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Abstract: Muga silkworm (Antheraea assamensis Helfer) is endemic to North-East region of India producing
the golden coloured exquisite silk, unavailable in other parts of the world. The successful rearing of this world
famous silkworm depends on availability of quality leaves of its food plants apart from other management and
climatic factors. The leaf eating caterpillar, Cricula trifenestrata Helfer, a saturniid wild silk infests som plant
Persea bomycina Kost. causing non-availability of quality leaves during commercial rearing seasons of muga
silkworm. The caterpillars devour the entire leaf blade except the midrib giving a broom like appearance
hindering successful rearing of muga silkworm. Efficacies of different chemical pesticides were evaluated and
observed that Endosulfan (0.05% and 0.1%) caused the highest larval mortality of C. trifenestrata besides
rendering the highest residual toxic effect to muga silkworm. Deltamethrin (0.0014% and 0.0028%) and
Azadirachtin (0.0015% and 0.003%) were found effective against C. trifenestrata with the lower residual effect
to muga silkworm after 15 days of treatment. Muga silkworm larvae may be brushed safely to the som plants
only after 15 days of treatment with neem based pesticide i.e. azadirchtin to control the leaf eating caterpillars.
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INTRODUCTION commercial crop rearing of muga silk [2]. The successful

India is the homeland of all five varieties of natural of quality food plants apart from rearing facilities,
silk viz. Mulberry, Tasar, Oak Tasar, Muga and Eri silk. adoption of improved management practices and
Among these diverse silkworm varieties, Muga silkworm favorable climatic conditions. Som P. bombycina Kost. is
Antheraea assamensis Helfer is endemic to North-East considered as primary food plants of muga silkworm,
region of India producing the golden coloured exquisite because it is evergreen, effective rate of rearing (ERR) is
silk, unavailable in other parts of the world. The muga raw always higher and quantitative characters such as shell
silk production has been increasing gradually with lesser weight, silk ratio and reelability are better in cocoons
rate of growth in comparison to other varieties of silk in produced by som fed worms. 
the current decade with present production of 127 metric Among several insect pests infesting the som plant,
tonnes during 2011-12 [1]. The muga silk is unique in its the Saturniid wild silk, Cricula trifenestrata Helfer locally
fiber colour and qualities such as UV radiation absorption known as ‘Amphutukoni muga’ is the most serious insect
character,  durability;  self extinguishing property and is pest and has become menace to sufficient leaf production
an avenue for rural livelihood to more than 50000 farm of som plant [3-5]. The occurrence of C. trifenestrata, the
families of the region. The muga silkworm is semi- smallest wild saturniid silk moth as gregarious pest on
domesticated in nature and rearing is carried out in muga food plant, som was first reported by Stack in his
outdoor  condition  on  perennial  food plants such as book “Silk in Assam”[6]. It is also known to attack the
Som Persea bombycina Kost., Soalu Litsea polyantha, tress of mango, cashewnut and groundnut. The genus
Dighloti Litsea salicifolia and Mejankari Litsea cebula. Cricula is native to India and Ceylon [7] and is
Som plant is distributed all over Assam and utilized for distributed  in  all  parts  of  Southern  and  North  Eastern

rearing of the silkworm primarily depends on availability
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India especially in Assam, Southern West Bengal, Tamil  insecticide treatments and mortality, if any, was recorded
Nadu, Maharashtra and Andaman Island. Besides India, after 24 h of release. The individual count method was
It is also found in Mynmar, Java, Philippines, Indonesia, adopted to estimate the percent larval mortality of C.
Srilanka and Bangladesh [8]. The higher incidence of the trifenestrata on 1 , 3 , 7  and 14  days after insecticide
pest is observed during main commercial rearing season treatment and subsequently the residual effect of
of muga silkworm i.e. October-November causing scarcity insecticides in terms of percent mortality of muga
of som leaves for rearing of the silkworm [9, 10]. In a silkworm.
severe case, the caterpillars devour the entire leaf blade The data obtained on larval mortality were subjected
except the midrib giving a broom like appearance. So, the to statistical analysis by Fischer’s method of analysis of
management of this pest in time prior reaching economic variance [11]. The significance or non-significance of
threshold limit (ETL) is the need of the hour to save muga difference between means was ascertained by comparison
culture in North Eastern Region. As muga silkworm is also with an appropriate CD value at 5 per cent and 1 per cent
a Saturniid insect, so care should be taken in regards to level of significance. 
safety of the silkworm while adopting the control
measures against C. trifenestrata. Considering these RESULTS AND DISCUSSION
facts, the present study has been undertaken to evaluate
the efficacy of some commercially available insecticides The larvae of C. trifenestrata is active throughout
for management of C. trifenestrata with less residual toxic the year except in the month of May and completely
effect on muga silkworm. defoliate the som plants in severe cases causing

MATERIALS AND METHODS infestation starts in July with an initial level of 0.96 per

