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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 litter, cow dung and hunrus 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 noud 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 Ilks dung, farm
yard manure* root stubbles* dry leaves and humus. Termites

cover almost all materials including wood, dung* organic



debries and piant left overs after harvest by earthen
sheeting and convert thez into heaps of mud, thus deplete
the nutrient eontent of the soile |

| Anong the several Sypes of oxganic matter, farm yard
sanure is one of the major souree of nutrients to the crops
" whieh supplies nitrogen, phosphoroue, potassium and other
saero and micro nutrientes Animal dung forms an iapertant
soaponent of farm yard manure which 18 regarded as of great
value by sultivators from tiae immemoriale. In India,
6710 per sent (11,4737000 hae) of the total eultivated area
s mainly depending on farm yard manurs to maintain fertility
statue of the solie In Karnataka, out of 11,159000 ha cultie
vated area 7,432000 ha (g4 per cent) are incorporated with
fare yard manure (Anonymous, 1982) as source of mmjor plant
nutriente and to maintain the soll fortilitye U"nder dry
farsing sonditions, the 804l is supplecented with only farn
yard manure which constitute the major part of the total
cultivated areae "

There is no information available on the quantatiu
and quantitative estimation of loss of dung and FIM by
termites in relation to soil fertilitye Therefore, the
present investigations have been undertaken to study the
various teraite species associated with the removal of dung



and Tara yard manure and low in the fora of organic matter

and nutrients caused by them*

1*

2*

3*

4*

5*

The Important objective* of the ctudy are as followst

Survey and collection of dung feeding termites

In and around Bangalore*

Foraging behaviourv seasonal Ineldsnce of du%
feeding termites and their Interaction with dung

beetles*

Effect of moisture and different soil depths on

the activity of terwltea*

Preference of balts» their loss and rate of

removal of dung and PXM by termites*

Physioo-chemical properties of termite modified

e0il*
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REVIEW OF LITFRATURP

The literature pertaining to the studies on dung
feeding termiter and their role in removal of dung is reviewed
under the following headings.

79 | Teovnites asscciated with ‘m&.

202¢% Wpde of foreging in tml‘tu.

2¢2:2 TLfZeat of ec0logical factors on forsging.

23 Rode of teruites as destroyers of orvganic matter.

244 Rate of reseval of various organis msaterials by
torniton.

85 hysicorghenical properties of termite modified
soile.

et

o The erder Ysoptera eonprises about 2,000 species of
teraites in the woride Among these, 69 spesies belorging

| t0 4 fanililes associated with dung in various regions of the

world are Feviewed and presented in Appendix I.



Out of 300 species of termites reported froam India
(Chhotani, 1980), 13 species belonging to 2 families were
segorded on the dunge

According te Roonwal (1970) Odontotermes obssus
(Ramdbur) foeds mainly on woody surfaee, debri_ s such as
ssall twigs, dark fragments, 4ry leaves, grasses and cow
dunge iRoemmal and Bose (1964) recorded Mjorotermes myeophagus
(Desneux) under cowdung, heaps of grass anrd logs of woode

The stored food within the galleries of Specujitermes
$1940p8 (Vasmanr) amd Diouspiditermzes ipeols (Vassann) consisted
of smnll heaps of tiny piecee of grass blades and sowdung

| (Baseiingappe, 1971).

Acoording to Hajagopal (1983a) following specise
of ternites feed on dung in Karmataka « TuEYLeERSS SPe.
Seeguljterzes sinbajensis oonwal and Sen~Sarma, Dicuspidi-
Jormes incols (Wesmann), Perjcapritorwes geyjonious (Holmgren),
Qdgptotermes bejlshunisensie Holmgren & Helmgren, Q. hrunneys
(Wagen), Qo ghesup (Rasbur), Qe Fedewapn] (Veswann) and
O ye)iopensis (Vesmara)e

20201

Formally tersites depend on their glandular seeretion
for ecummicating one another during ecllestion of foode



Andrews (1911) demonstrated that odour trails were sonneeted

with foraging in Nagputitermes. The origin of the odour and
trail ldes in the sternal gland (Stuart, 1963).

Ooloo (19682) made observations on the trail laying
bebaviour of lagroterses gichejseny (Sjostedt) where major
workers were the dominant gastes in foraging parties. He
reported that the food influnced the trail « laying and
Resruitment behaviour of termites.

Tovaging strategies of Nacroterzes garbopariung

Bagen, jopgipeditermes epe and Hpspitatiterges spe were
zeatristed by the qualiity, abundanee and distridbution of

food (‘mtsumoto, 1982) Intensity and abundance of food
was directly proportional to foraging and £0od reserves in
ITineEviiortnee Spe of Northern Nigeria (Sands, 1961) on the
other hand, it appecared te de inversely proportional in

Ixipervitermes $ripervoides (Sjostedt) and in Jigdotermes
Jassasbious (Hagen) (Coaton, 1938).

In agrotermes sptherag (Desneux) the werkers and
soldiere went out on foraging expeditions during whieh they

aarehed in & eoluan under the leavea, When disturbed,
soldiers raised their adbdomen and struek the dry leaves with
their sandidles, thus producing rhythaie rattling sound

(Sugnion, 1915).



«0oOnssl (1970) reported that in SEIESEEIISI®!
blTorals (“»mcc) 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 all ths workers were in* Mixed
parties of workers, oajor and ainor soldiers of Trilnarrlteraes
aealnatus (ftasaann) eaarged through circular foraging holes*
Tbs ainor soldiers aoed rabidly in an 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

aoat aooaon rood satarlala. J& tStBlittKkatl SS9SSSU!
(Haviland) doainated aaong huaue feeders*
*

In Qtontotawaa aallocecalU (waaaann), onljf tha
workers took part in foraging while soldiers guarded thea*
Foraging partlee followed an underground galleries of 6 to
O 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*



The rumber of workers found per cantimeter sguare of the
sovered runways ranged froa O«d t0 12 over a 24 hour paieds
Tho workere formed a single gallery sonstrusted runways
eovering 9% sguare gentimeter.

Ascording to Badertscher et gl. (1993) the foreging
parties of ’mgrotermes pubhyajinys (lambur) and divieien of
~ iabour based partly on caste and age. Major workers formed
8848 per eant of the goruslns parties, minor workers 9.2 pew
eont, soldiers 2 per oent and nympha ¥ per gent of the

populatione

laPage ot gie (1973) used tollet paper rolle in
studying the foragirg dehaviour of sudterranean tersites
and noticed 96 per cent attask by Jnathaniternes perplexus
(Sanes) and 14 per cent attaek by Heterotermes aureus (Snyder).
Termitee Jocated and fed on tolilet papar much more quiekly
than they 444 on wooden blocke Similar cobeervations were
sade by HBaverty ¢t fie (1975) in Arisona of UsSeide

location of food sourcee by two epecies of subterre=~

mean ternites Gpathapiterses fybiforsens (buckley) and
Aijternes uheeleri (Desneux) was studied by using teflet
zolls and dung pades There wae no attask on the burried

baite sompared to baite plased on the eurface (ittershamk
2 8l 1980).



CoHir.B (1961) tarried out a baiting study and
showed that ths fungus growing Maorotemitinae took 95 per
osnt of the litter removed by termites (23 per oent of the

annual litter production) in Nigeria*

a.a.? S im Oof ssaiitim i £esm s sn Sam IBS

Coaton (1968) reported that the Badoteraea ooaaaablaua
foraged during the day in open air, 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, late in the evening and car)/

morning*

The open forager, Anaocanthotermes sp* mas found
collecting Camel dung around wells in southern Arabia at a
time when there was no grass availabls (Harris, 1961) nod
tsraites were found rapidly consuming the largo quantities
of Flsphant dung deposited around water holes compared to

other ones (Wslr, 1971)*

Heterotermes Indlcola (Wasmann) preferred wood having
80*100 per oent moisture content* The observations of Hardy
(1970) and of Senv£arma and Chatterjee (1968) have shown
that a soil with a soisture content of 1><2G per oent seemed

to be preferred by the genus ‘croceroterces*
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According to Johnson a*. (1981)* the foraging
activity of Mjcroteraes was stimulated after heavy rain and
declined at the end of vet season under Algerian conditions*
juese than 5 per cent bait was attacked during the dry season
but surfaoe foraging rapidly increased after the first rains

(Ferrar, 1982)*

According to Haverty e£ at£* (1974) the number of
foragers Increased vlth increased temperature* in case of
Pcterotsrses aureus* Slightest amount of 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) for 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 nmore than
27 *C temperature inside the foraging galleries and runways
of £« sallonensls when foraging ceased during dry nmonths of
the year (October to May)* The active foraging of the

1* itemlnatus scourred during September-Ootober and 1&rsh-April
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In northern Algeria (Sands, 1962)* In the Ivory coast,
le trtnervlus foraged throughout the year, although the
intensity of foraging vas related to the ssasonal weather
pattern with mexinum activity during September and Ootober
after heavy rains and ths minimum in dry ssason during

Deoember to Nay (Bodot, 19tv7)e

ftoverty et af# (1974) developed a modified bait
sampling method by uslcg toilet paper rolls to sxamine the
abiotic factore regulating foraging* H* aureus foraged during
day snd night throughout the year with minimal activity from

Deoember to February highest during sunmer but found erratic*

The intensity of foraging In the subterranean
harvester termite, &£Sa£IMEEL2BE SSbSSStUf (Burm.) was
at its meaximum In July, August and September* Tht peak
activity mes observed in the second meek of August (Hocry
and Sald» 1980), in Isypt* The highest foraging activity
of Anaoanthoteraeo mecrooephalus Desneux in the desert grass
land ecosystem in India mas observed In the dry season
(OctoberJdune) and mas lowest during the rainy ssason (July*
September), while a reverse trend was observed in the non*
harvesting species O» obesus and .llcrotermes 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 activity*
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2.5 Boje of termites as destroyers of orgaric wattes

In the forest esoaysten, termites play an important
zole an degrading agentse According to Hopkins (1966) the
rate of decay of woed 1e Jargely dependent on the sstivities
of ternites in Nigeriams The beneficial activity of termites
- %0 804) was summarised by Chatterjee (1972) as the soil
burrowing astivity served to increase the rate of rainfall
infiltration and asration of both top and sub solle ny
teranitee eat away the rotten wood and help in their disinte-
gration of bodies and wings of termites often increases the
nitrogen content of the solle

Abe (19682) studied the role of teraites in a tropical
2ain forest, where many fungue growing termitee carried sush
of s0il and msicroorganisms into the wood and helped in the
degradations of wools Termites ascounted for a major turm
over of dead grasses and weod in the desert seosysteam in
Nexiso and eontridbuted significantly to the rapid desomposi~
tion of perennial plant leaves, grasses and dung (Whitford,
1968).

Acoording to Hajagepal (1983h) termites were the
dominant litter consusers in the forest, and as such
efficient degraders of l1itter because they were the wmost
exee.lent agents to combine the organie matter with sioro-

SEGARL BQSe
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244 late of resova) of varjous organie msterisls
bI_termites

Coaton (1960) made observations on dsstruction ef
graging by harvester termitess He found that tho over
grasing by livestock promoted inoreased teramits abundance
and éamage in Bouth Africa to the tune of total destruction
of gzass.

