and u s u a l l y  scar-  
l e t  seeds. Common i n  Kurishumudi sec t i on .  A med ic ina l  p l a n t .  

Butea Roxb. ex W i l l d .  

Butea parviflora Roxb. Fl. Ind.  3:248. 1832. -- Spathalobus roxburghii 
Benth. Pl. Jungh. 238. 1851-52; FBI 2:193.1876; FPM 1:358. 1919. 

Huge l i a n a s  w i t h  tw i s ted  stem and compound leaves, o f t e n  hanging from 
the top o f  t rees .  Very r a r e ,  i n  t h e  pe r i phe ry  o f  the evergreen pa tch  
on top o f  the h i l l .  A p l a n t  w i th  med ic ina l  p r o p e r t i e s .  

Crotalaria L. 

Crotalaria juncea L .  Sp. P1. 714. 1753; FBI 2:79. 1876; FPM 1:297. 
1919. 

Erec t  herbs w i t h  ye l low f lowers .  Rather common i n  open a r e a s ,  espe- 
c i a l l y  i n  the  o u t s k i r t s  and p l a i n s  o f  Karakad and Kurishumudi sec- 
t i ons .  

*Crotalaria walkeri Arn. Nov. Acto. Acad. Caes. Leop. - Nat. C u r .  
18(1):328. 1840; FPM 1:294. 1919. -- C. semperflorens Vent. var.  
w a l k e r i  (Arn. )  Baker i n  FBI 2:78. 1876. 

He rbs  w i t h  whi te  f lowers .  R a r e  i n  the d i s t u r b e d  f o r e s t s  above Pot tah,  
i n  the openings. 

Dalbergia L .  f . 
Dalbergia horrida (Dennst.) Mabb. Taxon 25:538. 1977. -- D. 
sympathetica Nimmo e x  Grah.  Cat. Pl. Bombay & V i c i n .  55. 1839; FBI 
2:234. 1876; FPM 1:381. 1918. 
Ana-mul lu.  

Scandent, woody p l a n t s  w i t h  s t rong  thorns,  c l i m b i n g  on t r e e s .  R a r e ,  i n  
Kannimanqalam sec t i on ,  on t r e e s  border ing  the  open grassy a r e a  there .  

Dalbergia lanceolaria L . f .  Suppl. Pl. 316. 1781; FBI 2:235, 1876; FPM 
1:270. 1918. 
V e l l e t i ,  Mala-muringa. 
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Much branched t r e e s  w i t h  rough, f l a k i n g  bark and almost b i f a r i o u s  
b r a n c h l e t s  p r o d u c i n g  p i n k i s h  blue f lowers.  R a r e ,  i n  Kannimanqalam, 
Karakad and Kurishumudi sect ions.  B a r k  and seeds medic inal .  

Dalbergia lotifolia Roxb. Pl. Corom. t. 113. 1799 & Fl. Ind. 
3:221.1832; FBI 2:231. 1876; FPM 1:383. 1918. 

Trees w i t h  f l a k i n g  bark, impar ip innate leaves and creamy w h i t e  
f lowers.  Rather r a r e ,  i n  Kurishumudi, Kannimanqalam and lower p a r t s  
o f  Evergreen sec t ion .  A  medic inal  p l a n t .  

Dalbergia volubilis Roxb. Pl. Corom. t. 191. 1805; FBI 2:235. 1876; 
FPM 1:279. 1918. 
Cheru-mu lu. 

E r e c t  shrubs or  l i a n a s  w i t h  r idged o l d  s t e m  and whi te,  b l u i s h  or p ink-  
i s h  t inged f lowers.  Very r a r e ,  i n  Kurishumudi, Kannimangalam and 
Karakad sect ions.  Roots and leaves o f  t h i s  p l a n t  a r e  medic inal .  

Desmodium D e s v .  

*Desmodium gangeticum ( L . )  D C .  Prodr. 2:237. 1825; FBI 2:168. 1876. 
i n c l .  var .  maculatum Gamble; FPM 1:345. 1918. 

Undershrubs w i t h  green f r u i t s .  R a r e ,  as undergrowth i n  the d i s tu rbed  
f o r e s t  areas above Pot tah towards the top of  the h i l l .  A  medic inal  
p l a n t .  

*Desmodium motorium (Hout t . )  M e r r .  J .  Arn. Arb. 19:345. 1938. -- D. 
gyrans ( L . f . )  DC. Prodr. 2:326. 1825; FBI 2:174. 1876; FPM 1:348. 
1918. 

E r e c t  undershrubs w i t h  glabrous s t e m  and branches, leaves t r i f o l i a t e ,  
ovate, oblong and f lowers  p ink  i n  a x i l l a r y  racemes. Common i n  
Kurishumudi sect ion.  

*Desmodium triquetrum ( L . )  DC. Prodr. 2:326. 1825; FBI 2:163. 1876; 
FPM 1:345. 1918. 

E r e c t  herbs w i th  purp le  f lowers  and green fruits. Common on the way 
up t o  Evergreen sect ion,  i n  d is turbed open areas. Ex t rac t  o f  leaves 
medic inal .  

*Desmodium velutinum ( W i l l d . )  DC. Prodr. 2:328. 1825. -- D. latifolium 
DC. Prodr. 2:328. 1825; FBI 2:328. 1876. (pro syn.); FPM 1:346. 1918. 

Undershrubs w i t h  p i n k i s h  red f lowers.  R a r e ,  i n  the open areas o f  the 
h i l l  top, near the evergreen patch. Roots medic inal .  

Erythrina L. 

Erythrina indica Lamk. Encyl.  Meth. Bot. 2:391. 1785; FBI 2:188. 1876; 
FPM 1:249. 1918. 
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Deciduous, armed trees with very prominent red flowers in terminal 
i n f  lorescence. R a r e ,  in the outsk irts and a l o n g  hedges of  Kurishumudi 
sect ion. 

Pongami a Vent . 
Pangamia pinnata (L.) Pierre, F1. Cochinch. sub. t. 385. 1899. -- P. 
glabra Vent. Jard. Malm. 28. 1803; FBI 2:240. 1876; FPM 1:385. 1918. 

Trees with spreading branches and pinkish white flowers in pendulous, 
terminal panicles. Rare, in the outskirts of the forests of 
Kurishumudi section. A medicinal plant. 

Pterocarpus Jacq. 

Pterocarpus marsupium Roxb. P1. Corom. 5:2,9, t. 116. 1798; FBI 2:239. 
1876; FPM 1:385. 1918. 
Venga, Chora-venga. 

Trees with fissured bark and yellow flowers in showy terminal inflore- 
scence. Scattered in the forests of Kurishumudi and Evergreen sec- 
tions, with a pure patch of the species in Kannimangalam section. Gum 
and leaves of this tree are medicinal. 

Rhynchosia Lour. 

*Rhynchosia rathii Benth. ex Aitch. Cat. P1. Punjab & Sindh 50. 1869. 
-- Rhynchosia sericea Span. Linnaea 15:195. 1841, non Hook. et Arn. 
1834; FBI 2:225. 1876; FPM 1:375. 1918. 

Climbing shrubs with trifoliate leaves, purple flowers in long axi- 
llary, dense racemes and flat, densely villous pods. Rare, in 
Kurishumudi section. 

Tephrosia Pers. 

*Tephrosia purpurea (L.) Pers. Syn. 2:329. 1807; FBI 2:112. 1876; FPM 
1:320. 1918. 

Herbs or undershurbs in the outskirts of the forest, especially in 
Karakad and Kannimangalam sections. A weed. 

CAESALPINIACEAE 

Bauhinia L.  

*Bauhinia malabarica Roxb. F1. Ind. 2:321. 1832; FBI 2:277. 1878; FPM 
1:407. 1919. 
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Trees w i t h  white f lowers.  Rather r a r e  in the d ry  deciduous fo res ts ,  
a l o n g  t h e  s i d e s  o f  Kurishumudi peak. 

Caesalpinia L. 

*Caesalpina mimosoides Lamk. Encycl. Meth. Bot. 1:452. 1785; FBI 
1:256. 1878; FPM 1:394. 1919. 

Very p r i c k l y  c l imb ing shrubs w i t h  many shor t  pinnae, each w i t h  10-20 
p a i r s  o f  s m a l l  l e a f l e t s  and b r i g h t  ye l low f lowers  i n  a x i l l a r y  or t e r -  
minal racemes. Common i n  Kurishumudi sec t ion .  

Cassia L. 

Cassia fistula L. Sp. Pl. 377. 1753; FBI 2:261. 1878; FPM 1:400. 
1919. 
Kani-konna, Konna. 

Deciduous t r e e s  w i t h  b r i g h t  ye l low drooping inf lorescence,  o f t e n  
p lan ted and a lso  running w i l d  i n  t h e  lower p a r t s  o f  a l l  the f o u r  sec- 
t i o n s  of  Malayattoor fo res ts .  A  medic inal  t r e e .  

*Cassia siamea Lamk. Encyl.  Meth. Bot. 1:648. 1785; FBI 2:264. 1878; 
FPM 1:402. 1919. 

Trees w i t h  dense crown and ye l low f l owers  i n  showy c l u s t e r s .  Often 
p lan ted along both the s ides  o f  the path  t h a t  leads t o  Kurishumudi 
top. 

Delonix Ra f .  

Delonix regia (Bojer  ex  Hook.) R a f .  Fl. T e l l .  2:92. 1836. -- Poinciana 
regia Bojer  ex  Hook. Bot. Nag. t. 2884. 1829; FBI 2:260. 1878; FPM 
1:396. 1919. 
Gul-mohr. 

Trees w i t h  br ick- red,  very a t t r a c t i v e  f lowers.  An avenue t r e e ,  
p lan ted along the s ides o f  the path  t h a t  leads t o  Kurishumudi top. 

Saraca  L .  

Saraca asoca (Roxb.) de Wilde, Blumea 15:393. 1968. -- S. indica auct .  
non L .  1769; FBI 2:271. 1878; FPM 1:408. 1919. 

G r a c e f u l  t rees  w i th  dense f o l i a g e  and red f lowers produced on te rmina l  
branches. Very r a r e ,  along the s ides  o f  the h i l l  stream t h a t  o r i g i n -  
ates from the Evergreen sec t ion .  A  h i g h l y  medic inal  t r e e .  
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Wagatea Dalz. 

*Wagatea spicata D a l z .  Hook. J .  Bot. Kew. 3:90. 1851; F B I  2 : 2 6 1 .  1874; 
FPM 1:397. 1919. 

A prickly, shrubaceous straggler or climber with brown stem and scar- 
let calyx and orange petals for the flowers. Common in the moist 
deciduous forests of Kannimangalam section. 

MIMOSACEAE 

Acacia Mill. 

*Acacia auriculiformis A .  Cunn. ex Benth. in London J .  Bot. 1:377. 
1842. 

Trees, planted in the outskirts and along the sides of  the path that 
leads to the top of Kurishumudi. Flowers yellow. 

Acacia torta (Roxb.) Craib, Kew bull. 1915: 410. 1915; FPM 1:428. 
1919. -- A. intsia Willd. var. caesia (Wt. et Arn.) Baker in Hook. f. 
FBI 2:297. 1878. 

Straggling lianas with pale white flowers in globose inflorescence. 
Common, in the open areas o f  Kannimangalam, Evergreen and Kurishumudi 
sect ions. 

Albizia Durazz. 

Albizia chinensis (Osbeck. f.) Merr. Am. J .  Bot. 3:575. 1916. -- A. 
stipulata Boiv. Encyl. 19, 2:33. 1838; FBI 2:300. 1878; FPM 1:433. 
1919. 

Deciduous trees with pinkish flowers in terminal inflorescence. Rare, 
in Kannimangalam section and also below Evergreen section, in the 
Pottah area. A medicinal tree. 

Albizia lebbeck ( L . )  Benth. in Hook. London J .  Bot. 3: 87. 1844; FBI 
2 :  298. 1878; FPM 1:432. 1919. 
Vaka. 

Deciduous trees with bipinnate leaves and white flowers in terminal, 
umbellate heads. Rather rare, in all the four sections of Malayattoor 
forests. A medicinal plant. 

*Albizia odoratissima (L.f.) Benth. in Hook. London J .  Bot. 3:88. 
1844; FBI 2:229. 1878; FPM 1:431. 1919. 
Kunni-vaka, Puli-vaka. 

Huge trees with dark, rough bark and white, fragrant flowers in termi- 
nal inflorescence. Fairly common in Kannimangalam and in Pottah area 
on the way to Evergreen section. 
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Mimosa L .  

Mimosa pudica L .  Sp .  Pl. 518. 1753; FBI 2:29l. 1878; FPM 1:421. 1919. 
T h o t t a- v a d i .  

Armed, p r o s t r a t e  h e r b s  w i t h  r o s e- c o l o u r e d  f l o w e r s .  Common i n  t h e  
w a s t e ,  open  a r e a s  o f  t h e  f o o t h i l l s .  A weed. The whole p l a n t  i s  medi- 
c i n a l .  

Xylia Benth .  

*Xylia xylocarpa (Roxb. )  Theob.  i n  Mason Burma ed .  Theob. 2:541. 1883; 
FPII 1:417. 1919. - X. dolabriformis Benth .  i n  Hook. J .  Bot. 4:417. 
1844 (nom. illeg.); FBI 2:286. 1878. 
I r u l ,  I r u- p o o l .  

R a t h e r  r a r e ,  d e c i d u o u s  t r e e s  w i t h  rough b a r k  and creamy w h i t e  f l o w e r s ,  
i n  t h e  d r i e r  a r e a s  o f  a l l  t h e  f o u r  f o r e s t  s e c t i o n s  of M a l a y a t t o o r .  A 
m e d i c i n a l  p l a n t .  

COMBRETACEAE 

Calycopteris Lamk. 

Calycopteris floribunda (Roxb.)  Lamk. E n c y l .  Meth. Bot .  2:41. 1811; 
FBI 2:449. 1878; FPM 2:467. 1919. 
P u l l a n i - v a l l i .  

S c a n d e n t  s h r u b s  w i t h  p e e l i n g  b a r k ,  r a t h e r  common i n  Kannimangalam 
s e c t i o n ,  e s p e c i a l l y  a d j a c e n t  t o  t h e  t e a k  p l a n t a t i o n s .  A  m e d i c i n a l  
p l a n t .  

Terminal i a L . 
*Terminalia crenulata R o t h ,  Nov. P1. Sp.  380. 1821. -- T .  tomentosa 
v a r .  t yp i ca  C .  B .  C l a r k  i n  FBI 1:447. 1878; FPM 1:465. 1919. 

A l a r g e  t r e e  w i t h  n e a r l y  g l a b r o u s ,  r a t h e r  t h i n  l e a v e s  and g l a b r o u s  
f r u i t s .  R a t h e r  r a r e ,  i n  t h e  d r i e r  a r e a s  o f  Kurishumdui s e c t i o n .  Bark 
m e d i c i n a l .  

*Terminalia paniculata R o t h ,  Nov. P1. Sp .  383. 1821; FBI 2:448. 1878; 
FPM 1:465. ,1919. 
Maruthu.  

T r e e s  w i t h  r o u g h ,  b l a c k  b a r k  and t e r m i n a l  r e d d i s h ,  showy i n f l o r e -  
s c e n c e .  F a i r l y  common i n  a l l  t h e  f o u r  s e c t i o n s  of  M a l a y a t t o o r  
f o r e s t s .  F l o w e r s  m e d i c i n a l .  
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LECYTHIDACEAE 

Careya Roxb. 

Careya arborea Roxb. P1. Corom. 3:14. t .  218. 1819; FBI 2:511. 1879; 
FPM 1:488. 1919. 
Pezhu.  

Dec iduous  t r e e s  w i t h  f i b r o u s  b a r k  and l e a v e s  a g g r e g a t e d  t o w a r d s  t h e  
apex o f  b r a n c h l e t s .  R a r e ,  i n  t h e  o u t s k i r t s  of t h e  f o r e s t  i n  Karakad 
and E v e r g r e e n  s e c t i o n s .  Bark m e d i c i n a l .  

MELASTOMATACEAE 

Hemecylon L. 

Memecylon umbel latum Burm. f .  F1. Ind .  87. 1768; FPM 1:504. 1919. -- 
M.edule Roxb. P1. Corom. 1:82. 1798; FBI 2:563. 1879 (excl. v a r . ) .  
Kana1 i. 

Woody s h r u b s  w i t h  d e e p  b l u e  f l o w e r s  crowded i n  t h e  a x i l s  o f  l e a v e s  and 
y e l l o w  f r u i t s  b o r n e  i n  t h e  axils. R a t h e r  r a r e  i n  t h e  o p e n ,  d r y  a r e a s  
o f  Kur ishumudi  and Karakad s e c t i o n s .  A m e d i c i n a l  p l a n t .  

Osbeckia L. 

Osbeckia aspera  ( L . )  E l .  F l o r a  474 .  1831;  FBI 2:519. 1879;  FPM 1:492. 
1919.  

S h r u b s  w i t h  s h o r t  b r a n c h e s  and t e r m i n a l ,  d e e p  r o s e- c o l o u r e d  f l o w e r s .  
Common i n  l a t e r i t e  c u t t i n g s  o f  Karakad s e c t i o n .  

Osbeckia  z e y l a n i c a  L . f .  S u p p l .  215. 1781 ;  FBI 2:516. 1879;  FPM 1:494. 
1919.  
Kal am-pat t a .  

E r e c t  h e r b s  w i t h  h a i r y  b r a n c h e s ,  p u r p l e  flowers and t r u n c a t e  c a p s u l e s .  
R a t h e r  common i n  t h e  o u t s k i r t s  o f  Karakad s e c t i o n  i n  d r i e r  a r e a s .  

LYTHRACEAE 

Lagers t roemia  L.  

Lagers t roemia  microcarpa Wt. l c .  P1. I n d i a e  Orient. t .  109. 1839. -- 
L.  lanceola ta  Wall .  ex C l a r k e ,  FBI 2:576. 1879;  FPM 1:513.  1919.  
Venthekku,  V e l l i l a v u .  

T a l l  d e c i d u o u s  t r e e s  w i t h  smooth ,  p a l e- w h i t e  b a r k  p e e l i n g  o f f  regu-  
l a r l y ,  and f l o w e r s  t i n g e d  r o s e ,  p roduced  t e r m i n a l l y .  R a r e ,  on t h e  way 
s i d e s  t o  Kurishumudi t o p  and lower  p a r t  of E v e r g r e e n  s e c t i o n ,  a t  
P o t t a h .  
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Lagerstroemia speciosa ( L . )  Pers. Syn. 2:72. 1806. -- L .  flos-reginae 
Retz. Obs. B u t .  5:25. 1788; FBI 2:577. 1879; FPM 1:513. 1919. 

An ornamental tree with thick foliage, peeling bark and mauve flowers. 
Planted along the pathsides to Kurishumudi top, running wild in 
Kannimanqalam and Karakad sections, especially near seasonal water 
courses. Fruits medicinal. 

PASSIFLORACEAE 

Passi f lora  L.  

Passiflora foet ida L. Sp. P1. 959. 1753; FBI 2:599. 1879; FPM 1:524. 
1919. 

Tendril climbing herbs with a foetid smell, bearing white flowers and 
yellow, edible fruits. Rare, in the forest outskirts of Kurishumudi 
section. A medicinal herb. 

CUCURBITACEAE 

Diplocyclos (Endl.) Post & Ktze. 

*Diplocyclos palmatus ( L . )  Jeffry, Kew Bull. 15:352. 1962; FBI 2:622. 
1879. -- Bryonopsis lancinosa Naud. Ann. Sc. Nat. Ser. 4,12:141. 1859 
(non ( L . )  Naud.); FPM 1:534. 1919. 

Slender climbers with deeply 5 - lobed leaves and yellow fascicled 
flowers. Rare, in the drier areas of Kurishumudi section. 

L u f f a  Mill. 

*Luffa acutangula ( L . )  Roxb. Hort. Beng. 70. 1814; FBI 2:615. 1879. -- 
L .  amara Roxb. Hort. Beng. 70. 1814; FPM 1:533. 1921. 

Climbers with usually scabrous and pubescent leaves and small fruits. 
Rare, in Kurishumudi section as climbers on hedges. A medicinal 
plant. 

Te trameles nudif lora 

DASTICACEAE 

Tetrameles R. Br. 

R. Br. Obs. 230. 1826; FBI 2:657.1879 
1:544.1921. 
Chini-maram. 

Lofty, deciduous trees with buttressed base, huge trunk and 

FPM 

1 ess 
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b r a n c h e d  apex b e a r i n g  w h i t e  f l o w e r s .  R a t h e r  common a s  i s o l a t e d  t r e e s  
i n  t h e  h i g h l y  d e g r a d e d  f o r e s t  above P o t t a h ,  o n  t h e  way t o  E v e r g r e e n  
s e c t i o n .  B a r k  m e d i c i n a l .  

BEGONIACEAE 

Begonia L .  

Begonia malabarica P o i r .  i n  Lamk. E n c y l .  Meth. Bot. 1:393. 1785; FBI 
2:655. 1879;  FPM 1:546. 1919. 

E r e c t  h e r b s  w i t h  J o i n t e d ,  r e d d i s h  s t e m ,  o b l i q u e  leaves and r o s e -  
c o l o u r e d  f l o w e r s .  R a r e ,  i n  s h a d e d ,  wet  a r e a s  on t h e  way t o  E v e r g r e e n  
s e c t i o n .  

ALANGIACEAE 

Alangium Lamk. 

*Alangium salvifolium (L.f.) Wagner i n  E n g l .  P f l a n z e n r .  4 ,  20B: 9. 
1910;  FPM 1:572.  1919.  -- A. lamarckii Thw. Enum. P1.  Zey l .  133. 1859;  
FBI 2:741.  1879.  

S h r u b s  w i t h  v e r y  a t t r a c t i v e  and e d i b l e ,  r e d  f r u i t s .  R a r e ,  a l o n g  h e d g e s  
i n  f o r e s t  o p e n i n g s  above  P o t t a h  on t h e  way t o  E v e r g r e e n  s e c t i o n .  A 
m e d i c i n a l  p l a n t .  

RUBIACEAE 

Canthium Lamk. 

*Canthiurn angustifolium Roxb. F1. Ind .  2:169.  1824. ;  FBI 3:135. 1880. 
-- Plectronia rheedii (DC. ) Bedd. v a r .  angustifolia Gamble, FPM 2:625. 
1925.  

Armed s h r u b s  w i t h  g r e e n i s h- w h i t e  f l o w e r s ,  common as  an unde rg rowth  i n  
t h e  Kannimangalam s e c t i o n .  

Chasalia Comm. ex Po i r .  

*Chasalia ophioxyloides ( W a l l . )  Gard.  B u l l .  S t r a i t  S e t t l .  6 :474 .  1930.  
- -  C .  c u r v i f l o r a  sensu Hook. f .  F1. Br i t .  I n d i a  3:176.  1880 ;  FPM 
2:643.  1921. 

H e r b s  w i t h  d a r k  b l u e  f l o w e r s ,  r a r e l y  found a s  an unde rg rowth  i n  t h e  
E v e r g r e e n  s e c t i o n .  A m e d i c i n a l  p l a n t .  
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Haldina Ridsdl. 

*Haldina cordifolia (Roxb.) Ridsdl. B l u m e a  24:361. 1978. -- Adina 
cordifolia Hook. f. ex Brandis For. F1. N.W. & Central India 263. 
1874; FBI 3:24. 1880; FPM 2:584. 1921. 
Man j a-kadambu . 
Trees with rough bark, almost rounded, cordate leaves and globose 
inflorescence bearing pinkish-white flowers. Rare, in Kannimangalam 
section near the Guard station, in moist deciduous forests. A medici- 
nal plant. 

Hedyotis L. 

Hedyotis umbellata (L.) Lamk. Encyl. Meth. Bot. 1:272. 1789. -- Olden- 
landia umbellata L. Sp. P1. 174. 1753; FBI 3:66. 1880; FPM 2:601. 
1921. 

Erect or  suberect herbs with much branched stem and white flowers. 
Fairly common in the plains of Karakad and Kurishumudi sections. A 
medicinal plant. 

Ixora L. 

*Ixora brachiata Roxb. F1. Ind. 1:391. 1820; FBI 3:142. 1880; FPM 
2:631. 1921. 

Shrubs with green buds and red stalk for the flowers and red fruits. 
Rather common, a5 undergrowth in the evergreen patch. 

Ixora coccinea L. Sp. P1. 110. 1753; FBI 3:145. 1880; FPM 2:631. 1921. 
Chethi, Thechi. 

Shrubs with red, corymbose flowering branches and red, pulpy, edible 
fruits. Rare, in the lateritic soil, especially in the cuttings and 
other openings o f  Karakad, Kannimangalam and Evergreen sections. An 
important medicinal plant. 

Knoxia L. 

-- Knoxi a sumatrensis (Retz. ) DC. Prodr. 4:569. 1830. 
K.  corynbosa auc t .  nun Willd. 1797; Wt. e t  Arn. Prodr. 439. 1834; FBI 
3:128. 1880; FPM 2:622. 1921. 

Erect herbs with oblong-lanceate leaves and flowers in corymbose pani- 
cles. Rare, in Kurishumudi section. 

Nussaenda L .  

*Mussaenda glabrata (Hook. f.) Hutch. ex Gamble, F1. Presid. Madras 
2:610. 1921. -- M. frondosa var. glabrata Hook. f. FBI 3:90. 1880. 
V e l  li la. 
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Straggling shrubs with brick red flowers having white showy calyx 
lobes Rather common, i n  the forest outskirts above Pottah, in dis- 
turbed areas. c\ medicinal plant. 

Ophiorrhiza L. 

Ophiorrhiza mungos L. Sp. P1. 150. 1753; FBI 3:77. 1880; FPM 2:608. 
1921. 

Undershrubs with simple, opposite leaves and white flowers in sub- 
umbellate cymes An undergrowth in Kurishumudi section. Roots medi- 
cinal. 

Psychotr ia  L .  

*Psychotria congesta ( W t .  e t  Arn.) Hook. f. F1. Brit. Ind. 3:162. 
1880; FPM 2:640. 1921. 

Herbs with white flowers. Very rare, in the crevices of  rocks in the 
Evergreen section. 

Psychotria octosulcata Talbot, J .  Bombay nat. Hist. Soc. ll:237. 1897; 
FPM 2:642. 1921. 

Shrubs with terminal, white flowers growing in shades. Fairly common 
in the Evergreen section and rare in Kannimangalam and Kurishumudi 
sect ions. 

Xeromphis Rafin. 

Xeromphis u l i g i n o s a  (Retz.) Mahesw. Bull. bot. Surv. India 3:92. 1961. 
-- Randia  uliginosa (Retz.) DC. Prodr. 4:386. 1830; FBI 3:ll0. 1880; 
FPM 2:615. 1925. 

Armed shrubs with creamy white flowers. Rather rare, forming bushes 
in the grassland of Kannimanqalam section. Fruits and roots medi- 
cinal. 

COMPOSITCIE 

Ageratum L . 
Ageratum conyzoides L. Sp. P1. 839. 1753; FBI 3:243. 1881; FPM 2:677. 
1925. 

A softly hairy annual herb with simple, opposite, ovate leaves and 
bluish white small flowers in corymbose heads. Common in Kurishumudi 
section. A weed with medicinal properties. 
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Blainvillea Cass. 

Blainvillea acmella ( L . )  Philips, Blumea 6:350. 1950; FRl 3:305. 1878. 
-- B. rhomboidea Cass. Dict. Nat. 29:493. 1823; FPM 2:706 .  1921. 

Erect, scabrous herbs with smelling leaves and white, terminal inflo- 
rescence. A weed growing in waste places and shaded areas in almost 
all the four sections of Malayattoor forests. 

Blumea DC. 

Blumaea lacera (Burm. f . )  DC. in Wt. Contrib. Ind. Jot. 14. 1834; FBI 
2:263. 1878; FPM 2:687.  1925. 

Smelling herbs with yellow flowering heads. Rather common in open 
areas o f  almost all the four sections of Malayattoor forests. A medi- 
cinal plant. 

El ephan topus L . 
Elephantopus scaber L. Sp. P1. 814. 1753; FBI 3:242. 1878; FPM 2:676. 
1921. 
Ana-chuvadi. 

Herbs with rosetted, spathulate leaves and violet flowering heads. 
Weed, common in the waste places of  Kurishumudi and Karakad sections. 
A medicinal herb. 

Emilia Cass. 

Emilia sonchifolia (L.) DC. in Wt. Contrib. Ind. Bot. 24. 1834; FBI 
3:336. 1881; FPM 2:716. 1924. 
Muy a1 -chev 1 an. 

Herbs with very variable leaves and pinkish flowering heads. A weed in 
the waste places of Kannimangalam and Karakad sections. A medicinal 
plant. 

Eupatorium L. 

Eupatorium adenophorum Spreng. Syst. 3:420. 1826. 
Seema-pacha, Communist-pacha. 

Glandular hairy, straggling or erect herbs with pinkish or bluish 
white flowering heads. An exotic weed, gregarious in the outskirts 
and disturbed areas of  the forest in all the four sections. 

Mikania Wi lld. 

*Mikania micrantha H.B.K. Nov. Gen. et Sp. 4:134. 1820; K.K.N. Nair, 
Evergreen (KFRI Newsletter) 20:13-14. 1988. 
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Gregarious, straggling herbs with pale white flowers. Very common 
weed in f o r e s t  openings especially in Kurishumudi, Kannimangalam and 
Pottah areas on the way to Evergreen section. 

MYRSINACEAE 

Maesa Forssk. 

*Maesa perrottetiana A .  DC. Trans. Linn. Soc. London 17:80. 1834; FPM 
2:749. 1921. -- M. i n d i c a  var. p e r r o t t e t i a n a  ( A .  DC.) Clarke in FBI 
3:509. 1882. 

Undershurbs with very small bluish-white flowers produced on slender 
stem. Very rare, as undergrowth in Evergreen section. A medicinal 
herb. 

SAPOTACEAE 

Madhuca Hamil ton ex Gmel. 

*Madhuca longifolia (Koen. ex L . )  Mac Bride, Contr. Gray Herb. Harward 
n.s, 53:17. 1918. -- Bassia longifolia Koen. ex L. Mant. 2:563. 1771; 
FBI 3:544. 1882; FPM 2:537. 1921. 

Deciduous trees with fissured bark and terminal flowers. Rather rare, 
in Karakad and Kannimangalam sections, especially near seasonal water 
courses. A medicinal plant. 

OLEACEAE 

Chionanthus L. 

*Chionanthus mala-elengi (Dennst.) P.S. Green, Bull. bot. Surv. India 
26:123-124. 1985. -- Linociera malabarica Wall. ex G. Don Syst. 4:53. 
1838; FBI 3:607. 1882; FPM 2:794. 1921. 

Graceful trees with leathery leaves and white flowers with reddish 
tinge. Rather common in Kannimanqalam section especially around the 
open grassland and rarely seen in Evergreen section. 

Olea  L. 

*Olea dioica Roxb. F1. Ind. 1:105. 1820; FBI 3:612. 1882; FPM 2:796. 
1921. 

Small trees with bright green foliage, white flowers and blue coloured 
fruits. Fairly common in the perifery of the evergreen patch. Bark 
medicinal. 
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APOCYNACEAE 

Ervatamia  (DC.) S t a p f  

Erva tamia  heyneana ( W a l l . )  Cooke, F1. P r e s i d .  Bombay 2:134. 1904; FPM 
2:813. 1923. - Tabernaemontana heyneana Wal l .  i n  Edgw. Bot. Reg. t .  
1273. no.7 .  1829; FBI 3:647. 1882. 
Pala, Koonam-pa1a .  

T r e e s  w i t h  mi lky  l a t e x ,  f r a g r a n t  f l o w e r s  and y e l l o w  f r u i t s .  R a r e ,  i n  
t h e  d i s t u r b e d  f o r e s t  p a t c h e s  on the  way t o  E v e r g r e e n  s e c t i o n .  A medi-  
c i n a l  p l a n t .  

Holarrehna R. Br. 

*Holarrehna a n t i d y s e n t r i c d  (Roth) A .  DC. P r o d r .  8:413. 1844; FBI 
3:644. 1882; FPM 2:811. 1923. 

S h r u b s  w i t h  p r o f u s e  m i l k y  l a t e x ,  showy w h i t e  f l o w e r s  and green f r u i t s .  
R a r e ,  a l o n g  t h e  s i d e s  of  rocks r i g h t  on t h e  t o p  o f  t h e  h i l l ,  n e a r  t h e  
e v e r g r e e n  p a t c h .  H a s  m e d i c i n a l  p r o p e r t i e s .  

Rauvol f i a  L .  

*Rauvolfia s e r p e n t i n a  (L.) Benth .  ex  K u r t ,  For.  F1.  Burma 2:171. 1877; 
FBI 3 : 6 3 2 .  1882; FPM 2:807. 1923. 

H e r b s  w i t h  d e e p  r e d  f l o w e r s  and f r u i t s  m a t u r i n g  b l a c k  i n  c o l o u r .  A 
r a r e  unde rg rowth  i n  t h e  Eve rg reen  s e c t i o n .  A p o p u l a r  m e d i c i n a l  p l a n t .  

ASCLEPIADACEAE 

Hemidesmus R. B r .  

*Hemidesmus i n d i c u s  ( L . )  R. Br. i n  A i t o n ,  Hort. K e w .  e d .  2,  2:75. 
1811; FBI 4:4. 1884; FPM 2:825. 1923. 
Naru- neendi .  

Much b r a n c h e d  t w i n i n g  h e r b s  w i t h  w i r y  s t e m  and t u b e r o u s  roo t s  p roduc-  
i n g  y e l l o w i s h  w h i t e  f l o w e r s .  R a r e ,  a l o n g  h e d g e s ,  m o s t l y  i n  t h e  
Kur ishumudi  s e c t i o n .  A m e d i c i n a l  p l a n t .  

GENTIANACEAE 

Canscora Lamk . 
*Canscora d i f f u s a  (Vahl) R .  Br .  P r o d r .  451. i n  o b s .  1810; FBI  4:103. 
1883; FPM 2:878. 1923. 
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A very pretty slender, annual herb with pink flowers and leaf like 
bracts. Rare, in wet areas of Kurishumudi section. A medicinal herb. 

BORAGINACEAE 

Heliotropium L. 

*Heliotropium scabrum Retz. Obs. Bot. 2:8. 1781; FBI 4:152. 
2:897. 1923. 

Erect or procumbent herbs in wet areas and forest openings. 
the foothills of Kurishumudi section. A medicinal plant. 

CONVOLVULACEAE 

Argyreia Lour. 

*Argyreia nervosa (Burm. f . )  Bojer, Hort. Maurit. 224. 
speciosa (L.f.) Sweet, Hort. Lond. 289. 1827; FBI 4:185. 
2:907. 1923. 

1883; FPM 

Common in 

1837. -- A.  
1883; FPM 

Scandent shrubs with ovate-deltoid leaves, flowers in axillary and 
terminal cymes and indehiscent fruits. Rare, in the forest outskirts 
at Kurishumudi. 

Evolvulus L. 

Evolvulus alsinoides (L.) L. Sp. P1. ed. 2(1):392. 1762; FBI 4:220. 
1883; FPM 2:923. 1923. 

Spreading herbs with hairy branches, oblong-lanceate leaves and light 
blue flowers. Common in the open areas and waste places of Karakad 
and Kurishumudi sections. A common ingredient in Ayurvedic medicines. 

Xpomoea .L . 
*Ipomoea hederifolia L. Syst. Nat (ed. 10) 925. 1759. -- quamocl i t 
pheonica (Roxb.) Choisy, Mem. S O ~ .  Phys. Geneve. 6:433. 1834; FPM 
2:919. 1923. Ipomoea coccinea auct. Clarke in Hook. f. FBI 4:199. 
1883. nun L.  1753. 

Twining herbs; stem sparsely pubescent with ovate to sub-orbicular 
leaves, solitary flowers in lax cymes and subglobose fruits. Rare, in 
forest outskirts of Kurishumudi section. 

Merremia Dennst. ex Endl. 

*Merremia vitifolia (Burm. f.) Hall. f. Bot. Jahrb. Syst. 16:552. 
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1893; FPM 2:928. 1923. -- Ipomoea vitifolia (Burm. f.) B1. BiJdr. 
705'. 1825; FBI 4:213. 1883. 

Twining herbs with hirsute stem, palmately 5-7 lobed leaves and 
flowers in 1-3 flowered axillary cymes. Rather common in Kurishumudi 
section, in the outskirts. 

SOLANACEAE 

Physalis L. 

Physalis minima L. Sp. Pl. 183. 1753; FBI 4:238. 1883; FPM 2:939. 
1923. 
Jgot a-nod i an. 

Succulent herbs with hispid branches and bladder-like fruits. A weed, 
rather very common in waste places and wet areas of the outskirts of 
Karakad and Kurishumudi sections. A medicinal plant. 

Solanum L .  

*Solanum violaceum Ort. Hort. Mart. Dec. 56. 1798. -- S. indicum auct. 
L.; FBI 4:234. 1883; FPM 2:938. 1923. 

Undershrubs with spinous stem and leaves and white terminal flowers 
with yellow anthers. Common in the outskirts of the forests at 
Pottah, as a weed. A  medicinal herb. 

SCROPHULARIACEAE 

Scoparia L. 

Scoparia dulcis L. Sp. PI. 116. 1753; FBI 4:289. 1884; FPM 2:964. 
1923. 

Erect, branched herbs with globose capsules produced profusely. 
Common in wet areas of the forest outskirts, especially of Kurishumudi 
section. A medicinal plant. 

Torenia L .  

*Torenia bicolor Dalz. in Hook. J. Bot. Kew Gard. Misc. 3:38. 1851; 
FBI 4:278. 1884.; FPM 2:957. 1923. 

Trailing herbs with sparsely hairy stem, broadly ovate or deltoid 
leaves, axillary flowers and linear oblong capsules. Common, in wet 
areas of the outskirts of  the forest adjacent to Kurishumudi section. 
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OROBANCHACEAE 

A e g i n e t i a  L .  

*Aeginetia indica L .  S p .  PI. 632. 1753; FBI 4:320. 1884; FPM 2:974. 
1924. 

Very colourful herbs with pink stem and flowers. A root parasite, 
very rare, growing along the sides of rocks in Evergreen and 
Kannimangalam sections. 

*Aeginetia pedunculata Wall. P1. Asiat. Rar. t. 219. 1832; FBI 4:320. 
1884; FPM 2:974. 1924. 

Herbaceous root parasites with reddish stem and orange coloured 
flowers. Very r a r e ,  in the Pottah area on the way to Evergreen sec- 
t ion. 

LENTIBULARIACEAE 

Utricularia L.  

Utricularia gramini fo l ia  Vahl, Enum. 1:95. 1804; FPM 2:981. 1924. -- 
U. caerulea auct. non L . ;  FBI 4:331. 1884. 

Erect, filiform herbs with pinkish white flowers. Common during mon- 
soon in the grassland area of Kannimangalam section, in a thin layer 
of water among grasses. 

ACANTHACEAE 

Nil gi  r ian  thus Bremek. 

Nilg ir ianthus  barbatus (Nees) Bremek. Verh. K. Ned. Akad. Wt. 
41(1):174. 1944. -- Strobi lan thus  barbatus  Nees in Wall. P1. Asiat. 
Rar. 3:85. 1832; FBI 4:437. 1884; FPM 1:1037. 1924. 
Kuringi. 

Undershrubs with light green foliage and white flowers. A fairly 
common undergrowth in the evergreen forests of Evergreen section. 

Thunbergia Retz. 

*Thunbergia fragrans Roxb. P1. Corom. t. 67. 1796; FBI 4:390. 1884; 
FPM 2:1007. 1924. 

A slender herb with variable, narrow, oblong, lanceate leaves, and 
axillary, solitary flowers. Rare, in Kurishumudi section, along the 
wet sides of rocks. 
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VERBENACEAE 

Callicarpa L .  

