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ON THE ECOLOGY OF A TERMITE HILL AT

JiNiir'urEtAN, wESr BENGAL

BY
llrto*o""o*rYA, ANJALI RoY AND P' qALD1I

; ;;,;,;;;;;;;;'v and Department of zootosv' Yisva' Bharati'

Sontiniketan-7 312 J5

The ecologv of termite hill at Santiniketan' Birbhum in associa I\on w\th Odontotemes rcdemanni

was stutried. Arons with x,'-'* 

"'o'"i"' 

"r 
A:l::'"!.' :!:::::::tn^' 

Paecitamvces' Peni-

rillium and Vettici\lastet t"r" i'otut"O'f'om the hill' Theassociation of these ftrngi indicate

iliii fo..iur" .or" ln cellulose decomposition

INTRODUCTION

Termite hills are produced in natue due to the activity of termites and these hills

";';,;;;i;il;"' .:rytliJa,*".Jt1"::','::X:'';i ffJiii:T",#l11

:1",I'i];1"":Tlt#':'#ffi ;;ilt;;; cenlrar chamber. with minute venti

lation and fungal gardens O"'"'i''tt'ttt ft*gal gardens are' lroney-comb shaped

and harbour various kinds "t 
,*'] uruu y al.ro..opic. such 

.as 
'Y.) /aria (Petch'

19131 and spherules of f"''no'i''""' species 18o" 1923: tsakshi- l95l) Heim

(1948, 1951, 1958) atso '"p"titi 'f'" 
o"""""" of fungi in fungal gardens'

These combs are. in fact, "'.""'ie* 
o""opi"d by newly hatched termite young

#i;';;;;;ing to ctu""--und Nirot (1i58)' these rnngi or the combs

affect favourably the growth and survivat of termites' Grasse (1945) also consi

derered that the fungal gardens'u"t u' 'oo""' 
of vitamins for the growing popu'

lation of termites'

Emerson (1933), Synder (1949)' Roonwal and.sen Sharma (1960) and Ebting

f1968) studied the systemattcs' of termites' Diverse aspect of biology and the

::;;;;;;;;;' ;;;e"ts huue t'""n 'tuoi"o 
bv Ebling (1e68)' Horvse (1e70)' Krishna

;;;;;;.,"' (le7o) and Lee and (le7l)'

InSantiniketan,termitehillsaleverycommonal1dtheildevelopmentisfavoured
;;#:ilil';iitlon ortn" u'"u which is generallv considered as a hot and

dry place. In ralny seasons and alter several heavy showers' ctops of Termitomy-

ces microcatpus Heim suooer y ufptu' on these hills' but they disappear within

two davs (Roy & Bhattach"yu' 
'ieaO1' 

Asa part ol-our study on the ecolo-

H, ;1,;;;i;.r*..n tunei and relmires. a. preliminarv inle\risation .l,,as

il::"'il; 
.o.ut -in" 

'un,ui'"oo'u 
and their relaiionship. with the associate

lermite faufla within a termite'hiti li Santinitetatt Results oblained are presented

in this PaPer.
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MATERIAL AND METfIODS
A cone shaped termite h
abo\e rhe soir. made ", o;t,;r:,!,:i:,:y ""-T-j 

gll,:::. and 8s cm in height

;ffi i #::ilT:x',,b,11:.i,'r*::q'"'' ""'' 
"*{i"'f 

i,*;'""1 in t he vicinitv

near rhe environm.n, , ,nr.Y- l'uto* ''t' ' 

","'J' 
';Lolo"ron' 

tn;t"" of derailei

in-between middre zone. 
rr zone. i.e ,, ,n.-i..o*" oirr,o":rrf:, j;";.,irJT;

Soil samples from each of
packels and slored for ru,ur-tL" ? 

Tones were collected in
or inner zon es were ar so ; #:Tr;, :",;f ;l*.lF ;;,J':T":f" Hl[H:
:H:il:J,ll' T:ifl,,:i:"_#,"IT j:,:::"Tl :;: H:, ";:T:",:,jff"1::
als was made on rhe rbth orur,i. 