The rate of dung removal by tersites was found to be
10=18 per cent/month and was found that oniy a minute quane
tity of the radio~active 732 added t0 dung and pemoval by
ternites eould be detected in surrounding vegetation after
$ msonths when the rainy season started (Veir, 1971)e

In ordexr to estimate the l0ss t0 newly fallen

deaves, the Joss of previously sarked leaf area was eonsidared,

on an average 1.7 per esent of the total surfase area of the
leaf litter disappeared per week in one plot and 2.9 per cent
per week in the other plots located near the mounds of
Macroternss SAERODARius Magen. The amount of Jeaf Atter
semeved by the tarmite wac cstimated at 388 kg/ha/week
(Mateumoto, 1978).

Okwakol (1980) estimated ths rates of consumption
of eoil and organic matter by individual workers of
Cubitermes sppe The cnsumption of e0il varied between
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0eT2 %0 00911 mg/termite/day and of organic metter between
0465 t0 0e84 mg/termite/day and he estimated the annual
sonsumption of moil and organie matter of 69-88 mg/s® and
62«81 n/dz. Tespectivelye The termite consusption wmas
attributed te a decrease in the organiec eontent which have
a delstearious effect on the eoil and the teraite activity
eould result in damage to pastures by accelerated erosion
and denudatiens Hajagopal and Veeresh (1953) estimated the |
losses to Zoot studhies duo to the attack of O. waljonensis
on four orops, which ranged from 7¢7 0 911 pexr conte Tho
maxizus being in sunflower (91¢1%) fellowed by niger (88.97%),
maise (42.72%) and finger millet (7¢76%)e

Terzites were ebserved teo harvest Jaxge amounts of
dry satter especially at the end of the 4ry seasons In
grased sahel, teruitee removed 4 kg T/ha/year and in eultivated
sshel 3 kg/ha/year (Penning, 1980)e

Votselar (1980) estimated 18 kg/ha/year of 1itter N,
Joss due to termitee, grass huoh firs and litter @ecozposi~
tione It wao believed that termites might eonsume annuelly
an mount of dry plant material (2270 kg/ha/year) elose to
the total litter productien (2700 kg/ha/year)s Consumption
of wood by artifieially isclated golonies of the fungus

growing termite Mmorotermes beijicosus (Smeathman) was
94~194 mg/g 0f termite/day and bad reamoved an estimated
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80 per eent of annual wood fall and 3 pu"unt of anmial
Jeas fall (Collins, 1981).

According to Ferrar and Watson (1970) termitee played
an important rolde in reuwoving &ry dung pads from Austraiian
pastures theredy improving eoil and releasing sudbstantial
areas for new growthe They fed on the fibre in the dung
pads, replacing it with soil in about 12 weeks, Attagks on
wet dung were less frequent,

According to Coe (1977) during the dry season tho
astivity of eoprophagous deetles On elephant dung deereased
as the termite activity increassds The rate at whieh termites
attaek on dung WAS significantly differing from othoer treate
aents and the dung (4455 litre) deposited during the period
of the study was potentially removed within 85 dayse Attacke
on beth matural and artificial dung pads by Gnathaniterpes
fubiformans nnd Apijermes wheelar] were estimated by the
pusber of holes chewed in thim plaetis f1la barriers placed
between the soil and dung pade (Fttershank ¢t 8)e«9 1980)¢

Whitford gt aje (1962) studied the role of
8¢ jubiforsans in the desomposition of eattle dung herbacsecus
piants and woode Jo jubiforgans Femoved duug at a rats of
0463 g/aay, acoounting for a total 1088 of 19:5=100 per sent
fyes July-September, o

UNIVERSITY LIBRARY
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8tudies carried out Id Klgerla shoved that dut> 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 of teraite activity on the fertility status of
the soil in Karnataka* In the plots treated vith soft
vood, dung and grass, ths organic oarbon content of the soil
was significantly higher in protected plots coopered vith

plots subjected to teraite attaok*

UuMuUuU”™U

MrnmAmksmam iail

Joachim and Kandiah (1940) found sore clay and less
coarse sand in the sound soil of O* rcdoaannl coopered to
surrounding soil 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 of Qublterase 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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1ittle difference was cbserved in mound s0il and the
surrounding soile 85o0il aggregates of one mm #iss was more
10 termite free 20110 compared to termite worked soils
(Spear et 8]y 1975)¢ Samrn g% aje (1979) Feported that
the termite galliexy soil of Qs maljonensis had more elay,
811t and leses sand than the qumunung soile The soarse
~ sand eontent in the mound soil was comparatively lower and
tho fine sand oontent higher than the surrounding soils of

De 30lonensis, Jo gbesus and Qo yedesannie The elay content

W88 more in Qe gajlonensis and O. gbesuse. However, nct sush
differenss was eboerved in the mounde of Qo Fedemgppl oompared

%0 the surrownding soils (Rajegopal ot aies 1982)¢

Budk density

Ghilarov (1962) reported that the dulk denaity of
termitaria soil of Anaganthotermeg ghpgerianus (Jacobson)
"as 1.1129/0-’ as goapared te 1,226 ;/u’ for ths surrounding
grey desexrt seil in eentral area of U.S.S.2s whereas, it was
of the magnitude of 1.00 g/ew” in forest eoil coupared %o
1227 g/ew® 1n fallew 1ands in tho Congo (Maldague, 1964)e
Mownd: seils of Qv wajlonensis, Qv gbesus and Oe Zedsmenni
hsd lower bulk density than tho adjacent soils (2ajagopal
25 &)y 1982)0
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1'atgr, t

The water holding oapacity of wound eoll was as high
as that of adjacent coll (Pathak and Lehri, 1959%# but low
water holding capacity has been reported In Afrloa (Kenp#
1955)* Similarly varying water holding capacity in noud
soil la reported by Pendleton (1941)# Ghilarov (1962) and
itajagopal an. (1982)#

T« t

There was no difference in pH between nound coll and
the surrounding soil (MUKarjii and litra, 1949) Hesae# 1955
and Stoops# 1964)* However# an Increase in pH of nound soil
relative to surrounding soil has bees reported by nmany
workers (Ssn# 19441 Shrikhande and Pathak# 1948} Gokhale
et £4*# 195B) Batson 1962# iiajagopal $£ af»# 1932)*
Decreased pH of mound soil was also reported by Banerjee
and Oban (1976)* Sanra at. (1979) recorded the lower pH

in the termite gallerlee than in the surrounding soil*

A higher electrical conductivity in termite wodlfled
e0il was observed by Lee and wood (1971) and iiajagopai

et ££+ (1982).



Oeaanis_matter:

Mound m0ilio have a higher organie matter content
than ths surrounding soils (Holdway, 1933; lee and Yood,
1971; Banerjee and Mohan, 1976)e DBadawi gt g)e (1982)
observed higher content of tho organie matter in the earthen
sunways of Pssamotermes hybostoma (Desneux)e Ascording to
Rajagopal g% ale (1982) tho organic matter oontent in the
mound soils of Qe gallonensis and O ghegus was higher than
surrounding soll whereas in O+ Zodalaind mound soil it was
dower than surrounding soile Hewever, lower organie matter
eontont 4in mound ®0il than sursounding soil bas been
zTeported by Grasee and Joly (1941)y Nesse (1955) and
Stoopo (1964)e

Qrganie ocarbons

Ingrensed organic carbon was found in the termito
freoe soil (Spears gt 8)+y 1975)¢ In contrast Jupta gt 84.
(1981) reported that earthen galleries present on the

surfage of litter and standing dead shoots contained higher
sontent of organie carbone According $0 laker et aje (1962)

Ixipervitersee jrineryoideg mound soil contained higher
organie carbon oompared $0 the surrounding soile

Jote) Nitrogepn:

Joashin and Kandiah (1940) showed reduction in total
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nitrogen of sound soil in comparison with surrounding soli*
On the contrary, sound soil shoved higher values of total
nitrogen than surrounding soil as reported by Shrikande and
Pathak (1948)* Pathak and Lchrl (1959)* Banerjee and ifohan
(197t>)* Gupta et a™* (1981)* dajagopal ef (1982) froa
India and Juec £ Wood (1971) froa Australia*

C«l ratio t

According to Rcsse (1955) and Ualdague (1959)* there
vas no difference in the CiH ratio of teraite soil snd
surrounding soil* But variation has been reported froa 2*7
to 18*82 depending upon the plaoce and species of tersdtes
(Jogchic: and Kandlah, 1940; Shrikhande and Pathak* 1948)
Boyer* 1955) 7?&ldague* 1959 and Pathak and Lehrl* 1959)*
Further *ajagopal ej a™. (1982) observed slightly higher
CtK ratio In the O* redeaanni nound ooopared to the surrounding

soil*

m m iw »

Ths nmound soils had higher oalclun content than the
surrounding soils (Lea and Wood* 1971)* calcium content upto
7 tiaes greater than surrounding soil has been shown by Sen
(1944)* Pathak and Lehrl (1959) and Banerjee and ftOhan (1976)*
The earthen galleries present on the soil surface* on debris

etc* vere having more exchangeable calcium than surrounding
soil (Ciupte at** 1981)*
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According to Lee and food (1971)* Banerjee and Mohan
(1976) and rtajagopal e] at* (1982) the magnesium was more
In the earthen galleries of termite and in the termite aound

soils compared to suvroundIt™ soil*

Available Potashi

Available potash was slightly higher in earthen
galleries (Samra et at+., 1979) and auso in nound soils

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

iaU afeH LB aaatew s

Higher phosphorous content in termite modified soil
compared to surrounding soil wae observed (Sen, 1944} Pathak
and JUehrit 1959s 4a.laffopai et a”™«» 1982)* Sokhale £t <&e
(1958) found no significant difference in P in the termite
soil compared to adjacent soils whereas, Lee and food (1971)
reported little difference of phosphorous In mounds and

other structures relative to surrounding soil*

CatiOR”™Noton~"Ca”aslti *

In most of the termite modified soils the oatlon
exchange capacities were higher than In surrounding soil,
but sometimes there wae little difference in galleries of
Odontotermes sp* (Shrikhonde and Pathak, 1948) and occasionally

there ms a reduction as compared to soil In the mounds of
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O* redeaanni (Joaohia and Kandlah, 1940)* Lae and Wood (1971)
found that Inoraaaa In 01C In tereilta nodlflad eolie waa
roughly correlated with organic matter content relative to

surrounding coll.

Cation exchange capacity of > lallonenclc and
obeaus (Dharwad) oounue were greater than their respective
surrounding soils but In O# redeaanni nmound (:\»digere) It

was low (iiajagopal at«, 1932)*



MATERIAL AND METHODS
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CHAPTFR IX

EATERIAL AXD METHODS

This study was eonducted at the Main Heseareh Station,
University of Agricultural Seiences, Hebdal, Bargaiore, durinrg
1963-84. The material used and methods followed are presented
under the folliowing headings.

