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Effect of food and temperature on the development 
and silk production of Bombyx rriori L innaeus

(Lepidoptera: Bombycidae)

I. Introduction
The quality of food and the rearing temperature are of utmost importance 

for obtaining a good and healthy cocoon crop of silkworms. Mulberry leaves- 
form the most suitable food for mass rearing of silkworm, Bombyx mori L in 
n a eu s . Work on the nutritive value of leaves from bush and male or female 
mulberry trees has been conducted (De , 1917; Corradini, 1937), but not on 
leaves from seedling and grafted mulberry. The investigations reported here 
are on effect of latter types of food. The uni-voltine silkworms of the race 
C evenne Jaune No. 45’ were used.

II. Materials and Methods
O verw intered disease free eggs were procured and hatched  a t 24 (± 0 .5 )  °C. The newly 

emerged larvae were fed on leaves from seedling and grafted  varieties of M orns alba (Li n 
n a e u s), the  w hite m ulberry, and  Morus nigra (Lin n a e u s ), th e  black m ulberry. W ooden 
tray s (18" X 9" X 3") covered w ith muslin cloth, were used for rearing. These were kep t 
in incubators w hich m aintained constant tem peratures of 20°, 25°, 30° ( +  0.5) °C w ith 
relative hum id ity  varying from 60 to  70 per cent.

L arvae in th e  firs t and second stages were fed five times while those in the subsequent 
stages th ree tim es a  day. The young larvae were offered chopped tender m ulberry leaves, 
and  the  older larvae whole leaves. The rearing trays were cleaned occasionally w ith one 
per cent from alin solution.

M ature larvae ju s t before pupation  were kep t individually in  plastic petri dishes of 3" 
dia. w ith  a circular filte r paper a t th e  bottom  and  a piece of muslin cloth on top , held fast 
w ith a rubber band. F or each trea tm en t the  m ature larvae were grouped a t random  into 
two, one for determ ining th e  weights of green cocoons, dry silk shells, live and  dry  pupae 
and th e  o ther for recording the duration  of pupal period and  adu lt life. The weighing o f  
green cocoons, pupae and  shells was done on the 8 th  day of spinning. The comm encement 
of spinning was considered as th e  end of larval and  the beginning of pupal stage, which 
means th a t  th e  prepupal stage was always added to  the  pupal period. F or determ ining 
the d ry  weights, th e  samples were kep t overnight in an electric oven a t  105 °C. The dry  
pupae and  shells during transition  from oven to  balance were kep t in  desiccator containing 
anhydrous calcium chloride.

The least significant differences for comparison of results were calculated a t  the  5 per
cent level. Means were based on 10 observations.
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III. Results and Discussion
1. Speed of Development

In the experiments with silkworm a number of factors were combined, namely, 
food, temperature, and the sexes. The biological characteristics observed are 
presented in Tables 1 to 10.

Table 1
M e a n  l iv e  w e ig h t  o f  m a tu r e  l a r v a  (MO)  a t  d i f f e r e n t  le v e l s  o f  t e m 
p e r a t u r e  a n d  q u a l i t y  o f  fo o d

P o o d
2

Male
0 °0 

Pemale
2

Male
5 °0 

Pemale
3

Male
°C

Pemale
B

20 °C

■ 
o

. 
g

 Ê
?

ô 
I es

30 °C
All ten 
Male

iperature
Pemale : Mean

M. alba seed. 3887 4566 4044 4737 3811 4415 4226 4390 4113 3914 4572 4243
M , nigra .seed. 3702 4391 4111 4846 3459 4238 4046 4475 3848 3757 4491 4124
M . alba graft. : 2965 3232 3429 3873 3071 3390 3098 3651 3230 3155 3498 3326 ,
M . nigra graft. 3040 3417 3751 4096 3086 3307 3228 3923 3196 3292 3306 3449
S.E. ± (306.3)a (216.5)b (176.8)° (125.0)1*

Mean 3398 3901 3833 4388 3356 3837 3650 4110 3597 8529 4042 3785
S.E. ± (153.l ) e (108.2)* (88.4)g

L.S.D. a t 5 percent: (a) 603.2 (d) 246.2 (Ï) 213.1 (g) 174.1

Analysis of variance: temperature P  <0.001; food P  <0.001; sex P  <0.001; interaction of sex x food x temperature 
P  <0.05

A gradual and significant decrease in the larval and pupal period was observed 
when the temperature was raised from 20 to 25 and then to 30 °C, the duration 
recorded being 35.9, 26.6, 23.5 days for larvae and 23.9, 16.9, 14.6 days for 
pupae, respectively (Tables 2 and 5).