'irru."-n."r'i 
T;.: 

ore-colleclion of ,u,"ri-'

l;,f ,Xll#:::"i rff ' ;1:xl 
r,,-ia una u,otr, J 

"ffi 
";; 

severar consecutive

rirery dry. From each rurn,l' 
t:''"1 o"t"in,,ollv ;;;';;::t 

was made on Ihe

and arso rhe 4H. moisrure, ;u-1,: 
ponul.''i:n 

"t t;-*l' ""i"r,llimate 
was compara-

Fungar popuration wu, .tro;,t 
and nitrosen ;.,;;';;tt:"}#t"tt*titt hiil

merhod ( Fred and ,rurr;1l::' 
soil. samples bv rhe.ra

extran asar. A dirution 
"r,J 

l1]: )'^ rr'" o'iutionl'*:;: ;1**o 
dilution plate

counrs were made a'er : auur'-l-*',t 
round to ,,.ii "r,urrl,'tto 

on 2'5n' mait

;1;tiTr;t';t1:iif; "1T*:::,,:J".I 
j*r#,i.#;::].i{

Moisture content was studied
were derermined by using a *,"::,iJ:,:jll:f :j:3:: to 85"c. rhe pH varues

:J"::::;i:: []:31', : # Tffi ;':T"T il':; ;::';;,i,l';":L:"','1en'| was s, ud ied

m, n,ns ca rbon. r h e sa mpre JJ,:.T :il:: J 
.5,i#!;,i"ffi ;1:. 

t'ff 
':1,"t1

converted quantitatively to carbon dioxide. ' r:ro 'Ir \"Lr' (J' and carbon was

l:j::::l rhe fungi presenr wirhin rhe combs forming rhe earderaseplrcall) from combs were srrd;F.r ;;^,:;_'^-l::l'" rlre garoens samples taken
samples. ,n.". 

".n'0, "0" i'"11Y-.t?1':'''g- 
th.e same 

-pro""ou.. 
as the soil

out in any .;;;;,;;;;;;; :H-;JJjl ,Hl chambers i, ttre raooratory io nij
For behavioural study oIthe ter

: i:i-'il "'0 "' 
-"i" 

^,,,, ;tdi :ili,,;i,i:'T# :"1,T L : ;1,' 
n 

! Jll 
*1,' "rucm x ocm) were reared in lhe taboratory 

"*or,"r. 
-,i'r,r".jl, 

ol r."rur-nrlu, .'i..26 . 27 . 30 cm was used for lhe sludy-. uo;v ,unjy .",i.*rrri"lr*o in rhe glassJar uplo a height of 9 cm. Borh the.lungal *rrr"ri ,"." U.r, i""lthene bas and was praced on rhe sand ,r.'*""- 
"i,r" ;ffiffH:ri* llffll;
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the termite population ofthe fungal gardens' two freshly collected combs more or

less similar in size as the above, from ttre experimented hill were kept undel light

exftaction chamber for 24 hours'

RESULTS AND DISCUSSION

Afier 4 days of incubalion white strands of mycelia appeared on the comb which

*.., U"ni'it humid chambers of laboralory' Of the strands. some were thicker

ir"- *f,i"t narrower branches anastomosed freely in alt directions' Within l0 days

,;;,t *; became transformed into block tough strorr^alic tissue' However'

"i"tl0'O*t, 
t.".svelse section through some of these stromatic tissues showed

oeripherallv embedded young perithecia ploving theleby that these stlomalic

;;;[;; actuallv produced bv some species ol xvlorio'

The data of chemical analysis of the soil somples as well as of the combs and

;;;r; nr-rt. or fungal colony per gram of the sample are given in

;il';.*; *it i" 
"'ia"nt 

iherefrom that the fuugal population was higher

, O*r*. i.e.. during rainy season than in September where there was occasio-

;;i ;; But the fungal population within the comb remained almost stable'

ffi#;,; in"ir.n*"'-tur "o'oi'ions 
such as atmospheric humiditv and water

"'"rr* 
*nn,, the samples jnfluenced the fungal population.

