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SUMMARY

Forty-nine plant species as additives to silkworm artificial diet and 5 species as cellulose sources
for artificial diet were screened for their economic values as feed-resources for the silkworm.

Feeding response to artificial diet was tested on 82 silkworm strains. The effect of rearing con-
ditions on feeding response and enzyme nctivities in the silkworm was investigated.

The results were summarized as follows.

1. Seven species out of 49, Vigna sinensis ENDL, Ipomoea vatatas Lamarck, Cyperus anuricus
Var. Laxus, Alnus japonica Stendel, Trifolium repens L, Prunus serrulata Lindley, Var, Glycine
max L increased feeding response, compared with the basic formula of artificial diet.

2. The economic values of Vigna sinensis ENDL, Ipomoea vatatas Lamarck, Cyperus anuricus
Var. Laxus, Alnus japonica Steudel, Cassia tera L, Erigeron canedensis L as feed-resources for
artificiale diet were recognized, through feeding experiment during the entire larval stage.

3. Mulberry cellulose showed the best results in rearing and cocoon characteristics.

4. The extent of feeding response varied according to strains and varieties. Varieties in japanese
strains showed higher feeding response than those in chinese and european varieties, with con-
siderable variations among a varieties in strains.

5. The begining of 4th instar seems to be a proper time to convert from mulberry to artificial
diet, or artificial diet to mulberry, however the middle of 3rd instar seems acceptable.

6. The optimum temperature for artificial diet rearing is 30°C during the period of 1st-3rd
instar and 28°C for 4th-5th instar.

7. Electrophoretic isozyme patterns of esterase and acid phosphatase on agarose gel, as affected
by strain, rearing temperature and feed-resources, were observed as follow.

(1) Isozyme patterns of mid-gut esterase varied, depending on instar. One or two more isozyme
bands were observed in the larvae than feed on the mulberry fed for the artificial diet.

(2) A strain, chinese-15 with a higher feeding response, had 1~2 more bands than chinese-60
with a lower feeding response.

(3) Five bands of mid-gut esterase in 3rd and 4th instar larvae reared at 28°C, and 4 for 3rd
instar and 6~7 for 4th instar larvae at 35°C were observed. .

(4) No similar esterase bands could be found among mid-gut, blood and silkgland. There are
five esterase bands in the midgut, one in blood and three in silkgland.



(5) There was rather small difference in acid phosphatase types of mid-gut and blood according

to varieties and rearing temperature. No active band was shown in silkgland. In midgut, there

was one acid phosphatase band at 3rd instar, two at 4th instar and three at 5th instar. In blood,

one active band at 3rd or 4th instar and three bands at 5th inster were detected.
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Table 1-1. Composition of diet for silkworm

100(g)
Dry matter(g)
Substance Wm
instar | instar
Mulberry leaf powder 50 20
Potato starch 5 15
Soybean meal, defatted 17 30
Agar 10 10
Cellulose powder 10 17
Citric acid 1 1
Ascorbic acid 2 2
Sugar 5 5
Vitamin B mixture added added
Antiseptic added | added
Dist. water 300ml | 300ml

(2) EAALEMEAR % WRHG®
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Table 1-2. Feeding responses of the silkworm to the plant of the artificial diet