*Callicarpa tomentosa ( L . )  Murr. Syst. Veg. ed. 13:130. 1774. -- C. 
lanata L. Mant. 2:331. 1771; FBI 4:567. 18135; FPM 2:1092. 1924. 

Fulvous stellate hairy trees with leaves crowded towards the apex o f  
branchlets. Rather rare in Kannimanyalam section, in disturbed 
forests and teak plantations. A medicinal plant. 

Clerodendrum L . 
*Clerodendrum serratum ( L . )  Moon. Cat. P1. Ceylon 46. No. 382. 1824; 
FBI 4:592. 1885; FPM 1:llOO. 1924. 

Shrubs with 4-angular stem, elliptic-lanceate, acuminate, serrate 
leaves and flowers in terminal panicles. Rare, in the open, dis- 
turbred areas of  Kurishumudi section. A weed with medicinal proper- 
ties. 

*Clerodendrum vircosum Vent. Jard. Malm. t. 25. 1803. -- C. 
infortunatum auct .  m u l t i .  non L.; FBI 4:594. 1885; FPM 2:llOO. 1924. 
Peruvu. 

Shrubs with white flowers, common in distrubed areas and forest open- 
ings, especially in Kurishumudi, Karakad and Kannimanqalam sections. 
A medicinal shrub. 

Lantana L.  

Lantana camara L. var. a c u l e a t a  (L . )  Mold. Torreya 34:9. 1934. -- L .  
a c u l e a t a  L. Sp. P1. 627. 1753; FPM 2:1087. 1924. - L .  camara a u c t .  non 
L.; FBI 4:562. 1885. 
Konqini, Seema-pacha. 

Straggling, armed shrubs with angular stem, yellowish red flowers and 
globular fruits. An exotic weed, straggling on hedges in Kurishumudi 
section, possessing medicinal properties. 

S t achyt a rph et a V ah 1 

Stachytarpheta jamaicensis  ( L . )  Vahl, Enum. P1. 1:206. 1804; -- S. 
indica (L.) Vahl, Enum, P1. 1:206. 1804; FBI 4:564. 1885; FPM 2:1090. 
1924. 
Seema-kongini. 

Herbs with simple, opposite, elliptic or ovate leaves and blue flowers 
in terminal slender spikes with closely packed bracts. Rather common 
as a hedge plant in the outskirts of Kurishumudi section. A medicinal 
plant. 
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Tectona L . f .  

Tectona grandis L. . f .  Suppl. P1 .  151. 1781; F B I  4:570. 1885; FPM 
2:1092. 1924. 
The k ku. 

The common t e a k  t r e e  growing i n  Malayattoor,  both i n  p l a n t a t i o n  and 
i n  w i l d .  A medicinal t r e e .  

LAMIACEAE 

Hyp t i  s J acq . 
H y p t i s  suaveolens ( L . )  P o i t .  Ann. Mus. N a t .  H i s t .  P a r i s  7:472. 
t .  29. 1806; FBI 4:630. 1885; FPM 2:1129. 1924. 

Herbs w i t h  pungent s m e l l  and h i s p i d  branches. Common i n  the open, d ry  
areas o f  Karakad and Kurishumudi sec t ions  and on the rocky f l a t  top o f  
the h i l l  near the evergreen patch. 

Leucas R. B r .  

Leucas aspera ( W i l l d . )  L ink,  Enum. Hor t .  Berol .  2:112. 1822; FBI 
4:690. 1885; FPM 2:1150. 1924. 
Thumba. 

Herbs w i t h  angled, h i p i d ,  green stem and te rmina l  whi te f lowers.  
Common i n  the p l a i n s  o f  Kurishumuci and Karakad sect ions.  A medic inal  
p l a n t .  

Pogostemon Des f .  

*Pogostemon pan icu la tus  (W i l l d . )  Benth. i n  W a l l .  Pl. As ia t .  Rar. l:30. 
1830: FBI 4:631. 1885; FPM 2:1132. 1925. 

Aromatic herbs w i t h  b l u i s h  whi te f lowers.  A common weed i n  the out-  
s k i r t s  o f  f o r e s t s  and waste places, espec ia l l y  i n  Kurishumudi and 
Karakad sect ions.  

NYCTAGINACEAE 

Boerhavia L. 

Boerhavia d i f f u s a  L. Sp. Pl. 3.1753; FPM 2:1162. 1925. -- B. repens L .  
Sp. Pl. 3. 1753; FBI 4:709. 1885. 

D i f f use ,  t r a i l i n g  herbs w i t h  l i g h t  reddish s t e m  and p i n k i s h  f lowers.  
Fa i r l y  common  i n  we t ,  open  a reas  i n  t he  ou t sk i r t s  o f  t he  f o res t s  o f  
Kurishumudi sect ion.  A medic inal  p l a n t .  
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AMARANTHACEAE 

Achyranthes L . 
Achyr rn thes  aspera  L. Sp. P1. 204. 1753; FBI 3:730. 1885; FPM 2:1176. 
1925. 

An erect herb reaching 3 feet in height with velvetty, orbicular, 
obovate or elliptic, usually obtuse, thick leaves and slender spikes; 
the fruits easily adhere to animals or clothings. Rather common in 
the outskirts of Kurishumudi section. A medicinal plant. 

Aerva Forsk. 

Aerva I a n a t a  ( L . )  Juss. Ann. Mus. Hist. Nat. Paris 2:131. 1803; FBI 
4:728. 1885; FPM 2:1178. 1925. 

A small herb with long tap root and many pubescent shoots, simple, 
alternate, obovate leaves and very small greenish white flowers in 
small dense axillary spikes. A weed in the outskirts of the forests 
around Kurishumudi section. A medicinal plant. 

PIPERACEAE 

Peperomia Ruiz. e t  Pav. 

Peperomia d i n d i g u l e n s i s  M i q .  Syst. Piper. 122. 1843; FBI 5:98. 1886; 
FPM 2:1210. 1925. 

Erect or subdecumbent, fleshy herbs with greenish spikes towards the 
apex of branches. Rare, in shaded areas, sometimes epiphytic on rocks 
or trees in the Evergreen section o f  Malayattoor forests. 

P i p e r  L. 

*Piper longum L. Sp. P1. 29. 1753; FBI 5:83. 1886; FPM 2:1205. 1925. 

Slender undershrubs with ovate or ovate-oblong glabrous leaves and 
cylindrical, thick fruiting spikes; the fruits are red when 
ripe. In the forest floor of  Kurishumudi section as an undergrowth. 
A medicinal plant. 

MYRISTICACEAE 

Knema Lour. 

*Knema a t t e n u a t a  (Hook. f. e x  Thoms.) Warb. Monogr. Myrist. 590. 1897; 
FPM 2:1215. 1925. -- Myristica a t t e n u a t a  Wall. e x  Hook. f .  e t  Thoms. 
F1. Ind. 157. 1855; FBI 5:110. 1886. 
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L o f t y  t r e e s  w i t h  c l e a n ,  s t r a i g h t  t r u n k ,  y e l l o w i s h  f l o w e r s  and l i g h t  
y e l l o w  p u b e s c e n t  f r u i t s .  F a i r l y  common i n  t h e  evergreen p a t c h  on top 
of t h e  h i l l .  

M y r i s t i c a  Gronov. 

M y r i s t i c a  d a c t y l o i d e s  G a e r t n .  F r u c t .  1:195. t .  41.  1788. - M. beddomei 
King,  N o t e s  Roy. b o t .  Gard.  C a l c u t t a  4:291.  t .  118. 1893; FPM 2:1215.  
1925.  - M. l a u r i f o l i a  Hook. f .  v a r .  l a n c e o l a r i a  Hook. f .  FBI 5 :103 .  
1886. 

T a l l  t r e e s  w i t h  s t r a i g h t ,  : l e an  t r u n k  and p u b e s c e n t  b r a n c h l e t s .  
F a i r l y  common i n  t h e  evergreen p a t c h  a s  a t o p  canopy  t r e e .  A medi-  
c i n a l  t r e e .  

L i t s e a  L .  

*Litsea s t o c k s i i  Hook. f .  F1. Bri t .  I n d i a  5:176. 1886; FPM 2:1236. 
1925.  

T r e e s  w i t h  l a n c e a t e- o b l o n g  l e a v e s  and creamy w h i t e  p e r i a n t h  and e l l i p -  
s o i d  b e r r i e s .  R a r e ,  i n  Kurishumudi s e c t i o n .  A m e d i c i n a l  p l a n t .  

N e o l i t s e a  ( B e n t h . )  Merr .  

N e o l i t s e a  c a s s i a  ( L . )  Kosterm.  J .  Sc i .  Res .  I n d o n e s i a  1 : 8 5 .  1952. - N. 
z e y l a n i c a  ( N e e s )  Merr .  P h i l i p p .  J .  S c i .  Bot. S u p p l .  1 ( 1 ) : 5 7 .  1906; FPM 
2:1230. 1925.  -- L i t s e a  zeylanica Nees ,  Amoen. Bot. Bonn. F a s c .  1:58. 
t .  5.  1823; FBI 5:176. 1886. (pro parte). 

T r e e s  w i t h  t e r m i n a l  i n f l o r e s c e n c e  and f r u i t s  w i t h  p e r s i s t e n t  p e r i a n t h  
l o b e s .  R a t h e r  r a r e ,  i n  E v e r g r e e n  and Kannimangalam f o r e s t  s e c t i o n s  o f  
M a l a y a t t o o r .  A m e d i c i n a l  and a r o m a t i c  t r e e .  

LORANTHACEAE 

Dendroph thoe Mart  . 
Dendrophthoe f a l c a t a  (L.f.) E t t i n g ,  D e r i k s c h r .  Akad. Wissen .  Math. 
N a t u r .  Cl. 32:52, 53, 58. f i g .  1 4 .  1872.  - -Loranthus l o n g i f l o r u s  
D e s c r .  Lamk. E n c y l .  Meth. Bot. 3:598. 1789;  FBI 5 :214 .  1886;  FPM 
2:1253. 1925.  
I t h i - k a n n y ,  I t h i l .  

S h r u b a c e o u s  b r a n c h  p a r a s i t e s  on t r e e s  w i t h  p i n k  f r u i t s .  R a t h e r  common 
on t r e e s  l i k e  Tectona grandis L . f .  and Pterocarpus marsupium Roxb.  i n  
Karakad and Kannimangalam sections. A m e d i c i n a l  p l a n t .  

51 



Hel i x a n t h e r a  Lour .  

*Helixanthera wallichiana ( S c h u l t . )  D a n s e r ,  Bull. J a r d .  Bo t .  Burtz. 
3,10:317. 1929. -- Loranthus intermedius W t .  ex  Hook. f .  FBI 5:265. 
1886; FPM 2:1251. 1925. 

Branch p a r a s i t e s  on s m a l l  t r e e s  of  Xeromphis  u l ig inosa ,  i n  t h e  o p e n i n g  
o f  t h e  f o r e s t  where  t h e  g r a s s l a n d  is s e e n  i n  Kannimangalam s e c t i o n .  

EUPHORBIACEAE 

Antidesma L .  

*Antidesma a l e x i t e r i s  L.  Sp.  P1. 1027. 1753 ( p r o  p a r t e ) ;  FBI 5:359. 
1887. -- A. zeylanicum Lamk. E n c y l .  Meth. Bo t .  1:207. 1783; FPM 
2:1297. 1925. 

U n d e r s h r u b s  w i t h  g r e e n  f r u i t s .  R a t h e r  r a r e  i n  t h e  e v e r g r e e n  p a t c h ,  
fo rming  p a r t  o f  t h e  g round  f l o r a .  

*Antidesma bunius Spreng. S y s t .  Veg. 1:826. 1825; FBI 5:358. 1887; FPM 
2:1298. 1925. 

S h r u b s  w i t h  d a r k  g r e e n  f o l i a g e  and g r e e n  f r u i t s .  A  r a r e  unde rg rowth  i n  
t h e  E v e r g r e e n  s e c t i o n .  Leaves  m e d i c i n a l .  

Aporusa B1. 

*Aporusa l i n d l e y a n a  ( W t . )  B a i l l .  E t u d .  Gen. Euph. 645. 1874; FBI 
5:349. 1887; FPM 2:1309. 1925. 
V e t t i .  

S m a l l  t r e e s  w i t h  g l o b u l a r  f r u i t s .  R a r e ,  in Kannimangalam s e c t i o n ,  i n  
open  a r e a s .  Roots m e d i c i n a l .  

Baccaurea Lour.  

Baccaurea c o u r t a l l e n s i s  ( W t . )  Muell . -  Arg. DC. P r o d r .  15(2):459. 1866; 
FBI 5:367. 1887; FPM 2:1310. 1925. 

G r a c e f u l  t r e e s  w i t h  r e d  f l o w e r s  and r e d  f r u i t s  p roduced  c a u l i f l o r -  
o u s l y .  F a i r l y  common i n  t h e  e v e r g r e e n  p a t c h .  

Baliospermum B1. 

*Baliospermum montanum ( W i l l d . )  Mue l l .  i n  DC. P r o d r .  15:1125. 1866; 
FPM 3:1342. 1925. -- B. a x i l l a r e  B1. B i j d r .  604. 1826; FBI 5:461. 
1887. 

L e a f y  u n d e r s h r u b s  w i t h  l e a v e s  v a r i a b l e  i n  s i z e  and s h a p e ;  l a r g e  l e a v e s  
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ovate, otlonq or rounded and small ones lanceate. Rare, in forested 
a r e a s  of  Yurishumudi section. A medicinal plant. 

Breynia Forst. f. 

*Breynia rhamnoides (Retz.) Muell. - Arg. DC. Prodr. 15(2):440. 1866; 
FBI 5:330. 1887; FPM 2:1304. 1925. 

Shrubs, 1-3 m high with green fruits. Rare, in the openings and along 
hedges in Kannimanqalam section. A medicinal plant. 

B r i d e l i a  Wi lld. 

* B r i d e l i a  scandens (Roxb.) Willd. Sp. P1. 4:979. 1806; FPM 2:1281. 
1925. -- B .  s t i p u l a r i s  Hook. f .  (non Bl.) FBI 5:270. 1887 ( p r o  
p a r t e ) .  

Stragglers with brown flowers and green fruits. Very common in 
Kannimangalam section, along hedges. All parts of the plant medi- 
cinal. 

Croton L . 
Croton bonplandianum Baill. Adansonia 4:339. 1864. -- C. s p a r s i f l o r u s  
Morong. in Ann. N.Y. Acad. Sci. 7:221. 1893; FPM 2:1316. 1925. 

Erect, much branched herbs with greenish-white flowers in terminal 
inflorescence. A weed in waste places, especially along the way sides 
to Kurishumudi top. 

*Croton caudatus Geisel. Croton Monogr. 73. 1807; FBI 5:388. 1887; FPM 
2:1315. 1925. 

Shrubs with creamy white flowers. Rather common along t h e  sides of 
the hill stream in Evergreen section. A medicinal plant. 

Euphorbia L.  

Euphorbia antiquorum L. Sp. P1. 450. 1753; FBI 5:255. 1887; FPM 
2:1273. 1925. 

Armed fleshy shrubs with copious milky latex and jointed green stem 
devoid of leaves. Often planted along hedges around Kurishumudi and 
Karakad sections. Latex medicinal. 

Ja t ropha L . 
Jatropha g o s s i p i f o l i a  L .  Sp. P1. 1006. 1753; FBI 5:583. 1887; FPM 
2: 1340. 1925. 

Shrubs with watery latex and reddish flowers in terminal clusters. 
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Common in Kurishumudi section in waste places and also at Illithodu in 
the outskirts of the forests. A medicinal plant. 

Kirganelia Baill. 

*Kirganelia reticulata (Poir.) Baill. Etud. Gen. Euphorb. 613. 1858; 
FPM 2:1294. 1925. -- Phyllanthus reticulatus Poir. Lamk. Encyl. Meth. 
Bot. 5:298. 1804; FBI 5:288. 1887. 

Branched shrubs with distichous leaves and globose, purple fruits. 
Rare, in the forest outskirts of Karakad and Kurishumudi sections. 

Macaranga Thou. 

Macaranga peltata (Roxb. )  Muell. - Arg.  DC. Prodr. 15(2):1010. 1866; 
FPM 2:1326. 1925. -- M. roxburghii Wt. l c .  P1. India Orient. t. 1852. 
1853; FBI 5:445. 1887. 
Vatta, Oothooni. 

Trees with latex and almost circular leaves. Rather common in dis- 
turbed forest areas of all the four sections of Malayattoor forests, 
especially in the otskirts. Gum medicinal. 

Mallotus Lour. 

*Mallotus philippensis (Lamk.) Muell. - Arg., Linnaea 34:196. 1865; 
FBI 5:442. 1887; FPM 2:1322. 1925. 

Shrubs or small trees with creamy white flowers. Common in the moist 
deciduous forests and teak plantations o f  Kannimangalam section. 
Whole plant is medicinal. 

Phyllanthus  L . 
Phyllanthus emblica L. Sp. P1. 982. 1753; FBI 5:289. 1887. -- P. o f f i -  
cinalis Gaertn. Fruct. 122-123. 1790; FPM 2:12?5. 1925. 
Nelli. 

Medium sized trees with linear-oblong leaves and depressed globose, 
edible fruits. Rare, in the deciduous forests of Kannimangalam, 
Karakad and Kurishumudi sections. A medicinal plant. 

Securinega Comm. ex A. Juss. 

*Securinega leucopyrus (Willd.) Muell. in DC. Prodr. 15(2):451. 1866. 
-- Fluggea leucopyrus Willd. Sp. Pl. 4:757. 1806; FPM 2:1296. 1925. 

Shrubs with greenish white flowers and green fruits. Rare, in 
Kannimangalam section, in the openings. Leaves medicinal. 
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ULAMCEAE 

Trema Lour. 

*Trema orientalis ( L . )  B1. Mus. Bot. Lugd. Bat. 2:62. 1856; FBI 
5:484. 1888; FPM 3:1350. 1928. 
Amathali, Malan-thodali. 

Aggressive trees with pale greenish-white flowers. Fairly common in 
the forest openings and disturbed areas of Kannimangalam section. A 
medicinal plant. 

MORACEAE 

Artocarpus J.R. & G. Frost. 

Artocarpus hirsutus Lamk. Encyl. Meth. Bot. 3:210. 1789; FBI 5:541. 
1888; FPM 3:957. 1928. 
Anji1i. 

Tall trees with thick crown and edible fruits. Rather rare in 
Kurishumudi and Karakad sections and lower elevations of Evergreen 
section. Dried leaves medicinal. 

Ficus L.  

Ficus benghalensis L.  Sp. P1. 1059. 1753; FBI 5:499. 1888; FPM 3:1361. 
1928. 
Aal, Aal-maram. 

Spreading trees with aerial roots and orange-coloured fruits. Along 
pathsides in the outskirts of Kurishumudi section. A medicinal plant. 

*Ficus callosa Willd. Mem. Acad. Roy. Sci. Hist. Berlin 102. 1798; FBI 
5:516. 1888; FPM 3:1364. 1928. 

Trees with buttressing base and smooth bark, producing green fruits. 
Rare, along the forest boundary in Kannimangalam section. 

*Ficus religiosa L. Sp. P1. 1059. 1753; FBI 5:513. 1888; FPM 3:1363. 
1928. 

Stunted trees with green fruits. Rare, along the sides of rocks on 
the flat hilltop near the evergreen patch. A medicinal plant. 

*Ficus tinctoria Forst. f. ssp. parasitica (Willd.) Corner, Gard. 
Bull. Str. Settl. 17:476. 1960. -- F. gibbosa B1. var. p a r a s i t i c a  
King, Ann. Roy. Bot. Gard. 1:t. 2 a-b. 1887; FBI 5:497. 1888; FPM 
3:955. 1928. 

Medium sized trees with latex and green fruits. Rather common in the 
forests of Kurishumudi section. Leaves and roots medicinal. 
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Streblus Lour. 

Streblus asper Lour. F l .  Cochinch. 615. 1760; F B I  5:489. 1888; F P M  
3:1353. 1925. 

Shrubs with twiggy branches and rough leaves. Rare, in the dry, open 
areas of Kannimangalam section near the forest guard station. A medi- 
cinal plant. 

URTICACEAE 

Boehmeri a J acq . 
*Boehmeria glomerulifera Miq. in Zoll. Syst. Verz. Ind. A r c h i p .  101, 
104. 1854. -- B. malabarica Wedd. Arch. Mus. Hist. Nat. Paris 8:35. 
1855-56; FBI 5:575. 1888; FPM 3:1387. 1931. 

Shrubs with white flowers clustered in the axils. Fairly common as 
undergrowth in semi-evergreen forest in Evergreen section. 

Elatostemma Forst. et Forst. f. 

Elatostemma lineolatum Wt. lc. P1. Ind. Orient. t. 1934. 1853; FBI 
5:565. 1888; FPM 3:1376. 1931. 

Shade-loving herbs with distichous leaves, much variable in shape. 
Fairly common in the evergreen forest floor o f  Evergreen section. 

Laportea Gaud. 

Laportea crenulata (L.) Chew, Gard. Bull. Singapore 21:200. 1965. - 
Fleurya interrupta (L.) Gaud. Freyc. Voy. Bot. 497. 1830; FBI 5:548. 
1888; FPM 3:1372. 1931. 
Chor i-kannam. 

Herbs with stinging hairs and yellowish flowers. Occasional, in 
Kannimangalam section as undergrowth along stream sides, and also on 
the way to Evergreen section. Seeds and roots medicinal. 

Pouzol zi a Gaud. 

Pouzolzia zeylanica ( L . )  Benn. P1. Jav. Rar. 67. 1838. -- P. indica 
( L . )  Guad. Freyc. Voy. Bot. 503. 1826; FBI 5:581. 1888; FPM 3:1328. 
1931. 

Erect herbs with greenish-white flowers. Rare, in shades and along 
the sides of rocks in the Pottah area on the way to Evergreen section. 
A medicinal plant. 
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2 .5 .2 .  MONOCOTYLEDONS 

ORCHIDACEAE 

Acampe Lindl. 

Acampe praemorsa (Roxb.) Blatt. & Mc Cann, J .  Bombay nat. Hist. Soc. 
35:1495. 1932. -- Saccolobium wightianum Hook. f. F1. Brit. India. 
6 : 6 2 .  1890; FPM 3:1447. 1928. 

Epiphytic herbs with stout, elongated stem, thick roots and leaves 
that are distichuos and linear-oblong. Flowers yellowish red colour 
and lip white with red stripes. Fairly common on trees of Kurishumudi 
section, in thick forests. A medicinal plant. 

Dendrobium Sw. 

*Dendrobium macrostachyum Lindl. Gen. e t  Sp. Orch. 78. 1830; FBI 
5:735. 1890; FPM 3:1416. 1928. 

Subpendulous, epiphytic herbs with drooping, showy inflorescence. 
Rare, on tree trunks in Kannimangalam and forests on the way to ever- 
green patch. 

Geodorum J ac k . 
*Geodorum dens i f lo rum (Lamk.) Schltr. Feddes Rep. Beih. 4:269. 1919; 
FPM 3:1437. 1928. -- G. purpureum R .  Br. Ait. Hort. Kew ed. 2,5:207. 
1813; FBI 6:17. 1890. 

Pseudobulbous leafy herbs with incurved inflorescence and pale rose 
flowers, dropping compact at the apex only. Rare, in Kurishumudi 
section. 

P h o l i d o t a  Lindl. 

P h o l i d o t a  p a l l i d a  Lindl. Bot. Reg. sub. t. 1777. 1825. -- P .  i m b r i c a t a  
sensu Lindl. Bot. Reg. t. 1213. 1825; FBI 5:845-46. 1888; FPM 3:1431. 
1928. 

Pseudobulbous epiphytes with creamy white flowers borne on slender 
spikes. Rare, in teak plantations of Kannimangalam and Kurishumudi 
sect ions. 

Rhynchosty l is  B 1 .  

*Rhynchosty l is  re tusa  B1. Bijdr. 286. p l .  49. 1825; FBI 6:32. 1890; 
FPM 3:1440. 1928. 
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Herbs with pale pink flowers, spotted with darker pink co lou r .  Rare, 
in C u r i s h u m u d i  s e c t i o n .  A medicinal orchid. 

Satyrium Sw. 

*Satyrium nepalense D. Don, Prodr. F1. Nepal. 26. 1825; FBI 6:168. 
1890; FPM 3:1476. 1928. 

Ground orchids with white flowers. Very rare, in the thickets on the 
flat top of the hill near evergreen patch. A medicinal orchid. 

Vanda R. Br. 

Vanda tessellata (Roxb.) Hook. ex  D. Don in London Hort. Brit. 372. 
1830; FPM 3:1445. 1928. -- V.  roxburghii R. Br. in Bot. Reg. 6:t. 506. 
1820; FBI 6:52. 1890. 
Mara-vazha. 

Epiphytic on trees with spreading fleshy leaves and subpendulous in- 
florescence. Rare, in Kannimangalam section and in the Pottah part of 
the reserve forest on the way to Evergreen section. A medicinal 
orchid. 

ZINGIBERACEAE 

Costus L . 
*Costus speciosus (Koen.) Smith, Trans. Linn. Soc. London 1:249. 1800; 
FBI 6:249. 1892; FPM 3:1490. 1928. 
An a- kuv a,  K ann a- kuv a. 

Erect, fleshy herbs with red inflorescence and pinkish-white flowers. 
Common, above Pottah on the way to evergreen patch. A medicinal 
plant. 

Curcuma L. 

*Curcuma neilgherrensis Wt. Ic. P1. India Orient. t. 2006. 1853; FBI 
7:210. 1892; FPM 3:1482. 1928. 

Tuberous herbs with oblong-lanceate leaves and dense spikes with pale 
yellowish green bracts. Rather rare, in the open forests on the way 
to Evergreen section. A medicinal plant. 

Globba L . 
*Globba ophioglossa Wt. lc. P1. India Orient. t. 2002. 1853; FBI 
6:201. 1890; FPM 3:1480. 1931. 
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Erect herbs with flat, distichous leafy stem and deep yellow flowers 
in terminal inflorescence. Rare, above Pottah on the way to Evergreen 
section, in the openings. 

MUSACEAE 

Ensete Bruce 

Ensete superbum (Roxb.) Cheesm. Kew Bull, 1947:l00. 1948. -- Musa 
superba Roxb. P1. Corom. t. 223. 1805. FBI 6:261. 1890; FPM 3:1497. 
1931. 
Kal lu-vazha. 

Plants with pseudostem, very attractive, especially when in flower. 
Very rare, in the shady areas of Kurishumudi section and on the r o c k  
sides along the hill top before the evergreen patch. 

AMARYLLIDACEAE 

Curculigo Gaertn. 

*Curculigo orchioides Gaertn. Fruct. 1:63. t. 13. 1788; FBI 6:278. 
1892; FPM 3:1502. 1931. 

Scapigerous herbs with yellowish flowers. Common in open, dry areas of 
Kurishumudi and Kannimangalam sections. Roots medicinal. 

DIOSCOREACEAE 

Dioscorea L. 

*Dioscorea oppositifolia L.  Sp. P1. 1033. 1753; FBI 6:292. 1892; FPM 
3:1512. 1931. 

Herbaceous climbers with brown flowers. Common in the openings along 
the sides of Kurishumudi hill. Underground stem medicinal. 

Dioscorea pentaphylla L.  Sp. P1. 1032. 1754; FBI 6:289. 1892; FPM 
3:1511. 1931. 
Nuran, Kattu-kachil. 

Shrubaceous climbers, twining to the left, producing underground 
tubers. Rather rare, in the Kurishumudi section, along hedges and in 
the thickets. Tubers medicinal. 
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LILIACEAE 

Asparagus L .  

Asparagus racemosus Willd. Sp. Pl. 2:152. 1799; FBI 6:316. 1892; FPM 
3:1517. 1931. 
Sathavari. 

Slender, armed climbers with light yellow stem and green falcate 
leaves producing slender tuberous roots. Rare, in Kannimanqalam sec- 
tion, in small thickets. Roots medicinal. 

Dracaena Vand. e x  L. 

*Dracaena t e r n i f l o r a  Roxb. Fl. Ind. 2:159. 1832; FBI 6:,328. 1892; FPM 
3:1521. 1931. 

Erect undershrubs with leafy stem and white terminal inflorescence. 
Undergrowth, fairly common in the Evergreen section. 

Glor iossa  L. 

*GIoriossa superba L. Sp. P1. 305. 1753; FBI 6:358. 1889; FPM 3:1519. 
1931. 
Naadi-poovu. 

Slender climbers with leaf apex transformed into tendrils and very 
prominent flowers. Rare, in the lower part of Kurishumudi section and 
on the way to Evergreen section above Pottah. A medicinal plant. 

COMMELINACEAE 

Amischophacelus Rolla Rao e t  Kammathy 

*Amischophacelus axillaris (L.) Rolla Rao e t  Kammathy, J .  Linn. Soc. 
London 59:306. 1966. -- Cyanotis axillaris (L.) Schult. et Schult. f. 
Veq. 7(2):1154. 1830; FBI 6:388. 1894; FPM 3:1550. 1931. 

Creeping herbs with reddish brown, straited stem and blue flowers. 
Karakad and Kurishumudi sections, in wet, shaded areas. 

Commelina L. 

Commelina benghalensis  L. Sp. P1. 41. 1753; FBI 6 :370 .  1894; FPM 
3:1539. 1931. 

Diffuse herbs with blue flowers. Common in dry open areas along the 
lower altitudes of Karakad, Kurushumudi and Pottah areas. 
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Floscopa Lour.  

*Floscopa scradens Lour. F1. Coch:inch. 193.  1790;  FBI 5:390. 1892;  FPM 
3:1552.  1931.  

S u b s c a n d e n t  h e r b s  w i t h  e l l i p t i c - l a n c e a t e  l e a v e s ,  s m a l l  p u r p l e  f l o w e r s  
and e l l i p s o i d  c a p s u l e s .  R a r e ,  a l o n g  t h e  wet s i d e s  of rocks i n  
Kurishumudi s e c t i o n .  

Murdannia Royle  

*Murdannia zeylanicum (Dl.) Bruck.  E n g l .  & P r a n t l ,  P f l a n z e n f a m .  
15a :173.  1930.  -- Aneilena zeylanicum C l a r k e  i n  DC.  Won. Phan.  3:206. 
1881;  FBI 6 : 3 7 6 .  1883;  FPM 3:1544.  1931. 

Subpendent  h e r b s  w i t h  f l e s h y  s t e m  and bluish f lowrs.  R a t h e r  common 
above P o t t a h  on t h e  way t o  E v e r g r e e n  s e c t i o n ,  a l o n g  t h e  wet s i d e s  o f  
rocks. 

P ALMACEAE 

Calamus L .  

C a l a m u s  t h w a i t e s i i  Becc. e t  Hook. f .  F1. Br i t .  I n d .  6:441. 1892.  -- C. 
thwaitesii v a r .  camaranus Becc .  i n  FBI 6 :441 .  1892;  FPM 3:1567.  1931.  

Common i n  t h e  e v e r g r e e n  p a t c h  and also s c a t t e r e d  i n  t h e  Kannimanqalam 
s e c t i o n .  Only seedlings and no  ma tu re  p l a n t s  a r e  s e e n .  The common 
commerc ia l  c a n e .  

Caryo ta  L .  

C a r y o t a  u rens  L.  Sp.  P1. 1189. 1753;  FBI 6 :422 .  1892; FPM 3:1560. 
1931.  
Choondappana,  Kal i p a n a .  

Ta l l  pa lms  w i t h  l e a v e s  crowded t o w a r d s  t h e  apex  of  t h e  t r u n k .  Seed-  
l i n g s  and ha l f- grown t r e e s  of  t h i s  palm a r e  r a t h e r  common i n  t h e  e v e r-  
g r e e n  p a t c h .  N o t a b l y ,  no  ma tu re  pa lms  were  s e e n  i n  t h e  a r e a .  A 
common palm w i t h  many u s e s .  

ARACEAE 

Lagenandra Dalz .  

*Lagenandra o v a t a  ( L . )  Thw. Enum. P 1 .  Z e y l .  334.  1864; FBI 6 :495 .  
1993;  FPM 3:1576.  1931.  
Karim- pola.  
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Gregarious marshy herbs with purplish flowers, forminq a pure patch in 
kannimangalam s e c t i o n ,  i n  a partially aquatic depression. 

Pothos L. 

*Pothos scandens L. Sp. P1. 965. 1753; FBI 6:551. 1894; FPM 3:1592. 
1931. 
Pareel, Pareelkai-valli. 

Root climbers with leaves having winged petioles. Rather common in 
Kannimangalam section, on trees bording the seasonal water course. 
Stem and leaves medicinal. 

ERIOCULACEAE 

Er iocau lon  L . 
*Er iocau lon  quinquangulare L. Sp. P1. 87. 1753; FBI 6 :582 .  1893; FPM 
3:1620. 1931. 

Herbs with thick leaves and white globose inflorescence produced on 
long stalks. Common during monsoon, in the watery, open grassland o f  
Kannimangalam section. 

GRAMINEAE 

Bambusa Schreb. 

Bambusa bamhos ( L . )  Voss, Besch. Pflanzen. deutsche Gaerten 2:584. 
1896. -- Bambusa arundinacea Willd. Sp. P1. 2:245. 1799; FBI 7:395. 
1896; FPM 3:1859. 1931. 

Armed, arborescent bamboos with green stem. Common, as discontinuous 
patches on the hill top, near the Evergreen section. Commercially 
important bamboo. 

Cymbopogon Spreng. 

Cymbopogon flexuous (Nees ex Steud.) Wats. in Atkin. Gar. N.W. Bov. 
392. 1882; FPM 3:1756. 1931. -- Andropogon nardus L. var. f l exuosus  
Nees ex Steud. in DC. Mon. Phan. 6:603.  1889; FBI 7:206.  1896. 

Tall aromatic grasses forming clumps in open, lateritic dry soils 
especially above Pottah and in some parts o f  Karakad section. A medi- 
cinal grass. 

Cynodon Rich. 

Cynodon dacty lon  ( L . )  Pers. Syn. P1. 1:85. 1805; FBI 7:288. 1896; FPM 
3:1835. 1931. 
Karuka-pullu. 
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Trailing, stoloniferous herbs forming mat on the ground. Common in 
open areas and along path sides of Karakad and Kurishumudi sections. 
A highly medicinal grass. 

Ochlandra  Thw. 

Ochlandra t r a v a n c o r i c a  Benth. in Gamble, Ann. Roy. Bot. Gard. Calcutta 
7: t. 111. 1896; FBI 7:419. 1897; FPM 3:1863. 1934. 

Tall grasses with culms about 1-1.5 cm in diameter and dull white 
flowers. Rather rare, along the sides of the stream that originates 
from the Evergreen section. A species of high commercial im ortance 
far pulp and cottage industries. 

2.6. SYNOPSIS OF THE FLORA 

Altogether, there are 215 taxa of angiosperms recorded from the 

four forest sections of Malayattoor, namely Kurishumudi, Karakad, 

Kannimangalam and Evergreen. They belong to 183 genera and 74 fami- 

lies of flowering plants. Out o f  them, 63 families are dicotylednous 

and t h e  remaining 11 families are Monocotyledons. With regard to 

generic and species content of these two groups, there are 155 genera 

and 185 species of dicotyledons and 29 genera and 30 species of mono- 

cotyledons. The data is tabulated below (Table 2 .1 ) .  

Dicots 63 154 185 

Monocots 11 29 30 

With regard to generic representation, the families Papiliona- 

ceae and Euphorbiaceae have 17 and 16 species each, respectively, 
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representing the families with maximum number of genera and species 

within them in the study area. Among rest of the families, following 

are represented by 4 or more genera as shown in parenthasis. 

Rubiaceae (11), Compositae (7), Malvaceae (5), Caesalpiniaceae (6), 

Mimosaceae (4), Verbenaceae (5), Convolvulaceae (4) and Urticaceae 

( 4 ) .  The rest of the dicotyledonous families are with only 3,2 o r  

single genus as representatives in the flora of the region. Among 

monocotyledons, Orchidaceae with 7 genera and Commelinaceae and Grami- 

neae with 4 genera each rank as first three families in generic con- 

centration and the rest of the families are represented by 3 or a less 

number o f  genera. A majority of families o f  both dicotyledons and 

monocotyledons contain only one or two genera and a few species as 

represented in the area. This is partly because of the very high 

disturbance on the flora of the region bringing down the diversity. 

Desmodium ( 4  species), F icus  ( 4  species) and Dalbergia ( 4  

species) are the genera with maximum species content in the 

Malayattoor flora. Rest of the genera of both dicotyledons and mono- 

cotyledons possess only one, two or rarely 3 species each in the study 

area. A majority of genera are represented only by a single spcies 

under them which also indicates the highly disturbed and degraded 

status of the flora of the region. 

2.7. FLORA OF SPECIALIZED ECOLOGICAL N I C H E  

As mentioned earlier, the flora of Malayattoor forests contain 

floristic combinations that resulted in evergreen, moist deciduous, 
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d r y  d e c i d u o u s , ,  s c r u b  and  i s o l a t e d  p u r e  p a t c h e s  o f  c e r t a i n  s p e c i e s  l i k e  

T e r m i n a l i a  paniculata a n d  P t e r o c a r p u s  marsupium. They a r e  i n  a d d i t i o n  

t o  t h o s e  s m a l l  a q u a t i c  o r  s e m i - a q u a t i c  f o r m a t i o n s  w h i c h  a r e  m o s t l y  

s e a s o n a l  i n  n a t u r e .  W i t h  r e g a r d  t o  t h e  f o r e s t  t y p e s  s e e n  i n  t h e  a r e a ,  

t h e r e  is n o t h i n g  c h a r a c t e r i s t i c  t o  t h e  r e g i o n  a p a r t  f r o m  t h e  f a c t  t h a t  

t h e y  a r e  a t  v a r i o u s  s t a g e s  o f  d e g r a d a t i o n .  A s  s p e c i a l i z e d  e c o l o g i c a l  

n i c h e ,  o n l y  t h e  evergreen f o r m a t i o n ,  p u r e  p a t c h e s  o f  T e r m i n a l i a  a n d  

P t e r o c a r p u s  and a q u a t i c  f o r m a t i o n s  o f  s e a s o n a l  n a t u r e  d e s e r v e  c o n s i d e -  

r a t i o n  a s  t h e y  a r e  q u i t e  c h a r a c t e r i s t i c  i n  t h i s  h i g h l y  d e g r a d e d  f o r e s t  

t r a c t  (Fig.2.1). 

2.7.1. Evergreen patch  

T h i s  is a s m a l l  f o r e s t  p a t c h  o c c u r r i n g  i n  a d e p r e s s i o n  t o w a r d s  

t h e  N o r t h - e a s t e r n  s i d e  of K u r i s h u m u d i  p e a k .  A n  a r e a  o f  4-5 h a  comes  

u n d e r  t h i s  e c o l o g i c a l  n i c h e ,  w h i c h  s t i l l  p o s s e s  almost a l l  f e a t u r e s  o f  

a t r u l y  e v e r g r e e n  f o r e s t  - c l o s e d  t o p  c a n o p y ,  s p a r s e  s u b c a n o p y  a n d  

p o o r  g r o u n d  f l o r a  composed  of  s h a d e  and h u m i d i t y  l o v i n g  s p e c i e s .  

A c c u m u l a t i o n  of humus h a r b o u r i n g  a r i c h  m i c r o f l o r a  and  o c c u r a n c e  of 

s e v e r a l  s m a l l e r  a n i m a l  s p e c i e s  h a d  made t h i s  p a t c h  l o c a l l y  known a5 

' P a t t a - k u n d ' .  A s  i n  t h e  c a s e  o f  a n y  o t h e r  v i r g i n  e v e r g r e e n  f o r e s t ,  

f r o m  h e r e  a l s o ,  t h e r e  o r i g i n a t e s  a s m a l l  h i l l  s t r e a m  w h i c h  s u d d e n l y  

d e s c e n d s  t o  a b o u t  15 m e t r e s  w i t h i n  t h e  p a t c h  i t s e l f  and  s u b s e q u e n t l y  

p r o c e e d s  t h r o u g h  t h e  moist d e c i d u o u s  f o r e s t  and  t e a k  p l a n t a t i o n s  t o  

J o i n  I 1 1 i - t h o d u  f l o w i n g  a l o n g  t h e  b o u n d a r y  o f  t h e  r e s e r v e d  f o r e s t s .  