Larvae developed more quickly on seedling varieties of mulberry than on 
the grafted. The caterpillars took longer to complete development on M. alba 
grafted (30.3 days) than on M. nigra grafted leaves (29.5 days). There was no

Table 2
M e a n  l e n g t h  o f  l a r v a l  l i f e  ( h a t c h in g  to  p u p a t io n )  in  d a y  s a t  d i f f e r e n t  
le v e l s  o f  t e m p e r a t u r e  a n d  q u a l i t y  o f  fo o d

P o o d
20 °C 25 °C 30 °C Both sexes All temperatures

MeanMale Female Male Female Male Pem ale to °
1 

O 25 °C 30 °C Male Pemale

M . alba seed. 34.3 34.1 26.2 25.6 22.2 23.5 34.2 25.9 22.8 27.5 27.7 27.6
M . nigra seed. 35.8 33.6 25.5 25.1 21.6 22.5 34.7 25.3 22.0 27,6 27.0 27.3
M . alba graft. 38.5 38.3 27.8 29.0 24.7 23,7 38.4 28.4 24.2 30.3 30.3 30.3
M  nigra g r a f t . 36.4 36.2 26.3 27.7 24.6 25.8 36.3 27.0 25.2 29.1 29.9 29.5
S.E. ± (0.50)a 0.35)b (0.29)c

©©

Mean 36.2 35.5 26.4 26.8 23.2 23.8 35.9 26.6 23.5 28.6 28.7 28.6
S.E. ± (0.25)6 0.18)* (0.14)g

L.S.D. a t 5 percent: (a) 0.98 (to) 0.68 (c) 0.57 (d) 0.89 (e) 0.49 (f) 0.35

Analysis of variance: temperature P <0.001, food P <0.001; interactions: food x temperature; sex x temperature
and sex x food x temperature P <0.001, sex x food? <0.05
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significant difference between the speed of development of larvae reared on 
leaves from either of the seedling varieties (27.6 & 27.3 days on alba and nigra, 
respectively) (Table 2). However, in ease of the pupal period trend was quite 
the reverse. The duration was longer when caterpillars were fed on leaves 
from seedling than on grafted varieties of mulberry (Table 5).

Table 3

M ean  w e ig h t  o f  liv e  p u p a  (MO)  a t  d i f f e r e n t  le v e ls  o f  t e m p e r a t u r e  a n d  
q u a l i t y  o f  fo o d

F o o d
2

Male
0 °C 
Female

25
Male

°C
Female

3
Male

0 °0 
Female

B
20° C

oth sex 
25 °C

es
30 °C

All ten 
Male

peratures
Female Mean

M . alba seed. 1271 1722 1528 2070 1301 1714 1497 1799 1507 1367 1835 1601
M . nigra seed. 1350 1847 1538 1848 1205 1478 1598 1693 1341 1364 1724 1544
M . alba graft. 975 1184 1313 1548 1031 1357 1079 1430 1194 1106 1363 1235
M . nigra graft. 1178 1435 1289 1602 1168 1354 1307 1446 1261 1212 1463 1338
S.E. ± (80.7)a (56.5)b (46.6)° (32.9)d

Mean 1193 1547 1417 1767 1176 1476 1370 1592 1326 1262 1596 1429
S.E. ± (40.3)e (28.5)1 (23.1)«

L.S.D. a t  5 percent: (a) 159.0 (b) 112.4 (c) 91.8 (cl) 64.9 (f) 50.2 (g) 46.0

Analysis of variance: tem perature P  <0.001; food P  <0.001; sex P  <0.001; interactions: food x temperature 
P  <0.001; sex x food x tem perature P  <0.001; sex x food P  <0.01

The slow speed of larval development on leaves from grafted varieties of 
mulberry was associated with decrease in larval and pupal weights, weight of 
silk and fecundity of the resulting female moths (Tables 1, 3, 7, 9a). A nutri
tional deficiency is perhaps indicated. On M. alba gratted leaves the slow speed 
of larval development was associated with high death rate -which, however, was 
not observed when M. nigra grafted leaves were offered as food, although 
development in this case was also rather slow (Table 9b).