Feeding Evading 2nd instar
Plant species ratio of ratio of Wt. of
response silkworm moulted sleeping moulted
silkworm | silkworm | silkworm
% headsf % % mg
Control 7| &A S 73.5 0 86.7 13.3 5.2
Ricinus communis L. #]u}=} -0 .0 0 0 0
Parthenocissus thunbergii Nakai 7.1 1.0 0 33.5 0
b DR
Lespedeza bicolor Turkzaninow Var. 41.8 0.5 37.1 29.9 4.7
A v
Cucurbita spp. 34} 58.4 0 79.0 14.8 5.8
Forsythia koreana Nakai. 7§32 27.0 0.5 6.0 4.0 2.9
Perilla frutescens Var. E7i 27.5 3.5 6.1 30.0 2.3
Calendula arvensis L. #43 50.5 0 54.6 17.2 4.8
Humulg japonicus Siebeld et Zuccaini. 54.5 1.0 55. 4 22.3 5.1
Persicaria hydropiper L. o # 20.3 1.5 11.7 36.7 5.3
Kummer owia striata Schindler | 5% 41.7 0 42.7 44.8 5.8
Cyperus anuricus Var. Laxus % 4to) 66.6 0 79.4 18.6 7.0
Vitis amurensis Ruprecht = §4% 45.5 0 61.4 2.0 5.7
Sorglum vulgare Person < 50.9 0 55.1 33.9 5.7
l')}ilg!i?]ria sanguinalis (L) Scopoli Var. 49.2 0 62.5 22.0 4.7
Vicia villosa Roth #i¢}&] # A 34.3 0 68.7 16.7 5.6
Elaeagnus crispa Thunberg Var. 45.9 0 4.0 82.0 5.0
na 4 o}y
Vigna sinensis Endl %% 78.3 0 90.6 6.0 7.0
Rubus crataegifolius Bunge 4}%7] 64.6 0 0 77.6 0
Phaseolus and ularis W.F Wight % 47.5 0 84.8 11.1 5.9
Ipomoea batatas Lamark x¥v} 58.2 0.5 88.2 5.2 6.1
Amaranthus mangostanus L. ¥ & 41.9 0 61.5 29.2 5.2
Paulownia coreana Uyeki Q&4 44.5 0 74.0 16.0 6.1
Commelina communis L. 27 v} 37.4 0 82.7 8.6 5.5
Zea mays L. SFF 51.0 0 57.0 22.0 5.7
Equisetum arvense L. 4]=7] 50.0 0 55.0 31.0 5.4
Cercis chinensis Bunge 4elr] v 23.5 1.0 74.0 0 3.1
Rhododerdron mucronlatum Turczaninow 0 2.0 0 0 0
AgA 5
Platanus orientails Zglgvx 10.0 0.5 35.0 36.0 5.1
Acer negundo L: W@ =¥ 48.0 2.5 0 89.0 0
Populus monilifera Aiton =] F4% 0 0.5 0 0 0
Trifotium repens L. E7 & 59.0 0 75.0 17.0 6.9
Prunus serrulata Lindley Var. ¥4 % 61.0 0 68.0 14.0 6.9
Setaria viridis (L) P. De Beauvois 29.0 0 45.0 26.0 5.3
et E
Robinia pseudoacacia L. o}4A w4 43.0 0 53.0 25.0 5.2
Glycine max L. 4+ 56.0 0 77.0 13.0 7.0
Quercus acutissima Carruthers 3% 38.0 0 0 85.0 0
Salix babylonica L. % & 57.0 0 55.0 30.0 5.7
Pinus koraiensis Siebold & Zuccarini 25.0 0 0 47.0 0

3+
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Pinus densiflora Siebold & Zuccarini 0 2.5 0 6.0 0
A
Zoisia japonica Steudel zt#] 59.0 0 61.0 26.0 4.3
Trisetum bifidum Ohwi %23 47.0 0 20.0 32.0 1.4
Kochia scoparia Schrader 2] 43.0 0 2.0 3L.0 3.8
Alnus japonica Stendel %]y 76.0 0 63.5 36.5 5.4
Lespedeza tetraloba Nakai %] u] & 0 2.0 0 0 0
Hibiscus syriacus L. %3} 42.0 0 27.0 46.0 4.9
Sabina chinensis (L) Antoine ¥v}4 3.0 7.0 0 0 0
Cassia tora L. A9} 79.0 0 74.0 20.0 5.7
Erigeron canadensis L. %z 74.0 0.5 50.0 44.0 5.3
Ailanthus altissima Swinggle 7%} 0 1.0 0 0 0
# -2l Alafio 2 EREL 0~79% REAX F Folyz ol KHE Wil & WRIES RIFS
gt el ded zddA EHRE 28 dedA @  Zlo} Ffiffe] BT vzt ATR A& HLH
€ Ao] 686, 30% KW 8% 60% LlLo] 8kl e Beevy, A, UEEDE, AvE, W

ol 278 30~59%9 Wkl sl

2t WEBE 73.5%0 HHd vk | 2o
FEEL ez Sl 2L B2 T4y, L3vy
76%, E¥ 78.3%, A9 19%BA 4] ol ¥ WY
& oo ATEBEEZ MAYTY MEY BE
H3 A

