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Effect of food and temperature on the development
and silk production of Bombyx mori Linvarus

(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 Lin-
NAEUS. Work on the nutritive value of leaves from bush and male or female
mulberry trees has been conducted (DE, 1917; Corrapini, 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

Overwintered disease free eggs were procured and hatched at 24 (4-0.5) °C. The newly
emerged larvae were fed on leaves from seedling and grafted varieties of Morus alba (Lix-
NAEUS), the white mulberry, and Morus nigra (LINwARUS), the black mulberry. Wooden
trays (18 x 9” x 3”) covered with muslin cloth, were nsed for rearing. These were kept
in incubators which maintained constant temperatures of 20°, 25°, 30° (4 0.5) °C with
relative humidity varying from 60 to 70 per cent.

Larvae in the first and second stages were fed five times while those in the subsequent.
stages three times a day. The young larvae were offered chopped tender mulberry leaves,
and the older larvae whole leaves. The rearing trays were cleaned occasionally with one
per cent fromalin solution.

Mature larvae just before pupation were kept individually in plastic petri dishes of 3"
dia. with a circular filter paper at the bottom and a piece of muslin cloth on top, held fast
with a rubber band. For each treatment the mature larvae were grouped at random into
two, one for determining the weights of green cocoons, dry silk shells, live and dry pupae
and the other for recording the duration of pupal period and adult life. The weighing of
green cocoons, pupae and shells was done on the 8th day of spinning. The commencement
of spinning was considered as the end of larval and the beginning of pupal stage, which
means that the prepupal stage was always added to the pupal period. For determining
the dry weights, the samples were kept overnight in an electric oven at 105 °C. The dry
pupae and shells during transition from oven to balance were kept in desiccator containing-
anhydrous calcium chloride.

The least significant differences for comparison of results were calculated at the 5 per
cent level. Means were based on 10 observations.
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1. Besults 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

Mean live weight of mature larva (M @) at different levels of tem-
perature and quality of food

Tood 20 °C 25 °C 30 °C I Both sexes All temperature M
Male f Female | Male i Female | Male I Female t 20 °¢ 1 25 °C |30 °C| Male [ Female .
| | i [

M. alba seed. | 3887 | 4566 4044 | 4737 ;3811 4415 | 4226 | 4390 | 4113 3914§ 4572 | 4243

M. migra seed. | 3702 | 4391 | 4111 | 4846 f 3459 | 4238 | 4046 | 4475 | 3848 | 3757 | 4401 | 4124

M. alba gratt. | 2965 | 3232 3429i 3873 3071 | $390 | 3008 | 3051 | 8280 | 3155 | 3408 3326

M. wigragragh. | 3040 | 3417 | 3751 | 4096 | 3086 | 3307 1 3228 | 3023 | 8196 | 3292 | 3306 3449

S.E. 4 i (306.3)* | | (216.5)° - (176.8)¢ (125.0)¢

Mean 3398 | 3001 | 3833 | 4388 | 3356 | 3837 l 3650 4110 8507 | 3520 | 4042 | 3785

S.E. + [ (153.1)° | (108.2) (88.4)%

L.8.D. at 5 percent: (a) 603.2 (d) 246.2 | () 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

Mean length of larval life (hatching to pupation) in days at different
levels of temperature and quality of food

20 °C 25 °C 30 °C Both sexes All temperatures

Male | Female | Malo | Female | Male | Female |20 °0 |25 °C | 30 °C| Male | Female Moy

Food

M. olba seed. 34.3 34.1 26.2 25.6 22.2 28.5 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 | 253 | 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 wnigra grafb .| 86.4 36.2 26.3 27.7 24.6 25.8 36.83 | 27.0 | 25.2 | 20.1 29.9 29.5

S.B. + (0.50)* 0.35)° 5 0.29)°| (0.20)¢
Mean 36.2 | 355 | 26.4 | 268 | 23.2| 238 | 35.9 | 26.6 } 23.5 | 28.6 | 28.7 | 286
S.B. + (0.25)¢ 0.18)f (0.14)%