The field experiments to evaluate the efficacy of winter months to reach peak of 18.42 per cent leaf
selected pesticides (Table 1) against C. trifenestrata and infestation during December. It is also observed that 100
its residual effect on muga silkworm were conducted at per cent plants were infested during September to
experimental field of Assam Agricultural University, January. The mature and coarse leaves of lateral braches
Jorhat. The experiment was laid out in a randomized block of the plant were left to form cocoons causing complete
design with three replications of eleven treatments loss of leaf yield.
including control. The first instar larvae of C. trifenestrata It is evident from the results (Table 2) that all the
were released in the field 50 larvae per plant which was treatments were found effective against wild silk, C.
covered with nylon net. The insecticides were diluted in trifenestrata. Endosulafan (0.1%) provided the highest
water in respective concentration and sprayed 1.25 liters larval mortality of C. trifenenestrata as compared to other
per plant. Subsequently to assess the residual toxicity of treatments. Azadirachtin (0.0015% and 0.003%) was found
the selected pesticides on muga silkworm, twenty number the least effective treatments as compared to other
of second instar muga silkworms were released per plant treatments. However, treatments with azadirachtin
treated with insecticides on 5 , 10 , 15  and 20  days after provided the reasonable larval mortality on 14 days afterth th th th

st rd th th

“brooms” like appearance of apical parts of plant. The leaf

cent while gradually increased during the autumn and

Table 1: Details of Insecticide Treatments

Trade/Chemical name of the pesticides Manufacturer Per cent a.i. in the product Concentration used (%)

Thiodan (Endosulfan) Hoechst Schering Agro Evo Ltd., Mumbai 35 EC 0.05

0.10

Decis (Deltamethrin) Hoechst Schering Agro Evo Ltd., Mumbai 2.8 EC 0.0014

0.0028

Sumicidin (Fenvalerate) Rallis India Ltd., Patiala 20 EC 0.005

0.01

Ripcord (Cypermethrin) Cyanamid India Ltd., Mumbai 10 EC 0.0075

0.015

Fortuneaza (Azadirachtin) Fortune Bio-Tech Ltd., Secundrabad 1500 ppm 0.0015

0.003
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Table 2: Effectiveness of different insecticides against C. trifenestrata Helfer

Per cent mortality of C. trifenestrata

-----------------------------------------------------------------------------------------------------------------------------------

Treatments Concentrations (%) 1 DAT 3 DAT 7 DAT 14 DAT

Endosulfan 35 EC 0.05 46.87 (43.22) 65.67 (54.15) 87.67 (69.47) 98.00 (81.87)b a ab ab

Endosulfan 35 EC 0.1 53.33 (46.89) 74.67 (59.80) 89.67 (71.28) 100.0 (90.00)a  a  a  a

Azadirachtin 1500 ppm 0.0015 4.00 (11.54) 23.33 (28.86) 45.67 (42.53) 96.67  (79.53) e  f  d ab

Azadirachtin 1500 ppm 0.003 8.67 (17.15) 32.00  (34.45) 52.00  (46.15) 99.33  (85.20) e  f  d ab

Cypermethrin 10 EC 0.0075 18.00  (25.10) 36.00  (36.87) 68.00  (55.55) 96.00  (78.46) d  c  c  b

Cypermethrin 10 EC 0.015 20.67  (27.06) 44.33 (41.73) 74.33  (59.54) 98.67  (83.45) e  cd  bc ab

Fenvalerate 20 EC 0.005 30.33  (33.40) 45.67  (42.53) 80.67  (63.94) 92.00  (73.57) c  bcd  abc  c

Fenvalerate 20 EC 0.01 33.67  (35.40) 49.67  (44.83) 86.00  (68.03) 96.67  (79.67) c  bc  ab ab

Deltamethrin 2.8 EC 0.0014 31.00  (33.83) 38.00  (38.06) 79.33  (62.94) 96.67  (79.67) c  de  abc ab

Deltamethrin 2.8 EC 0.0028 34.67  (36.09) 55.00  (47.87) 87.33  (69.12) 99.33  (85.20) c  b  ab ab

Control - 1.33  (6.55) 2.67  (9.46) 3.33  (10.47) 4.67  (12.52) f  g  e  d

S.E. C.D. (P=0.05) 2.334.86 4.9310.30 6.5713.71 1.603.34

Data in the parentheses indicate angular transformed values. The values followed the same letters within the treatments don not differ significantly at 5% level.*

DAT: Days after treatment

Table 3: Residual toxicity of chemical pesticides on muga silkworm

Per cent mortality of muga silkworm

---------------------------------------------------------------------------------------------------------------------------------

Treatments Concentrations (%) 5 DAT 10 DAT 15 DAT 20 DAT

Endosulfan 35 EC 0.05 93.33  (75.00) 86.67  (68.61) 76.67  (61.14) 63.33  (52.71)de  ef  cd  d