Even on  s u n n y  d a y s ,  d u e  t o  t h e  c l o s e d  n a t u r e  o f  t h e  c a n o p y ,  s u n l i g h t  

s e l d o m  p e n e t r a t e s  t o  t h e  g r o u n d ,  and b e c a u s e  o f  t h i s ,  t h e  g r o u n d  i s
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humid throughout the year. As a peculiarity of the forest type in 

Malayattoor may be mentioned t h e  t o t a l  absence of  blood-sucking 

leeches which are quite common in the evergreen forests of  Kerala. 

Floristically, the vegetation type is not very much diverse as in the 

case of any other part o f  Kerala where the forest type is seen. The 

top canopy of the vegetation of the region includes lofty trees with 

dense  crown  like Myristica malabarica, Hydnocarpus pentandrus,  Saraca 

asoca, Knema at tenuata ,  Vater ia  indica  and so on. The subcanopy trees 

of the patch include Baccaurea c o u r t a l l e n s i s ,  Xanthophyllum f l a v e -  

scens ,  lxora arborea, Chionanthus mala-elengi, Neol i t sea  cassia, Ant i-  

desma bunius, etc. The endemic palm Caryota urens with lot of seed- 

lings and medium-sized plants is a common feature of the vegetation 

here. Surprisingly, there is not even a single fully grown palm be- 

longing to the species in the evergreen patch of Malayattoor. Ground 

flora is composed of herbaceous species like Elatostemma l ineola tum,  

Ni lgir ianthus barbatus ,  Pavet ta  b landa,  Calamus thawitesi i ,  Dracaena 

t e rn i  f l o r a ,  C h a s a l i a  curvi  f l o r a ,  Ancis t roc ladus  heyneanus, etc. In 

fact, Ancistrocladus heyneanus is rather profusely growing in the 

region other than any other element of the ground flora. As a typical 

example of an evergreen forest, this patch can be of demonstrative 

value for the visitors of the Nature Study Centre which is very near 

to and is accessible by foot. 

2.7.2. Pure patches 

In Kannimangalam section, there are two pure patches, one of 

Pterocarpus marsupium and the other of Terminalia panicula ta ,  each 

naving an extent of about 5-6 hectares. It seems they were raised 





earlier, but now growing in the natural condition without any silvi- 

cultural or management inputs. Eventhough ground flora is very poor 

in these two patches, the tree flora is by and large composed of one 

of these two species only giving the appearence of  a monoculture plan- 

tation. The pure patch o f  Pterocarpus  marsupium is located in the 

western perifery of Kannimangalam section, beyond a small seasonal 

h 1 1  stream. The area is with several rocky outcrops and ground f ora 

is formed mostly by species like Asparagus racemosus, Eupator ium ade- 

nophorum, Cipadessa bacc i  f e r a ,  M i c ro ros  p a n i c u l a t a ,  Canthium angus t i -  

f o l i u m ,  Clerodendrum viscosum, C u r c u l i g o  o r c h i o i d e s ,  Cymbopogon f l e x -  

uosus, etc. During summer, the area is almost devoid of a luxuriant 

ground flora and graceful stands of Pterocarpus  marsupium, all o f  the 

same size and height, are seen almost as a pure stand. Growth is also 

found to be very good for the trees. 

The pure patch of T e r m i n a l i a  p a n i c u l a t a  is also in the 

Kannimangalam section, in a valley along the sides of a seasonal water 

course. Here also, practically, the ground flora is formed only of 

seasonal herbs and lofty, clean-boled trees of this species are evenly 

distributed as a monoculture plantation which extends to about 5-6 

hectares. Along the borders of this pure patch are plantations of 

teak. Species like Cyclea p e l t a t a ,  Cissampelos p a r e i r a ,  Glycosmis 

mau r i t i ana ,  Nothapodytes nimmoniana, Wagatea s p i c a t a ,  Canthium angu- 

s t i f o l i u m ,  Calamus thwai t e s i i  and Pothos scandens are quite prevelant 

here adding t o  the floristic diversity of this pure patch of T e r m i -  

n a l i a  pan i cu l a ta .  
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2.7.3. Aquatic formations 

Eventhough there is no true aquatic vegetation in the study 

area, a seasonal aquatic formation and a wetland pure patch formed of 

the avoid species, Lagenandra o v a t a ,  are found in the Kannimangalam 

section of Malayattocrr forests which are quite characteristic ecolo- 

gical formations. 

As mentioned earlier, the grassland formation in Kannimangalam 

sect on, which during monsoon get covered by a thin layer of water, is 

regu arly drained b y  a small canal that runs from one end of it. In 

this grassland area, during monsoon when it becomes wet and marshy, 

aquatic species like U t r i c u l a r i a  g r a m i n i f o l i a ,  Impa t iens  c h i n e n s i s ,  

E r i o c a u l o n  qu inquangu la re ,  etc. colonize giving a graceful appearence 

t o  the whole area when those species are in bloom. During summer, the 

grassland is left with only certain bushy species like Xeromphis u l i -  

g i n o s a ,  F l a c o u r t i a  i n d i c a  and H e l i x a n t h e r a  w a l l i c h i a n a ,  concentrated 

in 2-3 patches leaving the rest o f  the area as an open grassland. The 

noteworthy feature of  the grassland here is that it always remain as a 

grass carpet without any growth, except for the shrubaceous species 

found here and there. As such, this is a peculiar ecological niche in 

the whole of the Malayattoor forests worth preserving as a demonstra- 

tion area. Along the sides of this grassland there is a very luxu- 

riant growth of tree species and climbers like Chionanthus mala-  

e l e n g i ,  D a l b e r g i a  h o r r i d a ,  Aporusa l i n d l e y a n a ,  Elaeocarpus munronii, 

Xeromphis u l i g i n o s a ,  N e o l i t s e a  c a s s i a  and M a l l o t u s  p h i l i p p e n s i s .  
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2.8. GENERAL OBSERVRTIONS AND CONCLUSIONS 

In general, the flora of Malayattoor forests is scanty in 

nature, due to degradation of the vegetation types met with there by 

various factors and also because of the presence of sheet rock and 

lateritic caps here and there. Floristic diversity is; also rather 

very poor as is evident from the checklist and synopsis of the flora 

given earlier. Tree species are also less in number, so also liana. 

Ground flora is not rich and invasion of weeds like M i k a n i a  micrantha,  

Eupatorium adenophorum, Argemone mexicana, Lantana camera v a r .  acu- 

l e a t a ,  etc. i s  quite common both in the outskirts and a l s o  quite in- 

terior in the forest. As most of the elements of the ground flora are 

exotic weeds that are aggressive, there is every possibility that the 

native ground herbs were suppressed to a maximum extent, thereby re- 

ducing their diversity and representation in the area. Added to this, 

there is heavy anthrcpogenic influences by way of large scale removal 

of fodder, green manure and other economically or medicinally impor- 

tant species which also have contributed to the general decline of the 

vegetation, so also its diversity and regeneration. 

However, in certain pockets, still there are patches of more o r  

less undisturbed forest vegetation with several native or rare and 

endangered species. Example of such areas include the evergreen patch 

with lofty trees like Vater ia  i n d i c a ,  Knema a t tenuata  and rare trees 

of S a r a c a  a s o c a .  In this patrh, there are also quite a good number of 

endemic species of South-West India namely Baccaurea c o u r t a l l e n s i s ,  

Nilgirianthus barbatus ,  Polyal th ia  r u f e s c e n s ,  Ancis trocladus heynea- 

n u s ,  Caryota urens ,  Nothopegia travancorica,  etc. and two species the 



curious root parasitic h e r b : ,  Aeginetia indica and A e g i n e t i a  p e d u n -  

c u l a t a .  Similarly, in Kannimanqalam and Kurishumudi sections also 

there are a few noteworthy species like Grewia  l awson iana ,  Grewia  

g l a b r a ,  Canscora d i f f u s a ,  P i p e r  longum and orchids like Acampe prae -  

mosa, Geodorum d e n s i f l o r u m ,  Rhynchos ty l i s  r e t u s a ,  and so on. It is 

only the Karakad section which is very poor in native flora, mainly 

due to the establishment of cashew plantations, poor site quality and 

very heavy human disturbances. I t  is hoped that, with the establish- 

ment of the Nature Study Centre, there will be more attention given 

for the protection of the flora o f  the region. It is also expected 

that people, who will be educated on the importance of our floristic 

wealth and need to protect it through the activities of the Nature 

Study Centre, will contribute much to the cause of conserving the 

flora of Malayattoor in future. 
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APPENDIX I 

INDEX TO MEDICINAL PLANTS 

Abrus p r e c a t o r i u s ,  31  

A b u t i l o n  i nd i cum,  24 

Acampe praemorsa,  57 

Achy ran thes  aspera ,  50 

A e r v a  l a n a t a ,  50  

Ageratum conyzo ides ,  41 

A g l a i a  e laegno idea ,  28 

A lanq ium s a l v i f o l i u m ,  39 

A l b i z i a  c h i n e n s i s ,  35 

A l b i z i a  lebbeck,  35 

Anacard i u m  occ i d e n t  al e , 30 

Anami r ta  c o c c u l u s ,  22  

Ant idesma b u n i u s ,  52 

Aporusa l i n d l e y a n a ,  52  

Argemone mexicana, 22 

A r t o c a r p u s  hirsutus, 55 

Asparagus racemosus, 60 

Bal iospermum montanum, 52  

B iophytum sensit ivum, 27 

Blumaea l a c e r a ,  42 

B o e r h a v i a  d i f f u s a ,  49 

B r e y n i a  rhamnoides, 53 

B r i d e l i a  scandens, 5 3  

Butea p a r v i f l o r a ,  31 
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Callicarpa tomentosa, 48 

Calycopteris floribunda, 36 

Canscora diffusa, 44 

Cardiospermum helicacabum, 30 

Careya arborea, 37 

Cassia fistula, 34 

Chasalia ophioxyloides, 39 

Cissampelos pareira, 22 

Cleome viscosa, 23 

Clerodendrum serratum, 48 

Clerodendrum viscosum, 48 

Costus speciosus, 58 

Croton caudatus, 53 

Curculigo orchioides, 59 

Curcuma neilgherrensis, 58 

Cyclea peltata, 22 

Cymbopogon flexuous, 62 

Cynodon dactylon , 62 

Dalbergia lanceolaria, 31 

Dalbergia latifolia, 32 

Dalbergia volubilis, 32 

Dendrophthoe falcata, 51 

Desmodium gangeticum, 32 

Desmodium triquetrum, 32 

Desmodium velutinum, 32 

Dioscorea oppositifolia, 59 

Dioscorea pentaphylla, 59 
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Elephantopus scaber, 42 

Emilia sonchifolia, 42 

Ervatamia heyneana, 44 

Euphorbia antiquorum, 53 

Evolvulus alsinoides, 45 

FI C U S  benqhalensis, 55 

Fi c u s  reliqiosa, 55 

Fi c u s  tinctoria, 55 

Gloriossa superba, 60 

Glycosmis mauritiana, 27 

Haldina cordifolia, 40 

Hedyotis umbellata, 40 

Helicteris isora, 25 

Heliotropium scabrun, 45 

Hemidesmus indicus, 44 

Hiptaqe benghalensis, 27 

Holarrehna antidysentrica, 44 

Hydnocarpus pentandrus, 23 

Impatiens chinensis, 27 

Ixora coccinea, 40 

Jatropha gossipifolia, 53 
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Lagerstroemia speciosa, 38 

Lantana camara, 48 

Laportea crenulata, 56 

Leea indica, 29 

Leucas aspera, 49 

Litsea stocksii, 51 

Luffa act tangula, 38 

Macaranqa peltata, 54 

Madhuca longifolia, 43 

Maesa perrottetiana, 43 

Mallotus philippensis, 54 

Mangifera indica, 30 

Memecylon umbellatum, 37 

Microcos paniculata, 26 

Mimosa pudica, 36 

Mussaenda glabrata, 40 

Myristica dactyloides, 51 

Nareqamia alata, 28 

Narinqi crenulata, 28 

Neolitsea cassia, 51 

Olea dioica, 43 

Ophiorrhiza mungos, 41 

Passiflora foetida, 38 

Phyllanthus emblica, 54 
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Physalis minima, 46 

Piper longum, 50 

Pongamia pinnata, 33 

Pothos scandens, 62 

Pouzolzia zeylanica, 56 

Pterocarpus marsupium, 33 

Rauvolfia serpentina, 44 

Rhynchostylis retusa, 57 

Sapindus laurifolius, 30 

Saraca asoca, 34 

Satyrium nepalense, 58 

Scoparia dulcis, 46 

Securinega leucopyrus, 54 

Sida cordifolia, 25 

Solanum violaceum, 46 

Stachytarpheta jamaicensis, 48 

Streblus asper, 56 

Tectona grandis, 49 

Terminalia crenulata, 36 

Terminalia paniculata, 36 

Tetrameles nudiflora, 38 

Thespesia lampas, 25 

Trema orientalis, 55 
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Vanda tessellata, 58 

Vateria indica, 23 

Xeromphis uliginosa, 41 

Xylia xylocarpa, 36 

Ziziphus oenoplia, 29 

Z i z i p h u s  rugosa, 29 
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SPECIES INDEX 

Abrus  p r e c a t o r i u s ,  31 

A b u t i l o n  i nd i cum,  24 

A b u t i l o n  pe r s i cu rn ,  24 

A c a c i a  auriculiformis, 35 

Acacia t o r t a ,  35 

Acampe p rae rno r sa ,  5 7  

A c h y r a n t h e s  a s p e r a ,  50 

A e g i n e t i a  i n d i c a ,  47 

A e g i n e t i a  p e d u n c u l a t a ,  47 

A e q i n e t i a  p e d u n c u l a t a ,  47 

Aerva  l a n a t a ,  50 

Ageratum c o n y z o i d e s ,  41  

A q l a i a  e l a e g n o i d e a ,  2 8  

Alanqium s a l v i f o l i u m ,  39 

Albizia c h i n e n s i s ,  35 

A l b i z i a  l e b b e c k ,  35 

A l b i z i a  o d o r a t i s s i m a ,  35 

Amischophace lu s  a x i l l a r i s ,  60 

Anacardium o c c i d e n t a l e ,  30 

Anarnirta c o c c u l u s ,  22 

A n c i s t r o c l a d u s  h e y n e a n u s ,  24  

Ant idesma a l e x i t e r i s ,  5 2  

Antidesrna b u n i u s ,  5 2  

Aporusa  l i n d l e y a n a ,  5 2  

Arqernone mex icana ,  2 2  

Argyreia n e r v o s a ,  45  
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Artabotrys zeylanicus, 21 

Artocarpus hirsutus, 55 

Asparagus racemosus, 60 

Baccaurea courtallensis, 52  

Baliospermum montanum, 52 

Bambusa bambos, 62 

Bauhinia malabarica, 33 

Begonia malabarica, 39 

Biophytum sensitivum, 27 

Blainvillea acmella, 42 

Blumaea lacera, 42 

Boehmeria glomerulifera, 56 

Boerhavia diffusa, 49 

Bombax insigne, 24 

Breynia rhamnoides, 53 

Bridelia scandens, 53 

Butea parviflora, 31 

Caesalpinia mimosoides, 34 

Calamus thwaitesii, 61 

Call icarpa tomentosa, 48 

Calycopteris floribunda, 36 

Canscora diffusa, 44 

Canthium angustifolium, 39 

Cardiospermum helicacabum, 30 

Careya arborea, 37 

Caryota urens, 61 
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Cassia fistula, 34 
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 Demodium gangeticum, 32 

Desmodium motorium, 32 

Desmodium triquetrum, 32 

Desmodium velutinum, 32 

Dichapetalum gelonioides, 28 

Dillenia pentagyna, 21 

Dioscorea oppositifolia, 59 

Dioscorea pentaphylla, 59 

Diplocyclos palmatus, 38 

Dracaena ternif lora, 60 

Elaeocarpus munronii, 26 

Elatostemma lineolatum, 56 

Elephantopus scaber, 42 

Emilia sonchifolia, 42 

Ensete superbum, 59 

Eriocaulon quinquangulare, 62 

Ervatamia heyneana, 44 

Erythrina indica, 32 

Eupatorium adenophorum, 42 

Euphorbia antiquorum, 53 

Evolvulus   alsinoides, 45 

Ficus benghalensis, 55 

Ficus callosa, 55 

Ficus religiosa, 55 

Ficus tinctoria, 55 

81 



Flacourtia indica, 23 

Floscopa scandens, 61 

Geodorum densif lorum, 57 

Globba ophioqlossa, 58 

Gloriossa superba, 60 

Glycosmis mauritiana, 27 

Grewia glabra, 26 

Grewia lawsoniana, 26 

Grewia  serrulata, 26 

Haldin a  cordifolia, 40 

Hedyotis umbellata, 40 

Helicteris isora, 25 

Helictropium scabrum, 45 

Helixanthera wallichiana, 52 

Hemedesmus indicus, 44 

Hibiscus platanifolius, 24 

Hibiscus  surattensis, 25 

Hiptage benghalensis, 27 

Holarrehna antidysentrica, 44 

Hydnocarpus pentandrus, 23 

Hyptis  suaveolens, 49 

Impatiens chinensis, 27 

Ipomoea hederifolia, 45 

Ixora brachiata, 40 

Ixora coccinea, 40 

82  



Ja t ropha  g o s s i p i f o l i a ,  53 

K i r g a n e l i a  r e t i c u l a t a ,  54 

K n e m a  a t t e n u a t a ,  5 0  

Knox ia  sumat rens i s ,  40 

Lagenandra o v a t a ,  61 

L a g e r s t r o e m i a  m ic roca rpa ,  37 

L a g e r s t r o e m i a  spec iosa ,  38 

Lantana camara, 48 

Lapor tea  c r e n u l a t a ,  56 

Leea a s i a t i c a ,  29 

L e e a  i n d i c a ,  29 

Leucas aspera,  49 

L i t s e a  s t o c k s i i ,  5 1  

L u f f a  acu tangu la ,  38 

Macaranga p e l t a t a ,  54  

Madhuca l o n g i f o l i a ,  42 

Maesa p e r r o t t e t i a n a ,  42 

M a l l o t u s  p h i l i p p e n s i s ,  54 

M a n g i f e r a  i n d i c a ,  30 

M e l o c h i a  c o r c h o r i f o l i a ,  25 

Memecylon umbel latum, 37 

Merremia v i t i f o l i a ,  45 

M i c r o c o s  p a n i c u l a t a ,  26 

M i k a n i a  m i c r a n t h a ,  42 

Mimosa p u d i c a ,  36 

83 



Murdannia zeylanicum, 61 

Mussaenda  qlabrata, 40 

Myristica dactyloides, 51 

Naravelia zeylanica, 21 

Naregamia alata, 28 

Narinyi crenulata, 28 

Neolitsea cassia, 51 

Nilgirianthus barbatus, 47 

Nothapodytes nimmoniana, 29 

Nothopegia travancorica, 30 

Ochlandra travancorica, 63 

Olea dioica, 43 

Ophiorrhiza mungos, 41 

Osbeckia aspera, 37 

Osbeckia zeylanica, 37 

Passiflora foetida, 38 

Peperomia dindigulensis, 50 

Phol idota pal 1 ida, 57 

Phyllanthus emblica, 54 

Physalis minima, 46 

Piper longum, 50 

Pogostemon paniculatus, 49 

Polyalthia longifolia, 21 

Polyalthia rufescens, 21 

Pongamia pinnata, 33 

84 



Pothos scandens, 62 

Pouzolzia zeylanica, 56 

Psychotria congesta, 41 

Psychotria octosulcata, 41 

Pterocarpus marsupium, 33 

Rauvolfia serpentina, 44 

Rhynchosia rothii, 33 

Rhynchostylis retusa, 57 

Sapindus laurifolius, 30 

Saraca asoca, 34 

Satyrium nepalense, 58 

Scoparia dulcis, 46 

Securinega leucopyrus, 5 4  

Sida cordifolia, 25 

Solanum violaceum, 46 

Stachytarpheta jamaicensis, 48 

Sterculia populnifolia, 25 

Streblus asper, 56 

Tectona grandis, 49 

Tephrosi a purpurea, 33 

Terminalia crenulata, 36 

Terminalia paniculata, 36 

Tetrameles nudiflora, 38 

Thespesia lampas, 25 

Thunbergia fragrans, 47 

85 



Torenia bicolor, 46 

Trema orientalis, 55 

Utricularia graminifolia, 47 

Vanda tessellata, 58 

Vateria indica, 23 

Waqatea spicata, 35 

Xanthophyllum flavescens, 23 

Xeromphis uliqinosa, 41 

Xylia xylocarpa, 36 

Ziziphus oenoplia, 29 

Ziziphus ruqosa, 29 

86 



MACROFUNGAL FLORA AND CHECKLIST 
OF PLANT DISEASES OF MALAYATTOOR 

K. V. Sankaran and E J. M. Florence 



3. MACROFUNGAL FLORA AND CHECKLIST OF 

PLANT DISEASES OF MALAYATTOOR 

K.V. Sankaran and E.J.M. Florence 

Pathology Division 
Kerala Forest Research Institute 

Peechi, Kerala, India 

Con t en t s 

Abstract 

3.1. Introduction 

3.2. Materials and methods 

3.2.1. Collection and identification of macrofunqi 

3.2.2. Isolation of fungi associated with plant diseases 

3.3. Results and discussion 

3.3.1. Macrofungal flora 

3.2.2. Survey for plant diseases 

3.4. Acknowledgements 

3.5. References 

An inventory of the macrofungal flora of Malayattoor forests 

was prepared by making intensive collections from the area for a 

period of one year. A survey for the occurrence o f  plant diseases in 

the area was also conducted during the same period. 
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A total of 44 species of fungi belonging to 28 genera were 

collected from the study area. The majority (61%) of the fungi be- 

longed to Aphyllophorales (Basidiomycotina). The Agaricales (Basidio- 

mycotina) was represented by eleven species, Ascomycotina by five and 

Myxomycetes by one species. Of the fungi collected, 14 species were 

reported to be very frequent in distribution in Kerala and elsewhere 

in India, 16 were common and one species, viz. Phellinus dependens, 

infrequent. The occurrence of the following four species, viz. Corio- 

lopsis t e l f a r i i ,  Loweporus fusco-purpureus, Microporellus obovatus and 

Trdmetes varians were only rarely recorded from India. This study 

forms the second report of M. obovatus and T. varians in India. 

The survey for plant diseases revealed the occurrence of a 

total of 25 foliar diseases affecting 23 species of plants. Colleto- 

trichum gloeosporioides was the most frequent fungus associated with 

leaf diseases. Other pathogens included Sclerotium rolfsii, Phomopsis 

spp., Colletotrichum dematium and a species of Bortryosphaeria. Of the 

diseases recorded, all except three (viz. Colletotrichum leaf spot of 

Haldina rordifolia and Strychnos nux-vomica and Phomopsis leaf spot of 

Clerodendrum viscosum) formed new host records for the respective 

fungi in India. 

The study indicated that continued exploration and systematic 

study of fungi in tropical forests would bring to light many unknown 

and poorly known species which are economically important and which 

may be of potential use in biotechnology. 
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3.1. INTRODUCTION 

The fungi are a major component of tropical ecosystems through- 

out the world. They are involved in innumerable interactions with 

plants, animals and man, ranging from saprophytism to parasitism and 

symbiosis (Subramanian, 1982). However, the biodiversity of fungi has 

not received much attention mostly due to lick of awareness among 

ution, ecosystem func- biologists of the signif 

tion and human progress 

cance of fungi in evo 

Hawksworth, 1991). 

I t  is widely accepted that the tropical fungal flora is more 

diverse in form and structure. But, only very few attempts have been 

made t o  study the tropical fungi systematically. Vast tracts in the 

tropical belts, and diverse habitats and substrates in them remain 

completely unexplored for fungi (Subramanian, 1982). 

It is against this background that the present study was under- 

taken. The main objectives of the study were: 

1. to gather information on the macrofungal flora of the 

Malayattoor forests of Kerala, and. 

ii. to prepare a checklist of plant diseases in the area. 

3.2. MATERIALS AND METHODS 

3.2.1. Collection and identification of macrofungi 

Collection of the macrofungi were made during September, 1991 

to October, 1992. General macrocharacters of the fruit bodies 
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including colour of different tissues were noted in the field itself. 

The fruitifications were wrapped in paper bags and brought to t h e  

laboratory. Spore deposits were taken on microslides by keeping fresh 

fruit body in humid condition. Measurements and detailed observation 

of the fruit bodies were made in the laboratory. 

Microscopic details of various representative areas of the 

fruit body, hyphal system and spores of members of Aphyllophorales 

were studied as suggested by Teixeira (1962).  Five percent KDH and 

lactophenol were used as the general mounting media. Congo red and 

cotton blue were also used. Amyloid reaction of the spores were stu- 

died using Melzer's reagent. Identifications of the fungi were based 

on macro and micro characters of the fruit body. Type of rot produced 

by the fungus on wood was also considered for identifying members of 

Aphyllophorales. Books and monographs used f o r  identifying the macro- 

fungi include, 1. Indian Polyporaceae by Bakshi (1971), 11. a prelimi- 

nary polypore flora of East Africa by Ryvarden and Johansen (1980), 

111. studies on wood-inhabiting macrofungi of Kerala by Ganesh (1988), 

iv. a preliminary agaric flora of East africa (Pegler, 1977), v. Aga- 

ric flora o f  Sri Lanka (Pegler, 1986) and vi. The agaricales in modern 

taxonomy (Singer, 1975). 

3.2.2. Isolation of fungi associated with plant diseases 

Samples of plant parts showing symptoms of various diseases were 

collected from the study area during September, 1991 t o  October, 1992. 

In the laboratory, small portions of the infected tissues were surface 

90 



sterilized in 0.1% mercuric chloride solution and washed in several 

changes of  sterile water. These were then plated on potato-dextrose 

agar of 

the isolates was studied and identification done using mycological 

keys and monographs. 

( P D A )  and incubated at 25 + 2oC for one week. The morphology 

3.3. RESULTS AND DISCUSSION 

3.3.1. Macrofungal flora 

An enumeraton of macrofungi collected from Malayattoor forests 

follows. The distribution of these fungi in India and their economic 

importance are also given with each of the species. 

1. Chlorophyllum molybdities (Meyer ex Fr.) Massee (Agaricales - 
Basidomycotina) 

Locality (L): Illithode, Malayattoor, Kerala. Date of collection 

(Date): 26 Sept. 1991. Distribution: Very common in Kerala (Little 

Flower, 1983) and other parts of India (Manjula, 1983). 

2. Clarkeinda trachodes (Berk.) Singer (Agaricales - Basidiomycotina) 

L: Illithode. Date: 26 Sept. 1991. Distribution: Common. Repor- 

ted from Kerala by Leelavathy e t  a1.(1981) and Little Flower 

(1983). 

91 



3. Collybia leucophaea (Berk. & Br.) Sacc. (Agaricales- 
Basidiomycot ina) 

L :  Mulamkuzhi, Malayattoor, Kerala. Date: 20 July 1992. Distribu- 

tion: Common. Reported from Kerala by Manimohan (1988).  

4. Coriolopsis caperata (Berk.) Murr. (Aphyllophorales- 
Basidiomycotina) 

L: Mulamkuzhi, Malayattoor, Kerala. Date: 21 Oct. 1992. Distribu- 

tion: Common. Reported from Assam, Bengal, Madhya Pradesh, 

Andamans and Madras (Bakshi, 1971). Known to occur in Nilambur, 

Silent Valley and Wynad (Kannoth and Begur reserve forests) 

forests in Kerala (Ganesh, 1988). Economic Importance (EI): Asso- 

ciated with white fibrous rot of dead logs. 

5. Coriolopsis telfarii (Kl.) Ryv. (Aphyllophorales-Basidiomycotina) 

L :  Illithode, Malayattoor, Kerala. Date: 26 Sept. 1991. Distribu- 

tion: Rare. Reported as Polyporus zeylanicus Berk. by Bakshi et 

al. (1972) from Dehra Dun. Ganesh (1988) recorded C. telfarii from 

Nilambur, Tirunelli (Wynad Dt.) and Malakkappara (Trichur Dt.) in 

Kerala. EI: Causes white rot of wood. 

6. Favolus brasiliensis (F r . )  F r .  (Aphyllophorales-Basidiomycotina) 

L: Mulamkuzhi. Date: 23 Oct. 1992. Distribuion: Common. Known to 

occur in Uttar Pradesh, Sikkim, West Bengal (Bakshi, 1971; 

Bilgrami et a l .  1991) and Kerala (Ganesh, 1988). EI: Causes white 

fibrous rot. 
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7. Flavodon flavus (K1.) Ryv. (Aphyllophorales-Basidiomycotina) 

L: Illithode, Mulamkuzhi and Kannimanqalam. Date: 26 Sept.1991, 22 

Oct. 1992, 23 Oct. 1992. Distribution: Common in Kerala and other 

States of India (Bakshi, 1971). EI: Associated with white fibrous 

rot. 

8. Fomitopsis rhodophaeus (Lev.) I m a z .  (Aphyllophorales- 
Basidiomycotina) 

L :  Illithode and Mulamkuzhi. Date: 22 Oct. 1992. Distribution: 

Common in Kerala forests (Ganesh, 1988). Known to occur in 

Karnataka, Tamil Nadu and West Bengal (Bakshi, 1971). EI: Causes 

brown cuboidal rot o f  wood. 

9. Hexagonia tenuis (Hook.) F r .  (Aphyllophorales-Basidiomycotina) 

L :  Illithode, Kannimanqalam and Kurisumudi. Date: 26 Sept. 1991, 

23 Oct. 1992. Distribution: Common in Kerala and other States in 

India (Bakshi, 1971; Ganesh, 1988). EI: Causes white fibrous rot 

of wood. 

10. Hygrocybe conica (Scop. : F r . )  Kummer (Agaricales- 
Basidiomycotina) 

L: Mulamkuzhi. Date: 20 July 1992. Distribution: Common in Kerala 

(Little Flower,1983) 

11. Lenzites acuta Berk. (Aphyllophorales-Basidiomycotina) 

L :  Illithode, Mulamkuzhi, Kannimangalam and Kurisumudi. Date: 26 

Sept. 1991, 21 Oct. 1992, 23 Oct. 1992. Distribution: Widespread 



throughout India. Occurs in all types of  habitats including 

forests, wooded areas, garden, timber depots and exposed wooden 

structure o f  buildings (Bakshi, 1971; Ganesh, 1988; Bilgrami, e t  

a l .  1991). Synonym: Daedalea f l a v i d a  Lev. E I :  Causes white spongy 

rot of dead branches of living trees. This is one of the commonest 

species found in Kerala which shows a lot of  morphological varia- 

t ions (polymorphic ) .  

12. Lepista hyalodes (Berk. & Br.) Pegler (Agaricales-Basidiomycotina) 

L: Illithode. Dated: 26 Sept. 1991. Distribution: Very common in 

Kerala (Manimohan & Leelavathy, 1989). 

13. Loweporus fusco-purpureus (Pers.) Ryv. (Aphyllophorales- 
Basidiomycotina) 

L: Illithode and Mulamkuzhi. Date: 22 Oct. 1992. Distribution: 

Rare. Known to occur in Andaman and Nicobar Islands (Bakshi, 

1971). Collected from Sholayar (Trichur) and Nadukani (Nilambur) 

forests i n  Kerala by Ganesh (1988). EI: Associated with white fib- 

rous rot. 

14. Leucocoprinus birnbaumii (Corda) Singer (Agaricales- 
Basidiomycotina) 

L: Kurishumudi. Date: 20 July 1992. Distribution: Very common in 

Kerala (Little Flower, 1983) and other parts of India (Manjula, 

1983). 
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15. Marasmiellus purpureoalbus (Petch.) Singer (Agaricales- 
Basidiomycotina) 

L :  Illithode. Date: 26 Sept. 1991. Distribution: Very common in 

Kerala (Manimohan and Leelavathy, 1989). 

16. Marasmius haematocephalus (Mont.) F r .  (Agaricales-Basidiomycotina) 

L :  Kurishumudi. Date: 20 July 1992. Distribution: Common. Known 

to occur in Kerala (Manimohan, 1988) and Tamil  Nadu (Manjula, 

1983). 

17. Microporellus obovatus Ryv. (Aphyllophorales-Basidiomycotina) 

L: Kurisumudi, Malayattoor, Kerala. Date: 23 Oct. 1992. Distribu- 

tion: flare. This is the second record of this fungus from India. 

Ganesh (1988) reported its occurrence in Nilambur, Sholayar and 

Vellarimala (Wynad) forests in Kerala. EI: Associated with white 

fibrous rot of wood. 

18. Microporus affinis (Blume & Nees ex. F r . )  Kuntze 
(Aphyllophorales-Basidiomycotina) 

L: Illithode. Date: 26 Sept. 1991. Distribution: Widely distri- 

buted in forests of Kerala (Ganesh, 1988). Known to occur in other 

States of India also (Bakshi, 1971; Bilgrami, e t  a l .  1991). E I :  

Causes white rot of wood. 

19. Microporus xanthopus (Fr.) Kuntze (Aphyllophorales- 
Basidiomycotina) 

L: Illithode, Mulamkuzhi and Kurisumudi. Date: 26 Sept. 1991, 21 

Oct. 1992, 23 Oc t .  1992. Distribution: Common in Kerala forests 

95 



growing mostly on small branches or  twigs (Ganesh, 1988). E l :  

Causes white rot. 

20. Nigroporus v i n o s u s  (Berk.) Murr. (Aphyllophorales- 
Basidiomycotina) 

L: Mulamkuzhi. Date: 21 Oct. 1992. Distribution: Common in Kerala 

forests (Ganesh, 1988). Reported to occur in Dehra Dun, Assam and 

West Bengal (Bakshi, 1971). EI: Associated with white spongy rot 

of wood. 

21. P h e l l i n u s  fastuosus (Lev.) Ryv. (Aphyllophorales- 
Basidiomycotina) 

L: Mulamkuzhi. Date: 21 Oct. 1992. Distribution: Common on living 

hard wood trees in evergreen forests and open areas in Kerala 

(Ganesh, 1988). Known to occur in other States in India also 

(Bakshi, 1971; Bilgrami, e t  a l .  1991). EI: Causes heart rot in 

Termina l ia  s p p .  and other trees. 

22. P h e l l i n u s  dependens  (Murr.) Ryv. (Aphyllophorales - 
Basidiomycotina) 

L: Illithode and Mulamkuzhi. Date: 22 Oct. 1992. Distribution: Not 

common. Reported from Sholayar and Kathiyur reserve forests in 

Kerala (Ganesh, 1988). Bakshi (1971) recorded it from Nainital 

(U.P.)  and the Himalayas. EI: Associated with white pocket rot o f  

heart wood. 



23. Phellinus gilvus (Schw.) Pat. (Aphyllophorales-Basidiomycotina) 

L :  Illithode, Kurisumudi. Date: 26 Sept. 1991, 23 Oct. 1992. Dis- 

tribution: Cosmopolitan. E I :  Causes white rot of commercially 

important timber species in Kerala (Ganesh, 1988). 

24. Polyporus arcularius (Batsch.) Fr. (Aphyllophorales- 
Basid iomycol i na )

L :  Illithode and Mulamkuzhi. Date: 22 Oct. 1992. Distribution: 

Widespread. Reported from several parts o f  Uttar Pradesh, Orissa 

and Kerala (Bakshi, 1971; Ganesh, 1988; Bilgrami, e t  a l .  1991). 

EI: Causes white rot of wood. 

25. Polyporus grammocephalus Berk. (Aphyllophorales-Basidiomycotina) 

L: Mulamkuzhi. Date: 31 Oct. 1992. Distribution: Very common in 

the plains of North and South India (Bakshi, 1971; Bilgrami, e t  

al. 1991). Ganesh (1988) reported its occurrence in several parts 

o f  Kerala. EI: Causes white stringy rot of wood. 

26. Pycnoporus sanguineus (Linn. ex Fr . )  Murr. (Aphyllophorales- 
Basidiomycot ina) 

L:  Illithode and Mulamkuzhi. Date: 22 Oct. 1992. Distribution: 

Very common in Kerala and other parts o f  India (Bilgrami, e t  a l .  

1991). Synonym: Polyporus sanguineus.  EI: Causes white stringy 

rot. 
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27. Rigidoporus lineatus (Pers.) Ryv.  (Aphyllophorales- 
Basidlomycotina)   

L :  Illithode, Mulamkuzhi and Kurisumudi. Date: 26 Sept. 1991, 21 

Oct. 1992, 23 Oct. 1992. Distribution: Widely distributed in teak 

plantations and natural forests in Kerala (Ganesh, 1988). Re- 

corded from Uttar Pradesh, West Bengal and South Andamans (Bakshi, 

1971). EI: Associated with white pocket rot of  wood. 

28. Skeletocutis n i v e a  (Jungh.) Keller (Aphyllophorales- 
Basidiomycotina) 

L: Mulamkuzhi. Date: 21 Oct. 1992. Distribution: Cosmopolitan. Re- 

corded from Parambikulam, Nilambur and Calicut University Campus 

in Kerala (Ganesh, 1988). EI: Associated with white fibrous rot of  

decorticated branchlets. 

29. Termitomyces microcarpus (Berk. & Br.) Heim. (Agaricales- 
Basidiomycotina) 

L: Mulamkuzhi. Date: 20 July 1992. Distribution: Very common in 

Kerala and other parts of  India (Manjula, 1983; Leelavathy, et 

a l .  1985). EI: edible. 

30. Termitomyces eurrhizus (Berk.) Heim. (Agaricales-Basidiomycotina) 

L: Mulamuzhi. Date: 20 July 1992. Distribution: Common. Reported 

from Kerala (Leelavathy e t  al., 1985) and other parts of India 

(Manjula, 1983; Bilgrami, et a l .  1991). EI: edible. 



31. Termitomyces heimii Natarajan (Agaricales-Basidiomycotina) 

L :  Illithode. Date: 20 July 1992. Distribution: Common. Known to 

occur in Kerala (Leelavathy, e t  a l .  1985). EI: edible 

32. Trametes cingulata Berk. (Aphyllophorales-Basidiomycotina) 

L: Kannimangalam, Malayattoor, Kerala. Data: 23 Oct. 1992. Distri- 

bution: Common throughout India (Bakshi, 1971). Known to occur in 

Parambikulam, Sholayar and Silent Valley forests in Kerala 

(Ganesh, 1988).  EI: Causes white rot o f  timber. 

33. Trametes lactinea (Berk.) Pat. (Aphyllophorales-Basidiomycotina) 

L:  Illithode and Mulamkuzhi. Date: 22 Oct. 1992. Distribution: 

Common in plains of India (Bakshi,l971; Bilgrami, e t  al. 1991). 

Collected from Tirunelli (Wynad) in Kerala by Ganesh (1988). EI: 

Associated with white stringy rot. 

34. Trametes scabrosa (Pers.) G.H. Cunn. (Aphyllophorales-Basidiomycotina) 

L :  Mulamkuzhi. Date: 21 Oct. 1992. Distribution: Widespread in 

open areas and evergreen forests in Kerala (Ganesh, 1988). EI: 

Causes white stringy rot. An ubiquitous member of  polyporaceae. 

35. Trametes varians Van der Byl. (Aphyllophorales-Basidiomycotina) 

L: Kurisumudi. Date: 23 Oct. 1992. Distribution: Rare. This is the 

second record of this fungus from India. I t  has been reported ear- 

lier from Sultan Battery (Kerala) by Ganesh (1988).  EI: Associated 

with white pocket rot. 



