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The influence of temperature and relative humidity in

infection and cross-infection of Nosema bombycis and

N. mylitta respectively in mulberry silkworm, Bombyx

mori L. on larval mortality, multiplication of patho-

gens, larval weight and growth rate in three different

seasons were studied. Seasons were selected in such

condition, when very less fluctuations between mini-

mum and maximum temperature and minimum and

maximum relative humidity (25 ~ 28oC and 65 ~ 72%

R.H) was observed i.e., season-1. Fluctuations between

minimum and maximum temperature were less (28.05

~ 34.50oC) but R.H % was more (55 ~ 81%) in season-

2. Fluctuations between minimum and maximum tem-

perature and R.H % were more (20.00 ~ 40.5oC and

64.00 ~ 90.00%) in season-3. Growth rate of microspo-

ridian-infected silkworm is directly related to the pre-

vailing temperature and relative humidity in silk-

worm. Silkworm can tolerate slight variation of tem-

perature but slight variation of relative humidity dis-

favours the development of silkworm and favours the

multiplication of pathogens. 

Key words: Bombyx mori, Growth Rate, Microsporidian,

Relative Humidity, Temperature

Introduction

Nosema spp. is pathogenic Microsporidia in silkworms

(Undeen, 1997). Various workers studied the effects of

temperature, relative humidity, rainfall etc. on microspo-

ridian infection, larval growth and development (Ben-

chamin and Jolly, 1986; Shivakumar, 1995), larval

biomass, fecundity (Shivakumar et al., 1997) and larval

mortality in mulberry and non-mulberry silkworms

(Baruah et al., 1998). Kramer (1959) observed the inci-

dence of microsporidiosis in European corn borer popu-

lation in different seasons in Illinois. Multiplication of

pathogen depends upon the age of silkworm and time

dependent and other indirect factors (Solter et al., 1989).

Recently Madana Mohanan et al. (2006) studied on influ-

ence of temperature on microsporidian multiplication and

spore production in various tissues of silkworm (Bombyx

mori L.) during larval development. However, no detail

report is available on the role of important environmental

factor that influence maximum on larval mortality, mul-

tiplication of spores, growth and development of mulberry

silkworm during microsporidian infection for success of

crop i.e., cocoon production to meet up the demand in the

cocoon market for production of seed in the subsequent

commercial crop. Moreover, the study is also necessary

for assessment of production of silk to meet up the trade

demand in the country and abroad. Therefore, we studied

the influence of temperature and relative humidity in

infection of N. bombycis and cross-infection of N. mylitta

(Chakrabarti and Manna, 2006) on growth and develop-

ment of mulberry silkworm, B. mori in detail.

Material and Methods

Collection of mulberry silkworm eggs and preparation

of host

Five disease free layings of Bombyx mori L. (Race-Nis-

tari, Multivoltine) were collected from Central Sericul-

tural Research and Training Institute, Berhampore, West

Bengal, India on 28.11.2001 and brushed on 29.11.2001

in laboratory. In all these cases 98% average hatching and
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367 average fecundity (number of eggs per laying) were

recorded. Larvae of B. mori were reared on a diet of fresh

mulberry leaves (Morus indica, var. S1). Larvae were

allowed to grow till 4th moult and 5th instar at ‘0’ hr larvae

were considered for experiment. A batch of selected lar-

vae in three replications was reared as healthy control.

 

Collection of microsporidia from mulberry and tasar

silkmoth

N. bombycis microsporidia of mulberry and N. mylitta of

tasar silkworms were propagated in their respective pri-

mary host and purified from moths using percoll cushions

(PVP coated silica particles, Sigma chemicals Co. USA)

following Bhattachrya et al. (1994). A new improved hae-

mocytometer with Thoma-zaiss counting slide (German

Fine Optik) was used to count the spore under microscope

for determining the inoculums concentration (Cantwell,

1970; Undeen, 1997).

Inoculation of microsporidia to mulberry silkworm

Multivoltine mulberry silkworm, B. mori (Race-Nistari)

were reared in indoor under laboratory condition on a diet

of fresh mulberry leaves during 29.11.2001 to 02.01.2002

at 25 ~ 28oC and 65 ~ 72% R.H and 12L:12D photoperi-

odic condition (Figs. 1 and 2). Larvae were fed on fresh

mulberry leaves smeared with microsporidia of mulberry

and tasar silkworm. Briefly, the procedure involves dip-

ping a leaf dishes (28.27 cm2.) in 200 µl. of spore sus-

pension, drying and then allowing the larvae to feed on

the diseases for a period of 6 hrs. 10 leaf dishes for a batch

of 60 larvae were fed to the silkworm. The mulberry

leaves smeared with distilled water were fed to the silk-

worm of healthy control group.

