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INTRODUCTION



CHAPTm I  

irraoDDcrioH

Termites are exopterygote insects living In colonies 

like any other aoeial insects. They are polymorphic and the 

individuala of the colony are differentiated into various 

oastee, ehioh exhibit division of labour to perfora various 

biological activities. Their role in the disintegration of 

wood and decomposition of organic natter and other celluloss 

materials are wellknown. They depend entirely upon mood, 

either living or dead or plant litte r, cow dung and humus aa 

they are capable of digesting cellulose by virtue of their 

intectlnal bacteria and protosoans*

Majority of termite cpeeles are knocn to inhabit 

coil either aa mound builders or underground dwellers*

These cpecles form a dominant group of coll fauna and play 

an important role aa degrading agentc In the tropical forectc.

Affirmative attempts with regard to the accecament of 

locc to dung and farm yard manure are lacking* eventbough 

termites play an Important role aa litter decomposers in ths 

scocyctem* They feed on Important manures llks dung, farm 

yard manure* root stubbles* dry leaves and humus. Termites 

cover almost a ll  materials including wood, dung* organic
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d e b r ie e  and p la n t  l e f t  e v e ra  a f t e r  h a rv e s t by earthen 

a h e e tln g  and c o n v e rt them in t o  heapa o f  mud, th u e  d e p le te  

th a  n u t r ie n t  co n te n t o f  th a  e o ll*

Among th a  s e v e r a l ty p e e  o f  o rg a n la  m atter* fa r o  /surd 

aaiu tre  l a  one o f  th a  a a jo r  aouree o f  n u tr le n te  t o  th a  e ro p e  

w hich s u p p lie s  n it r o g e n , phoephoroue, p o ta s s lu n  and o th e r  

a a a ro  and m icro  n u tr le n te *  A n im al dung fo ra a  an  ia p a r t a n t  

eooponent o f  farm  jrard  mm r a  v h ia h  l a  re g a rd e d  a a  o f  g re a t  

v a lu e  by e u lt lv a t o r a  f r o a  t ia e  j — a o r ta l*  In  I n d ia  t 

67*10 p a r  a an t (11 #4737000 ha*) o f  th e  t o t a l  e u lt iv a t e d  a re a  

l a  s a ln U r  depending on farm  y a rd  aan u re  t o  m a in ta in  f e r t i l i t y  

e ta tu a  o f  th e  e o ll*  I n  K a rn a ta k a , o u t o f  11*159000 ha o u lt l*  

v a te d  a re a  7*432000 ha (66»4 p e r c e n t)  a re  ln o o rp o ra te d  w ith  

fa rm  y a rd  aan u re  (Anonyooue* 1982) aa  aou roe  o f  m ajor p la n t  

n u t r ie n t s  and to  m a in ta in  th e  s o i l  f e r t i l i t y *  tinder d ry  

* fa r a in g  e o n d ltio n e »  th e  e o l l  i a  o u p p lea e n te d  w ith  o n ly  farm  

y a rd  aan u re  w hich c o n a t lt u t e  th e  m ajor p a rt  o f  th e  t o t a l  

c u lt iv a t e d  area*

T h e re  l a  no in fo rm a tio n  a v a ila b le  on t ie  q u a lit a t iv e  

and q u a n t it a t iv e  e s tim a tio n  o f  lo s s  o f  dung and JXM by 

t e M t e o  I n  r e la t io n  to  e o l l  f e r t i l i t y *  T h e re fo re *  th e  

p ree e n t in v e s t ig a t io n ®  have been u n d ertaken  to  s tu d y  th e  . 

v a r io u s  te rm ite  a p e c ie a  a e e o o ia te d  w ith  th e  rem o va l o f  dung
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and Tara yard manure and lo w  in the fora o f organic matter 

and nutrients caused by them*

The Important objective* o f the ctudy are as followst

1* Survey and collection of dung feeding termites

In and around Bangalore*

2* Foraging behaviourv seasonal Ineldsnce of du%

feeding termites and their Interaction with dung 

beetles*

3* Effect o f moisture and different so il depths on

the activ ity  of terwltea*

4* Preference o f balts» their loss and rate of

removal of dung and PXM by termites*

5* Physioo-chemical properties o f termite modified

•o il*



REVIEW OF LITERATURE



•urns xx

h u m  o» usmarm

The U t m t t t a  pertaining to the itod iia  os dung 

feeding terrait** and their ro le  in reaoval of dung is  reviewed

under the following headings*

2 *1  fswd tos associated with dung*

2 *2*1  M e  o f foraging In tsraitee*

2 *2 *2  I ffe tt  o f eealogleal faotoro on foraglig*

2 *3  fiole of teroitee ae destroyere of organic natter*

2 * 4  Bate o f reaoval of various organie aateriala by

tsraitee*

2 *5  ftyroleo»ohealeai properties o f tem ite  asdlfled  

to lls *

*.1 TOTltw a«»o«Ut«d with <tora

The order Isoptera eoaprlsss about 2*000  epeeles of 

tsraitee in  the world* Aaong theoev 69  spsales beloi^lng 

to 4  fa a lile a  associated with dung in various regions o f tho 

world are reviewed and presented in Appendix X*
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Out o f  300 s p e c ie s  o f  re p o rte d  f r o a  I n d io

(C h h o ta n i, 1980) 9 13 i p M lw  b e lo n g in g  t o  2 f u U l M  w ore 

re c o rd e d  on th e  dang*

A cco rd in g  t o  Boonw oi (1970) QdCtttQterwee oboous 

(ftoafcur) fo o d s  a a in ly  on woody su rfa ce *  d e b r ie e  su ch  aa  

s a a l l  tw ig s*  b a rk  fra g a e n te 9 d ry  I o o t c s ,  g ra o s e s  and  coo  

ten g e  JIo o m m I  ond b o m  (1904) re c o rd e d  m o r o te r a c s  tarooptm m o 

(D esocu*) tn d o r  co*dung9 tteope o f  g ra o a  ond lo g o  o f  wood*

The o to re d  fo o d  w ith in  th e  g a l le r ie s  o f  S p co u llte rw e e  

«*«!<»» ( * — nrt P Io t w H I W m h  1 B S * 9  ( • * > » )  o o n .l.t« 4

o f  m i l  heape o f  t in y  p ie c e s  o f  g r a s s  b la d e s  ond oowdung 

(BoQPHOgoppPt 1970*

A cco rd in g  t o  tta ja g o p a i (1983*) fo llo w in g  o p c c ie o  

o f  to va& to o  fo o d  on dung in  Eanm tm ko -  fW Brto — O op* * 

8 u w u llt« ra « »  »lntn> l«p»l» a o m m l a n t  N n r f m i i  E l$ S 8 £ l4 1 -  

U O t t  ItBSSU (■ * • * • & ) , H a m m u m  i f t iw lm  (H o l* g r» n ), 

M o p t o t w  S i l t i t e l l E B t i S  R o u t n n  *  M a t r a o ,  >  J s s B S B tt  

( * « « ) >  >  obwww M » ) ,  >  yd w a ro l (M m b )  m u

>  n m r a wte ( * “ * ) •

2 .2 .1  m f f  t f  f t if t f * —  t c  te n « lt« «

V o v a a lly  t o r s i  to o  depend on t h e i r  g la n d u la r  o o o ro t io n  

f o r  e o a a u B le a tln g  one a n o th e r d u rin g  c o l le c t io n  o f  food*
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A a i r w i  (1911) d e a o n stra te d  th a t  o d o u r t r a i l s  w srs co n n ected  

w ith  fo ra g in g  In  £ s f8 ll$ H 9 2 5 *  7119 o r ig in  o f  th e  odo u r and 

t * n i l  l i a s  i n  th s  a t o n a l  g la n d  (Stuart* 19*3)*

O oloo (1982) aade o b se rv a tio n #  on t h s  t r a i l  la y in g  

b e h a v io u r o f  ?a» crotaraes ndche^ senl (S jo s ts d t)  w here a a jo r  

w orkers w are t h t  d o a in a n t c a s te s  in  f o r s g l i*  p a r t it a *  H t  

re p o rte d  th a t  th e  fo o d  ln f lu n c e d  th e  t r a i l  -  la y in g  and 

t o t r u lt o e n t  b e h a v io u r o f  t e r a lt e s *

M M f t S B  M n t a g l M  o f  t e o r o t w a e i earb ow arm *

Hn*»n, • * *  f fM H W ttH M t

r e s t r ic t s d  by t h t  q u a l i t y » abundanaa and d ia t r ib u t io n  o f  

fo o d  ( 'fe ts u a o to , 1982)* I n te n s ity  and abundanot o f  fo o d  

a aa  d ir e c t ly  p ro p o r t io n a l to  fo ra g in g  and  fo o d  re s e rv e s  in  

T r in a w H a r a s s  sp« o f  H o rth srn  N ig e r ia  (SanAs9 19*1) on th s  

o th e r  hand# i t  ap peared  t o  ba in v e r s e ly  p ro p o r t io n a l in

n m w m tw —  ttlnerroHM  (s j»«e 4 t ) ud  to MStPBSi
— »a«bl«u» (Hagan) ( C w to o , 1 » » ) .

I n  S h M T B tW O  W t t e M  (D M M W >  t l»  M t t «  M *

s o ld ls r a  a a n t ou t on fo ra g in g  a s p s d lt lo n o  d u rin g  a h ia h  th s y  

n a ra h sd  in  a  a o lu a n  u n d a r th o  le a v e s*  When d is tu r b e d , 

s o ld i  e ra  r a ia s d  t h e ir  ab d o atn  soft s t ru c k  th s  d ry  le a v e s  w ith  

t h s i r  a s n d lb le s , th u s  p ro d u cin g  r h y t h a is  r a t t l in g  sound  

(Bngnion* 191$)*
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«o©nssl (1970) reported that in SElESEEllSl®! 

bITorals (^ »m cc ) foraging worker* ««t out at sunset in 

thousands* Thsy usrohed in an ordinary soluen and on wither 

aide soldiers took positions to protest ths eolusns* when 

alarmed, workers quiokly returned to thw neat but soldiers 

reasined on guard until a l l  ths workers were in* Mixed 

parties of workers, oajor and ainor soldiers of Trlnarrlteraes 

aealnatus (ftasaann) eaarged through circular foraging holes* 

Tbs ainor soldiers aoed rabidly in a n  directions around ths 

periphery of the foraging srea and took position (Ohiagu and 

wood, 1976)#

Abo (1979) studied the range of food asterlal eaten 

b* the teraitee* ifeiien leaves* wood and husus ware the

a o a t aooaon ro o d  s a t a r la la .  J & t S t B l i t t K a t l  S S 9 S S S U ! 

(Haviland) doainated aaong huaue feeders*

*
In Qtontotawaa aallocecaU (waaaann), onljf tha 

workers took part in foraging while soldiers guarded thea* 

Foraging partlee followed an underground galleries of 6 to 

9 sa in disaster, froa 3 to 30 a froa the sound* The foraging 

was alwsys undsr the earthen sheeting (tfajgopal and Veereeh, 

1931)*

Yeeranns and BaeajJLngappa (1931) asde obeereationa 

on foraging behariour of £* wajionenels on several infested 

trees* workers foraed 93 P«r cent of the foraging population*
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The nuaber o f  work ears fo u n d  per o e n t ia e te r  equere  o f  th o  

covered runwejre ranged  f r o a  0*4 t o  12 o v e r  a  24 h our p e rio d *  

Tho w ork e re  fo rc e d  c  c in g lc  g a lle r y  c o n s tru c te d  nm aejre

covering 93 CQuare centimeter*

A cc o rd in g  t o  B a d e rtc o h e r (1963) th e  fo ra g in g

p e r t ie e  o f  ? » o ro tc re e c  s u b h y a iln u c  (iiam bur) end d lv lc lc n  o f  

la b o u r  beeed p a r t ly  on o a o tc  ca d  age* M ajor w orkere  fo rc e d  

88*3 p e r c e n t o f  th e  fo ra g in g  p a r t le e ,  a in o r  w ork era  9*2 p e r  

cen t*  B o ld 1e re  2 p e r ce n t end nympha 5 p e r c e n t o f  th e  

p o p u la tio n *

LaJTage £$ £4* (1973) ueed toilet pcper rollc in 

otudjrlng the foraging behaviour of eubtcrreneen tendtee 

•a* notion 9* par aaat attaak kjr BSSSiSWS

( B u s s )  and U  p a r aan t a t ta c k  fey H a ta ro ta ra a a  au rau a  (8n jrdar). 

Teraitee located end fed cn td lc t paper such core quickly 

then they did on wooden block* Stellar obeervatlone core 

■ate by Beverty j$ (1973) in Arizona of U*S*A*

lo c a t io n  o f  fo o d  eouroee by two e p e o ie c  o f  e u b ts r ra -  

M in  t e r a lt e e  G p a tb a a lte rc e s  tu fr lfo rs o n s  (^ ucklojr) end  

d U jt f fT T f  e fa e d e r l (Beeneux) wee s tu d ie d  by u c ln g  t o i l e t  

r o l i e  end dung pede* T h e re  wee no e t te e k  on th e  b u r n e d  

b e it e  co op ered  t o  b e it c  p ie c e d  on th e  e u rfa o e  ( it t e r c h e c k

J& & • »  1 9 * »»
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CoHir.B (1961) tarried out a baiting study and 

showed that ths fungus growing Maorotemitinae took 95 per 

osnt o f the l i t t e r  removed by termites (23 per oent of the 

annual l i t t e r  production) in Nigeria*

a.a . 2  S i m  of s s a i i t lm i  £ e s m s  s n  S a m lB S

Coaton (1968) reported that the Badoteraea ooaaaablaua 

foraged during the day in open a ir , but never at night during 

odder months* Foraging was observed during clear and windless 

days between 10*00 and 16*00 hour and in summer the foraging 

took place in the cooler hours, la te  in the evening and car)/ 

morning*

The open forager, Anaoanthotermes s p * mas found 

collecting Camel dung around wells in southern Arabia at a 

time when there was no grass availabls (Harris, 1961) mod 

tsraites were found rapidly consuming the largo quantities 

o f Flsphant dung deposited around water holes compared to 

other ones (Wslr, 1971)*

Heterotermes lndlcola (Wasmann) preferred wood having 

80*100 per oent moisture content* The observations of Hardy

(1970) and of Sen»£arma and Chatterjee (1968) have shown 

that a so il with a soisture content of 1!><-2G per oent seemed 

to be preferred by the genus ‘jcroceroterces*
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According to Johnson a*. (1981)* the foraging 

activ ity  o f Mjcroteraes was stimulated a fter heavy rain and 

declined at the end o f vet season under Algerian conditions* 

juese than 5 per cent bait was attacked during the dry season 

but surfaoe foraging rapidly increased a fte r  the f ir s t  rains 

(Ferrar, 1982)*

According to Haverty e£ a£* (1974) the number of 

foragers Increased v lth  increased temperature* in case of 

Pcterotsrses aureus* Slightest amount o f rain during suaser 

sonths greatly insressed foraging intensity*

rorsging m Trinerjlleraee geojna^a was aalnly 

accomplished during the dry ssason (old October to the end 

of April) fo r periods of 2-3 hour dally either early in the 

morning# in the evening or occasionally both in ths morning 

snd evening (Ohiagu and Woodf 1976)* The duration and dally 

pattern of foraging was partly dependent on temperature, with 

a loser temperature threshold of 20 *C and an upper threshold 

of 35 *C below or above shloh foraging was restricted (Ohiagu,

1979)#

Veeranna snd Basallngappa (1981) recorded more than 

27 *C temperature inside the foraging galleries and runways 

of £• sallonensls when foraging ceased during dry months of 

the year (October to May)* The active foraging of the 

1* itemlnatus scour red during Sept ember-Ootober and l&rsh- April
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In northern Algeria (Sands, 1962)* In the Ivory coast,

! •  trtnervlus foraged throughout the year, although the 

intensity of foraging vas related to the ssasonal weather 

pattern with maximum activ ity  during September and Ootober 

a fter heavy rains and ths minimum in dry ssason during 

Deoember to Nay (Bodot, 19t»7) •

ftoverty et a£# (1974) developed a modified bait 

sampling method by uslcg to ile t  paper ro lls  to sxamine the 

abiotic fact ore regulating foraging* H* aureus foraged during 

day snd night throughout the year with minimal activ ity  from 

Deoember to February highest during summer but found erratic*

The intensity of foraging In the subterranean 

harvester term ite, &£Sa£l!»t££28£ SSbSSStUf (Burm.) was 

at it s  maximum In July, August and September* Tht peak 

activ ity  mas observed in the second meek of August (Hocry 

and Sald» 1980), in Isypt* The highest foraging activ ity  

o f Anaoanthoteraeo mecrooephalus Desneux in the desert grass 

land ecosystem in India mas observed In the dry season 

(OctoberJune) and mas lowest during the rainy ssason (July* 

September), while a reverse trend was observed in the non* 

harvesting species 0» obesus and .Ilcrotermes sp* (farlhar,

1980)* itajagopal and Veeresh (1981) observed two peak fora-' 

ging periods in 0* wailonensls. from April to June and other 

from October to December. Higher temperature and more sunshine 

hours In the day reduced the foraging activ ity*
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2*5 nag ̂ o a s s * ! .mttss.

In  th s  fo r s s I  M e w i t M i  p la y  an is p o r ta n t

r o le  a*  d e g ra d in g  ag en ts*  A cco rd in g  t o  H o p k in s (19*6) th e  

r a t e  o f  d ecay  o f  wood la  la r g e ly  dependent on th e  s s t i v i t l e e  

o f  t e r s lt e s  in  N ig e ria *  The b e n e f ic ia l a c t iv i t y  o f  t e M t e i  

t o  s o i l  waa a n i f i i e d  by C h s t ts r je c  (1972) a a  th e  e o l l  

b u rrow in g  a c t iv i t y  aerved  t o  in c re a e e  th e  r a t e  o f  r a i n f a l l  

i n f i l t r a t i o n  and a e r a t io n  o f  both  to p  and aub c o il*  Mny 

t e r a it e e  e a t away th e  r o t t e n  wood and h e lp  in  t h e ir  d ie in t c *  

g r a t io n  o f  b o d ie s  and s in g s  o f  t e r a it e e  o fte n  in c re a s e s  th e  

n itro g e n  co n te n t o f  th e  s o i l*

Abe (1982) s tu d ie d  th e  r o le  o f  t e r a it e s  in  a  t r o p ic a l  

r a in  fo r e s t*  w here many fu n gu e  grow ing  t e r a it e e  c a r r ie d  a a s li 

o f  s o i l  and a ic ro o rg a n ia a a  in t o  th e  wood and h e lp e d  in  th e  

A s g tfs is t io n s  o f  wood* T ertd te®  aeoounted  f o r  s  a s jo r  tu rn  

e v e r  o f  dead g r a s s s s  snd  wood in  th e  d e s s r t  eeo eyetea  in  

S s s is o  and c o n tr ib u te d  s ig n if ic a n t ly  t o  t h e  r a p id  desoapoefc* 

t io n  o f  p e re n n ia l p la n t  le a v e s *  gr a s s e s  and dung ( fh it fo r d *  

1 9 « ) .