1.8.D. at 5 percent: (a) 0.98 (b) 0.68 (¢) 0.57 (d) 0.39 (e) 0.40 (f) 0.35

Analysis of variance: temperature P <C0.001, food P <0.001; interactions: food X temperature; sex X temperature
and sex x food x temperature P <{0.001, sex X food P <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 case 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

Mean weight of live pupa (M @) at different levels of temperature and
quality of food

Tood 20 °C 25 °C 30 °C ‘ Both sexes All temperatures A

29 Male | Female | Male 1 TFemale | Male | Female 1 20° ¢ [ 25 °¢ ] 30 °C | Male ’ Female B
AAAAA \
M. alba seed. | 1271 | 1722 | 1528 | 2070 | 1301 | 1714 | 1407 | 1799 r 1507 r 1367 | 1835 1601
M. wigra seed. | 1350 | 1847 | 1538 | 1848 | 1205 | 1478 | 1598 | 1693 | 1341 | 1364 | 1724 1544
M. alba graft. | 075 | 1184 | 1313 | 1548 | 1031 | 1357 | 1070 | 1430 | 1104 { 1106 | 1363 1235
M. nigragraft, | 1178 | 1435 | 1289 | 1602 | 1168 | 1354 | 1307 | 1446 | 1261 | 1212 | 1463 1338
$.B. + (80.7) (56.5)° ‘ ] (46.6)° (32.9)4
Mean 1193 | 1547 | 1417 1767 | 1176 | 14v6 | 1370 | 1502 | 1326 | 1262 | 1596 | 1420

; [

SE. & (40.3)° (28.5) | (esaE
L.8.D. at b percent: (a) 159.0 (b) 112.4 (¢) 91.8 (d) 64.9 (£) 56.2 (g) 46.0

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 x temperature P <(0.001; sex % 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

Mean ratio of live weight to dry matter in pupa at different leavels
of temperature and quality of food

Food 20 °C 25 °C 30 °C ‘ Both sexes All temperatures| M
Male | Female | Male | Female | Male | Female |20 °C {25 °C | 30 °C| Male | Female AL
M. abaseed. | 4.80 | 4.87 | 4.50 | 450 | 437 | 456 | 488 | 454 | 446 | 461 | 464 4.62
M. nigraseed. | 519 | 4.92 | 4.45 | 4.45 | 4.68 | 4.62 | 5.05 | 4.45 | 4.65 | 477 | 4.66 7
M. olba gratt. | 4.64 | 4.65 | 480 | 470 | 478 | 4.82 | 464 | 475 | 480 | 474 | 472 473
M. nigragratt.| 519 | 5.04 | 472 | 484 | 475 | 4.85 | 511 | 478 | 4.80 | 4.88 | 4.91 4.89
8.B. + (0.20)* (0.14)® 0.12)¢ (0.08)3
Mean 497 | 487 | 464 | 462 | 464 | 471 | 402463 | 467 | 475 | 478 474
S.E. + (0.10)° (0.07)f & (0.06)8
1.8.D. at 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 <C0.01
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Table 5

Mean length of pupal period (days) at different levels of temyperature
and quality of food

| 20 °C 25 °C | 30 °C Both sexes All temperatures
Food | | | . o o Mean
\‘ Male | Female | Male | Female | Male | Female | 20 °C l 25 °C ' 30 °C| Male ] Female
! ; _
M. albaseed. | 24.9 | 28.9 | 175 i 16.8 [ 15.7 | 15.0 | 24.4 | 17.1 I 153 | 193 | 185 18.9
M. migraseed. | 24.4 | 23.9 | 1771 181 | 145, 149 | 241 | 179 | 147 188 | 189 18.8
M. alba gratt. | 24.0 | 22.6 | 16.4 l 16.3 1 141 ] 148 | 2338 | 163|144 181 | 17.9 18.0
M.nigragratt.| 241 | 237 | 166 ] 165 | 13.3 | 151 | 23.9 | 16.5 | 14.2 | 180 | 18.4 18.2
S.E. + (0.5)% ] | é 0.8)° (0.9)° 0.2)%
i i i
Mean 243 | 285 | 17.0 | 169 | 144 | 1490 230 | 169 | 146 | 185 | 184 18.4
S.E. + ! | (02)° g (0.1)* (0.1)%
L.8.D. at 5 percent: (a) 1.0 (c) 0.6 (d) 0.4 (e) 0.5 £ 0.3

