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A b stra c t

ubber plantations 
4  4  I  are  b est su ited  

_ ^ ^ 2 J f o r  com m ercial 
beekeeping which 

account for 42 - 47% of the  
total honey produced in 
India. Losses of colonies of 
Apis cerana indica due to 
severe outbreak of Thai 
sacbrood v ira l (T S B V ) 
disease caused an alarming 
situation recently in rubber 
plantation based apisiries 
in Kerala, Tamil Nadu and 
K arn atak a states. Cont­
inuous death of brood in 
propupal but unsealed  
stage followed by complete 
d eserta tio n  of infected  
colonies was reported by the 
beekeepers in the rubber 
growing areas during Nov­
ember and December, 1991. 
The causative agent was 
identified as Thai sacbrood 
v iru s . S tu d ies on th e  
occurrence and devastation

of TSBV disease revealed 
th a t 76.71%  colonies of 
Apis cerana indica were 
lost due to the disease. In 
Kerala state, Kozhikode, 
T h ir u v a n a n th a p u r a m  
and K ottayam  districts  
accounted  for 95 .36% , 
94.27% and 93.65% loss of 
bee colonies respectively. In 
Tamil Nadu, Kanya Kumari

d is tr ic t  accou n ted  for 
9 0 .0 4 %  loss of bee 
colonies. In K a rn a ta k a  
state, D.K. district accou­
nted for 40.32%  loss of col­
onies. In ru b b er p la n ­
tations, where m igratory  
beekeeping is commonly 
practised, potential danger 
of spread of th is brood 
disease, therefore, connot
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be ign ored . H ow ever, 
studies arc in progress at 
R R II to id en tify  and  
establish Indian honey bee 
colonies which are unaf> 
fected by the disease.

K ey w ord s lApis cerana 
indica, Thai sacbrood viral

disease, devastation of bee 
colonies.

1. In tro d u ctio n

Beekeeping is one of the 
oldest agrO'industries of 
India. It is a branch of 
agriculture dealing with the

Table 1. Total ProducLion of Honey in India and the share of 
Rubber Honey

Year Total honey production 
in India (tonnes)*

Estimated share 
of rubber honey 
(tonnes) (%)

1982-83 5700 2700 (47%)
1983-84 4400 1848 (42%)
1984-85 5500 2315(42% )
1985-86 6200 2600 (42%)
1986-87 6500 2750 (42%)
1987-88 5800 2494 (42%)
1988-89 5600 2352 (42%)
1989-90 —  + —  +
1990-91 —  + —  +
1991-92 7917 1963 (25%)
1992-93 —  + —  +
1993-94 1375 550 (40%)

• Source of Indian Production of honey: KVIC, Bombay & RRII. 
■f D ata not available.

seasonal smd off-seasonal 
management of honey bee 
colonies. The importance of 
honey is amply highlighted 
in the literaCure on Indian 
A yu rved a an d  Is la m ic  
culture. W ith the stand­
ardisation of management 
practices for Apis cerana 
indica F ., beekeeping in 
rubber p lan tatio n s had  
been currently emerging as 
a fast developing cottage 
industry in the southern 
states like Keral a and Tam il 
Nadu occupying nearly 98%  
of the total a re a  under 
rubber cultivation in the 
country which accounted  
for 42-47%  of th e to tal 
honey produced in India 
(see table 1). Jayarathanam  
(1 9 7 0 ) , S u ry a n a ra y a n a  
(1 9 8 0 ) and N ehru et a l 
(1985 ; 1989) emphasized 
the importance of rubber 
plant (Hevea brasiliensis 
Muell A rg.) as a m ajor 
n e c ta r  so u rce  for 
com m ercial beekeeping. 
The honey flow period of 
rubber plants ranges from 
Jan uary to mid April and 
during the period honey 
bees collect large quantities 
of nectar from the extra  
floral nectary glands a t the 
distal end of petioles where 
the leaflets join (Nehru, 
1 9 8 5 ) . A v aila b ility  of 
perennial sources of nectar 
and pollen is th e  m ost 
important limiting factor in 
the survival, abundance 
and distribution of honey 
bees especially during the



prolonged dearth period 
ra n g in g  from  A pril to  
December in the rubber 
plantation-based apiaries. 
It is in this context th at an 
a tte m p t w as m ade to  
confirm  th e pollen and 
nectar potential of four bee 
forage plants in and around 
the rubber plantations of 
th e  R ubber R esearch  
Institute of India (RRII) in 
K e ra la  th a t  w ere  
successfully established  
and proved to be best suited 
for o ff 'seaso n al bee- 
m anagem ent during the  
dearth (Nehru, 1983;Nehru  
etal 1984; 1985; 1989). With 
t^e alternative bee forage, 
and proper bee m anag­
ement, the colony yield from 
the Indian boney bee was
19 kg honey/colony/year. 
Twenty hives can be well

m aintained in a rubber 
p lan ta tio n  h avin g 4 0 0  
mature trees (Nehru et al 
1 9 8 9 ). T h u s, rubber 
plantations are best suited 
for large scale commercial 
beekeeping.