A cc o rd in g  t o  M a js g s p s l (198Jb) t s r s d t s s  w ere th s

dom inant l i t t e r  co n su a e rs  in  th s  fo r s s t *  sa d  a s  su sh  

e f f ic ie n t  d e g ra d e rs  o f  l i t t e r  because th ey  w ere th e  a o e t 

e x c e lle n t  a g e n ts  to  c o a b in e  th e  o rg a n ic  a a t t s r  w ith  s is r o -
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a*4 mu at r n e r a l  ot r u n o u t  i t w l i  M t w u i i  
far t e r a lt e s

C o*toe (1960) aade o b s e rv a tio n *  on d fts tru o tio n  o f  

g ra g lo g  by h a rv e s te r  te rw its s *  Ho found th a t  th o  o v e r  

g ra s ln g  b y  liv e s t o c k  prom oted 1 n o r eased t  e m it s  abundance  

and daasge in  S ou th  A f r ic a  to  th e  tu n c  o f  t o t a l  d e s tru c t io n  

o f  g ra ss*

The r a t e  o f  dung r s a o v a l by t s r a it e e  was fo u n d  to  be  

10*18 p e r  ce n t/ a o n th  and was fo u n d  th a t  o n ly  a  a in u te  qua&» 

t i t y  o f  th s  r a d io - a c t iv e  P32 added t o  dung and r s a o v a l by 

t s m it e s  c o u ld  b e  d e te c te d  in  su rro u n d in g  v e g e ta t io n  a f t e r  

% aon th a  when th e  r a in y  eeason  s t a r t e d  (W e ir, 1971)*

Xb  o rd e r  t o  e s t ia a t e  th e  I o c s  t o  new ly f a l le n  

le a v e * , th e  lo s s  o f  p r e v io u s ly  M ik e d  le a f  a re a  s a c  c o n s id e re d , 

on an  a ve ra g e  1*7 p e r ce n t o f  th e  t o t a l  s u rfa c e  a re a  o f  th e  

le a f  l i t t e r  d isa p p e a re d  p e r week In  one p lo t  and 2*9 p e r s e a t  

p e r week l a  th e  o th e r  p lo t*  lo c a te d  n e a r th e  sounds o f  

a a c ro tc ra e a  a a rh c n a r lu s  Hagen* The aaount o f  le a f  l i t t e r  

ren evcA  by th e  t e r a i t e  was e s t lo a te d  a t  58*8 kg/hs/w esk  

(M atsu ao to , 1978)*

O k aa k cl (1980) e s t la a te d  t h s  r a t e s  o f  co n su a p tio n  

o f  c o l l  and o rg a n ic  n a t te r  by I n d iv id u a l w orker*  o f  

Cub i t  e ra s*  *pp* The can au ap tlon  o f  s o i l  v a r ie d  between
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0*72 t o  0*911 * g / te n a it* 'd a y  and o f  o rg a n ic  Batter between 

0##5 t o  0*84 a g / te r o it^ d a y  and be e s tla & te d  tb o  a n n u a l 

o o n su o p tlo n  o f  t o l l  and o rg a n ic  M t t t t  o f  0^*88 og/a2 and  

62-81 h /^ 9  r e s p e c t iv e ly *  Tbe t e r a i t e  co n e u a p tlo n  waa 

a t t r ib u t e d  to  a  d ecreeo e  In  tb o  o rg a n ic  co n t en t w h ich  have  

a  d e le t e r io u s  e f f e c t  on  tb o  e o l l  aad  tb o  t e r a it e  a c t iv i t y  

c o u ld  r e e u lt  In daaage t o  p a s tu re s  by a c c e le ra te d  e ro s io n  

and denudation*  £a Jag  o p a l and Y eereah  (1983) e s t la a to d  th e  

lo a a c a  t o  t o o t  e tu b b le e  duo to  tb o  a tta c k  o f  ,2* iftU i^ T T T lff  

o s  fo u r  c ro p s 9 w hich  ran g e d  fro w  7*7 t o  91*1 9«® oont* Tbo  

a a x la u a  b e in g  in  su n flo w e r (91*190 fo llo w e d  by n ig e r  (88*97*)# 

■ a ls o  (42*72£) and f lx g e r  a i l l e t  (7«78*)«

T e rw ite s  w ere ob served  t o  b a rv e a t la r g e  a a o u n ts  o f  

d ry  a a t t e r  e s p e c ia lly  a t  tb s  sod o f  tb o  d ry  scaaon* In  

g ra a sd  o a b s l9 t e r a it e e  reao ved  4 kg F/h a/year and in  s u it  I t s  te d

a a b e l 3 k g/h a/year (P enn ingf 1980)*

W e te e la r (1980) e stim a te d  Id  k g /b a/year o f  l i t t e r  R j 

lo s s  d u t to  t e r a it e e 9 g r a s s  boob f i r s  and l i t t e r  d o o o a p o o l- 

t io n *  f t  uao b e lie v e d  tb a t  t e r a it e a  a lg b t  eon su se  a n n u a lly  

a n  aaount o f  d ry  p la n t a a t e r la l  (2270 k g /h a/year) c lo s e  to  

tb o  t o t a l  l i t t e r  p ro d u c tio n  (2700 kg/h e/year)*  Consuaaptlon  

o f  wood by a r t l f l c i o l l y  I s o la te d  c o lo n ie s  o f  t b s  fu n g u s  

* K w in g  t  M a lt a  & S & S S U 3  t a m a o w  (Saaathnan) aaa  

94-194 ag/g o f  t s r a it V d a y  and bad rea o ve d  a n  e s t la a tc d



• 0  p e r  se n t o f  a n n u a l wood f a l l  and  3 P«* ce n t o f  a n n o a l 

lo a f  f a i l  ( C o U is i ,  1981).

A o ce rd ln g  t o  F * rra r  and ttrtoo n  (1970) ts m d to *  p la y e d  

an  la p  or ta u t  r o le  In  reaoving d ry  dong p ads f r o a  A u s t r a lia n  

p a s tu re s  t h ir t b y  U t p r o r liy  t o l l  and  v o l* a a ln g  a u b a ta n t la i 

a re a s  f o r  sea g ro w th . They fe d  on th e  f ib r e  i n  th o  dung 

p a d s , r e p la c in g  i t  w ith  a o i l  in  a b o u t 12 w eak*. A tta a k *  an  

« at dang w ere le a a  fre q u e n t*

A c c o rd in g  t o  Coe (1977) d u r lc g  th e  d ry  seaeon th o  

n a t iv it y  a f  *oprophagou* b e e tle *  on e le p h a n t dung dearoaaed  

a a  th o  tero lte  a c t iv i t y  Inareaaod* The r a t a  a t  n h lo h  te rs d te *  

a tta a k  on dung mm s ig n i f ic a n t ly  d if f e r in g  f r o a  o th e r  t r e a t -  

aen t*  and th e  dung (4*55 l i t r e )  d e p o s ite d  d u r in g  th e  p * rio d  

o f  th o  s tu d y  was p o t e n t ia l ly  retaoved w ith in  85 day** A tta ck *  

on b o th  n a t u r a l and a r t i f i c i a l  dung pad* by ftn a tb a a lte ra e a  

t w M fo w n »  nod A a lt w a .e  <te2fj*Sl *«r» M t la a t e d  by t h .  

nuaber o f  h o le *  shewed In  t h in  p la e t l*  f i lm  b a r r ie r *  p la o ed  

betw een th e  a o i l  and dung pad* (s tte ra h a n k  j |  * 1 « . 1980)*

V h lt f o r d  j |  §£• (1982) s tu d ie d  th e  r o le  o f  

£• fu b ifo ra a n a  in  th a  d e a o a p o a itlo n  o f  a a t t le  dung herbaeeou*  

p la n t*  and wood* t u b lfo r a a n f  re a o re d  dung a t  a  r a t *  o f  

0 .6 3  g/day» acco u n t le g  f o r  a  t o t a l  lo a a  o f  19*5*100 p e r a en t 

f t o a  Ju ly -S e p te m b e r.

oK I/fcRS ITY  O f  AGR ICULTURAL S C W M C U  

UNIVERSITY LIBRARY  
OKVK 6ANGALORE-560 O N ,

TW. l GJ.5
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8tudies carried out I d Klgerla shoved that dun*> vae 

broken dove quickly In the dry season, vhen termltea vere 

the aaln degradation agents, than in the vet aeason 

(Ooalika, 1981)*

Veereeh e$ a£« (1982) oarried out an esparlaent on 

the effeot o f te ra ite  activity on the fe r t i l i t y  status of 

the so il in Karnataka* In the plots treated vlth soft 

vood, dung and grass, ths organic oarbon content o f the so il 

was significantly higher in protected plots coopered vlth 

plots subjected to tera ite attaok*

U M U U ^ U

MrnmAmksmam iai1
Joachim and Kandiah (1940) found sore clay and less 

coarse sand in the sound s o il o f 0* rcdoaannl coopered to 

surrounding so il in Sri Lanka* Similar observations vere 

asds by Fathak and Lehri (1959)» Banerjee and Mohan (1976)

In India*

vKeop (1955) found 67*2 per cent clay and 26*5 per 

cent sand in sounds o f Cub It  erase uobratus Williams coopered 

olth 30*6 and 63*0 per cent respsctively froo surrounding 

soil* According to Harris (1956) and Htson (1962), vary
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l i t t l e  d if fe r e n c e  « t i  0 b i« rv« d  in aound 10U  t a l  th e  

•unrounding t o i l*  S o i l  a g g re g a to a  o f  on® a a  t i t t  s t t  to re  

i n  te rm ite  f r o o  s o i l s  so ap ared  t o  te rm ite  worked o o U o  

(Spoor £ t  j£ « «  1975)• S i a n  j l  j£ «  (1979) re p o rte d  th a t  

th e  te rm ite  g a lle r y  t o l l  o f  g* t a llo n o n s ls  te d  a o re  c ity *  

t i l t  tn d  l o s t  t tn d  th a n  tb o  o u rro u n d lz^  t o l l*  Tho eoo ro o  

ttn d  o o n to n t In  th o  Bound t o l l  t a t  to n p a r a t lv c ly  lo w e r tn d  

th o  f in e  ttn d  o o n to n t h ig h e r  than  th o  tu rro u n d ln g  t o i l s  o f

>  B U e s a a t t t  >  stetn f « *  >  im m w ii .  n »  «oBt«nt

■m In Q, mmwwwlt and fi. ahwww. Ro«««r, not m b  
d i f f e ro n o t v a t  ob served  In  th o  Bounds o f  £• r« deaenr4  oo aptro d  

t t  th o  su rro u n d in g  t o l l t  ( A a jtg o p t i j |  §£•» 19*t)«

BUlU t«P>ltjri

G h lla ro v  (19d2) re p o rte d  th a t  t h t  h u lk  d e n s it/  o f  

t d f a i t t v l f t  t o l l  o f  A n a o a p th o te ra o t (Ja co b to n )

t a t  1« 112S/tt? t t  to a p tro d  to  1*226 g/om5 f o r  t h t  su rro u n d in g  

g re y  d o to rt  t o l l  In  o o n t r a l t r o t  o f  U*S«S*H* w hereat* I t  t a t  

o f  th o  a e g n ltu d e  o f  1*00 g/oa3 In  f o r e s t  s o i l  com pared t o  

1*27 g / tt?  l a  f  a l l o t  la n d t  In  th o  Congo (itk ld e g u e , 1964)*

M m d  t o U t  o f  £• w a llo n o n t lt .  o b e tu s and £• M l iM B B i  

had l o t t t  b u lk  d e n t ity  th a n  th o  a d ja c e n t t o l l t  (d a ja g o p a l 

j g  £ }* »  1982)*
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1'atgr, t

The water holding oapacity of wound eo ll was as high 

as that o f adjacent co ll (Pathak and Lehri, 1959)# but low 

water holding capacity has been reported In Afrloa (Kemp# 

1955)* Similarly varying water holding capacity in mound 

so il la  reported by Pendleton (1941)# Ghilarov (1962) and 

itajagopal a^. (1982)#

i «  t

There was no difference in pH between mound co ll and 

the surrounding so il (MUkarjii and litra , 1949) Hesae# 1955 

and Stoops# 1964)* However# an Increase in pH of mound so il 

re la tive  to surrounding so il has bees reported by many 

workers (Ssn# 19441 Shrikhande and Pathak# 1948} Gokhale 

et £4*# 195B) Batson 1962# iiajagopal $£ a£»# 1932)* 

Decreased pH of mound so il was also reported by Banerjee 

and Oban (1976)* Samra a±. (1979) recorded the lower pH 

in the termite ga llerlee  than in the surrounding so il*

A higher e lectrica l conductivity in termite wodlfled 

• o i l  was observed by Lee and wood (1971) and iiajagopai 

et ££• (1982).
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flrsaala i t t M f i

■Band a o l lo  have a  h ig h e r  organie m itt  ear c o n te n t  

th a n  th e  su rro u n d in g  10U 1  (H oldoajr, 1953 s i* c  and Wood, 

1971 i Banerjee and Mohan, 1976)* B a d a o l j |  £ | i (1982) 

o b serv e d  h ig h e r  o o n to n t o f  tb o  o rg a n ic  a a t t o r  in  tb o  e a rth e n  

runoajre o f  fo s a a o te ra e s  hybostom a (Beenetix)* A cc o rd in g  t o  

S a ja g o p a l j J  jy «  (1982) th o  o rg a n ic  m a tte r o o n to n t in  th o  

aound c o i l s  o f  £• m M fff if f f f l*  *»d £• oboouo « as h ig h  o r  th a n  

su rro u n d in g  s o i l  o h e re ee  in  £ ♦ f f f m n n l  aound s o i l  i t  o a s  

lo v e r  th a n  su rro u n d in g  s o i l*  However* lo a o *  M | « a i«  a a t to r  

o o n to n t i n  aound s o i l  th a n  su rro u n d in g  s o i l  h as boon  

re p o rte d  bar O raeee an d  J o iy  (1941)* Voaao (1953) aaft 

S too p o  (1964)*

O rg a n ic  o a rb o n i

X aareeeed  o rg a n ic  ca rb o n  a aa  fo u n d  in  th e  t e n d t o  

f r e t  c o l l  (Speara  j |  19755* In  c o n tra s t  Oupta a^» 

(1981) re p o rte d  th a t e a rth e n  g a ile r io o  p ro o e n t a s  th o  

a u rfa o o  o f  U t t e r  and s ta n d in g  dead o h o o ts  co n ta in e d  h ig h e r  

co n te n t o f  o rg a n ie  carbon* A cco rd in g  t o  ta k e r  s i Silt* (1982)

■ « » *  » 0 U  c o n ta in e d  h ig h e r  

o rg a n io  ca rb o n  com pared t o  th e  su rro u n d in g  a o il*

J o a c h la  and K an d iah  (1940) shooed re d u c t io n  in  t o t a l
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nitrogen o f sound so il in comparison with surrounding soli*

On the contrary, sound so il shoved higher values of to ta l 

nitrogen than surrounding s o il as reported by Shrikande and 

Pathak (1948)* Pathak and Lchrl (1959)* Banerjee and ifohan 

(197t>)* Gupta et a^* (1981)* dajagopal e£ (1982) froa 

India and Juec £ Wood (1971) froa Australia*

C « I r a t io  t

According to Rcsse (1955) and Ualdague (1959)* there 

vas no difference in the CiH ratio o f tera ite  so il snd 

surrounding so il* But variation has been reported froa 2*7 

to 18*82 depending upon the plaoe and species o f tersdtes 

(Jogchic: and Kandlah, 1940; Shrikhande and Pathak* 1948)

Boyer* 1955) ?&ldague* 1959 and Pathak and Lehrl* 1959)* 

Further *ajagopal ej a^. (1982) observed s ligh tly  higher 

CtK ratio  In the 0* redeaanni mound ooopared to  the surrounding 

soil*

m m i w »

Ths mound so ils  had higher oalclun content than the

surrounding so ils  (Lea and Wood* 1971)* calcium content upto

7 tiaes greater than surrounding so il has been shown by Sen

(1944)* Pathak and Lehrl (1959) and Banerjee and ftOhan (1976)*

The earthen ga lleries  present on the so il surface* on debris

etc* vere having more exchangeable calcium than surrounding 
s o il (Ciupte a±* * 1981)*
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According to Lee and food (1971)* Banerjee and Mohan 

(1976) and rtajagopal e| a±* (1982) the magnesium was more 

In the earthen ga lleries  o f termite and in the termite aound 

so ils  compared to suvroundlt^ soil*

Available Potashi

Available potash was s ligh tly  higher in earthen 

ga lleries  (Samra et a±., 1979) and auso in mound so ils  

(aajagopao. ^  a^ ., 1962) compared to surrounding soil*

iia U a f e H L  B a a a t e w s

Higher phosphorous content in termite modified so il 

compared to surrounding so il wae observed (Sen, 1944} Pathak 

and JUehrit 1959s 4a.1affopai et a^«» 1982)* Sokhale £ t <&• 

(1958) found no significant difference in P in the termite 

so il compared to  adjacent so ils  whereas, Lee and food (1971) 

reported l i t t l e  difference o f phosphorous In mounds and 

other structures re la tive  to surrounding soil*

CatiO R^oton^Ca^aslti *

In most of the termite modified so ils  the oatlon 

exchange capacities were higher than In surrounding s o il,  

but sometimes there wae l i t t l e  difference in ga lleries of 

Odontotermes sp* (Shrikhonde and Pathak, 1948) and occasionally 

there ms a reduction as compared to s o il In the mounds of
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0* redeaanni (Joaohia and Kandlah, 1940)* Lae and Wood (1971) 

found that Inoraaaa In 01C In tereilta nod I f  lad eolie waa 

roughly correlated with organic matter content re la tive  to 

surrounding co ll.