Table 4

M ean  r a t i o  o f  l iv e  w e ig h t  to  d r y  m a t t e r  in  p u p a  a t  d i f f e r e n t  le a v e ls  
o f  t e m p e r a t u r e  a n d  q u a l i t y  o f  fo o d

F o o d
2<

Male
°G
Female

2
Male

°c
Female

3C
Male

°C
Female

Both sex 
20 ° C j25 °G

es
30 °C

All tern 
Male

peratures
Female Mean

M. alba seed. 4.89 4.87 4.59 4.50 4.37 1 4.56 4.88 4.54 ; 4.46 ; 4.61 4.64 4.62
M . nigra seed. 5.19 4.92 4.45 4.45 4.68 4.62 5.05 4.45 4.65 4.77 4.66 4.71
M . alba graft. 4.64 4.65 4.80 4.70 4.78 4.82 4.64 4.75 4.80 4.74 4.72 4.73
M . nigra graft. 5.19 5.04 4.72 4.84 4.75 4.85 5.11 4.78 4.80 4.88 4.91 4.89
S.E. ± (0.20)a (0.14)b (0 12)c CG©Ö

Mean 
S.E. ±

4.97 4.87 4.64 | 4.62 
(0.10)e

4.64 4.71 ; 4.92 4.63
(0.07)*

4.67 4.75 | 4.78 
(0.06)s

4.74

L.S.D. a t  5 percent: (a) 0.40 (b) 0.28 (d) 0.16 (f) 0.14

Analysis of variance-: temperature P <0.001, food P  <0.05; interactions: food x temperature P <  0.05; food x
sex x temperature P  <0.01
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Table 5
M ean  l e n g th  o f  p u p a l  p e r io d  (d a y s )  a t  d i f f e r e n t  le v e ls  o f  t e m p e r a t u r e  
a n d  q u a l i t y  o f  fo o d

P o o d

o©(M 25 C

ooCO Both sexes All temperatures
Mean

Male Female Male Female Male Fem ale 20 °C 25 °C 80 °C Male Female

M . alba seed. 24.9 23.9 17.5 16.8 15.7 15.0 24.4 17.1 15.3 19.3 18.5 18.9
M . nigra seed. 24.4 23.9 17.7 18.1 14.5 14.9 24.1 : 17.9 14.7 18.8 18.9 18.8
M . alba graft. 24.0 22.6 . 16.4 16.3 14.1 14.8 23.3 16.3 14.4 18.1 17.9 18.0
M . nigra graft. 24.1 23.7 16.6 16.5 13.3 15.1 23.9 16.5 14.2 18.0 18.4 18.2
S.E. ± (0.5) a (0.3)b (0.3)c (0.2)rl

Mean 24,3 23.5 17.0 16.9 14.4 14.9 23.9 16.9 14.6 18.5 18.4 18.4
S.E. ± (0.2) (0.1)* (0.1)S

L.S.D. a t 5 percent: (a) 1.0 (c) 0.6 (d) 0.4 (e) 0.5 (f) 0.3

Analysis of variance: temperature 1' <0.001; food ]’ <0.001; interactions: sex x food x temperature P <0.001; 
sex x temperature P <0.01, sex x food P <0.05

2. Survival

The quality of food and temperature had a direct effect on the survival rate 
and general activity of the insect. The survival among caterpillars reared at 
30 °C was considerably lower (51.0%) than at 20 °C (82.5%) or at 25 °C (80.5%). 
On M. alba grafted leaves survival was lower (56.7%) than on any other food. 
The low survival was associated with slow speed of development and reduced 
body weight. On M. nigra grafted leaves also larvae had longer larval life and 
reduced body weight although percentage survival was comparatively higher 
(80.7%) than on leaves from seedling varieties (74.0% both on alba and nigra) 
(Tables 1, 2, 9b).

The insects reared on poor qualify food (leaves from grafted varieties of 
mulberry) were small in size. Many of them died prematurely and some showed 
deformities in wings and antennae. The wings were small and antennae reduced. 
When larvae were reared at high temperature the moths developed bent an
tennae.

Table 6
M ean  w e ig h t  o f  g re e n  c o c o o n  ( M (?) a t  d i f f e r e n t  le a v e ls  o f  t e m p e r a t u r e  
a n d  q u a l i t y  o f  fo o d

F o o d
20 °C 25 °c 30 °C Both sexes All temperatures

Mean
Male Female Male Female Male Female to o o 25 °C 30° C Male Female

M . alba seed. 1529 I 2010 1880 2435 1547 2004 1769 2158 1776 1652 2150 1901
M , nigra seed. 1625 2150 1875 2208 1428 1723 1887 2041 1576 1643 2027 1835
M . alba graft. 1200 1413 1593 1795 1217 1577 1307 1694 1397 1337 1595 1466
M . nigra graft. 1475 1671 1573 1878 1392 1574 1573 1725 1483 1480 1707 1594
S.E. ± (79.9)a (66.5)b (46,2)c (32.6)d