Indian honey bees were 
by and large free from any 
disease till 1978 when a 
dreaded disease called Thai 
sacbrood v iru s  d isease  
appeared in an epidemic 
form. It was first reported 
from Thailand in 1976 on 
Apis cerana indica colonies. 
Its occurrence in north  
eastern states was recorded 
first in Nagaland in 1978 
and Meghalaya in 1979 and 
it caused 90-100%mortality 
of Apis ceran a indica  
colonies in those areas  
(Shah and Shah 1987). By 
1 983 , the outbreaks in

Thailand nnd north-eastern 
In d ia  had g e n e ra lly  
d isap p eared , b u t th e  
d isease  con tinu ed  to  
spread and cause heavy  
losses in other areas of 
B ih a r , U tta r  P ra d e sh , 
H a ry a n a , H im ach al 
Pradesh, Punjab, Kashmir, 
Sikkim and N ep^ by 1984. 
As a result, Apis cerana 
indica  based beekeeping 
industry was completely 
ravaged. It took 13 years 
for TSBV  d ise a se  to  
re a ch  sou th ern  s ta te s ,  
particularly Kerala State, 
f irs t  ap p earin g  du rin g  
November em;d Devember, 
1 9 9 1 . Subsequently, in 
rubber plantations, where 
m igratory beekeeping is 
com m only p ra c tise d , 
potential danger of spread 
of this disease, therefore, 
b ecam e m ost serio u s . 
Losses of colonies of Apis 
cerana indica due to severe 
outbreak of TSBV disease 
cau sed  an a la rm in g  
situation recently in rubber 
plantation-based apiaries 
in Kerala, Tamil Nadu and 
Karnataka States. Conti­
nuous death of brood and 
large scale desertion of 
in fected  colonies w as  
reported by beekeepers in 
the rubber growing areas, 
d u rin g  N ovem ber and  
December, 1991. U rgent 
m easures were taken to 
identify the disease which 
was earlier mis-identified 
as European Foul Brood 
(E F B ) disease. The disease
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w as identified as TSBV  
disease by CBRT & I, Pune 
and sa m e  w as la te r  
reco n firm ed  by K erala  
A gricu ltu ral U niversity. 
Follow ing is a  b rief  
co m m u n icatio n  on th e  
occurrence and devastation 
of TSBV disease in rubber 
plantation-based  Indian  
honey bee colonies.

2 . M a t e r i a l s  a n d  
M eth o d s

An on-the-spot region- 
w ise su rv e y  for the  
incidence of TSBV disease 
was conducted in 1992-94  
by RRII in collaboration 
with the D epartm ent of 
Rubber Production, Rubber 
Board, India with a  view to 
evaluate the intensity of 
incidence of TSBV disease 
in rubber growing regions 
of Kerala, Tamil Nadu and 
K arnataka States. A large 
number of infected apiaries 
were examined and samples 
were collected for patholo­
gical investigations. Typical 
symptoms based for TSBV  
disease survey were : (1) 
Large scale death of brood 
and dead brood found in 
prop u p al b u t unsealed  
stag e , (2 ) Dwindling of 
colony strength, (3) The tip 
of head produced tongue 
like up-tum ed projection,
(4) Appearance of sac-like 
forms on the dead pupae or 
la te  la rv a e , contain in g  
lemon green liquid, (5) In 
advanced stages, the bees 
are unable to remove these

sacs which later fall into 
the bottom board, or remain 
in the cells, decay, and 
change to dark colour, (6) 
The symptoms resemble 
those of sacbrood disease 
except that the cappings 
on brood cells infected  
w ith TSBV disease are  
not sunken and m ost 
infected  Apis ceran a  
indica  colonies abscond, 
and (7) Formation of sacs 
and death of even sealed 
pupae as a peculiarity of 
TSBV disease.