2BEEZEC QA E 0~91%] AXH A=
EEEF dbAAA S FEM FEEY 851 BEH
9z MEE 87.6%4 HIAd FHF 90.6%, =Tvt
88.2%2 T o & @l 39 79%, g 4o
79.4%, 2AFUF 82%, P 84.8%, 2AY 82.7%
24 ¢ o BEEE ez g

234 BEEHE A FAHA odd Eo4 B
of Ao wal Aol Rinsel EXZE= PE
Hmste EiEel FRAS B 19, $E540d, €Y
B, HeteivlF, 2, 2yel, 25Uy, 9k, 24

AT Holoh, MmEE 2 Muyame L=y RS
ZRo| weha Folo HWARK vzA deue A
& BRIAT FRERE A WA Yot Eho)
Age] Wt A9 e BBE @H) HY BER
£9 BEclS ¥ £ g 29y BB BAK
Bol BIFST Esh B0l Aol wet An B4R
gA5e FREKS FRd HAA: RHs o
& otk ol o] FAAHEIRE Wokol A S (1959),
Fraenkei(1959), @I+ FR1966), kit £(70%E
& Yoo fMRES IBOA REAE HEMED
A D E Ao MRS T BEC FEE AoE
BERL QAT AT Hilol} AFEY 0=
e pEE, KSR SRRS, BEHE L Bh
#EE, 248 AdAR BEY kad WA= g7
@i B ATEY 224974 ATS sty
AFRE A n BEES REts AL 4 %

Table 1-3. Feeding response of the several plants to the artificial diet

Ttem g 2nd instar ‘ 3rd instar | 5th instar | é § §
© o o Q
w j=" (=] Q
¢ M El wBo Bl Bl o8 E |88 B | S | o5
T |oEsRpRasiososy k| 5 | o |8
B O R S e S SR s I il I T B
¢ KET]” EEET|” BG” €6 3| P ERE-NE
Plants = S &~ K
% % %| mg] mg day % gl %
Control 73.5 86.8 90.9] 34.0, ° 92| 4.86 27.1 91| 1.72{ 18.2
Vigna sinensis ENDL %% 78.31 90.6 95.0; 42.3 1020 5.100 26.2] 100 1.80| 20.31
Ipomoea vatatas Lamarck =7v} £8.2 88.2 89.9 33.1 93] 4.91] 26.9 96| 1.78 13.29
Cyperus anuricus Var, Laxus 66.6| 79.4 83.0] 41.4] 118 5.17] 25.7| 100 2.00{ 21.35
& Ao
Alnus japonica Stendel 224§ | 76.0] 63.5 87.0) 72.9 112 5.35 26.7] 100 1.95 19.53
Cassia tera L. A% A 79.0 74.0 93.0; 83.3 123 5.52] 25.4 100! - 1. 30 20.64
Erigeron canadensis L. %% 74.0{ 50.0; 89.0] 65.6 107| 5.09] 26.5 1001 1.79 22.87
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Table 1-4. Relationship between economical characters and extracted cellulose powder

Item|

\ 2nd instar 3rd instar 4th instar
Ratio of | Wt. of Ratio of | Wt. of Wt. of .
moulted | moulted | Mortality | moulted | moulted | Mortality | moulted | Mortality