36 .  X y l a r i a  spp. (species 1 to 4) (Sphaeriales-Ascomycotina) 

L: Kurisumudi. Date: 23 Oct. 1992. Distribution: The genus is cos- 

mopolitan in distribution. 

37. Cookenia sp. (Pezizales-Ascomycotina) 

L :  Mulamkuzhi. Date: 21 Oct. 1992. Distribution: Widespread in the 

tropics. 

38. S temon i t i s  sp. (Stemonitales-Myxomycetes) 

L :  Mulamkuzhi. Date: 21 Oct. 1992. Distribution: Widespread. 

The collections also included one unidentified species each o f  

Flavolus, P h e l l i n u s  and Hexagonia. 

A total o f  44 species o f  fungi belonging to 28 genera were collec- 

ted from the study area. The majority (61%) of the fungi belonged 

to Aphyllophorales (Basidiomycotina). Agaricales (Basidiomycotina) 

was represented by eleven species, Ascornycotina by five and Myxo- 

mycetes by one species. Of the fungi collected (those identified 

to species level), 14 species were reported to be widespread in 

distribution in Kerala and elsewhere in India, 16 species were 

common and one species viz., P h e l l i n u s  dependens infrequent in 

occurrence. The following four species, viz. C o r i o l o p s i s  t e l f a r i i ,  

Loweporus fusco-purpureus, M ic ropore l  l u s  obova tus  and Trametes 

va r i ans  were only rarely recorded from India. This report forms 

the second record o f  M. obovatus and T .  va r ians  in India. 
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Though most o f  the species recorded during this study were common 

on occurrence i n  Kerala/India, a few of the rare species could 

also be collected. It is felt that a detailed study (spread over a 

longer period) on the macrofungal f l o r a  of the area would be much 

more rewarding. 

3.2. SURVEY FOR PLANT DISEASES 

A checklist of  various plant diseases recorded from Malayattoor 

forests is provided in Table 3.1. 
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A total of 25 foliar diseases affecting 23 species of plants 

were recorded from Malayattoor forests during the present survey. No 

disease other than leaf diseases was observed during the study 

period. Colletotrichum gloeosporioides was the most frequent fungus 

associated with the diseases. It was isolated from majority (60%) of 

the affected leaf samples. Sclerotium rolfsii could be isolated from 

leaf spots in 2 plants. Phomopsis spp. were found to be associated 

with foliar infections in Hyptis suaveolens and Ipomea hederifolia. 

Combined infection by Collitotrichum gloeosporioides and Phomopsis sp. 

was noticed in Grewia tiliaefolia. Incidence of pathogens such as 

Phoma sp., Colletotrichum dematium and Botryosphaeria s p .  were also 

recorded. 

Colletotrichum gloeosporioides is world-wide in distribution and 

has an extremely wide host range (Mordue, 1971). In India, i t  is re- 

ported to cause diseases in a large number of cultivated and wild 

plants (Bilgrami, et al. 1991). Colletotrichum leaf spot of Haldina 

cordifolia and Strychnos nux-vomica recorded during this survey has 

been reported earlier from Kerala by Nair, et al. (1989) and Sankaran, 

et al. (1980). All the other leaf spot diseases caused by C. gloeo- 

sporioides enlisted here, are new host records for this fungus in 

India (Bilgrami, et al. 1991). 

Diseases caused by Sclerotium rolfsii occur mainly in tropical 

and subtropical areas where high temperatures prevail during the rainy 

season (Aycock, 1966). The infection of foliage of plants by 
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S. r o l f s i i ,  though not very common, has been reported earlier on diff- 

erent hosts in USA and Indonesia (Aycock ,  1966). Cassia f i s t u l a  and 

Jasminum r o t t l e r i a n u m  are new host records for S. r o l f s i i .  

ence 

Phomopsis spp. and Phoma spp. are also widespread in occurrence 

causing diseases in several plant specices (Sutton, 1980). The occurr- 

of Phomopsis clerodendri on Clerodendrum viscosum was reported 

earlier by Kamal and Singh (1980) from Gorakhpur in Uttar Pradesh. 

There are no earlier reports on the association of Phomopsis spp. with 

leaf spot disease in Ipomea h e d e r i f o l i a  and Hyp t i s  suaveolens 

(Bilgrami, e t  a l .  1991). The association of Phoma spp. with foliar 

infection in Glycosmis mauri t i a n a  and Eupatorium adenophorum are re- 

ported here for the first time from India. Likewise, Piper  longum and 

Schleichera oleosa are new host records for Co l le to t r i chum dematium 

and Botryosphaeria sp. , respectively. 

The results of this study indicate that continued exploration and 

systematic study of both saprophytic and parasitic fungi in tropical 

forests would bring to light many unknwon and poorly known species 

which are economically important and which may be of  potential use in 

biotechnology. 

3.4. ACKNOWLEDGMENTS 

The authors are grateful to Dr. S. Chand Basha IFS, Director, 

Kerala Forest Research Institute for encouragement; to Dr. J.K. 

Sharma, Scientist-in-Charge, Division of Forest Pathology, for guid- 

ance; to Dr. P.N. Ganesh, Lecturer, Sree Krishna College, Guruvayur, 

107 



for kind help in identifying some of the fungi collected; to Mr. K . I .  

Nauhad for help in t h e  field work and to the Social Forestry Wing of 

Kerala Forest Department for providing necessary funds. 

3.5. REFERENCES 

Aycock, R.  1966. Stem rot and other diseases caused by Sclerotium 

rolfsii. Tech. Bull. No.174, North Carolina Agri. Exp. Station, 

USA. 202 p. 

Bakshi, B.K. 1971. Indian Polyporaceae (on trees and timber). ICAR, 

New Delhi. 246 p. 

Bakshi, B.K., M.A.R. Reddy, Y.N. Puri and S. Singh 1972. Survey of  

the Diseases o f  Important Native and Exotic Forest Trees in 

India. PL-480 Report. FRI, Dehra Dun. 

Bilgrami, K.S., S. Jamaluddin and M.A. Rizwi 1991. Fungi of India - 
List and References. Today & Tomorrow's Printers and Publishers, 
New Delhi. 798 p. 

Ganesh, P.N. 1988. Studies on Wood-inhabiting Macrofungi of Kerala. 

Ph.D. Thesis, University of Calicut. 

Hawksworth, D.L. 1991. The fungal dimension of biodiversity: magni- 

tude significance and conservation. Nycol. Res. 95: 641-655. 

Kamal and Singh, R.P. 1980. Fungi o f  Gorakhpur XXVI. Env. India 3: 

14-17. 

Leelavathy, K.M., S. Zachariah and K.V. Sankaran 1981. Clarkeinda 

trachodes, an agaric new to India. Mycologia 73: 204,-207. 

108 







WILDLIFE AND LANDUSE PATTERN 
OF MALAYATTOOR 



4 .  WILDLIFE AND LANDUSE PATTERN OF MALAYATTOOR 

P .  Vijayakumaran Noir and E.R. Jayson 

W i l d l i f e  Biology Division 
Kerala Forest Research Institute 

Peechi, Kerala, India 

Contents 

Abstrac t 

4.1. Introduction 

4.2. Methodology 

4.2.1. Fauna 

4.2.1.2. Birds 

4.2.2. Geographic information system (GIS) 

4.2.2.1. Altitude and topography 

4.2.2.2. Communication 

4.2.2.3. Water bodies 

4.2.2.4. Landuse da t a  

4.3. Results 

4.3.1. Fauna 

4.3.1.1. Mammals 

4.3.1.2. Birds 

4.3.1.3. Reptiles 

4.3.1.4. Amphibians 

4.3.1.5. Fishes 

4.3.2. Geographic information system (GIS) 

4.4. Discussion 

4.5. Acknowledgements 

4.6. References 

111 



ABSTRACT 

In this report, a list o f  larger mammals, reptiles, amphibians, 

 fishes_ and birds observed from t h e  study area falling in the forests 

of Malayattoor is provided. Side by side, landuse pattern of the area 

was a l s o  analysed using GIS techniques. Larger mammals found in the 

area include Bonnet Macaque ( M a c a c a  r a d i a t a ) ,  Sambar (Cervus  u n i -  

c o l o r ) ,  Wild b o a r  (Sus scrofa) and Jackal (Canis aureus)  and indirect 

evidences on the occurrence of Porcupine, Pangoline, Hare and Today 

cat were noted. F l y i n g  l i z a r d  (Draco dussumieri) ,  a Malayan element in 

South Indian fauna, is alsc observed in the s t u d y  area apart from 71 

bird species inhabiting the region. Detailed landuse pattern which 

will be useful f o r  the establishment of the Nature Study Centre is 

a l s o  added based on GIS analysis. 

4.1. INTRODUCTION 

T h e  Malayattoor Nature Study Centre is p r o p o s e d  to be s e t  up i n  

an a r e a  of i5 km o f  forest land. This comes within the Kalady range 
3 

o f  Malayattoor forest division. The place is well known as it is a 

notable pilgrim centre. Just below the proposed area, a fresh water 

lake is situated. The Periyar river is situated a few kilometers to 

the South. 
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2 For the purpose of this study, an area of about 24 km and rang- 

ing between 76'29' to 76'32' and 10°11.3' to 10°13.7'N is chosen 

(Fig. 4.11. The area contains fairly good patches of dry and moist 

deciduous forests. There are also a few patches of semi- 

evergreen/evergreen forests. The majority of the area is, however, a 

degraded forest. Degradati in has taken place because of reasons like 

annual fire, fuelwood and leaf manure collection by local people, 

forest plantation activities and general rocky nature o f  the area. A

considerable part is also under teak plantations. The failed 

plantation areas have been planted with cashew, eucalypts and 

miscellaneous species of trees. There are about half a dozen granite 

mining quarries in and around the proposed area. Altitude of the study 

area varies from 100 m to 380 m. Because of this altitudinal range 

within a short distance, a large part of the area is very steep. The 

north-eastern face o f  the hill is a rocky cliff (Fig. 4.2). 

The present status of wild animals in the area is examined. The 

data collected for this component as well as the data from landuse 

component is brought into a Geographic Information System (GIS) frame- 

w o r k .  This is primarily intended to serve as a management tool during 

the process of establishment of the study centre. From the database, 

sites for meeting different plantation requirements, cropping require- 

ments and infrastructure planning can be selected. The database con- 

tains topographical information including gradient, status of flora 

and fauna, soil and present landuse. In this report, two aspects are 

covered namely Wildlife component and GIS component. 
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4.2. METHODOLOGY 

4.2.1. Fauna 

4.2.1.1.  Mammals 

The observations were carried out from August, 1991 to 

September, 1992. Eight field trips were made during the study period. 

The entire study area was surveyed on foot for detecting the presence 

of animals. The method of line transects were employed to census 

mammals in the intensive study areas (Rodgers, 1991). Four line tran- 

sects were identified in the study area covering all representative 

vegetation types namely, evergreen, moist-deciduous, teak plantations 

and cashew plantations. The location o f  the transects are shown in 

Fig. 4.1, the following is their description. 

i. Bottom of Kurishumudi to top of Kurishumudi (1,500 m), 

ii. Kannampuzha estate to Pattapparakundu (2,000 m), 

i i i .  Kannimanqalam Junction to Evergreen camp shed (1,500 m), and 

iv. Inside cashew plantations near Kurishumudi (1,000 m). 

While moving through the transects, all the mammals noticed on 

both sides of  the transects were recorded, and following details were 

also collected. 

i. Name of species, 

i i .  Number of animals in the group, 

iii. Activity at the time of observation, and 

iv. Vegetation type. 
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A p a r t  from t h i s ,  a l l  i n d i r e c t  evidences o f  animals such as pre-  

sence o f  p e l l e t s ,  scats,  spoor, pugmarks, f o o t  p r i n t s ,  dungs and dro-  

ppings w e r e  noted down and i d e n t i f i e d .  

4.2.1.2. B i r d s  

Line t ransect  sampling and p o i n t  sampling methocs w e r e  used f o r  

censusing b i r d s .  Four l i n e  t ransects  w e r e  chosen w i t h  .one k i lomet re  

length. A l l  the t ransects  w e r e  covered between 7 AM t o  12 noon. F i f -  

teen minutes w e r e  spent a t  each p o i n t  f o r  p o i n t  sampling o f  b i r d s .  

This method was employed i n  areas no t  covered by the l i n e  t ransects.  

A l l  the vegetat ion types i d e n t i f i e d  i n  the a r e a  w e r e  covered w i t h  

these two methods. 

4.2.2. Geographic In format ion  System (GIS) 

For GIS implementation, data is recorded on the f o l l o w i n g  m a p  

layers  (F igs.  4.3 t o  4.6).  

4.2.2.1. A l t i t u d e  and topography 

This in format ion  was obtained from 1:25,000 scale survey o f  

I n d i a  toposheets. 

4.2.2.2. Communication 

Communication layer  included roads and f o o t  pa th  obtained from 

Survey o f  I n d i a  maps and a lso  marked from the f i e l d .  
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4.2.2.3. W a t e r  bodies 

Lakes, rivers and streams were recorded from toposheets. 

4.2.2.4. Landuse data 

The information obtained from available satellite images and 

aerial photographs were found to be insufficient for the purpose. The 

landuse was recorded by field checking on the 1:5OOO scale map on the 

study area prepareu by the land surveyor of the Forest Department. The 

accuracy of roads, plantations and boundary was closely examined and 

corrections and subclassifications marked on the map. In this way, 

forest and plantations of different degradation status could be mar- 

ked. The maps were digitized using the Roots digitizing package 

(Curson-Rickert, 1992). The maps were converted to high resolution 

grid images (about 10 m x 10 m) and transported to GIS package for 

analysis. IDRISI was the GIS package used f o r  the analysis (Eastman, 

1 9 9 2 ) .  

4.3. RESULTS 

4.3.1. Fauna 

Faunistically, the area is not very rich when compared to wildl- 

ife sanctuaries in Kerala. The degraded natural forests and large 

scale human habitations around are the reasons. However, the avifauna 

is fairly rich. This is probably due to the presence of diverse types 

of habitats such as natural forest, plantations and agricultural 

lands. The valley on the north-eastern side of the church is probably 
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t h e  b e s t  anxmal h a b i t a t .  The c o m p a r a t i v e l y  dense f o r e s t  w i t h  the p r e-  

sence o f  s t r e a m s  and some degree o f  remoteness makes i t  a r i c h  an ima l  

h a b i t a t .  T h e  a r e a  i m m e d i a t e l y  b e h i n d  the proposed n a t u r e  s t u d y  c e n t r e  

i s  c o n t i g u o u s  w i t h  a  f a i r l y  l a rge  f o r e s t  t r a c t .  E l e p h a n t s  r a r e l y  v i s i t  

some p a r t s  o f  t h e  s t u d y  a r e a .  The degraded a reas  and p l a n t a t i o n s  have 

o n l y  an ima ls  l i k e  Porcup ine ,  Hare  and W i l d  p i g s .  

4.3.1.1. Mammals 

S i g h t i n g s  o f  l a r g e  mammals w e r e  v e r y  f e w .  F o l l o w i n g  s p e c i e  w e r e  

observed i n  t h e  s t u d y  area.  

Common name Scientific name 

1. Bonnet Macaque Macaca r a d i a t a  

2. Sambar Cervus u n i c o l o r  

3. W i l d  Boar  Sus scrofa 

4.  J a c k a l  Canis aureus 

I n d i r e c t  ev idences  o f  P o r c u p i n e  ( H y s t r i x  i n d i c a ) ,  P a n g o l i n e  

(Manis c rass i cauda ta ) ,  Hare (Lepus n i g r i c o l l i s )  and Toddy c a t  (Para- 

doxurus hermaphroditus) w e r e  a l s o  reco rded .  A l o n e  female  a d u l t  Sambar 

was s i g h t e d  i n  the eve rg reen  f o r e s t s  b e h i n d  t h e  Kur ishumudi .  W i l d  p i g s  

w e r e  s i g h t e d  t h r o u g h o u t  t h e  s t u d y  a r e a  and i n  t h e  eve rg reen  f o r e s t s .  

Bonnet Macaques w e r e  seen n e a r  Kur i shumud i  and i n  t h e  eve rg reen  f o r -  

ests. A t r o o p  composed o f  8 t o  10 i n d i v i d u a l s  i n  b o t h  the areas.  A 

s i n g l e  J a c k a l  was s i g h t e d  n e a r  Kur i shumud i  d u r i n g  t h e  s t u d y  p e r i o d .  

I n  t h e  c o u r s e  o f  s t u d y ,  a F l y i n g  L i z a r d  (Draco dussumier i )  was 

observed i n  t h e  eve rg reen  p a t c h e s  o f  Pat tapparakundu.  A s i n g l e  male 

was observed g l i d i n g  f r o m  t r e e  t o  t r e e ,  a t  a h e i g h t  o f  about  10 m. 
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Bright lemon-yellow throat appendage was waved intermittently during 

the observation. 

4.3.1.2. Birds 

Seventy one species of birds were recorded from the study area. 

Maximum number of birds were recorded from evergreen forests and 

moist deciduos  forest, followed by teak and cashew plantations. List 

o f  biros recorded from the study area is given in Table 4.1. 

Yabitat use of birds: The pilgrims path from bottom of 

Kurishumudi to top of Kurishumudi is planted with tree species like 

A c a c i a ,  E u c a l y p t u s ,  Jack, Mango and other miscellaneous species. This 

patch has a width o f  about 50 m. Both sides of this way is bordering 

with teak plantations and due to this it has an ecotone effect. 

Following species of birds were recorded from this area. 

Common name Scientific name 

1. 

2 .  

3 .  

4. 

5 .  

6 .  

7. 

8. 

9. 

10. 

11. 

12. 

Chestnutheaded Bee-eater 

Smaller green B a r b e t  

Yellowfronted Pied Woodpecker 

Redwhiskered Bulbul 

Black Drongo 

Common Myna 

Southern tree Pie 

Jungle Crow 

Blackheaded Cuckoo Shrike 

Goldenfronted Chloropsis 

Jungle Babbler 

Indian Robin 

Merops l e s c h e n a u l  t i  

Megalaima v i r i d i s  

P i  c o i d e s  mahra t  t e n s i s   

Pycnono t u s J oc osu s 

D i c r u r u s  ads im i  1 is 

A c r i d o t h e r e s  t r i  s t i s  

D e n d r o c i t t a  l u e c o g a s t r a  

Corvus  macrorhynchos 

C o r a c i n a  m e l a n o p t e r a  

 C h l o r o p s i s  a u r i  f rons 

Tu rdo ides  s t r i  a t u s  

S a x i c o l o i d e s  f u l i c a t a  
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Table 4.1.  L i s t  o f  b i r d s  recorded from t h e  s tudy  a r e a  

Family: P h a l a c r o c o r a c i d a e  

1. Little Cormorant P h a l a  c r o c o r a x  n i g e r  Reservoir 

Family: A r d e i d a e  

2. Pond Heron A r d e o l  a g r a y i  i Reservoir 

Family : A c c i p i r i d a e  

3. Blackwinged Kite E l a n u s  c a e r u l e u s  MDF&Forest 
edges 

4. Black Eagle I c t i n a e t u s  m a l a y e n s i s  Forest 
5. Crested Serpent Spilornis c h e e l a  MDF and 

Eagle evergreens 

Family: P h a s i a n i d a e  

6. Grey Jungle Fowl G a l l u s  sonnerattii MDF 
7 .  Red Spur Fowl Ga 11 ope r d i x  s p a  d i  c e a  MDF 
8 .  Jungle Bush Quail P e r d i c u l a  a s i a t i c a  Evergreen 

Family: R a l l i d a e  

9. Whitebreasted 
Waterhen 

A m a u r o r n i s  p h o e n i c u r u s  Re servoi r 

Family: C h a r a d r i i d e  

10. Redwattled Lapwing V a n e l l u s  i n d i c u s  Grasslands 

Family: Columbidae  

11. Spotted Dove S t r e p t o p e l i a  c h i n e n s i s  Forest Edges 

12. Greyfronted Green pegion Treron  p o m p a d o r a  MDF 

Family: P s i t t a c i d a e  

13. Roseringed Parakeet P s i t t a c u l a  k r a m e r i  Forest Edges 
Blossomheaded Parakeet P s i t t a c u l a  c y a n o c e p h a l a  Forest 

Edges 
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Family: Cuculidae 

1 4 .  Common H a w k- C u c k o o  C u c u  u s   v a r i  u s  

15.  I n d i a n  C u c k o o  Cuculus m i c r o p t e r u s  

1 6 .  Koel E u d y n a m y s  s c o l o p a c e a  

1 7 .  C r o w - p h e a s a n t  C e n t r o p u s  s i n e n s i s  

Family: S t r i g i d a e  

1 8 .  Brown Wood O w l  Strix l e p t o g r a m m i c a  

1 9 .  Brown F i s h  O w l  B u b o  z e y l o n e n s i s  

2 0 .  J u n g l e  O w l e t  G l a u c i d i u m  r a d i a  t um 

Family : Caprimulgidae 

2 1 .  I n d i a n  J u n g l e  C a p r i m u l g u s  i n d i c u s  

N i g h t j  a r  

Family : Alcedin idae  

2 2 .  W h i t e b r e a s t e d  

K i n g f i s h e r  

2 3 .  S m a l l  B l u e  

K i n g f i s h e r  

Family: Meropidae  

H a l c y o n  s m y r e n s i s  

A l c e d o  a t t h i s  

2 4 .  C h e s t n u t h e a d e d  Merops l e s c h e n a u l  t i  

Bee- ea te r  

2 5 .  G r e e n  Bee- eater  Merops o r i e n t a l i s  

MDF 

MDF 

MDF 

Bus  h e  s 

F o r e s t  

Near Rese r-  

v o i r  
MDF 

MDF 

R e s e r v o i r  

S t r e a m s  

F o r e s t  E d g e s  

T e a k  p l a n t a -  
t i o n s  

Family: Coraci idae  

2 6 .  I n d i a n  R o l l e r  C o r a c i a  s  b e n g h a l e n s i  s E d g e s  

( F a i r y  B l u e b i r d )  

Family : Vupupidae 

2 7 .  Hoopoe  Upupa e p o p s  
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Family: Bucerot idae 

2 8 .  M a l a b a r  G r e y  

H o r n b i l l  

Family: Capitonidae 

2 9 .  S m a l l  G r e e n  B a r b e t  

Family: P i c i d a e  

3 0 .  S m a l l  Y e l l o w n a p e d  

Woodpecker  

3 1 .  I n d i a n  G o l d e n b a c k e d  

T h r e e t o e d  Woodpecker 

3 2 .  L e s s e r  G o l d e n b a c k e d  

Woodpecker 

3 3 .  H e a r t s p o t t e d  

w o o d p e c k e r  

Family : Hirundinidae 

3 4 .  House S w a l l o w  

Family: Laniidae 

3 5 .  Baybacked  S h r i k e  

3 6 .  Brown S h r i k e  

Family: Orio l idae  

3 7 .  G o l d e n  O r i o l e  

38 .  B l a c k h e a d e d  O r i o l e  

3 9 .  B l a c k n a p e d  O r i o l e  

Family : Dicruridae 

T o c k u s  g r i s e u s  

M e g a l  a i m a  v i  r i  d i  s 

P i  c u s  c h l o r o l o p h  u s  

D i n o p i u m  javanense 

D i n  o p i  um b e n  g h  a 1 ens  e 

H e m i c i r c u s  c a n e n t e  

H i r u n d o  t a h i t i c a  

L a n i u s  v i t t a t u s  

L a n i u s  c r i s t a t u s  

O r i o l  u s  o r i o l  u s  

O r i o l u s  x a n t h o r n u s  

O r i o l u s  c h i n e n s i s  

4 1 .  R a c k e t - t a i l e d  Drongo D i c r u r u s  p a r a d i s e u s  

4 2 .  Bronzed  Drongo D i r u r u s  a e n e u s  

F o r e s t  

F o r e s t  

M D F  

MDF 

T e a k  

P l a n t a t i o n  

F o r e s t  

e d g e s  

Near h a b i t a t i o n  

MDF 

M D F  

M D F  

E v e r g r e e n  

MDF 

Teak planta- 
t i o n s  

MDF 

E v e r g r e e n  
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Family: Sturnidae 

43. Common Myna Acridotheres tristis 
44. Jungle Myna Acridotheres fuscus 

Fami ly : Corvi da e 

45. Indian Tree Pie D e n d r o c i t t a  vagabunda 

46. Whitebellied Dendrocitta leucogastra 
Tree Pie 

47. House Crow Corvus s p l  endens  

46. Jungle Crow Corvus macrorhynchos  

Family : Campephagidae 

49. Large Wood Shrike T e p h r o d o r n i s  v i r g o t u s  

50. Blackheaded C o  r a  c i  n a me 1 an op t era  

Cuckoo Shrike 
51. Scarlet minivet P e r i c r o c o t  u s  f lammeus  

Family: Irenidae 

52. Goldenfronted C h l o r o p s i s  a u r i f r o n s  

chloropsis 

Habitations 
MDF 

MDF 
Evergreen 

Habitations 
Habitations 

MDF 
MDF 

MDF 

Edges 

53. Goldmantled C h l o r o p s i s  c o c h i n c h i n e s i s  Edges 
chloropsis 

Family : Pycnonotidae 

54. Redwhiskered Bulbul Pycnonotus  j o c o s u s  Rocky areas 
5 5 .  Red vented Bulbul Pycnonotus  c a f e r  Scrubs 
5 6 .  Yellowbrowed Bulbul H y p s i p e t e s  i n d i c u s  Evergreen 

Family: Timalinae 

57. Whiteheaded Babbler T u r d o i d e s  a f f i n i s  Bushes 
56. Jungle Babbler T u r d o i d e s  s t r i a t u s  Bushes 

Family: Muscicapinae 

59. Paradise Flycatcher T e r p s i p h o n e  p a r a d i s i  

60. Blacknaped Flycatcher Hypothymis azurea  

Evergreen 
MDF 
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Family: S y l v i i n a e  

6 1 .  T a i l o r  B i r d  

6 2 .  D u l l  Green  
L e a f  W a r b l e r  

Family: Turdinae  

6 3 .  Magpie  Robin  

6 4 .  I n d i a n  Robin  

Family: P a r i d a e  

6 5 .  Grey  T i t  

Orthotomus sutorius E d g e s  

Phylloscopus trochiloides MDF 

Copsy ch us sau1aris 
S a  xi col oi des fu1icata Dry a r e a  

H a b i t a t i o n  

Parus major 

Family: S i t t i d a e  

6 6 .  V e l v e t f r o n t e d  Sitta frontalis 

N u t h a t c h  

Family : Montaci 11 i d a  e 

6 7 .  Ye l low W a g t a i l  Motacilla flava 

6 8 .  P i e d  W a g t a i l  Motacilla alba 

MDF 

E d g e s  

N e a r  w a t e r  

N e a r  w a t e r  

Family: N e c t a r i n i i d a e  

6 9 .  P u r p l e r u m p e d  S u n b i r d  Nectarinia zeylonica S c r u b s  

70. Small S u n b i r d  Nec t a rini a minima T r e e s  

Family: P l o c e i d a e  

7 1 .  B l a c k h e a d e d  Munia Lonchura malaca T e a k  p l a n t a  

t l o n s  
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Undergrowth in the teak plantations were sparse. Only few spe- 

cies of  birds were recorded from the teak plantations. Following is a 

list o f  common birds found in the teak plantations. 

Common name Scientific name 

1. Spotted Dove 

2 .  Racket-tailed Drongo 

3 .  Scarlet Minivet 

4. Redwhiskered Bulbul 

5. Jungle Babbler 

6. Indian Robin 

7. Blackheaded Munia 

S t r e p t o p e l i a  ch inens i s  

D ic rurus  paradiscus  

Pericrocotus flammeus   

Pycnonotus jocosus 

Turdoides s t r i a t u s  

Sax ico lo ides  f u l  i c a t a  

Lonchura malaca 

Cashew plantations hardly harboured any species of birds. White- 

headed Babbler, Redwhiskered Bulbul, Magpie Robin and Black Drongo 

were mostly seen in the cashew plantations. 

Evergreen forests found at Pattapparakundu and in the evergreen 

section contained the following species of birds. 

Common name Scientific name 

1. Crested Serpant Eagle 

2 .  Grey Jungle Fowl 

3. Malabar Grey Hornbill 

4. Golden Oxiole 

5. Black Drongo 

6. Golden fronted chloropsis 

7 .  Yellowbrowed Bulbul 

S p i l o r n i s  cheela 

Ga l lus  s o n n e r a t t i i  

Tockus g r i  seus 

O r i o l u s  o r i l u s  

D ic ru rus  adsimilis  

Ch lorops is  aur i f rons  

Hypsi pe t e s  i nd i cus  

another important vegetation type found in the area is moist 

deciduous forest. Following species were found in this forest type. 
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Common name Scientific name 

1. 

2 .  

3 .  

4. 

5 .  

4 .  

7 .  

8. 

9 .  

10. 

11. 

Grey Jungle Fowl 

Spotted Dove 

Blossomheaded Parakeet 

Chestnutheaded Bee-eater 

Small Green Barbet 

Goldenbacked woodpecker 

B 1 ac khe ad ed Or iol e 
Black Drongo 

Racket-tailed Drongo 

Scar 1 e t min i vet 

Purplerumped Sunbird 

Ga l l us sonnerattii 

S t r e p t o p e l i a  c h i n e n s i s  

P s i t t a c u l a  cynocepha la  

Merops l e s c h e n a u l t i  

Megalaima v i r i d i s  

D inop ium javenense 

Orio l u s  xan t h o r n u s  

D i c r u r u s  ads im i l i s  

D i c r u r u s  p a r a d i s c u s  

P e r i c r o c o t u s  f lammeus 

N e c t a r i n i a  z e y l o n i c a  

Pied Wagtail, Pond Heron, Whitebreasted Kingfisher and Little 

Cormorant were found in the vicinity of the newly formed reservoir. No 

migrant water fowls were seen in the reservoir. 

Food and feeding: Mixed feeding flocks were found in the edges 

and evergreen forests. In the forest edges the mixed feeding flock 

included species like Magpie Robin, Black Drongo, Whiteheaded Babbler 

and Scarlet Minivet. Some stray observations on feeding is worth men- 

tioning. Black Drongo were found feeding on insects like G l y n o c e r a  

m a l a b a r i c a .  Common Myna, Racket-tailed Drongo and Jungle Babblers were 

feeding on H y b l e a  p u r e a  larvae in the infected teak plantations. 

Blackheaded Cuckoo Shrike was found feeding on insects on De lonyx  

r e g i a  tree and Goldenbacked Woodpeckers, Jungle Babblers and Racket- 

tailed Drongo were found on X y l i a  x y l o c a r p a .  Small Green Barbet was 

found feeding on Tetramelus flowers. 
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4.3.1.3. Reptiles 

The f o l l o w i n g  s p e c i e s  o f  r e p t i l e s  w e r e  r e p o r t e d  f r o m  the s t u d y  

a r e a .  

1. 

2.  

3. 

4. 

5. 

6. 

7. 

8. 

9 .  

10. 

11. 

12. 

13. 

14. 

Common name 

T o r t o i s e  

Cobra 

K r a i t  

Russe l l ’ s  V i p e r  

P i t v i p e r  

Rat  snake 

Water snake 

Py thon  

G r e e n  wh ip  snake 

Common Garden L i z a r d  

Chamae 1 eon 

M o n i t o r  l i z a r d  

F l y i n g  Dragon 

S k i n k s  

Scientific name 

Naja n a j a  

Bungarus cae ru l eus  

V ipe ra  r u s s e l l i

Tr imeresurus ma labar i cus  

P t yas  mucosus 

Xenochrophis p i s c a t o r  

Python mol u r u s  

Ahae tu l l a  sp. 

Ca lo l es  v e r s i c o l o r  

Chamaeleon z e y l a n i c u s  

Varanus benga lens is  

Draco dussumieri  

Mabuya sp. 

4.3.1.4. Amphibians 

F o l l o w i n g  s p e c i e s  o f  amphib ians w e r e  r e c o r d e d  from t h e  s t u d y  

area.  

Common name 

1. Green F r o g  

2. Common F r o g  

3. T r e e  f r o g  

4. Toad 

Scientific name 

Rana hexadacty la  

Rana t i g e r i n a  

Rhacophorus sp.  

Ansonia sp. 

4.3.1.5. Fishes 

F o l l o w i n g  s p e c i e s  o f  f ishes w e r e  r e c o r d e d  from the  s t u d y  area.  
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1. Ophiocephalus s p .  

2 .  Ti lap ia  s p .  

3. S m a l l e r  c a r p s  

4 .  Saccobranchus 

5. Wallago a t t o  

4.3.2. Geographic Information System (GIS) 

As  men t ioned  e a r l i e r  a l t i t u d e ,  r o a d s ,  w a t e r  b o d i e s  and l a n d u s e  

were t h e  l a y e r s  r e c o r d e d .  The P e r i y a r  r i v e r ,  which f l o w s  a l o n g  t h e  

s o u t h  w e s t e r n  c o r n e r  of  t h e  s t u d y  a r e a ,  is a t  t h e  l o w e s t  e l e v a t i o n  a t  

a b o u t  10 m f rom s e a  l e v e l .  The f o o t h i l l s  up t o  a b o u t  200 m have  r e l a -  

t i v e l y  p l a i n  g r o u n d .  The a r e a  be tween t h e  h i l l  t o p  (387 m) and f o o t -  

h i l l s  is r a t h e r  s t e e p .  The re  is m o t o r a b l e  r o a d  a l m o s t  a l l  a round t h e  

p roposed  s i t e .  Few s h o r t  d i s t a n c e  r o a d s  l e a d  t o  p l a n t a t i o n  a r e a s .  

The re  is a p i l g r i m ' s  t r e k  p a t h  of a b o u t  1,500 m long  t o  t h e  h i l l  t o p .  

The w a t e r  b o d i e s  c o n s i s t  of t h e  P e r i y a r  r i v e r ,  t h e  l a k e  a t  t h e  foot-  

h i l l s  and v a r i o u s  s t r e a m s  d r a i n i n g  t h e  a r e a .  Most of t h e s e  s t r e a m s  d r y  

up i n  summer. An i r r i g a t i o n  c h a n n e l  f rom I d a m a l a y a r  t o w a r d s  p a r t  of 

t h e  s t u d y  a r e a  is u n d e r  c o n s t r u c t i o n .  The l a n d u s e  was r e c o r d e d  i n  

d e t a i l .  The l a n d u s e  p a t t e r n  i n s i d e  t h e  sampled  a r e a  and immedia te  

s u r r o u n d i n g s  a r e  t a b u l a t e d  ( T a b l e  4 . 3 )  s e p a r a t e l y .  The f o l l o w i n g  t a b l e  

( T a b l e  4 . 2 )  s h o w s  t h e  o v e r a l l  l a n d u s e  p a t t e r n  i n  t h e  24 km 2  a r e a  which 

c o v e r s  t h e  p r o p o s e d  15 km . 2 
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2 Table 4 . 2 .  Overal l  landuse p a t t e r n  o f  24 k m  area around the  s tudy  
c e n t  re  

1. Evergreen/semi evergreen 2,586 1.2 

2. Moist deciduous f o r e s t  23,930 11.5 

3. -Do- degraded 18,448 8.9 

4. Dry deciduous f o r e s t  7,149 3.4 

5. -Do- degraded /sc rub 8,735 4.2 

6. Barren rocky a r e a  2,590 1.2 

7. Teak  p l a n t a t i o n s  f u l l  grown 19,949 9.6 

8. -Do- medium grown 600 0.3 

9. Teak  replanted 1,881 0.9 

10. Teak  + f resh  miscellaneous 6,200 3.0 

11. Cashew p l a n t a t i o n s  7,973 3.8 

12. Rubber p l a n t a t i o n s  13,796 6.6 

13. Eucalyptus 78 0.03 

14. Coconut 52 0.02 

15. P lan ta in  134 0.06 

16. Homesteads 72,696 34.9 
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17. Paddy 602 0 .3  

18. Lake + r i v e r  5,718 2.7 

19. Quarry 127 0.1 

20. Replanted w i t h  miscellaneous trees 2,372 1.1 

21. Others 34,724 28.2 

The non- forest  a r e a  i s  e i t h e r  homesteads or p l a n t a t i o n s  o f  

rubber, cashew or o ther  crops. Homesteads con ta in  coconut t rees ,  plan-  

t a i n  and a v a r i e t y  o f  other  crops. There a r e  patches o f  rubber es ta tes  

on the western s ide .  There a r e  a lso patches o f  cashew p lan ta t i ons .  

There is a smal l  a r e a  o f  paddy c u l t i v a t i o n  by the s ide  o f  a r i v u l e t .  

There i s  a  rocky a r e a  and a b e l t  o f  deciduous f o r e s t  around it on the 

north-western s ide.  On the eastern s ide  teak p l a n t a t i o n s  and degraded 

deciduous f o r e s t s  predominate. The southern s ides  a r e  hab i ta t i ons ,  

l a k e ,  r i v e r  and t e a k  p lan ta t i ons  (F ig .  4.6).  The f o r e s t s  on the eas- 

te rn  s ide have been r e d u c e d  t o  scrub vegeta t ion  due t o  b i o t i c  d i s t u r -  

bance and rocky t e r r a i n .  There a r e  patches o f  s e m i - e v e r g r e e n / e v e r g r e e n  

f o r e s t s  near Kannimangalam v a l l e y  near the church, and a t  

P a t  t apparakundu . 

The land use ins ide  the sampled a r e a  around Kurishumudi and the 

enclaves is described below. 
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2 Table  4 .3 .  Landuse p a t t e r n  of the sampled area  of 15 km 

1. Evergreen/semi evergreen 685 0.6 

2.  Moist  deciduous f o r e s t  4,038 3.3 

3. -Do- degraded 9,792 8.0 

4. Dry deciduous f o r e s t  2,337 1.1 

5. -Do- degraded/scrub 4,658 3.8 

6.  Barren rocky area  0 0.0 

7. Teak plantations f u l l  grown 1,353 1.1 

8. -Do- medium grown 600 0.5 

9. Teak r e p l a n t e d  1,876 1.5 

10. Teak + f r e s h  miscel laneous 6,205 5.1 

11. Cashew p l a n t a t i o n s  3,459 2.9 

12. Rubber p l ant a t i  ons 1,992 1.6 

79 0.1 13. Eucalyptus 

14. Coconut 57 0.05 

Plantai n  132 0.1 15. 