Analysis of variance: temperature P <(0.001; food P <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 (56.79,) 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

Mean weight of green cocoon (M &) at differentleavels of temperature
and quality of food

Food 20 °C 25 °C 30 °C Both sexes All temperatures Moan
2 Male ‘ Female | Male | Female | Male \ Female | 20 °C ‘[ 25 °C } 30°C | Male | Female b
- i
M. alba seed. 1529 | 2010 1880 l 24356 1547 2004 1769 ‘ 2158 | 1776 | 1652 2150 1901
M. nigra seed. | 1625 2150 1875 ; 2208 1428 1723 1887 . 2041 | 1576 | 1643 | 2027 1835
M. albe graft. | 1200 | 1418 1593 | 1795 1217 1577 1307 ! 1604 | 1397 | 1337 1595 1466
| ]
M. nigra graft. | 1475 E 1671 1573 ’ 1878 1392 1574 1578 ‘ 1725 | 1483 | 1480 1707 1594
S.B. + l (79.9)* (56.5)° (46.2)° (32.6)%
- i -

Mean 1457 | 1811 | 1730 2079 | 1306 | 1720 | 1634 | 1004 | 1558 | 1528 | 1870 1699
5B+ ‘ (CEAOLE (28.2)f (23.0)8 |
L.5.D. at 5 percent: (a) 157.4 (b) 111.3 (c) 90.8 (@) 64.2 () 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 weight of larvae

Weight of mature larvae was higher (4.1 gm.) when reared at 25 °C than at
20 (3.6 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 Hirarsuxa
(1920) who observed that in the fifth stage female silkworms consumed about
20 per cent more leaves than the male silkworms.

b) Silk production

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

Mean weight of dry silk-shell (M @) at different levels of temperature
and guality of food

20 °C 25 °C 30 °C Both sexes All teraperatures,

Food Male | Female | Male | Female | Male | Female | 20 °C| 25 °C | 30 °C| Male | Female

Mean

246.1 260.6! 284.2 272.4

M. alba seed. |236.3| 263.2 |318.1| 325.9 | 228.5 263.7 249.2]322.0
220.6| 252.3 | 277.1 264.7

M. nigra seed. | 250.4 | 277.6 |307.3| 311.8 |199.4| 241.9 |264.0 | 809.5
M. alba graft. |205.0| 205.2 |252.6 220.2 |174.8| 206.1 |205.1 240.9 |190.4| 210.8| 213.5 212.1
M. nigra graft. | 206,21 2140 1250.3) 248.0 |203.3) 207.8 |210.1]249.1 ) 205.5| 219.9 | 223.2 221.6

8B + arm? (2.5 LT (7.2)0
Mean 224.2 | 240.0 |282.0 l 278.7 | 201.6| 229.8 | 232.1 } 280.3 1 215.6| 235.9 I 249.5 242.7
S.B. + | eer (6.2}t (5.1)8

L.8.D. at b percent: (a) 34.8 (b) 24.6 @ 141 (e) 16.7 @ 12.2 () 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 temperature P <0.05, sex x food x temperature P <0.001

at 30 °C 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, temperature has been observed to have a definite effect
on production of silk. Plutella caterpillars reared at 18 °C produced significantly
more silk than those reared at 25 °C (Arwar, 1955).
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Table 8

Meanratioof green cocoontodrysilk-shell weight at differentlevels
of temperature and quality of food

Food 20 °C 25 °C 30 °C Both sexes All temperatures| Mes
Male | Female | Male | Female | Male | Female |20 °G| 25 °0 | 30 °C .