Second season rearing

For the next season, procedure was involved as in case of

previous rearing, inoculation, purification etc. Eggs were

hatched during 14.02.2002 to 11.03.2002 and rearing was

conducted in between 28.5 ~ 34.5oC and 55 ~ 81% R.H

(Figs. 1 and 2).

Third season rearing

For the next season, procedure was involved as in case of

previous rearing, inoculation, purification etc. Eggs were

hatched during 10.05.2002 to 01.06.2002 and rearing was

conducted in between 20 ~ 40.5oC and 64 ~ 90.5% R.H

(Figs. 1 and 2).

Recording of data

Dead larvae were examined under microscope (800 ~

1000 magnification) to confirm mortality due to pebrine

disease and mortality % was recorded. The body weight

was recorded daily (i.e., 24 hrs intervals) upto the cocoon-

ing stage in a Satorious monopane digital balance, the rel-

ative growth rate (GR) was calculated as following (Soo

Hoo and Fraenkel, 1966).

GR = Larval weight gained / [Average larval weight (g)×

Feeding period (days)]

Where the average larval weight is the arithmetic mean of

initial and final weights.

Spores were extracted from pooled sample and purified

as described (Bhattachrya et.al., 1994) and were counted

by haemocytometer as described (Cantwell, 1970;

Undeen, 1997). All the data are statistically analyzed by

using ANOVA.

Results

Role of pathogens on larval mortality in different

seasons

In the present investigation, average larval mortality was

Fig. 1. Effect of pathogen on mature larval weight of B. mori at

different temperature (oC) in different seasons. M = Nosema

bombycis N., T = N.mylitta Chakrabarti and Manna, S1, S2 and

S2 = Season 1, 2 and 3, Dose 0, 1 and 2 = 1.52×108 , 1.52×107

and 1.52×106 spore/ml, Control = No treatment, Temp. (Max.)

= Maximum temperature, Temp. (Min.)=Minimum temperature.

Fig. 2. Effect of pathogen on mature larval weight of B. mori at

different humidity % in different seasons. M = Nosema bomby-

cis N., T = N. mylitta Chakrabarti and Manna, S1, S2 and

S2 = Season 1, 2 and 3, Dose 0, 1 and 2 = 1.52×108 , 1.52×107

and 1.52×106 spore/ml, Control = No treatment, Hum. (Max.)

= Maximum relative humidity%, Hum. (Min.) = Minimum

relative humidity%.
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recorded 2.0 and 1.6 times more during season-2 and sea-

son-1 over season-3 respectively infected with different

inoculums concentrations of microsporidia. Mortality rate

of mulberry silkworm varied with the inoculums concen-

trations of the pathogen (Table 1). The highest mean larval

mortality (57.58%) was recorded in mulberry silkworm

cross-infected with higher inoculums concentration (1.52

×108 spores/ml) of N. mylitta (Table 1). The highest mean

seasonal mortality (48.33%) was recorded in season-2

(Table 1). Lower mean mortality (35.27%) was recorded

during infection with higher inoculums concentration

(1.52×108 spores/ml) of N. bombycis and lowest mean

seasonal mortality (24.93%) was recorded in season-3

(Table 1). The mean larval mortality % was always higher

in mulberry silkworm in season-2 (66.48 %) than season-

1 (28.85%) and season-3 (25.21%) due to infection of N.

bombycis (Table 1). However, higher inoculums concen-

tration (1.52×108 spores/ml) of N. mylitta caused highest

mean larval mortality (57.582%). Where as, lower inoc-

ulums concentrations (1.52×106 spores/ml and 1.52×108

spores/ml) of N. mylitta caused lower mean mortality

(46.11 and 40.92%, respectively). The highest mortality

was recorded (65.636%) in season-1 in all the batches of

mulberry silkworm infected by N. mylitta and mean larval

mortality was gradually decreased from season-1 (65.636

%) to season-2 (46.29%) to season-3 (32.95%) (Table 1).