Homesteads 42,671 0.0 16. 
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17. Paddy 0 0.0 
~~ 

18. Lake + r i v e r  5,700 4.6 
~ ~~ 

19. Q u a r r y  134 0.1 
- - 

20. R e p l a n t e d  w i t h  m i s c e l l a n e o u s  t r e e s  2,360 1 .9 

21. O t h e r s  12,386 5.8 

The p roposed  n a t u r e  s t u d y  c e n t r e  c o n t a i n s  m a i n l y  moist d e c i d u o u s  

f o r e s t s  and t e a k  p l a n t a t i o n s .  The moist d e c i d u o u s  ( l a n d u s e  #2) r e g i o n s  

c o n t a i n  L a g e r s t r o e m i a  m i c r o c a r p a ,  T e t r a m e l e s  nudi f l o r a ,  T e r m i n a l i a  

p a n i c u l a t a ,  T e r m i n a l i a  b e l l e r i c a ,  X y l i a  x y l o c a r p a ,  e t c .  T h e r e  is a l -  

most a p u r e  p a t c h  of n a t u r a l  L a g e r s t r o e m i a  m i c r o c a r p a  n e a r  t h e  c u l t i -  

v a t e d  e n c l a v e .  The f o r e s t  n e a r  t h e  h a b i t a t i o n  is d e g r a d e d  due  t o  g r a z-  

i n g ,  f i r e  and l e a f  manure c o l l e c t i o n .  T h e r e  is a p a t c h  o f  moist d e c i -  

duous  f o r e s t  n e a r  t h e  I l l i t h o d e  f a rm a l s o .  The r e l a t i v e l y  d r y  p a r t s  o n  

t h e  w e s t e r n  s i d e  of  t h e  c h u r c h  h a r b o u r  d r y  d e c i d u o u s  f o r e s t  ( l a n d u s e  

#4) w i t h  T e r m i n a l i a  t omen tosa ,  P t e r o c a r p u s  ma rsup ium,  T e r m i n a l i a  p a n i -  

c u l a t a ,  T e r m i n a l i a  b e l l e r i c a ,  A r t o c a r p u s  h i r s u t a ,  X y l i a  x y l o c a r p a ,  

T e t r a m e l u s  nudi f l o r a ,  Macaranga  p e l  t a t a ,  e t c .  Some p a r t s  o f  t h i s  have  

been  s e v e r e l y  deg raded  ( l a n d u s e  # 5 ) .  A homogenous p a t c h  o f  L a g e r s t r o e -  

m i a  s p e c i o s a  and a n o t h e r  of T e r m i n a l i a  t o m e n t o s a  a r e  found i n  t h e  

a r e a .  These  a r e  t h e  g r o w t h s  o f  t h e  a f f o r e s t a t i o n  programmes t a k e n  up 

i n  t h e  p a s t .  
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The a r e a  h a s  been s u b j e c t e d  t o  much p l a n t a t i o n  a c t i v i t i e s  i n  t h e  

p a s t .  Teak p l a n t a t i o n s  were  a t t e m p t e d  a b o u t  60 y e a r s  a g o .  A r e a s  w i t h  

l a n d u s e  #7 c o n t a i n  m a t u r e  t e a k  p l a n t a t i o n .  L a n d u s e  #8 i n c l u d e  t e a k  

p l a n t a t i o n s  of a b o u t  20-30 y e a r s  a g e  and medium h e i g h t .  L a n d u s e  #9 is 

a c t u a l l y  f a i l e d  t e a k  p l a n t a t i o n  a r e a s ,  w h i c h  h a v e  b e e n  r e c e n t l y  r e -  

p l a n t e d .  T h e s e  a r e a s  now h a v e  t h e  look of a 3-5 y e a r  o l d  t e a k  p l a n t a -  

t i o n .  T h e r e  is h i g h  incidence of  t e a k  b o r e r  C o s s u s  c a d a m b a e  i n  t h e  

a r e a .  T h e r e  a r e  two l a r g e  p a t c h e s  o f  c a s h e w  p l a n t a t i o n s  ( l a n d u s e  #11) 

a n d  a s m a l l  p a t c h  o f  e u c a l y p t u s  is a l s o  f o u n d  i n s i d e  t h e  a r e a .  A f r e s h  

w a t e r  l a k e  ( l a n d u s e  # 2 0 )  and  a t o u r i s m  d e p a r t m e n t  g u e s t  h o u s e  h a v e  

come up a t  t h e  foo t  h i l l s .  

T h e r e  is an e n c l a v e  o f  c u l t i v a t i o n  t o t a l l y  i n s i d e  t h e  a r e a .  

T h e r e  a r e  n o t a b l e  p a t c h e s  o f  a g r i c u l t u r a l  a r e a  a l o n g  t h e  s o u t h e r n  

s i d e .  The e n c l a v e  i n s i d e  is p l a n t e d  w i t h  p l a n t a i n  n e a r  t h e  s t r e a m  and  

r u b b e r  a r o u n d  i t .  The c r o p s  i n  t h e  o t h e r  p a r t  i n c l u d e  c o c o n u t  and  

p l a n t a i n ,  a s  p u r e  c r o p s  a s  w e l l  a s  i n  c o m b i n a t i o n  ( l a n d u s e  #16) .  The 

p o t e n t i a l  o f  u s i n g  t h e  i n f o r m a t i o n  i n  v a r i o u s  l a y e r s  f o r  p l a n n i n g  is 

d e a l t  w i t h  i n  t h e  d i s c u s s i o n  p a r t .  

4.4. DISCUSSION 

A s  t h e  a r e a  is h i g h l y  d e g r a d e d  d u e  t o  v a r i o u s  human a c t i v i t i e s ,  

i t  is o n l y  l o g i c a l  t h a t  t h e  l a r g e  mammals would  b e  v e r y  s c a r c e .  O n l y  

l i t t l e  a r e a  r e m a i n s  u n a l t e r e d .  I n d i r e c t  e v i d e n c e s  of e l e p h a n t s  w e r e  

f o u n d  a b o u t  one k i l o m e t r e  away f r o m  t h e  camp s h e d  i n  t h e  e v e r g r e e n  

s e c t  i o n .  
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The p r e s e n c e  of  Draco or F l y i n g  L i z a r d  is wor th  m e n t i o n i n g .  T h i s  

s p e c i e s  is an example o f  Malayan e l e m e n t  i n  t h e  f a u n a  of S o u t h e r n  

I n d i a .  S i m i l a r  species of g e n u s  Draco occur  i n  e a s t e r n  H i m a l a y a s  and 

f u r t h e r  E a s t .  Even though t h e  d i s t r i b u t i o n  o f  F l y i n g  L i z a r d  is s a i d  t o  

be  common i n  many p a r t s  o f  K e r a l a ,  i ts d i s t r i b u t i o n  is e r r a t i c  

( D a n i e l ,  1983). S u q a t h a n  (1984) r e p o r t e d  t h i s  s p e c i e s  f rom t h e  n e a r b y  

T h a t t a k k a d u  f o r e s t s .  Inger and o t h e r s  (1984) r e p o r t e d  t h i s  s p e c i e s  

f rom Ponmudi a r e a  i n  South K e r a l a .  

The GIS a n a l y s i s  p r o v i d e s  d e t a i l e d  l a n d u s e  p a t t e r n .  The d a t a b a s e  

c r e a t e d  c a n  be u sed  i n  a v a r i e t y  of ways d u r i n g  t h e  e x e c u t i o n  p h a s e  o f  

t h e  s t u d y  c e n t r e .  Selection of  s i t e s  f o r  b u i l d i n g s  is one  example .  

Leve l  g round  n e a r  t o  t h e  r o a d  c a n  be  l o c a t e d  f rom t h e  d a t a b a s e .  I t  

a l s o  c a n  p r o v i d e  i n f o r m a t i o n  o n  a l i g n m e n t  o f  new r o a d s .  An optimum 

r o u t e  t h a t  c o v e r s  d i f f e r e n t  p l a n t a t i o n s  and c r o p  p a t t e r n s  c a n  a l s o  be  

g e n e r a t e d .  F o r e s t s  c a n  be examined f o r  p r o x i m i t y  t o  h a b i t a t i o n s ,  w a t e r  

a v a i l a b i l i t y ,  e t c .  The d a t a b a s e  c a n  a l s o  be  u sed  f o r  i r r i g a t i o n  p l a n n-  

i n g .  
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ABSTRACT 

About 400 species o f  insects belonging to 11 insect Orders have 

been collected during this study. Of them, the identity o f  about 250 
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s p e c i e s  h a v e  b e e n  c o n f i r m e d .  A m a j o r  s h a r e  o f  i n s e c t s  r e c o r d e d  i n  t h i s  

s t u d y  b e l o n g s  t o  L e p i d o p t e r a  and  H e m i p t e r a .  

The d i s t r i b u t i o n  o f  i n s e c t s  i n  t h e  v a r i o u s  b i o c o e n o s e s  i n  t h e  

s t u d y  a r e a  i n d i c a t e d  r i c h  s p e c i e s  d i v e r s i t y  i n  t h e  z o n e  o f  i n t e r q r a d a -  

t i o n  b e t w e e n  n a t u r a l  f o r e s t s  a n d  a d j o i n i n g  t e a k  p l a n t a t i o n s  d u e  t o  

o c c u r r e n c e  o f  d u e l  e c o l o g i c a l  c o n d i t i o n ? .  The  f o r e s t  m a r g i n s  adjacent 

t o  f a r m l a n d s  showed a p r e p o n d e r a n c e  o f  a g r i c u l t u r a l  p e s t s .  Of t h e  t e a k  

and cashew p l a n t a t i o n s  c o v e r e d  i n  t h i s  s t u d y ,  t h e  l a t t e r  was  r e l a -  

t i v e l y  poor i n  t h e  f a u n a l  e l e m e n t s ,  p r o b a b l y  d u e  t o  t h e  s c a r c e  u n d e r -  

s t o r e y  v e g e t a t i o n .  The i m p a c t  o f  f o r e s t  d i s t u r b a n c e  on  t h e  f a u n a  w a s  

e v i d e n t .  W h e r e v e r  s u c h  d i s t u r b a n c e s  w e r e  n o t i c e d ,  t h e r e  was  a r e d u c -  

t i o n  i n  s p e c i e s  d i v e r s i t y  c o u p l e d  w i t h  l o c a l  o u t b r e a k s  of a few s p e -  

c i e s .  However ,  t h e  e x i s t i n g  h a b i t a t s  s u p p o r t  a c h a r a c t e r i s t i c  f a u n a  

w h i c h  i n c l u d e  some e n d e m i c  a s  w e l l  a s  p r o t e c t e d  s p e c i e s .  

5 .1 .  INTRODUCTION 

I n s e c t s  c o n s t i t u t e  a b o u t  t h r e e  f o u r t h  o f  a l l  t h e  l i v i n g  s p e -  

c i e s .  O f  a b o u t  1 . 4  m i l l i o n  s p e c i e s  of i n v e r t e b r a t e s  t h a t  h a v e  b e e n  

d e s c r i b e d ,  0.75-1 m i l l i o n  a r e  i n s e c t s  ( W e l l s ,  e t  a l .  1983). A m a j o r  

s h a r e  o f  insects that h a v e  b e e n  d e s c r i b e d  a r e  f r o m  f o r e s t s .  T r o p i c a l

f o r e s t s  w h i c h  o c c u p y  a b o u t  7% of t h e  l a n d  a r e a  h o l d  a b o u t  2 / 5 t h  o f  a 1  

known s p e c i e s .  R e c e n t  s t u d i e s  i n  t h e  r a i n  f o r e s t s  o f  Panama,  P e r u  and  

B r a z i l  u s i n g  c a n o p y  f o g g i n g  method  h a v e  i n d i c a t e d  t h a t  t h e r e  c o u l d  b e  

a s  many a s  30 m i l l i o n  s p e c i e s  o f  i n s e c t s  i n  t h e  f o r e s t s .  Due t o  d e-  

f o r e s t a t i o n ,  t h e  i n s e c t  l i f e  i n  t h e s e  f o r e s t s  is f a s t  b e c o m i n g  e x t i n c t  
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at an alarming rate even before we could understand their role in the 

ecosystem. 

Systematic studies on the forest insects of India may be said 

to have started with the establishment of the Forest Research Insti- 

tute, Dehra Dun in 1914. Detailed studies were made on the phytopha- 

gous as well as wood feeding insects. However these studies were quite 

inadequate considering the vast as well as diversified forest eco- 

systems of India which range from the boreal Himalayan forests to the 

tropical wet evergreen forests of the western ghats. The most compre- 

hensive treatise on the forest insects of India contained only 3378 

species (Beeson, 1941). Attempts to list the forest insects were con- 

tinued resulting in a series o f  publications dealing with some 2140 

plant species (Bhasin and Roonwal, 1954-58; Mathur and Singh, 

1959-61). Insects being dominant components in many food webs in both 

the production and decomposition chains of the forest ecosystem, are 

important in the sustenance of natural habitats. Many species of wild 

plants are insect pollinated. They are also important as natural 

ene mies of various pest species and as indicators of environmental 

quality. T h e  ecological as well as economic importance of many species 

of Insects is still unknown. Due to disturbances in the habitat a 

major portion of the insect fauna is fast disappearing. Information on 

the faunistic elements as well as their interactions is essential for 

developing ecologically sound conservation strategies. 

As per a recent estimate by the Zoological Survey o f  India, 

about 67,000 species of insects have been recorded from India. However 
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n o  i n f o r m a t i o n  is a v a i l a b l e  on t h e  e x t e n t  o f  f o r e s t  n s e c t s .  I n f o r m a-  

t i o n  on  t h e  f a u n a l  e l e m e n t s  is r e q u i r e d  i n  o r d e r  t o  u t i l i z e  t h e  r i c h  

g e n e t i c  d i v e r s i t y  t o  our a d v a n t a g e .  

5.1.1. Study area 

The p r o p o s e d  s i t e  of t h e  N a t u r e  S t u d y  C e n t r e  c o m p r i s e s  a b o u t  

484 h a  o f  f o r e s t  l a n d  i n  t h e  M a l a y a t t o o r  F o r e s t  D i v i s o n .  A major 

p o r t i o n  o f  t h i s  a r e a  b e l o n g s  t o  mois t  d e c i d u o u s  f o r e s t s  b e s i d e s  

p l a n t a t i o n s  of t e a k  and  c a s h e w .  The r i v e r  P e r i a r  f l o w s  a l o n g  t h e  E a s t .  

On t h e  S o u t h  and  West a r e  a g r i c u l t u r a l  l a n d s  which  were  o r i g i n a l l y  

n a t u r a l  f o r e s t s .  I n  t h e  N o r t h  t h e  a r e a  m e r g e s  w i t h  t h e  f o r e s t s  o f  

C h a l a k u d y  F o r e s t  D i v i s i o n .  The t e a k  p l a n t a t i o n s  a r e  a b o v e  30 y e a r s  a g e  

and  a r e  p l a n t e d  on  t h e  e a s t e r n  and  n o r t h e r n  r e g i o n s .  I n  t h e  West  a r e  

t h e  c a s h e w  p l a n t a t i o n s .  The n a t u r a l  f o r e s t s  c o n t a i n  s p e c i e s  l i k e  

Haldina cordifolla, Terminalia crenulata, Dillenia pentagyna, Bombax 

malabaricum, Xylia xylocarpa, Schleichera oleosa and  G r e w i a  

ti 1 i aefol i a .  

5.2. MATERIALS AND METHODS 

T h e  i n s e c t s  w e r e  s a m p l e d  e i t h e r  b y  s w e e p  n e t s  or b y  s e t t i n g  up  

t r a p s .  S a m p l i n g  was  c a r r i e d  o u t  d u r i n g  d i f f e r e n t  m o n t h s  o f  t h e  y e a r .  

For s w e e p  n e t  s a m p l i n g  a b e l t  t r a n s e c t  o f  5 m w i d t h  was t a k e n  i n  p l a n -  

t a t i o n s  w h i l e  a l i n e  t r a n s e c t  was  t a k e n  i n  t h e  n a t u r a l  f o r e s t s .  
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Insects collected in the samplings were recorded. Information thus 

gathered were further supplemented by making light trap catches at 

different placer;. A modified Pensylvanian type light trap operated by 

a 6 watt battery was used. An 8 watt UV tube was used for 

illumination. Habitats selected for sampling by light traps are the 

following: 

1. Natural forests 

11. Teak plantations 

i i i .  Cashew plantations 

iv.  Valleys along the natural forests including banks of  streams 

v. Edges of plantations 

5.3. RESULTS 

5.3.1. Fauna 

Altogether 400 species of insects belonging to 75 families have 

been recorded in this study. The Orders Lepidoptera and Hemiptera 

contained maximum number of species. Coleoptera, Hymenoptera and 

Diptera were only poorly represented (Table 5.1). The relative numbers 

of various groups of insects recorded in this study need not b e  taken 

as an indication for their actual abundance as the sampling was con- 

fined to only one season. However, the data gathered herein give some 

baseline information on the faunal elements for future comparisons. 

An examination of the species listed in this study indicates 

that many of the insects recorded here were economically important as 
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pests of various aqricultural crops and forest trees. The high propor- 

tion o f  agricultural pests could be due to the close proximity of the 

study area to agricultural farms. The important agricultural pests 

recorded include Nymphula d e p u n c t a l i s  (paddy case worm), Sci rpophaga 

i n c e r t u l a s  (paddy stem borer), N e p h o t e t t i x  v i r escens  (paddy hopper); 

R i p t o r t e s  spp., (pests of pulse crops); U t e t h e i s a  p u l c h e l l a ,  Achaea 

Jana  and Prodenia  litura (pests of  vegetables) as well as O t h e r i :  

ancilla ( fruit pest ) .  The tree pests included H e l o p e l t i s  a n t o n i i  

(Cashew bug), Oregma sp. (bamboo aphid), R h i p i p h o r o t h r i p s  c r u e n t a t u s  

(pest of several tree species), Hyblaea puera (teak defoliator), 

A l c t e r o g y s t i a  cadambae (teak borer), Eurema spp. (defoliator of A l b i -  

z i a  spp.), Oenospi la  q u a d r a r i a  (defoliator of mango trees) as well as 

Eumel ia r o s a l i a  (defoliator of X y l i a  xylocarpa). Certain species of 

Hesperiidae (Tagiades menaka , Celaenorh inus  ambareesa and C. leuco-  

c e r a )  as well as some unidentified Lycaenidae found in the teak plan- 

tations were very characteristic being not found in similar habitats 

elsewhere. It may also be noted here that the butterflies recorded 

from this area included two species having protected status under the 

lndian Wildlife Act, viz. Hypolimnas miss ipus  and C a s t a l l u s  rusimon. 

The butterflies T i ruma la  l i m n i a c e  l eopa rdus ,  P a r a n t i c a  ag lea  ag lea  

(Danaidae) and P a c h l i o p t a  pandiyana (Papilionidae) listed in this 

study are endemic to southern India. 

5.3.2. Distribution pattern of insects in the study area 

Observations on the habitat preferences of various species re-  

corded in this survey have indicated distinct patterns of insect 
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d i s t r i b u t i o n  w i t h i n  d i f f e r e n t  e c o l o g i c a l  n i c h e s  f o u n d  i n  t h i s  a r e a .  

The s p e c i a l i t i e s  o f  f a u n a l  e l e m e n t s  f o u n d  i n  t h e  v a r i o u s  h a b i t a t s  a r e  

d i s c u s s e d  b e l o w .  

5.3.2.1. Natural forests 

The n a t u r a l  f o r e s t  s t r i p s  i n  t h e  s t u d y  a r e a  e x h i b i t e d  v a r y i n g  

d e g r e e s  of d i s t u r b a n c e s  l e a v i n g  p a t c h e s  o f  o p e n  a r e a s  w h i c  g o t  s u b s e -  

q u e n t l y  c o l o n i s e d  by  s e c o n d a r y  v e g e t a t i o n  w h i c h  i n c l u d e d  v a r i o u s  s p e -  

c i e s  o f  w e e d s  and s h r u b s .  S e v e r a l  s u c h  a r e a s  showed  e x c e s s i v e  g r o w t h  

o f  t h e  e x o t i c  weed Mikania m i c r a n t h a  w h i c h  c o m p l e t e l y  s u p p r e s s e d  t h e  

g r o u n d  v e g e t a t i o n .  S u c h  p a t c h e s  o f  n a t u r a l  f o r e s t s  w e r e  f o u n d  t o  b e  

p o o r  i n  t h e  f a u n a l  d i v e r s i t y  a l t h o u g h  l a r g e  p o p u l a t i o n s  o f  o n e  or more 

s p e c i e s  o f  c h r y s o m e l i d  b e e t l e s  (Hop lasoma  s p .  and  A u l a c o p h o r a  f o e v i -  

c o l l i s )  were  n o t i c e d  t o  c o l o n i s e  s u c h  a r e a s .  

Insect f a u n a  of u n d i s t u r b e d  p a t c h e s  of n a t u r a l  f o r e s t s ,  e s p e -  

c i a l l y  a t  h i g h e r  e l e v a t i o n s ,  a p p e a r s  t o  b e  much d i v e r s e ;  b u t  d e t a i l e d  

s t u d i e s  c o u l d  n o t  b e  u n d e r t a k e n  d u e  t o  poor a c c e s s i b i l i t y .  

O b s e r v a t i o n s  on  t h e  i n c i d e n c e  o f  v a r i o u s  i n s e c t s  on  d i f f e r e n t  

f o r e s t  t r e e s  h a v e  i n d i c a t e d  t h a t  t h e r e  w e r e  n o  m a j o r  p e s t  damage ex-  

c e p t  f o r  o c c a s i o n a l  i n c i d e n c e  o f  c e r t a i n  p e s t s  on  D i l l e n i a  p e n t a g y n a ,  

X y l i a  x y l o c a r p a  and  H a l d i n a  c o r d i f o l i a .  I n  a l l  t h e  a b o v e  c a s e s  t h e  

damage was c a u s e d  b y  l e a f  f e e d i n g  c a t e r p i l l a r s .  

5.3.2.2. Zone o f  intergradation between 
natural forests and teak plantations 

The e d g e s  o f  n a t u r a l  f o r e s t  w h e r e  i t  m e r g e s  w i t h  t h e  t e a k  p l a n -  

t a t i o n s  w e r e  p r o b a b l y  t h e  b e s t  h a b i t a t s  w i t h  r e g a r d  t o  t h e  s u r v i v a l  o f  
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a wide variety of  insects. An important feature o f  this habitat is the 

availability o f  different types o f  ecological conditions, viz. the dry 

conditions offered by the more or  less open canopy of the teak planta- 

tion and the cool, shady habitat formed by the closed canopy of the 

adjoining natural forest. This condition is ideal for the survival o f  

a large number of species having varied ecological requirements. 

Butterflies formed the major group of insects colonising this habitat. 

The pierids L e p t o s i a  nina, Eurema b l a n d a ,  E .  hecabe  and C a t o p s i l i a  

pomona; the nymphalids H y p o l i m n a s  b o l i n a ,  H. m i s s i p u s ,  Moduza p r o c r i s ,  

J u n o n i a  s p . ,  A r i a d n e  merione, E u t h a l i a  g a r u d a  and N e p t i s  h y l a s  as 

well as the danaids P a r a n t i c a  a g l e a  a g l e a ,  T i r u m a l a  l i m n i a c e  l e o p a r -  

d u s ,  Danaus g e n u i t a  and E u p l o e a  c o r e  which prefer the open habitats, 

were found abundantly in the teak plantations where they subsisted on 

the nectar f rom C a s s i a  t o r a ,  C a e s a l p i n i a  c r i s t a t a ,  C l e r o d e n d r o n  v i s c o -  

sum, Ch romo laena  odoratum, H e l i c t e r e s  i s o r a ,  Mimosa p u d i c a ,  etc. grow- 

ing under teak. The canopy was occupied by the pierid D e l i a s  e u c h a r i s  

probably due to its preference for its preferred host mistletoe. 

Inside the natural forest especially along the edges, large 

aggregations of the papilionids T r o i d e s  h e l e n a ,  T. minos and P a p i l i o  

p o l y m n e s t e r  p a r i n d a  were noticed on plants like Mussaenda l a x a .  The 

satyrids M y c a l e s i s  sp., E l y m n i a s  c a u d a t a  and M e l a n i  t i s  sp. besides 

several species of moths mostly belonging to Geometridae and Pyra- 

lidae were present on the understorey vegetation close to ground 

level. 

Besides Lepidoptera, this habitat was also found to be rich in 

grass hoppers, crickets, ants and wasps. Three species of acridids, 
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viz. Acrida exul tata, Attractomorpha crenulata, and Oxya velox were 

found in fairly large numbers on various shrubby plants growing in the 

plantation. About 10 species of ants were noted on the ground as well 

a s  on the trunks of trees of which Polyrachis rastellata and Phido- 

logiton diversus were very characteristic to this area. Wasps belong- 

ing to Vespoidea and Sphecoidea as well as a few species u t  bees have 

also been collected from this area. 

5.3.2.3. Banks of  streams 

Thick vegetation consisting o f  trees like Schleichera oleosa, 

Lagerstroemia reginae, Baccaurea courtellensis, Trewia polycarpa, etc. 

have been found growing along the banks of streams. Many groups of 

insects preferring cool, moist conditions like the Lycaenidae 

(Curetis sp., Castalius rosimon, Odonata, as well as several water 

insects (Dytiscidae, Belostomatidae, Hydrophilidae) were abundantly 

found in this habitat. The marshy lands along the streams also 

attracted several species of insects notably butterflies and 

dragonflies. Small aggregations of the butterflies of Graphium 

sarpedon teredon, Tros hector, Papilio polytes and Catopsilia sp. 

have been noticed on patches of grass or boulders in such areas. 

5.3.2.4. P 1 ant ations 

Plantations of teak and cashew were two distinct habitats in the 

study area. Most teak plantations located adjacent to the natural 

forests had luxuriant understorey vegetation which supported several 

groups of insects as discussed earlier. However, plantations adjacent 

to human settlements had very scarce ground flora probably due t o  
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continued grazing by cattle as well as other disturbances of anthro- 

pogenic origin. Such areas often showed predominance of certain weeds 

like Hyptis sp., Cassia tora, amaranthus, milk weed, etc. A s  a result 

the fauna also showed specialisations and contained more common spe- 

cies. 

Moths of the caseworms Nymphula depunctalis and N. fluctuo- 

salis, the stem borer Scirpophaga incertulas, the cutworm Prodenia 

litura as well as the hairy caterpillar Porthesia sp. have been 

collected in fairly large numbers. Other species of moths collected 

from this area included some vegetable pests like Utetheisa pul- 

chella, A r g i n a  cribraria, Diacrisia obliqua and Achaea janata. Eumelia 

rosalia, a pest of Xylia xylocarpa has also been recorded from this 

area. In addition to these, several species of cicadellids and chryso- 

melid beetles were found in good numbers on various weeds found in 

this habitat. The cicadellids included Nephotettix virescens, Jassus 

indicus and Cofana maculata. Of the beetles recorded from this habi- 

t at, Halys denta tus, Aul acophora foevicollis,  Phyl lotre ta cruciferae  

and Haltica cyanea were the common ones. This habitat was also noted 

for the predominance of the milkweed butterflies Danaus genuita and 

Tirumala limniace leopardus. 

Incidence o f  pests was another aspect covered in this study. 

In teak plantations, the skeletonizer Hyblaea puera and the borer 

Alcterogystia cadambae, were noticed in some plantations under obser- 

vation. Of these, the first was present uniformly throughout the plan- 

tations during September to October. However, this insect was not 

found to cause much economic damage. Incidence o f  A. cadambae was 
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noticed in some plantations in the kurishumudi area. As much a5 40 % 

of trees in some patches were found to be heavily affected by this 

insect with a high degree of tree mortality. As this insect is likely 

to spread to other teak plantations in the study area, i t  is essen- 

tial that appropriate control measures a r e  undertaken. For this, the 

strategy suggested by Mathew (1990) may be followed. This involves 

extraction of the affected trees d iring silvicultural operations and 

protecting the trees from mechanical injuries due to lopping of bran- 

ches, plucking of leaves, etc. 

I n  the cashew plantations the relative number of insects collec- 

ted was less probably due to sparse undergrowth. The trees were found 

to be affected by the usual pests which included the leaf webber 

L a m i d a  moncusalis (Pyralidae) and the inflorescence bug Helopeltis 

an ton i i   (Miridae) . 

5.4. DISCUSSION 

The insect fauna of Malayattoor is interesting in that it con- 

tains faunal elements belonging to diverse ecological niches. The 

forest a r e a  in this region is fragmented and the different biocoe- 

noses have characteristic vegetation and associated invertebrate 

fauna. Of the various habitats recognized in this study, the natural 

forests and the adjacent teak plantations harboured a rich and diverse 

fauna due to the availability of  duel ecological conditions. The area 

of interqradation between natural forests and the warm teak forests 

offer ideal conditions for the survival of  a variety of insect species 



having different ecological requirements. Among the insects recorded 

from this area were some endemic species which included T a g i a d e s  

menaka,  C e l a e n o r h i n u s  ambareesa (Hesperiidae); P a c h l i o p t a  p a n d i y a n a  

(Papilionidae); T i r u m a l a  l i m n i a c e  l e o p a r d u s  and P a r a n t i c a  a g l e a  a g l e a  

(Danaidae). The butterflies H. m iss ipus  and C a s t a l  i u s  r o s i m o n  

recorded from this area are having protected status under the Indian 

Wildlife Act. The riverine fauna was very rich in odonates, water 

beetles and certain groups of butterflies. A comparison of forest 

plantations in this area indicated much species diversity in the teak 

plantations located adjacent to natural forests. Teak plantations in 

the vicinity of agricultural lands which were Subject to heavy grazing 

were scarce in the faunal elements. Some of these plantations were 

also found to be affected by the borer A l c t e r o g y s t i a  cadambae. 

Disturbances to forest vegetation is known to have repercussions 

on animal survival (Webb, 1989). A recent study on the impact of 

selection felling on forest fauna (Johns, 1985) has indicated that 

although some species are not affected by changes in the flora, seve- 

ral others may find survival difficult. The imbalances in the species 

composition may also affect the functioning of the ecosystem. Lenski 

(1982) who studied the impact of forest cutting an the diversity of 

ground beetles has reported a significant increase in the within genus 

component o f  species diversity following forest cutting. The abundance 

of certain species of Chrysomelidae (Hop lasoma  s p . ,  A u l a c o p h o r a  s p . ,  

etc.) on the secondary vegetation in the disturbed patches cf natural 

forests reported in the present study could be due t o  the erosion of 

species diversity consequent to disturbances. Although the forests of 

Malayattoor are very much fragmented and disturbed, it ai11 contains 
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faunal elements which are of interest as being endemic or  r a r e .  By 

conserving the existing natural habitats in this area we will be able 

to protect the surviving species. Although the Malayattoor forests are 

subject to varying degrees of disturbances, there is much to conserve 

especially the insects by the establishment of the Nature Study 

Centre. 
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Table 5.1. Taxonomic b r e a k  up of insects recorded in this study 

No. of sp e c i e s  coll. 
* 

Order No. o f  from different habitats Total No. 

o f  s p e c i e s  ......................... family 

represented 1 2 3 4 5  

Odonat a 2 7 7 

 
Orthoptera 3 2 9 15 - 4 - 

10 - - - Dictyoptera 2 5 5 

Heteroptera 22 16 15 9 48 10 98 

 
2 - - - 2 - Thysanoptera 1 

Neuroptera 2 1 2 - 3 

5 5 - - - - Trichoptera 1 

Lepidoptera 21 32 52 13 44 5 148 

4 - 1 - Diptera 2 2 1 

Hymenoptera 4 19 - 5 - 24 

77 - Coleoptera 15 25 19 14 17 

Tota l  75 82 123 38 121 29 393 

*
1. Natural forest 

2. Teak plantation 

3. Cashew plantation 

4. Edges o f  forests adjoining f a r m  lands 

5. Banks of  streams 
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5 .7 .  APPENDIX 

L I S T  OF INSECTS RECORDED FROM THE MALAYATTOOR FORESTS 

Order/Family/Species Habitats* 

ODONATA 

Neuro them i  s t u l l i  a t u l l  i a Drury 
Dipl aeodes t r i  v i  al i s Ramb. 
O r t h e t r u m  s a b i n a  (Drury) 
unidentified s p e c i e s  ( 4  Nos.) 

ORTHOPTERA 

A c r i d i d a e  

A c r i d a  e x u l t a t a  (Walker) 
H e i r o g l y p h u s  b a n y a n  Fb. 
O r t h a c r i s  sp. 
Oxya v e l o x  (Fb. )
A t r a c t o m o r p h a  c r e n u l a t a ( F b .  ) 
Ca t a n  t o p s  s p  . 
T r i  l o p h i d e a  sp. 
S p a t h o s t e r n u m  p r a s i n i  f e r u m  (Wlk 

G r y l l  i d a e  

L i o g r y l l u s  b i m a c u l a t u s  De Geer 

G r y l l o t a l p i d a e  

G r y l l o t a l p a  a f r i c a n a  P a l l a s  

. )  

5 
5 
5 

2 
2 
2 
2,5 
2 
2 
2 
2 

DICTYOPTERA 

B l a t t  i d a e  

unidentified s p e c i e s  (3 Nos.) 

Mant i d a e  
Unidentified s p e c i e s  ( 2  Nos.) 

HEM I PTERA 

M i r i d a e  

H e l o p e l t i s  a n t o n i i  Signoret 
P a c h y p e l t i s  maesarum (Kirkaldy) 
C a l  ocor is  angus  t a  tus Le th i e r r y  

E n i c o c e p h a l  i d a e  
E n i c o c e p h a l u s  sp. 

3 
3 
1,2 

1,5 
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Nabidae 

N a b i s  s p .  

Tingitidae 

Stephanites t yp i cus  Distant 
Cochlochei la  b u l l i t a  Stal 
Urent ius  echinus Distant 
Dul inus conchatus Distant 

Pyrrhocoridae 

Dysdercus c ingu la tus  Fb. 

Lyg ae id ae 

Oxycarenus 1 aetus K i r b y  

Reduv idae 

Unidentified species’ ( 4 Nos.) 

Coreidae 

R i p t o r t e s  l i n e a r i s  (Fb. ) 

R.pedestr is(Fb.  ) 
Leptocor isa v a r i c o r n i s  (Fb. ) 

Cl e t us  bipunc t a  tus  ( W e s  twood ) 

Plataspididae 

Coptosoma c r i b r a r i  a ( F b .  ) 

Pent atom id ae 

Aspungopus janus (Fb.) 
N e z a r a  v i r i d u l a  (Lin.) 
Bagrada p i c t a  (Fb . )  
Halys dentatus (Lin.) 
Menida h i s t r i o  (Fb. )
D o l i c o r i s  i nd i cus  Stal 
Tessarotoma javanica Thunk. 

Cercopidae 

Phymatostetha deschampsi Lethi. 
Clov ia  l i n e a t i c o l l i s  (Motsch.) 

Cicadellidae 

Nephote t t i x  virescens Dist. 
N. higropictus  S t a 1 
Krishna s t r i g i c o l l i s  S p i n o l a  
K o l l a  unimaculata (Signoret) 

2,4 

2,4 
4 
4 
4 
4 
4 
4 

1,4 
4 

4 
4 

1 
1,4 
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Jassus i n d i c u s  L e t h i .  
Cicadella s p e c t r a  D i s t .  
Neodar tus  a c o c e p h a l o i d e s  M e l i c h .  
Del t o c e p h a l u s  sp .  
P e n t h i m i a  sp.  
Cofana u n i m a c u l a t a  ( S i g n . )  
Bo th rogon i  a f e r r u g i n e a  Fb. 

Membracidae 

Gargara  m i x t a  ( B u c k t o n )  
Leptocentrus t a u r u s  (Fb.  ) 
T r i c e n t r u s  sp.  
Anchon p i l o s u m  Westwood 

3,4 
3,4 
3,4 
4 

Meenopl i d a e  

N i s i a  a t r o v i n o s a  L e t h i .  

C i c a d  i d a e  

P l a t y p l e u r a  polita ( W l k . )  
Derb i d a e  

P r o u t i s t a  moesta (Westwood) 
D ios t rombus  carnosus(Westwood)  

Eur yb r ach i d  a e  

Euryb rachys  tomentosa (Fb.  ) 4 

De 1 ph ac  i d  a e  

N i l a p a r v a t a  l ugens  ( S t a l )  
S o g a t e l l a  f u r c i  f e r a  ( H a w o r t h )  

4 
4 

Cocco i de a 

3,4 
2,4 

Iceria sp. 
D r o s i c h a  mangi f e r a e  Green 

P s y l l  i d a e  

1 
2 

Phacopteron l e n t i g i n o s u m  B u c k t .  
D i a p h o r i n a  c i  t r i  Kuwayama 

Al e u r o d i d a e  

4 
4 

Bemis ia  t a b a c i  Gennadius 
Al eurocan thus sp . 
A p h i d i d a e  

4 
2 

Aphis craccivora Koch. 
Oregma sp. 
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Thysanoptera 

H e l i o t h r i p s  bi f o rm i s  ( B a q n a l l )  
Rhi p i  h o r o t h  r i  ps cruen t a t u s  Hood 

NEUROPTERA 

Ch rysop i dae 

Chrysopa s p  . 
Anky lop te ryx  sp. 

Myrme 1 eonidae 

Palpares i n f i  rmus Fb. 

TRICHOPTERA 

Unidentified s p e c i e s  ( 5  Nos.) 

LEPIDOPTERA 

Hesper i d a e  

Gangara t h y r s i  sMoore 
Parnara math ias Fb. 
C e l  aenorhinus ambareesa M o o r e  
C.leucocera ( K o l l a r )  
Tagiades menaka Moore 
Tagiades sp. 

@ 

@ 

Nymphalidae 

P r e c i s  i p h i  t a  C r a m e r  
Ariadne merionecramer 
E u t h a l i a  garuda Moore 
Hypolimnas b o l l i n a   
H.missipus Lin. 
Tanaeci a l e p i d i  a 
Junoni a l emoni as 
Junonia s t y g i a  
Junonia sp. 
Moduza p r o c r i  s Cram. 
C i r r o c h r o a  t h a i s  t h a i s  F e l d e r  
Elymnias caudata Butler 
N e p t i s  h y l a s  varmona M o o r e  
Nep t i s  sp. 
L i m n i t e s  sp. 

 

Lycaen i d a e  

C u r e t i s  sp. 

# 
Cas t a l  i u s  rosimon (Fb. ) 
Lampides b o e t i c u s  Lin.  

2 
2 

5 
5 

2 

2,5 
2,5 
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ABSTRACT 

Natural forests have been under continuous exploitation and 

constant pressure from the local people for the last many decades with 

the result there was tremendous decline in the extent and deteriora- 

tion in quality . Along with this, there is considerable change in 

the land use pattern leading to variations in the soil properties as 

well. A thorough knowledge of the nature and properties of soils of 

different forest ecosystems is important for proper management of the 

environment and utilisation o f  resources. This study was initiated to 

characterise the soils and prepare soil map of natural forests and 

plantations of different species of Nature Study Centre in the 

Malayattoor Forest Division. 

Sites were selected in the evergreen and moist deciduous 

forests, grassland and plantations of teak (Tec tona  g r a n d i s )  and 

cashew (Anacard ium occidentale). Eight soil pits, each, from ever- 

green and moist deciduous forests, 20 from teak, five from cashew and 

four from grassland were taken. Samples were collected from 0- 

20, 10-40 and 49-60 cm layers of soil pits. Analyses were carried 

out f o r  particle-size separates, soil pH, organic carbon, exchangeable 

bases, exchange acidity, extractable N,P,K,Ca and Mg. Gravel contents 

were a l s o  determined. Soils in the evergreen and cashew are sandy 

loam while in the moist deciduous and teak they are loamy sand. The 

soils are very strongly acid in the evergreen where as in all others, 

they are strongly acid. The nature and properties of  soils varied 

considerably between vegetation types. Analysis of  variance o f  soil 

properties between vegetation types showed that excluding gravel, 
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silt, P, Ca and Mg, all other properties differes significantly. 

Soils in the plantations are found to be deteriorated  when compared to 

those in natural forests. The soils, in the evergreen dnd moist deci- 

duous forests, teak and cashew plantations and grassland are classi- 

fied into four sub types o f  the type red ferrallitic. They are typi- 

cal red ferrallitic in the evergreen forest, lessivated in the moist 

deciduous forest, concretionary in %he teak and cashew plantations, 

and shortened in grassland. 

6.1. INTRODUCTION 

Soils play an important role in the growth and development of 

forests. Differences in soil properties influence both the composi- 

tion of forest vegetation and the rate of tree growth and vice versa. 

A thorough knowledge of the nature and properties of soils of forest 

ecosystems is important for proper management of the environment and 

utilisation of resources. Ecosystem studies per se are relatively 

recent. No safe soil management system can be devised without ade- 

quate knowledge of the dynamic interaction between 5011, climate and 

forest management. Land classification and mapping are invaluables 

for resource inventories and site selection. Soil mapping makes a 

rational use and conservation of soils and imparts significant influ- 

ence a5 a basis for technical and ecological knowledge as well as for 

land-use planning and the conservation of  natural areas (Bonneau and 

Souchier, 1982). Maps can also be used In determining site quality, 

the appropriate types o f  forest management and thinning regimes to 

161 



f o l l o w ,  and s o i l  areas t h a t  are p a r t i c u l a r l y  f r a g i l e ,  e ros i ve  o r  d e f i -  

c i e n t  i n  n u t r i e n t s .  