M. abaseed. | 652 | 747 | 588 | 754 | 686 | 761 | 609 | 671 | 723 | 642 | 754 | 6.98
M. wigra seed. | 6.67 | 7.82 | 6.28 | 7.16 746\ 716 | 7.24 | 672 | 7.81 | 6.80 | 7.38 | 7.08
M.albagraft. | 591 | 6.94 | 6.3¢ | 811 | 7.28| 807 | 642 | 7.22 | 7.67 | 6.5L| 770 | 710
M. migragratt. | 6.87 | 7.79 | 6.35 | 7.56 679‘ 7.59 | 7.33 | 6.95 | 7.19 | 6.67 | 7.64 ; 7.15
S.B. + (0.40)* 1 (0.28)° (0.23)¢ i ©.16)%
Mean | 640 | 750 | 621 | 750 | 7.00] 7.60 |60 690 | 735|660 | 756 | 7.08
8.5, + ] (0.20)¢ i (0 14) L (0118 i
1..8.D. at 5 percent: (a) 0.80 (b) 0.57 (e) 0.40 (f) 0.28 (g) 0.28

Analysis of variance: temperature P <0.01, sex P <(0.001; interanctions: food X temperature P <0.01; sex x tem-
perature P < 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).

¢) Pupal weight

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 albae 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) Ratio of live weight to dry matter 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) Interaction of temperature, 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). It is more economical to rear males (for identification in egg
stage see KorsH, 1958), because they consume 20 per cent less food (HIRATSUKA,
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 life 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 8a, b

Average number of eggs per female and percentage successful spin-
ning at different levels of temperature and quality of food

Food (a) Fecundity (b) Percentage survival (spinning)*

20 °C [ 25 °C | 30°C Mean 20 °C E 25 °C 30°C Mean
M. alba seed. 483 568 885 478 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 I 66 34 56.7
M. nigra graft. 395 484 206 361 82 ‘l 88 72 80.7
8.E. & (42.4)* (24.5)° ‘

|

Mean 451 582 | sn 431 82.5 \ 80.5 5.0 71.3
8.E. + (21.2)°¢ |
L1.8.D. at 5 percent: (b) 48 {c) 42

Analysis of variance: temperature P <0.001; Food P <0.001

1 Percentage based on 100 insects in each treatment.
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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

Mean length of adult life (days) at different levels of temperature
and quality of food

T

20 °C 25 °C 30 °C Both sexes |All temperatures|
Food . : e ) ; Mean
Male \ Female | Male [ Female | Male | Female | 20 °C ] 25 °C k 30 °C| Male f Female
i H i
M.albaseed. | 13.9 | 9.5 | 120 7.5 6.8 | 64 | 117 97 | 6.6 | 10.9 } 7.8 9.3
M. migraseed. | 11.3 | 10.6 | 11.1 | 7.9 8.6 61 |109| 9.0 | 7.3 | 103 82 9.2
M. alba graft. | 10.7 1 7.6 g7 63 | 62| 63 911 75 | 62| 85| 6.7 7.6
M. nigra graft.| 10.3| 89 | 114 | 6.7 9.2 | 5.9 9.6 { 9.0 | 7.5 | 103 7.1 8.7
8B + (1.0)* i ©.7)P (0.6)° 0.0)%
Mean 15| 91 [108] 71 | 77| 61 |13 88 | 6o | 100 74 8.7
S.E. + f L0 ,‘ ©.3)1 (0.3)%
1.8.D. at b percent: (a) 2.0 (d) 0.8 (&) 1.0 () 0.7 (g) 0.5

Analysis of variance: temperature P < 0.001; food P <{0.001; sex P <0.001; interactions: sex X food » 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 (7.6 days)
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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Summary

Larvae of Bombyx mori LINNAEUS were reared on food of different qualities at different
temperatures. — It was found that although the rate of development was highest at 30 °C
and lowest at 20 °C, mature larvae and pupae weighed more at 25 °C. Water content of
pupae reared at 20 °C was higher than that at the other two temperatures. Larvae reared
on leaves from seedling varieties of mulberry developed more quickly than those reared
on leaves from grafted varieties. The pupal period, however, was longer on the former
than on the latter food. The lower rate of larval development on grafted varieties was as-
sociated with decreased larval and pupal weights. Irrespective of temperature and quality
of food, larvae and pupae of females were always heavier than those of males.