The significant (P < 0.01) differences among the treat-

ments, seasons as well as interaction between treatments

and seasons are observed. There is significant (P < 0.01)

difference between the mortality % and treatments. There

is significant (P < 0.01) differences among different sea-

sons. Similarly, there is a significant difference among

interaction between seasons and treatments. This indicates

the significant difference in impact of treatments in var-

ious seasons (Table 1).

Role of different seasons on multiplication of pathogens

Season-2 was the most effective season for multiplication

(M = Nosema bombycis, T = N. mylitta, Inoculum concentrations 0, 1 and 2 = 1.52×108, 1.52×107 and 1.52×106 spores/ml.

Control = No treatment) [Data in parenthesis is the transformed (Sine Arc.) value]

Table 1. Effect of pathogen on mortality % in mulberry silkworm (Significant at 1% level)

Mortality % in different seasons

Treatment 1 2 3 Mean

T-0

76.11 

(60.74)

59.44 

(50.45)

37.20

 (37.58)

57.58 

(49.59)

T-1

56.10 

(48.51)

30.55 

(33.54)

36.11 

(36.93)

40.92 

(39.66)

T-2

63.88 

(53.09)

48.88 

(44.36)

25.55 

(30.36)

46.11 

(42.60)

M-0

28.33 

(32.13)

55.00 

(47.87)

22.48

 (28.17)

35.27 

(36.06)

M-1

27.44 

(31.46)

54.44 

(47.55)

28.11 

(31.91)

36.66 

(36.97)

M-2

30.77 

(33.64)

90.00 

(71.59)

25.04 

(29.90)

48.60 

(45.04)

Control 0 0 0 0

Mean

40.38

(37.08)

48.33

(42.19)

24.93 

(27.84)

T-2

63.88 

(53.09)

48.88 

(44.36)

25.55 

(30.36)

46.11 

(42.60)

Analysis for variance Table (original)

SOURCE DF SS MSS VR (F) CD at 5%

Treatment 6.00 60697.49 10116.25 438.86 ** 3.49

Season 2.00 19825.35 9912.67 430.03 ** 2.28

T×S 12.00 35488.24 2957.35 128.29 ** 6.04

Error 84.00 1936.31 23.05

Total 104.00 117947.38
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of pathogens than season -1 and season-3. Maximum mul-

tiplication of pathogens (2.08×108 spores/ml) was observ-

ed in moth when it was cross-infected with highest inoc-

ulums concentration (1.52×108 spores/ml) of N. mylitta

and gradually, the rate of multiplication of spores

decreased (1.35×108 and 1.20×108 spores/ml) with the

decreased inoculums concentrations of pathogen (1.52×

107 spores/ml and 1.52×106 spores/ml) in all seasons (Fig.

3). However, N. bombycis multiplied maximally (2.67×

108 spores/ml) in moth when infected with lower inocu-

lums concentrations of pathogen (1.52×106 spores/ml)

and gradually the rate of multiplication of spores

decreased (2.0×108 and 1.4×108 spores/ml) with increas-

ed inoculums concentrations of pathogen (1.52×107

spore/ml and 1.52×108 spore/ml) in all seasons (Fig. 3). 

Role pathogens on larval weight in different seasons 

In all seasons the larval weight of control batches was

always reduced higher than the infected batches. Larval

maturity from 5th stage ‘0’ hr onwards to cocooning was

completed within 10 days in season-1 (Fig. 4), 7 days in

season-2 (Fig. 5) and 6 days in season-3 (Fig. 6) of control

batches. The variation in the 5th instar larval duration was

occurred due to difference in temperature and humidity

during these seasons. Weight of Larva gradually increased

to attain its maturity during these seasons. Higher larval

weight (2.525 g) was observed in control batches in sea-

son-1 and lower in season-3 (2.301 g). In all treatments,

higher to lower inoculums concentration, the larval

weight gradually increased from season-1, season-2 and

season-3 respectively (Figs. 4, 5 and 6). Significant dif-

ference (P < 0.01) of larval weight among the treatments,

seasons and interaction between treatments and seasons

are observed in all seasons. 

In season-1, the mean of mature larval weight of control

batches (2.525 g) was always higher than infected batches

Fig. 4. Effect of Nosema bombycis on larval weight of 5th stage

larva in B. mori in Season-1, M = Nosema bombycis N., T = N.

mylitta Chakrabarti and Manna, S1, S2 and S2 = Season 1, 2

and 3, Dose 0, 1 and 2 = 1.52×108, 1.52×107 and 1.52×106

spore/ml, C = No treatment, D1-D10 = 1-10 days of larval

development.