Cation exchange capacity o f >  lallonenclc and 

obeaus (Dharwad) oounue were greater than their respective 

surrounding so ils  but In 0# r edeaanni mound (:\»digere) I t  

was low (iiajagopal a±«, 1932)*



MATERIAL AND METHODS
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CHim a m

l t t f  M lA i.  ARD MCTHODS

f id *  stu d y  o a s  co n du cteA  a t  th e  ifc ln  H im w h  S ta tio n #  

t te lv c ro lty  o f  A g r ic u lt u r a l Seleneeo#  Hebbal# B a n g a lo re , d u r in g  

1 9 6 H 4 *  Tb a  n o t a r ia l  uood and m ethods fo llo w e d  o ra  p re se n te d  

u&Aor th e  fo llo w in g  heedinga«

>•1 Si i t t w  « n i e o l lw t lo n  o f  t« ra it« «

A eu rvey  woo o o r r le A  o u t to  know th e  dung fe e d in g  

fow no o f  t e r a it e e  i n  and around B a n g a lo re  d u rin g  th e  s tu d y  

p e rio d *  S e v e ra l p la s e o  w ars v la lt e d  f o r  eurvay and o o lle o t lo n  

o f  dung fe e d in g  t e r o lt s o  in  B a n g a lo re  d lo t r le t  (A p pen d ix  t l) «  

O b s e rv a tio n s  w ere a ls o  o ad s on tb s  fo ra g in g  s t ra te g y  o f  oooe  

Aung fs s d ln g  te rm ite s*  O o t t le  Aung# Boros#  Sheep anA E lep h a n t 

Aung pads w ars lo o k e d  f o r  te rm ite  o o lle o t lo n *

S o ld ie r  ond w orker te rm ite s  w ars c o lle c t e d  f r o a  v a r io u s  

B ln o o o  on th e  day o ld  t o  to o  oo n th  o ld  dung# ond a ls o  on fa r o  

y a rd  aanure# ond th e y  w ere p re e e rve d  w ith  p ro p e r la b e le  f o r  

id e n t i f ic a t io n  and f u r t h e r  s tu d ie s *  T h ese  sp o o l es w ere  

id e n t if ie d  by c o o p o rlz g  w ith  d e p a rtm e n ta l te rm ite  c o l l  co t lone*

A sp ira to r#  fo rce p s#  cam el h a ir  brush# hand k n ife #  

o o a lp o l#  t h ic k  p o ly th e n e  sh eet (1 a q .o )  and g la s s  v lo lo  o f
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5*1 m  s o a ta ln ln g  75 p e r o en t a le o h o l w ith  t ig h t  ru b b e r  

s to p p e r a e ro  sa p lo y e d  f o r  th o  c o l le c t  ion*

T e m it e e  w ere a lt o  e o lle o te d  f r o a  two p a s tu re  la n d s  

and one r e g u la r ly  g r a t in g  la n d  a t  o o n th ly  in t e r v a l f r o a  A p r i l  

19&3 to  M arsh 1984 t o  s tu d y  th o  dung fe e d in g  t a r n it a  fa u n a  

«nd s e a s o n a l ln e ld e n o e*  Tho w eather d a ta  p e rta in in g  to  th o  stu d y  

p e r io d  b o th  a t  H eb b a l and G .I .V .K .  Caapuees a r e  p rese n te d  l a  

A ppend ix  XIX* Th s l o o a l i t i s s  w ars 1) U .A .S . D a iry  i s m  H e b b a l,

2 ) M il i t a r y  D a iry  F a ro  s itu a te d  9 tea n o rth  t o  B a a g a io re  s l t y  

aad  5 ) O andhl K r ls h i  V ign an a  K e n d ra , Sow Caapus o f  U . A . 8 .  

s itu a te d  12 km N o rth  to  B an galore*

V fc lls  s o i lo o t in g  t e r a it e s  number o f  u n a tta ck ed  ( fre s h )  

a s  w e ll a s  a t  ta sk e d  dung pads in  t h s  a re a  o f  2 ha* in  oash  

lo o a l i t y  s o r e  ta k e n  in t o  aooount f o r  w ork ing  o u t p a r s e n t  

a t ta s k  o f  dung pads by t e r a it e s *

3l»&LgJJg

A s tu d y  s i t s  o f  8 ha a re a  s a s  s e le o te d  a t  th s  9*A*S« 

d a ir y  and p o u lt r y  fa r a  a t  a * in  lo s s s ro h  S t a t io n ,  H e b b a l, 

a h ls h  l i s s  a t  a a  a lt i t u d e  o f  899 a  M S t, lo n g itu d e  o f  77*55 *

% it  and 12*58* N o rth  o f  th o  equator*  T h is  s i t s  h a s a  w e ll
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drained red sandy loam so il with pH of b *2 .  Part of the 

area sas used fo r cultivation of 3B-21 fodder grass* part of 

i t ,  as a pasture land and remaining area was le f t  fallow*

The presence of a number of eaaxl and large termite 

mounds in the centre ae well as boundry portions were marked 

in the study site fo r  collecting the dung feeding termites*

3*3 iS flg £ S £ .* „.g ?J iIffiS ..E g g & g g JM d  le r g j t g e

Observations were made on the foraging and incidence 

o f dung pade by dung beetles and termites based on coverage 

o f dung pads in the form of earthen sheeting* 170 dung pads 

o f 6 l i t r e  each were plaoed near the mound in the form of dieo 

of 25-30 cm diameter and 8-10 cn height in an area of 17x10 m 

in the U»A*S* .lain iiesearoh Station* Hebbal during October- 

December 1983* The number of uninfestsd* infested vis**

0-25 per osnt* 25-50 per oent, 50-75 per sent, 75-100 per cent 

o f the dung pad covered by tero ite  earthen sheeting were 

reoorded*

Observations were also made at 10 days interval to 

take the count o f the number of dung beetle* dung beetles ♦ 

termites and tera ite  infested dung pads at each observations 

and fo r  calculating the per cent attack*
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3*4 B t i i t  r t  e o H t u r e  on th e  M t l r t t i  at

A stu d y  waa c a r r ie d  o u t f r o a  A p r i l  1983 t o  ifcro ti 1984 

in  U.A*8* d a ir y  f a r e ,  H e b b a i t o  know th o  a o lo tu ro  p re fe re n c e  

o f  t m l t i a  l a  c o l l  w h ile  fo ra g in g  on dung* Kuaber o f  dung 

p a d s , f r e o h ly  co vered  w ith  wot e a rth e n  e h e e tln g  o a t o f  100 

dwng pads* w ore coneldered and c o i l  o a a p le e  w ore drown under 

d if f e r e n t  w eather o o n d lt lo n o  o f  th o  ye a r*  S o i l  w a p le i  w ore 

drawn u p to  7 oa depth and f i l l e d  la  th o  o o i l  a a a p lln g  box aad  

a o le tu re  wao d eterm in ed  by fo llo w in g  oven d ry  aethod*

O b o e rra tlo n e  w ere a lo o  aado d u r la f  liv o a b o v  and 

B c c o a b c r 1943 t o  know th o  o f fe o t  o f  w a to rln g  on th o  t  o r a l to  

a c t iv i t y  l a  th o  oooonut baelna*  Thooe b a a ln o  w ere a p p lie d  

w ith  d if fe r e n t  aanuree* A t o t a l  o f  120 oooonut p la n ts  f r e e  

f r o a  t o r a lt o  a t ta c k  w oro aark ed  l a  th o  3f*d*S* fo r a  Hebbai*

« M h  o f  th o  fo llo w in g  manure waa p la c o d  a t  th o  baae o f  20 

oooonut p la n tO i o u t o f  w hloh 10 p la n t  b a a ln o  w ere w atered  a t  

4 dayo in t e r v a l -  d r lo d  dung, fo r a  y a rd  a a n u re , F3CM ♦  a sh  (8i1)»  

Blogas s lu r r y  ( f u l ly  d ig e s te d )  and lo a f  l i t t o r  ( p a r t ia l ly  

doooapoood)*

A n o th er 20 p la n t b a o ia o  woro l o f t  w ith o u t aaaaree»  

o u t o f  w hloh 10 w oro w atered  a t  4 dayo in t e r v a l*  W atering  

waa o o a tla a e d  u p to  th o  end o f  th o  D coeaber 1983*



27

The tota l number of coconut plants infested by termites 

in watered and unoatered basins were recorded* Per eent attack 

of coconut plants was calculated based on the number of plants 

attacked b̂  termites under each manure*

3*5 H&ul al
IfHEiSlge AM*he |n ffre  ,s< frl

Studies sere carried out on the termite Infestation 

to different baits at various depths during October 1983 to 

January 1984 in the U*4.S. dairy faro Hebbal* Six depths 

sere selected and randomly arranged in 6 plotc o f 5x10 a 

sice* One l i t r e  o f each bait was placed at 20 spots randomly* 

The following were the depths and baits employed in the 

experiment*

Depthsi 0 cm (surface), 7*5 cm, 15 cm, 30 cm, 45 cm
and ttO cm*

Balt8 t Cowdung, oowdung + ash (8s1), farm yard manure,
FYM 4 ash (8*1) and lea f l it te r *

observations were made a fter 5 months by removing and 

examining ga lleries  from different depths for their attaek*

Thus per cent infestation of eaoh bait at each depth sas 

calculated*

3.6 » g f e r « QC« »tu to_o f.
M M M m t  a t * ° » »  i s

An experiment was conducted in an area o f 30x10 a
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along with the presence ot  four medium sited active bounde 

at U.A.ft* poultry farm, Bangalore during September 1983* 

The following baits were ueed ae the treatments*

*1 Farm yard aanure (protected)

Ta farm yard manure (unprotected)

P1U + ash (protected) (8t1)

*4 JXM ♦ ash (unprotected) (8«1}

Ts Cow dung (protected)

% Cow dung (unprotected)

h Cow dung ♦ ash (protected) (8»1)

*8 Cow dung ♦ ash (unprotected) (8t1)

*9 Cow dung ♦ Hound so il (protected) (8t4)

T10 Cow dung ♦ Mound co il (unprotected) (8i4)

T11 Blogae slurry (fu lly  digested) (protested)

T12 Blogas slurry (fu lly  digested) (unprotected)

T13 lea f l i t t e r  (partia lly  decomposed) (proteoted)

T14 lea f l i t t e r  (partia lly  decomposed) (unprotected)

*15, Surrounding so il (barren plot) (as check without 
any ba it). »

Six l i t r e  of each bait was placed randomly at a 

distanoe o f 2 meters. The design followed was simple 

aandomlsed Complete Block Design with 4 replications. The 

protected treatments were sprayed with Aldrln 30 *tJ (5 ml* 

in 1 l i t r e  o f water) to prevent the termite attaok* Both 

protected and unprotected oowdung, oowdung ♦ ash and oowdung ♦
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nound s o il treatoent® were covered by nylon net fixed on 

the iron frame ae oh own in  the Flg*1 to prevent the entry 

o f dung beetles under wet oondltlon* Samples o f a l l  theee 

baits were dried under the ebade snd preserved for analysis of 

organic earbon» phosphorous and potassium In the in it ia l 

materials. Termite attacked baits and heaps of so il replaced 

by termites In place of various baits were drawn after 

months using core caapler* 5 cm abovs ths so il surface*

These saaples were kept in paper bags and labelled with 

treatment, replication number and date o f collection*

Preparation of eaniplee fo r  a p a u .m

The In it ia l baltc, termite lnfeeted baits and heap

of s o il replaced in place of baits wsrs made into fin e powder

uclng pestle and mortar* passed through s 2 aa sieve, further 

powdered and made into pass through 0*5 ma sieve* preserved 

in polythene bags with labels*

t la a U o n  of oraaois «agfran =

Organic carbon was analysed by following Walkley and 

Blackc wet oxidation aethod ac given by Jackcon (1967)*

Per oent lose of baits wae calculated by the following

formula eonsldsrlng organic oarbon content in a l l  the treat*

Bents*



I lf  •! m *  torn t§ pm iit dug btitlii
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P a r c e n t o rg a n ic  f c *  c e n t o rg a n ic  P e r c c n t o rg a n ic
ca rb o n  d oc to  _  ca rb o n  in  ^ c o r  bon in  th e

t c r o i t c  l e f t  t c r o i t c  in fe s te d  su rro u n d in g  s o i l
o v e r b o lt  b a it

le v  co o t o rg a n ic  P e r c e n t o rg a n ic  
oerbon  in  th e  *  ca rb o n  due to  t e r o it e  
p ro te c te d  b o it  l o f t  o v e r b a it

*•* •«** r n  t t — ____________________________________________________________________ t - t , t ______ t, a ................................  X 100lo a a  o f  — — — — — x  100
b a it  P e r ce n t o rg a n ic  ca rb o n  in

th e  p ro te c te d  b a it

S tu d en t *t* t e s t  o a s fo llo w e d  t o  t o s t  t h s  d if fe r e n c e  in  th s  

n u t r ie n t s  l i k e  p e r ce n t o rg a n ic  ca rb o n , p e r ce n t phosphoruo  

and p e r c e n t  p o to o e iu o  in  th e  i n i t i a l  a o  w e ll oo  t c r o i t c  

a tta c k e d  b a its *

a m g m w ,  9 t ,  m ^ 9 £ 9 s s j n ^ B s i H s i s a

A knosn w sig h t o f  d r is d  o o o p ls  woo d ig e s te d  by wet 

o x id a t io n  method u a in g  t r la c ld  o ix tu r e  (HHOj, H^SO^ ond  

HCIO^ o t  1011 «4) ae  d e s c r ib e d  by Jaekeon  (1967) and th e  

s o lu t io n  oao  p r  so  e rre d  f o r  d e te rm in a tio n *

Phosphorouo oao determ in ed  by Y anadooo lyb dophoephorle  

y e llo w  c o lo u r  oeth od  in  n i t r i c  a c id  o e d la  and o e a su rln g  th s  

c o lo u r  in t s n o it y  o t  430 no wavs le n g th  a s  d s s o r lb s d  by  

Jaok son  (1967)* P o ta s s lu o  woo d e te re in e d  by f la o e  photom eter 

o o  d e c o rlb e d  by Jaekeon  (1967)*
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Change in  th e  p e r  ce n t and p e r ce n t X^o waa 

c a lo u la te d  In  b o th  te rm ite  in fe s te d  and u n in fe s te d  b a its *

Another expertsent was la id  out in an ares of 15x1 Os 

to soofim  ths p rc fc v e o s s  of tero ltss to various baits by 

sstlasting population in saob bait during October and Wovsabsr 

19Qt Ths following baits were Prssh dung, Freeh dung ♦ Ash 

(8 i1 ), Freeh dong + Hound so il (8 14), Dry dung, Taros yard 

manure, fXM ♦ Ash (8t1), Biogas slurry snd Leaf lit te r*

S ix  l i t r e  o f  each h a lt  was p l i t s d  random ly a t  a  

d ls ta n s s  o f  3 s e te rs  in  th s  fo ra  o f  heap o f  25-30 ca  d is a s t e r  

and 10*15 c a  h s lg h t*  T h s fo ra g in g  t s m it e s  In c lu d in g  s o ld ie r s  

and w o rk ers w ere c o lle c t e d  and t h e ir  p o p u la t io n  waa e c t la s te d  

whsn maximum b a it s  w sre ln f s s t s d  w ith  t  s m it e s *  T s r a lt s s  

a lo n g  w ith  l s f t  o v e r b a it s  w src s a a p ls d  by u s in g  o o rs  s s a p lc r  

o f  5 c a  d is a s t e r  w ith  8 ca  h e ig h t and  p la c e d  In  p o ly th e n e  

begs w ith  s o tto n  p sd  d ip p e d  in  t h s  f o m a l in  f o r  a a s s th s s ls in g  

t  c m !  tee*  Then th s  w hole a s t s r la l  was t r s n a fs v r s d  t o  h u ck ct 

c o n ta in in g  w ater and a llo w e d  f o r  s e t t l in g  th e  s o i l  and 

f lo a t in g  th s  t s r a lt s s *  T e rm ite s  a lo n g  w ith  d e b r is  were rem oved  

c a r e f u l ly  and p la ce d  on th e  p o ly th e n e  paper* The nuaber o f  

w ork ers and s o ld ie r s  w sre so u n tsd  d ir e c t ly  w ith  th e  h e lp  o f  

fo rce p e *
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J*T w»wM «w  >»* m  t a r

Two e e p a ra te  e x p e ria e n te  w ars la id  ou t in  a s  a rs a  

o f  15*10 a  d u rin g  O cto b er 1963 t o  Ja n u a ry  1984 t o  stu d y  th e  

r a t e  o f  r s n o t a i o f Aung and FXM due t o  t e r a it e e  by s s a p lln g  

a t  f o l la n in g  in te r v a le *

f|  •  C o n tro l (Dung/PXM tre a te d  w ith  A ld r ln  30 se)|

Ta  •  7 d a ra i T j  •  15 dayat •  30 d a yat f 5 *  45 dayat

Tg *40 d ayat t7 • 90 d ayat Tg »12Q days*

The in t e r v a le  s e re  e o n a ld e re d  a a  t r c a t a e c t e  in  both  

th e  caeea* The d e a ig n  adopted  uaa a  e ia p le  randoe& eed e o a p le ts  

b lo e k  d e a ig n  e lt h  6 r e p lic a t io n s *  A t caoh n?ot s ix  l i t r e  o f

Aung/?XM eaa  p la o e d  in  th e  fo r a  o f  heap o f  25-30  aa  d ia a e te r

and 10*15 aa h e ig h t*  S a a p le e  a e ro  d raen  e e p a ra te ly  f r o a  b o th  

t e r a it e  in fe s t e d  dung pads a a  s e l l  a e  f lM  tre a tm e n t a* Theee  

s a o p ls s  s e re  p re p a re d  and a n a ly e e d  f o r  p « r s e n t o rg a n ic  ca rb o n  

by a d o p tin g  th e  san e  a e th o d o lo g y  a a  in  th e  p re v io u s  stu d y  

(3*2)* The r a t e  o f  r s a o v a i o f  dung and WtM sa a  v o rk sd  out 

s s p a r a ts iy  by o a lc u la t in g  p e r ce n t lo a a  under each  tre a ta e n t  

by a d o p tin g  th s  f o i lo s ln g  fo ra u la *

P e r ce n t o rg a n ic  P e r ce n t o rg a n ic
*  aarbon  in  t e r a i t e  -  ca rb o n  in  th e  

Ih m g ^ r*  in fe c te d  duag/lYM  su rro u n d in g  e o l l
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P e r • • at lo s s  
o f  d u n g / ira  

la «  to  te rm ite  
a t ta c k

B e ta  « t f«  a n a ly se d  u s in g  a n g u la r  tra n s fo rm a tio n *

J.8 m t lo o - c h o B le a l  p ro e e rt le e  9t j a i l  r«pl««»a 
h r t w i t e s  1b  » l« w  » t  «mm

The p h y e ie a l and c h e e ic e l p ro p e r t ie s  o f  te r m ite  m o d ifie d

M i l  in  p la c e  o f  dung w ere a n a ly s e d  f o r  th re e  im p o rta n t dung 

fe e d in g  te rm ite s  v i a . ,  Q dontoterm es h o g p l.  £* obeeus and 

£* w a iio n e w sia  by com pering w ith  su rro u n d in g  a o il*  f r o a  t h s  

e x p e rim e n ta l s i t e ,  a  t o t a l  o f  te n  s o i l  sam ples in  eaeh s p e c ie s  

w ere c o lle c t e d ,  m ixed th o ro u g h ly  and a  re p re s e n ta t iv e  e a a p le  

o f  900 g  was drawn f o r  th e  p u rp ose  o f  a n a ly s is *

P h y e lo e l p r o » e r t le . i

F w t le le  » U e  a u t r lb u t lo m

The g r a v e l d is t r ib u t io n  was e stim a ted  by d ir e c t  d e v  la g  

th e  r e s p e c t iv e  eam piee in  a  a  aw s ie v e *  M e ch a n lo a l a n a ly s is  

waa o a r r le d  o u t by hydrom eter aethed* A p p aren t and a b a o lu te  

a p e e lf lc  g r a v it y ,  wavlwaw w ater h o ld in g  c a p a c ity *  p o re  apace  

and voluw e e x p an sio n  were d eterm in ed  by K een ’ c  Cup K sthod  a s  

o u t lin e d  by V ip e r  (1 9 6 6 ).