Mean 1457 1811 1730 2079 1396 1720 1634 1904 1558 1528 1870 1699
S.E. ± ( 3 9.9 )e (28.2)f (23.0)g

L.S.D. a t 5 percent: (a) 157.4 (b) 111.3 (c) 90.8 (d) 64.2 (f) 55.5 (g) 45.3

Analysis of variance: temperature P <0.001; food P <0.001; sex P <0.001; interactions: food x temperature
P <0.001; sex x food P <0.001, sex x food x temperature P <0.001
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3. Body weight and silk production

a) Body w eight of la rvae
Weight of mature larvae w'as higher (4.1 gm.) when reared at 25 °C than at 

20 (S.6 gm.) or 30 °C (3.6 gm.) (Table 1).
On grafted varieties the caterpillars did not become so heavy as on seedling 

mulberry. The two grafted varieties, (body weights being 3.3 & 3.4 gm. for 
alba and nigra, respectively) were equally inferior in this respect. The weight 
of caterpillar on M. alba and M. nigra seedling was 4.2 and 4.1 gm., respect
ively (Table 1).

Female larvae always weighed more (4.0 gm.) than male larvae (3.5 gm.) 
(Table 1). Keeping in view the fact that there is no difference in the speed of 
development in the two sexes (see Section 1), it would mean that within a given 
period female caterpillars ingest greater quantity of food than the male cater
pillars. This observation stands in good agreement with that of H ibatsuka  
(1920) who observed that in the fifth stage female silkworms consumed about 
20 per cent more leaves than the male silkworms.

b) Silk p ro d u c tio n
Ignoring the effect of food and sex, the heavier caterpillars spun more silk. 

When caterpillars were reared at 25 °C the weight of green cocoon and dry silk 
shell was higher (1.90 and 0.28 gm. respectively) than at 20 (1.63 and 0.23 gm. 
respectively) or 30 °C (1.56 and 0.21 gm. respectively). Weights were com
paratively more at 20 than at 30 °C (Tables 6 & 7). The silk content of cocoon

Table 7
M ean  w e ig h t  o f  d ry  s i lk - s h e l l  (MG)  a t  d i f f e r e n t  le v e ls  o f t e m p e r a t u r e  
a n d  q u a l i t y  o f  fo o d

F o o d
2

Male
0 °C 
Female

2
Male

°c
Female

3
Male

0 °c
Female

B
20 °0

sex 
25 °C

3S
30 °C

All tem 
Male

peratures
Female Mean

M . alba seed. 235.3 263.2 318.1 325.9 228.5 263.7 : 249.2 322.0 246.1 260.6 284.2 272.4
M . nigra seed. 250.4 277.6 307.3 311.8 199.4 241.9 264.0 809.5 220.6 252.3 277.1 264.7
M . alba graft. 205.0 205.2 252.6 229.2 174.8 206.1 205.1 240.9 190.4 210.8 213.5 212.1
M . nigra graft. 206.2 214.0 250.3 248.0 203.3 207.8 210.1 249.1 205.5 219.9 223.2 221.6
S.E. ± (17,7)a (12.5)b (10.2)° (7.2)d

Mean 224.2 240.0 282.0 278.7 201.5 229.8 232.1 280.3 215.6 235.9 249.5 242.7
S.E. ± (8.8)e (6.2}f ( >.i)g

L.S.D. a t 5 percent: (a) 34.8 (b) 24.6 (d) 14,1 (e) 16.7 (f) 12,2 (g) 10.0

Analysis of variance: temperature P  <0 .01 ; food P  <0.001; sex P  <0.01; interactions: food x temperature P <0.05, 
sex x tem perature P  <0.05, sex x food x temperature P  <0.001

at 30 CC was also less as evidenced by the higher ratio of green cocoon to dry 
silk-shell weight (7.3) at this temperature than at 20 (7.0) or 25 °C (6.9) (Table 8).

In other insects too, tem pera tu re  has been observed to  have a definite effect 
on production  of silk. Plutella caterpillars reared  a t  18 °C produced significantly 
m ore silk th an  those reared  a t  25 °C (Atw al, 1955).
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Table B
M ean  r a t i o  o f g r e e n  c o c o o n  to  d r y  s i l k - s h e l l  w e ig h t  a t  d i f f e r e n t  le v e ls  
o f  t e m p e r a t u r e  a n d  q u a l i t y  o f  fo o d

F o o d
2C

Male
°C
Female

2
Male

°c
Female

30 °C
Male j Female

B
20 °C

oth sexes 
25 °G | 30 °C

All terr 
Male

peratures
Female Mean.