No sys temat i c  a t tempt  has so f a r  been made t o  c h a r a c t e r i s e  the 

s o i l s  i n  the  n a t u r a l  f o r e s t s  and p l a n t a t i o n s  o f  d i f f e r e n t  spec ies  o f  

proposed Nature Study Centre .  S o i l  mapping of t h i s  sma l l  p o r t i o n  has 

a l s o  n o t  been c a r r i e d  o u t .  Th i s  s tudy  w a s  under taken t o  eva lua te  the  

na tu re  and p r o p e r t i e s  o f  s o i l s  and t o  p repare  the  s o i l  map o f  t h e  

proposed N a t u r e  Study Centre  i n  Ma laya t t oo r  Fo res t  D i v i s i o n .  

6.2. STUDY AREA 

The s tudy  area i s  covered w i t h  evergreen and mo i s t  deciduous 

f o r e s t s ,  grasslands, and p l a n t a t i o n s  o f  t e a k  and cashew. Major  

p o r t i o n  o f  the f o r e s t s  l i e  on the  upper p a r t  o f  the  h i l l  w h i l e  the 

p l a n t a t i o n s  dominate the  lower  p o r t i o n s .  Mast o f  t he  a r e a  i s  covered 

w i t h  mo is t  deciduous f o r e s t  and t e a k  p l a n t a t i o n s .  E l e v a t i o n  ranges 

f rom 50 m t o  375 m. The h i l l  l i e s  East t o  W e s t  and be long t o  the  

crystalline r o c k s  o f  Archean age compr is ing  c h i e f l y  o f  g r a n i t i c  

qneisses.  The area r e c e i v e s  ba th  south west and n o r t h  east monsoons. 

The climate i s  w a r m  humid f o r  the q r e a t e r  p a r t  o f  the  year  w i t h  a d r y  

c o o l  s p e l l  from December t o  February  and h o t  summer f rom March t o  May. 



6.3. SOILS 

The s o i l s  have  d e v e l o p e d  on h i l l y  t o p o g r a p h y  r e s u l t i n g  i n  s h a -  

llow s o i l s  on t h e  u p p e r  p a r t  of t h e  h i l l  and on s t e e p  s l o p e s ,  and 

m o d e r a t e l y  d e e p  s o i l  on mid s l o p e s .  L a t e r i s a t i o n  is a common pheno-  

mena and  t h e  p r e s e n c e  o f  l e a f  l i t t e r  a c c u m u l a t i o n  i s  a  u s u a l  f e a t u r e .  

The s o i l s  i n  g e n e r a l  a r e  r e d  i n  c o l o u r ,  s a n d y  loam t o  loamy s a n d  i n  

t e x t u r e  and s t r o n g l y  a c i d .  They a r e  g e n e r a l l y  l o o s e ,  f r i a b l e ,  g r a -  

n u l a r  and p o r o u s  on t h e  s u r f a c e  b u t  t u r n  s l i g h t l y  c o m p a c t ,  m a s s i v e  and 

l e s s  p o r o u s  w i t h  d e p t h .  

P r e s e n c e  o f  g r a v e l  o f  v a r y i n g - s i z e s  is a common f e a t u r e .  Con- 

c r e t i o n s  of  i r o n ,  aluminium and manganese  a r e  met w i t h  i n  t h e  p l a n t a -  

t i o n s  and t h e i r  c o n t e n t s  v a r y  c o n s i d e r a b l y .  Most of t h e  f e e d i n g  r o o t s  

a r e  f o u n d  t o  be  c o n c e n t r a t e d  i n  t h e  0-20 cm l a y e r .  Few roo t s  a r e  s e e n  

beyond  60 cm. The n a t u r a l  f o r e s t s  a r e  s u b j e c t e d  t o  a n t h r o p i c  d i s t u r -  

b a n c e s .  Fire- wood c o l l e c t i o n  on h e a d l o a d s  t o  n e i g h b o u r i n g  p l a c e s  is a 

r e g u l a r  a f f a i r  and i t  is n o t i c e d  t h a t  t h i s  is t h e  main s o u r c e  of i n -  

come f o r  t h e  p e o p l e  s t a y i n g  n e a r  t h e  p r o p o s e d  N a t u r e  S t u d y  C e n t r e .  

F i r e ,  g r a z i n g  and i l l i c i t  l o p p i n g  of b r a n c h e s  o f  t r e e s  f o r  g r e e n  

manure  a r e  o f  common o c c u r r e n c e .  Run o f f  and e r o s i o n  o f  s o i l s  a r e  

a l s o  found  t o  be  s e v e r e  i n  t h e  p l a n t a t i o n s .  The d i s t u r b a n c e  t o  t h e  

e c o s y s t e m  is p a r t l y  d u e  t o  t h e  p i l g r i m a g e  d u r i n g  t h e  months  of April 

and  May e v e r y  y e a r .  
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6.4. METHODOLOGY 

Sampling sites were s e l e c t e d  based on a reconnaissance i n  the  

a r e a  and representative s o i l  p i t s  up t o  a depth o f  60 cm w e r e  taken 

from evergreen and mo is t  deciduous f o r e s t s ,  g rass l and  and t e a k  

Tectona grand is ) ,  and cashew (Anaca rd ium o c c i d e n t a l e )  p l a n t a t i o n s .  

A l t oge the r  45 s o i l  p i t s  w e r e  taken from an a r e a  o f  o f  1500 h a  o f  which 

e i g h t  each were from evergreen and moist deciduous f o r e s t s ,  20 f rom 

t e a k  p l a n t a t i o n ,  f i v e  from cashew p l a n t a t i o n  and f o u r  f rom grass land .  

S o i l  samples w e r e  c o l l e c t e d  from 0-20, 20-40 and 40-60 cm l a y e r s  o f  

soil p i t s .  Samples were air d r i e d ,  passed through 2 mm s i e v e  and 

g r a v e l  con ten t s  we re  determined. Analyses were carried ou t  f o r  

p a r t i c l e - s i z e  separates,  s o i l  pH, o rgan i c  carbon, exchangeable bases, 

exchange a c i d i t y ,  c a t i o n  exchange c a p a c i t y ,  extractables N, P ,  K, Ca 

and Mg as pe r  s tandard procedures (American S o c i e t y  o f  Agronomy 1965; 

Jackson, 1958).  

The  morpho log ica l  d e s c r i p t i o n ,  and the  p h y s i c a l  and chemica l  

p r o p e r t i e s  o f  s o i l s  i n  d i f f e r e n t  l a y e r s  i n  the  f i v e  ecosystems a re  

p resen ted  i n  Tables 6.1 t o  6.45 and t h e i r  mean va lues i n  d i f f e r e n t  

l a y e r s  a r e  g i ven  i n  Tables 6.46 and 6.47. Analyses o f  va r iance  o f  

soil p r o p e r t i e s  (Snedecor and Cochran, 1975) between vege ta t i on  t ypes  

a r e  rep resen ted  i n  Table  6.48. The s o i l  m a p  o f  t he  area is  a l s o  g i v e n  

as  F i g .  6.1. 
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6 . 5 .  RESULTS AND DISCUSSION 

6.5.1.  Soil properties in evergreen forests 

Terrain is hilly with elevation ranging from 150 to 300 m. The  

soils are moderately well drained with good accumulation of fresh and 

partially decomposed litter. The marphological description and physl- 

cal and chemical properties of soils in different layers in the ever-  

green forest are given in Table 6.1 to 6.8 and their mean values are 

given in Tables 6.46 and 6.47. In general, clay contents increase 

while sand. pH, organic carbon, exchange acidity, cation exchange 

capacity, extractable N,P,K and Mg decrease with depth. There is no 

change for  silt contents while gravel, exchangeable bases and 

e x t  actable Ca followeo no pattern. The soil is sandy loan and very  

strongly acid. 

Mean values of gravel, sand, silt and clay in the 0-60 cm layers 

a r e  21,78,11 and 11 %, respectively. They are 5.0, 1.53%, 8. 6.4 ana 

14.4 me/l00q soil for soil pH, organic carbon, exchangeable bases, 

exchange acidity and cation exchange capacity. Extractable N, P, k, 

Ca and Mg contents a r e  135, 6, 295,14 and 9 ppm, respectively. 

6.5.2. Soil properties in moist deciduous forests; 

The forests are on hills with elevation ranging from 150 to 

300 m. The soils a re  well drained. The morphological descriptions, 

and physical and chemical properties of  soils in different layers in 

moist deciduous f o r e s t  are given in Tables 6.9 to 6.16. 
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T a b l e  6 . 1  

V e g e t a t i o n  t y p e  : E v e r p r e e n  f o r e s t  S o i l  p i t  No.01 

D e s c r  i p  t i on 

0-20 cm Dark y e l l o w i s h  b r o w n ,  loamy s a n d ,  g r a n u l a r ,  f r i a b l e ,  
m o d e r a t e l y  g r a v e l l y ,  a b u n d a n t  c o a r s e  r o o t s ,  common 
medium a n d  l a r g e r  v o i d s  of  roo t s ,  s t r o n g l y  a c i d .  

20-40 cm Dark b r o w n ,  loamy s a n d ,  b l o c k y ,  m o d e r a t e l y  g r a v e l l y ,  
a b u n d a n t  medium roots, d i s t i n c t  i n  d e c a y e d  c h a n n e l s ,  
s t r o n g l y  a c i d .  

40-60 cm S t r o n g  b r o w n ,  l o a m ,  b l o c k y ,  s l i g h t l y  f i r m ,  many medium 
r o o t s ,  v e r y  s t r o n g l y  a c i d .  

_ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - -  

G r a v e l  % 

S a n d  'I 

s11 t " 

C l a y  'I 

PH 

O r g a n i c  c a r b o n  X 

Exch .  b a s e s  m e / 1 0 0  g 

E x c h .  a c i d i t y  " 

A v .  N ppm 

E x t r .  P " 

E x t r .  K I' 

E x t r .  Ca " 

E x t r .  Mg " 

C a t i o n  e x c h .  
c a p a c i t y  m e / 1 0 0  g 

0-20 20-40 40-60 
____---_-_-_-_-_-__---------- 

27 22 22 

81 81 75 

10 10 13 

9 9 12 

5.3 5.2 5.0 

2.07 1.38 0.93 

1 1 1 

7.0 5.3 4.5 

193 114 85 

5 3 6 

660 540 420 

26 12 12 

8 6 5 

8.0 6.3 5.5 

0-60 
_----- 

24 

79 

11 

10 

5.2 

1.46 

1 

5.6 

131 

5 

540 

17 

6 

6.6 
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T a b l e  6 . 2  

V e g e t a t i o n  t y p e  : E v e r g r e e n  f o r e s t  S o i l  p i t  No. 02 

D e s c r i p t i o n  

0-20 cm Dark brown,  loamy s a n d ,  g r a n u l a r ,  v e r y  f r i a b l e ,  
s l i g h t l y  g r a v e l l y ,  abundan t  c o a r s e  and medium r o o t s ,  
d e c a y i n g  l e a v e s  and r o o t s  f o r m i n g  a mat on and c l o s e l y  
be low s u r f a c e ,  s t r o n g l y  a c i d .  

20-40 cm Very d a r k  g r a y i s h  brown,  loamy s a n d ,  m a s s i v e ,  s l i g h t l y  
g r a v e l l y ,  a b u n d a n t  medium and f i n e  roo t s ,  medium a c i d .  

40-60 cm Very d a r k  g r a y i s h  brown,  loamy s a n d ,  m a s s i v e ,  
s l i g h t l y  g r a v e l l y ,  abundan t  f i n e  roo t s ,  medium a c i d .  

P r o p e r  t i e s  

G r a v e l  % 11 12 12 12 

Sand " 84 85 85 85 

S i l t  I '  9 9 9 9 

C l a y  " 7 6 6 6 

PH 5.5 5.6 5.6 5.6 

O r g a n i c  c a r b o n  X 1.98 1.44 1.14 1.52 

Exch. b a s e s  me/100 g 6 4 2 4 

Exch.  a c i d i t y  " 5.3 5.8 4.2 5.1 

A v .  N ppm 171 108 90 123 

E x t r .  P ' I  38 28 24 30 

E x t r .  K I'  820 270 180 423 

E x t r .  Ca " 68 48 48 55 

E x t r .  Mg I '  18 11  14 14 
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T a b l e  6.3 

V p g e t a t i o n  t y p e :  E v e r g r e e n  f o r e s t  S o i l  p i t  No. 03 

D e s c  r 1 p t i on 

0-20 cm D a r k  y e l l o w i s h  b r o w n ,  l c a m y  s a n d ,  g r a n u l a r ,  v e r y  
f r i a b l e ,  s l i g h t l y  g r a v e l l y ,  a b u n d a n t  c o a r s e  r o o t s ,  
e a r t h w o r m s ,  s t r o n g l y  a c i d .  

20-40 cm D a r k  y e l l o w i s h  b r o w n ,  l o a m ,  b i o c k y ,  m o d e r a t e l y  
g r a v e l l y ,  i n f i l t r a t i o n  o f  h u m i f e r o u s  m a t e r i a l s  f r o m  
u p p e r  l a y e r ,  many medium roots, v e r y  s t r o n g l y  a c i d .  

40-60 crn Dark y e l l o w i s h  b r o w n ,  l o a m ,  m a s s i v e ,  m o d e r a t e l y  
g r a v e l l y ,  many m e d i u m  a n d  f i n e  roots, d i s t i n c t  i n  
d e c a y e d  roo t  c h a n n e l s ,  i ~ e r y  s t r o n g l y  a c i d .  

G r a v e l  i, 1 4  22 28 21 

S a n d  " 80 74 73 76  

S l l t  " 11 11 12 11 

C l a y  " 9 15 15 13 

PH 5 .2  4.9 5 .O 5.0 

O r g a n i c  c a r b o n  % 1.65 0 .90  0 .87 1.14 

E x c h .  b a s e s  m e / 1 0 0  g 7 8 9 8 

E x c h .  a c i d i t y  " 6.5  5 .5  8 .5  6 .8  

A v .  N ppm 153 82 59 98 

E x t r .  P ' I  4 4 4 4 

E x t r .  K " 140 310 390 280 

E x t r .  Ca " 28 16 20 21 

E x t r .  M q  " 20 8 10 13 

C a t i o n  e x c h .  
c a p a c i t y  me/100  g 

13.5 13.5 17.5 14.8 



T a b l e  6 . 4  

VEbge ta t ion  t y p e :  E v p r q r e e n  f o r e s t  S O ]  1 FI i t N O .  C)4 

Desc  r i p  t ion 

0-20 cm D a r k  y e l l o w i s h  b r o w n ,  loamy s a n d ,  g r a n u l a r ,  m o o p r a t e l y  
g r a v e l l y ,  v e r y  f r i a b l e ,  a b u n d a n t  c o a r s e  a n d  medium 
roo t5 ,  common mediuni a n d  l a r g e r  v o i d s  o f  r o n t s ,  
E - t r o n g l y  a c i d .  

20-40  c m  D a r k  y e l l o w i s h  b r o w n ,  loamy s a n d ,  b l o c k y ,  m o d e r a t e l y  
g r a v e l l y ,  c l a y - h u m u s  i n f i l t r a t i o n  a l o n g  o l d  root  and 
t e r m i t e  c h a n n e l s ,  many medium a n d  f i n e  r o o t s ,  v e r y  
s t r u i i g l y  a c i d .  

40-00 cm D a r k  y e l l o w i s h  b r o w n ,  loamy s a n d ,  b l o c k y ,  s l i g h t l y  
f i r m ,  m o d e r a t e l y  g r a v e l l y ,  many f i n e  r o o t s ,  v e r y  
s t r o n g l y  a c i d .  

G r a v e l  % 17 17 19 18 

S a n d  " 84 79 79 81 

S i l t  " 9 11 11 10 

C l a y  'I 7 10 10 9 

PH 5.1 4.9 4.9 5 .0  

O r g a n i c  c a r b o n  % 2.10 0.96 1.08 1.38 

E x c h .  b a s e s  m e / 1 0 0  Q 11 9 9 10 

E x c h .  a c i d i t y  " 7.5 6.0 6.0 6.5 

A v .  N ppm 197 88  92 126 

E x t r .  P " 6 5 9 7 

E x t r .  K " 230 50 50 110 

E x t r .  Ca " 22 12 16 17 

E x t r .  Mg " 20 13 8 14 
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Table 6.5 

Vegetation type: Evergreen forest Soil pit No.05 

D e sc. r i p t i on 

0-20 cm Dark brown, loamy sand, granular, very friable, 
moderately gravelly, abundant coarse and medium 
roots, common medium arid larger voids o f  roots, very 
strongly acid. 

20-40 cm Strong brown, loam, blocky, moderately gravelly, 
abundant medium and fine roots, distinct in decayed roo 
channels, very strongly acic. 

40-60 cm Strong brown, sandy loam, massive, slightly firm, 
moderately gravelly, very strongly acid. 

Depth (cm) 
Proper t 1 es 

0-20 20-40 40-60 0-60 

Gravel % 16 19 21 19 

Sand " 79 75 76  77 

Silt " 12 13 10 12 

Clay " 9 12 14 11 

PH 5 .0 5.0 4.9 5 .O 

Organic carbon % 2.12 1.29 1.09 1.50 

Exch. bases me/100 9 12 8 10 10 

Exch. acidity I' 6.5 6.2 6.2 6.3 

Av. N ppm 203 101 90 131 

Extr. P I' 9 7 6 7 

Extr. K " 230 230 50 170 

Extr. C a  I' 38 18 14 23 

Extr. Mg " 1R 5 4 9 

Cation exch. 
capacity m e / 1 0 0  g 

18.5 14.2 16.2 16.3 
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Table 6.6 

Vege ta t ion  type:  E v v g r e e n  f o r e s t  S o i l  p i t  No.06 

Descr i p  t i o n  

0-20 c m  D a r k  y e l l o w i s h  brown, sandy loam, g r a n u l a r ,  ve r y  
f r i a b l e ,  1 . tgh t l y  g r a v e l l y ,  ahundant c o a r s e  and medium 
r o c l t ~ ,  o r g m i c  d e b r i s  a t  su r f ace ,  s t r o n g l y  ac i d .  

20-40 cm St rong  brown, loam, b l o c k y ,  moderate ly  g r a v e l l y ,  many 
medium and f i n e  r o o t s ,  s c a t t e r e d  f auna l  vo ids ,  ve r y  
s t r o n g l y  a c i d  

40-60 cm Ye l l ow i sh  r e d ,  loam, massive, s l i g h t l y  f i r m ,  s l i g h t l y  
g r a v e l l y ,  abundant f i n e  r o o t s ,  very  s t r o n g l y  ac i d .  

Depth (cm) 
Proper t i es 

0-20 20-40 40-60 0-60 

G r a v e l  X 

Sand " 

S l l t  I' 

Clay " 

PH 

Organic carbon % 

47 29 32 36 

76 69 68 71  

11 11 12 11 

13 20 20 18 

5.3 4.8 4.8 5 .0  

2.44 1.76 1.32 1.84 

Exch. bases me/l0O g 11 10 10 10 

Exch. a c i d i t y  " 6.4 5 .8  5.4 5 . 9  

A v .  N ppm 

E x t r .  P 'I 

E x t r .  K " 

E x t r .  Ca " 

212 155 117 161 

6 6 6 6 

350 310 180 280 

34 10 8 17 

E x t r .  Mg 'I 10 2 2 5 

Ca t ion  exch. 
c a p a c i t y  me/100 g 

17.4 15.8 15.4 15.9  
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Table 6.7 

Vegetation type: Evergreen forest Soil pit No.07 

Desc r i p t i on 

0-20 cm Dark brown, loamy sand, granular, friable, moderately 
gravelly anundant coarse roots, plentiful decomposing 
organic litter and manuy roots, strongly acid. 

20-40 cm D,irk brown, loam, blocky, moderately gravelly, many 
mpdium roots, strongly acid. 

40-60 cm Dark yellowish brown, loam massive, moderately 
gravelly, few fine roots, very strongly acid. 

Gravel % 27 17 19 21 

Sand I '  78 : 5  71 74 

Silt " 12 13 11 12 

Clay I '  10 14 18 14 

PH 5.3 5.1 4.8 5.1 

Organic carbon % 2.28 1.43 1.17 1.63 

Exch. bases me/100 g 11 9 9 10 

Exch. acidity I' 6.2 7.9  7.3 7.1 

Av. N ppm 209 132 101 147 

Extr. P I '  9 6 6 7 

Extr. K ' I  420 140 90 217 

Extr. Ca I' 28 10 14 17 

Extr. Mg I' 10 4 7 7 

Cation exch. 17.2 16.9 16.3 17.1 
capacity me/100 g 
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Table 6.8 

Vegetation type: Evergreen forest sol1 pit No.08 

Description 

0-20 cm Dark brown , sandy loam, granular, very friable, 
slightly gravelly, abundant coarse and medium roots, 
decaying leaves forming a mat on and closely below 
s u r f a c e ,  very strongly a c i d .  

20-40 cm Dark brown, sandy loam, blocky, moderately gravelly, 
many medium roots, decaying organic matter mixed in 
lower horizons, ver; strongly acid. 

40-60 cm Strong brown, loam, blocky, moderately gravelly, few 
fine roots, very strongly acid. 

Depth (cm) 
-_----------------------------------- Properties 

0-20 20-40 40-60 0-60 

Gravel % 10 18 24 17 

Sand " 79 79 73 77 

Silt 'I 10 10 12 11 

Clay I' 1 1  11 15 12 

PH 4.6 4.6 4.9 4.7 

Organic carbon % 2.65 1.66 1.06 1.79 

Exch. bases me/100 g 8 9 10 9 

Exch. acidity 'I 9.3 9.1 6.2 8.2 

Av. N ppm 237 149 90 159 

Extr. P " 6 4 5 6 

Extr. K " 470 230 310 337 

Extr. Ca I' 18 12 12 14 

Extr. Mg 'I 4 6 4 5 
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T;.ble 6.9  

Vcgetation type: Moist deciduous f o r e s t  Soil pit No.09 

Desc r i p t 1 on 

0-20 cm Very dark brown, loamy sand, granular, friable, 
moderately gravelly, abundant coarse and medium roots 
forming surface mat, strongly acid. 

20-40 cm Dark brown, loamy sand, blocky, slightly gravelly, 
infiltration of humiferous materials from upper 
layer, many medium roots, strongly acid. 

40-60 cm Dark brown, loamy sand, massive, slightly firm, 
slightly gravelly, few fine roots, strongly acid. 

Grav 1 % 

Sand I '  

Silt IT 

Clay " 

PH 

Organic carbon % 

Exch. bases me/lCO q 

Exch. acidity " 

Av. N ppm 

Extr. P " 

Extr. K " 

Extr. Ca " 

Extr. Mq I '  

Cation exch. 
capacity me/100 g 

16 

87 

10 

3 

5.5 

2.58 

13 

6.1 

229 

6 

1040 

132 

45 

19.1 

9 

85 

13 

2 

5.5 

1.92 

10 

8.3 

149 

3 

440 

32 

11 

18.3 

13 

85 

13 

2 

5.2 

1.47 

10 

7.9 

108 

5 

550 

26 

8 

17.9 

13 

86 

12 

2 

5.4 

1.99 

11  

7.4 

162 

5 

677 

63 

21 

18.4 

1 7 4  



Table 6.10 

Vegetation type: Moist deciduoi,s forest Soil pit No.10 

Desc r ipt ion 

0-20 cm Dark brown, loamy sand, granular, friable, moderately 
gravelly, abundant coarse and medium roots, strongly 
acid. 

20-40 cm Dark brown, loamy sand, blocky, slightly firm, 
moderately gravelly, many medium roots, medium acid. 

40-60 cm Dark brown, loamy sand, massive, slightly firm, 
moderately gravelly, many fine roots, few faunal 
channels of  termites, strongly acid. 

Gravel % 16 17 19 17 

Sand " 86 86 84 85 

Silt 'I 12 12 13 12 

Clay 'I 2 2 3 3 

PH 5.5 5.6 5.5 5.5 

Organic carbon % 2.13 1.49 1.32 1.65 

Exch. bases me/100 9 14 8 6 9 

Exch. acidity " 8.6 8.6 8.3 8.5 

Av. N ppm 207 120 109 145 

Extr. P " 

Extr. K " 

3 4 3 3 

110 440 540 363 

Extr. Ca 'I 44 24 14 27 

Extr. Mg I' 17 7 7 10 

Cation exch. 
capacity me/100 g 

22.6 16.6 14.3 17.5 
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Table 6.11 

Vegetation type: Moist deciduous forest Soil pit No.11 

Desc r i p t i on 

0-20 cm Dark brown, loamy sand, granular, friable, moderately 
gravelly, plentiful coarse and medium r o o t s ,  organic 
debris at siirfacp, strongly acid. 

20-40 cm Dark brown, loamy sand, block,)/, slightly firm, 
moderately gravelly, medium and fine roots, 
earthworms, fine faunal voids, strongly acid. 

40-60 cm Dark brown, loamy sand, massive, slightly firm, 
moderately gravelly, abunoant fine roo t s ,  medium acid. 

GravFi % 22 22 18 21 

Sand " 68 87 87 67 

S l l t  I '  10 12 11 11 

Clay " 2 1 2 2 

P H  5.4 5 . 1  5 .6  5.4 

Organic carbon % 2.60 1.64 1.67 2.04 

Exch. bases m e / 1 0 0  g 12 9 9 10 

Exch. acidity " 9.4 8.8 8.3 8.8 

Av. N ppm 24 1 151 133 175 

Extr. P " 3 3 3 3 

Extr. k " 580 90 160 283 

Extr. Ca " 50 16 16 28 

Extr. Mg " 7 6 4 6 

Cation exch. 
capacity me/100 g 

21.4 17.6 17.3 18.6 
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Table 6.12 

Vegetation type: Moist deciduous forest Soil pit No.12 

Description 

0-23 cm Dar< brown, loamy sand, granular, friable, moderately 
gravelly, many fine interstitial tubular pores, 
abundant coarse roots, much deCOmpOSing organic 
litter and many roots, medium acid. 

20-40 cm Dark brown, loamy sand, massive, slightly firm, 
moderately gravelly, gradL a1 wavy boundary, abundant 
medium roots, scattered faLnal voids, medium acid. 

40-60 cm Dark brown, loamy sand, massive, slightly firm, 
moderately gravelly, diffuse wavy boundary, few fine 
root<:, few faunal channels of termites, medium acid. 

Gravel Y. 

Sand " 

Silt " 

Clay " 

PH 

Organic carbon % 

Exch. bases me/100 g 

Exch. acidity I' 

Av. N ppm 

Extr. P " 

Extr. K " 

Extr. Ca I' 

Extr. Mg " 

Cation exch .  
capacity me/100 g 

21 

89 

9 

2 

5.6 

2.23 

12 

9.4 

194 

3 

390 

68 

13 

21.4 

15 

90 

9 

1 

5.7 

1.95 

4 

8.8 

142 

4 

350 

24 

7 

12.8 

20 

89 

9 

2 

5.6 

1.66 

8 

8.3 

112 

2 

390 

20 

5 

16.3 

19 

89 

9 

2 

5.6 

1.95 

8 

8.8  

150 

3 

377 

37 

8 

16.8 



Table 6.13 

Vegetation type: Moist dec:iduous forest Soil pit No.13 

Descr i p  t ion 

0-20 cm Dark brown, lotimy sand, granular, friable, moderately 
gravelly, abundant coarse roots, plentiful decomposing 
organic litter, strongly acid. 

20-40 cm Very dark grayish brown, loamy sand, blocky, slightly 
firm, moderately gravelly, many medium roots, distinct 
in de-ayed root chavnels, strongly acid. 

40-60 cm Dark yellowish browq, loamy sand, firm, moderately 
gravelly, few very fine roots, medium acid. 

Depth (cm) 
Properties 

0--20 20-40 40-60 0-60 

Gravel % 10 27 24 23 

Sand " 89 90 88 89 

Silt " 9 8 10 9 

Clay " 2 2 2 2 

PH 5.3 5.4 5.7 5.5 

Organic carbon % 2.38 1.59 1.09 1.69 

Exch. bases me/100 9 17 7 6 10 

Exch. acidity " 9.7 9.0 8.4 9.0 

Av. N ppm 197 130 92 140 

Extr. P " 7 3 2 4 

Extr. K 'I 500 230 180 303 

Extr. Ca " 110 36 20 55 

Extr. Mg I' 28 10 5 14 

Cation exch. 
capacity me/100 g 

26.7 16.0 14.4 19.0 
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Table 6.14 

Vegetation type: Moist deciduous forest Soil pit No.14 

Description 

0-20 cm Very dark grayish brown, loamy sand, granular, 
friable, slightly gravelly, abundant coarse roots, 
faunal voids including termite nests, medium acid. 

20-40 cm Very dark grayish brown, loamy sand, blocky, firm, 
slightly gravelly, many medium and fine rocits, 
scattered faunal voids mainly termite channels and 
chambers, strongly acid. 

40-60 cm Dark brown, loamy sand, blocky, firm, moderately 
gravelly-few fine and very fine roots, strongly acid. 

Depth (cm) 
P r o p  e r t i es 

0-20 20-40 40-60 0-60 

Gravel % 13 14 23 17 

Sand " 86 88 83 86 

Silt " 1 1  1 0 13 11 

Clay " 3 2 4 3 

PH 5.7 5.4 5 .3  5.5 

Organic carbon % 2.71 1.79 1 .@7 1 .B6 

Exch. bases me/100 g 23 15 6 15 

Exch. acidity " 6.9 8.0 7.0 7.3 

Av. N ppm 229 152 93 158 

Extr. P " 6 2 3 4 

Extr. K " 740 310 270 440 

Extr. Ca " 92 36 8 45 

Extr. Mg I '  5 1 8 5 

Cation exch. 
c a p a c i t y  me/100 9 

29.9 23.0 13.0 22.3 
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Table 6.15 

Vegetation typii: Moist deciduous forest Soil pit No.15 

Description 

0-20 cm Very dark grayish brown, loamy sand, granular, 
fri3ble, slightly gravelly, abundant coarse roots, 
root mat and disintegrating organic debris, medium 
aciJ. 

20-40 cm Dark brown, loamy  and, 3locky, firm, moderately 
gravelly,, many medium roots material interfingering 
in lower horizons throuch faunal voids and old root 
channels, strongly acid. 

40- 60 cm Dark brown, loamy sand, massive, firm, moderately 
gravelly, few medium and fine roots, strongly acid. 

Gravel % 

Sand " 

Silt " 

Clay ' I  

PH 

Organic carbon % 

Exch. bases me/100 9 

Exch. acidity " 

Av. N ppm 

Extr. P " 

Extr. K " 

Extr. Ca " 

Extr. Mg " 

Cation exch. 
capacity me/100 g 

9 

88 

11 

3 

5.7 

1.81 

20 

7.7 

165 

6 

270 

82 

49  

27.7 

17 

86 

9 

5 

5.3 

0.92 

9 

9.2 

87 

2 

700 

24 

14 

18.2 

23 

84 

10 

6 

5.5 

0.72 

4 

7.8 

65 

4 

270 

24 

11 

11.8 

16 

El6 

10 

4 

5.5 

1.15 

11 

8.2 

106 

4 

413 

43 

25 

19.2 



Table 6.16 

Vegetation type: Moist deciduou5 forest. Soil p i t  No. 16 

Desc r i p t ion 

0-20 cm Dark brown, loamy sand, granular, friable, moderately 
gravelly, abundant coarse roots, much decomposing 
organic litter and many decomposing roots, medium 
acid. 

20-40 cm Dark brown, loamy sand, blocky, slightly firm, 
slightly gravelly, many coarse and medium roots, 
pockets of filled-in maserial from upper horizon, 
medium acid. 

40-60 cm Strong brown, sandy loam, massive, firm, moderately 
gravelly, few fine roots, strongly acid. 

Proper t 1 es 

Gravel % 15 12 20 16 

Sand " 84 77 77 79 

Sllt " 9 13 12 11 

Clay I' 7 10 11 10 

PH 5.7 5.7 5.5 5.6 

Organic carbon % 2.75 1.74 1.15 1.88 

Exch. bases me/100 g 7 4 4 5 

Exch. acidity " 6.3 6.2 4.5 5.7 

Av. N ppm 24 1 121 99 154 

Extr. P " 1 1  9 8 9 

Extr. K 'I 1210 660 50 640 

Extr. Ca I' 98 42 40 60 

Extr. Mq 'I 29 16 16 20 

Cation exch.  
capacity me/100 q 

13.3 10.2 8.5 10.7 

1 8 1  



T h e  m c a n  V ~ ~ L I P : ,  o f  S D ; ~  p r o p p r t i e s  a r e  shown i n  T a b l e s  6 .46  and  6 . 4 7 .  

S a n d ,  o r g a n i c  c a r b o n ,  e g c h a n g e a b l e  b a s e 5 ,  e x t r a c t a b l e  N,P,K, Ca and  Mq 

and c a t i o n  e x c h a n g e  c a p a c i t y  d e c r e a s e  w h e r e a s  g r a v e l ,  s i l t  and  c l a y  

c o n t e n t s  i n c r e a s e  w i t h  d e p t h .  T h e r e  is n o  c h a n g e  i n  pH v a l u e s  w h i l e  

e x c h a n g e  a c i d i t y  f o l l o w e d  n o  t r e n d .  The s o i l  is loamy s a n d  and  

s t r o n g l y  a c i d .  

The a v e r a g e  v a l u e s  o f  g r a v e l ,  s a n d ,  s i l t ,  and  c l a y  i n  t h e  0-60 cm 

l a y e r  a r e  18, 86, 11 a n d  3%, r e s p e c t i v e l y .  They a r e  5.5, 1.78% and  

10, 8 and  18 me/100q s o i l  f o r  s o i l  pH, o r g a n i c  c a r b o n ,  e x c h a n g e a b l e  

b a s e s ,  e x c h a n g e  a c i d i t y  and  c a t i o n  e x c h a n g e  c a p a c i t y .  E x t r a c t a b l e  

N,P,K, Ca and  Mg c o n t e n t s  a r e  149,  4 ,  437, 27 and  14 ppm, r e s p e c -  

t i v e l y .  

6.5.3. Soi l  p r o p e r t i e s  i n  t e a k  p l a n t a t i o n s  

The p l a n t a t i o n s  a r e  on  h i l l s  w i t h  e l e v a t i o n  r a n g i n g  from 50 t o  

200 m. The s o i l s  a r e  w e l l  d r a i n e d .  Most o f  t h e  a r e a  is c o v e r e d  w i t h  

r o c k y  o u t  c r o p s .  T h e  m o r p h o l o g i c a l  d e s c r i p t i o n ,  a n d  p h y s i c a l  and  

c h e m i c a l  p r o p e r t i e s  o f  s o i l s  i n  d i f f e r e n t  l a y e r s  i n  t h e  t e a k  p l a n t a -  

t i o n  a r e  p r e s e n t e d  i n  T a b l e s  6.17 t o  6.36. The mean v a l u e s  o f  s o i l  

p r o p e r t i e s  a r e  b e s t o w e d  i n  T a b l e s  6 . 4 6  and  6.47. O r g a n i c  c a r b o n ,  

e x c h a n g e a b l e  b a s e s ,  e x c h a n g e  a c i d i t y ,  e x t r a c t a b l e  N, K, C a ,  Mq a n d  

c a t i o n  e x c h a n g e  c a p a c i t y  d e c r e a s e  w h i l e  g r a v e l ,  s i l t  and  c l a y  c o n t e n t s  

i n c r e a s e  w i t h  d e p t h .  T h e r e  is n o  t r e n d  f o r  s a n d ,  pH a n d  e x t r a c t a b l e  P 

v a l u e s .  The  s o i l s  a r e  loamy s a n d  and  s t r o n g l y  a c i d .  
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Table 6.17 

Vegetation type: Teak plantation Soil pit No. 17 

Desc r 1 p t i on 

0-20 cm Very dark grayish brown, loamy sand, granular, 
triable, slightly gravelly, abundant coarse roots, 
strongly acid. 

20-40 cm Dark brown, loamy sand, blocky, slightly firm, 
moderately gravelly, many medium roots, occasional 
pieces of broken iron pan which is easily breakable, 
medium acid. 

40-60 cm Strong brown, loamy sand, massive, firm, moderately 
gravelly, few medium and fine roots, few breakable 
pieces o f  laterites with reddish, yellowish and black 
colours, medium acid. 

Gravel X 

Sand " 

Silt " 

Clay " 

PH 

Organic carbon % 

Exch. bases me/100 g 

Exch. acidity " 

Av. N ppm 

Extr. P I' 

Extr. K I' 

Extr. Ca " 

Extr. Mq I' 

Cation exch. 
capacity me/100 q 

12 

85 

11 

4 

5.5 

2.05 

6 

9.4 

192 

8 

160 

42 

19 

15.4 

25 

80 

14 

6 

5.6 

0.98 

3 

7.5 

89 

9 

80 

28 

11 

10.5 

21 

75 

15 

10 

5.6 

0.77 

3 

7.0 

64  

3 

30 

22 

5 

10.0 

19 

80 

13 

7 

5 .6  

1.27 

4 

E.0 

115 

7 

90 

31 

12 

12.0 



Table 6.18 

Vegetation type: Teak plantation Soil pit No. 18 

Descr ip t i on 

0-20 cm Strong brown, loamy sand, granular, friable, slightly 
qravelly, abundant coarse roots, fine faunal voids, 
strongly acid. 

20-40 cm Dark reddish brown, sandy loam, blocky, slightly firm, 
slightly rravelly, many medium roots, fine subrounded 
Fe/Mn c m c  retions, strongly acid. 

40-60 cm YellOLJlSh red, loamy, massive, firm, moderately 
gravelly, few fine roots, common medium and coarse 
distinct mottles becominq more prominent and slightly 
redder with depth, strongly acid. 

Depth (cm) 
____________________-- - - - - - - - - - - - - - - -  Proper t i es 

0-20 20-40 40-60 0-60 
-_______--_-----__---------------------_ 

Gravel % 

Sand I' 

Silt I '  

Clay " 

PH 

Organic carbon % 

Exch. bases me/100 9 

Exch. ac:dity 'I 

Av. N ppm 

Extr. P 'I 

Extr. K " 

Extr. Ca I' 

Extr. Mg " 

Cation exch. 
capacity me/100 g 

10 

79 

12 

9 

5.4 

1.97 

6 

6.7 

181 

10 

80 

36 

12 

12.7 

12 

76 

12 

12 

5.3 

0.79 

3 

5.9 

65 

7 

130 

24 

11 

8.9 

25 

74 

13 

13 

5.3 

0.64 

3 

4.9 

39 

8 

60 

26 

10 

7.9 

16 

76 

12 

12 

5.3 

1.13 

4 

5.8 

95 

8 

90 

29 

11 

9.8 
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Table 6 . 1 9  

Vegetation type: Teak plantation Soil pit No. 19 

Desc r ip t i on 

0-20 cm Dark brown, loamv <;and, granular, friable, slightly 
gravelly, abundant coarse roots, organic debris at 
s u r f  ace , 5 t r-ong 1 y acr i d . 

20-40 cm Strong brown, loamy sand, blocky, slightly firm, 
moderately gravelly, many medium roots, scattered 
remnants of laterite, medium acid. 

40-60 cm Reddish brown, loamy sand, massive, firm, slightly 
gvavelly, few fine routs, many medium and coarse 
distinct, locally prominent, multicoloured mottles, 
medium acid. 

Gravel % 

Sand " 

Silt " 

Clay " 

PH 

Organic carbon % 

Exch. bases me/100 q 

Exch. acidity " 

Av. N ppm 

E x t r .  P " 

Extr. K I' 

Extr. Ca " 

Extr. Mg " 

Cation exch. 
capacity me/100 q 

11 

81 

12 

7 

5.5 

1.21 

4 

8.1 

108 

3 

320 

30 

4 

12.1 

20 

77 

13 

10 

5.7 

0.72 

7 

5.9  

60 

14 

160 

5 

12 

12.9 

18 

77 

13 

10 

5.8 

0.67 

6 

4.0 

54 

3 

260 

46 

11 

10.0 

16 

78 

13 

9 

4.0 

0.87 

b 

6.0 

74 

7 

247 

27 

10 

12.0 



Table 6.20 

Vegetation type: leak plantation Soil pit No. 20 

Desc r i p t i on 

0-20 cm Dark  brown, loamy sand, granular, friable, moderately 
gravelly, abundant coarse roots, gradual wavy 
boundary, strongly acid. 