P e r c e n t o rg a n ic  
P e r c e n t o rg a n ic  aarb o n  due t o

*  tw m ite  l e f t  
c o n t r o l o v e r dung/YZM

P s r  ce n t o rg a n ic  carb o n  l a  c o n t r o l
X 100
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S to a w i M M H S lM '

fiH: This waa measured In 1 »2*5 (SolltWater) suspension

after stirring intermittently for 30 minutes by using a pH 

oetar vlth glaeD-colonei combination electrode*

aSglgiSH.S05te..ti?l3^» 1*^*5 (Soilivater) extract
was measured vlth a conductivity bridge using oeli having 

cell eonstant units*

Organic carbon 1 Organic carbon vas analysed by 

Walkley and Blacks vet oxidation aethod as given by Jaokeon 

( 1967)* The organic satter content vas obtained by multi- 

Plying organic carbon value by 1*724*

f l i m t i t  nitrogen. m i t f U *  nitrogen oao determined 

by alkaline Permanganate method outlined by Subbalah and 

Acija (1956).

Total nitrogen» Total nitrogen vas estlasted by the

Kjeldahl's Method as outlined by Jackson (1967)*

Ca9 Mg, Hs ft K cere determined in the neutral 1K HĤ O 

AC extracts, vhlch vere obtained in the CSC determination*

For determining Ca and !% an extract vac titrated against 

standard vereenate solution vhereae Ha and X vere determined 

by using eystronlo -  121 flame photometer, outlined by 

Jackson (1967)*



35

A v a ila b le  P  c s s  d a te rs in e d  

by B n g r 'i  Eo*1 u t i M U i r t  f o r  t o ld  t o i l s  u l  O lse n  m i n t  

f o r  a lk a l in e  s o ils *  Tbo P In  tb o  e x t ra c ts  was e s t la a te d  b/  

th o  c h lo ro c ta n o u a  red u ced  eo ijrb d o ph o sp h o rlo  s o ld  b lu e  c o lo u r  

■cth o d  (Ja c k so n , 1967)* The I n te n s ity  o f  c o lo u r  c s s  re a d  by  

u s in g  s  ro d  f i l t e r  in  K le t t  S o ascro o n  C o lo r ls c t o r *



EXPERIMENTAL RESULTS
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FXFEaiMEKTAL ATSULT5

The experimental results on the studies of dung 

feeding termites and their role in dung removal under dry 

land condition* are presented under the following headings*

The present Investigation has revealed the aseoola- 

tion of fourteen species of termites on dung in and around 

Bangalore* These speoles belong to eight genera under 

tthlnotermitidae and Termltidae* *he different species of 

termites and their association with various dung pads are 

presented in Table I*

According to the Table I a il the termite speolee 

sere commonly associated with Cattle dung* Apart from the 

Cattle dung, 0&Q£|3tgrmeg wa^gnensjls was observed on Sheep 

pellets, £• bellahunlsensls on Horse dung, 0* horrl on both 

Horse and Elephant dung, £• obesus on Horse, Elephant and 

Sheep pellets during the study*

4*2 jBgaitei-tefag^gag-^L 

a) llgterotermeg ep*

In this species there wae no earthen sheeting and no
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•1|B  o f  fo ra g in g  a c t iv i t y  waa o b serve d  on th e  dung u n t i l  

th e  dung pad waa p h y s ic a lly  removed* fh e  fo ra g in g  p a rty  

o o n e ls te d  o f  b o th  w ork e ra  and a o ld le r a  and waa fo u n d  fe e d  i t *  

on th e  a e a l d r ie d  dung pod*

k) WloroawtMniw  »p.

In  t h is  ap ee iea  th e re  was no e a rth e n  s h e e tin g  on th o  

dung pod and th e  a t  took  waa fo u n d  f r o a  th e  bottom  o f  dung pad# 

F o ra g in g  p a r t ie a  co n e ia te d  o f  both w orkere  and a o ld le ra *

• ) B m a n m n n w  n t u n n

F o ra g in g  a c t iv i t y  waa n o t n o tic e d  f r o a  o u ts id e *

T h is  o p eo lee  was found  fo ra g in g  u n d er tb o  dung pads w ith o u t 

c o n s tru c t in g  any e a rth e n  a h e e tln g  on th e  s u rfa c e *  Fo ra g in g  

p a rt  le a  o o n a la te d  o f  b o th  e o rk e ra  and a o ld le ra *  V it h  l i t t l e  

d is tu rb a n c e *  a o ld le r a  oade *h is s la g ’  sound in  th e  fo ra g in g  

area*  U s u a lly  fo ra g in g  o f  t h la  s p e c ie s  eaa obaarved  under 

th o  a s a l d r ie d  to  p a r t ia l ly  dotoaposed  dung pads*

d ) H t f r t f f l w  o sth e ra e

F o ra g in g  p a r t ie s  c o n s is te d  o f  b o th  m ajor and n ln o r  

w o rk ers and s o ld ie r s  w hloh fo ra g e d  o p e n ly  on th e  g rou n d  

w ith o u t e a rth e n  a h e e tln g  o v e r th o  dung* f l t h  s l ig h t e s t  

d la tu rb a n c e  th e y  w ere fo u n d  to  e n te r  th e  fo ra g in g  b o le
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which was under ths dried leaves, soldiers were waking 

ra ttling sound as a defensive oechanlcw while returning to 

the foraging hole* The foraging holes were Indicated with 

sqbU  heaps o f nud upto 7 cm height on the surface*

•) ^oa io ternej &jL&£un£set^

This species was found foraging on Cattle dung aa 

well as on Horse dung* I t  was observed on seal dried dung 

under covered earthen sheeting a&de out o f w a lle r  aggrega­

tion of Boll particles* There were soall ga lleries  and run­

ways in the so il placed In dung pads* Both workers and 

soldiers wsre Included In the foraging party and active 

foraging was observed to be only a fter ra in fa ll*

* )  J&S£ig|e£S*S m ta fll c.ug

This species was found coaoonly foraging on seal 

dried to fu lly  dried Cattle and Horse dung pads by construc­

ting earthen sheeting* Tt was found in the coopany o f 

£ •  obesus within a single dung pad* Both the cpeoiec were 

identical in foraging on separate portion of a dung pad* 

but there were irregular ooaoon pasaagea between two portlona* 

The active foraging was observed during rainy aeason*

<) SSSlHSS® £ * * *

.:Oth soldiers and workers Included in the foraging
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party* They foraged the dung by covering earthen sheeting 

aide out o f larger aggregation of ao il partiei.ee* Thie 

epeeiee wae found to he very rare during the survey and 

collection of termites and oould not be aade any detailed 

observations#

h> s to s te & a s m  s h e !

This *>eclee see quite common In end around Bangalore 

on the dung and other organie setter* They covered the dung 

pade with the earthen eheeting aade out o f larger eggr cga-» 

tlon of so il part id e e  (Pig *2) compared to other aeabere 

o f the genue* Both workers end soldlere were Involved in 

foreging (Flg*3)* The foraging was found on aolet dung as 

well ee on dried dung end even on the heape of faro yard 

manure (?lg*4) placed in the fie ld  juet a fter early aoneoon 

rains* Workere were engaged in foraging by aaking ga llerlee 

in the so il replaced in piece o f dung and soldlsrs were 

guarding them*

Slight disturbance oaueed eoldlere to  aeke rattling 

sound froa Inside the earthen sheeting which aade a l l  the 

workere end soae soldiers to run Into the eubterraneen 

ga ller lee  and reaalnlng eoldlere to aove to the dleturbed 

portion of the dung pad to prevent the entry of ente*

Soldiers secreted brown defenelvs eubetenee which wae gummy



9!§*t BwttMi •b«*tlog oa tb« fa If  by QioaUUimt bornl

H i.)  Untm a t « U lm  of 0.bornl la 
tb« M m ii< «it«
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f t f .4  H**p o f TVt la fetted  with O.hornl
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In  n a tu re*  2 -4  fo ra g in g  h o le s  o f  0*4 t o  0*d c a  d la a e t e r  

w ere fo u n d  undar th o  dung pad* Foraging waa a o re  fre q u e n t  

d u rin g  r a in y  aaaaon and t h e ir  a c t iv i t y  daoroaood a a  th o  

d ry  ooaoon ap p roas h ed*

t )  M o n t o t f f  o b «»u »

T h is  e p e e ie e  «aa th o  eoaaoneet and a o a t dom inant 

aaong th e  dung fo a d ln g  te rm ite s*  F o ra g in g  a c t iv i t y  o f  

t h io  s p e c ie e  wae obeerved  th ro u g h o u t th e  y e a r  w ith  a a  

in c re a s e d  a c t iv i t y  d u rin g  Ihgr and  O cto b er and d a creased  

d u rin g  Ja n u a ry * ’ tore h* However* u n u su a l in c re a s e d  a c t iv i t y  

a a s  ob served  a f t e r  th e  r a i n f a l l  in  th e  a o n th  o f  February*

B o th  w orkers and s o ld ie r s  s e re  in c lu d e d  In  th e  fo rag irvg  o f  A r N d  

a s  v e i l  a s  d ry  dung* A p art f r o a  C a t t le  dung I t  was a ls o  

found fo ra g in g  on f a r a  y a rd  a a n u re , H o rse , V le p h a n t aaA 

Sheep p a lle t o  under co vere d  e a rth e n  sh o o tin g *  T h e re  w are 

a e d lu a  s it e d  ru n a a y s  in  th o  s o i l  re p la c e d  in  p la c e  o f  dung 

p ads (Fi« *» )*

J) fltoigSfggu gammii
B o th  w o rk ers and s o ld ie r s  wore In v o lv e d  in  th e  

fo ra g in g *  Z t was fo u n d  on f r e s h  dung t o  ao n th  o ld  dung and  

even on le a f  l i t t e r  by c o v e rin g  e a rth e n  s h e e t in g  aade o u t o f  

a o d lu a  s is e d  a g g re g a tio n  o f  s o i l  p a r t ic le s *  T h e re  w are 

a e d lu a  s is e d  g a l le r ie s  in  th e  s o i l  re p la c e d  in  p la c e  o f  

dung*



r ig.5 Foraging ruawcoro o f O.obeeoe in the 
dang replaced vlth  aolT
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k ) M o n t r t w — « — JJ,on«n»l«

In  t h is  e p e e ie e  f o r e g l iy  a c t iv i t y  « u  obeerved  

u n der th e  f u l l y  oo vered  e a rth e n  s h e e tin g  o f  b i t  o o a ra e r  

• o i l  p a r t ic le s  on th e  dung ped* B o th  s o ld ie r s  and w orkers  

e e r«  fo u n d  fe e d in g  on Q s t t le  dung a s  w e ll a s  on Sheep 

p e lle t s *  They aade n e d iu a  a la e d  g a l le r ie s  In  th e  dung pad 

w hloh was e n t ir e ly  re p la c e d  w ith  s o i l*  The fo ra g in g  was 

n o t ic e d  on day e ld  t o  f u l l y  d r ie d  dung* T h ere  w ore two 

peak fo ra g in g  p e r io d s  d u rin g  A p r i l  t o  June and O cto b e r to  

Deeeaber*

1 ) «trotwa»« ob»» l

Ia  t h is  s p e c ie s  fo ra g in g  p a rty  c o n s is te d  o f  w orkers  

and w ith  le e s  number o f  s o ld ie r s *  The a c t iv i t y  o f  th o se  was 

n o tic e d  f r o a  b o tto s  o f th e  dung pad and e a rth e n  g a lle r le e  

w are s n a i l  w ith  0*2 t s  0*5 s a  d la a e te r*  Though f in e  s o i l  

p a rt  i d e e  w ere f i l l e d  in  p la c e  o f  dung» b u t no e a rth e n  

sh e e tin g  was n o t ic e d  on th e  su rfa ce #  o n ly  a  t h in  f i lm  o f  

d r ie d  dung w as l e f t  on th e  su rfa ce *

■) SBWulltwnaw » l c l » l t M l »

T h is  s p e c ie e  was found fo ra g in g  u nder p a r t ia l ly  

end f u l l y  deeoaposed dung pads and c ro n  on th e  fa r o  y a rd  

aanure* P e re g ln g  p a rty  e o a e le te d  o f  o n ly  w orkere* The  

w ork ers w ere fou n d  t o  fe e d  o n ly  on f u l l y  deeoaposed dung
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pads already attacked by other electee* Sometimes i t  vas 

found foraging under the dung pad covered with earthen 

oheetlng o f £• obesus and ccylonlcua as inquiline. It *  

activ ity  vas found oore during rainy season* In addition 

to the dung* i t  vas alco observed on lea f l i t t e r ,  stubbles 

eto*

n) a a g m n n  u t a a n

This species vas found foraging in ths open ground 

without earthen sheeting* Foraging party consisted o f aajor 

and minor soldiers and vorkers* More number of ainor soldiers 

vere present near the periphery of the foraging s ite  than 

the foraging hole* Pev major soldiers vere also observed 

moving in the foraging site* r&jor and minor vorkara vere 

engaged in collecting dried fragments of dung and found 

carrying to their nest through the foraging hole* Foraging 

activ ity  vac more during cooler hours of the day just after 

the rain apart froa regular foraging a fter dusk*

♦•3 ft t fl « I S L  tSEStt*

i*  j u i j i i J M t t ,  a n  j j u m m n , j y g ,  n n i j a m «

The data on the seasonal incidence of major termite 

cpecies recorded and their per cent attack on the dung padc 

in pasture land of U.A«S. dairy farm and Military dairy
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f a n  o f  H ob bal h ave  been p re se n te d  in  th e  M l *  XI and

I I I  r e s p e c t iv e ly *  O ra p h ic a i re p re s e n ta t io n  in  t h t  f o r a  

o f  h is to g ra m  ( F ig *6) sh o u t*  th a t  th o  s p e c lo s  O d o n to tareas  

o b ssu c  s a s  th o  most dom inant aaoag t h s  10 te rm ite  sp o o l os 

a t  ta s k in g  dung pads (T a b le  I I )  In  I?*A*8« d a ir y  f a n *  I t s  

a c t iv i t y  s a s  fo u n d  th ro u g h o u t th s  y a a r  hut th a rs  w ars two 

peak p e r io d s  o f  in c id e n c e  o s  dung pads d u rin g  A p r i l  to  

J u ly  (41*19 t o  63*19)0 and Septem ber t o  B eeesb or (34*57 t o  

64*12%)* yam in c id e n c e  »aa re e o rd o d  la  th o  ao n th  o f  August 

(27*69%) and f r o a  Ja n u a ry  t o  M tfoh  (21*23 t o  39*89%)*

H o * e v e r, th e re  wae s o re  in c id e n c e  (39*87%) i a  f ehru a r y  

ooapared  t o  Ja n u a ry  (21*23%) sh o re  th e re  sa o  le a s t  a tta c k *  

The a a a c  tre n d  o f  i t s  ln e ld o n o e  s a s  o b served  In  th e  M il i t a r y  

d a is y  farm * H ebbal (T a b le  III#  f ig *  7)*

£• s a llo n e n s le  s a c  th o  n ext dom inant s p e c ie e  a f t e r  

£* a b e a cs In  a t ta c k in g  dung* I t s  a t t a c k  s a s  obeerved  

th ro u g h o u t th o  y e a r  b u t had to o  peak p e rio d e  o f  In c id e n c e  

d u rin g  A p r i l  t o  J u ly  (1*63 to  7*06%) and O cto b er t o  Deoember 

(2*7 t o  8*18%)* lorn in c id e n c e  (0*43 t o  *67%) sa o  re e o rd o d  

d u rin g  Ja n u a ry  to  M arch s l t h  le a o t  a t ta c k  in  January*

A lm ost th o  same tre n d  i a  M il it a r y  d a ir y  farm# H eb b a l s a s  

ob eerved  except l i t t l e  d if fe r e n c e  o f  ln e ra a o e d  a c t iv i t y  

d u rin g  March*
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In £• fc tttl* the incidence mis maximum (1*7 to 

2*03£) during June, August and October months snd least 

(0*45 to 0*67#) durlr^ January-March at U*A«S. dairy farm 

whereas higher incidence sac observed during May to June 

snd octobcr to November (1*61 to 3*27£) in M ilitary dairy 

fara, Hebbal*

In 0* oeylonious* the aaxlaum attaek (1*88£) waa 

observed during October in a ilita ry  dairy fara and (0*64%) 

during Scptsaber in U*A*S. dairy farm* The activ ity  of 

thic apeciec on dung wa8 abaent in January and March in 

both the pasture lands*

Increased inoidence of £• bellahunlaensls saa 

recorded during October (0*5$) in a ilita ry  dairy fara and 

during May and August (0*31 to 0«48£) in U.A.S. dairy fara*

A reduced degree o f activ ity  aas also recorded during other 

aonths of the year except during January, March and April 

at both the paature lands*

Maxlaua attack (2*03 to 2*29?) o f aiorot ersee obesl 

waa obaarved during m y  and October, aoderate Incidence 

(0*80 to 1«44£) during June, September and February in U.A.S* 

dairy fara* Same trend was observed in pasture land of 

a ilita ry  dairy fara except in February where the Incidence 

(0*77$) was comparatively low*
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Occasional attack of MlcrooerotormeB sp. m i noticed 

during "lay and December at U.A.S. dairy faro and i t  wee 

noticed only in October in a ilita ry  dairy fara* Speouilteraes 

slnhalensly oao found to attack dung pads during ?fey and July 

while collecting other tera ite  species in tr.A.S. dairy and 

during Juns, October and February in a ilita ry  dairy fara*

Very low Incidence of Trlnsrvlteraos blforals was noticed 

during July» August, October and roveober in U.A.S. dairy 

fare and aac observed only during September and Koveaber in 

Military dairy fara*

*> Owing tana of aapdbl Krlebl YLintna lrotr»i

The data on the seasonal lnoldenee of aajor tera ite 

species recorded on dung pad at a*K*V«K* Caapus of tJ*A«8* 

have been presented in Table IV* Graphical representation 

(Flg*8) showed that ths Odontotsraes obesus was ths aost 

dominant species among dung feeding termites found in ths 

graslng land* Its  lnoldenoe was noticed throughout the 

year with naxiaua (70*79?-) during October 1963 and alnlmoa 

(13*25ji>) during January 1984* Moderately increased lnsldenss 

(53*39 to 62*72^) was observed during Sfey, Koveaber and 

December*

£* hornl was the second doalnant opeoiec noticed 

throughout the year with aaxlaum lnoldenee *7*82$) during
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June and moderately increased incidence (3*t1 to 4*99$) 

during Eepteober, October and November* Lower incidence 

(0*37 to 0*46; ) was noticed during January and ftarch*

The lnoldenee of Jg* wallonensls  wac aore (2*36 to 

3*93£) during *fey and October and no inoldcnoe wac noticed 

In January*

lE osyionlcus the incidence wac noticed in a l l  

the months except during April, Ifey and August but I t  was 

more (1*73£) in June*

*cept June, September, October and November, there 

was no lncidsnoe of 0* bellahunleenels and higher inoidenoe 

(0*86 to 0*88^) of th is species was noticed during June and 

October*

lnoldenee o f r&orotermos obesl was observed in a l l  

the months except during April, July, December and January 

with maximum Incidence (4*42f0 during October*

There was no regular incidence of Plsuspldltermes 

fietchecl except during December and February* Likewise 

the occurrenoe of Saeculltermes slnhslensls was notlsed In 

July and December and Trlnervltaraee blformls in June, 

September and forember*
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4 .4  O f «mm b e « t i«  « M  t w l t w