M . alba seed. 6.52 7.47 5.88 7.54 6.86 7.61 6.99 6.71 7.23 6.42 7.54 6.98
M . nigra seed. 6.67 ! 7.82 6.28 7.16 7.46 7.16 7.24 6.72 7.31 6.80 7.38 7.09
M . alba graft. 5.91 6.94 6.34 8.11 7.28 8.07 6.42 7.22 7.67 6.51 7.70 7.10
M . nigra graft. 6.87 7.79 6.35 7.56 6.79 7.59 7.33 6.95 7.19 6.67 7.64 7.15
S.E. ± (0.40)a (0.28)b (0.23)° (0.16)d

Mean 6.49 7.50 6.21 , 7.59 7.09 7.60 6.99 6.90 7.35 6.60 7.56 7.08
S.E. + (0.20)e (0.14)1 (0.11)g

L.S.D. a t  5 percent: (a) 0.80 (h) 0.57 (e) 0.40 (f) 0.28 (g) 0.23

Analysis of variance: temperature P  <0.01, sex P  <0.001; in ter auctions: food x temperature P  <0.01; sex x tem
perature JP < 0 .05; sex x  food x  temperature P  <0.001

Food was another factor that effected silk production. Green cocoons and 
dry silk-shells weighed more when caterpillars were reared on seedling varieties 
of mulberry than on those from grafted ones (Tables 6, 7); yet, there was no 
significant difference in percentage silk content of green cocoons raised on any 
of the foods under trial (Table 8).

Of the seedling varieties green cocoons were observed to weigh more on 
M.alba (1.90 gm.) than on M. nigra (1.83 gm.). Among the inferior foods, 
M. nigra grafted produced heavier cocoons (1.59 gm.) than M. alba grafted 
(1.47 gm.). However, these differences within the seedling and grafted varieties 
are not of much significance because there is only a slight variation in actual 
silk production (Tables 6 & 7).

Of the two sexes female caterpillars always produced heavier green cocoons 
(1.87 gm.) than the males (1.53 gm.). However, silk shells from heavier female 
cocoons did not weigh more (0.25 gm.) than from lighter male cocoons (2.23 gm.) 
excepting only at 30 °C on seedling varieties (Tables 6 & 7).

c) P u p a l w eight
Live pupae weighed more at 25 °C (1.59 gm.) that at 20 (1.37 gm.) or 30 °C 

(1.33 gm.), the difference in weights at the latter two temperatures being not 
significant (Table 3).

Pupae did not become so heavy on grafted varieties of mulberry as on the 
seedling (1.60 and 1.54 gm. on alba and nigra seedling respectively) nor were 
they so heavy on M. alba grafted (1.23 gm.) as on M. nigra grafted (1.34 gm.) 
(Table 3).

Female pupae always weighed more (1.60 gm.) than male pupae (1.26 gm.) 
(Table 3).

d) R a tio  of live w eight to  d ry  m a tte r  in  pupae
At 20 °C the ratio of live weight to dry matter in pupae was higher (4.92) 

than at 25 (4.63) or 30 °C (4.67), thereby showing higher water content of pupae
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reared at 20 °C. The difference in the ratio at 25 and 30 °C was not significant 
(Table 4).

On M. nigra grafted the ratio was higher (4.89) than on any of the other three 
foods (4.62 to 4.73). There was no difference in this value between male and 
female pupae (Table 4).

e) In te ra c tio n  of tem p era tu re , food and sexes
If the influence of temperature and food on the weight of larvae and the 

weight and water content of pupae is considered in relation to the difference 
between the sexes, it appears that the females may fulfil their requirements 
better from a good quality food (leaves from seedling varieties of mulberry) 
at moderate lower temperatures, whereas males may be able to develop better 
on poorer food (leaves from grafted varieties of mulberry) at higher temperatures 
(Tables 1, 3 & 4). I t  is more economical to rear males (for identification in egg 
stage see K oksh, 1958), because they consume 20 per cent less food (H iratstxka, 
1920), produce green cocoons richer in silk content (Table 8) and perhaps can 
fulfil their requirements better than females under unfavourable conditions of 
food and temperature.