20-40 cm D a r k  reddish brown, loamy sand, blocky, sllghtly firm, 
sliqhtly gravelly, few fine roots, scattered remnants 
o f  aterite, strongly acid. 

40-60 cm Dark reddish brown, sandy loam, massive, firm, 
moderately gravelly, very few very fine roots, mottled 
with brownish and reddish particles, medium acid. 

Gravel % 

Sand 'I 

Silt 

Clay 'I 

PH 

Organic carbon % 

Exch. bases m e / 1 0 0  9 

Exch. acidity " 

Av. N ppm 

Extr. P " 

Extr. K " 

Extr. Ca " 

Extr. Mg " 

Cation exch. 
capacity me/100 Q 

19 

81 

12 

7 

5 . 5  

1.32 

4 

7.5 

117 

3 

320 

42 

10 

11.5 

14 

79 

13 

8 

5.2 

0.79 

5 

6.1 

65 

3 

290 

36 

5 

11.1 

18 

76 

13 

11 

5.6 

0.63 

4 

5.7 

40 

6 

30 

30 

6 

9.7 

17 

79 

13 

8 

5.4 

0.91 

4 

6.4 

74 

5 

213 

34 

7 

10.4 



T a b l e  6.21 

V e g e t a t i o n  t y p e :  l e a k  p l a n t a t i o n  S o i l  p i t  No. 21 

D e s c r i p t i o n  

0-20 cm Dark b r o w n ,  loamy s a n d ,  g r a n u l a r ,  f r i a b l e ,  s l i g h t l y  
g r a v e l l y ,  a t u n d a n t  c o a r s e  r o o t s ,  d e c a y i n g  l e a v e s  
f o r m i n g  a m e t  on  and c l o s e l y  b e l o w  s u r f a c e ,  s t r o n g l y  
a c i d .  

20-40 cm Dark r e d d i s h  b r o w n ,  loam,  b l o c k y ,  s l i g h t l y  f i r m ,  
m o d e r a t e l y  g r a v e l l y ,  many medium T 3ots,  c l e a r  and  
l o c a l l y  a b r u p t  s m o o t h  b o u n d a r y ,  s t r a r  d l y  a c i d .  

40-60 cm R e d d i s h  b r o w n ,  loam,  m a s s i v e ,  f i r m ,  m o d e r a t e l y  
g r a v e l l y ,  f ew f i n e  r o o t s ,  g r a n i t e  f r a g m e n t s  o f  s t o n e  
and g r a v e l - s i z e  i n  v a r i o u s  s t a g e s  of w e a t h e r i n g  b u t  
m o s t l y  s o f t  and e a s i l y  b r e a k a b l e ,  medium a c i d .  

G r a v e l  % 

S a n d  ' I  

S l l t  " 

C l a y  " 

PH 

O r g a n i c  c a r b o n  % 

Exch .  b a s e s  me/100  g 

Exch .  a c i d i t y  I '  

A v .  N ppm 

E x t r .  P " 

E x t r .  K " 

E x t r .  Ca " 

E x t r .  Mg ' I  

C a t i o n  exch .  
c a p a c i t y  me/100 9 

12 

79 

12 

9 

5.3 

1.90 

7 

7.2 

163 

3 

290 

28 

8 

14.2 

18 

74 

14 

12 

5.3 

1.06 

8 

5.2 

88 

2 

60 

40 

8 

13.2 

16 

74 

14 

12 

5.8 

0.89 

9 

4.5 

60 

2 

320 

38 

11 

13.5 

15 

76 

13 

11 

5.5 

1.28 

8 

5.6 

104 

2 

223 

35 

9 

14.6 



Table 6.22 

Vegetation type: Teak plantation Soil pit No. 22 

Description 

0-20 cm Dark yellowish brown, loamy sand, granular, friable, 
slightly gravelly, abundant medium roots, animal 
voids, subsurface earthworm casts, strongly acid. 

20-40 cm Dark brown, loamy sand, blocky, slightly firm, 
moderately gravelly, many medium roots, plentiful 
mottles, mostly multic7loured, strongly acid. 

40-60 cm Dark brown, loamy sand, massive, firm, moderately 
gravelly, few fine roots, medium acid. 

Gravel 7. 12 19 18 16 

Sand I' 82 81 80 81 

Silt I' 13 13 13 13 

Clay " 5 6 7 6 

PH 5.4 5.2 5.8 5.5 

Organic carbon 7, 1.76 1.25 1.04 1.35 

Exch. bases me/100 9 18 18 16 17 

Exch. acidity I '  8.6 6.6 5.6 6.9 

Av. N ppm 158 108 89 118 

Extr. P " 9 6 4 6 

Extr. K " 470 140 470 360 

Extr. Ca " 38 32 38 36 

Extr. Mg " 5 6 4 5 

Cation exch. 
capacity me/100 9 

26.6 24.6 21.6 23.9 
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Table 6.23 

Vegetation typi?: leak plantation Soil pit No. 23 

Desc r ip t ion 

0-20 cm Dark brown, loamy sand, granular, friable, slightly 
gravelly, abundant coarse roots, bleached quartz 
grains at the surface, strongly acid. 

20-40 cm Dark yellowish brown, loam, blocky, firm, moderately 
gravelly, many medium  root^,, earth worms, fine faunal 
voio i ,  strongly acid. 

40-60 cm Dark brown, loamy sand, massive, firm, moderately 
gravelly, few flne roots, plentiful pieces of 
unrounded quartz, medium acid. 

Gravel % 10 15 ' 21 15 

Sand " 81 75 82 79 

Silt 11 13 9 11 

Clay 'I 8 12 9 10 

PH 5.2 5.3 5.6 5.4 

Organic carbon % 2.03 1.09 0.96 1.36 

Exch. bases me/100 g 20 14 14 16 

Exch. acidity " 

Av. N ppm 

Extr. P I' 

Extr. K " 

Extr. Ca 'I 

Extr. Mg " 

Cation exch. 
capacity me/100 g 

9.4 7.8 7.1 8.1 

190 100 89 126 

9 4 5 6 

350 310 50 237 

54 

18 

28 16 33 

19 35 24 

29.4 21.8 21.1 24.1 
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Table 6.24 

Vegetation type: Teak plantation Soil pit No. 24 

Descr ip t i on 

0-20 cm Dark brown, loamy sand, granular, slightly hard, 
moderately gravelly, abundant coarse roots, bleached 
sand grains, clear smooth boundary, medium acid. 

20-40 cm Dark reddish brown, loam, blocky, firm, moderately 
gravelly, many medium roots, few pieces of lithomarge, 
few mottles, very strongly acid. 

40-60 cm Strong brown, loam, massive, very firm, moderately 
gravelly, few very fine roots, scattered remnants of 
laterite, very strong acid,, 

Gravel % 23 25 26 25 

Sand " 82 72 70 75 

Sllt " 9 12 13 11 

Clay " 9 16 17 14 

PH 5.6 5.0 4.9 5.2 

Organic carbon % 1.85 1.51 0.64 1.33 

Exch. bases me/100 9 16 12 10 13 

Exch. acidity " 7.1 7.2 5.9 6.7 

6 v .  N ppm 

Extr. P 

Extr. K I' 

Extr. Ca " 

163 123 53 113 

9 3 3 5 

620 180 180 327 

84 28 30 47 

Extr. Mg " 48 17 17 27 

Cation exch. 
capacity me/100 g 

23.1 19.2 15.9 19.7 
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Table 6.25 

Vegetation type: Teak plantation Soil pit No. 25 

Desc r i p t i on 

0-20 cm Dark yellowish brown, loamy sand, granular, slightly 
hard, moderately gravelly, abundant medium roots, few 
faunal voids, locally mixing with underlying layer, 
strongly acid. 

20-40 cm Yellowish red, loam, blocky, firm, moderately 
gravelly, common medium roots, abundant mottles, very 
strongly acid. 

40-60 cm Red loam, massive, very firm, moderately qravelly, few 
finE roots, plentiful concretions, very strongly acid. 

____-__________-________________________------------------------ 
Depth (cm) 

_______________---__----------------- P r o p e r  t i es 
0-20 20-40 40-60 0-60 

_____________---________________________------------------------ 

Gravel % 

Sand " 

Sllt " 

Clay " 

PH 

Organic carbon % 

Exch. bases me/100 9 

Exch. acidity " 

Bv. N ppm 

Extr. P ' I  

Extr. K " 

Extr. Ca 'I 

Extr. Mg 'I 

Cation exch. 
capacity me/100 g 

18 

79 

11 

10 

5.2 

1.94 

13 

7.3 

179 

b 

470 

76 

12 

20.3 

18 

69 

12 

19 

4.8 

0.78 

10 

6.7 

63 

3 

180 

22 

23 

16.7 

19 

67 

13 

20 

4.6 

0.84 

11 

6.4 

80 

4 

430 

22 

24 

17.4 

18 

72 

12 

16 

4.9 

1.19 

11 

6.8 

107 

4 

360 

40 

20 

17.8 

191 



Table 6.26 

Vegetation type: leak plantation Soil pit No. 26 

Desc r i p t i on 
\ 

0-20 cm Dark yellowish brown, loamy sand, granular, slightly 
hard, moderately gravelly, bleached sancJ grains, 
abrupt wavy boundary, strongly acid. 

20-40 cm Dark brown, loam, blocky, firm, moderately gravelly, 
many medium roots, few rounded fine hard Fe/Mn 
concretions with shiny surfice, strongly acid. 

40-60 cm Dark brown, sandy loam, massive, very firm, moderately 
gravelly, common few medium roots, interfingering of 
dark coloured material from upper layer along 
cracks, strongly acid. 

Gravel '/, 19 19 20 19 

Sand " 86 76 77 80 

Silt " 8 12 13 11 

Clay I '  6 11 11 9 

PH 5.5 5 .4  5.3 5.4 

Organic carbon % 2.67 1.53 1.41 1.87 

Exch. bases me/100 9 15 12 12 13 

Exch. acidity " 9.0 7.5 6.6 7.7 

Av. N ppm 240 131 120 164 

Extr. P " 6 3 5 5 

Extr. K " 620 90 140 283 

Extr. Ca " 38 32 30 33 

Extr. Mg " 22 17 18 19 

Cation exch. 24.0 19.5 18.6 20.7 
capacity me/100 g 
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Table 6.27 

Vegetation type: leak plantation Soil pit No. 27 

Desc r i p t i on 

0-20 cm Dark brown, loamy sand, granular, slightly hard, 
moderately gravelly, abundant coarse roots, few 
subrounded water washed quartz gravels less than 0.5 
cm across, strongly acid. 

20-40 cm Dark brown, loamy sand, blocky, slightly firm, 
moderately gravelly, many medium and fine roots, 

. subrounded Fe/Mn concretions, strongly acid. 

40-60 cm Dark brown, loamy sand, massive, firm, moderately 
gravelly, few fine roots, Fe/Mn concretions, strongly 
acid. 

Gravel % 

Sand 'I 

Sllt I '  

Clay " 

PH 

Organic carbon % 

Exch. bases me/100 g 

Exch. acidity " 

Av. N ppm 

Extr. P ' I  

Extr. K " 

Extr. Ca " 

Extr. Mg " 

Cation exch. 
capacity me/100 g 

26 

83 

11 

6 

5.5 

1.77 

18 

9.8 

149 

7 

350 

62 

26 

27.8 

27 

81 

12 

7 

5.5 

1.34 

17 

9.1 

117 

4 

470 

38 

30 

26.1 

26 

77 

15 

8 

5.4 

1 .oo 

16 

8.4 

91 

6 

230 

38 

26 

24.4 

26 

80 

13 

7 

5.5 

1.37 

17 

9.1 

119 

6 

35 0 

46 

27 

26.1 



Table 6.28 

Vegetation type: Teal.. plantation Soil pit No. 28 

Desc r ip t i on 

0-20 cm Dark b r o m ,  loamy sand, granular, slightly hard, 
moderately gravelly, abundant coarse roots, strongly 
acid. 

20-40 cm Dark brown, sandy loam, blocky, slightly firm, 
moderately gravelly, many medium and fine roots, 
moderate amount o f  fine quartz locally interbedded in 
laterite, very strongly ac.d. 

40-60 cm Dark yellowish brown, loam, blocky, slightly firm, 
moderately gravelly, few very fine roots, 
unconsolidated Fe/Mn concretions, strongly acid. 

Depth (cm) 
P r o p e r  t 1 es 

0-20 20-40 40-60 0-60 

Gravel % 

Sand 'I 

Sllt ' I  

Clay I' 

PH 

Organic carbon 7, 

Exch. bases me/100 g . 
Exch. acidity ' I  

4 v .  N ppm 

Extr. P " 

Extr. K I' 

Extr. Ca I' 

Extr. Mg I' 

Cation exch. 
capacity me/100 g 

25 

83 

10 

7 

5.5 

1.59 

15 

10.9 

143 

b 

310 

24 

18 

25.9 

29 

76 

13 

11 

5 . 0  

0.98 

14 

9.5 

85 

3 

230 

28 

20 

23.5 

20 

73 

14 

13 

5.3 

0.76 

13 

8.2 

69 

5 

140 

30 

24 

21.2 

25 

77 

12 

11 

5.3 

1.11 

14 

9.5 

99 

5 

227 

27 

21 

23.5 



Table 6.29 

Vegetation type: Teak plantation Soil pit No. 29 

Description 

0-20 cm V e r y  dark grayish brown, loamy sand , granular, 
slightly hard, moderately gravelly, abundant coarse 
roots, strongly acid. 

20-40 crri Dark brown, loamy sand, blocky, slightly firm, 
moderately gravelly, abundant medium roots, rounded 
Fe/Mn co~cretions, abrupt wavy boundary, strongly 
acid. 

40-60 cm Dark yellokish brown, loamy sand, blocky, slightly 
firm, moder,tely gravelly, many fine roots, mottles 
with red patches and blotches, strongly acid. 

Gravel % 22 23 21 22 

Sand 'I 86 80 78 81 

Silt I '  9 13 15 12 

Clay ' I  5 7 7 7 

PH 5.6 5.5 5.2 5.4 

Organic carbon 1.63 0.93 0.85 1.14 

Exch. bases me/100 9 11 15 15 14 

Exch. acidity " 10.1 9.7 8.6 9.5 

Av. N ppm 15 1 83 71 102 

Extr. P 'I 8 3 5 5 

Extr. K " 620 90 270 327 

Extr. Ca I' 36 14 16 22 

Extr. Mg " 20 13 10 14 

Cation exch. 
capacity me/100 9 

21.1 24.7 23.6 23.5 
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Table 6.30 

Vegetation type: leak plantation S o i l  pit No. 30 

Desc r i p t 1 on 

0-20 cm Very dark grayish brown, loamy sand, granular, 
slightly hard, slightly gravelly, abundant coarse 
roots, ruptic where boulders are outcropping, strongly 
acid. 

20-40 cm Dark yellowish brown, loamy sand, blocky, firm, 
slightly gravelly, many medium rc,ots, some thin 
vertical cracks, strongly acid. 

40-60 cm Dark brown, loamy sand, massive, firm, moderately 
gravelly very few very fine roots, few hard Fe/Mn 
concretions, strongly acid. 

Gravel % 13 11 20 15 

Sand " 85 80 81 82 

Sllt " 9 13 12 11 

Clay ' I  6 7 7 7 

PH 5.4 5.4 5.2 5.3 

Organic carbon % 1.37 0.88 0.92 1.06 

Exch. bases me/100 g 17 15 13 15 

Exch. acidity " 7 .? 7.4 6.4 7.2 

A v .  N ppm 128 77 78 94 

Extr. P " 6 6 4 5 

Extr. K " 470 35 0 230 35 0 

Extr. Ca " 42 30 32 35 

Extr. Mg ' I  30 12 6 16 
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Table 6.31 

VegPtation type: Teak plantation Soil p i t  No. 31 

Descr i p  t ion 

0-20 cm Dark brown, loamy sand, granular, very firm, slightly 
gravelly, abundant coarse roots, weathering gravels 2- 
3 mm reddish skin and blackish interior,strongly acid. 

20-40 cm Dark brown, loamy sand, blocky, slightly firm, 
moderatcly gravelly, abundant medium roots, common 
fine anc medium faint mottles, very strongly acid. 

40-60 cm Dark yellowish brown, loamy sand, massive, firm, 
moderately gravelly, many fine roots, many fine and 
medium distinct mottles, strongly acid. 

Gravel % 

Sa id " 

s1: t I '  

Cldy 

PH 

8 ,  

Ortjanic carbon % 

Erch. bases me/100 9 

E, rh. acidity 'I 

6,. N ppm 

E) tr. P I '  

E> tr. K " 

Eltr. Ca " 

E <tr. Mg I' 

Cktion exch. 
ccpacity me/100 9 

13 

85 

10 

5 

5.1 

1.51 

10 

8.6 

139 

6 

180 

44 

12 

18.6 

16 

81 

12 

7 

5 .o 

0.87 

11 

7.0 

69 

6 

90 

24 

7 

18.0 

23 

80 

13 

7 

5.2 

0.45 

11 

6.4 

38 

5 

230 

26 

10 

17.4 

17 

82 

12 

6 

5.1 

0.94 

11 

7 

82 

6 

167 

31 

10 

18 
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Table 6.32 

Vegetation type: Teal plantation Soil pit No. 32 

Descr ip t ion 

0-20 cm Dark brown, loamy sand, granular, slightly hard, 
highly gravelly, abundant coarse and medium roots, 
strongly acid. 

20-40 crn Dark brown, loamy sand, blocky, slightly firm, 
moderately gravelly, many medium roots, Fe/Mn nodules, 
rounded, medium-hard '.o hard, strongly acid.' 

40-60 cm Dark yellowish brown, loamy sand, blocky, firm, 
moderately gravelly, many fine roots, many medium 
distinct mottles, mainly reddish yellow, red and 
black, strongly acid. 

Depth (cm) 
____l__l..__.-_____________ ------------- Properties 

' 0-20 20-40 40-60 0-60 

Gravel % 36 26 21 28 

Sand I' 88 85 83 85 

Silt 'I 8 10 11 10 

Clay " 4 5 6 5 

PH 5.2 5.2 5.3 5.2 

Organic carbon % 2.03 1.70 0.98 1.57 

Exch. bases me/100 9 17 10 15 14 

Exch. acidity " 9.6 9.5 8.1 9.1 

Av. N ppm 181 148 89 139 

Extr. P " L 2  4 9 7 

Extr. K " 310 310 230 283 

. Extr. Ca " 62 28 18 36 

Extr. Mg I' 20 12 12 15 

Cation exch. 
capacity me/100 9 

26.6 19.5 23.1 23.1 
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T a b l e  6.33 

V e g e t a t i o n  t y p e :  Teak p l a n t i i t i o n  S o i l  p i t  No. 33 

Desc r i p  t i o n  

0-20 cm V e r y  d a r k  g r a y i s h  b r o w n ,  loamy s a n d ,  g r a n u l a r ,  
s l i g h t l y  h a r d ,  s l i g h t l y  g r a v e l l y ,  a b u n d a n t  c o a r s e  
roo t s ,  s t r o n g l y  a c i d .  

20-40 cm D a r k  y e l l o w i s h  b r o w n ,  loamy s a n d ,  b l o c k y ,  s l i g h t l y  
f i r m ,  m o d e r a t e l y  g r a v e l l y ,  many medium r o o t s ,  many 
m e ' i u m  and c o a r s e  d i s t i n c t  r e d d i s h  and  y e l l o w i s h  
m o , t l e s ,  s t r o n g l y  a c i d .  

40-60 cm Dark b r o w n ,  loamy s a n d ,  b l o c k y ,  f i r m ,  h i g h l y  g r a v e l l y ,  
a b u n d a n t  f i n e  roo t s ,  s o f t  Fe/Mn n o d u l e s ,  s t r o n g l y  
a c i d .  

G r a v e l  % 4 16 31 27 

S a n d  'I 85 86 84 85 

S l l t  " 11 10 10 10 

C l a y  " 4 4 6 5 

PH 5.7 5.5 5.5 5.6 

O r g a n i c  c a r b o n  % 2.94 1.80 1.07 1.94 . 
Exch .  b a s e s  me/100 g 31 16 18 22 

E x c h .  a c i d i t y  'I 8.8 8.2 6.7 7.9 

B v .  N ppm 263 145 91 166 

E x t r .  P " 5 8 8 7 

E x t r .  K " 270 10 50 110 

E x t r .  Ca 'I 

E x t r .  Mg " 

C a t i o n  exch.  
c a p a c i t y  m e / 1 0 0  q 

194 84 58 112 

38 17 13 23 

39.8 24.2 24.7 29.9 
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Table 6.34 

Vegetation type: leak plantation Soil pit No. 34 

Descr ip t i on 

0-20 cm Dark yellowish brown, loamy sand, granular, friable, 
slightly gravelly, abundant coarse roots, many medium 
and coarse prominent sharp dark brown mottles with 
reddish fringes, strongly acid. 

20-40 cm Dark brown, loamy sand, blocky, slightly firm, 
n2derately gravelly, abundant medium roo ts ,  Fe and 
F j/Mn concretions, strongly acid. 

40-60 cm Dark brown, loamy sand, blocky, firm, moderately 
gravelly, many fine roots, few Fe and Fe/Mn nodules, 
slightly acid 

--_____--______-____-------------------------------------------- 
Depth (cm) 

Proper t 1 es 
0-20 20-40 40-60 0-60 

Gravel % 

Sand I' 

Silt 'I 

Clay I' 

PH 

Organic carbon % 

Exch. bases me/100 9 

Exch. acidity I' 

Av. N PPm 

Extr. P I' 

Extr. K 'I 

Extr. Ca " 

Extr. Mg I' 

Cation exch. 
capacity me/100 g 

14 

85 

9 

6 

5.1 

1.65 

15 

10.4 

153 

9 

270 

52 

16 

25.4 

25 

82 

10 

8 

5.3 

1.06 

21 

9.4 

99 

11 

180 

32 

10 

30.4 

19 

81 

11 

8 

6.2 

0.63 

18 

2.8 

49 

18 

50 

22 

4 

20.8 

19 

83 

30 

7 

5.5 

1.11 

18 

7.5 

100 

13 

167 

35 

10 

25.5 
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Table 4.35 

V e q e t ,  tion type: l e a k  plantation Soil pit No. 35 

Desc r ip t I on 

0-20 cm Dark brawn, loamy sand, grani~lar, :;lightly hard, 
moderately gravelly, abundant coarse rciots, strongly 
acid. 

20-40 cm Very dark grayish brown, loamy sand, blocky, slightly 
firm, moderately gravelly, many medium roots, Fe and 
Fe/Mn concretions, very fine hard to soft, very 
strongly acid. 

40-40 cm Very dark grayish brown, loamy sand, massive, firm, 
moderately gravelly, many fine roots, moderately hard 
Fe nodules within red mottles, medium acid. 

Gravel % 20 17 26 31 

Sand " 88 88 86 87 

Sllt " 8 8 10 9 

Clay ' I  4 4 4 4 

PH 4.9 5.0 5.6 5.2 

Organic carbon % 2.45 1.84 1.39 1.89 

Exch. bases me/100 g 21 15 16 17 

Exch. acidity " 11.1 9.0 7.7 9.3 

A v .  N ppm 212 158 101 157 

Extr. P " 10 6 3 6 

Extr. K I' 350 325 300 325 

Extr. Ca " 52 20 18 30 

Extr. Mq " 16 8 8 11 

Cation exch. 32.1 24.0 23.7 26.3 
capacity me/100 9 
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T a b l e  6.36 

V p y c t a t i o n  t y p e :  Teak p l a n t a t i o n  Soil p i t  No. 36 

D e s c r i p t i o n  

0-20 c m  Very  d a r k  g r a y i ' s h  b r o w n ,  loamy s a n d ,  g r a n u l a r ,  
f r i a b l e ,  s l i g h t l y  g r a v e l l y ,  a b u n d a n t  c o a r s e  and  medium 
r o o t s ,  s t r o n g l y  a c i d .  

20-40 crn Very  d a r k  g r a y i s n  b r o w n ,  loamy s a n d ,  b l o c k y ,  f i r m ,  
m o d e r a t e l y  g r a v e l l y ,  many medium r o o t s ,  Fe/Yn 
c o n c r e t i o n s  m a i n l y  r e d d i s h ,  some b l a c k ,  medium a c i d  

40-60 cm Dark b r o w n ,  loamy s a n d ,  m a s s i v e ,  v e r y  f i r m ,  m o d e r a t e l y  
g r a v e l l y ,  many f i n e  roots, common f i n e  w i t h  r e d d i s h  
and b l a c k  c o n c r e t i o n s ,  s t r o n g l y  a c i d .  

G r a v e l  % 13 21 27 20 

S a n d  " 85 83 82 83 

S i l t  " 11 12 12 12 

C l a y  " 4 5 6 5 

PH 5.7 5 . 6  5.4  5.6 

O r g a n i c  c a r b o n  % 2.77 1.99 1.67 2.14 

Exch .  b a s e s  me/100  g 20 18 14 17 

E x c h .  a c i d i t y  " 11.1 10.1 9.1 10.1 

A v .  N ppm 219 171 102 164 

E x t r .  P " 8 2 7 b 

E x t r .  K 'I 500 350 230 360 

E x t r .  Ca " 48 32 30 37 

E x t r .  Mg " 23 10 10 14 

C a t i o n  e x c h .  
c a p a c i t y  me/100  q 

31.1 28.1 23.1 27.1 
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M ~ a n  values for g r a v e l ,  5 a n 0 ,  s i l t  and r l a y  i n  t h e  0-60 cm l a y e r -  

a r e  19, 80, 12 and 8%, r e s p e c t i v e l y .  They a r e  5 . 4 ,  1 .32%,  and  1 3 ,  7 . 8  

and 20.8 me/100  g s o i l  f o r  s o i l  pH, o r g a n i c  c a r b o n ,  e x c h a n g e a b l e  

b a s e s ,  e x c h a n g e  a c i d i t y  and  c a t i o n  e x c h a n g e  c a p a c i t y ,  r e s p e c t i v e l y .  

For e x t r a c t a b l e  N,P,K,Ca and  Mg, t h e y  a r e  1 1 4 ,  6,  250, 22 and  15 ppm, 

r e s p e c t i v e l y .  

6.5.4. Soil properties in c a s h e w  plantations 

The p l a n t a t i o n s  a r e  on  g e n t l y  u n d u l a t i n g  t e r r a i n ,  e l e v a t i o n  

r a n g i n g  from 50 t o  1 0 0  m .  The s o i l 1  a r e  w e l l  d r a i n e d .  The m o r p h o l o-  

g i c a l  d e s c r i p t i o n ,  and  p h y s i c a l  and  c h e m i c a l  p r o p e r t i e s  o f  s o i l s  i n  

d i f f e r e n t  l a y e r s  i n  c a s h e w  p l a n t a t i o n  a r e  p o r t r a y e d  i n  T a b l e s  6.37 t o  

6 . 4 1 .  The mean v a l u e s  of  s o i l  p r o p e r t i e s  are p r e s e n t e d  i n  T a b l e s  6.46 

and 6 .47 .  S i l t ,  c l a y  and  e x t r a c t a b l e  C a  and  17q i n c r e a s e  w h i l e  s a n d ,  

o r g a n i c  c a r b o n ,  e x c h a n g e  a c i d i t y ,  e x t r a c t a b l e  K and  c a t i o n  e x c h a n g e  

c a p a c i t y  d e c r e a s e  w i t h  d e p t h .  T h e r e  is n o  t r e n d  f o r  g r a v e l ,  

e x c h a n g e a b l e  b a s e s ,  e x t r a c t a b l e  N, P v a l u e s  w h e r e a s  s o i l  pH v a l u e s  

r e m a i n  t h e  same  i n  t h e  t h r e e  l a y e r s .  The s o i l  i s  s a n d y  loam and  

s t r o n g l y  a c i d .  

The mean g r a v e l ,  s a n d ,  s i l t  and  c l a y  c o n t e n t s  i n  t h e  0-60 cm a r e  

2 2 ,  7 6 ,  1 1  and  13%, r e s p e c t i v e l y .  C o r r e s p o n d i n g  v a l u e s  f o r  s o i l  pH, 

o r g a n i c  c a r b o n ,  e x c h a n g e a b l e  b a s e s ,  e x c h a n g e  a c i d i t y  and  c a t i o n  ex-  

c h a n g e  c a p a c i t y  are  5 . 3 , 1 . 4 6 %  and 3,6 .3  a n d  9.3 me/100  g s o i l .  They  

are  1 2 8 ,  6 ,  3 4 1 ,  1 7  and  1 1  ppm f o r  e x t r a c t a b l e  N,P,K,Ca and  Mg, res- 

p e c t i v e l y .  

203 



Table 6.37 

Vegetatio, type: Cashew plantation Soil pit No. 37 

Desc r i p t 1 on 

0-20 cm Dark reddish brown, sandy loam, granular, ~ e r y  hard, 
highly gravelly, abundant coarse roots, daruter organic 
spots, strongly acid. 

20-40 cm D a r k  reddish brown, loam, blocky, sliglltly firm, 
moderately gravelly, many medium roots, common fine 
and medium faint browner mottles including some 
mottles around root channels, strongly acid. 

40-60 cm Yellowish red, loam, blocky, firm, moderately 
gravelly, few fine roots, sub-rounded reddish Fe/Mn 
concretions,very strongly acid. 

_____-_______-______----_--------------------------------------- 
Depth (cm) 

_________________--_-_--------------- Proper t i es 
0-20 20-40 40-60 11-60 

----- 

Gravel % 

Sand 'I 

Silt ' I  

Clay " 

PH 

Organic carbon % 

Exch. bases me/100 q 

Exch. acidity " 

bv. N ppm 

Extr. P " 

E x t r .  K 'I 

Extr. Ca I' 

Extr. Mg 

Cation exch. 
capacity me/100 q . 

37 

77 

10 

13 

5.2 

2.07 

3 

5.8 

189 

4 

7 00 

10 

6 

8.8 

23 

70 

11 

i 9  

5.1 

1.47 

3 

6.1 

130 

2 

35 0 

22 

4 

9.1 

23 

67 

10 

23 

5 .o 

0.96 

1 

6.0 

82 

3 

140 

20 

5 

7.0 

24 

72 

10 

18 

5.1 

1.50 

2 

6.0 

134 

3 

397 

17 

5 

8.0 

2 0 4  



Tablrc 6.38 

Vecjetdtion type: Cashew plantation Soil pit No. 38 

Descr ip t 1 on 

0-20 cm Dark brown, loamy sand, granular, very hard, 
moderately gravelly, abundant coarse and medium roots, 
strongly acic'. 

20-40 rm Dark reddish brown, sandy loam, blocky, slightly firm, 
moderately gravelly, many medium and fine roots, Fe/Mn 
concr.tions concentrated in an indistinct stone line, 
stron,ly acid. 

40-60 cm Yellowish red, sandy loam, massive, firm, moderately 
gravelly, many fine roots, common dark yelloruish brown 
soft ferruginous nodules, strongly acid. 

Gravel % 18 19 16 18 

Sand I' 83 77 75 78 

Sllt " 8 1 1  12 10 

Clay " 9 12 13 12 

PH 5.4 5.2 5.3 5.3 

Organic carbon % 1.81 1.35 0.86 1.34 

Exch. bases me/100 g 2 3 3 3 

Exch. acidity " 9.2 7.4 6.6 7.7 

A v .  N ppm 160 109 79  ' 116 

Extr. P I' 5 8 3 5 

Extr. K " 420 390 310 373 

Extr. Ca " 26 26 30 27 

Extr. Mg I' 10 4 10 9 

Cation exch. 
capacity me/100 g 

11.2 10.4 9.6 10.7 
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Table 6.39 

Vegetation t y p e :  Cashew plaritation Soil pit No. 39 

Descr ipt ion 

0-20 cm Dark brown, l o a m y  sand, granular, friable, moderately 
gravelly, abundant medium roots, few small faint 
brownish mottles, strongly acid. 

20-40 cm Reddish brown, loam, blocky, firm, moderately 
gravelly, few medium roots, reddish patches with 
bleached quartz grains, strongly acid. 

40-60 cm Dark red, loam, massive, very firm, moderately 
gravelly, very few medium and fine roots, plentiful 
much coloured mottles, strongly acid. 

Gravel 7, 17 24 24 22 

Sand " 79 73 76 76 

Sllt ' I  1 1  13 13 12 

Clay " 10 14 11 12 

PH 5.3 5.3 5.5 5.4 

Organic carbon 'A 2.08 1.55 0.96 1.53 

Exch. bases me/100 g 3 3 2 3 

Exch. acidity " 7.1 6.3 4.9 6.1 

Av. N ppm 189 129 81 133 

Extr. P " 6 7 7 7 

Extr. K " 500 500 140 380 

Extr. Ca ' I  28 28 30 29 

Extr. Mg ' I  18 17 18 18 

Cation exch. 10.1 9.3 6.9 9.1 
capacity me/100 g 
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Table 6.40 

Vegetation type: Cashew plantation Soil pit No. 4 0  

Desc r ipt 1 on 

0-20 cm Strong brown, loamy sand, granular, hard, moderately 
gravelly abundant coarse roots, common fine faint 
clear yellowish brown mottles, strongly acid. 

20-40 cm Dark reddish brown, loam, blocky, firm, moderately 
gravelly, many medium roots, few Fe/Mn concretions, 
medium acid. 

40-60 cm Red loam, blocky, very firm, moderately gravelly, few 
fine roots, scattered remnants of laterite, strongly 
acid. 

Properties 

Gravel % 

Sand " 

Silt " 

Clay " 

PH 

Organic carbon % 

19 

80 

11 

9 

18 22 20 

73 72 75 

14 13 13 

13 15 12 

5.1 5 . t, 5.4 5.4 

1.91 1.26 0.72 1.30 

Exch. bases me/lOO q 3 1 1 2 

Exch. acidity I '  7.0 5.1 4.5 5.5 

c\v. N ppm 

Extr. P " 

E x t r .  K " 

Extr. Ca 'I 

180 112 59 117 

10 3 8 7 

490 390 420 4 33 

22 34 30 29 

Extr. Mg " 14 14 13 14  

Cation exch. 
capacity me/100 9 

10.0 6.1 5.5 7.5 
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Tab le  6.41 

V e g e t a t i o n  t y p e :  C a s h e w  p l a n t a t i o n  5111 p i t  No. 41 

D e s c r i p t i o n  

0-20 cm S t r o n g  brown loamy sand, g r a n u l a r ,  v e r y  h a r d ,  
m o d e r a t e l y  g r a v e l l y ,  abundant coarse  r o o t s ,  g r a d u a l  
smooth boundary ,  s t r o n g l y  a c i d .  

20-40 cm Dark r e d d i s h  brown, sandy loam, b l o c k y ,  f i r m ,  
m o d e r a t e l y  g r a v e l l y ,  many c o a r s e  and medium r o o t s ,  
o c c a s i o n a l  p i e r - e s  o f  b r o k e n  i r i ' n  pan, s t r o n g l y  a c i d .  

40-60 cm Dark r e d d i s h  brown, loam, mass ive ,  v e r y  f i r m ,  h i g h l y  
g r a v e l l y ,  abundant f i n e  r o o t s ,  s c a t t e r e d  Fe/Mn 
c o n c r e t i o n s  r a n g i n g  f r o m  s o f t  t o  h a r d ,  some 
i n f i l t r a t i o n  i n  v e r t i c a l  s t r e a k s ,  s t r o n g l y  a c i d .  

_---___-________________________________------------------------ 
Depth (cm) 

..................................... P r o p e r  t i es 
0-20 20-40 40-60 0-60 

---_--_---------_L--------------------------- _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _  

G r a v e l  7, 

Sand I' 

S i l t  I' 

C l a y  " 

PH 

Organ ic  ca rbon  % 

Exch. bases m e / 1 0 0  g 

Exch. a c i d i t y  I' 

plv. N ppm 

E x t r .  P " 

E x t r .  K I '  

E x t r .  Ca " 

E x t r .  Mg I' 

C a t i o n  exch. 
c a p a c i t y  m e / 1 0 0  g 

19 

82 

10 

0 

5.4 

2.12 

1 

7.3 

20 1 

7 

180 

24 

8 

8.3 

23 

76 

13 

11 

5.4 

1.46 

4 

7.0 

117 

4 

90 

30 

13 

11.0 

36 

73 

13 

14 

5.2 

1.24 

3 

4.6 

104 

7 

90 

32 

12 

7.6 

26 

77 

12 

11 

5.3 

1.61 

3 

6.3 

141 

6 

120 

29 

11 

9.3 
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6.5.5.  Soi1 properties i n  grasslands 

G r a s s l a n d s  a r e  on h i l l y  a r e a s  w i t h  e l e v a t i o n  r a n g i n g  from 1 0 0  t o  

150 m .  T h e  morphological d e s c r i p t i o n ,  and p h y s i c a l  and c h e m i c a l  

p r o p e r t i e s  of  s o i l s  in d i f f e r e n t  l a y e r s  i n  g r a s s l a n d  a r e  g i v e n  i n  

T a b l e s  4 2  t o  4 5 .  The mean v a l u e s  o f  s o i l  p r o p e r t i e s  a r e  shown i n  

Tab1es 4 6  and 47 .  The s o i l s  a r e  w e l l  d r a i n e d .  S a n d ,  o r g a n i c  c a r t o n ,  

e x c h a n g e  a c i d i t y ,  e x t r a c t a b l e  N, K and Ca and  c a t i o n  e x c h a n g e  c a p a c i t y  

d e c r e a s e  w h e r e a s  c l a y  and  pH v a l u e s  i n c r e a s e  w i t h  d e p t h .  No p a t t e r n  

is o b s e r v e d  for g r a v e l ,  s i l t ,  e x c h a n g e a b l e  b a s e s ,  e x t r a c t a b l e  P and  Mg 

c o n t e n t s .  The s o i l  is s a n d y  loam and s t r o n g l y  a c i d .  

The a v e r a g e  v a l u e s  f o r  g r a v e l ,  s a n d ,  s i l t  and c l a y  i n  t h e  

0-60 cm l a y e r  a r e  15, 78, 11 and 11%. The a n a l o g o u s  v a l u e s  f o r  s o i l  

pH, o r g a n i c  c a r b o n ,  e x c h a n g e a b l e  b a s e s ,  e x c h a n g e  a c i d i t y  and  c a t i o n  

e x c h a n g e  c a p a c i t y  a r e  5 . 2 ,  1 .51% and 10,  7 . 4  and 1 7 . 4  me/100  g s o i l .  

E x t r a c t a b l e  N, P ,  K,  Ca and Mg v a l u e s  a r e  1 2 7 , 7 , 3 3 0 , 2 1  and  1 4  ppm, 

r e s p e c t i v e l y .  

6.5.6. Soil properties in the different forest ecosystems - 
a comparison 

I n  t h e  s t u d y  a r e a ,  a c o m p a r i s o n  o f  s o i l  p r o p e r t i e s  i n  t h e  

e v e r g r e e n  and m o i s t  d e c i d u o u s  f o r e s t s ,  g r a s s l a n d ,  t e a k  and c a s h e w  

p l a n t a t i o n s  r e v e a l s  t h e  s t a t e  o f  t h e  s i t e .  
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T a b l e  6 . 4 2  

V c g e  t a t i or1 t y p e  : b r a s s  1 and 5 0 1 1  p i t  No. 42 

D e s c r  i p  t i o n  

0-20 cm Very  d a r k  g r a y i s h  b r o w n ,  loamy s a n d ,  g r a n u l a r ,  h a r d ,  
s l i g h t l y  g r a v e l l y ,  a b u n d a n t  medium r o o t s ,  f e w  s m a l l  
f a i n t  b r o w n i s h  m o t t l e s ,  s t r o n g l y  a c i d .  