Tha p e r  ce n t s t ta o k  o f  dung b e e t le s , dung b e e t le s  

and t  s m it e s ,  t s r s i t s s  a lo n e  a t  d i f f e r  mot in t e r v a ls  and 

sa rth e n  M e e t in g  o f  v a r ie d  p e rce n ta g e s  I s  p re se n te d  In  

T a b le  T» Prom th e  ta b  Is*  i t  sa n  b s  se sn  th a t  out o f  170» 

12(7*05%) and  4(2*35*) dung pads v e re  a tta s k s d  by dung 

b e e t le s  H s llo c o p r ls  b u o e p h a lls  (P a b ra e lu s) and t e r a i t e  

Q d o p to tsrv e s  o b e su s* r s s p e c t iv e iy  on 10th  day a f t e r  p la c in g  

th s  dung pads* T h e re  v a c  no fu r t h e r  a t t a c k  o f  dung pads by  

dung b e e t le s  a f t e r  10 d ays (M g*9)«  B o th  dung b e e t le  and  

t s r v l t s s  a tta o k e d  dung fa d s  v e rs  n o t ic e d  o n ly  a f t e r  40 d ays  

and in c re a s in g  tre n d  v a s  n s t ls s d  u p to  90t h  day v lt h  M a x im a  

a t ta c k  o f  10(5*88)1) dung pads* I t  v a s  ob served  th a t t h s  

nuaber o f  dung pads (19*94)0 s tta s k e d  by te rm ite s  in c re a s e d  

a f t e r  20 days* The dung pads o f  0-25*  e a rth e n  aheetitog v s r s  

i n  th e  a sssn d ln g  o rd e r  u p to  30th  day v lt h  eoaxloua s f  43 

(25*290)# a fte r v a r d s  d e sssn d in g  tre e d  v a s  n o tice d *  H Uvbsr 

o f  dung pads v lt h  50*79 p e r ce n t e a rth e n  sh e e tin g  v e r s  in  

th s  in c re a s in g  tre n d  u p to  6 0 th  day snd th en  d e c re a s e d , v h c rc a s  

75*100 p s r  cen t co v e re d  e arth e n  s h e e tin g  v a s  o b servsd  a f t e r  

SO to y s  and t h s i r  number in c re a se d  u p to  90 d ays w ith  h lg h s s t  

a t t a c k  o f  158 (92*94£) out o f  170 dung pada*
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T h s  a s t lv s  fo ra g in g  o f  t o r a lt s s  on th s s s  dung pada 

v a t  n o t lo s d  a f t e r  20 day* and I t  m s  s o d s ra ts  u p to  30th  day* 

T h a re  s a a  a  s ts s p  ln s r t a s s  In  t h s  a t ta s k  (79*29*) s f  duag  

pads a f t e r  40 days and was co n tin u e d  u p to  90 days*

4*9 S f f s s t  t

T h s p s r  s e c t a t ta s k  o f  dung by t s r a l t s s  a t  d lf f a r s n t  

a o is t u r s  i s ? s i s  la  s o i l  i s  p rca a n tsd  in  T a b ls  H i  f r o a  th s  

t a b le ,  i t  i s  e v id e n t th a t  th s  s o i l  a o is t u r s  ra n g in g  fr o a  

19*34 to  18*49 p s r  s s n t u a s th s  a o s t p r s fs r r s d  s o u  a o is t u r s  

a t  s h lc h  p e r s s n t  a t ta s k  o f  dung pads sa a  a s  h ig h  s o  I t  t o  

84 ( fig *  10)* A t h ig h e r s o i l  a o is t u r s  f r o a  22*09 t o  29*40 

p s r  s s n t th s  t s r a l t s  a c t iv i t y  uao rsd u ssd  an d  p s r  s s n t a t ta s k  

o f  dung pads hy t s r a i t s s  aao  lo a  (19*20 p a r s s n t) *  T s r a lt s  

a s t lv l t y  u a s a o d s ra ts ly  h ig h s r  a t  s o i l  a o is t u r s  ra n g in g  

f r o a  10*29 to  19*19 p s r  s s n t w ith  #3 t o  78 p s r  s s n t  dung 

pada a tta s k s d  and s rs n  a t  7*11 t o  9*73 s s n t  s o i l  a o is t u r s ,  

•1 t o  §8 p s r  s s n t  t s r a l t s  a t t a s k  u a s n o tio sd *  At lo s e r  

a o is t u r s  1 s t  s i  ra n g in g  f r o a  1*49 t o  8*97 p s r  s s n t  a h s rs  th s  

t s r a l t s  a s t lv l t y  was s o a p s r a t lv s ly  lo s s *  S t i l l  t h s  p s r  s s n t  

a t t a s k  o f  dung pads ra n g sd  f r o a  10-56 w ith  a n  a rs ra g s  o f  

51*87 p s r  o sn t LUOS observed.

T h s s f f  so t o f  w a te rin g  on t h s  t c r a l t o  a s t lv l t y  a t  

th o  fcaao o f  soo o n u t p la n t s  l a  p rs s s n ts d  in  T a fc ls  T i l  and
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Tfcfclo vx« f a r  ce n t a tta e k  o f  twng pa*a by t m l t i i
a t  4 I f f  a r  ant a o le tts ra  la v a la  

l a  th a  a a II

1 1 *
S o i l  o c te tu ra f a r  e a a t a t ta c k  o f  4 w g  pa4

I n
M angt Mtan £anga Maaa

n 1*45 -  ••97 5*64 1 0 - 5 6 51*87

f t 7.22 *  9*75 8*65 •1 -  48 44*25

9* 10.25 *  15*1$ 15*57 •5 *  t 8 72*50

4« 15*54 -  18*45 17*05 7 4 - 8 4 78*25

I t 19*8ft -  25*12 21*54 17 -  41 58*50

# t 22*05 -  25*40 25*«5 4 •  45 19*20
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Flg*11* The coconut plant basins received dr> ding and 

lea f l i t t e r  regularly every year as source of aanure in 

the natural conditions* I t  aae evident froa the table9 

that a l l  the plants were attacked by termites* under unwatered 

conditions* Whereas in the watered condition* the per aent 

attack was reduced to  80 and 60 per cant in oowdung (P ig .12) 

and lea f l i t t e r  applied plants* respectively*

Hie per cent attack o f oooonut plants was redused 

from 60 per cent to 50 per cent froa unwatered plants to 

watered plants at 4 days interval* There was no attack on 

coconut plants applied with FXM ♦ ash (8i1) under both 

watered and unwatered conditions* Zn biogas slurry appli- 

cated plants only 20 per cent attack was noticed under 

unwatered conditions ooapared to watered condition* where 

there was no Incidence o f termites* fflnety per cent attsok 

was noticed in control plants without watering (?lg*13) and 

aanure ooapared to 50 per aent attack in plants with watering 

and without manure (as check fo r  watered plants)*

*•6 gwwlt*.. lpfM Utlon of « lf fg «n t  b «lt» «t 
nslove itetbt In tb« » U

The data given in the Table V III  Indicated that a l l  

the baits were eaten by termites at surface leve l with sent 

per cent attack in both oowdung and lea f l i t t e r  followed by

F30& (90£), cowdung 4 ash (25$) * FTM 4 ash (10%)* Similarly*



F ig .12 Termite attack on the dung and base of the 
coCeuotplent under waterea condition

F ig .13 Termite attack extended on the coconut plant
in the absence o f aanure under unwatered condi­
tion
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a l l  th e  k t i t i  w ere e t  ta ck e d  b/ t « m t M  v lt h  a a x la u a  la  

eowdung (100%) and le a f  l i t t e r  (100%) fa llo w e d  by 7 IV  

(79% ), eowdung ♦  aeh  (10%) a n i TUT ♦  aah (5%) a t  T«5 oa  

d e p th  o f  s o i l*  l a  15 oa  d ep th  oowdwag (85%)» le a f  l i t t e r  

(85%) aaft VXX (55%) aad  a t  50 os d e p th  eowdung (55%) t le a f  

l i t t e r  (50%) and M M  (20%) w ere a tta ck e d *  In  45 oa d o p th 9 

e a ly  lo a f  l i t t e r  (10%) and oowdung 0% ) a tta e k  vea  n o tice d *  

B ut th e re  oao  ao a tta e k  o f  t e r a it e e  t o  * a r  o f  th e  b a lt e  a t  80 

ea  depth*

♦• T  I ro fo rtn o o  o f  b a lte  »n« t b t l r  l w i  t o  t« c » lt t»

♦•T .l. M S iS U U S t t !

The p re fe re n c e  o f  t e r a it e e  to  e a r io u e  b a lt e  la  

p ree e n te d  la  T a b le  IX* A cc o rd in g  t o  th e  T a b le » th e  oowdung 

wee th e  a o e t p re fe rre d  b a it  w ith  ce n t p e r c e n t a tta e k  and 

185*8 Bean t e r a it e  p o p u la tio n  p e r 628 oe o f  o a a p le  fo llo w e d  

by ?XMf le a f  l i t t e r  and eowdung ♦  aound e o l l  w ith  107*11* 

100*70 and 100*14 aeaa t e r a i t e  p o p u la t lo a  p e r o a a p le  re e p te *  

t lr e ly *  B io g e e  e lu r r y  w ith  50 p e r eent a t ta e k  and 76*8 aean  

t e r a it *  p o p u la t io n , eowduag ♦  a  eh w ith  25 p e r e e a t e tta e k  

and 21*0 aeaa t e r a it e  p o p u la t io n , FXU ♦  aah  w ith  25 p a r een t

a tta e k  w ith  no t e r a it e  a c t iv i t y  w h ile  draw ing  th e e e  e aa p le e

was noticed.

Ot H H  M l r tr t it lw  of ow um  OWbOB

The co n te n t*  o f th e  T a b le  IX  c le a r ly  in d ic a t e  th a t
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m

th *  lo t s  o f  b a it*  i e  th e  se ee n d ln g  o rd e r  waa oowdung (97*07%)# 

FXM (68*12%) ( oowdung 4 sound s o i l  (66*79%)# le a f  l i t t e r  

(61*01%)* b io g e e  e lu r r y  (38*07%)» eowdung + aeh (26*73%)•

FXM ♦  aeh  (19*23%) w hich  have been g r a p h ic a lly  re p re se n te d  

in  th e  forts o f  h le to g ra a  a lo n g  w ith  p e r s s n t  o rg a n is  ca rb o n  

i n  th e  p ro te s te d  and u n p ro te cte d  b a it s  w hich  e s s  u ssd  in  

th s  d e te rm in a tio n  o f  lo s s  in  sssh  h a lt  (F ig *  14)*

The s o n ts n ts  o f  th s  T a b ls  X  h s s  c le a r ly  in d is a t s d  

th a t  t h s r s  was re d u c t io n  in  o rg a n ic  carbo n  co n te n t in  a l l  

th e  tre a ts e a ts *  T h s sx te n t o f  r e d u c t io n  in  n u t r ie n t s  was 

■ o re  in  c a s s  o f  u n p ro te cte d  tre a tm e n t from  t e r a it e e  coopered  

t o  p ro te c te d  treatm en te*  The n a x ia u a  d e p le t io n  o f  p e r ce n t  

o rg a n ic  ca rb o n  was n o t le s d  in  u n p ro ts c ts d  f r s s h  Aung (T#) 

and ls a s t  in  p ro te o te d  FXM 4 a sh  ( T j)  treatm en ts*

C o n p a riso n  o f  asan  o rg a n ic  carbon  co n te n t in  th e  

tre a tm e n ts  in  t h s  b e g in n in g  o f  th e  experim ent w ith  th a t  o f  

end o f  th e  experim ent in  each tre a tm e n t e c p a ra te ly  in d ic a te d  

th e  s ig n if ic a n t  re d u c t io n  in  th e  p e r ce n t o rg a n ic  carbon*

The a t a t  1 s t l e a l  a n a ly s is  (T a b ls  X) h a s proved  th a t  d lf f s r s M O  

betw een th e  two aean s in  p ro te c te d  oowdung (T ^ ), oowdung ♦

. . h  (Tt ) .n d  i n  fJM (*g ) .  > »  ♦  M h  ( t y ,  » t a i |

(Tg)# oowdung 4 ash  (Tfi)# oowdung 4 nound s o i l  (T^0 ) and lo a f  

l i t t e r  (T ^ )  was h ig h ly  s lg n if ls a n t *  Th s d if fe r e n c e  between 

tw o s c a n s  in  p ro ts c te d  f i x  (T|)» FXM 4 a sh  (Ta )# b is g e s
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•lurry (T  ̂̂ ) treatnente wae sign ificant, whereas in protected 

fresh dung ♦ mound soil. (T^) i t  mas noo-significant*

♦•7*3 Depletion o f per cent X̂ O content

The difference between per ccnt K̂ O (mcun) content 

at the beginning of the experiment and at the end in each 

treatment indicated the significant reduction in the per 

oent KjO content* The s ta tis tica l student ' t '  test (Tabic XI) 

has proved that the difference between two means in unpro­

tected eowdung (?6) , oowdung 4 mound soil. (Tjq) and lea f 

l i t t e r  (Tj4 > was highly significant* The difference between 

two means in protected eowdung ♦ mound so il (T^ ) , lea f 

l i t t e r  ( ? ! } )  and In unprotected biogas slurry (?12) sms 

significant* whereas in protected FXM (T j)»  FXM 4 ash (T j)* 

oowdung (T^)t eowdung 4 ash (Ty), blogas slurry (T ^ ) and 

unprotected FIS 4 ash (T^)t eowdung 4 ash (Tg) was non- 

significant*

4*7*4 Change In the per cent PgÔ  content

The difference between per oent content at the 

beginning of the experiment and at the end under each treat* 

oent separately indicated the change in the per cent FgC *̂ 

S tatistica l student *t* test (Table X II) has proved that the 

difference between the two meanc in unprotected FXM (T^),
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eowdung (1g)# oowdung 4 a sh  (T0 ) # eowduog ♦  aound e o l l  (T^Q) 

b lo g a s  o lu r r y  (T ^ )  and lo a f  l i t t e r  ( T ^ )  m s  h ig h ly  s ig n i f l*  

ca n t*  w hereas in  p ro te c te d  F IX  ( T j ) # FXM 4 a sh  (T j)»  eowdung 

(T^ )t oowdung ♦  a sh  <f^)9 oowdung 4 mound s o i l  (T j)*  b is g a s  

e lu r r y  ( T ^ )  v lo a f  l i t t e r  (t j j )  and in  u n p ro te cte d  F I X  4 a sh  

( f2 ) was n o n ~ s lg n lf le a n t*

♦ • 0  ? f a o m . &  .. if f .Jf

T h s  p a r s e n t re a o v a l o f  dung and F IX  by t a r a lt e s

s t  d if f e r e n t  in t e r v a ls  a re  p re se n te d  in  T a b le  XITT* 

a r a p h ie a l re p re s e n ta t io n  o f  p e r e en t r a t e  o f r e a o v a l o f  

dung and FTM I s  a ls o  shown in  th e  f o r a  o f  h ls to g ra o  (?ig*15)«  

R e co rd in g  t o  th e  c o n te n ts , th e  p e r oent r a t e  o f  r e a o r a l o f  

duug was s ig n i f ic a n t ly  h ig h e r  th u s  t r e a te d  dung w here th e re  

m u  no a c t iv i t y  o f t e r a ite e *  The rem o va l r a t e  o f  duug a f t e r  

?• 15 f 30 § 45 and #0 d a y s  w ere s ig n if ic a n t ly  d if f e r e n t  f r o a  

each o th e r*  Though h ig h e s t  r e a o v a l o f  duug was o b se rv e d  in

t r s a t a s n t  Tg (120 d ays)«  h u t I t  was on p a r w ith  e a r l ie r

t r e a ta e n ts  Tg (60 d ays) and T^ (90 d ays) w ith  le a s t  p e r  cen t 

s a t e  e f  rem oval* I t  i s  a ls o  e v id e n t f r o a  th e  T a b le  X III  

th a t  th e re  was a  s te e p  in c re a s e  in  th e  p e r  ce n t r a t e  o f  

re a o v a l p e r day on 4 5 th  day (T^) com pared t o  e a r l ie r  

trs e tn e n te *

The p e r e en t r a t e  o f  rem o va l o f  F I X  u s e  s ig n i f ic a n t ly
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h ig h e r  th e n  tre a te d  »IM e h e re  th e re  ea* a* t e r a it e  a c t iv i t y  

(T a b le  X I I I ) .  The p e r een t re a o v a l o f  FXM a f t e r  7* 11* J O , 

49 and 60 and  90 day* w ere a lg n lf lo a c t ly  d if f e r e n t  f r o a  

ceeh e th e r*  The h lg h e e t p e r e e n t r e a o v a l ea*  fo u n d  in  

t r e a ta e a t  T# (120 day*) w hieh ea* on p a r e lt h  tre a ta e a t  t j  

(90 day*)* The le a e t  p e r  een t r e a e v a l ea*  obeerved  i s  th e  

t r e a ts e n t  Tg (7 d a y e ). T h e re  aa* a  e te ep  In cre a e e  in  th e  

p e r een t r a t e  o f  r eaova l  p e r day on 6 0 th  day*

4*9 « #
M W M  *21  ̂ IP P fr ft  9 f

4*9*1

The d a ta  o s  p h y e lc & l p ro p e rt le *  o f  t e r a i t e  a e d lf le d