Kind of celluloses silkworm | silkworm silkworm | silkworm silkworm

Pine 72.3% 6. g 4.4% 72.9% 36mg, 4.1% 112mg 2.1%
Mulberry 78.4 6.8 4.7 53.6 29 2.0 124 G
Lauan 74.7 5.6 10.3 45.9 27 6.6 106 23.8
Alder 62.3 6.0 6.3 61.7 23 4.2 118 4.6
Popular 32.4 5.6 12.7 21.6 21 47.7 92 33.6
Coatrol 80.6 6.9 5.2 74.6 34 2.3 131 1.3
Item .
5th instar . .
\ Mortality | by ation | Ratio of Wt. of a| Ratio of
- Wt.l ofi ; \ﬁ’t. of Mortal of larval ‘1 cocoon
I~ moulte ully gro- { Mortality of larvae | pupation | cocoon
Kind of cellulosek silkworm | wn larva stage shell
Pine 0.6259 3.53¢ 6.6% 17.2% 29. 2dh| 84.6%F 1.4959 - 18.14%
Mulberry 0. 647 4.21 4.2 10.9 28.12 90.0 1.621 18.46
Lauvan 0.516 3.12 37.5 78.2 31.8 78.1 1. 096 14.32
Alder 0.626 4.01 11.9 27.0 29.6 81.5 1.532 17.64
Popular 100 :
Control 0.676 4.24 2.6 13.1 28.6 89.6 1.697 18.83




Table 1-5. Relationship between economical charaeters extracting methods of cellulose powder

\,. Item 2nd instar ‘ 3rd instar 4th instar
Ratio of | Wt. of Ratio of | Wt. of Wt. of
moulted | moulted | Mortality | moulted | moulted | Mortality | moulted | Mortality
| silkworm | silkworm kworm | silkworm silkworm
Treatment ~
PA 82.0% 7. 1mg 2.3% 75.0% 31my| 8.1% 1339, 6.6%
Mulberry | NaOH 80.3 6.9 4.7 79.1 29 6.2 136 8.6
Non-tr 76.6 5.8 8.3 43.4 24 13.0 98 17.5
PA 84.3 7.3 0.7 80.0 ] 38 4.0 140 8.1
Pine NaOH 86.7 7.1 2.3 73.4 33 8.1 131 4.4
Non-tr 6.3 4.3 100
Control | 77| 73 20 | 813 | 33 l 37| us| 63
 Item{ L. o
5th instar . .
\ Mortality }\ puration | Ratio of | Wt. of a | Ratio of
“ Wt.1 o(f1 ¢ \l‘{t. of Mortal of larval ‘1 cocoon
moulte ully gro- ortality of larvae| pupation | cocoon
T \ silkworm | wn larvae stage shell
reatment
‘ PA 0.7329 4.1379 9. 5% 26.5%| 29.12dhl 81.57%| 1.4169 17.96%
Mulberry ‘ NaOH 0.754 4.38 2.4 21.9 28.15 | 82.50 1.589 18.34
| Non-tr 0. 567 3.12 37.2 76.0 32.10 58. 33 0.884 1.42
{ PA 0.785 4, 452 6.8 19.6 28.8 85. 36 1.562 18.17
Pine | NaOH 0.701 | 4.204 11.6 2.4 20.5 | 78.94 | 4121 | 18.06
| Non-tr 100
Control { 0.800 | 4.481 l 3.7 ] 157 | 2810 | 9150 | 1567 | 1891
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Table 1-6. Effect of replaced-celluloses by chemically treated mulberry branch on development of 5th instar

Daily increasing number of body weight
Cellulose
1| 2 | 3 4 5 6 7 8 day
Chem. cellulose 100 157.8)  231] st 41| aso] 51y Qccurance of matured
M-0 cellulose 1 153.2 193 290) 374 444 501 "
M-1 cellulose 100 154.9] 202 316 403 478 539 "
M-2 cellulose 100, 148.5 213 312 396 471, 538 "
M-3 cellulose 100 157.3 218 323 410, 480, 546‘ "
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Table 1-7. Qualities of cocoons
female male

Cellulose Wt. OfaRatio Oth. of aRcz:)tégo’(l)f
cocoon Shgi)ln cocoon Sh e ll

Chem. cell. 1.2229 15%) 1.053 4 18%
M-0 — - — —
M-{ 1.256 15 | L1110 18
M-2 1.422 | 15 1.018 16
M-3 1.486 14 11.078 16

F 1-74 A4 WttEo ¥ AL B Ko

7l AEold. ¢mAE 14~15%0) =,

FIAE 16~

18%24 ¢nAd e 2~4% © & BiEE Y

Table 1-8. Relationship between economical characters and composition of cellulose powder.