The rate of survival among caterpillars was lower at 30 °C than at 20 °C or 25 °C. It
was also lower on grafted M. albe than on any other food.

Silk production by caterpillars was highest at 25 °C and lowest at 30 °C. When larvae
were reared on leaves from seedling varieties of mulberry, they produced more silk than
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those reared on leaves from grafted varieties. Female caterpillars always produced heavier
green cocoons than males. Silk shells from heavier female cocoons, however, did not weigh
more than those from lighter male cocoons, except at the unfavourable temperature of
30 °C on seedling foods.

Insects laid the highest number of eggs when reared at 25 °C and the smallest number
at 30 °C. There was no difference in larval and pupal weights at 20 °C and 30 °C, but
lower fecundity at 30 °C than at 20 °C was definitely associated with the fact that the life
of the moths was shorter at the former than at the latter temperature. Insects reared oun
leaves from seedling mulberry laid significantly more eggs than those reared on leaves
from grafted varieties. Adult life was shorter on grafted M. alba than on any other food.
Generally the males lived longer than the females.

Zusammenfassung

Larven von Bombyx mort LINNaEUs wurden mit verschiedenartiger Nahrung bei unter-
schiedlichen Temperaturen aufgezogen. — Hs wurde festgestellt, daf die Entwicklung bei
30 °C am schnellsten und bei 20 °C am langsamsten verlief, dafl aber die ausgereiften Lar-
ven und Puppen bei 25 °C am meisten wogen. Der Wassergehalt der gezogenen Puppen
war bei 20 °C hoher als bei den beiden anderen Temperaturen. Auf Blattern von Maulbeer-
simlingen gezogene Larven entwickelten sich schneller als auf Blattern von gepfropften
Varietidten gezogene. Die Puppenperiode war jedoch bei der ersteren Nahrung linger als
bei der letzteren. Die langsamere Larvenentwicklung auf den gepfropften Varietiten war
mit geringerem Larven- und Puppengewicht verbunden. Unabhéngig von der Temperatur
und der Giite der Nahrung waren Larven und Puppen von Weibchen immer schwerer als
von Ménnchen.

Die Uberlebensquote der Raupen war bel 30 °C niedriger als bei 20 °C oder 25 °C. Sie
war ferner bei gepfropftem M. alba niedriger als bei jeder anderen Nahrung.

Die Seidenproduktion der Raupen war bei 25 °C am hochsten und bei 30 °C am gering-
sten. Wenu die Larven auf Blattern von Maulbeersdmlingen gezogen wurden, erzeugten
sie mehr Seide als bei Aufzucht auf Bldttern der gepfropften Varietdten. Weibliche Raupen
erzeugten stets schwerere grime Xokons als ménnliche. Die Seidenhiilsen der schwereren
weiblichen Kokons wogen jedoch nicht mehr als die der leichteren mannlichen Kokons,
auBer bei der ungiinstigen Temperatur von 30 °C bei Nahrung von Sdmlingen.

Die Insekten legten die grofte Anzahl von Eiern, wenn sie bei 25 °C gezogen wurden,
und die geringste Anzahl bei 30 °C. Das Gewicht der Larven und Puppen bei 20 °C unter-
schied sich nicht von dem bei 30 °C, aber die bei 30 °C geringere Fruchtbarkeit als bei
20 °C hiingt eindeutig damit zusammen, dafl das Leben der Motten bei der ersteren Tem-
peratur kiirzer ist als bei der letzteren. Auf Blittern von Maulbeersimlingen gezogene
Insekten Jegten signifikant mehr Eier als auf Blattern von gepfropften Varietdten gezogene.
Das Leben im Reifestadium war auf gepfropftem M. albe kirzer als bei jeder anderen
Nahrung. Im allgemeinen lebten die Ménnchen linger als die Weibchen.