Fig. 5. Effect of Nosema bombycis in larval weight of 5th stage

larva of B. mori in Season- 2. M=Nosema bombycis N., T =N.

mylitta Chakrabarti and Manna, S1, S2 and S2=Season 1, 2 and

3, Dose 0, 1 and 2=1.52×108, 1.52×107 and 1.52×106 spore/

ml, C=No treatment, D1-D7=1-7 days of larval development.

Fig. 6. Effect of Nosema bombycis in larval weight of 5th stage

larva of B. mori in season- 3. M = Nosema bombycis N.,

T = N.mylitta Chakrabarti and Manna, S1, S2 and S2 = Season

1, 2 and 3, Dose 0, 1 and 2 = 1.52×108, 1.52×107 and

1.52×106 spore/ml, C = No treatment, D1-D6 = 1 - 6 days of

larval development.

Fig. 3. Effect of pathogen on spore yield at moth stage in B.

mori in different season. M = Nosema bombycis N., T = N.

mylitta Chakrabarti and Manna, S1, S2 and S2 = Season 1, 2

and 3, Dose 0, 1 and 2 = 1.52×108, 1.52×107 and 1.52×106

spore/ml, CON = No treatment.
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(1.662 ~ 2.074 g). The effect of different inoculums con-

centrations of N. mylitta was very prominent in the mid

way (Day 3 - Day 9) of 5th stage larvae. However, patho-

genic effect was found less on mature larval weight at 10th

day of 5th stage larva (Fig. 4).

In season-2, the pathogenic effect of N. mylitta was less.

The higher inoculums concentration (1.52×108 spores/ml)

was effective maximally to reduce larval weight at 5th day

(0.954 ~ 0.988 g) and 6th day (1.035 ~ 1.421 g). But the

pathogenic effect of N. bombycis was prominent from 3rd

day to 7th day of 5th stage larva and higher inoculums con-

centrations (1.52×108 spores/ml) of pathogen effected

maximum (1.126 g) than control batches (2.400 g) at the

7th day of 5th stage larva (Fig. 5). 

In season-3, effects of different concentrations of patho-

gen were found less when N. mylitta infected. The effects

were observed in the mid day (2nd to 5th day) when N.

bombycis infected. But when larva fully matured at the 6th

day, the effect of pathogen was absent (Fig. 6). The sig-

nificant (P < 0.01) differences among the treatments, sea-

sons as well as interaction between treatments and seasons

are observed.

During Season-1 the weight of mature larva was

increased up to 3.5 times in B. mori larvae when inocu-

lated with higher inoculums concentration (1.52×108

spore/ml) of N. mylitta. But it was increased 3.3 times

when larva was inoculated with N. bombycis at the same

inoculums concentrations (1.52×108 spore/ml) and same

time (season-1). Where as, larval weight was increased

4.4 times in control batches in season-1 (Fig. 4). Both ten

mature larval mean weight (25.173 g) and mature larval

weight, 26.136 g in season-1, 25.376 g in season-2 and

24.008 g in season-3 of control batches were always

higher than any infected batches (Figs. 4, 5 and 6).The ten

mature larval mean weights gradually decreased in all

treated batches from season-3 to season-2 to season-1, in

case when Nosema mylitta was cross-infected. Maximum

decrease of ten mature larval mean weights was observed

when highest inoculums concentrations (1.52×108 spores/

ml) of N. mylitta cross-infected (18.334 g). The ten

mature larval mean weights were gradually decreased

with the increased inoculums concentrations (1.52×106

and 1.52×107 spores/ml) of N. mylitta. Gradual decrease

of mature larval weights was also observed in all treat-

ments and in all the seasons, when N. bombycis infected.

Remarkably decrease of mature larval mean weight was

observed when highest inoculums concentration of patho-

gens (1.52×108 spores/ml) infected in season-3 (25.712

g), season-2 (21.272 g), and season-1(14.645 g) (Figs. 4, 5

and 6).

Role pathogens on larval growth rate in different

seasons

Growth of body weight of 5th stage larva sharply in-

creased in control batches and growth rate was observed

1.88 and 1.05 times more in season-3 and season-2 than

(M = Nosema bombycis, T = N. mylitta, Inoculums concentrations 0, 1 and 2 = 1.52×108, 1.52×107 and 1.52×106 spores/ml.