\ Ttem 5days after hatching 10days after hatching 15days after hatching

. Wt. of + "Wt of . Wt. of "
Cellulose | silkworm Mortality silkworm Mortality silkworm Mortality
0% 4. 279 22.2% 17mg 71.7% 53mg 6.1%

7.5 6.4 8.3 35 4.3 112 4.5

15.0 6.2 6.5 37 2.1 135 0

22.5 5.8 10.3 34 2.2 127 2.3

30.0 5.1 14.2 30 6.9 102 5.0
\~ - Ttem 20days after hatching Wt. of Mortality |~ Ratio of Wt. of a | Ratio of
- Wi of fully grown| of larval cocoon

Cellulose “~d silkworm Mortality larvae stage pupation cocoon shell
0% g % g 100 % % g %

7.5 0.948 2.3 3.85 19.4 86.84 1.236 16.32

15.0 0.702 2.1 4.22 10.1 90. 69 1.624 18.47

22.5 0.679 0 4.16 15.5 92. 5G 1.516 | 17.63

30.0 0.513 5.2 3.37 31.6 82.35 1. 441 16.75
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Table 2-1. Composition of ihe artificial diet

Substances 1~3 instar | 4~5 instar
Mulberry leaf powder 25 20
Starch 8 12
Agar 4 4
Buckwheat powder 6
Soybean powder 338 38
Cellulose 15 15
Soybean oil L5 1.5
Citric acid 0.3 0.3
Ascorbic acid 0.5 2
Sucrose 5 5
K,HPO; 0.5 2.4
Panamycin 0.05 0.05
Hydroquinon 0.05 0.05
Propionic acid 1.5 1.5
B-sitosterol 0.2 0.2
Inositol 0.2 0.2
Vitamin B mixture 1 1
Sorbic acid 0.2 0.2

Water 300me 30022
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Table 2-2. Feeding response of the strains to the artificial diet, afid its relation to the larval

moulting and growth

Feeding 2ud“ fgt?r 3rd instar
Variety Strain ratio of Wt. of | Ratio of | Wt. of
response | moulted | moulted | moulted | moulted
silkworm | silkworm | silkworm | silkworm

Kumgang C 90.7%| 88.9%  4.7mg| 45.42] 23.6m9
Moran J 48.6 100.0 4.0 4.1 14.9
Huga C 94.6 89.4 4.4 40.9 17.4
C 60 plain C 24.6 40.5 3.7 6.6 14.5
cz2T C 51.3 67.5 5.3 15.3 27.1
Ubeck E 98.0 85.7 3.8 11.9 18.3
Haeseckran C 84.0 99.2 4.4 25.6 20.3
C 13 C 37.3 60.7 4.9 26.4 21.5
Q7 E 1.3 100.0 4.1 0
Mychyang J 84.0 92.8 5.8 23.9 31.2
Zucksuck J 40.6 90.1 4.9 56.3 21.7
N 115 i 52.6 48.1 4.2 2.6 18.3
R-1 C 61.3 93.4 5.1 31.3 25.5
Buckack J 52.6 98.7 5.2 28.2 23.0
Jam 115 J 23.3 71.4 4.8 20.0 21.0
Sulack J 69.3 58.6 3.7 0
126 J 50.0 21.3 3.9 0
C 15 C 86.6 96.9 5.2 15.8 28.4
Mugack plain C 82.0 82.9 4.7 56.8 15.2
YZeKPx OCY I.C 66.6 93.0 5.0 70.9 24.8
Suweon 10 N 34.0 92.1 4.9 42.5 18.4
Lackdong C 59.3 52.8 4.8 4.2 21.8
LT E 52.0 92.3 3.4 0
PZD 11 E 75.3 23.8 5.0 29.6 15.7
AKT E 95,3 43.3 3.3 0
N 83 plain J 72.0 57.4 3.6 19.3 13.3
Ungjin normal J 88.6 33.8 5.2 100. 0 23.5
Hansungjunla J.C 83.3 96.8 5.9 72.% 29,7
Whanggackbeckkyun C 72.6 48.6 3.4 58.4 13.3
Huckhojam C 46.0 30.4 3.6 9.5 10.1
Cs C 83.3 16.0 5.3 95.0 26.3
Beckran EE gwaingji C 12.0 i1.1 4.3 0
N 112 J 96.6 93.1 5.1 0
Yugongkyun J 48.6 34.2 4.8 96.6 20.2
Jam 104 C 62.6 36.1 5.0 17.6 21.0
Imbackgalweon C 5.3 62.5 4.0 0
N 104 ] 95.3 78.1 3.4 1.0 13.6
Hansunghojam C 90.6 72.0 5.5 46.3 27.6
Chunmoon C 1.3 0 0
Bagdat E 84.6 91.3 3.9 0
Z3 E 15.6 50.0 3.9 0
Dedong C 84.0 100.0 5.8 46.0 21.6
Hanseng 1 J 80.0 57.5 4.5 0