301 Survey apd collectiop of teruites

A survey was carried out te know the dung feeding
faupa of termites in and around Bargalore during the study
period. Several places were visited for survey and colleotion
of dung feeding termites in Pangalore distriet (Appendix IT).
Observations were alsc made on the foraging etrategy of some
dung feeding termitess COattle dung, Horse, Sheep and Fiephant
dung pads were looked for teruite oollsctione

Soldier and worker termites wers collected froam various
pAaees on the day 0id te two month 0id dung, and also on farm
yard sanure, and they were preserved with proper labdels for
1dentificatier and further studiese. These species were
ddentified by comparing with departmental termite sclleetions.

| Aspirator, forceps, samel hair brush, hand knife,
sealpel, thiek polythene sheet (1 sgem) and glass vials of
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5x1 em eontaining 75 per oent alechol with tight rubder
stopper werc employed for the eollections

5¢2 Seapona] inoidence of dung feeding tersites

Termitee ware ilco eollected fros 'm pasture lands
and one Fegulariy grasing land at monthly interval frem Apyil
1983 to Mareh 1964 to study tho Qung feeding termits faune
and seasonal ineidence. The weather data pertaining to tho study
period both at Hedbdal and G.X.V.K. Campuees are presented ia
Appendix IITe Ths localities were 1) U.A.S. Dairy Pars Hebdal,
2) Miitary Dairy Farm situated 9 km North to Bangaiore eity
and 3) Gandhi Krishi Vignana Kendra, New Campus of U.A.8.
situated 12 km North to Bangalore.

"aile eollecting termites number of unattacked (fresh)
as well as attacked dung pade in the area of 2 has in eash
docality were taken into agoount for working out per sent
attack of m pads by termitess

Study site

A study site of 8 ha area was selected at the U.A.S.
dairy and poultry fare at Main Hesearch Station, Hedbdal,
which lies at an altitude of 899 a MSL, longitude of 77935°
¥ast and 129%8' North of the eguator. Thie sits has a well
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drained red sandy loam soil with pH of b*2. Part of the
area sas used for cultivation of 3B-21 fodder grass* part of

it, as a pasture land and remaining area was left 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 for collecting the dung feeding termites*

3*3 iSfIgESE.*,,.g?JilffiS.Egg&ggJMd lergjtge

Observations were made on the foraging and incidence
of dung pade by dung beetles and termites based on coverage
of dung pads in the form of earthen sheeting* 170 dung pads
of 6 litre each were plaoed near the nound 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
of the dung pad covered by teroite earthen sheeting were

reoorded*

Observations were also made at 10 days interval to
take the count of the number of dung beetle* dung beetles ¢
termites and teraite infested dung pads at each observations

and for calculating the per cent attack*
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3«4 Iffeet of mojsture en the sotivity of teruites

A study was oarried out from April 1983 to Mareh 1984
in U.As8¢ dairy farm, Hebbal to know the moieture preferensce
of tevuites in soil while foraging on dunge Number of dung
pads, freshly covered with wet earthen sheeting out of 100
dung pads, wers coneidered and soil samples were drawn under
different weather eonditions of the year. Soil sasples were
drawn upto 7 om depth and filled in the 00il sampling box nnd
moisture wase determined by following even 4ry aethode

Obeervatione wers aleo made during Nevesber and
Desember 1983 to know the effeet of watering en the termite
astivity in the oooenut dasinse These basine were applied
with different manuress A total of 120 ocoonut plants free
froa teramite attack were marked in the ifei.S5. farn Hebbale
Fash of the foliowing manure was plased at the base of 20
eocenut plante, out of whieh 10 plant basine were watered at
4 Gays interval « dried dung, fars yard manure, FYN ¢+ ash (8:1),
Biogas elurry (fully digested) and leaf litter (partially
desonpened) .

Another 20 plant dasiae were left without manuree,
out of which 10 were watered at 4 daye intervai. Vatering
was eontinuned upte the end of the December 1983
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The total 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 b termites under each manure*

35 H&ulal

IfHEiISIge 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 of 5x10 a
sice* Ore litre of each bait was placed at 20 spots randomly*
The following were the depths and baits employed in the

experiment*

Depthsi O am (surface), 7*5 cm, 15 cm, 30 cm, 45 an
and ttO cnt

Balt8 t Cowdung, oowdung + ash (8sl1), farm yard manure,
FY'M 4 ash (8*1) and leaf litter*

observations were made after 5 months by removing and
examining galleries from different depths for their attaek*
Thus per cent infestation of eaoh bait at each depth sas

calculated*

3.6 »gfer«QC«»tuto_of.
MMMmMt at *°» is

An experiment was conducted in an area of 30x10 a
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along with the presence ot four nmedium sited active bounde
at U.A.ft* poultry farm, Bangalore during September 1983*

The following baits were ueed ae the treatments*

- Farm yard aanure (protected)
Ta farm yard manure (unprotected)
P1U + ash (protected) (8tl)
JM ¢ ash (unprotected) (8«1}

_: Cow dung (protected)

% Cow dung (unprotected)

h Cow dung ¢ ash (protected) (8»1)

%8 Cow dung ¢ ash (unprotected) (8tl)

*9 Cow dung ¢ Hound soil (protected) (8t4)

T10 Cow dung ¢ Mound coil (unprotected) (8i4)
T Blogae slurry (fully digested) (protested)
T12 Blogas slurry (fully digested) (unprotected)
T13 leaf litter (partially decomposed) (proteoted)
T14 leaf litter (partially decomposed) (unprotected)
15, Surrounding soil (barren plot) (as check without
any bait). »

Six litre of each bait was placed randomly at a
distanoe of 2 meters. The design followed was simple
aandomised Complete Block Design with 4 replications. The
protected treatments were sprayed with Aldrin 30 *J (5 ml*

in 1 litre of water) to prevent the termite attaok* Both

protected and unprotected oowdung, cowdung ¢ ash and oowdung ¢
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nound soil treatoent® were covered by nylon net fixed on

the iron frame ae ohown in the Flg*1l to prevent the entry

of dung beetles under wet oondltlon* Samples of all theee
baits were dried under the ebade snd preserved for analysis of
organic earbon» phosphorous and potassium In the initial
materials. Termite attacked baits and heaps of soil replaced
by termites In place of various baits were drawn after

months using core caapler* 5 anabovs ths soil surface*

These saaples were kept in paper bags and labelled with

treatment, replication number and date of collection*

Preparation of eaniplee for apau.m

The Initial baltc, termite Infeeted baits and heap
of soil replaced in place of baits wsrs made into fine powder
uclng pestle and mortar* passed through s 2 aa sieve, further
powdered and mede into pass through 0*5 ma sieve* preserved

in polythene bags with labels*

tlaaUon 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 eonsldsring organic oarbon content in all the treat*

Bents*



Pig.l INylea mesh sover to prevent duang deetlss
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Per cont organie 2oy cent organie Per oent organie
earbon due to earbon in « osrbon in the
ternite left Seraite infested surrounding soil
over bait bait
Jew eent organie Per eent organie
earbon in the = garbon due to termite
o protected dait left over bait
{::-.:tm - - X 100
bait Por esent organie earbon in

the protected bait

Student ‘t' test was followed ts tost the difference in the
nutrients like pewr eent organie carbon, per eent phosphorus
and per eent potassium in the initial as well ao teramite
attacked baits.

Esgimation of phosphorous and potassius

A known waight of dried sasmples wes digested by wet
oxidation method using triacid aixture (KBO’. 33304 and
HOLO, at 10114) as descrided by Jaokson (1967) and the
solution wao preserved for determinations

Phosphorous was determined by Vanadomolyddophoephorie
Jellow eoiour method in nitric aeid media and measuring the
solour intensity at 420 na wave length as described by
Jackson (1967)e Potassiuz wao determined by fiame photometer
as deseribed by Jaekson (1967)e
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Change in the per cent rao, and per sent xzo was
caloulated in both termite infested and uninfested baitse

Another expericent was laid out in an ares of 15x10s
to sonfivm the preferense of termites to various baits by
estimating population in eaoch bait during Nctober and Fovember
1983 The following baits were Fresh dung, Fresh dung + Ash
(8:11), Freeh dung + Mound soil (814), Dry dung, Parm yard
sanure, FYK + Ash (B11), Biogee elurry and leaf Jitter.

84x 11tre of each bait was placed randomly at a
distanse of 3 meters in the form of heap of 25-30 om dinmeter
and 10=15 ca heighte The forsging teraites inciuding soldiere
and workers were eollected and their population was estimated
when maximus baits were infeeted with teraites. Termites
along with left over baite were sampled by using core sampler
of 5 em dianetar with 8 om height and placed &in poliythene
bags with sotton pad dipped in the formalin for annethesising
fesuitess Then the whole material wae transferred to ducket
eontaining water and allowed for settling the soil and
fioating the termites: Termites along with debris werc removed
carefully and placed on the polythene paper. The number of
workers and soldiere were eounted directly with the help of
foresps.
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5¢7 lHate of remova) of dupng and FYN by Serwites

Two separate experimente were laid out im an area
of 15310 = during October 1983 to January 1984 to study the
rate of removal of dung and FIM dus to termites by sampling
at following intervals.

Ty = Controi (lung/PIM treated with Aldrin 30 %C)j
‘!a s T daye) ‘!, = 15 days; T‘ = 30 days; '!'5 = 45 daye;
,6 «80 daye; '!'7 = 90 days; ,B =120 days.

The intervais were sonsidered as treatsents in doth
the ensese The design adopted was a simple randozined complete
bloek design with 6 raplications: At each spot #ix litre of
dung/PIN was placed in the fors of heap of 25-30 sa diameter
and 10+15 o= height. Camples mere 4drawn separately from both
termite infested dung pade as well as FPIM treatoentss These
samples were prepared and analyeed for per cent organic earbon
by adopting the mame methodology as in the previous study
(3¢2)¢ The rate of removal of dung and PYM was worked out
separately by caleulating per cent loes under omech treataent
by adopting the following formula.

Per cont organie Per oent organie Per eent organie
‘mb:!: :l:;‘t:'.r - eardon in termite o eardon in the arbon in
o "" e infested dung/FIM surrounding soil
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Per cent organie

Per oont nie
bt . pariee s to
Pz :m 1;;- sontrod over dung/PIM
ung/ ¥ —
dae to termite - X 100
attaek Per ont organic carbon im eontrol

Data were analysed using angular transformations

308 mmmwmuw
by _sexeites in place of dyng

The physical and shemiosl properties of termite modified
804l 4in place of dung were analysed for three important dung
feeding termites viz., Odontotermes horni, O Qbesus and

Qe mallonensis by eomparing with surrounding soile Froa the
experimental site, a total of ten soil samples in eaeh species

were ¢olleoted, mixed thoroughly and a Fepresentative sasple
of 500 g was drawn for the purpose of analysis.

Zoyojon) properties:
Partiele sige distribution
The gravel distridbution was estimated by direct sieving
the respestive samplee in a 2 mm sieves Meochanical amslysis
was carried out by hydrometer methode Apparent and absolute
speeifis gravity, saxisus water holding capacity, pore space

and volume expansion were detarmined by Keen's Cup Mathod as
outiined by Piper (1966).
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Stoawi MMHSIM'

fiH  This waa measured In 1»2*5 (SolltWater) suspension
after stirring intermittently for 30 minutes by using a pH

oetar vith glaeD-colonei combination electrode*

aSglgiSH.S05te..ti?13™» 1**5 (Soilivater) extract
was measured vilth a conductivity bridge using oeli having

cell eonstant units*

Organic carbonl 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*

flim tit nitrogen. m itfU * 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 HHO
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)*
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Avajglable phepphiorous: Availadie P was deteramined
by Bray's Foel sxtrastant for aeid soils and Olsen reagent

for ajkaline seilse The P in the extracte was estimated by
the ehlorostanous redueed molybdophosphoric aoid blee eoclour
method (Jackson, 1967)e The intensity of eolour was Fead by
using a Fed filter in Kiett Sommerson Colorimeter



EXPERIMENTAL RESULTS



CHAmm 17

FXFEaiVEKTAL ATSULTS

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
tthinotermitidae and Termltidae* *he different species of
termites and their association with various dung pads are

presented in Table I*

According to the Table | ail the termite speolee
sere coomonly associated with Cattle dung* Apart from the
Cattle dung, 0&QE]J3tgrmeg wa”*gnensjls was observed on Sheep
pellets, £+ bellahunlsensls on Horse dung, O* 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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sign of foraging activity was observed on the dung until
the dung ped was physiocally removeds The formging party
consisted of both workers and soldiers and was found feeding
on the seni dried dung pad.