Pesiome

JInauntiu Bombyx mort LINNAEUS BBRIpalGMBAlUCh IPH DPa3inyHONR IWINK U PR
pasiImYuEX TeMoeparypax. — OrMedanock, 416 passurie npn 30 °C npoucxomuio
B GuicTpenee Bpems, Ipu 20°C B camoe MensIeHHOe BpeMA, HO 3peJible JUUMHKA U
ryroaxy umenn npu 25°C camaiii Beicokni Bec. Copepmanue BOIB BHPALIEHHEIX
KyKoJo% Gpuro npu 20 °C Bbuue weM mpu o0ouX [APYTHX TeMmueparypax. Ha
JUCTHAX CeAHUI IMEIKOBHIbI DASBUBANUCE JHYNHKM ObICTpee YeM Ha JIUCTHhAX
OT IPUBKBOYHEIX Bapuanuii. [lepuon KyxOJAKZA GHLIA IDU HepBOi UMY HIuHIEEe
yeM Op¥ rnochenHeil. MengsenHoe pa3puTHe JIMYMHOK HAa BTOPOR mwine ObLIO CBA-
3aHHO ¢ MEHBIIHM BeCOM JHYMHOK M RyroJox. Hesasmcumo oT Temmeparypbl i
UBINK JTUGUHKA U KYKONKY CAMOK BCeria OB TsuHeNee YoM JANINBHRY U KYKOIKA
camitos. — IlepemuBanne guunHok npu 30 °C 6p110 Hisxe yem 1pu 20°C uan 25°C.
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OHO §BIJIO TOe HUMe ITPHU IPUBUBOUHBIX M. albe yeM y BCAKOR ADPYToO¥ MHINH. ——
IIpoussomcTBo méjKa OpLio y amduHor nper 25°C camoe Beicoroe u npu 30°C
camoe Husxoe. Eciam JHUMHKE BHPAMMBAIUCh HA JUCTHAX U3 CeAHUI, OHHU
NPON3BOMKUIN GONbIIe IEIKA YeM Ha JIMCThAX OT IPHMBHBOYHBIX Bapuarmii. Hlenc-
KUe JUYAHKYA IPOUMBBOJAMIM BCEITa 3eJEHBICE KOKOHBI TsKesee UYeM MYIKCKUe.
Tuapssl mEaKa THRETBIX HeHCKAX KOKOHOB He GbININ THAMKeJee UeM Te OT MYMRCKIX,
rpome npu 30°C u numm or cesHuy. Hacemombple OTHIANBIBAINA camMoe GOJBIIOE
qUC0 AN, ecyu ux BeIpammBain upu 25°C, camoe mMalieEbpKoe uueao npu 30°C.
Bec nuunnor 1 KyRoJoK npu 20 °C He oranyadca ot Toro upu 30°C, Ho Goiee HU3-
Kaa mroxoropHocth npu 30°C uyem npu 20°C cBfA3aHHA HECOMHEHHO TeM, UTO
0aGouny IPY NEPBOY TeMmepaType MHUBYT KOPoYe YeM Ipu nmocxenueil. Ha smerpax
OT CesTHMI] BhIpalieHHble HACEHOMble OTHJIANBIBAJN CHTHUQUKAHTHO 00Jblle sHIl
YyeM BHIpAlleHHEbIE Ha JIMCThAX IIPUBUBOYHEIX Bapranuii. J{UsHD B CTaflH 3PEJIOCTH
Opliia HA TPUBUBOUHBIX M. albe Kopode YeMm Ha Apyroii mume. B ofmem camirst
KUY XIUHHEE 9€M CAMHKH.
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