4. Adult lile and fecundity
The results showed that at 25 °C, the insects produced the highest number 

of eggs (532 per female). The number of eggs laid at 20 °C (451 per female) was 
higher than at 30 °C (311 per female) (Table 9a). Higher fecundity at 25 than 
at 20 or 30 °C was always associated with higher larval and pupal weights. 
This, however, was not observed while comparing the results at 20 and 30 °C, 
inspite of the fact that pupae contained more water at 20 than at 30 °C (Tables 1, 
3 & 4).

Table 9 a, b

A v e ra g e  n u m b e r  o f  e g g s  p e r  f e m a le  a n d  p e r c e n t a g e  s u c c e s s f u l  s p i n 
n in g  a t  d i f f e r e n t  le v e ls  o f  t e m p e r a t u r e  a n d  q u a l i t y  o f  fo o d

F o o d
20 °C

(a) F ee  
25 °C

u n d i ty  
30 °0 Mean

(b) P e rc  

20 °0
e n ta g e  sn  

25 °0.

rv iv a l  (sp 

30 °0
in n in g )1

Mean

M , alba seed. 483 568 385 478 88 84 50 74.0
M . nigra seed. 495 625 368 496 90 84 48 74.0
M . alba graft. 431 451 284 388 70 66 34 56.7
M . nigra graft. 395 484 206 361 82 88 72 80.7
S.E. ± (42.4)a (24.5)^

Mean 451 532 311 431 82.5 80.5 51.0 71.3
S.E. ± (21.2)°

L.S.D. a t  5 percent: (b) 48 (c) 42

Analysis of variance: tem perature P  <0.001; Food P <0.001

1 Percentage based on 100 insects in each treatm ent.

DOI: 10.21248/contrib.entom ol.18.1-2.249-258

http://www.senckenberg.de/
http://www.contributions-to-entomology.org/


©www.senckenberg.de/; download www.contributions-to-entomology.org/

;256 A. N. Verm a & A. S. Atwal, Development and silk production of Bombyx mori Linnaeus

The moths lived the longest at 20 °C (10.3 days), followed by 25 °C (8.8 days) 
■and then 30 °C (6.9 days) (Table 10).

Table 10
M e a n  l e n g t h  o f  a d u l t  l i f e  (days) a t  d i f f e r e n t  le v e ls  o f  t e m p e r a t u r e  
a n d  q u a l i t y  o f  fo o d

F o o d
2(

Male
°C
Female

2E
Male

°C
Female

3C
Male

°0
Fem ale

B
20 °0

5th sex 
25 °C

O
 

|
©

 
I

All tem 
Male

peratures
Female

Mean

M . alba seed. 13.9 9.5 12.0 7.5 6.8 6.4 11.7 9.7 : 6.6 10.9 7.8 9.3
M . nigra seed. 11.3 10.6 11.1 7.9 8.6 6.1 10.9 9.0 7.3 10.3 8.2 9.2
M . alba graft. 10.7 7.6 8.7 6.3 6.2 6.3 : 9.1 7.5 6.2 8.5 6.7 7.6
M . nigra graft. 10.3 8.9 11.4 6.7 9.2 5.9 9.6 9.0 7.5 10.3 7.1 8.7
S.E. ± (1.0)a (0.7)b (0.6)° (0.4)d-

Mean 
S.E. ±

11.5 9.1 10.8 | 7.1 
(0.5)?

7.7 6.1 10.3 8.8
(0.3)f

6.9 10.0 | 7.4 
(0.3)*

8.7

L.S.D. a t 5 percent: (a) 2.0 (d) 0.8 (e) 1.0 (£) 0.7 (g) 0.5

Analysis of variance: tem perature  P  <0.001; food P  <0.001; sex P <0.001; interactions: sex x food x temperature 
P  >  0.001, sex x temperature P <0.05

Moths laid the highest number of eggs when leaves from seedling varieties of 
mulbarry were used as food. This was associated with higher pupal weights, 
decreased larval and increased pupal duration (Tables 2, 3, 5 & 9a). It would 
appear that as compared to the lighter pupae, the heavier ones take longer for 
transformation into adults which are more fecund and generally longer lived.