l
l




Huckjam

12
Kumgwangjoe
N 104

Lock 1042
Sinjoong

Jam 102
N-gyebeckran plain
Ungjia plain
sC

C 112

41

Pebsts
Sammyunhonghibeck
211

Sung 104
N-gyebeckran plain
Cc7

Yonggack jam
Gwasulpyung
Jam 103

PK

Cc3a

Beckdoo

Se 215

Juck juck juck
Yonggakdanji
Usunglockgyun
Hojam

Y 55 yu normal
33

Shanshulian
Usuck

Sukwang
Yoolguckjam
Sun 3

Vez

Cu

Sinjoong 103

4
DA O 9w w0 e w0000~ M

o]

S

t=d
(2]

z

[
000 Z v memaowo O

16.6 .]  48.0 4.6 0
4.0 30.3 5.4 30.0 20.9
63.3 70.5 4.2 8.9 16.4
86.0 86.0 3.2 1.8 15.0
30.6 89.1 5.4 41.4 17.8
16.0 | 66.6 4.7 37.5 16.9
4.3 91.9 5.3 63.1 21.2
86.6 96.9 5.4 65.0 19.3
19.3 65.5 4.4 0
93.3 81.4 4.9 0
92.0 99.2 5.4 65.6 23.3
86.0 71.3 5.4 7.6 21.1
2.0 66. 6 3.9 0
75.3 97.3 5.2 12.7 22.4
93.3 99.2 7.2 95. 6 32.4
94.6 100.0 4.3 9.8 19.3
85.3 99.2 4.6 45.6 17.8
32.0 66.6 5.1 9.3 19.6
77.3 38.7 2.2 0
40.0 21.6 3.9 0
90.6 97.7 5.9 56. 3 22.6
77.3 99.0 5.3 80.7 22.5
80. 6 9.9 4.9 75.0 16.8
94.6 11.2 2.6 0
42.6 65.6 4.4 16.6 18.6
98.0 36.7 3.1 0
58.6 6.8 3.6 0
71.3 74.7 2.9 3.7
94.0 82.2 3.8 50. 8 11.2
61.3 77.1 4.8 0
2.6 0 0
9. 6 94.4 .3 26.2 17.1
20.0 53.3 3.5 0
35.3 98. 1 3.8 17.3 19.6
95.3 64.3 3.3 0
25.3 15.7 2.3 0
25.3 10.5 3.6 0
98.6 83.7 5.2 24.1 19.6
18.0 85.1 5.6 £9.5 20.7

Note; J-Japanese strain, C-Chinese strain, E-European strain, N-Native strain.
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Table 2-3. Grouping of the varieties by the difference of the feeding response to the artificial diet