Control = No treatment)

Table 2. Effect of pathogen on growth rate in mulberry silkworm (Significant at 1% level)

Growth rate in different seasons

Treatment 1 2 3 Mean

T-0 0.09237 0.121318 0.20054 0.13808

T-1 0.10520 0.15370 0.20476 0.15455

T-2 0.10318 0.11676 0.19922 0.13972

M-0 0.12300 0.17732 0.25426 0.18486

M-1 0.10640 0.13980 0.18322 0.14314

M-2 0.09726 0.13700 0.15054 0.12827

Control 0.14380 0.15122 0.27060 0.18854

Mean 0.11017 0.14245 0.20902

Analysis for variance Table (original)

SOURCE DF SS MSS VR (F) CD at 5%

Treatment 6 0.05 0.01 110.53 ** 0.002983

Season 2 0.18 0.09 1162.05 ** 0.003386

T×S 12 0.02 0.00 23.91 ** 0.008139

Error 84 0.01 0.00

Total 104 0.25
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season-1 respectively (Table 2). Highest (0.271) and low-

est (0.093) growth rate were observed in larvae of control

batches in season-3 and larvae cross-infected with highest

inoculums concentrations (1.52×108 spore/ml) of N.

mylitta in season-1, respectively. Increased inoculums

concentrations (1.52×106, 1.52×107 and 1.52×106 spores/

ml) of N. bombycis and N. mylitta effected maximum to

increase and decrease growth rate of larva, respectively in

all seasons (Table 2).

The significant (P < 0.01) differences among the treat-

ments, seasons as well as interaction between treatments

and seasons are observed. The significant difference

(P < 0.01) is observed in interaction of treatments and sea-

sons. This indicates the significant difference in impact of

treatments in various seasons (Table 2).

Discussion

In the present study, it is observed that moderate temper-

ature (28.5 ~ 34.5oC) and relative humidity (55 ~ 81%) are

most favourable for maximum multiplication of patho-

gens resulting in higher larval mortality in season-2 (when

fluctuations between minimum and maximum tempera-

ture is less, 28.5 ~ 34.50oC but R.H % is more, 55 ~ 81%).

But multiplication of pathogens is slow resulting low lar-

val mortality in season-1 (when fluctuations between min-

imum and maximum temperature, 25.0 ~ 28.0oC and

minimum and maximum R.H %, 65 ~ 72%, are very less)

and season-3 (when fluctuations between minimum and

maximum temperature, 20.0 ~ 40.5oC and minimum and

maximum R.H %, 64.00 ~ 90.00%, were more). Therefore

it can be concluded that the silkworm can tolerate slight

variation of temperature as prevail in season-1 and sea-

son-3 but slight variations of relative humidity disfavours

the development of silkworm and favours the multiplica-

tion of pathogens as prevails in season-2. 

Moderate temperature and relative humidity act as stim-

ulatory factors for highest multiplications of pathogens

resulting in higher larval mortality in season-2, in the

present findings get supports from Steinhaus (1954),

Hurpin (1959), Weiser (1963), Maddox (1973), Fowler

and Reeves (1975), Ghosh et al. (1986), Solter et al.

(1989), Becnel and Undeen (1992), Prasad and Saha

(1992), Ghosh and Saha (1995), Dash and Nayak, (1998),

Ghosh and Halder(1989), Ghosh (1990a), Patil (1993),

Dandin et al. (2000) and Madana Mohanan et al. (2006).

But Nomani et al. (1971) made contradictory statement

that temperature and humidity has no role with incidence

of pebrine, but from the present finding it is clear that tem-

perature and humidity has a role for larval mortality. Low-

est larval mortality is observed in winter season (Dash and

Nayak, 1998) and low temperature, 24 ~ 26oC is the ideal

temperature for the late age silkworm larvae (Dandin et

al., 2000). Host and parasite share a sub optimal temper-

ature for optimal development, the parasite appears to be

more sensitive to lower temperature than host and tem-

perature is one of the important factor that determine the

multiplication of pathogens (Madana Mohanan et al.,

2006). Optimum temperature is most favourable for

pathogens multiplications (Steinhaus, 1954) and high

temperature or equal to the insects thermal threshold

(15 ~ 27oC) has a little influence on the development of

disease (Hurpin, 1959).A wide range of optimum tem-

perature, 10.85 ~ 30.31oC, 20 ~ 30oC, 21 ~ 26oC and 30.8
oC are recorded for microsporidian development in dif-

ferent insects by Maddox (1973), Fowler and Reeves

(1975), Becnel and Undeen (1992) and Ghosh and Saha

(1995) respectively. They also stated that high and low

temperature delayed the microsporidian development

resulting in poor production of spores. The pathogen

develops more quickly at lower temperature and very

slowly at higher temperature relative to development of

the host though microsporidian spore can tolerate a wide

range of temperature (Weiser, 1963; Maddox, 1973).