») Microserotermes spe

In this species there was no earthen sheeting on the
dung pad and the attack was found froam the bottom of dung pade
Foraging parties consisted of both workers and soldiers.

o) Disuspiditeraep fieteheri

Poraging activity was not noticed from outeides
This speciee was found foraging under tho dung pade without
sonstructing any earthen sheeting on the surface. Foraging
parties oonsisted of both workers and soldierse VWith little
disturbance, soldiers ande ‘hiseirng’ sound in the foraging
arens Usually foraging of this species was observed under
the seni dried to partially desomposed dung padse

4) lasxoiernss sathares

Foraging parties eonsisted of doth major and minor
workars and soldiers whioh foraged openly on the ground
without earthen sheeting over the dungs jith siightest
disturbance they were found to enter the foraging hole
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which was under ths dried leaves, soldiers were waking
rattling sound as a defensive oechanlcw while returning to
the foraging hole* The foraging holes were Indicated with

sgbU heaps of nud upto 7 an height on the surface*

) Noaioternej &jL&Eun£seth

This species was found foraging on Cattle dung aa
well as on Horse dung* It was observed on seal dried dung
under covered earthen sheeting a&de out of waller aggrega-
tion of Boll particles* There were soall galleries and run-
ways in the soil placed In dung pads* Both workers and
soldiers wsre Included In the foraging party and active

foraging was observed to be only after rainfall*

*) J&SEig|e£S*S m tafll cug

This species was found coaoonly foraging on seal
dried to fully dried Cattle and Horse dung pads by construc-
ting earthen sheeting* Tt was found in the coopany of
£+ 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*

<) SSSIHSS® £ ***

.:0Oth soldiers and workers Included in the foraging
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party* They foraged the dung by covering earthen sheeting
aide out of larger aggregation of aoil 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> stoste&asm shel

This *>eclee see quite coomon In end around Bangalore
on the dung and other organie setter* They covered the dung
pade with the earthen eheeting aade out of larger eggrcga»
tlon of soil partidee (Pig*2) compared to other aeabere
of the genue* Both workers end soldlere were Involved in
foreging (FIg*3)* The foraging was found on aolet dung as
well ee on dried dung end even on the heape of faro yard
manure (?1g*4) placed in the field juet after early aoneoon
rains* Workere were engaged in foraging by aaking gallerlee
in the soil replaced in piece of dung and soldlIsrs were

guarding them*

Slight disturbance oaueed eoldlere to aeke rattling
sound froa Inside the earthen sheeting which aade all the
workere end soae soldiers to run Into the eubterraneen
gallerlee and reaalning eoldlere to aove to the dleturbed
portion of the dung pad to prevent the entry of ente*

Soldiers secreted brown defenelvs eubetenee which wae gumy



Fig.2 3Zerthen sheeting on the fumg dy
Odoatotermey borni |

_#ig.3 Vorkers md soldiers of O.porni ia
the foreging site
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ftf.4 H**p of TVt lafetted with O.hornl
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LD natures 2«4 foraging holes of O«éd €0 Oeé om dismeter
were found under the dung péd. PForaging wes more freguent
during rainy season and their activity decreased as the
dry oeason approasheds

1) Qdontotermep obesus

This species was the sommenest and most dominamt
anong ‘the dung feeding termitess PForeging activity of
thio speoies was observed throughout the year with an
inoreased activity during May and October and decreased
during January~'arehe However, unusuval inereased astivity
was shserved after the rainfall 4in the month of Pebruary.
Both workers and soldiers were inoluded in the foreging of freeh
a8 well as dry dunge Apart froa Cattle dung it was alese
found forag ing on fara yard manure, Horse, Tlephant and
Sheep pelliete under esovered esarthen sheetings There were
medium sized runways in the soil replaeed in place of dung
pads (Pige5)e

§) Odoototerses Fedewanni

Both workers and soldiers were invoived in the
foragings It was found on fresh dung to month old durng and
even on leaf iitter by eovering earthen sheeting mde eut of
mediun sised aggregation of soil particliess There were
sedius sised galleries in the soi. repilaced in plase of
Sunge |



rig.5 Foraging ruawcoro of O.obeeoe in the
dang replaced vith aolT
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k) Odoutogerwes welionensis

In this spesies foraging activity was obeerved
under the fully covered earthen sheeting of bit coerser
80il particles on the dung pade DBoth soldiers and workers
were found feeding on Cattie dung as well as on Sheep
peiletses They sade medium sfzed galleries in the dung pad
whioh was entirely replased with soile The foraging was
moticed on day eld to fully dried dunge Theres were two
peak foraging periods during April to June and October to
Decenber. ‘ |

1) Merotermes gbest

In this spesies foraging party eonsisted of workers
and with less number of soldiers. The activity of these was
noticed from bottom of the dung pad and earthen galleries
were small with Oe2 to 0¢3 sm diameters Though fine solld
particles were filled in place of dung, but no earthen
sheeting was noticed on the surface, only a thin f£iio of
dried dung was left on the surface.

®) Speculiternes sinhajensiy

This spesies was found foraging under partially
and fully desemposed dung pads and evea on the farm yard
msanures PMeraging party consisted of oniy workerse The
workers were found to feed only on fully decomposed dung
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pads already attacked by other electee* Sometimes it vas
found foraging under the dung pad covered with earthen

oheetlng of £ obesus and ccylonlcua as inquiline. It*
activity vas found oore during rainy season* In addition
to the dung* it vas alco observed on leaf litter, stubbles

eto*

NN aagm nn utaan

This species vas found foraging in ths open ground
without earthen sheeting* Foraging party consisted of aajor
and minor soldiers and vorkers* More number of ainor soldiers
vere present near the periphery of the foraging site 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
activity vac more during cooler hours of the day just after

the rain apart froa regular foraging after dusk*

43 fttfl« I SL tSEStt*

I* juijiidMtt,anjjum m n jyg,nnijam «

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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fara of Hebbal have been presented in the Table II and

111 respectivelye OGraphical representation in the form

of histogras (Fige8) showed that the species Qdontotermep
2heeus was the most doninant amdag ths 10 teraite species
attasking dung pads (Tabie II) 4n U.A.8. dairy farme 1Ite
astivity was found throughout the year dut thers were two
peak periods of ineidence on dung pads during April te
July (41019 t0 63.19%) and Septenber to Desenmber (5457 te
64012%)¢ low incidence was recorded in the month of August
(27.69%) and froa January to Mareh (2123 to 39.69%).
However, there wae more incidence (39.87%) in February
sompared to Janwary (21.23%) where there wae least attaske
The sanme trend of $ts ineidence wan edserved in the Military
dairy farz, Hebdbal (Tabis III, Fige 7)o

Q. mllonengie was the next dominant speciee after
Q¢ ghesup in attacking dunge Its attask was odeserved
throughout the year but had two peak periods of insidence
during April to July (1463 te 7.,00%) and Octoder to December
(27 t0 Be18%)e Low insidence (043 te «8T7%) was recorded
during January te Mareh with lenot attask in Jamwarye.
Almost the same trend in Miitary dairy fara, Heddal was
obesrved except ilittle 4ifference of incrensed activity
during Marche
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In £+ fctttl* the incidence mis meximum (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 Military dairy
fara, Hebbal*

In O* oeylonious* the aaxlaum attaek (1*88£) waa
observed during October in ailitary dairy fara and (0*64%)
during Scptsaber in U*A*S. dairy farm* The activity 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 ailitary dairy fara and

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

A reduced degree of activity 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*297?7) of aiorotersee obesl

waa obaarved during my and October, aoderate Incidence

47

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

dairy fara* Same trend was observed in pasture land of
ailitary dairy fara except in February where the Incidence

(0*77%) was comparatively low*
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Occasional attack of MilcrooerotormeB sp. mi noticed
during "lay and December at U.A.S. dairy faro and it wee
noticed only in October in ailitary dairy fara* Speouilteraes
slnhalensly oao found to attack dung pads during ?fey and July
while collecting other teraite species in tr.A.S. dairy and
during Juns, October and February in ailitary dairy fara*
Very low Incidence of Trinsrviteraos 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 Irotr»i

The data on the seasonal Inoldenee of aajor teraite
species recorded on dung pad at a*K*V«K* Caapus of tJ*A«8*
have been presented in Table IV* Graphical representation
(FIg*8) showed that ths Odontotsraes obesus was ths aost
dominant species among dung feeding termites found in ths
grasing land* Its Inoldenoe was noticed throughout the
year with naxiaua (70*79?-) during October 1963 and alnlmoa
(13*25i>) during January 1984* Moderately increased Insldenss
(53*39 to 62*72") was observed during Sfey, Koveaber and

December*

£* hornl was the second doalnant opeoiec noticed

throughout the year with aaxlaum Inoldenee *7*82%) during
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June and moderately increased incidence (3*t1l to 4*999%)
during Eepteober, October and November* Lower incidence

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

The Inoldenee of J* wallonensls wac aore (2*36 to
3*93£) during *fey and October and no inoldcnoe wac noticed

In January*

IE osyionlcus the incidence wac noticed in all
the months except during April, Ifey and August but It was

more (1*73£) in June*

*cept June, September, October and November, there
was no Incidsnoe of 0* bellahunleenels and higher inoidenoe
(0*86 to 0*88”7) of this species was noticed during June and

October*

Inoldenee of r&orotermos obesl was observed in all
the months except during April, July, December and January

with meximum Incidence (4*42f0 during October*

There was no regular incidence of Plsusplditermes
fietchecl except during December and February* Likewise
the occurrenoe of Saeculltermes sinhslensls was notlsed In
July and December and Trinervitaraee blformls in June,

September and forember*

50
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44 Incidence of dung beetjes gpd termites

The per cent attack of dung beeties, dung beetles
and termites, tersites alone at different intervale and
earthen sheeting of varied pereentages is presented {n
Table V¢ PFrom the tabls, it oan be seen that out of 170,
12 (7+05%) and 4 (2+35%) dung pads were attasked by dung
beetles Heliocopris bugephalis (Pabracius) and termite

Qdoptoternes ghesup, Fespectively on 10th day after plasing
the dung pads. There was no further attack of dung pade by

dung beetles after 10 days (Pige9)e Both dung beetle and
ternites attacked dung pads wers noticed only after 40 days
and inereasing trend was noeticed wpto 90th day with maxisun
attask of 10(5.60%) dung padse It was observed that ths
nunber of 4ung pads (19.99%) attasked dy termites inoreased
after 20 days. The dung pidds of 0=25% earthen sheetibg were
in the aseending order upto 30th day with maximum of 43
(25+298), aftervards desoending trend was noticeds Numbder
of dung pads with 50=75 per cent carthen sheesting were 4n
the inereasing trend upto 60th day and then decreased, wvhereas
=100 psr oent covered ecarthen sheeting was odserved after
SO daye and their numder increased upto 90 days with highest
attack of 158 (92,94%) out of 170 dung pades
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The astive foraging of termites on these dung pads
was notioced agfter 20 days and it wae moderate upto 30th day.
There was & oteep increase in the attack (75.29%) of dung
pads after 40 days and was continued upto 90 days.