• « U *  in  p la e e  o f  dong o f  g* h o g p lt £* o b c e u it £• » & g s « B f f lf
f

aad  su rro u n d in g  a o il*  a re  p re e e n te d  l a  T a b le  x lf*

l a m *

fr o a  th e  d a ta 9 i t  1* e v id e n t th a t  th e  g r a v e l 1* 

a b sen t in  £* obeeue ta o d lfle d  e o l l  in  p la e e  o f  dung* The  

g r a v e l co n te n t in  th e  g* h o r c i* £• a a llo n o n e ftp and su rro u n d*  

ta g  t o i l*  a e ro  o f  th e  a a g n ita d e  e f  1*65* 0*74 and 5*9 P« r 

• ea t r e s p e c t iv e ly *

C o erce  sa ndt

The c o e rc e  cand co n te n t in  th e  JJ* h o r n l. g .  obeeue
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and £• tera ite modified eo ll in plaee of dung

waa 46*25, 27*25 and 43*25 per eent, respectively whereas 

in the surrounding eo ll i t  waa 33*75 per cent*

x u u m

Fine Bard content in the £• hornl. £* obeeue and 

>  B M fM H li modified so il »ae 31*85, 36*00 and 33*00 

per oent, respectively whereas in surrounding so il i t  waa 

25*52 per sent*

jui

The BUt content o f $. and £* m U & m it

modified Boil was 14*50 and 10*30, respectivcly* The s i lt  

content o f the £* borcl modified c o ll and surroundlig c e il 

did not d iffe r  and i t  waa only with 7*5 par cent*

&§£

The clay content o f 0* obeeue waa more compared to 

other two termite modified colls and aurroundlng coll* I t  

waa 12*50, 20*0, 12*70 and 11*50 per cent, respsctively in 

0* hornl* 0* obeeue* 0* wellonensle and aurroundlng co ll*

Apparent specific gravity o f termite modified so il 

was lower than the surrounding soils but there was not much
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i i f f i m t t  betw een th e  a o d if  le d  e o i le  o f  h o rn i and 

•unrounding t o l l*  The a p p a re n t s p e c if ic  g r a v it y  o f  £* h o m i* 

£* stksm* S ' m im m ls  »** th a t  o f  su rro u n d in g  a o i l  M I  

le T J t  1»51t 1*64 and U T 4  i/ o * 5 # * u p M t iv t i| «

H iM t? ,  w w t f i i  m i l t t

A b e o lu ta  a p e e if ie  i n v i t /  wae s l ig h t ly  h ig h e r  in  

£• obeaua m o d ifie d  a o i l  co op ered  t o  o th e r  e o ile *  The  

a b e o iu te  e p e o if ic  g r a v it y  o f  & s m * 2* A ft i& it  J?* J ttt id T  

jflB fl& l •unrounding s o i l  eea  2*72* 2 * 4 0 , 2*4) and  

2*58 gt^ ea3 * re e p e e t iv e ly *

i m i  « g a j i p i i t

T o t a l p a re  apace i a  h ig h e r  in  t e r a i t e  a a d if ie d  a o i l  

th e n  th e  eu rro u n d ir^  a o il*  A song t e r a i t e  a a d if ie d  a o i l  

a o re  p a re  epees s a s  n o t ia s d  in  £* ybeaue soapered  to  o th e r  

two s p e c ie s *  The t e r a i t e  m o d ifie d  a o i l  by £•  fto rn l wae 

h a v in g  lo w e r p o re  apaaa eoapered  t o  o th e r  two* The p o re  

epeoe o f  £•  h o m i* £*  8 b»lu > « £• w e lio n e n s ls  end su rro u n d in g  

a o i l  waa 61*12* 72*32, 65*87 and 55*16 p e r  o e n t , re e p e e t iv e ly *  

M szia u a  w ater h o ld in g  c a p a c ity  o f  t e r a it e  a o d if ie d  a o i l  was 

r e la t iv e ly  g r e a te r  than a u rro u a d io g  a o il*  Aaong t e r a i t e  

■ e d if ie d  e o i le  th e  a a x ia u a  w ater h o ld in g  c a p a c ity  o f  £• obesua  

s o i l  waa g re a te r  so a p a rsd  to  .2* h o rn i sn d  JJ* w a llo n e n s ls *

T h s  asadaua w a ts r h o ld in g  e a p a c ity  o f  £• h o r n i* £* o b tc u s »
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£• a t i U S S l l l l i  aDd su rro u n d in g  10U  n a  Jd .2 7 »  5 1 * i« f 3 M 2  

and 94*51 p a r  cent#  re a p e c t iv e ly *

▼ oluae ex p an sio n  o f  • o il*  worked by £* h o r n l.

£• S l f f i l f *  i?» 8> ^ Q P< m l»  m o  3*59# 5»05 and 4*53 P«*

•o  ooapared  t o  su rro u n d in g  m i l  w hich m s  2*3* P « r co ot*

*n J?* obaaus c o d if ie d  a o i l  g re a te r  volum e exp an sio n  m o  

n o t ic e d  ooapared t o  o th e r  to o  t e r a it e  a o d if ie d  c o lic *  

H c la t lv a ly  g r e a te r  v o lu a e  e x p an sio n  m s  fo u n d  in  t e r a it e  

a o d if ie d  s o i l s  ooapared t o  su rro u n d in g  s o il*

The d a ta  on e h e a lc a l p ro p a rt le e  o f  t e r a i t e  a o d if ie d  

s o i l s  in  p la c e  o f  dung and su rro u n d in g  s o i l  a re  p rese n te d  

l a  T a b le  XV*

J l*

The pH o f  t s r a l t s  a o d if ie d  s o i l s  m o  g r s a te r  than  

a u rro u n d ln g  s o i l  («*2)* Aaong th e  t s r a l t s  o o d lf ls d  o o llo  

by £• h o rn l and £• m llo n e n s ls  had pH 7*32 and 7*1«# re s p e c ­

t iv e ly  a h s rm o  in  th s  ob esu s I t  m s  6 .7 0 *

H s r t r l c a i  c o n d u c t iv ity

T h s  e le c t r ic a l  c o n d u c t iv ity  o f  t e r a i t e  a o d if ie d
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• o il was greater than tho surrounding so il*  The e lectrica l 

conductivity of termite modified so il o f 0. obesus. o. horni 

and £ . wallonensis wae 0*20* 0*35 and 0*23 maho^cta, respec­

tiv e ly  wherejae in ease of surrounding c o il i t  was 0*03 moho^ctn.

J3£gagio. g f te L S B L  H i lB l L M i l g

The organic carbon content in the termite aiodifled 

co il wae greater than surrounding to il*  The organic carbon 

content in £ . hom i. obeeue and gallongnsls was 1.77*

2.59 and 2*32 per cent* respectively whereas in the surrounding 

c o ll i t  was 1*18 per cent« Organic matter content in the 

termite modified co ll was greater compared to surrounding 

co il*  The organio matter oontent o f £• horni. 0* obesus and 

£• wallogensis was 3*05* 4.46 and 3*99 psr cent, reepeetively 

wbereae in case of surrounding so il i t  wae 2.03 per cent.

J llttlJa iJ ttJgM fll

The available nitrogen content wac greater in the 

termite modified s o il compared to surrounding co ll. The 

available nitrogen content in the £• horni. £« obesus and 

«$• ysllonensle  was 0.072* 0.096 and 0.084 per oent* reepec* 

tlvc ly  compared to surrounding so il which was O.Oi per cent. 

Moderately higher nitrogen content was observed in a l l  

termite modified coils with maximum in 0. obesus.
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U r t i.

S ta s  t f n i  was o b o e rrsd  in  t o t a l  n lt ro g s n  so n  te n t  

in  o i l  t t f u l t o  a o d if ie d  and iu rro u n d in g  s o i l s  oo ob served  

i n  feo  a v a ila b le  n itro g e n *

C/» r a t io

C/v r a t io  o f  te rm ite  c o d if ie d  s o i l  oao  lo o  « ospared  

t o  su rro u n d in g  s o i l*  I t  re c o rd e d  9*19# 10*03» 9*20 and  

12*96 p e r  e e n t in  g* h o rn l ,  g* o b e su s .  g* y a llo a e n o ls  and  

a u rro u n d ln g  s o i l s t r e s p e c t iv e ly *

m

C a t io n  exshange o a p a o lty  o f  t e n s lt o  a o d if ie d  o o l l  

aao  g re a te r  th a n  su rro u n d in g  o o ll*  CSC was g r e a te r  in

J } . l i i sm • «■»"• *  * > >  bow * « *  S* W H W W tt  

o o ll*  M o o t  CBC v a s  ob served  in  g* h o rn l*

££& S8»k l& Jtoil8B i

IM feaag eab le  o a lo lu a , a a g n e e iu a , p o ta s s lu a  a n l so d lu a

o o n tsn t in  th e  t w a i t s  o o d lf ls d  s o i l s  sa a  g re a te r  th a n  th o  

su rro u n d in g  s e n *  T h s exchangeab le  o a ls lu s  o o n tsn t in

a* Bb«»u«. £. SaSUX ■“* S» WMWMtl !•« *B*
5*55 a«/t00 g  r e s p e c t iv e ly *  w hereas l a  su rro u n d in g  s o i l  i t  

• a s 2*40 W 1 0 0  g*
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The exchangeable aagneaiua content In the £• horni. 

and wallopenale ao il waa 2.25# 2.35 and 2.60

b«/100 g, reepeetively ooapared to eurrounding ao il which 

waa 0.70 mo/100 g.

The exchangeable potaeeiua content in the JJ. horni. 

obeaua and JJ. ao il waa 0.92 , 0.97 and 0.94

a^100 g whereaa in eurrounding ao il i t  waa 0.28 aa/100  g.

The exchangeable aodiua content in the p. horn i*

2 * obeaua and &  walloneneia modified aoil waa 0.7S, 0.63 

and 0.71 oVlOO g , reepeetively ooapared to eurrounding aoil 

which waa 0.44 aVlOO g.

Available

Available phoaphoroue oontent in the tera ite  aodifled 

aoil waa greater ooapared to eurrounding a o il. The available 

content in the >  horni. o. frbetup and 0. walloneneje 

waa 2.86, 3*07 and 2.95 ppa reepeetively whareae in eaae 

of eurrounding ao il i t  waa 1.18 ppa.
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DZ8CQ88Z(ar

An a t te a p t  te a  I n b  nit t o  s tu d y  th e  la p o rta n o o  

o f  t e r a lt e s  t o  r e la t io n  t o  th e  s s t t le  Aung and o th e r o rg a n io  

■ a t t a r  u n der d ry la n d  o o n d lt lo n o  d u rin g  1982*84 a t  th a  U b iv e r-  

c i t y  o f  A g r ic u lt u r a l S e le n e e e , B a n g a lo re .

T e rm ite s  p la y  an  ia p o r ta o t  r o le  in  t h s  d e p le t io n  o f  

n u tr ie n t  o o n tsn t o f  th s  s o i l  b y  fe s d in g  in p o rta n t  a a n u rss  

l i k e  d u n g , VXMf le a f  l i t t e r ,  ro o t  s tu b b le s  and husus under 

co v e re d  e a rth e n  a b e e t im  and c o n v e rtin g  th e a  in t o  heaps o f  

aud«

A n la a l dung form ed an im p o rta n t oooponent o f  fa r a  

y a rd  aan u re  and i t  i s  one o f  th s  a a jo r  so u ro s  o f  n u t r ie n t s  

f o r  p la n t  m v t b  anang s e v e r a l ty p e s  o f  o rg a n io  n a t te r  

su p p le a e n t ed to  th e  s o i l  to  M a in ta in  f e r t i l i t y  s ta tu s  u n d sr 

d ry la n d  c o n d it io n s  in  In d ia *  Aa a  r s s u lt  o f  co n tin u o u s  

fe e d in g  by te rm ite s  on th e  dung snd  o th e r  o rg a n ic  s e t t e r ,  

th s  f e r t i l i t y  s ta tu s  snd  p h y s ls a i c o n d it io n  o f  th s  s o i l  i s  

h ig h ly  bacapered f o r  th s  p la n t  grow th* T h e re fo re , th e  p re se n t  

stu d y  s s s  s ia e d  t o  u n d e rsta n d  th e  in p o rta n t  s p s o is s  o f  dung 

fe e d in g  t e r a lt e s  in  and around  B a iq sa lo ro i fo ra g in g  b e h a v io u r  

O f dung fe e d in g  t e r a !t e a )  s e s s o n a l ln c id e n e o  o f  d if f e r e n t

<v4
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t e r a it e  s p e c ie e  i t i M l a t c i  w ith  lo n g i and t h e ir  in t e r a c t io n  

w ith  dung b e e tle s|  e f f e c t  o f  c o i l  a o ie tu re  and d if f e r e n t  

• o i l  depth *  c c  th e  a c t iv i t y  o f  t c r a it e e i  p re fe re n c e  

o f  b f l i t i ,  aegeeeaent c f  lc c c  and r a t e  o f  re a o v a l c f  dung 

•ad f i l l  by t e r a it e c ,  p tayo ico -oh ew io al p r o p c r t ic c  c f  te rw ite  

M o d ifie d  c o i l*  The r e m i t  e o f  th e e e  f in d in g s  a r c  d ieeu eeed  

b a re  under*

*•1 S itfT W  ana a o l lM t lo i .  o f  dung t « r i U l  t « r a lt .«

daong th e  fo u rte e n  e p e c ie e  o f  t e r a it e e  c o lle c t e d  

around B a n g a lo re » two e p e c ie e  t i c * ,  O d o n to teraes b c lla h u n ls c n e la  

and  2* i M M e c c i c  c e re  re p o rte d  e a r l ie r  c c  duos fe e d  e re  

(tta jag op a ly  1995)* The re a e in in g  tw e lv e  c p e e ie c  w ere re p o rte d  

f o r  th e  f i r c t  t ia e  oo dung cu d  FXM f r o a  B an g a lo re*  Theee

**< Ifia gg iO T fff »p« M m s im m

ss$kEa5» MmBlto&ssm Usteimi* 2* ss&smlais* 5- Isit
S ' £S£Bl. 2* rtetw. £. r«d«aaopl. »Hw>wm 
ScwullVOTM »lnbalea«l« an* TrlnarrltOTW tlrtwl*.

B aaa iin ^ ap p a  (1971) ob eerved  cowduog in  the c to re d

f  ood o f ^gaggiftiiM atg i&s&s ia t fm if jg g i i  4£&ses

Dharwad* H a ja g o p a i (1983a) a lo e  re p o rte d  -^uryteraee cp*v 

J *  ai« ba1e« c|y fioonw ai and Se& » Saraa, jg* lp c o la  (V acaan n ), 

H H w w « w m  « » y lo rl« u »  (H o ia g M n ) , JJ. towmwB*

£• Pl»*u» ( t fa r ta r ) ,  >  a flg a S B E t  (» « « ■« » ) «• lu n g
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from  d if f e r e n t  a g r o » e iia a t io  re g io n s  o f  K arnataka*

S im ila r ly ,  a o o o s a l (1970) re c o rd e d  A a lte ra s e  i p i  ifre a o t c ra s s  

B09SN 1  and S n -S e x m ,  S . » l n h a i « n » l « .  i t tw o te r a M  

nyoochaau* (Denunut) and o b « «u »  (M d ln g  on dni^j A r ia  

d if fe r e n t  p a r t s  o f  In d ia*

A p a rt f r o a  C a t t le  dung 0* f f f l l f f t f f f f t T  oo Sheep 

p e l le t s  £*  o» H o rse  dung 0* h o rn l on b o th

H o rse  and E lep h an t dung* 0* obeeue on H o rse , ’le p h a n t  dung 

Bheep p e l le t s  w are o b served  i n  tb o  p re se n t study* S im ila r ly ,  

T e r r o r  and W atoon (1970) re o o rd e d  4€ s p e e le s  o f  t e r a it e s  on  

th e  dung o f  Kangaroo# too  b a t , C a a e i, C a t t le  and Sheep in  

A u s tra lia *

* • *  F W a lM I  b » teT l»W r 9 f i w uc t W « «  t W l t W

Observations on the foraging activity of important 

dung feeding teraitee were oade in the present investlf*» 
tlon* The speoies foraging on dung pads slthout eon struct log 

Mgr earthen sheeting include Hetsrotcrass ap* Fdcrooeroteraes 

■p. S B ecu llta w »» » ln b a lw > »l». £ is is 6 «£ i>

im wteww  aj«st, Trlnwrltw tn S ligeU  and jMggjffligS 
estherae* The nests are found to bo subterranean in 

these qpeoies*
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P x cep t in  S p e c u llte ra e s  g in jto ^ e n e ie , b o th  w orker*  

and s o ld ie r s  w ore in v o lv e d  in  fo ra g in g  a c t iv i t y  in  *11 

s p e c ie s  o b se rv e d  in  th e  p re s e n t study* Zn e a se  o f  8* T i f h t -
w  W  W M M M P

le c t io  o n ly  w orker*  m t«  in v o lv e d  in  fo ra g in g *  The s o ld ie r s  

o f  b o th  £• f i c t o h a r l  and M* e s th e ra e  were found  to  produoe  

r s t t l l a g  n o le e  a s  a  d e fe n s iv e  m echanism  w h ile  fo ra g in g  

o u ts id e *

O tb w  > p M lM  l i k e  M o n W t l W  K H » h w )U » n » l« .