Strain Feeding response Variety
Excellent Juckjuckjuck. N 112. Yoolguckjam. Sung-104. Jam 103. Ungjin plain, N
104. N-gyebeckrannormal. 41.
Japanese Good Myohyang. Hanseng 1. Yonggackjam. N 83-plain. Beckdoo. 211. Sulack.
strain Kumgwang-joo. Y55yu normal. N 115. Buckack. 126
Fair Moran. Yugonggyun. 12. Jucksuck. Gwasulpyung. Sugwang. Jam 115.
Usuck. Ungginplain. Huckjam
Excellent C 14. Huga. Hojam. C 112. Kumgang. Hansunghojam. C 16. N-gyebec-
kran plain.
Chinese Good Haeseckran. Dedong. C 5. Mugack plain. C 38. Sammyunhonghibeck.
strain Hwanggackbeckgyun. Jam 104. B-I. Lackdong. C2T
Fair Jam 102. C 13. € 7. C 60 plain. Sinjoong. Huckhojam. Sinjoong 103.
Beckran-EE gwaingji. Imbackgalwecn. 33. Pebts Chunmoon
European Excellent Ubeck. Shanshulian. SC. AKT
strain Good Bagdat. PZD 1L PK. LT
Fair Lock 1042. Z3. Q7
Native strain Good Hansungjunia. Usunglockgyun. YZeKPx OCY Yonggackdanii
Fair Se 215. Suweon 10. Sun 3. VeZ

Note : Excellent-feeding response ratio, Over 85%
Good-feeding response ratio, 84~50%
Fair-feeding response ratio, below 43%

Table 2-4. Feeding results turned to the feeding of the larvae by the artifical diet from the
larvae fed by natural dlet.

\ Items Ratio of food selection 2nd instar 3rd instar
Wt. of Wt. of
\\ Ist day | 2nd day | 3rd day | moulted | Mortality | moulted | Mortality
Turning points silkworm silkworm

Control (Rearing of mulberry % % % mg % mg %
leaves) 100 100 100 7.3 2.3 25 0
2nd instar 18 48 96 7.3 4.0 23 1.3
3rd instar 12 48 98 25 8.0
4th instar 4 24 96
5th instar 0 10 98
Items| . . -
4th instar 5th instar | Duration | Ratio of | Ratio of
Wt. of Wt. of . healthy | cocoon
moulted | Mortality | moulted | Mortality | of larvae| pupa shell
Turning points silkworm silkworm
Contro! (Rearing of mulberry 9’ 2% 9 I DH % %
leaves) 0.137 1.0 0.815 5.3 23.6 97.3 22.14
2nd instar 0.112 4.7 0.634 4.3 30. 10 87.3 17.81
3rd instar 0.124 2.3 0.673 6.7 29.12 88.7 18.12
4th instar 0.137 7.7 0.717 7.3 20.5 91.3 19. 48
5th instar 0.815 3.0 27.12 94.7 21.32
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Table 2-5. Feeding results iurned to the feeding of the larvae by the natural diet from the

larvae fed by artificial diet

\ Item Ratio of food selection 2nd instar 3rd instar
— Wi, of —|~Wi_of
\\ Ist day | 2nd day | 3rd day | moulted { Mortality| moulted | Mortality
Turning points — silkworm silkworm
Control (Rearing of artificial ] % % Y ng % ng %
diet) . 67.3 93.5 97.8 6.5 6.3 29 2.0
2nd instar i 52.0 98.3 1060 6.5 3.7 3 3.3
3rd instar i 76.3 100 29 2.7
4th instar | 8.7 100
5th instar 100
~ Items| . .
. 4th instar 5th instar Duration | Ratio of | Ratio of
Wt. of Wt. of v healthy | cocoon
. moulted | Mortality| moulted | Mortality| of larvae pupa shell
Turning points silkworm silkworm
Control (Rearing of artificial g % g 9% DH 9% %
diet) 0. 126 3.3 0. 667 2.7 28.28 86.6 18.36
2nd instar 0.163 2.7 0.923 3.0 24.3 88.3 22.18
3rd instar 0.134 3.0 0. 847 2.7 25.6 89.0 21.26
4th instar 0.126 4.3 0.778 4.7 26. 10 93.3 - 21.13
5th instar 0. 667 4.9 27.0 93.7 19. 45