45 Iffeet of sol) woisture on the sgtivity of tersjtes

The per eont attask of dung by termitee at different
moisture levels in soil ie presented in Table VI. Froa the
table, it is evident that the soil aocieture ranging from
15¢34 t0 1845 per sent wae the most preferred soil moisture
at mhich per gent attack ct dung pade was ae high o 76 te
84 (P4g010)e A% higher soil molsture from 22405 to 25.40
per eent the termite activity was redused and per eent attaek
of dung pads by termites mao Jow (19:30 per sent)s Teormite
astivity was moderately higher at s0il moisture rargirg
from 1025 to 1515 per sent with 63 to 78 per eent dung
pods attasked and even at Te11 to 975 per eont 80i) moisture,
61 t0 68 per semt teruite attack wae notieede 4t lower
moisture Jevel rarging £rom 1445 10 697 per ooent where the
termite activity was comparatively lees. Still the per sent
attack of dung pade ranged froam 10-56 with an wwerage of
3187 por eent. was observed.

The effect of matering on the termite astivity at
the base of soconut plante is presented in Table VII and



Table VI

Per cent attasck of ¢

at 4ifferent moi
ia the seil

peds by termites

ure levels

24

Soil moisture

Per cent attack of 4ung pad

u. - -
Range Nean Range Mean
fe 145 = 6497 3464 10 = 56 31087
8 Te22 e 973 8063 61 - 68 64025
Se 10025 = 15415 13437 3e-T8 72,50
G 15.34 = 18445 17.05 78 -84 78.25
19486 « és.iz 21.56 17 = 6% 38450
22405 = 25440 23463 ¢~ 43 19420
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Flg*11* The coconut plant basins received dr> ding and

leaf litter regularly every year as source of aanure in

the natural conditions* It aae evident froa the table9

that all 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 (Pig.12)

and leaf litter applied plants* respectively*

Hie per cent attack of 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 XM ¢ ash (8il1l) 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 of termites* fflnety per cent attsok
was noticed in control plants without watering (?Ig*13) and
aanure ooapared to 50 per aent attack in plants with watering

and without manure (as check for watered plants)*

*e6  gwwlt*.. IpfMUtlon of «Iffg«nt b«lt» «t
nslove itetbt In th« » U

The data given in the Table VIII Indicated that all
the baits were eaten by termites at surface level with sent
per cent attack in both oowdung and leaf litter followed by
F30& (90£), comdung 4 ash (25%)* FTm 4 ash (10%)* Similarly*



Fig.12 Termite attack on the dung and base of the
codénut plant under wetered condition

Fig.13 Termite attack extended on the coconut plant
in the absence of manure under unwatered condi-
tion
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all the baits were attacked by termites with maxisum 4in

- eomdung (100%) and leaf litter (100%) followed by FIN

(138), condung + ash (10£) and PYN ¢+ ash (5%) at 7«5 en
depth of solie In 15 em depth comdung (858), leaf Aitter
(65%) and PYX (33%) and at 30 em depth cowdung (35%), leaf
ditter (30%) and PYM (20%) were attackede In 45 om depth,
only leaf Jitter (10£) and cowdung (5%) attasck was noticed,
But there was no attack of terzites $0 any of the haite st 60
on depth.

47 Preference of beits and their joss by termites
4eTele  Prsference of daits

The preference of termites to varioue baite is
presented im Table IXs Aecording to the Tablie, the ocowdung
was the moet preferred bait with cent per cent attack and
1638 mean teraite population per 628 e¢ of sample followed
by PYM, leaf litter and cowdung + mound eoil with 107,11,
10070 and 100414 mean termite population per sample respee~
tivelye Biogae slurry with 50 per eent attask and 76.8 nean
termite population, eowdung + ash with 25 per eent attack
and 21,0 sean teraite population, FIM ¢+ ash with 25 per oent

attack with no termite activity while drawing these sampiee
was noticed.

47020

The contents of the Table IX elearly indicate that
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She loss of baite in the ascending order was cowdung (97.07%),
FIN (68012%), oowdung + sound soil (66.79%), leaf 1itter
(61.01%), bdlogas siurry (38+07%), eowdung + ash (26.73%),

PIM + ash (19¢25%) which have been graphically reprecented

in the fors of hietograas along with per sent organie carbon
in the protested and unprotected baits whieh was used in

the deternination of 10ss in each bait (Pig.14)e

The sontents ef the Tablie X has elearly indieated
that there was reduetion in organic carbon eontent in ail
the treateentse The extent of reduction 4in nutrients was
more in ease of unprotected treatment from termitee sompared
t0 protected treatumente, The maximum depletion of per gent
organic carbon was noticed in umprotected fresh dung (!r‘)
and least in proteoted FIN + ash (!‘3) treatments.

Comparison of mean organic ocarbon eontent in the
treatuente in ths beginning of the experinment with that of
end of the experiment in eash treatment separately indicated
the significant reduction in the per cent organie earbdon.

The statisticel analysis (Tadle X) has proved that &differense
between the two means in protected eowdung (‘!,). ocowdung ¢
ash (T.,) and in unprotected FINM ('l'a). PIM ¢ ash (T‘). sovdung
(f.). oowdung + ash (Tg), oowdung + mound eoil (‘!m) and leaf
ddtter (T1 ‘) was highly asignifioant. The difference between
two meaDs in protected FYM (r,). FIK + ash ('ra). biegas
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in different treat aent e

depletion d organie carbon
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elurry (T"") treatnente wae significant, whereas in protected

fresh dung ¢ noud soil. (T?) It mas noo-significant*

¢«7*3  Depletion of per cent X"O content

The difference between per ccnt KO (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 statistical student 't' test (Tabic Xl)
has proved that the difference between two means in unpro-
tected eowdung (?6), ocowdung 4 nmound soil. (Tjg) and leaf
litter (Tj4> was highly significant* The difference between
two means in protected eowdung ¢ nound soil (T~), leaf
litter (?!}) and In unprotected biogas slurry (?12) sns
significant* whereas in protected PM (Tj)» PAM 4 ash (Tj)*
oowdung (T™)t eowdung 4 ash (Ty), blogas slurry (T”) and
unprotected FIS 4 ash (T”)t eowmdung 4 ash (Tg) was non-

significant*

4*7*4  Change In the per cent PgO™ 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 FC™
Statistical student *t* test (Table XII) has proved that the

difference between the two meanc in unprotected PM (T),
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eondung (t.). cowdung + ash (Tg), ecowdung + meund soil (T40)
biogas slurry ('ru) and leaf litter ('!,‘“) was highiy signifie
eant, whereas in protested FYNM ('1"). FIN + ash (T’). condung
('1‘5). condung + ash (!!‘7). sowdung + mound soil (T,). diegas
surzy (T"). leaf Aitter (T”) and 4in unprotected FIM + ash
(‘!’2) was nonegignificante

48

The per sent removal of dung and FYNM by termites
at different intorvals are presented in Table XIII,
Graphical representation of per eent rate of removal of
dung and PYM 48 also shown in the form of histogram (Pig.13).
Ascording to the contents, the per gent rate of reasoval of
dung was significantly higher than treatsd dung where there
WS 1o activity of termitese The resoval rate of dung after
Te 15, 30, 45 and 60 days were eignificantly different from
each other, Though highest removal of dung was observed in
treataent T, (120 days), but it was on par with eariter
freataents T, (60 aays) and T., (90 days) with least per cent
Zate of resovale It 45 also evident from the Tabie XIIX
that there was a steep increase in the per cent rate of
zemoval per day on 45th day (‘1‘5) compared to earliier
treatnents.

The per cent rate of removal of PYIN was significantly
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higher than treated FXX where there was no teraite astivisy
(Table XII1)e The per eent removal of FYK after 7, 13, 30,
45 and 60 and 90 days were significantly different from
sach othere The highest per cent Zemoval was found in
treataent T, (120 days) whieh was On par with treataent !'7
(90 days)e The least per eent removal was observed inm the
treataent T, (7 daye). There was a steep inorease in the
per eent rate Of removal per day on 60th day.

49  Jarsiss; apd cheajos) properties of termite
aedified soil io plaee of dupg

491  Zhysisal properties

T™he data on physical properties of teramite modified

8cils in plage of dung of Qe ROFpls Qo gbesus, Q. malioneusip
1
and surrounding ®0ils are preeented in Table X1V.

fepve):
From the data, it 1s evident that the gravel is

absent in Q. ghesus modified esoil in place of dunge The

gravel content in the O horXpi, Qe Mpljonensis and surrounds
ing s0ils mere of the magnitude of 185, 0«74 unidk 5.9 per

sent rescpectively.

Coaroe sand:
The eoarse sand eontent in the Q. horni, Q- Qdesus
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and £« teraite modified eoll in plaee of dung
waa 46*25, 27*25 and 43*25 per eent, respectively whereas

in the surrounding eoll it waa 33*75 per cent*

xXuum

Fine Bard content in the £« hornl. £* obeeue and
> B M fM H li modified soil »ae 31*85, 36*00 and 33*00
per oent, respectively whereas in surrounding soil it waa

25*52 per sent*

(S
-

The BUt content of $. and £* m U & m it
modified Boil was 14*50 and 10*30, respectivcly* The silt
content of the £ borcl modified coll and surroundlig ceil

did not differ and it waa only with 7*5 par cent*

&8E

The clay content of O* obeeue waa more compared to
other two termite modified colls and aurrounding coll* It
waa 12*50, 20*0, 12*70 and 11*50 per cent, respsctively in

0* hornl* O* obeeue* 0* wellonensle and aurrounding coll*

Apparent specific gravity of termite modified soil

69

was lower than the surrounding soils but there was not nmuch
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differenes betweoen the modified eoils of Qs horni and
surzounding soil. The apparent specifie gravity of Q. hofni,

O« ghesusy Do Mpllopensis and that of surrounding soil was
16735 1651, 164 and 1.74 g/on’, Tespestivelye

ARdointe specific gravity

Abeolute specifie gravity was slightly higher in
O+ obesus modified soil compared to other soiise The
absolute epecific gravity of Qs gbesus, O« BOrpi, Q¢ ¥8il0~
BOERAS and surrounding s0il was 2072, 2040, 2043 and
238 gu/ew’, respectivelye

298] pore spege

Total pore spase 10 higher in teraite modified soll)
than the surrounding wil. Among termite modifried soil
m0Fe pore spass was notised in Qs ghesus eompared to other
two speciens The termite modified soil by Qs horni was
having lower pore space sompared to othexr twee The pore
epacs of Qs horpi, Qo obesus, Os walionensis and surrounding
0011 was 61412, 7232, 6587 and 5316 per oent, respectively.
Mazximum water holding capacity of termite modified soil was \
relatively greater than surrounding soile Among termits
medified soile the maxinua water holding capacity of Q. obesup

801l was greater sompared to Qe horuni and Q. wajjonensige
The mxisun water holding capaeity of Qe borni, Qe obesus,



71

O Jpiionensis and surrounding soil was 36.27, 51468, 39.62
and 34¢51 per sent, respectively.