>  s x a s s im >  a* t iu >  to rn *  a* r t « s a »  a* a m ^ i
J2* w a lio n o n s ls  were fo u n d  to  o o n e tru o t earthen sh e e tin g  on 

th s  dung w ith  a g g re g a tio n  o f  v a r io u s  s it e d  s o i l  p a r t io le s  

depending on th e  e ls e  o f  th e  te rm ite  s p e c ie s *  B o th  w ork ers  

and s o ld ie r s  were in v o lv e d  in  fo ra g in g  in  th e se  s p e c ie s  a ls o *  

M o is tu re  in  th e  s o i l  was fo u n d  t o  be an  Im portant fe c t o r  

f o r  th e  c o n tin u o u s  a c t iv i t y  o f  th e s e  te rm ite s  d u rin g  monsoon 

•ad poet monsoon p e rio d s*  la  a d d it io n  t o  dung th ey a ls o  

f s d  oa o th e r  o rg a n ic  m a tte r l i k e  d ry  grass#  U t t e r  sa d  d ssd  

wood e tc*  S im ila r  o b s e rv a tio n s  w ars mads by tioonw ai (1970) 

*n Sb obosue w hich fo ra g e d  m a in ly  o a  woody s u r fa o e , d e b r is  

such  a s  tw ig s*  d ry  le a v e s  s a d  oowdung* B a ja g o p a l (1985b) 

re p o rte d  th a t  £* re d e a a n n i p la y e d  a a  Im portant r o le  in  

d e g ra d a tio n  o f  le a f  l i t t e r  l a  fo r e s t  a re a s  sn d  o th e r  o rg a a io  

m a tte r l i k e  dung* w oodlogs e tc*  l a  e o a b la s t io n  w ith  m icro  

osgan&BM*
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The increased foraging activ ity  of £« obeaua waa 

recorded daring May to October and decreaaed during January 

to March in Bangalore, whercea Parihar (1980) found ita  

highest foraging activ ity  froo July to September under 

aajaethan conditions*

5*5 s««»om d ln o u r o w  o f  d lf f« r a n t  j g U U M a i

M M i m

Among a l l  the dung feeding tera itee recorded in 

the present study 0* obesus was the most dominant epeciee 

closely associated with dung in a l l  the months in a year* 

Tnoreaeed incidence of theae termitea waa obeerved a fter 

f ir e t  monsoon rains and continued upto the post moneoon 

period (Oetober-December)• However, decreased incidence 

waa noticed in majority o f the epeciee during Auguet perhapa 

may be due to heavy and eontinuoue ra in fa ll (20 days out o f 

31 daya) which haa hindered the termite activ ity* lower 

incidence wae noticed during the months o f dry season 

(January-Biarch) except there wae increased incidence during 

February a fter an unuaual ra in fa ll (57 mm on 14th Feb*) 

during that period* According to Baverty e$ a£* (1974), 

e lig& at amount o f rain during euamer monthe greatly 

increased the activ ity  o f ffctcrotermoa aureus under Arisona 

(U.S.A) conditions* Similarly, Ferrer (1982) recorded the 

low aotiv ity  during dry aeason and increased activ ity  a fter 

the f ira t  rain under Auatralian conditions* Parihar (1980)
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ob served  th e  h ig h e s t a o t l r i t /  d u rin g  r a in y  seaso n  in  th e  

not> »harveetlng s p e c ie s  o f  pbesus and M le ro te rn e s  sp* 

v t iW M i r s v s r s e  t re a d  s a s  n o t ic e d  in  th e  h a rv e s t in g  t e r a l t s 9 

A n ssa n th o tsr— s M K t M l l i l l S  ln  t h t  d e s e rt  g ra s s  la n d  

se o a y ste e  in  In d ia *  Johnson e| j£ *  (1981) a ls o  fo u n d  th e  

a c t iv i t y  o f  a is r o t e r n e s  sp* s t ia u la t e d  a f t e r  heavy r a in  

and d se i i n sd  a t  th e  snd o f  th e  « s t season* On th e  co n tra ry *  

f lm U k a  (1961) re p o rte d  th a t th e  dong m s  broken  down q u ic k ly  

in  th e  d ry  s e a s o n , shen  t e r a lt e s  v e re  th e  a a ln  d e g ra d a tio n  

sg e n te  th a n  in  th e  s e t  ssa so n  sh en  th e  fu n g i have p lo y e d  

a n  ln p o rta n t  r o le  under N ig e r ia n  e o n d ltlo n s *

The p s r  o en t a t t a c k  o f  dung b e e tle s *  dung b e e t le s  

and  t s m it e s  and t e r n lt s s  a lo n e  a t  d if f e r e n t  I n te rv a ls  

ohossd# t h a t  th e  dung b e e t le  a s t lv l t y  m a  r e s t r is t e d  t o  

n o ls t  dung o n ly  w hereas t e r a it e  a t ta s k  was fo u n d  B ln la u a  

in  th e  n o ls t  dung* B u t th e  a c t iv i t y  m s  in c re a s e d  a f t e r  

4 0 th  day m y  be a t t r ib u t e d  t o  th e  d is tu rb a n c e  oauosd by 

t h s  b s e t lo e  and m r e  a o is t u r s  o o n tsn t o f  th e  dung* 8isi*»  

l a r i y ,  Coe (1977) o b o srved  th a t th e  a s t lv l t y  o f  eop rop h a- 

g o u s b e e t lM  on E le p h a n t dung dooreasod  a s  th a t  o f  te rm ite s  

in c re a s e d  and a ls o  dung b s s t ls  a c t iv i t y  m s  c o n fin e d  t o  

n o ls t  dung In  Kenya* Th s b e s t le s  d is tu rb e d  dung pads ond thus 

re n d e re d  t e m it e s  le s s  a t  t r a c t  iv e  th a n  th e  u n d is tu rb e d
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dung* These results are in confirmation with the present 

findings wher©3n the tera ite  attack was noticed on the 

dung pads already disturbed by ding beetles only in the 

la ter stage* Jerrar and Watson (1970) also reported that 

the attack of termites on wet dung were lees frequent*

5 .5  I t t a f l L i ^ ! ! ! 8 U j a t a ! « S L 8 B . 1 t e .  . tU t tT H to .  ° f

i s s s i in

The most preferred moisture percentage o f so il 

ranged from 15*34 to 18*45 which was evident from the per 

cent attack of dung pade by termites* The lower and higher 

content of the so il moisture than the preferred moisture 

were found to be unfavourable fo r its  activity* Similarly, 

the observations of Hardy (1970) and Sen-Saroa and 

Chatterjee (1968) have shown that a so il with a moisture 

content of 15*20 per oent seemed to be preferred by the 

genus fflorocerotcraes and surface activ ity  was aarkediy 

affected by moisture (Ferrar, 1982)* Harris (1961) observed
of which

the open foraging Anacanthoteraes sp* ^collected camel dung 

around water wells in southern Arabia* Similar observations 

were made by Weir (1971) on termite which oonsumed large 

quantities o f elephant dung deposited around water holes*

The attaok of termites on soconut plants applied 

with dried dung, FYM, FfM + ash, biogas slurry, lea f l i t t e r
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was at reduced leve l under catered conditions and increaeed 

under uncatered conditions* This was mainly due to the 

frequency o f dlsturbancs caused by catering at four days 

interval* There was no sign of attack o f teraitee on plants 

applied with fits  4 ash under both watered and unwatered 

conditions which ooy bs attributed to the prevention of 

tem lte  activ ity  by dchydratlve nature of aeh*

5*• Termite in festa tion s* d ifferen t,balls
S lJ raS laH S J^ l.ljL th e jK ldk

Among f iv e  baits (eowdung* eowdung 4 aeh* FWf*

FiM 4 ash and lea f l i t t e r )  plaoed at *0* to *60 ea depth 

in the soil* There was no difference in the attack of 

eowdung and le a f l i t t e r  at *0* and 7*5 cm depth except in 

the FYB* flOS 4 ash snd eowdung 4 ash where attaek was 

decreased at 7*3 cm depth* However* termite attaok on the 

balte was notloed upto 45 cm depth only in eowdung and lea f 

l i t te r *  Beyond this depth* no bait was attacked whloh 

indicated that the teraitee confined their eubtcrra&ean 

ga lleries only In the sub so il surfaee upto 43 ca*

Ftterehank et al* (1980) made observations on the location 

of baits by ifoathaojtergea tublforgans and A^jeraes wheeler* 

where the curface balte were readily attacked by foraging 

individuals of the termites compared to baits burrled in 

the SDll which is  in confirmation with the present investi­

gation*
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5.7 of » l f  »nd their 10 « »  by I g lU M

Cowdung was the ooet preferred bait among the 

several baite tried in the present stud,, followed by FTM  

and lea f l i t t e r  with cent per oent attack. There was signi­

ficant increase o f wean tera ite population in theee balts«

The least preferred bait was found to be FISf ♦ ash with no 

population and presence o f n a ile r  patches o f earthen sheeting 

wight be due to abrasive and dehydrating nature o f ash 

which hindered the a c tiv ity  of teraitee*

For the f i r s t  tine the qualitative and quantitative 

loss o f various baits were eetloated by developing a techni­

que, considering per oent organic carbon in the protected and 

unprotected baits and surrounding so il which was used as 

correction &otor* The per oent loss o f seven baits ranged 

from 19*25 to 97*07 per oent* The maximum loss was recorded 

in the oowdung followed by FYM, cowdung+mounct s o il ,  lea f 

l i t t e r ,  biogas slurry, oowdung 4 ash and FXBf ♦ aah* flaja- 

gopal and Yeeresh (1983) found maximum loss of root stubbles 

in amflower and the least in the finger millet*

The qualitative loss of d ifferent baits was eetloated 

by considering depletion o f important plant nutrlenta lik e  

organic carbon, and The organic carbon content

in the protected baits from termites was significantly 

higher than the unprotected baits* The depletion of organic
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carbon content in unprotected balte froa teraitee wae oexlaum 

In the eowdung followed by lea f l i t t e r  and leaet wee recorded 

In the unprotected FXM 4 aeh* There wae alight depletion of 

per oent organic earbon lc  balte protected from teroitea, aay 

be attributed due to extraneoue weather faotora*

The per cent K̂ O oontent of the proteoted balte waa 

eignlfleantly higher than the unprotected bait a* Tinder unpro­

tected treatsenta the hlgheet per cent X̂ O depletion waa recor­

ded In eowdung followed by blogaa elurry and leaet waa obeerred 

In the eowdung+aeh* There waa l i t t l e  depletion of KgO content 

In the protected treatments way be due to weather factors*

The per eent content o f the unprotected bait waa 

eignlfleantly lower than the protected balte* The hlgheet 

o f per eent 980 recorded under unprotected eowdung and 

i t  waa lowest under unprotected FXM 4 aeh* There waa l i t t l e  

depletion of per eent oontent in a ll the protected balte 

except FYM 4 aah treatment in which there waa alight Inereaee 

In PgĈ  content attributed due to waahlng of aeh by rain 

leaving the aixture o f FXM and l i t t l e  aah* The preeent find- 

lnge are in broader agreeoent with the report* of Oicwakol

(1980)« that the eonauaptlon o f organic natter by termite* 

was attributed to a decrease In the organic content which ha* 

a deleterious effect on the eo ll fe r t i l i t y *  Similarly, Veereah 

Si* (1982) observed higher content of organic carbon and 

available potash in the ao ll aaapled froa the plote treated with 

eowdung* aoft wood, graas and protected from teraite attaek
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ooapavod to  th e  p lo t s  s u b je c t*4 f o r  t e r a it e  a t t a c k  w hich  

I s  a ls o  in  c o n firm a tio n  w ith  th e  p re se n t stu d y*  In  c o n tra s t  

t o  p re se n t in v e s t ig a t io n  th e y  a ls o  fo u n t in c re a s e d  phosphorous  

co n te n t in  th e  u n p ro te cte d  p lo t s  ooapared to  p ro te cte d *

The f in d in g s  o f  th e  J ia ja g o p a l and Y e e re sh  (1989) w ith  

re g a rd  t o  th e  lo s s  o f  n u t r ie n t s  in  o a le e  r o o t  s tu b b le s , a  

lo s s  o f  0*406 leg o f  V9 0*214 kg o f  and 0*438 kg O f KgO 

p o t  ha s a s  observed* S l a l i a r l y ,  in  n lg s r ,  a  lo s s  o f  0*178 kg  

I ,  0*067 kg 1*2% 0*223 kg IgO  p s r  ha and su n flo w e r w ith

0*014 kg o f  K , 0*046 kg and 0*137 kg o f  IgO  p a r  ha s a s  

observed* The lo s s  o f  HHC was c o n s id e r a b le , in  a d d it io n  t o  

d e p r iv in g  th s  o n ly  n a tu r a l o rg a n ic  n a t t e r  a v a ila b le  to  th e  

d ry  la n d  f i e ld s  w hich  i s  on p a r w ith  th s  p re s s e t  ln v e s t ig a *  

t io n s  o s  th o  lo s s  o f  seven b a its *  H ost o f  th o  t e r a it e  e p e e le o  

c a r ry  fo o d  M a te r ia ls  (o rg a n ic  a a t to r )  t o  t h e i r  n e s t th u s  

^ M o b ilis in g  n u t r ie n t s  i n  t h s t r  nest*

5*« « » f  o f  r a o o r a l o f  dung »a t  W K  t o

O ra d u a l in c r e a s s  in  th e  r a t e  o f  r e a s v a l o f  dwsg was 

ob served  f r o a  7 th  do 4 5 th  day# ond d ecreased  f r o a  6 0 th  day* 

T h is  r a t s  o f  rem o va l was d ir e c t ly  r e la t e d  to  th e  a c t iv i t y  

and p o p u la tio n  o f  t e r a it e e  a lo n g  w ith  a v a i la b i l i t y  and co n d i*  

t lo n  o f  th e  fo o d  (dung)* The h ig h e s t  r a t s  o f  r s a o v a l p e r day

s a s  found  on 4 5 th  day (2*32£) and t h s  lo w e st on 120th  day  

(0*0077)* D ecreased  a c t iv i t y  on 7 th  and 15th  day aay be
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a t t r ib u t e d  to  th e  h ig h e r  o o ie tu re  c o n te n t o f  th e  duag* 

D ecrea sed  a c t iv i t y  in  th e  la t e r  e ta g e e  Mgr be due to  

re d u ce d  amount o f  fo o d  a v a i la b i l i t y *

G ra d u a l ln e re o o e  in  th e  r o t e  o f  r e a o v a l Is r e b o o t  

off fX K  wae ob eerved  f r o a  7 th  fe y  to  6 0 th  day and doereaoed  

f r o a  9 0 th  day* The h ig h e o t r o t e  o f  rem o va l p e r day ooo  

found  on 6 0 th  day (1*31£) and th e  lo o e o t oo 120th day (0*052£) 

o f  o b o e rva tio n *  D oereaoed a e t lv lt y  o s  7 th  a sd  3 0 th  day wyr 

be due t o  a o ie tu r e  co n te n t in  th e  KM ao  e e l l  a e  le e k  o f  

e e llu lo e e  a a t e r ia i  due t o  d e e o o p o e lt le n , o h le h  doeo not 

a t t r a e t  th e  t o a d t e o  ond th u e  doereaoed a o t lv i t y  o f  t e r a it e e  

wae n o tice d *  Zn a  b ro o d e r agreem ent e it h  th e  p re o e n t etu dy  

f e r r a r  aad  fa ta o n  (1970) o b eerved  t e r a it e e  fe e d in g  on th e  

e e ii.o lo e e  co n te n t o f  dong p a d s , r e p la c in g  i t  w ith  a » il i a  

abo u t 12 weeke* S im ila r  o b o e rv a tio n 8 w ere aade by Coe (1977) 

on th e  re a o v a l o f  dong (4*53 l i t r e )  in  a b o u t 65 dayo o h ie h  

l o  in  o o n f ira a t io n  w ith  th e  p re o e n t in v e o t ig a t io n  w h ere in  

96*33 to  97*15 p e r om it o f  th e  dung (6 l i t  ro e )  ooo auoeeee* 

f u l l y  reo o ve d  in  about 60 t o  90 dayo oad  in  oooe o f  fXM  

(6 l i t r e o )  65*34 t o  6b* 90 p e r cent oae o u o e e o e fu lly  reooved  

w ith in  90 t o  120 dayo* f h i t f o r d  (1982) recorded th e  r a t e  

o f  re a o v a l o f  dung by Q p a th a a itc ra o e  tu b lfo rw a n c  o f  abou t 

0*63 g  p e r  day acco u n tin g  f o r  a  t o t a l  lo e o  o f  19*5 t o  100 

p e r e e a t in  th re e  aonthe*
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HttiH MU

5.9.1 y f9 P »^ U »

There wae do gravel in tha £* obeeue aodified eo ll 

whereas in eaee of 0. hornl and waj.lonensls« very low per 

eent o f gravel was notleed compared to eurroundlr^ eoll* 

Similar obeervatlona were aade by Lee and Wood (1971) on 

different epeelee o f Australian termites* The else of 

partlelee ueed way be Halted by the aaxlaua else that a 

worker tera ite  ear carry aa i t  waa notleed in the larger 

apeelee Nasutiternes lonalpennla (R il l )  of workere with 

3  to 6  b o  in length ineorporated 1 * 3  per cent gravel In 

their neete* Similar find Inge were aleo observed in reepeet 

of workers ot >  £>S£Sl » « *  SS4*2nen»iS. U,M *rm oi

In constructing the earthen eheetli^g on the dung*

Coaree aand content in a l l  the tera ite  aodified 

eoile waa eoaparatlvely lower than the eurroundlng eo ll but 

higher content wae found in bigger apeelee lik e  0. hornl> 

where~ae lower eontent waa notleed In £• obeeue which la  

eaalleet aaotfc three apeelee* Thie nay be due to the faet 

that theae apeelee of teraltes are not able to oarry the 

eoaraar aand particles ooapared to  eurroundlng eo ll aa 

reported by Lee and Wood (1971) and Banerjee and Mohan (197B)» 

dajagapai a*. (1982)* Likewise, Joachim and Kandlah (1940) 

found that the aound soil of £* redeaanni contained leee
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coarse Mod thar the surrounding so il* Fine aend content 

waa higher in a l l  the termite modified so il*  compared to 

eurrounding moil, but the higher content mam found in the 

smaller sised species of £• obesus and lower oontont in 

bigger species o f £• horni* Theee results are in close 

confirmation with the findings of loo and Wood (1971)#

'tleeee (1955)» Kye (195!?)# Harris (195«) and Stoops (19M). 

They have reported that more fin e sand fraction in the 

termite os 11 where surrounding so ils  arc rich in clay*

The higher content of fin e  sand may bs due to the faot 

that these termite speciee were able to carry thle fraction 

fo r construction o f earthen oh ee ting on the dung and ga lle » 

r lee  In the so il replaced in place of dung* On the contrary* 

a lower content of fine sand o f fraction was observed in 

mound so il o f £* obesus compared to eurrounding so il 

(Banerjee and Mohan, 197b)•

The s i l t  content of O* obesus modified s o il mas 

greater than £• wallonensls and surrounding soils* There 

was no difference in the s i l t  content o f £* horni modified 

so il and surrounding so il* Except £* horni. these results 

are corroborate with the findings of Banerjee and Mohan 

(197b), Lee and wood (1971)* Saara ej a*. (1979) reported 

higher proportion of s i l t  In the termite e o ll than the 

eurrounding soil*
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Clay content in the termite aodified so il wae 

greater than surrounding soil* Among termite aodified so ils , 

highest slay oontent was notioed in £• obeeue aodified so il 

ooapared to £* homi and O* aallonenaie with s ligh tly  higher 

in the former so il* Similarly, higher clay oontent in the 

mounde of Cubiteroes umbratus was reported by Kemp (1935) 

from 'i&nganyika* Joachim and Kandlah (1940) found increased 

clay in 0* redeaanni. Banerjee and SSohan (1976) observed 

greater clay in the mounds of £* obeeue than surrounding 

so il* aajagopal a*. (1982) reported higher contents of 

olay in mound so ils o f J* wallooenele and 0* obeeue.

However, not ouch difference was observed in the mound soils 

of £* redeaanni as ooapared to surrounding soils* Soars 

e| a^* (1979) recorded higher clay content in earthen 

ga lleries  o f g* waUonensls*

The apparent specific gravity (B.D.) o f termite 

aodified sa il was lower than the surrounding soil* However, 

not much difference was found between the aodified so il of 

2* hornl and surrounding so il* Similar difference was 

found by Ohllarov (1962), F&ldague (1964) and da jag opal 

(1982).