Disregarding the effect of temperature, the adult life was the shortest (7.6days) 
on M. alba grafted and was about the same (8.7 to 9.3 days) on the remaining 
three foods (Table 10). The interesting observations from these experiments 
were that the males lived longer than the females and that the females laid the 
highest number of eggs at 25 °C even though they lived the longest at 20 °C.
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S u m m a ry

L arvae of Bombyx mori L in x a e t t s  were reared  on food of different qualities a t  different 
tem peratures. — I t  was found th a t  although th e  ra te  of developm ent was highest a t  30 °C 
and  lowest a t  20 °C, m ature  larvae and  pupae weighed more a t  25 °C. W ater content of 
pupae reared  a t  20 °C was higher th a n  th a t  a t  th e  other two tem peratures. L arvae reared 
on leaves from  seedling varieties of m ulberry developed more quickly th a n  those reared 
on leaves from grafted  varieties. The pupal period, however, was longer on the former 
th an  on th e  la t te r  food. The lower ra te  of larval developm ent on grafted varieties was as - 
sociated w ith  decreased larval and  pupal weights. Irrespective of tem perature  and  quality  
of food, larvae and pupae of females were always heavier th a n  those of males.

The ra te  of survival among caterpillars was lower a t  30 °C th an  a t 20 °C or 25 °C. I t  
was also lower on grafted  M . alba th an  on any  o ther food.

Silk production  by  caterpillars was highest a t  25 °C and  lowest a t 30 °C. W hen larvae 
were reared on leaves from seedling varieties o f m ulberry, they  produced more silk than
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those reared on leaves from grafted varieties. Female caterpillars always produced heavier 
green cocoons th a n  males. Silk shells from heavier female cocoons, however, did no t weigh 
more th an  those from lighter male cocoons, except a t  th e  unfavourable tem perature  of 
30 °C on seedling foods.

Insects laid  th e  highest num ber of eggs when reared a t 25 °C and the sm allest num ber 
a t 30 °C. There was no difference in larval and pupal w eights a t  20 °C and 30 °0, bu t 
lower fecundity a t  30 °C th an  a t 20 °C was definitely associated w ith the fact th a t  the life 
of th e  m oths was shorter a t the former than  a t  the la tte r  tem perature . Insects reared  on 
leaves from seedling m ulberry laid significantly more eggs th an  those reared on leaves 
from  grafted varieties. A dult life was shorter on grafted M . alba th an  on any  o ther food. 
Generally the males lived longer than  the females.

Z u s a m m e n fa s s u n g

L arven von Bombyx mori L inkaetts wurden m it verschiedenartiger N ahrung bei u n te r
schiedlichen T em peraturen  aufgezogen. — E s w urde festgestellt, daß die E ntw icklung bei 
30 °C am schnellsten und  bei 20 °0 am langsam sten verlief, daß aber die ausgereiften L a r
ven und  Puppen  bei 25 °C am meisten wogen. Der W assergehalt der gezogenen Puppen  
w ar bei 20 °C höher als bei den beiden anderen T em peraturen. A uf B lä ttern  von M aulbeer
säm lingen gezogene Larven entw ickelten sich schneller als auf B lättern  von gepfropften 
V arietäten  gezogene. Die Puppenperiode war jedoch bei der ersteren N ahrung länger als 
bei der letzteren. Die langsam ere Larvenentwicklung auf den gepfropften V arietäten  war 
m it geringerem Larven- und Puppengew icht verbunden. U nabhängig von der T em peratur 
und  der Güte der N ahrung waren Larven und Puppen von W eibchen im m er schwerer als 
von Männchen.

Die Ü berlebensquote der R aupen war bei 30 °C niedriger als bei 20 °C oder 25 °C. Sie 
w ar ferner bei gepfropftem  M . alba niedriger als bei jeder anderen N ahrung.

Die Seidenproduktion der R aupen war bei 25 °C am höchsten und  bei 30 °C am gering
sten. W enn die Larven auf B lättern  von M aulbeersämlingen gezogen wurden, erzeugten 
sie m ehr Seide als bei A ufzucht auf B lättern  der gepfropften V arietäten. W eibliche R aupen 
erzeugten ste ts schwerere grüne Kokons als männliche. Die Seidenhülsen der schwereren 
v'eiblichen K okons wogen jedoch nich t m ehr als die der leichteren m ännlichen Kokons, 
außer bei der ungünstigen T em peratur von 30 °C bei N ahrung von Sämlingen.