Joivse sxpansiop

Yoiume expansion of soils worked by Q. borni,
Qo 2hosURy Qo Railonepsis was 3.59 505 and 4453 per eent
a0 oompared to surrounding soil which was 236 per sent,
In O« obesus wmodified soil greater voluse expansion wao
noticed compared to other two termite modified sollise
Relatively greater volune expansion was found in termite
modified solls eompared to surrounding soil.

4491  Ghemles) properties

The data on ehemical propertiee of termite modified
80418 4in pliace of dung and surrounding soil are presented
in Table XY.

j - §
The pH of termite modified s0ils wao greater than
surrounding #0il (6¢2)¢ Ameng the termite aodified soils

by Qe horni and Qe gyejionensis had pH 7,352 and T.16, respee~
tively whereao in the Q. gbosus it was 6.70.

Zassdrics} eonductivity

T™he eslectrical conductivity of termite modified
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e0il was greater than tho surrounding soil* The electrical
conductivity of termite modified soil of 0. obesus. 0. horni
and £. wallonensis wae 0*20* 0*35 and 0*23 maho”‘cta, respec-

tively wherejae in ease of surrounding coil it was 0*03 moho”ctn.

J3£gagio.gfteLSBLH iIBILM ilg

The organic carbon content in the termite aiodifled
coil wae greater than surrounding toil* The organic carbon
content in £. homi. obeeue and gallongnsls was 1.77*
2.59 and 2*32 per cent* respectively whereas in the surrounding
coll it was 1*18 per cent« Organic matter content in the
termite modified coll was greater compared to surrounding
coil* The organio matter oontent of £« horni. 0O* obesus and
£+ wallogensis was 3*05* 4.46 and 3*99 psr cent, reepeetively

wbereae in case of surrounding soil it wae 2.03 per cent.

JlttiJaidttIgM fll

The available nitrogen content wac greater in the
termite modified soil compared to surrounding coll. The
available nitrogen content in the £ horni. £« obesus and
& ysllonensle was 0.072* 0.096 and 0.084 per oent* reepec*
tlvcly compared to surrounding soil which was O.0Oi per cent.
Moderately higher nitrogen content was observed in all

termite modified coils with maxinum in 0. obesus.



7%

2988l _pitrogen

Seme trend was sbecrved in total nitrogen sontent
18 alli tevuite modified and surrounding soils as ebserved
in tho available nitrogen,

S(E zarie

/N ratio of termite modified soil was low sompared
t0 surrounding soile It recorded 819, 1003, 9020 and

12498 per eent in 0. borpl, Oe gbesup, 0o wajilonensis and
surrounding soils, respectivelys '

Cation exchange ecapacity of termite medified soil
wa® greater than surrounding soile CIC was greater in

Q¢ ghesys eoupared to Q. borpi and Q. wallovensis mwedified
" oolle Lowest CIC was observed in Q¢ barpie

Ezebangeabje eations

Inshangeable ¢aleium, magnesiua, potassium and sodiuva
oontent in the termite modified soils was greater than the
surroundtng sdis The exchangeable caleium content in
De phbesus, Q¢ horpi and Qo gaijonensis was 63, 545 and
5¢55 me/100 g respectively, whereas im surrounding soil 4t
was 2440 8e/100 geo
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The exchangeable aagneaiua content In the £ horni.
and wallopenale aoil waa 2.25# 2.35 and 2.60
b«/100 g, reepeetively ooapared to eurrounding aoil which

waa 0.70 mo/100 g.

The exchangeable potaeeiua content in the JJ. horni.
obeaua and JJ. aoil waa 0.92, 0.97 and 0.94

a”100 g whereaa in eurrounding aoil it waa 0.28 aa/100 g.

The exchangeable aodiua content in the p. horni*
2* obeaua and & walloneneia modified aoil waa 0.7S, 0.63
and 0.71 oVIOO g, reepeetively ooapared to eurrounding aoil

which waa 0.44 aVIOO g.

Available

Available phoaphoroue oontent in the teraite aodifled
aoil waa greater ooapared to eurrounding aoil. 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 aoil it waa 1.18 ppa.
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CRAPTER V

DISCUSSION

An attenpt has been made to etudy the isportanco
of ternites in relation to the cattle dung and other organie
satter under dryland eonditions during 1982-84 at the Univere
sity of Agrieultural Sgcienees, Bangalore. |

Teramites play an iamportant role in the depletion of
mutrient content of the s0il by feedirg important manures
dike dung, FYM, leaf litter, root stubbles and humsus under
covered earthen sheeting and eonverting thes into heaps of
sud.

Animal dung formed an important oomponent of faras
yard menure and it 1s one of the major souros of nutrients
for piant growth ameng several types of organic matter
suppleaented to the soil te mintain fertility status under
dryland eonditions in Indiaes As a result of eontinucus
feeding by termites on the dung and other organie matter,
the fertiliity status and physical eondition of the soil is
highly hampered for the piant growthe Therefore, the present
study was aimed to understard the important epeecies of dung
fosding termites 4in and around Bangaloroj foraging bshaviour
of dung feeding termites; seasomal incidenco of different
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teraite Species assooiated with dung; and their intereetion
with dung beetlee; eoffeot of s0il moieture and different
8011 Aepths on the astivity of termitee; preference

of baite, aecessaent of lees and rate of removal of dung
and FYii by termites physieo~chemical properties of termite
20dified soile The Zesults of theoeo findings ars discussed
here wders

Set

Apong the fourteen specises Of termitee eollected
around Bangalore, two epecies vise, Odontotermes heljabunisensis

(Rajagopal, 1983)« The remaining twelive spesies were roperted"
for the first time on dung and FYii from Dangaiores These

are Hgteroternes ope, Migrogeroterses sps Magrojersep
2etherae, Dicuspiditermes fioteheri, O« geyjonjous, O. fe8e
£+ borple Qo gbesus, O« Fedecanni, NMierotermes ovesi,
Speculiternes sinbojonsie and Trineryiiersss bifewwls.

Basalingapmm (1971) observed cowdung in the stored
' food of Diguspiditersee ineols and Spequljtermss gygjope in
Dharwade Rajagopal (1983a) also reported Turytermes 8pe,
B ginhalepeis Roonwal and Sen=Sarma, De jnoola (Wassamn),
Rerjcapritermes seyjorieus (Hnisgren), Q. jrunneys (Hagen),
Do gbesus (sambur), Q¢ redemanni (Vasmann) as dung feeders
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fron 4ifferent agro=-glimatio regions of XKarnmataka,
Similerdy, soonwal (1970) recorded Amjitermee sp; [Xemotermss
Jebradupi Roonwal and Sen=-Sarme, Se giphajensis, [joroterpes

Bycophagus (Desneux) and O gbegsus feeding on durg froa
different parts of India.

Apart from Cattle dung O« mgjjonensis on Sheep

peliets Qo hellahunisensis on Horse dung Q. horni om both
Horse and Tlephant dung, Os gbesus on Horse, "lephant dung

Sheep peliets ware observed in the present study. Similarily,
Fexrar and Vatson (1970) recorded 46 species of termites on
the dung of Kangazroo, Yombat, Camel, Cattlie and theep in
Austraiine.

5.2 JoRaging behaviour of dung feeding termites

Oheervations on the foraging aetivity of impertant
dung feeding termitce were made in the present investigas
tione The specien foraging onm dung pads without ¢ mstructing
any earthen sheeting include Heterotermes &p. lilcrogerotermes
spe Specuiiterues sichajensis, Diguspiditernes fletgherd,

Ejeroternes obesi, Trinsrvitermes biformis and Magrotermos
gotherage The nests are found to bo subterranean in

these gyecies,
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Faxoept £in Speculitermes sinhaleneie, both workers
and soldiers wexre involved in foraging astivity in all

 species obsexved in the present studye In ease of §. sinby~
densis only workers wemre involved in foraginge The soldiers
of both De fletoheri and M, estherae were found to produce
Fattling nolee as a defensive nmechanism while foxeging
outsides |

Other species like Odoptote¥wsp heljshunisensis,

Qe geyjonioys, Q¢ Loass Qo horpi, Qo phbesup, 2+ redesanni,
Do wplioneppip were found to construct earthem sheeting on

the Qung with agsregation of various sized soil particles
depending on the sige o0f the termite speciess Both workers
and midiers were involved in foraging in these species alsos
Noisture in the s04i) was found to be man important fastor
for the continuous activity of thess termites durinrg monsoon
and poct monsoon periodse In addition to dung they also
fed on other organic matter like 4ry grass, i1itter and dead
wood etes Similiar observations were sade by soonwal (1970)
in O» pbesus which foraged sainly en woody surface, debris
such as twigs, &ry leaves and eowdung. Rajagepal (1983b)
reported that Q. redomanni played am important role in
degradation of leaf jitter in forest areas and other organie
satter like dung, woodlogs ete. in eombination with siero
organisase
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The increased foraging activity of £« obeaua waa
recorded daring May to October and decreaaed during January
to March in Bangalore, whercea Parihar (1980) found ita
highest foraging activity froo July to September under

aajaethan conditions*

5*5 s««»omd Inourow of diff«rant jg U U M a i

M M im

Among all the dung feeding teraitee recorded in

the present study O* obesus was the most dominant epeciee
closely associated with dung in all the months in a year*
Tnoreaeed incidence of theae termitea waa obeerved after
firet monsoon rains and continued upto the post moneoon
period (Oetober-December)s However, decreased incidence
waa noticed in majority of the epeciee during Auguet perhapa
may be due to heavy and eontinuoue rainfall (20 days out of
31 daya) which haa hindered the termite activity* lower
incidence wae noticed during the months of dry season
(January-Biarch) except there wae increased incidence during
February after an unuaual rainfall (57 nmon 14th Feb?*)
during that period* According to Baverty e$ at£* (1974),
elig&at amount of rain during euamer monthe greatly
increased the activity of ffctcrotermoa aureus under Arisona
(U.S.A) conditions* Similarly, Ferrer (1982) recorded the
low aotivity during dry aeason and increased activity after

the firat rain under Auatralian conditions* Parihar (1980)
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observed the highest astivity during rainy season 4n the

non~harveeting species of Q. Qbesup and Miergtermes spe
whereas reverse trend was noticed in the harvesting teraits,