The pore space of the termite modified so ils  was 

greater than the surrounding so il* This increased pore 

space may be due to the presence of higher amount of organio
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a » tt* v  and  c la y *  Aaong th e  t e r a it e  m o d ifie d  e o ile  th e  

h ig h  e a t p o re  apaaa waa ob eerved  in  a o d lf le d  s o i l  o f  

JB* obeeue w hereaa le a a t  wae in  th e  £• h o r n i* The ln o rc a a e  

I n  o rg a n ic  a a t t o r  and c la y  w ould add i p t f i M o t a i  t o  th e
/

t o t a l  p a ra  ap ace  o f  t a r a it a  a o i l  (B a se rje e  and Mohan*

1 9 7 9 ), w h ich  l a  on  p a r  w ith  th e  p re e e c t f in d in g s  w here in  

In cre a se d  p a re  apaaa a a y  ha due t o  l e f t  o v e r dung p o r t io n  

in  th e  t e r a it e  a a d if le d  a o il*

Termite aodlfle d  aoil had h ig h e r  w ater h o ld in g  

c a p a c ity  than  th e  e u rro u n d in g  e o l l  perh ape  due t o  h ig h e r  

a s g a n le  ■ a t t a r  and clay* L ik e w ie e  a tu d ie a  conducted  a la a *  

w here h a re  indicated that higher w ater h o ld in g  c a p a c ity  o f  

th e  aound a o i l  waa r e la t e d  to  o rg a n ic  a a t t o r  (Ifcthak and  

le h r i*  1959) and c la y  co n te n t (Boyer* 1948)* Ba ja g  o p a l 

Si M *  (1^S2) reported that 0* isAlKK&Bk M  lo «  

w ater h o ld in g  c a p a c ity  th a n  th e  a d ja c e n t a o i l  in  p la n t* *  

t lo n  a rea *  B u t e o i le  o f  £* o a llo n o n a lo  and 0* obeeue had 

g r e a te r  th a n  eu rro u n d in g  a o i l  in  p la in e  in  K arnataka*

The pH o f  th e  t e r a i t e  a o d lf le d  a o l la  (O d o n to terase
was higher

h o r n i.  0* ebeeua and £* w c llo a o n a lo ) Lth a n  e u rro u n d in g  a o il*  

Aaang th e e e  th r e e  t e r a it e  a o d lf  le d  e o ile *  h o rn i nod i f  le d  

e o U  a aa  h a v in g  h lg h e e t pH and lo w aa t waa in  th e  £• obeaua* 

S ia i la r  tre n d  wae obeerved  by B o y e r (1955)* le a p  (1955)*
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Wateon (1962)* According to Sen ( 1944) ,  Shrlkhande and 

Pathak (1948)* Ookbale e£ a^. (1958) and aajagopal e£ a^. 

(1982), the lncreaaed pR la due to  accumulation o f calcium 

carbonate in the teraite worked coils* In contract, Samra 

ej & •  (1979) recorded the lower pH In the termite ga lleries 

than in the surrounding soil*

E lectrical conductivity o f tera ite modified so il 

mas higher than the eurrounding so il* Among tera ite  modi- 

fled  so ils  greater e lectrica l conductivity mas observed in 

the £ * horni and lower *C in the obesus*

The findings o f Lee and Wood (1971) and &ajagopal 

e$ a£* (1982) were on par with the present investigations* 

They observed higher e lectrica l conductivity in termite 

modified s o il may be attributed to the organic carbon 

content in the termite modified soils*

Organic carbon content in  the tera ite  modified 

so ils  mas greater than surrounding soils* The highest 

organic carbon waa found in O* obesus mhleh waa attributed 

due to le f t  out portions o f dung in so il replaced in place o f 

dung* Similarly, Gupta <y.* (1981) reported that earthen 

ga llerlee  on the surface o f l i t t e r  and standing dead shoots 

contained higher content o f organic carbon* In contrast, 

Spears et a i* (1931) recorded increased organic carbon in 
the termite free soils*
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A atng  th e  a o d if le d  M i l  o f  g*  obosuo

re p la o e d  in  p la c e  o f  dung w*e h a v in g  h lg h e e t n itro g e n  

co n te n t and lo w ee t wae in  £• h o r ift* S l o i l a r i y ,  Qupta j |  §£*

(1981) o b served  h ig h a r  co n te n t o f  n itro g e n  in  th e  earth en  

g a lle r le e  c o n s tru c te d  en le a f  l i t t e r  deed «hoot a ate* w hieh  

l a  in  e o n flro a tI o n  w ith  th e  p re se n t in v e s t ig a t io n s *

C/K r a t io  o f  t e r a it e  n o t if ie d  e o l l  a a e  c o m p a ra tiv e ly  

le w e r th a n  th e  e u rro u n d ln g  e o ll*  Aaong a o d if ie d  e o i le  

£• h o rn l wee lo w e st and £*  f f f ^ f f f t t a ia  wae h lg h e e t*  l a  

th e  e a se  wgr Jo a o h la  and K an d lah  (1940) re p o rte d  th a t  th e  

O iB  r a t io  waa s l ig h t ly  lo w e r than th a  a d ja c e n t a o il*

O rg an io  a a t t e r  waa g r e a te r  in  t e r a it e  a o d if ie d  e o i la  

th a n  th e  aurroundlng eo ll* Similar re p o r te  w ere a v a ila b le  

f r o a  e th e r  p la o e e  (Q raeee and J o ly v 19411 Heeee* 19551 

and S to o p s , 1984)* Badaw i j |  f£ *  (1982) • b aevted  h ig h e r  

co n te n t o f  th e  organio natter in  th e  e a rth e n  runwaya o f  

J M M & I 8 S 1 8  byboetoaa (D oan eas)» w hich  a g re e a  w ith  th e  

p ree e n t f in d  Inge* The in e re a a e d  o rg a n io  a a t t e r  aay be 

a t t r ib u t e d  due t o  l e f t  o u t p o r t io n s  o f  dung in  th e  t e r a it e  

a o d if ie d  t o i l*

T e r a it e  a o d if ie d  e o ila  have g r e a te r  c o n te n t o f  

a v a i la b le  and t o t a l  n itro g e n  th a n  th e  e u rro u n d ln g  a o il*
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Catloo exohang* capacity of teraite modified eoile 

*ae greater than the ourrounding eoile* Among the teraite 

modified eoile, the highest C.F.C. mas obeerved in the modified 

eoile of £• obeeue and lowest in the £• horni which may be 

attributed due to the left over dung in the teraite modified 

•oil* Findings of tee and Wood (1971) are in confirmation 

with present observations* dajagopal ej a±* (1982) recorded 

greater CFC In the aound soils of £* paliononalo ond £* obesus 

(Dharwad) cost pared to eurrounding soil* On the contrary, they 

aleo reported the lower CPC in the mound eoll of £* rodow annl 

(M sd lgere)*

The exchangeable calcium, megneeluo, potassium, 

sodium ars greater in alx the termite modified so ils compared 

to eurrounding soils* Among a l l  the modified eo ile  highest 

calcium was in £* 2P.9SHS* aagnesium in £* S M 9 M S B U  * * *  

sodium in j}* horni compared to eurrounding so il* Highest 

available potash was notioed in the tera ite  modified eo ll 

o f £* obesus which le  in confirmation with the findlnge of 

Sesra £ l (1979) and rfajagopal (1982)* Similar

obaervatione were aade on higher calcium content in the 

termite eo ll (Lee and Wood, 1971} Sen, 1944) lathak and 

Lehri, 1959l Banerjee and Mohan, 197t>| Gupta e$ a±* 1981) 

and higher magneeium content in the earthen ga ller lee  o f 

teraitee (i^e and Wood, 19711 Banerjee and Mohan, 1976)*
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The available phosphorous oontent in the tera ite  

aodified ao lle  was greater than the surrounding soils* 

These results are in c oof ire  i t  y with the earlier findings 

o t Sen (1944)• Pathak and i*ehrl (1939) and tiajagopal e$ ££• 

(1982).



SUMMARY



CHAPTH8 VI

SUMMARY

Investigations have been earned out during 1982-84 

on the dung feeding termites In and around Bangalore) their 

foraging behaviour) seasonal lnoldenee of teraltes assooiated 

slth  dung and their Interaction slth  dung beetles) effeot o f 

aoisturs and different so il depths on the a c tiv ity  o f teraitee} 

preference of baltet asseseaent of loss and rate of reaoval of 

dung and FXU b/ tera ltes and physloo-cbealcal properties of 

tera ite  aodified so il*

Studies conducted on dung feeding teraltes revealed 

fourteen species representing eight genera belonging to 

iihlnotaraitid&e and Teraitidae of Isoptera* Aaong the dung 

feeding teraitee recorded froa Bangalore, Ddontoteraes ofresus 

wae the aost dominant species. Apart froa Cattle dung 

Q* Sg&*fa«njsens4y on Worse dung, j?. g^onensje on Sheep 

pe lle ts , £» horrd on both Horse and Elephant dung, £• obesus 

on Horse, Hephant and Sheep dung «ere  recorded In the pressnt 

study*

The foraging behaviour of d ifferent dur  ̂ feeding 

teraltes was observed on different aged dung and FXVU The 

species Hoteroternes sp. glog3»g*2lHg£S
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&g&gfesgl» iMfflmtttti AateMtU* egtherae,
Ittgg iJH aii 2k£ll» f l t o f f l y i P M  blforwis found foraging 

d irectly on dung pads without constructlag any earthen sheet isg, 

■hereae JM M lllgB tt >>ftUahuot««c#t», £. cwflonloua. 0. f « i ,

S* te£Sl» 0. obeaua# 0. r ^ w a c ^  and 5 . wallontnaia »are 

found to oonstruot clear earthen sheeting on the dung while 

foraging* Increased foraging activ ity  of these spsclss was 

observed during monsoon and post-monsoon periods ooapared to 

dry season*

The seasonal lnoldsnoe o f dung feeding termites in 

pasture lands of UaAaS* dairy farm and m ilitary dairy farm 

Hebbal and gracing lend of Ghndhl Krlshl Vignan Kendra, 

Bangalore revealed that the higher incidence of dung feeding 

termites was observed more during monsoon and post-monsoon 

periods, while lower lnoldsnoe was recorded during dry ssason* 

However, Increased lnoldsnoe was observed only In February 

might be due to the occurrence of unusual ra in fa ll* Among 

the dung feeding tero itee, 0* obeeue was recorded highest 

incldenoe followed by £• wailopcnels in U.A*S* dairy farm 

as well as In military dairy farm, and 0* horni in gracing 

land of Oandhl Krlshl Vignan Kendra, Bangalore*

The per cent incidence of dung beetlec wae maximum 

on the wet dung and their attack was not noticed a fter 10 daye* 

The dung pads disturbed by dung beetles were sttacked by
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t e r s l t t e  o a ljr a f t e r  40 d a jri and a o n tln u e d  u p to  90 dayt*

Th# n aab er o f  t e r a lt e s  a tta s k e d  dung pade w ere g ra d u a l!/  

in c re a s e d  a f t t r  20 daye* The dung pade v l t h  v a r ie d  p e r  t t s t  

e a rth e n  th e e t ln g  to v tre d  v t r e  o b te rv td  a t  d if f e r e n t  ln t e r v t l t  

I d  t h t  p re s e n t ttu d y*

T h t  M it t  prtferred s o le t u r e  le v e l  Id  t h t  t o l l  to  

a t t a t k  th e  dung pade found t o  be 15*30 t o  18*45 p a r oent*

The le v t r  to d  h ig h e r  to n te n t o f  th t  t o l l  a o is t u r s  th tn  t h t  

p r t f t r r e d  one fo u n d  to  be u n fa v o u ra b le  f o r  t e r a i t e  a c t iv it y *

T h t  In o ld e n e t o f  t e r a lt e a  oa co co n u t p lA n t t  th e n  

a p p lie d  v l t h  d r ie d  d u n g , T O ,  f m ia t h ,  b io g a e  e lu r r y  and 

l e a f  l i t t e r  was found  t o  b t  a t  re d u te d  l e v t l  under w atered  

c o n d it io n  to s p a rtd  t o  u n v a ttre d  o o n d ltlo a *  M u ia u a  a t t a t k  

t f  t e r a lt e s  oa  to o o n u t p la n t t  t a t  n o t lt t d  in  p la n ts  a p p lie d  

a lt h  eowdung fo llo w e d  by l t a f  l i t t e r  and I t a t t  t a t  I d  b ltg a a  

a lu r r y  and no a tta e k  l a  t h t  n X fa th *

111 th e  b a it a  (oow dung, l t a f  l l t t t r ,  F I X , towduag* 

aah  and PXM+ath) v e r t  a tta a k e d  by th e  t e r a l t t t  a t  t u r fa o t  

le v e l  and 7*5 t a  d e p th , w ith  v a ry in g  d t g r e t  o f  a t t a t k  ra n g in g  

f r o a  100 p a r  te n t  t t  10 p e r te n t  and 100 p e r een t to  5 p t r  te n t  

re e p e e t lv e iy *  Covdung,  le a f  l l t t t r  and FXM w a rt a tta tk a d  a t  

15 t a  an d  50 t a  d tp th e  w ith  v a ry in g  d t g r t e  ra n g in g  f» o»  85 t o  

35 p t r  t e n t  and 35 t t  20 p t r  eent r e s p e c t iv e ly *  i t  45 oa



99

d ep th  o n ly  le a f  l i t t e r  and oowdung w ere a tta c k e d  a t  lo w e r  

degree* T h e re  was no a tta e k  a t  60 aa  depth*

The isoet p re fe rre d  b a it  wae eowdung w ith  een t p e r  

e e n t a tta e k  and h lg h e e t aean t e r a i t e  p o p u la tio n  fo llo w e d  by 

m  and le a f  l i t t e r  and le a e t  p re fe rre d  b a it  was TXMtaoh*

The le a s  o f  b a it s  and n u t r ie n ts  oaussd  by t e r a lt e s  was h ig h e s t  

i n  th s  eowdung fo llo w e d  by FXM and le a s t  was o b served  la  

m  ♦  aah*

The a a x la u o  d e p le t io n  o f  n u t r ie n t s  l i k e  o rg a n le  

e a rb o n , p e r  o en t 1^0 and " t r t  s o t la s te d  I n  u n p ro te e te d  

oowdung fo llo w e d  by le a f  l i t t e r ,  b lo g a e  s lu r r y  and ?1H In  

th s  d e p le t io n  o f  o rg a n io  e a r  bon p e r  o e n t X^O and  

r e e p e e t iv e ly .  The d e p le t io n  o f  n u t r le n te  wae le a s t  In  th e  

u n p ro te c te d  FXM + aah*

The re a o v a l r a t e  o f  dung g r a d u a lly  In cre a se d  f r o a  

7 th  day onw ards and e o n tln u e d  t o  4 5 th  day w hleh d e cre ase d  

f r o a  6 0 th  day and r a t e  o f  re a o v a l was o o a p le te ly  re d u e o i 

f r o a  9 0 th  t o  12 0th  day* The h ig h e s t r a t s  o f  re a o v a l p e r day  

was fo u n d  on 4 5 th  day and th e  le a s t  on 120th  day o f  t r e a t  se ct*  

l a  O ase o f  FXM, th e  h ig h e s t  r a t s  o f  re a o v a l p a r day waa on  

6 0 th  day and th e  lo w ea t on 120th fe y  o f  th e  tre a ta e a t*

The p b y s io o ^ o h e a lo a l p ro p e r t ie e  o f  0* pbe s m . £• b o rn i 

and  g* w a llo n e n s ls  o o d lf ls d  s o i l s  w ere a n a iy a e d  l a  th e  p re s s n t
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stu d y*  T b s  g r a v e l and eo aree  sand co n te n t in  t h s  t e r a i t e  

M o d if ie d  s o i l  was Ion nr th a n  su rro u n d in g  s o i l*  In  e ase  o f  

• o i l  M o d ifie d  by £* h o r n i,  t h s  h ig h e r  g r a v e l snd s o a rs s  sand  

s o n ts n t was n o t ic e d  w hereas ab sen ce  o f  g r a v e l and le a s t  s o a rs s  

•and ob served  in  £• ob esu s* H ow ever, th s  f in e  sand  and s i l t  

o f  t e r a it e  w o d ifie d  s o il,  w sre h ig h e r  in  g* obesus th an  

su rro u n d in g  s o i l*  G e n e ra lly  th e  s la y  co n te n t was g re a te r  i s  

a l l  th e s e  t e r a it e  m o d ifie d  s o i l  th a n  s u rro u n d iig  s o i l*  Aaong 

th e a , h ig h e r  s la y  s o n ts n t  was e s t in e  te d  in  g* ob esu s and  

l s a s t  i n  th s  Q* h o r n i* Th ere  was in c re a s e d  pH , o rg a n ic  o arb o n , 

a rg a a ie  m a tte r and  t o t a l  n itro g e n  c o n te n t o b served  in  t e r a it e  

M o d ifie d  s o i l  th a n  t h s  su rro u n d in g  s o u *  c/» r a t io  o f  t t r a i t s  

a o d if ie d  s o i l  a s s  fo u n d  lo w e r th a n  th e  su rro u n d in g  s o i l  in  

a l l  th e  th re e  s p e c ie s*  T h s s a t io n  exchange o a p a o ity  o f  t e r a it e  

M o d ifie d  s o i l  in  a l l  th e  th re e  s p s e ie e  was g r s s t e r  th a n  th s  

su rro u n d in g  s o i l*  The exchangeab le  c a t io n s  l i k e  o a lo iu a ,  

■ B g n e s iu a , p o ta s s iu a  sa d  aodiua w srs g re a te r  i a  t e r a i t e  a o d i­

f ie d  s o i l  o f  a l l  th e  th re e  s p e c ie s  th a n  su rro u n d in g  s o il*

Aaong t e r a it e  a o d if ie d  s o i l s ,  h ig h e r  ca lc iu m  and p o ta s s iu a

t o  2* S&mSt o a g n e s iu a  in  £* S & iS fiS S S lS  and in

jp* h o m i.  w ere observed* The a v a ila b le  PjO^ was a ls o  c o n s id s -  

r a b ly  g re a te r  i n  t h s  a o d if ie d  s o i l s  by a l l  t h s  th re e  s p e c ie s  

th a a  su rro u a d in g  s o il*  T h s h ig h e s t  and th e  lo w e st s o n ts n t  

was e stim a te d  in  g* o b ssu s and £* h o m i a o d if ie d  s o i l*  

re s p e c t iv e ly *
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m m u M

n M M  surveyed f o r  the dung fe e d in g  t e ru it e a  
under d ry land  condition®  l a  B an ga lo re

fa lu k

Anakal

B a ^ a lo r e  North

B an ga lo re  South

Devanahaiigr

Hoakote

BUMriHkpMMI

NSjUUWMIgSlS

ftaaanagaram

d i » t r i o t

L o o a llty

Bannergfaai ta  (N a t io n a l York )

K ithaganaha lly

H esaargbatta

Hunaaaranahally

Jakkur

Ko4U£siislly

fiNM gondanahally
Th lndlu

Xelahatifca

lU n im n ii f
Aarutbahalijr

A v a la h a lly
B a g a lu r

3lttllM]MUI
Bjratarayapura

Oandhi K r is h i  V igaam  
Kendra (UAS Nea Caapus)

A rekere

Banaahankari

dnanafeharathl (Ba ngalo r e  U h iv e re ity  
Caapua)

KeJ Jala 
KenehenahaU/
Kengeri
■ a d iv a ia
p y a^uliiha)
X e d l/ u r

B e v a n a h a ii/

?ad i^en ah a lljr

B i l i d a l e

B ld ad l
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