Endosulfan 35 EC 0.1 96.67  (79.53) 90.00  (71.57) 83.33  (65.88) 66.67  (54.76) e  f  d  d

Azadirachtin 1500 ppm 0.0015 23.33  (28.86) 6.67  (15.00) 3.33  (10.47) 3.33  (10.47) b  a  a  a

Azadirachtin 1500 ppm 0.003 33.33  (35.24) 16.67  (24.12) 3.33  (10.47) 6.67  (15.00) b  a  a  ab

Cypermethrin 10 EC 0.0075 83.33  (65.88) 66.67  (54.76) 46.67  (43.11) 30.00  (33.21) cd  cd  b  c

Cypermethrin 10 EC 0.015 93.33  (75.00) 73.33  (58.89) 53.33  (46.89) 36.67  (37.29) de  de  b  c

Fenvalerate 20 EC 0.005 73.33  (58.89) 66.67  (54.76) 50.00  (45.00) 23.33  (28.86) c  cd  b bc

Fenvalerate 20 EC 0.01 83.33  (65.88) 80.00  (63.43) 66.67  (54.76) 33.33  (35.24) cd  def  c  c

Deltamethrin 2.8 EC 0.0014 76.67  (61.14) 50.00  (45.00) 13.33  (21.39) 6.67 (15.00) c  b  a  ab

Deltamethrin 2.8 EC 0.0028 93.33  (75.00) 56.67  (48.85) 13.33  (21.39) 10.00  (18.43) de  bc  a ab

Control - 10.00 (18.43) 3.33  (10.47) 3.33  (10.47) 6.67  (15.00) a  a  a  ab

S.E.C.D. (P=0.05) 4.96 6.88 6.00 9.17

10.35 14.35 12.51 19.12

Data in the parentheses indicate angular transformed values. The values followed the same letters within the treatments don not differ significantly at 5% level.*

DAT: Days after treatment

treatment  (DAT)  and  were  found  at  par with development and reproduction of insects [12].
endosulfan (0.05%). The effectiveness of endosulfan Azadirachtin interferes with insect ecdysteroid level [13]
against the caterpillar could be attributed to quick knock and acts on the neuroendrocrine control [14]. From
down effect and long lasting contact action. The numerous field trials, it appears that larvae of most
effectiveness of deltamethrin might be attributed by its lepidopterous pests are highly sensitive to neem, which
higher contact and stomach toxicity. Azadirachtin was not blocks them from feeding; although this effect is usually
found effective till 7 DAT but showed greater efficacy on less important than disruption of growth, it causes [15].
14 DAT which was attributed by its antifeedant activity, Results on residual toxicity of insecticides on muga
disruption of metamorphosis and molting inhibition silkworm  larvae  (Table  3) revealed that endosulfan
causing starvation to death. Azadirachtin has repellent (0.05% and 0.1%) caused the highest silkworm mortality
and antifeedant activity which effect feeding, up to 20 DAT. 
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Fig. 1: Infestation of som plantation by Cricula trifestrata

Fig. 2: Egg laying and hatching of Cricula trifestrata              Fig. 3: Coccon formation of Cricula trifestrata

Fig. 4: Muga Silkworm (Antherea assamensis) rearing on som plant

Azadirachtin (0.0015% and 0.003%) caused the Azadirachtin    (0.0015%    and    0.003%)   and
lowest mortality on 15 DAT as compared to other deltamethrin  (0.0014%  and  0.0028%)  were found
treatments  and  found  at  par  with  deltamethrin effective against C. trifenestrata with lowest residual
(0.0014%  and  0.0028%) and control treatment. It is effect on muga silkworm on 15 DAT. Therefore, muga
evident  from  Table  2  and  3  that  endosulfan  (0.05% silkworm  can  be  reared  on  the  som  plants  only  after
and  0.1%)  was   the   most   effective   treatment  against 15  days of   application   of   azadirachtin   to   manage
C. trifenestrata but highly toxic to muga silkworm. C. trifenestrta.
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CONCLUSION 6. Watts, G., 1889-1896. A Dictionary of the Economic

Besides chemical control of late stage larvae of Superintendent of Government Printing, Calcutta.
Cricula with neem based pesticides (Azadirachtin), other 7. Crotch,  W.J.B.,  1956.  A  silk  moth  rearers’  hand
integrated  pest  management  strategies such as book. Amat. Ento. Soc. Buncle and Co., Arbroath,
collection  and  destruction  of  eggs,  early  stage  larvae pp: 84-85.
and cocoons,  sanitation  of  muga  food  plants  prior 8. Cotes, E.C., 1891. The wild silk insects of India. In:
muga  silkworm  are  effective  and  economically  viable Indian Museum Notes, 1(3): 80-81.
for management of this pest. 9. Ahmed, S.A., L.C. Dutta and J.N. Khaund, 1996a.
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