Die Insek ten  legten die größte Anzahl von Eiern, wenn sie bei 25 °C gezogen wurden, 
und  die geringste Anzahl bei 30 °0. Das Gewicht der Larven und Puppen  bei 20 °C u n te r
schied sich n ich t von dem bei 30 °C, aber die bei 30 °0 geringere F ruch tbarke it als bei 
20 °C häng t eindeutig dam it zusammen, daß das Leben der M otten bei der ersteren Tem 
p era tu r kürzer is t als bei der letzteren. A uf B lä ttern  von M aulbeersämlingen gezogene 
Insek ten  legten signifikant m ehr Eier als au f B lä ttern  von gepfropften V arietäten  gezogene. 
Das Leben im R eifestadium  w ar auf gepfropftem  M . alba kürzer als bei jeder anderen 
N ahrung. Im  allgemeinen lebten die M ännchen länger als die W eibchen.

P  e 3 io M e
JInqiiHKH Bombyx mori Linnaeus BtipaiHHBajiHcn np ii pa3JiHUHOii im m ii h  npii 

pa3JiiiqHbix xeM nepaxypax. —  OxMeuaJiocB, uxo pa3BHTiie npn  30 °C nponcxoflHjio 
B ßMcxpefliuee BpeMH, npii 2 0 °C b caMoe MepjieHHoe speMH, ho 3pejibie jihhhhkh  h 
KyKOJiKH HMejiH npH 25 °C caMHH bhcokhi!  Bec. Cogeps-Kamie bo h h  BbipameHHbix 
KyKoaoK 6h jio  n p a  20 °C Bbime tom n p n  o6ohx H pynix  xeM nepaxypax. H a  
jiHcxbHx cenm m  mejiKOBupbi pa3BHBajiHCb mroiHKH Sbicxpee tteM Ha jihctbhx 
ot npiiBHBOHHHX BapHanyift, IlepHOji; KyKOJiKH ÖMJia n p a  nepso it hhikh uniiHHee 
neM npit nocjieHHeií. MegJieHHoe pasBiixiie jihhhhok Ha Bxopoü nHipe 6mjio cbh- 
3aiiHo c MeHMiiHM BecoM jihuhhok H KyKOJiOK. He3aBHCHM0 ot xeM nepaxypti II 
Himpl JIHHHHKH H KyKOJiKH CÜMOK BCCTOa 0HJIH XHJKejICe UeM JIHHHHKH H KyKOJiKH
caM poB .— IlepeatHBaHHe jihühhok  npn 30°C  ÖBiiio H H »e qeM npH 20°G hjih  25°C .
17 Beitr. Ent. 18, H. 1/2
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O ho Sbijio ro w e  HHHie n p a  npuBBBoqHbix M . alba qeM y  bchkoh n p y ro ii iih iu h . —  
IIp0H3B0ji;cTB0 rnejiKa Gbijio y  jihhhhok npM  25°C  caMoe BbicoKoe h n p a  30°C  
CaMOe HH3K0e. E cJIH JIIiqHHKH BbipaiHHBaJIHCb Ha JIHCTbHX H3 CeHHHH, OHH 
npoH3BOHHJiH Sonbrae m e jin a  qeM n a  jn icT bflx  ot npaBHBoqHbix B a p a a p a a . /K eec- 
KHe jihhhhkh  npoH3B0HHJiH B cerpa 3eneHb.ie kokohh  TH>Kejiee qeM MyjKCKae. 
rn jib 3 b i m enK a Ttm-tejibix ateHCKiix kokohob H e  Ch jih  THwejiee qeM Te ot M y a tc ra x , 
KpoMe n p n  30 °C h n a m a  ot cenH ap. HaceKOMbie OTrarapbiBa,™ caMoe SoJibuioe 
q a c n o  p a p ,  e c jia  a x  B bipaipaB ana n p a  2 5 °G , caMoe MaJieHbKoe q ac jio  n p a  3 0 °C. 
B ee n a q a a o K  a  KyKOJiOK n p a  20°C  a e  OTJiaqajicH ot toto n p a  3 0°C , ho GoJiee HH3- 
K aa njioaoTBopHocTb n p a  30 °C qeM n p a  2 0  °C cBtraaHHa HecoMHenao tcm , hto 
GaGoqKH n p a  nepB oa TeM nepaType SKHByT K opoqe qeM n p a  n o c n e n e e it. H a  hhctbhx  
ot ceHHHa BbipameHHbie HacenoMbie oTKJiapbiBaJia carHH<|>HKaHTHo C oubine n a p  
qeM BHpam eaHbie n a  jihctbhx  npaBHBoqebix Bapaaaait. 7Ka3Hb b CTapaa 3pejiocTH 
GbiJia aa npaBHBoqHbix M . alba Kopoqe qeM Ha p p y ro a  n a m e . B  oGipeM caMHbi 
>khjih HJiHHHee qeM caMKa.
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