I

1

I

l able 1. Avercge nufibet ol prcpagules and chemical an3lvsis ol samples

colleited ltom lou zones ol the t{mite hill

Region ot tho

t€rmite hill
where samPles

wero collecled

Time of
year

Average
number ol
Fungi Per
glam of
sample

Moisture Carbon Nitrogen

conlent contenl conient

(9,o net (% dtY (91, dty

weight) weight) we'ght)

pH

Upper Zone

Middle Zone

lnter Zone

Comb

August
Ssptember

August
Septembor

August
septomber

August
September

47,000
40,000

40.000
30,000

35.000
20 000

70,000
68,000

0.37
0.364.5

3.0

1.6
't.4

0.36
0.35

0.35
0.33

37.02
36.35

0.040
0.040

0.037
0.035

0.043
0.039

0.030
0.028

5.4
5.1

4.6
4.7

4.2
4.3

5.0
40

4.4
4.3

Thechemicalanalysisshowsthatthemoisturewithintheupperandmiddle
,orr. *u, lower in September than in August' It was also observed that the
-Joiir*, 

"orr,"r, 
wirhin the inner zone was lower than within the upper two

,"r".. pr.tlbr, rdin water flowing over the termite hills caused this difference

;;;;d" content of th" diflerent zones of termit hill' as deeper zones obviouslv

--l
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have less chance 1o be affected by this flowing water than- the upper zones'

Moisture content within the comb, hovever' was relatively much higher'

As regards the carbon content, it was faidy high in comb than in soil samples

and also it was almost constant in all the soil samples lested' Nitrogen was

t"urt *itt i, the comb. Environment also affects the lH Yalues as it was found

i* tfr" r, values in the inner zone and in the comb were lesser than those in

the upPer two zones.

Fungi isolated lrom soil samples and from the comb are also given in Table 2'

Funli representing 6-genera were isolated from comb' This is expected as

tlle Jolnb with high moisture content is defiuitety lavourable for cullivation of

i".gl. a, interesting finding is the isolation of a fungal species ef Basidiomycetes

gro"up tf,ut produced hyphae with clamp -connections Although 3-isolates were

i""or"r.d, iheir growth characteristics and hyphal anatamy indicate that the-v

r;;;;, a singte- rpeci"s. Unfortunately the species could not be identified'

lable 2. Funqi isolated f rcm Tetmite hillo' Odontolermes redemannt

M iddle zone lnner zone Coml)
Name of fungi Uppel zone

Aspe$illus sp,
Basidiomycetes sP.

Chaetamvces sP,

Paecilomium sP.

Ttichodema sP.

Vefiicillastet sP.

+
+ l

l
+

+
+ +

+
+

+ - present, - - absent

The termites are benefirted in seYeral ways by such culti\ated fi"ingai gardens

,ii1,in 1.," rests. It is believed that the stromata are masticated by rhe termites

and utilised for building new combs and dead remains of Ietnirottl c'r ate used as

iooA ur,O as a source of vitamins. The great abundance of anastomosing mycelium

,iifli, ,frt comb helps to maintain the humidi"y there and the mycelium is also

used as food ofthe termites. The isolation of Aspergillus. Penicilliun' TriLhodetmt

iio",u*,ur. Poeciloml'ces and Verticillastet' from lermite nests alsc suggest th€ir

p".tiUf" -f" in deconposition of cellulose in this environn-'ent' as it is a known

iact that the termites do not prcduce cellulase and therefore cannot decompose

cellulose, though cellulose decomposition is essential for the existence of termites

themselves.

Within 30 minutes alter replacing the fungal garden in the experimenlal iar' the

termites cut the potythene bag and enrered into the soil of the iar' Alter a few

days several tunnels were noticed within the sand fron outside throrrgh glass' The

,"r.i,", *rr" found to move inside lhese tunnels tiom outside upto 18th September

t--t-
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1986, i.e. for 38 days' After that no movement of the termite was noticed from

;;;;. il;;iwas examined and the whole colonv was found dead' Thev

made a cone shaped mini-termit" rriti irrsiae one of the polythene.bags. The mound

was mote or less like t '-"11 
hill'o;;' 6 cm' high' and having oval shape of

12 cm. x 8 cm. Inner 
"rturnt"' 

'"iif'lt 
mound was connected with the outside

,*",,n ",,r,, 
Jlr, :",iY . :l**j;tl:X.l;. "^1iffi";;';.J13;H:

of the welt of the chamber varrl

castes ofthe extracted t"'tit i"O-*ia""ft was 33 3o/" nymph 60 6q; worker and

6.lo.l soldier when 1000 i'di'id';i' ;;t; taken into consideration Presence ofa

huge number of worker ;nai"urlt tf'ui perhaps they ptay an important functional

role in making lhe furrgal garden'
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