ADBSARSROLOERe: BRSERRsEhAllug in the desert grass land
esoaysten in Indiae Johneon et gle (1981) also found the
astivity of [lerotezmeg ops stimulated after heavy Xuin

and deeiined at the end of the wet season. On the eontrary,
Omaliika (19681) reported that the dung was broken down quiekly
in the dry season, when teraites were the msin degradation
agents than in the wet season shen the fungi have played

an iaportant role under Nigerian conditionse

S¢¢ JIncldemce of dung beetjes apd terwites

The per cent attack of dung beeties, dung beetlies
and ternitee and ternites alone at different intervals
showed, that the dung beetle astivity was restrieted to
uoist dung only whereas teraite attask was found siniaum
in the moist dunge But the activity was incressed after
40th day may be attriduted to the disturbance caused by
the deetlens and more moisture content of the dunge Simie
larly, Coe (1977) observed that the aetivity of eopropha-
gous beetles on Flephant dung decreased as that of ternites
inereasesd and almo 4ung beetls astivity was eonfined to
mofist dung in Kenyas The beetles disturdbed Adung pads and thus
rendered teruites less attractive than the undisturbed
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dung* These results are in confirmation with the present
findings wher©3n the teraite attack was noticed on the
dung pads already disturbed by ding beetles only in the
later stage* Jerrar and Watson (1970) also reported that

the attack of termites on wet dung were lees frequent*

5.5 IttaflLin~!!18U jatal!«SL8B .1te..tUttTHto. °f

ISS S IIn

The most preferred moisture percentage of soil

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 soil moisture than the preferred moisture
were found to be unfavourable for its activity* Similarly,
the observations of Hardy (1970) and Sen-Saroa and
Chatterjee (1968) have shown that a soil with a moisture
content of 15*20 per oent seemed to be preferred by the
genus fflorocerotcraes and surface activity was aarkediy
affected by moisture (Ferrar, 1982)* Harris (1961) observed
the open foragingOfAnacanthoteraes spr,h’l\cgollected camel dung
around water wells in southern Arabia* Similar observations

were made by Weir (1971) on termite which oonsumed large

quantities of elephant dung deposited around water holes*

The attaok of termites on soconut plants applied

with dried dung, FYM, FfM + ash, biogas slurry, leaf litter
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was at reduced level under catered conditions and increaeed
under uncatered conditions* This was mainly due to the
frequency of disturbancs caused by catering at four days
interval* There was no sign of attack of teraitee on plants
applied with fits 4 ash under both watered and unwatered
conditions which ooy bs attributed to the prevention of

temlte activity by dchydratlve nature of aeh*

5*¢ Termite infestations* different,balls
SlJraSlaHSJ”ILIjLthejKIdk

Arong five baits (eowdung* eowdung 4 aeh* FWf*
FiM 4 ash and leaf litter) placed at *0* to *60 ea depth
in the soil* There was no difference in the attack of
eowdung and leaflitter at *0* and 7*5 an depth except in
the FYB* flos 4 ash snd eowdung 4 ash where attaek was
decreased at 7*3 om depth* However* termite attaok on the
balte was notloed upto 45 an depth only in eowdung and leaf
litter* Beyond this depth* no bait was attacked whloh
indicated that the teraitee confined their eubtcrra&ean
galleries only In the sub soil 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 SDII which is in confirmation with the present investi-

gation*
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5.7 of » I f »nd their 10«» by IglU M

Cowdung was the ooet preferred bait among the
several baite tried in the present stud,, followed by FTm
and leaf litter with cent per oent attack. There was signi-
ficant increase of wean teraite population in theee balts«
The least preferred bait was found to be Fisf ¢ ash with no
population and presence of nailer patches of earthen sheeting
wight be due to abrasive and dehydrating nature of ash

which hindered the activity of teraitee*

For the first tine the qualitative and quantitative
loss of various baits were eetloated by developing a techni-
gue, considering per oent organic carbon in the protected and
unprotected baits and surrounding soil which was used as
correction &otor* The per oent loss of seven baits ranged
from 19%25 to 97*07 per oent* The maexinum loss was recorded
in the oowdung followed by FYM, condungtrounct soil, leaf
litter, biogas slurry, oowdung 4 ash and P& ¢ aah* flaja-
gopal and Yeeresh (1983) found nmexinum loss of root stubbles

in amflower and the least in the finger millet*

The qualitative loss of different baits was eetloated
by considering depletion of important plant nutrlenta like
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 eowndung followed by leaf litter and leaet wee recorded
In the unprotected PAM 4 aeh* There wae alight depletion of
per oent organic earbon Ic balte protected from teroitea, aay

be attributed due to extraneoue weather faotora*

The per cent KO oontent of the proteoted balte waa
eignifleantly higher than the unprotected baita* Tinder unpro-
tected treatsenta the higheet per cent X"O depletion waa recor-
ded In eowdung followed by blogaa elurry and leaet waa obeerred
In the eowdung+aeh* There waa little depletion of KgO content

In the protected treatments way be due to weather factors*

The per eent content of the unprotected bait waa
eignlfleantly lower than the protected balte* The higheet
of per eent 980 recorded under unprotected eowdung and
it waa lowest under unprotected XM 4 aeh* There waa little

depletion of per eent oontent in all the protected balte

except FYM 4 aah treatment in which there waa alight Inereaee

In PgC™ content attributed due to waahlng of aeh by rain

leaving the aixture of PAM and little aah* The preeent find-

Inge are in broader agreeoent with the report* of Oicwakol

(1980)« that the eonauaptlon of organic natter by termite*

was attributed to a decrease In the organic content which ha*

a deleterious effect on the eoll fertility* Similarly, Veereah
Si* (1982) observed higher content of organic carbon and

available potash in the aoll aaapled froa the plote treated with

eowdung* aoft wood, graas and protected from teraite attaek
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oonpared % the plots sudjected for termite attack which

18 aiso in confirmtion with the present studye In contrast
10 present investigation they also found inereased phosphorous
eontent in the unprotected plots compared to protected.

The findings of the lajagopal and Veeresh (1983) with
Fegard to the loes of nutrients in maige root stubbles, a
1088 0f 00408 kg of N, 0s214 kg of rzo, and 0438 kg of xzo
per ha was cbeerveds Similarly, in niger, a 1088 of 0,178 kg
Ny 00067 kg 1’205 and 00229 kg xzn per ha and sunflower with
04014 kg of K, 0048 kg P05 and 00137 kg of Ko0 per ha was
scbserveds The lose of NFK wae eonsideradle, in addition to
depriving the only natural organic matter availadle to the
dry land f£ieids which 12 on par with the present investiga~
tions on tho loss of mever baits. Most of the teruite species
earry food materials (rganie matter) to their nest thus
iamobilising nutrients in their nest.

5¢8 Jate of removal of dung and FEN DY tersitoes

Gradual increase in the rate of removal of dung was
observed froa Tth 20 45th day, and deereased frow 60th day.
This rate of resoval was directly related to the activity
and population of termites along with avatlabulfy and eondie
tion of the food (dung)e The highest rate of removal per day

was found on 45th day (232%) and the lowest on 120th day
(0«00T7)e Decreased activity on 7th and 15th day smay bde
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attributed to the higher moisture content of the dumge
Decreased astivity in the Jater etages may be due to
reduced amount of L£00d4 avallability.

Gradual) ineremce in the rate of removal in respest
of FIN wae observed from Tth day to 60th day and decreased
from 90th day. The highest rate of removal per day was
gfound on 60th day (1+31%) and the lowest on 120th day (0.052%)
of obeervations Deereaced astivity on Tth and 30th day say
be dus to moisture content in the FIM as well a8 Jaek of
sellulonse material due to deconpoeitien, which does not
attraet the termites and thue decreased aotivity of teraitee
was noticeds In a droader agreensnt with the present study
Yerzar and Vateon (1970) observed texmites feeding on the
seliunlose content of dung pads, replasing it with mil in
about 12 weektss Similar observations were made by Coe (1977)
on the resoval of dung (455 1itre) in about 85 days whieh
is in oconfirmation with the present investigation wherein
96435 t0 9715 por eent of the dung (6 litres) was succese~
fully removed in adout €0 to 90 dayo and 4in ease of FII
(6 1itres) 65434 t0 6690 per cent wae sudeessfully removed
within 90 to 120 dayss VWhitford (1982) recorded the rate
of removal of dung by Gpathamjtermes fubiformans of about
063 g por day ascounting for a tetal lose of 19«5 to 100
por eent in three months.
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5.9.1 yfOP»™NU»

There wae do gravel in tha £* obeeue aodified eoll
whereas in eaee of 0. hornl and waj.lonensls« very low per
eent of gravel was notleed compared to eurroundir™ eoll*
Similar obeervatlona were aade by Lee and Wood (1971) on
different epeelee of Australian termites* The else of
partlelee ueed way be Halted by the aaxlaua else that a
worker teraite ear carry aa it waa notleed in the larger
apeelee Nasutiternes lonalpennla (Rill) of workere with
3 t0 s vo IN length ineorporated i1+s per cent gravel In
their neete* Similar findIinge were aleo observed in reepeet
of workers ot > £5S5£9 »«* SS4*2nen»iS. U,M *rmoi

In constructing the earthen eheetli“g on the dung*

Coaree aand content in all the teraite aodified
eoile waa eoaparatlvely lower than the eurrounding eoll but
higher content wae found in bigger apeelee like 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 eurrounding eoll 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 soil* Fine aend content
waa higher in all the termite modified soil* compared to
eurrounding moil, but the higher content mamfound in the
smaller sised species of £« obesus and lower oontont in
bigger species of £ 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 fine sand fraction in the
termite osll where surrounding soils arc rich in clay*

The higher content of fine sand nay bs due to the faot

that these termite speciee were able to carry thle fraction
for construction of earthen oheeting on the dung and galle»
rlee In the soil replaced in place of dung* On the contrary*
a lower content of fine sand of fraction was observed in
nmoud soil of £*% obesus compared to eurrounding soil

(Banerjee and Mohan, 197b)e

The silt content of O° obesus modified soil mas
greater than £« wallonensls and surrounding soils* There
was no difference in the silt content of £ horni modified
soil and surrounding soil* 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 silt In the termite eoll than the

eurrounding soil*
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Clay content in the termite aodified soil wae
greater than surrounding soil* Arong termite aodified soils,
highest slay oontent was notioed in £¢ obeeue aodified soil
ooapared to £ homi and O° aallonenaie with slightly higher
in the former soil* Similarly, higher clay oontent in the
mounde of Cubiteroes umbratus was reported by Kenp (1935)
from ‘i&nganyika* Joachim and Kandlah (1940) found increased
clay in O* redeaanni. Banerjee and SSohaen (1976) observed
greater clay in the nmounds of £ obeeue than surrounding
soil* aajagopal a*. (1982) reported higher contents of
olay in nmound soils of J* wallooenele and O* obeeue.
However, not ouch difference was observed in the nound soils
of £ redeaanni as ooapared to surrounding soils* Soars
e] a™ (1979) recorded higher clay content in earthen

galleries of g* waUonensls*

The apparent specific gravity (B.D.) of termite
aodified sail was lower than the surrounding soil* However,
not much difference was found between the aodified soil of
2* hornl and surrounding soil* Similar difference was
found by Ohllarov (1962), F&Ildague (1964) and dajagopal

(1982).

The pore space of the termite modified soils was
greater than the surrounding soil* This increased pore

space may be due to the presence of higher amount of organio
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matter and clays Acong the termite modifioed soile the
highest po¥re space was obeerved in podified soil of

DO+ obepup whersns least was in the O« hornie The inerease
in erganic matter and ¢lay would add significantiy to the
total pore space of termite soil (Benerjee and lMohan, /
$976), which s on par with the present findirge wherein
fnsrensed pore spase may he due %0 left over dung portion
in the termite modified solle

Termite modified soii had higher water holding
capacity than the surrounding soil perbape due to higher
organie miter and claye Likewise studies sonducted else-
where have indlocated that higher water holding capasity of
the mound 8204l wes related to organiec matter (Mathak and
lLehri, 1959) and clay content (Boyer, 1948). Rajagopal
&% 8ie (1952) reported that Q. redeuasni soil had low
water holding capasity than the adjacent soil ia planta~

tion areas But soils of s Wilonenais and Q. ghesus had
geteater than surrounding soil 4in plaine in Xarnataka.