3. Results and discussion

The results reveal that 
the typical symptoms based 
for TSBV disease survey 
were confirmed in labor- 
atory-cum -field studies. 
The TSBV in Indian honey 
bees affect the larvae or the 
pupae. The infection takes 
place early in the feeding 
stage of larvae which die a 
little later. The symptoms 
readily resemble those of 
sacbrood disease reported

from the United States and 
CanadaCWhite 19l3)except 
th at the cappings on brood 
cells infect<^ with TSBV are 
n ot su n k en , and m ost 
infected colonies abscond 
(S h ah  and Shah 1 987). 
A fte r rem ovin g th e  
remaining portion of the 
cappings, the dead larvae 
and pupae are seen lying on 
the bottom cells with head 
portion extendingupwards. 
In the advanced stage, the 
larvae changed their colour 
from yellow to brown and 
finally the tip of the head 
becomes black. The outer 
skin of the larvae becomes 
thick and tough and with 
the help of a pair of forceps 
or pointed m atch stick, the 
larvae could easily be lifted 
out of the cell, like a  sac of 
water. The bees seem to pull 
out the dead larvae and 
throw them out of the hive 
but in advanced stages, they 
are unable to remove these 
sacs which later fall into 
the bottom board or remain



in cells, decay and change 
to dark colour. Within the 
colony, the disease probably 
spreads through the house 
cleaning activity of young 
adult bees which transfer 
theinfectionofyounglarvae 
th ro u g h  feeding. O ur 
survey clearly reveals that 
the migration of partly or 
fu lly  in fected  sw arm s, 
drifting, robbery, exchange 
of brood combs, prevailing 
of unhygienic conditions, 
continuous use of unster­
ilised hive tools are the 
m ajor cau sative factors  
responsible for the spread 
of the disease from one 
colony to another. In all 
rubber growing regions 
su rveyed , th e infection  
seemed to spread instantly 
throughout 1992-94, from

one rubber estate to other 
neighbouring estates wher­
ever migratory beekeeping 
was practised.

The re su lts  on th e  
region-wise occurrence of 
TSBV disease and loss of 
Indian honey bee colonies 
are shown in table 2. In 
Kerala state, Kozhikode, 
Thiruvananthapuram and 
Kottayam  districts were 
particularly noted for large- 
scale migratory beekeeping 
and these districts recorded 
95.36% ,94.27%  and 93.65%  
loss of bee colonies 
resp ectiv ely . In Tam il 
N adu, K an ya K um ari 
district, where migratory 
beekeeping was commonly 
practised, accounted for 
90.04%  loss. In Karnataka

Table 2. Incidence of Thai Sac-brood viral disease (TSBVD) in 
Kerala, K arnataka and Tamil Nadu states during 1992.

S tate/
District

Total no. of 
hives

Total no. of 
diseased hives

% of loss 
hives

K erala State
Kannxjr 6420 3964 61.74
Kozhikode 5820 5550 95.36
M alapuram 395 162 41.01
Thrissur 435 280 64.37
Em akiilam 1805 1530 84.76
Idukki 965 865 89.64
Kottayam 13064 12234 93.65
Pathanam thitta 2577 2286 88.71
Thiruvananthapuram 5058 4768 94.27

K arnataka State

D.K. District
(Sullia & Puttur) 12400 5000 40.32

Tamil Nadu State  

Kanvakumari 4500 4052 90.04

state , Sullia and P uttu r  
regions underD.K. district, 
w here m ig rato ry  beek­
eeping was practised on a 
m uch red u ced  sca le , 
record ed  only 4 0 .3 2 %  
loss of bee colonies. Thus, 
in trod u ctio n  of larg e  
sca le  m ig rato ry  beeke­
eping system  in rubber 
p lan t-atio n s w as confi­
rm ed  to  be th e  m ajor  
causative factor for colossal 
loss ofbee colonies following 
th e  o u tb reak  of T SB V  
disease.

4. C o n tro l
TSBV disease connot be 

controlled by chemother­
apeutic means. Hirsch and 
K aplan  (1 9 8 7 ) gave an  
acco u n t of possible  
treatm ents for human viral 
diseases, including the use 
of sp ecially  produced  
in te rfe ro n  and th e  
developm ent of am ino  
n u cleosid e com pounds  

th at limit multiplication 
by viruses. The process 
of testing and developing 
su ch  com pounds and  
legally registering them  
for use will tak e  much  
tim e , and th e  ap p lic­
ability of these compounds 
to  bee v iru se s  is  s till  
unknown.

In this context, studies 
are in progress a t RRII to 
id en tify  and e stab lish  
colonies of Apis cerana  
in d ica ,  w hich a re  
unaffected by the disease.
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Y ear Honey production 

in India (tons)

Production of 

rubber honey (tons)

Shate of- 

rubber honey

1981-82 5600 2300 41%

1985-86 6200 2600 42%

1995-96 NA 1000 NA

1996-97 11,425 1500 13.12%

1998-99 12,000 1750 14.60%

Source : KVIC, Mumbai and Rubber Research Institute of India, Kottayam