Slower rates and wider ranges of developmental times

seen in infected insects (Solter et al., 1989). In general,

optimum range of temperature for lepidopteron host cor-

responds to the most favourable microorganism (Stein-

haus, 1954). A close relation was observed between the

environmental factors and incidence of infection (Ghosh

and Saha, 1995). High incidence of N. mylloceri infection

in Jute pest is recorded when temperature, 32.3 ~ 32.5oC

and relative humidity, 54.4 ~ 96.79% are prevailed. How-

ever when temperature and humidity were lower, the

infection was absent due to low temperature and humidity

in the area of investigation (Ghosh, 1990a). A specific

range of temperature and humidity are required for max-

imum sporulation (Patil, 1993; Ghosh and Haldar, 1989).

The reduced gain in the larval body weight in the present

finding can be attributed to the fact that the larva are

ingesting large number of spore, which are infecting the

numerous columnar cells, resulting in damage to the epi-

thelial tissue and a decline in the insects ability to assim-

ilate food, resulting in a lower weight in a dose dependent

manner. Moreover, with the advancement of larval age,

the development and multiplication of pathogen contin-

ued and delaying the growth and development of larva

(Krishnan et al., 1998). Abiotic factors greatly influence

the growth and development of silk worm (Baruah et al.,

1998). The rate of growth in the larval weight of control

batches is slow at the beginning of each instar, fast at the

middle and again slow towards the late instar. The weights

of the larval body increased during development of 5th
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instar larva. The increased weights of these tissues during

normal course of larval maturation can be possible in the

presence of active accumulation of organic constituents,

proteins, carbohydrates, lipids and nucleic acids (Reddy

and Benchamin, 1989). 

Larva attains maturity slowly due to low temperature

and low humidity with poor quality of leaf in season-1,

therefore, the larval weight increase gradually up to the

peak during season-1. But larva matures within a reason-

able time, when temperature and humidity both are opti-

mum or slight higher for silkworm rearing in season-2 and

-3. So, larval weight is found more when larva is reared

with good leaf and larva attains maturity rapidly due to

rearing at higher temperature and humidity. N. mylitta

multiplies very slowly in its secondary host, mulberry

silkworm due to cope up with the new environment. Later

on, when pathogen adapted in new environment, then

pathogen multiply rapidly. But when larvae grows and

gains immunity, then multiplication rate of pathogen

comes down. But larval growth is increased with the

increase inoculums concentrations of pathogen as N. bom-

bycis is maintained in an animal passage, B. mori, an

adaptation between host-parasite might have occurred

thus host is less susceptible to N. bombycis (Madana

Mohanan et al., 2006). Present findings get support form

Milner (1972) and Ghosh (1990b). But Fisher and San-

born (1964) claimed that infected larvae grow faster than

control, when, N. whitei, infected to Tribolium castaneum,

which is contradictory to the present findings. All the

pathogens are responsible to reduce larval weight of its

primary host but N. mylitta infecting its secondary host

and reduce larval weight remarkably. Because the N.

mylitta is harvested from Antheraea mylitta, which is wild

in nature and are descended from wild ancestor and vir-

ulence (Madana Mohanan et al., 2006). The extent of

weight loss, however, can not be directly linked to that of

the lower food intake and of conversion efficiency alone,

because the weight reduction was alone caused by the par-

asite exploiting the nutritional resource (Ponnuvel et al.,

1997). Under the influence of pathogen, the host metab-

olism be diverted from pyruvate to oxaloacetate oriented

reactions might have something to do with replenishment

of hosts glycogen reserve and the host metabolism is

geared towards meeting the requirements of the growing

pathogens (Sharan et al., 1998).

It may be concluded that besides temperature, relative

humidity is an important environmental factor affected

maximum on growth and development of mulberry silk-

worm during microsporidian infection and silkworm can

tolerate slight variation of temperature as prevail in sea-

son-1 and 3 but slight variation of relative humidity dis-

favours the development of silkworm and favours the

multiplication of pathogens as prevails in season-2.
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