5902  Ghemigal Preperties

The pH of the termite modified soils (Qdontgterses

was higher

bervi, Os ghesus and O wmljonepsis) than eurrourding soile
Among these three termite modified solils, Q. horui modified

soil was having highest pH and lowest was in the Q. gbesus.
Similar trend was observed by Boyer (1955), Kemp (1955),
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Wateon (1962)* According to Sen (1944), Shrlkhande and
Pathak (1948)* Ookbale e£ a”. (1958) and aajagopal ef a”.
(1982), the Increaaed pR la due to accumulation of calcium
carbonate in the teraite worked coils* In contract, Samra
ej] &+ (1979) recorded the lower pH In the termite galleries

than in the surrounding soil*

Electrical conductivity of teraite modified soil
mes higher than the eurrounding soil* Arong teraite modi-
fled soils greater electrical conductivity mas observed in

the £ horni and lower *C in the obesus*

The findings of Lee and Wood (1971) and &ajagopal
e$ aE* (1982) were on par with the present investigations*
They observed higher electrical conductivity in termite
modified soil may be attributed to the organic carbon

content in the termite modified soils*

Organic carbon content in the teraite modified
soils maes greater than surrounding soils* The highest
organic carbon waa found in O° obesus mhleh waa attributed
due to left out portions of dung in soil replaced in place of
dung* Similarly, Gupta <y.* (1981) reported that earthen
gallerlee on the surface of litter and standing dead shoots
contained higher content of organic carbon* In contrast,

Spears et ai* (1931) recorded increased organic carbon in
the termite free soils*



33

Among these termites, the modified soil of Q. gbesup
zeplased in place of dung wae having highest nitrogem
eontent and lowest wae in Q. horni. Cimilariy, Gupta gt gje
(19681) observed higher eontent of nitrogen in the earthen
gallsries sonstructed en leaf 1itter dead shoots ets. whiech
18 in confirmation with the present investigations.

C/¥ ratio of termite medified soil was eomparatively
lowed tham the surrounding soile Among modified soils
O boxni wae lowest and 0. yallpnersie wae highests In
the same way Joachim and XKandiah (1940) reported that the
CsN ratio was siightly lower than the adjasent soile.

Organio matter was greater in teraite medified soils
tlﬁn the surroundirg eoile Similar reports were available
feen ether places (Craese and Joiy, 1941; Heess, 1955
and Stoops, 1964). Dadawi g} gle (1982) observed higher
eontent of the organic matter in the earthen runways of
Juagpeternes hybostoms (Desneux), which agrees with the
preeent findinges The increased organiec matter may de
attributed due to left out portions of dung 4in the termite
meditied ooiis

Termite modified eoils have greater content of
availablie and total nitrogen than the surrounding soile
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Catloo exohang* capacity of teraite modified eoile
*ae greater than the ourrounding eoile* Arong the teraite
modified eoile, the highest C.F.C. mes 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
*0il* Findings of tee and Wood (1971) are in confirmation
with present observations* dajagopal ej at* (1982) recorded
greater CFC In the aound soils of £*% paliononalo ond £* obesus
(Dharwad) costpared to eurrounding soil* On the contrary, they
aleo reported the lower CPC in the nound eoll of £* rodowannl

(Msdlgere)*

The exchangeable calcium, megneeluo, potassium,
sodium ars greater in alx the termite modified soils compared
to eurrounding soils* Among all the modified eoile highest
calcium was in £* 2P.9SHS* aagnesium in £* SM9M SBU **x*
sodium in j}* horni compared to eurrounding soil* Highest
available potash was notioed in the teraite modified eoll
of £ obesus which le in confirmation with the findinge of
Sesra £ | (1979) and rfajagopal (1982)* Similar
obaervatione were aade on higher calcium content in the
termite eoll (Lee and Wood, 1971} Sen, 1944) lathak and
Lehri, 19591 Banerjee and Mohan, 197t>] Gupta e$ at* 1981)
and higher magneeium content in the earthen gallerlee of

teraitee (i™e and Wood, 19711 Banerjee and Mohan, 1976)*
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The available phosphorous oontent in the teraite
aodified aolle was greater than the surrounding soils*
These results are in coofireity with the earlier findings
ot Sen (1944) Pathak and i*ehrl (1939) and tiajagopal e$ ££-
(1982).



SUMMARY



GHAPTHS VI

Investigations have been earned out during 1982-84
on the dung feeding termites In and around Bangalore) their
foraging behaviour) seasonal Inoldenee of teraltes assooiated
slth dung and their Interaction slth dung beetles) effeot of
aoisturs and different soil depths on the activity of teraitee}
preference of baltet asseseaent of loss and rate of reaoval of
dung and FXU b/ teraltes and physloo-cbealcal properties of

teraite aodified soil*

Studies conducted on dung feeding teraltes revealed
fourteen species representing eight genera belonging to
ithlnotaraitid&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&*facnjsens4y on Worse dung, j?. g”onensje on Sheep
pellets, £» horrd on both Horse and Elephant dung, £« obesus
on Horse, Hephant and Sheep dung «ere recorded In the pressnt

study*

The foraging behaviour of different dur™ feeding

teraltes was observed on different aged dung and Fxw The

species Hoteroternes sp. glog3»g*2IHQES
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Sgdfexp IMFfImtttti AateMtU* egtheree,

IttggidHaii 2kEIl» fltofflyiP M blforwis found foraging

directly on dung pads without constructlag any earthen sheetisg,
mhereae IM M IlIgB tt >>ftUahuot«c#ty, £ cwflonloua. 0. f«1,

S* te£SIl» 0. obeaua# 0. r*wac” and 5. wallontnaia »are

found to oonstruot clear earthen sheeting on the dung while
foraging* Increased foraging activity of these spsclss was
observed during monsoon and post-monsoon periods ooapared to

dry season*

The seasonal Inoldsnoe of dung feeding termites in
pasture lands of UaAaS* dairy farm and military dairy farm
Hebbal and gracing lend of Ghndhl Krishl Vignan Kendra,
Bangalore revealed that the higher incidence of dung feeding
termites was observed more during monsoon and post-monsoon
periods, while lower Inoldsnoe was recorded during dry ssason*
However, Increased Inoldsnoe was observed only In February
might be due to the occurrence of unusual rainfall* Among
the dung feeding teroitee, 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 Krishl Vignan Kendra, Bangalore*

The per cent incidence of dung beetlec wae mexinum
on the wet dung and their attack was not noticed after 10 daye*

The dung pads disturbed by dung beetles were sttacked by
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tersitos only after 40 days and eontinued upto 90 dayse

The numder of teruitee attaoked dung pade were gradually
inereased after 20 dayee The Qung pade with varied per gent
sarthen sheeting sovered were obsexved at different intervale
in the present study.

The mest preferred moieture level in the soil to
attack the &ing pads found t0 be 15430 0 18445 per oente
The Jower and higher content of the #o0il moisture than the
preferred one found to be unfavourable for termite astivity.

The incidence of termites on coconut plante when
appiied with dried Qung, FIN, FINsash, biogae siurry and
deaf Jitter was found to be at reduced level under watered
condition eompared to unwatered conditione Maximum attask
of termites on eooonut plante was notised in plante applied
with eowdung foliowed by leaf Jitter and least was in bdiogas
alurry and no attack ia the FIMrashs |

411 the baits (oowdung, leaf litter, FIN, eowdung+
esh and FYieanh) were attacked by the termites at eurface
devel and 7.5 ea depth, with varying degree of attack ranging
- fxom 100 per oent t0 10 per cent and 100 per cent %0 5 per eent
respectivelys Cowmdung, leaf ilitter and FIN were atingked at
15 em and S0 om depthe with varyingz degree ranging froa 8 to
35 per eeut and 35 te 20 per cent respectivelye At 45 o
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depth only leaf litter and cowdung were attacked at lower
degreecs There was no attack at 60 om depth,

The moat preferred bait was eowdung with eent per
eont attack and highest sean termite jopulation followed by
FIN and leaf litter and least preferred bait was Fideash,

The Jess of baits and nutrients caused by termites was highest
in the eowdimg followed by FYM and least was obscrved in
FIM ¢+ ash.

The maximum depletion of nutrients like organie
earbon, per cent K 0 and Pat), were estimated in unprotected
oowdung foliowed by zu_t ditter, biocgas slurry and FIN in
the dopleuor_x of organio sarbdon per eent tzo and 2205
zespestively. The depletion of nutriente was least in the
unprotected FIM + ashe

The removal rate of dung gradually inereased froa
78k day onwards and eontinued to 45th day whieb decreased
froa 60th day and rate of removal was completely redused
£rom 90th to 120th day. The highest rate of removal per day
was found on 45th day and the least en 120th day of treataente
In ease of FYI, the hizhest rate of removal per day was on
60th day and the lowest on 120th &y of the treatments

The physico=chemiocal properties of 0. gbesus, 2. horni
and Q¢ wallonensis modified soils were anaiysed in the present
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studye The gravel and eoarse sand content in the termite
sodified #0il was lower than surrounding soile In ease of
soil modified by Qo horni, the higher gravel and eoarss sand
sontent was noticcd whereas absence of gravel and least soarce
sand observed in Qe gbesuce However, the fine sand and elit
of termite modified soil were higher in Q. gbesus than
surrounding soile Generaliy the ciay content was greatek ie
all these termite moditied soil than eurrounding soil. Among
thea, higher clay eontent was estimated in Q. obesup and

deast in the Qs hornie There was inereased pH, organise carbon,
erganie matter and total nitrogen content observed in termite
modified s0il than the surrounding seils /N »atio of termite
nodified solil was found lower than the surroundins soil in

al) the three spocieses The eation exchange ocapagity of termite
modified s0il in all the three species was greater than the
surrounding soiles The exchangeable sations like ocaloiunm,
sagnesiuc, potassium and mdiun wers greater in termite modi-
£ied 001l of all the three species than surrounding soile
Anong termite modified e0ils, higher calcium and potassimm

in O+ gbesys, magnesium in Q. wajlonensis and sodium 4n

D horni, wers obeerveds The available P,0; was also coneide-
Fably greater in the modified 201ls by all the three apecies

. than surrounding soile The highest and the lowest ’205 sontent
wae estimated in Qe ghesus and Qe Dorpi modified solls
Tespectivelye
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Plagses surveyed for the d m{ feeding tersites
ns

under dryund conditio

Jaduk
Anekal

Bangalore North

Barngalore South

n Bangalore
~ distriet

, Josallty
Rannerzhatta (National Park)

Xithaganahally

Allalasandra ~ Hesmarghatta
Amruthahally Hunssaramhally
Avalahally Jakkur | |
Bagalur Xodegehally
Bettahalasur Jossya
Byatarayapura Ramagondanahally

Gandhi Krishi V Thindlu
Kendra (UAS New Pus)  yelahanka

Arekere

Banashankari

Gnansbharathi (Bangalore Univereity
Campus)

Hejjzla
Kenehemnhally
Kengeri
Madivalia
Nayandahally
Yediyur

Devannbally
Jadizenahally
Blildale
Felamangala
Bidadi
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