Table 2-6. Feeding results according to the rearing temperatures

Ttems 2nd instar 3rd instar 4th instar
Ratio of | Wt. of | Ratio of | Wt. of | Ratio of | Wt. of
moulted | moulted | moulted | moulted | moulted | moulted
Rearing temperatures silkworm | silkworm | silkworm | silkworm | silkworm | silkworm
1~5th instar 30°C 80.0% 6.2% 75.3% 30y 47.5%| 0.1244
1~3rd instar 30, 4~5th insatr 28 80.3 6.2 75.2 30 52.6 0.132
1~5th instar 28 74.3 6.1 71.3 28 55.7 0. 137
1~3rd instar 28, 4~5th instar 26 74.1 6.1 71.2 28 54.3 0.129
\ Ttems 5th instar Mortality [ ), -.. | Ratio of | Ratio of
—— Ratio of | Wt. of | of larval healthy | cocoon
Rearing temperatures \\\ smll(l)&‘gg?rin f:l}hlrarg:ge stage of larvae pupa shell
1~5th instar 30°C 0.6179{ 3.5139 23.6%| 27.5DH 82.7% 19.32%
1~3rd instar 30, 4~5th instar 28 0. 679 4.125 20.3 27.0 83.3 19.14
1~5th instar 28 0. 682 4.226 18.7 28.12 90.7 18.76
1~3rd instar 28, 4~5th instar 26 0.654 4.124 12.0 29.6 92.6 18.21
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Fig. 2-1. Diagrammatic representation of esterase on
the silkworm intestine.
C15-China 15, C60-China 60 white, o-origin
a-artificial diet, m-mulberry leaf.
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Fig. 2-2. Diagrammatic represention of esterase zy-
mograms on the silkgland.
a-artifcial diet. m-mulbrry leaf. o-origin
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Table 2-7. Feeding response of commercial varieties to the artificial diet.

Wt. of moulted silkworm

2nd instar
No. Variety .
ratx(s)ii)kfv;];(r);lted duration 4th instar 5th instar

1 Jam 107X Jam 108 92.8% 105hour 182mg 1, 078mg

2 Jam 114xJam 113 90.8 108 186 1,077

3 Jam 115 Jam 116 96.5 95 176 1,085

4 Moodung X Kumho 93.5 102 159 1,136

5 Kyungchoo X Yeonil 80.1 119 198 1,194

6 Hanseng 3 xHanseng 4 95.8 a8 201 1,211

7 Hanseng 1X Hanseng 2 92.3 102 156 1,012

Note : Rearing temperature 28°C

Relative humidity 92%
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Fig. 2-3. Diagrammatic representation of esterase
zymograms on the silkworm larvae.
28°C, 35°C-Rearing temperature
1-Jam 107X Jam 108. 2-Jam 114X Jam 113.
3-Jam115 % Jam116. 4-Moodung X Kumho.
5-Kyungchoo X Yeonil 6-Hanseng3 X Hanseng4
7-Hansengl X Hanseng2. (-Origin.

Fig. 2-4. Diagrammatic representation of esterase
zymograms on the silkworm intestine.
28°C, 35°C-Rearing temperature.

I-7; Same as fig 2-3.
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Fig. 2-5. Diagrammatic representation of acid phos-
phatase zymograms on the silkworm intes-
tine. 28°C, 35°C-Rearing temperature, 1~
7: the same as Fig 2-3.
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Fig. 2-6. Diagrammatic representation of acid phos-
phatase zymograms on the silkworm hae-
molymph. 28°C, 35°C-Rearing tempera-
ture. 1~7: the same as Fig 2-3.
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Fig. 2-7. Photographs of the esterase types on the
intestine. (at 35°C)
1~7; same as Fig. 2-3.

Pig. 2—9. Photographs of the esterase types on the
intestine, silkgland and haemolymph (in

S i 5th instar)
Fig. 2-8. Photographs of the acid phosphatase types on J-intestine. S-silkgland
the intestine. H-haemolymph.
1~7: same as Fig. 2-3. 1~7: same as Fig. 2-3.
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