20-40 cm S t r o n g  b r o w n ,  l o a m ,  b l o c k y ,  f i r m ,  m o d e r a t e l y  
g r a v e l l y ,  many m e d i u m  r o o t 5 ,  o c c a s i o n a l  p i e c e s  of i r o n  
pan  w h i c h  a r e  e a s i l y  b r e a k a b l e ,  v e r y  s t r o n g l y  a c i d .  

4( --hO c m  Dark t i rown,  s a n d y  l o a m ,  b l o c k y ,  f i rm,  s l i g h t l y  
g r a v e l l y ,  f e w  f i n e  r o o t s ,  s t r o n g l y  a c i d .  

G r a v e l  X 13 19 15 16 

SanL " 81 74 77 77 

S i l t  " 11 13 10 11 

C l a y  I' 8 13 13 12 

PH 5 . 2  4.8 5.4 5.1 

O r g a n i c  c a r b o n  % 2.82 1.29 1.29 1.80 

E x c h .  b a s e s  m e / 1 0 0  q 16 10 11 12 

E x c h .  a c i d i t y  " 9.6 7.2 5 .O 7.3 

A v .  N p p m  223 103 98 141 

E x t r .  P " 10 4 8 7 

E x t r .  K " 470 310 270 35 0 

E x t r .  Ca 'I 44 24 12 27 

Extr. Mg " 22 20 16 19 

C a t i o n  e x c h .  25.4 17.2 16.0 19.3 
c a p a c i t y  m e / 1 0 0  g 
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Table 6.43 

Vegetation type: G i  dssland Soil pit No. 43 

Description 

0-20 cm Dark  brown, loamy sand, granular, hard,  moderate:.^ 
gravelly, abundant medium roots, some faunal void!,, 
including termite nests, very strongly acid. 

20-40 cm Strong brown,  sandy loam, blocky, slightly firm, 
moderately gravelly, many medium roots, many fine sub- 
rounded Fe/Mn concretions, strongly acid. 

40-60 cm Yellowish red, sandy loam, massive, slightly firm, 
slightly gravelly, abundant fine roots, many fine and 
medium distinct clear brownish mottles, strongly acid. 

________--__________---------_--_---------------------------_--- 
Depth (cm) 

____________________------_-------_-- Properties 
0-20 20-40 40-60 0-60 

________________________________________------------------ 

Gravel 7, 

Sand " 

Silt 'I 

Clay 

pH 

Organic carbon % 

Exch. bases me/100 g 

Exch. acidity I' 

A v .  N ppm 

Extr. P " 

Extr. K I' 

Extr. Ca I' 

Extr. Mg " 

Cation exch. 
capacity me/100 g 

17 

81 

11 

8 

4.8 

2.40 

11 

6.6 

218 

11 

540 

56 

18 

17.6 

20 

75 

12 

13 

5.4 

1.50 

8 

6.2 

111 

6 

470 

42 

14 

14.2 

15 

75 

11 

14 

5.4 

0.78 

10 

4.9 

69 

7 

50 

34 

12 

14.9 

17 

77 

11 

12 

5.2 

1.56 

10 

5.9 

133 

8 

35 3 

44 

15 

15.9 
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Table 6.44 

Vegetation type: Grassland Soil pit No. 4 4  

Description 

0-20 cm Dark brown, loamy sand, granular, friable, slightly 
gravelly, abundant medium roots, mat o f  fibrous roots 
along the leaves, strongly acid. 

20-40 cm Strong brown, loamy sand, blocky, slightly firm, 
moderately gravelly, many medium roots, occasional 
Fe/Mn concret ons and softer nodules, strongly acid. 

40-60 cm Dark brown, sandy loam, massive, firm, slightly 
qravelly, abundant fine roots, distinct clear reddish 
mottles, strongly acid. 

Gravel % 7 19 10 12 

Sand " 85 79 77 80 

Silt " 8 12 12 11 

Clay " 7 9 11 9 

pH 5.1 5.4 5.4 5.3 

Organic carbon % 1.69 1.09 0.67 1.15 

Exch. bases me/100 g 14 12 10 12 

Exch. acidity I' 11.3 9.7 7.0 9.3 

Av. N ppm 

Extr. P 'I 

Extr. K I' 

Extr. Ca " 

143 95 58 99 

7 6 4 6 

500 4 30 90 340 

44 42 40 49 

Extr. Mg 'I 14 12 17 14 

Cation exch. 
capacity me/100 g 

25.3 21.7 17 .O 21.3 
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T a b l e  6.45 

Vegetation t y p e :  G r a s s l a n d  S o i l  p i t  No. 4 5  

D e s c r  i p t i o n  

0-20 cm Dark b r o w n ,  loamy s a n d ,  g r a n u l a r ,  h a r d ,  s l i g h t l y  
g r a v e l l y ,  a b u n d a n t  medium r o o t s ,  s u r f a c e  l i t t e r  and  
mat  o f  f i n e  f i b r o u s  r o o t s ,  v e r y  S t r o n g l y  a c i d .  

20-40 cm V e r y  d a r k  g r a y i s h  b rown,  loamy s a n d ,  b l o c k y ,  f i r m ,  
s l i g h t l y  g r a v e l l y ,  many medium r o o t s ,  s c a t t e r e d  
r e m n a n t s  of l a t e r i t e ,  s t r o n g l y  acid. 

40-60 cm Dark b r o w n ,  s a n d y  loam,  m a s s i v e ,  v e r y  f i r m ,  slightly 
g r a v e l l y ,  f ew f i n e  r o o t s ,  f ew f i n e  and  medium f a i n t  
r e d  m o t t l e s ,  s t r o n g l y  a c i d .  

G r a v e l  % 12 12 15 13 

S a n d  'I 82 79 76 79 

S i l t  I' 10 11 12 11 

C l a y  " 8 10 12 10 

pH 5 .0 5.2 5.3 5.2 

O r g a n i c  c a r b o n  % 2.40 1.35 0.87 1.54 

E x c h .  b a s e s  me/100 q 7 7 8 7 

Exch .  a c i d i t y  I' 8.2 7 .1  6.1 7.1 

Av.  N ppm 22 1 108 71 133 

E x t r .  P " 11 6 4 7 

E x t r .  K I' 350 250 230 277 

E x t r .  Ca " 26 18 18 21 

E x t r .  Mg " 10 5 8 8 

C a t i o n  e x c h .  
c a p a c i t y  me/100  g 

15.2 14.1 14.1 14.5 
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exchange acidity values, while in the moist deciduous forests, they 

are vice  v e r s a ,  except for gravel contents which are nighest in 

grass1 and. Teak soils have the maximum silt contents where as in 

the other three they remain same and are lower also. Acidity is; 

highest in soils of evergreen forest and that in moist deciduous; is 

least acidic. Organic carbon, extractable N and K contents are more 

in moist deciduous forests, in contrary to the lowest values in teak. 

Soils in teak plantation process more exchangeable bases contents and 

cation exchange acidity values whereas they are found to be least in 

cashew plantations. Extractable P contents are lowest in moist 

deciduous forests and are highest in grassland. Evergreen forest 

soils contain lowest Ca and Mg contents while they are found to be 

highest in moist deciduous forests and teak plantations, respectively. 

Thus, i t  could be seen that the nature and properties of soils 

vary considerably between vegetational types. Excluding gravel, silt, 

extractable P, Ca and Mg, all other properties are found to differ 

significantly between the five vegetation types(Tab1e 4 8 ) .  Hence the 

particular vegetation depends on the soil for its supply of water and 

nutrients as well as for physical support. At the same time, i t  

implies the soil in a specific way by way via the type and amount of 

litter deposited on the surface, the microclimate it creates, and, as 

a consequence of these two influences, the result of the activity of  

the particular decomposer systems associated with it. The vegetation 

changes therefore influence the soil and eventually, its functions as 

a supplier of nutrients and water. 
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The natura1 forests are found to be disturbed. Degradation of 

the forests is originating from the foothi is and radiates towards 

the hill top. I t  i s  possible to visualise a circle of human influence 

on the surrounding forests and plantations and the radius of the 

circle is characterised by increasing distance and declining intensity 

of forest degradation. Mushrooming of private lands on all sides of 

natural forests and plantations has attributed to a linearity in the 

degradation pattern on the whole and in certain cases, the pattern is 

radial. 

The structural and functional adaptations of the natural forests 

to the climatic and edaphic environment are relatively efficient to 

maintain and conserve a viable, perpetual ecosystem when compared to 

the plantations. In the natural forests, it could be seen that the 

top soil has a more favourable structure and comparatively high orga- 

nic matter content. It is also found that there is dense development 

of feeder roots, the microclimate is relatively even and, there is a 

high nutrient inventory. Combination of these characteristics result 

in better conservation of nutrients and topsoil by preventing losses 

through leaching and erosion. In terms of their texture, soils in the 

evergreen forests and cashew plantations are sandy loam while in the 

other two, it is loamy sand. 

The soil belong to the group of red soils or oxisols or red 

ferrallitic soil. The colour of these soils is red, of different 

intensities and lines depending on the content of Fe2O-5, A1203 and 

S102. T h e  content of crystallized forms of iron compounds is high in 

the plantations. The latter is evidenced by the presence of iron 
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concreations in most of the pits. These concretions indicate b o t h  the 

onset o f  the initial stages of laterisation and various forms of  

latter’s manifestation. These soils have originated from the weatner- 

ing of acid crystalline rocks aided by warm humid climate and forest 

vegetation. Relief and tree cover play a major role in the formation 

and degradation o f  these soils. Areas devoid o f  natural forest are 

seen to be more eroded. The soil thickness decrease in slopes and 

again increases at the foothills, owing to the material eroded from 

the elevated parts of such slopes. 

The natural evolution of these soils may proceed in different 

ways. The tropical red ferrallitic soils may turn into r e d  lessivated 

and later by kaolinization and mottling to concretionary type and 

further by dehydration and compaction to laterites. The transition 

between these stages are closely related t o  the alterations of vegeta- 

tion covers, the intensity o f  disturbance and over all, effect o f  

f i r e .  

Thus the soil cover is characterised by soils which are red 

leached with mottled horizons in the plantations. Concretions of iron 

a r e  also seen in most of the pits in the plantations. The general 

tendency is towards laterisation which will be enhanced by alteration 

in the vegetation cover and other environmental impacts. 

The structure o f  soils in the plantations of teak and cashew 

reveals that soil deterioration is partly due  to the hardening of pre- 

existing lateritic soils on exposure. On slopes and where leaf litter 
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The change in the vegetation composition and structure has had 

its impact on the soil cover too. Most of the soils in the planta- 

tions have been Subjected to intensive erosion and thereby skeletonis- 

ing. The soil thickness is maintained I y deposits from hill top. In 

the middle portions of the slopes, the soil has been denuded as evi- 

denced by the shortening of the humus accumulative horizon. The orga- 

nic matter is the main store house of plant nutrients and the same is 

the result o f  rhythms in forest growth and development and the rates 

o f  constant exchange of matter and enerqy between plants and soils. 

Even the soils in the plantations are found to be highly deteriorated 

in the sense that organic matter and N decreased and the levels of 

most nutrients continued to decrease when compared with those of the 

natural forests. This also shows tha? organic matter and nutrient 

cycles are more open under plantations. 

The decrease in soil organic matter in the plantations may be 

explained by the low rate of addition and incorporation o f  fresh and 

partially decomposed litter material, at the same time as the normal 

rate of oxidation o f  soil humus continues. The structural deteriora- 

tion is associated with the decrease in soil humus. It is also quite 

likely that the small biomass o f  fine roots under the plantations will 

not be able to maintain a high porosity. A decrease in soil porosity 

may lead to lower infiltration rate and loss o f  soil moisture reten- 

tion capacity which results in surface run-off and erosion. 
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The most obvious and remarkable features appearing from the 

Tables 6.1 to 6.16 are the very high and evenly distributed nutrient 

content of the soils in the natural forests. The only exceptions are 

the extractable P values which are quite low due to the fixation of P. 

Mineral nutrient levels are more varied and complicated. The 

individual nutrient contents may both increase or decrease in condi- 

tions under forest, as a result of various management and ecological 

conditions. The clearing of the natural forest vegetation is a drama- 

tic ecological event with far-reaching implications on, among else, 

the soil conditions of the site. Following canopy closure and up t o  

the time of clearfelling, it is the tree crop itself and its ecolo- 

gical conditions that exert a dominant influence on soil and nutrient 

dynamics (Lundgren, 1978). 

The soil p H  values indicate that the monoculture has not pro- 

duced much influence on soil acidity. There is a more or less closed 

nutrient cycle between soil and vegetation in the natural forest. A 

dense development of feeder roots in the litter and topsoil, often 

with very intense mycorrhiza development, relatively high organic 

matter content in the top soil, which substantially increases the 

nutrient retention capacity, various N fixing mechanisms and a favour- 

able top soil structure preventing losses by surface erosion are some 

important adaptations t o  the soil conditions in the natural forest. 

Another fact is that the amount of organic matter and nutrients stored 

in the living vegetations is very high in relation to the annually 

circulated amount which reduces the risk of high losses during seasons 
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of excessive rain fall. It is most likely that a monoculture planta- 

tions will possess. the Same spectrum of N-fixing mechanism as a natu- 

r a l  forest. 

Fears o f  soil changes under plantations have been repeatedly and 

increasingly expressed during the last decades and comparatively few 

studies have been carried out to elucidate the problem (Lundgren, 

1978) .  The scarcity of factual informations on this point is striking 

and embarrassing. In the present study i t  could be seen that biolo- 

gical uniformity, the fragility of top soil structure, the disturbance 

of decomposer activity, the repeated exposure of soils to sun and 

rain, the effects of associated management practices have made the 

soils in the plantations less fertile. 

The observations of Campbell and Souster (1982), Mwonga and 

Mochoge (1989)  and Aborisade and Aweto (1990) on soil contrasts 

resulting from differences in vegetation types corroborate the present 

f indings. 

6 . 5 . 7 .  Soil map 

The soils are classified into four subtypes of the type red 

ferrallitic. The base map is prepared in the scale 1:25000. 

Ferrallitic soils are characterised by a complete weathering of 

the primary minerals accompanied by the elimination o f  the major part 

o f  the alkaline and earth bases and of a large part of the silica. In 

the study area, the following four subtypes of this soil type are met 

with (Fig. 6.1). 
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6.5.7.1. Typical red ferrallitic soils 

This subtype is found only in evergreen forest. The upper hori- 

zon is rich in organic matter and concretionary layers are conspicu- 

ously absent,. This subtype occupies only 3% of the total area. 

6.5.7.2. Lessivated red ferrallitic soils 

Located in the moist deciduous forest this subtype occupies 53% 

of the area. The soil is deep with more organic carbon and sand con- 

tent than the typical subtype. This subtype is an indicator of the 

onset of vegetation degradation. 

6.5.7.3. Shortened red ferrallitic soils 

Intensive erosion has removed the upper layers o f  this subtype 

exposing the lower ones. These soils are low in organic matter and 

high in exchangeable bases. This subtype is present in 10% o f  the 

area and occurs in grasslands. 

6.5.7.4. Concretionary red ferrallitic soils 

This subtype is the most dominant one occupying 34% of the area. 

The soil is shallow, contains mottles or concretions indicating advan- 

cing stages of laterisation of  the soil. This subtype occurs in plan- 

tations of teak and cashew. 

6.6. CONCLUSIONS 

Study of  soils in evergreen and moist deciduous forests, grass- 

land and cashew and teak plantations in the proposed Nature Study 
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     Centre of Malayattoor forest Division reveals that they are loose in 

the evergreen forest with a favourable structure. Soils are sandy 

loam in the evergreen forest, grassland and cashew plantations while 

in the moist deciduous forests and teak plantations, they are loamy 

sand. Soils ate very strongly acid in the evergreen, whereas, in 

other vegetation types, they are strongly acid. The nature and pro- 

perties of soils in the five ecosystems varied significantly. The 

soils are classified into four subtypes of the type red ferrallitic. 

Evergreen forest soils are typical red ferrallitic while those in the 

moist deciduous are lessivated. Grassland soils are classified as 

shortened red ferrallitic whereas soils in teak and cashew plantations 

are concretionary. The soils in the planta'ions are found to be 

deteriorated and necessary management measures are recommended to 

preserve and enhance the fertility of the land. 
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ABSTRACT 

Landuse and land cover inventories in the form of maps are 

prepared for the forests of Malayattoor based on the technique of 

digital imaging o f  satellite data. The structural aspects o f  the vege- 

tation of the area were studied from stratified samples using quadrat 
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methods, density, abundance, frequency, relative density, relative 

frequency, relative basal area and important value index o f  important 

species in fourteen locations o f  the study area is given table-wise in 

the report along with a land cover map of the area based on digital 

image processing. 

7 . 1 .  INTRODUCTIDN 

7.1.1. Study area 

The study area possess an undulating terrain and the major 

forest type of the area is moist deciduous, with semievergreen forests 

along the river courses. The altitude of the area range from 50 to 

350 m and the highest peak is Kurishumudi (387 m). The general direc- 

tion of the drainage system is East - West and the area is well 

drained to Periyar river. 

7.1.2. Vegetation analysis 

The landuse/land cover inventories in the form of maps are 

highly essential for the optimal utilization and management of land 

resources. Further, information on the spatial distribution of land 

cover categories and the patterns of their change is a pre-requisite 

for planning, utilization and management of land resources of any 

area. This information permits a better understanding of the land 

utilization aspects like cropping patterns, fallow lands, forests, 

water bodies, etc. The land cover map of the study area was prepared 
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using remote sensing aata products, to get a general idea regarding, 

the distribution of different cover classes. The techniques of digital 

imaging o f  satellite data (IRS-1A) was mainly used for the mapping. 

The visual interpretation techniques were also adopted for the genera- 

tion of maps from aerial photographs (Panchromatic black and white 

aeri a1 photographs of 1975). 

The information extraction from the satellite data could be 

achieved either through visual interpretation or digital image pro- 

cessing technique. The digital image analysis permits fast computer 

processing and handling voluminous data. Also, digital analysis allows 

maximisation o f  information extraction, removal of subjectivity in in- 

terpretation, better output accuracy, etc. 

7.2. METHODOLOGY 

7.2.1. Digital image analysis 

The digital image analysis of satellite data (preprocessed CCT 

of IRS 1A-LISS2, Path 26, Row 61, of Feb. 1989) was carried out on a 

VAX-11/780 System at Regional Remote Sensing Service Centre (RRSSC), 

Bangalore, using VIPS-32 software. A false colour composite ( F C C )  of 

the row image of bands 4, 3 and 2 in red, green and blue colours res- 

pectively was created for the preliminary appraisal of the area. The 

false colour composites generated by various combinations of enhanced 

outputs and row data were initially assessed f o r  their visual inter- 

pretability. An area of 512 x 512 Pixel size covering the field area 
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v i s e d  c l a s s i f i c a t i o n  sys tem u s i n g  m a x i m u m  l i k e l i h o o d  a l g o r i t h m  w a s  

adopted t o  s t r a t i f y  v e g e t a t i o n  on t h e  b a s i s  o f  s p e c i e s  Compos i t i on ,  

t y p e  and physiognomy. S t r e t c h i n g  and enhancement, c l a s s  s e p a r a b i l i t y ,  

band ratioing, smoothening,  e t r .  a r e  t h e  o t h e r  m a j o r  f u n c t i o n s  p e r -  

formed. The common image enhancement t e c h n i q u e s  w e r e  a l s o  pe r fo rmed .  

7 . 2 . 2 .  A e r i a l  p h o t o - i n t e r p r e t a t i o n  

A v e g e t a t i o n  m a p  o f  the s t u d y  a r e a  w a s  a l s o  p r e p a r e d  f r o m  

a e r i a l  pho tog raphs  o f  1975, u s i n g  s t a n d a r d  p h o t o - i n t e r p r e t a t i o n  t e c h-  

n i q u e s  (Tomer and M a s i l k a r ,  1972). B l a c k  and w h i t e  a e r i a l  pho tog raphs  

o f  1:40,000 s c a l e  w i t h  60% t o  80% f o r w a r d  o v e r l a p ,  10% t o  40% l a t e r a l  

o v e r l a p  and 23 cm x 23 cm f o r m a t  s i z e  w e r e  used f o r  t h e  s t u d y .  T h e  

p h o t o - s t r a t i f i c a t i o n  scheme was adopted f o r  the pu rpose  o f  i n t e r p r e t a -  

t i o n ,  u s i n g  v a r i o u s  p h o t o  e lements  such as  tone ,  t e x t u r e ,  e t c .  Based 

on t h e  i n t e r p r e t a t i o n  key  thus p r e p a r e d  ( T a b l e  7.15), c o v e r  c l a s s  

d e l i n e a t i o n  was done and p r e f i e l d  maps w e r e  t a k e n  t o  f i e l d  f o r  s p o t  

c h e c k i n g  w i t h  the e x i s t i n g  n a t u r a l  s tands .  D e n s i t y  s t r a t i f i c a t i o n  o f  

c o v e r  t y p e s  w e r e  done and t h e  m a j o r  f o r e s t  t y p e s  w e r e  f u r t he r  s u b d i v i -  

ded i n t o  t h r e e  d e n s i t y  c l a s s e s  a r b i t r a r l y ,  v i z .  spa rse  ( l ess  t h a n  30% 

canopy c o v e r ) ,  medium (30-60% canopy c o v e r )  and dense (more t h a n  60% 

canopy c o v e r a g e ) .  The  s t r u c t u r a l  a s p e c t s  o f  v e g e t a t i o n  was s t u d i e d  

f r o m  the s t r a t i f i e d  samples u s i n g  q u a d r a t  methods. 
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7 . 2 . 3 .  Vegetation analysis 

The quadrat data was processed using the standard formulae (see 

Appendix I) to obtain structural statistics of vegetation (Muller- 

Dombois and Ellenberg, 1978). The vegetation parameters like density, 

percentage f r e q u e n c y ,  abundance, Important V a l u e  Index (IVl), etc. 

thus generated are supplemented or further references (Tables 7.1 - 

7.14). 

7.3. DISCUSSION FIND CONCLUSIONS 

7.3.1. Mapping 
 

The spectral separability of various forest types and land 

use/land cover categories has been evaluated using training set stati- 

stics. The mean spectral plots, bivariate distributinn, divergence 

matrix analysis and confusion matrix comparison were used for achiev- 

ing the best possible classification of IRS-1A digital data (Jensen, 

1986). Thus the major stages in digital image analysis performed using 

sample segment approach consists of the following steps. 

1. loading o f  image from CCT to disc, 

ii. locating the sample segment on the image, 

i i i .  extraction and storing of sample segments (optional task), 

iv. identification of ground truth sites and generation o f  train- 
ing signaturs, 

v. supervised classification and its evaluation (feed back loop 
to step 314 if necessary), and 

vi. final cover class proportion in each segment. 
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Because of the rigged and hilly nature of the terrain (Fig.

7.1) shadows are more and are mixing with water bodies 1n the area. 

Hence, ratioing and normalization were done for water bodies in the 

area and ratioed output image was combined with the classified output 

image. The hardcopy outputs are taken by the Dunn Camera for further 

study. The colour coded classified output generated was used for the 

preparation of vegetation map of  he study area (Fig. 7.2). 

7.3.2, Vegetation analysis 

The structural aspects of vegetation were studied through 

sampling method.;. The development of sampling methods and primitive 

statistical analysis of samples was substantially simultaneous with 

the origin of ecology. Quantitative sampling methods using small areas 

or quadrats were introduced in a few of the earliest vegetation 

studies (Pound and Clements, 1898; Raunkaier, 1934; Goodall, 1952; 

Greig-Smith, 1964). The phytosociological nature of the vegetation was 

studied from the quadrat data collected from the selected localities 

(Fig. 7.3). The size of the quadrat was standardised at the optimum 

one f o r  the specific forest type (Sharma, et al. 1983) and it was 

fixed as 10 m x 10 m in the present study for the calculation conveni- 

ence. Piecewise linear transect design (Anderson, et al. 1979) was 

adopted f o r  each selected cover types and census quadrats were laid 

down systematically along the linear transect line. The census qua- 

drat of 10 m x 10 m was thus laid at a distance 2 km apart (approxi- 

mately) in the selected localities. The site selection was based on 
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the terrain physiography and c o v e r  type distribution so a 5  t o  acco- 

mmodate all the m a j o r  t y p e s .  A  c u r s o r y  perusal of the e l e v a t i o n  m a p  

( F i g .  7.1) prepared from the S u r v e y  o f  India t o p o s h e e t s  s h o w s  that 

most o f  the s e l e c t e d  localities are within the range of  50 m t o  200 m 

altitudinal zone, and the highest peak is at 387 m (Kurishumudi). 

T a b l e  7 .1 .  Location: Kur ishumudi  

1 Tectona grandis 1.1 80 1.38 52.61 

2 Terminal ia  c renu la ta  0.9 80 1.13 61.20 

3 Bombax ceiba 0.5 50 1 .oo 32.97 

25.38 4 A l b i z i a  procera 0.3 30 1 .oo 

5 Ziziphus xy lopyrus 0.9 70 1.29 31.45 

6 A ls ton ia  s c h o l a r i s  0.4 40 1 .oo 29.18 

7 Holarrhena ant idysenter ica  1.6 90 1.78 47.38 

8 Strychnos nux-vomica 0.3 30 1 .oo 19.83 
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Table 7.2. Location: Kurishumudi (Cashew p lan ta t i on )  

1 C a e s a l p i n i a  sp. 0.7 50 1.40 26.03 

2 Zi zyphus xyl  opyrus 0.9 70 1.29 35.89 

3 Cl erodendrum viscosum 0.4 30 1.33 15.67 

4 Meyna luxiglora 1 .o 40 1.67 39.30 

5 Anacardium o c c i d e n t a l e  1.4 70 2.00 79.60 

6 A l b i z i a  procera 

7 Strychnos nux-vomica 

0.5 50 1 .oo 37.94 

0.2 20 1 .oo 15.01 

8 Gmelina arborea 0.2 20 1 .oo 25.08 

9 Grewia t i l i a e f o l i a  0.3 30 1 .oo 25.48 

2 3 4  



Table 7.3. Location: Kannimangalam 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

M i  t r a g y n a  p a r v i  f o l i  a 

Xy l i  a x y l  o c a r p a  

Grewi a t i  1 i a e f o l  i a  

T e r m i n a l  i a  c r e n u l a t a  

Butea s u p e r b a  

A c a c i a  i n s t i a  

S t r y c h n o s  nux - vom ica  

Cl e rodend rum v i  scosum 

Bambusa s p .  

A r t o c a r p u s  i n t e g r i f o l i a   

D i o s c o r e a  s p  . 
F i  cus h i sp 1 da 

Macaranga  p e l t a t a  

M a l l o t u s  p h i l i p p e n s i s  

0.6 

0.8 

0.3 

0.5 

0.3 

0.5 

0.2 

10.1 

0.3 

0.2 

0.2 

0.2 

0.3 

0.2 

60 

60 

30 

50 

20 

50  

20 

10 

20 

20 

10 

20 

30 

20 

1 .oo 

1.33 

1 .oo 

1 .oo 

1 .50 

1 .oo 

1 .oo 

1 .oo 

1 .50 

1 .oo 

2.00 

1 .oo 

1 .oo 

1 .oo 

36.45 

49.06 

34.62 

47.32 

13.49 

23.86 

9.61 

9.79 

-- 

10.34 

13.82 

-- 

17.18 

14.26 
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Table 7.4. Location: Pandupara 

sl. Name of species 
No. 

D % F  Ab IVI 

1 Grewia t i l i a e f o l i a  0.8 60 1.33 43.84 

2 Xylia  x y l o c a r p a  

3 A c a c i a  i n s t i a  

4 L i m o n i a  a c i d i s s i m a  

5 G a r d e n i a  sp. 

6 A l b i z i a  p r o c e r a  

7 Terminalia b e l l i r i c a  

8 S t r y c h n o s  nux- vom ica  

9 Bambusa sp. 

0.6 60 1 .oo 37.43 

0.5 40 1.25 23.74 

0.5 40 1.25 24.31 

0.2 20 1 .oo 11.59 

0.3 30 1 .oo 23.55 

0.2 20 1 .oo 39.59 

19.41 0.3 30 1 .oo 

0.5 50 1 .oo 27.01 

10 H a l d i n a  cordi f o l i a  0.2 20 1 .oo 49.58 

Table 7.5. Loca t ion :  Kolappara Mudi 

sl. Name of  species 
No, 

D % F  Ab IVI 

1 P o l y a l t h i a  sp .  0.5 50 1 .oo 55.96 

2 Calamus sp. 0.5 40 1.25 38.88 

3 G a r c i n i a  sp. 0.3 30 1 .oo 42.04 

4 Cinnamomum s p  . 0.4 40 1 .oo 44.63 

5 S c h l e i c h e r a  o l e o s a  0.2 20 1 .oo 40.78 

6 D i l l e n i a  p e n t a g y n a  0.1 10 1 .oo 25.02 

7 B a c c a u r e a  c o u r t a l l e n s i s  0.2 20 1 .oo 25.11 

27.60 8 Hydnoca rpus  l au r i f o l i a   0.2 20 1 .oo 
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Table 7.6. Locat ion:  Kurusumudi (Lower slope) 

Alb i z ia  procera  

Alstonia scho lar i s  

Haldina cordif o l i  a  

Xylia  xylocarpa 

  Grewia tiliaefolia  

Limmonia acidissima     

Ziziphus xylopyrus 

Bambusa sp.  

C a s s i a  f i s t u l a  

0.4 

0.4 

0.3 

0.2 

0.3 

0.7 

0.4 

0.3 

0.8 

40 

40 

20 

20 

30 

40 

40 

30 

60 

1 .oo 

1 .oo 

1.50 

1 .oo 

1 .oo 

1.75 

1 .oo 

1 .oo 

1.33 

32.02 

34.42 

50.09 

25.54 

34.27 

33.17 

24.30 

19.52 

46.67 
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Table 7.7. Location: Kannimangalam (Near Check Post) 

1 Xylia xylocarpa 

2 Mallotus philippensis 

3 Grewia tiliaefolia 

4 Terminalia crenulata 

5 Ficus hispida 

6 Albizia lebbeck 

7 Macaranga peltata 

8 Flacourtia indica 

9 Strychnos nux-vomica 

10 Bauhinia s p .  

1.2 70 1.71 46.81 

0.3 30 1 .oo 18.80 

1.1 80 1.38 50.20 

0.4 40 1 .oo 24.87 

0.3 20 1.50 12.96 

0.4 4c  1 .oo 37.52 

0.2 20 1 .oo 23.20 

0.1 20 1 .oo 8.79 

0.5 40 1.25 20.32 

0.7 50 1.40 24.22 

11 Ziziphus xylopyrus 0.4 40 1 .oo 16.15 

12 C a  1 ycop t e ri s f 1ori  bunda 0.4 40 1 .oo 16.15 
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Table 7.8. Location: Kannimangalam (Mid slope) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

Xyl i  a xylocarpa 

Haldina cordi fol ia   

Terminalia bellirica    

A a c i a  i n s t i a  

Terminallia  c r e n u l a t s  

Macaranga pel t a t a  

Tetrameles nudif l o r a  

Bambusa s p .  

Ziz iphus xy lopyrus 

Strychnos nux-vomica 

Grewia tiliaefolia   

C a l  ycoptereis floribunda     

1.8 

0.6 

0.3 

0.5 

0.3 

0.1 

0.3 

0.8 

0.2 

0.2 

0.2 

0.3 

90 

60 

30 

30 

30 

10 

30 

70 

20 

20 

50 

30 

2.00 

1 .oo 

1 .oo 

1.67 

1 .oo 

1 .oo 

1 .oo 

1.14 

1 .oo 

1 .oo 

1.20 

1 .oo 

61.03 

42. a6 

21.02 

15.78 

25.77 

13.48 

23.26 

30.13 

8.46 

10.56 

35.03 

12.45 
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T a b l e  7 . 9 .  L o c a t i o n :  Kannimangalam (Upper s l o p e )  

sl. Name of s p e c i e s  
No. 

D % F  Ab I V I  

1 Tectona qrand is  0.9 80 1.13 44.83 

2 Lagerstroemia microcarpa 0.8 60 1.33 36.79 

3 Ficus  h i s p i d a  0.3  30 1 .oo 16.51 

4 Grewia  t i l i a e f o l i  a 0.7 60 1.17 39.51 

5 Zizyphus xy lopyrus 0.3 30 1 .oo 13.13 

6 Terminal ia  b e l l i r i c a  0.5 50 1 .oo 36.48 

7 Albizia lebbeck 0.3 30 1 .oo 26.25 

8 Termina l ia  c renu la ta  0.2  20 1 .oo 17.91 

9 X y l i a  xylocarpa 0.8 70 1.14 30.23 

10 Calycop t e r i s  f l o r i  bunda 0.6 40 1.50 19.80 

11 Cassia f i s t u l a  0.1 10 1 .oo 6.40 

12 Macaranga pel t a  t a  0.1 10 1 .oo 12.16 
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Table 7.10. Location: Near KFDC (Plantation) 

1 Tectona g r a n d i s  0.8 70 1.14 41.88 

2 Te rm ina l i a  c r e n u l a t a  0.4 40 1 .oo 26.68 

3 C a s s i a  f i s t u l a  0.4 40 1 .oo 24.42 

4 X y l i a  xy l oca rpa  1.5 80 1.88 52.88 

5 A l b i z i a  sp. 0.4 40 1 .oo 34.93 

6 A l s t o n i a  scholaris 0.3 30 1 .oo 28.25 

7 Macaranga p e l t a t a  0.3 30 1 .oo 18.70 

8 Z i z i phus  xy l opy rus  1.1 80 1.38 36.28 

9 C a l y c o p t e r i s  f l o r i b u n d a  0.3 30 1 .oo 14.03 

10 Pambusa s p .  0.6 50  1 .%O 21.24 
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T a b l e  7 .11.  Loca t ion :  Pandupara (Mid  s l o p e )  

1 T e c t o n a  g r a n d i s  0.7 60 1.17 42.30 

2 Albizia sp. 0.4 40 1 .oo 35.18 

3 F i c u s  h i s p i d a  0.5 40 1.25 24.37 

4 X y l i a  x y l o c a r p a  1 .o 80 1.25 53.99 

5 G r e w i a  t i l i a e f o l i a  0.6 50 1 ."O 45.05 

b A c a c i a  i n s t i a  0.4 40 1 .oo 21.12 

7 A l s t o n i a  s c h o l a r i s  0.3 30 1 .oo 27.83 

8 L a g e r s t r o e m i a  m i c r o c a r p a  0.2 20 1 .oo 16.72 

9 G m e l i n a  a r b o r e a  0.1 10 1 .oo 10.22 

10 A r t o c a r p u s  h i r s u t u s  0.2 20 1 .oo 23.00 
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T a b l e  7 .12 .  Location: Illithodu 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Tec t o n a  g r a n d i  s 

Terminalia c r e n u l a t a  

Xy l i  a xylocarpa 

D a l b e r g i a  s i s s o i d e s  

F l a c o u r t i a  indica 

S w i e t e n i a  mahagoni 

A l b i z i  a procera 

P t e  roca rpus ma rsupi um 

Fi cus h i spi da 

H a l d i n a  c o r d i f o l i a  

1 .o 

0.4 

0.5 

0.5 

0.5 

0.7 

0.4 

0 .4  

0.4 

0.2 

70 

30 

40 

50 

50 

60 

40 

40 

40 

20 

1.43 

1.33 

1.25 

1 .oo 

1 .oo 

1.17 

1 .oo 

1 .oo 

1 .oo 

1 .oo 

42.88 

20.57 

24.84 

26.03 

22.28 

58.10 

26.82 

22.84 

19.17 

36.44 

, 
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Table 7.13. Loca t ion :  Kur ishumudi (South)  

sl. Name o f  spec ies  
No. 

D % F  F\b I V I  

1 Terminalia  crenulata  

2 A lb iz ia   l ebbeck 

3 Ficus  h i sp ida  

4 Haldina cord i fo l ia   

0.8 70 1.14 46.77 

0.4 40 1 .oo 28.58 

0.6 40 1.50 24.73 

0.5 50 1 .oo 54.68 

5 A l s t o n i a  s c h o l a r i s  0.5 50 1 .oo 37.74 

b Ca lycop te r i s  floribunda  0.6 40 1 .SO 23.95 

7 Grewia t i l i a e f o l i a  

0 Gmelina arborea 

9 Strychnos nux-vomica 

10 Ziz iphus xy lopyrus 

11 Bambusa s p .  

0.4 40 1 .oo 28.94 

0.1 10 1 .oo 11.72 

0.2 20 1 .oo 14.78 

0.3 30 1 .oo 15.72 

0.3 20 1.50 12.68 
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Tab le  7.14. L o c a t i o n :  Pandupara (Upper s l o p e )  

1 Terminalia crenulata 0.7 70 1 .oo 47.35 

2 Lannea coromandelica 0.3 30 1 .oo 21.71 

3 Acacia instia 0.3 30 1 .oo 16.97 

4 Grewia tiliaefolia 0.5 40 1.25 32.44 

5 Xylia xylocarpa 0.3 30 1 .oo 24.61 

6 Albizia lebbeck 0.4 40 1 .oo 44.66 

7 Calycopteris floribunda 0.3 30 1 .oo 16.46 

8 Bambusa sp. 0.5 50 1 .oo 26.79 

9 Terminal i a  be1 1 i rica 0.4 30 1.33 53.63 

10 Dalbergia sissoides 0.2 20 1 .oo 15.20 
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Tab le  7.15. Image i n t e r p r e t a t i o n  key f o r  l a n d  c o v e r  mapping u s i n g  panchro-  
m a t i c  b l a c k  and w h i t e  a e r i a l  pho tog raphs  

sl. Cover t y p e  
No. 

Tone T e x t u r e  P a t  t ern/Remarks 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Everg reen  f o r e s t s  

M o i s t  deciduous  f o r e s t s  

Dry dec iduous  f o r e s t s  

Scrub 

P l a n t a t i o n  (Rubber )  

I ,  (Teak)  

8 ,  ( E u c a l y p t u s )   

 
I, (Cashew)  

,I (M ixed )  

A g r i c u l t u r e  

F o r e s t  b l a n k  

Exposed r o c k  

Hab i t a t  i o n  

W a t e r  b o d i e s  

Black F i n e  

G r e y i s h  Medium 

B l a c k  Coarse 

Grey Coarse 

B l a c k  F i n e  

L i g h t  g r e y  Ned i u m  

G r e y i s h  Med i u m  

Dark g r e y  Medium 

G r e y  mixed Medium 

Whitish g r e y  -- 

Whi t i sh   

L i g h t  g r e y  

-- W h i t e  

-- B l a c k  

Smooth 

Medium 

Rough 

Rough 

Smooth 

Arrangements s e e n  
i n  young p l a n t a -  
t i o n s  

Medium 

Arrangements seen 

Medium 

Shape, s i z e ,  
l o c a t  i o n ,  a s s o -  
c i a t i o n ,  e t c .  
c o n s i d e r e d  
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Density (D) 

Abundance (Ab) 

% Frequency ( % F )  

Relative density (RD) 

APPENDIX I 

FORMULAE USED 

Total number of individuals 

No. of quadrats o f  occurrence 
-  - 

No. of quadrats o f  occurrence 

Total number of quadrats studied 
x 100 -  

No. o f  individuals of the species 

No. of individuals o f  a l l  species 
x 100 = _________________________________________ 

No. of occurrence o f  the species 
in the quadrat 

x 100 =  Relative frequency (RF) 
No. of occurrence o f  all species, 

Basal area of the species 

Basal area of  all species 
x 100 Relative basal area (RBA) = ......................... 

Important Value Index (IVI) = Relative Density + Relative Frequency + 
Relative Basal Area 
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