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Studies on the effects of rearing condition in the
inducing of silkworm virus disease
——Studies on the grasserie, mid-gut polyhedrosis and infectious flacherie——

Kye Young HAN
(Seoul Agricultural College)

ABSTRACT

This experiment was undertaken to examine the injurious environment conditions for occuring
“of the virus disease, grasserie and cyteplasmic polyhedrosis in rearing of silk worms, to observe
of cytoplasmic polyhedrosis diseased silkworms with histological preparation and to define the
virus origin on the gattine and the disease of shrinked form after moulting (Okichijimi). The
results chtained are as follows.

1) The grasserie in spring season rearing was remarkably infected in highly percent with 20.1
% in high temperature condition during 3rd to 4th instar, the high temperature during Ist to
2nd instar and 5th instar in 16.5% and 16. 3%, repectively. In the fall season rearing, the disease
was infected by the feeding of soft leaves plot in 5.3% and 4.8%, respectively with significant
difference in 5% level, accordingly, it was thought to be that the nutritional condition is a factor
in occuring of the disease. .

2) In spring season rearing, the number of infected silk worms of cytoplasmic polyhedrosis
was increased in the high temperature and high humidity conditions, and in fall season rearing,
order of the low temperature and high humidity plot, first feeding plot and feeded with hard
leaves plot were found insome high infected ratio of the disease than control plot.

3) The occuring of cytoplasmic polyhedrosis was observed even in control rearing plot with the
examining of anatomical and histological preparation in spring and fall.

4) Tt was found that the high diseased ratio of the gattine and disease of shrinked form after
moulting in 21.8% of control and 93.2% in feeded with inoculated plot in the bioassay of

inoculum. It was defined as a virus flacherie according to the Danaka and Shimizu’s examine

method.
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Table 1. Rearing conditions of spring silkworm.

Treatment 1 Rearing method
Instar
1st 2nd ad | ah 5th
Control R
TCO) [H ()| TCC) [H%)| TCC) [H(%)| TCC) [H (%) TCO[H%)
27 [so~85 27 [so~es 25 |80 | 2 | 5 | 2 |70
1st~2nd
High t i
lfwzer!:r:l;;::ture n T(C) H{(%) Same as control plot
29~30 90~95
Feeded with half 1. T and H are same as control.
amount 2. Feeded with half amount of mulberry.
Feeded with soft 1. T and H are same as control.
leaf 2. Feeded with soft leaf
First feeding plot 1. T and H are same as control.
[ 2. The time of first feeding is after 24hrs. of hatched.
High ¢ . . T and H 3rd~4th T and H are
empera ure in an are same as °
3—4 instar control in 1~2 instar TCO H%) samte ?s
29~30 90~95 control.
5th
High r i I
'8 . temperature in T and H are same as control in 1~4 instar. T(°C)| H(%)
5 instar . ! —_—
20~30 90~95
Feeded with hard 1. T and H are same as control.
leaf. 2. Feeded with hard leaf(leaves were collected lower part of 1/3 in shoot.)
Re:;;(i)grr; t{l(:‘gm T and H are same as control plot in all instar

Remark; T: Temperature, H: Humidity.
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Table 3. Analysis of variance on the number

of diseased silkworm.

Factor Df SS MS F
Total 26 41 798 52
Replication 2 2,316.74 1,158.37
Treatment 8 34,112.52 4,264.07 12.71%*
Error 16 5, 369. 26 335. 58
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Table 8. Analysis of variance on the number ;s BRSO Aoz #3EsE 9 H
of N type diseased silkworm. (2) MEHEE Bl A el AT

e es s op ZeEmiRERS REARIRS] TRl #Hot

Factor DF SS MS F

T 0] ,r_fmld gt Table 10 3+ 7).
Total 8 6.9 Fol Al 1w ube} o] MIRAEE 21.8
Replication 2 2.51 1.25 ‘j‘t}‘{_‘”l WATE 03.2%% RS e
Treatment 12 373.64 31.137 2,015% LPER )80 5 virus Hdfbagol Bha B
Error 24 370.82 15.451 o

Table 9. Ash and water content of mulbony Ieavee

Rearing Varieties of (rrowth stage

W(hter Coefficient of hardne:
season  mulberry  of silkworm Treatment Content (%) Ash(%) ss of mulberry leaves
Young silkw- Matured leaves 71.22 2.46 3.50*
Sipyong  orm stage Hard leaves 73.36 3.46 4.70*
Spring | Soft leaves 74.43 2.10 2. 80*
silkworm Kairyang  Matured silk- Matured leaves 71.23 2.54 3.56
Seuban worm stage  Hard leaves 72.09 2.51 3.48
Soft ]eaves 70.70 1.79 2.78%
’Viatured Ieaves 73.38 2.43 3.30
Hard leaves 74.83 3.64 4.86*
Young silk-  Soft leaves 77.16 2.20 2.85
worm stage  Increased fertiliza-
don plot 75.44 2.63 3.48
Decreased fertiliza- p ;
o o 72.78 2.64 3.62
Fall Kairyang Non-phosphate plot  75.59 2.55 3.77
silkworm | seuban Matured leaves 73.35 3.06 4. 00 ‘
Hard leaves 70.92 4.23 5.96%
Matured silk- Soft Leaves 73.99 2.53 3.43*
worm stage Increased fertiliza-
tion plot 74.20 3.19 4.35
Decreased fertiliza- "
tion plot 74.29 3.10 4.13*
Non-phosphate pIot 75.45 2.88 3.89
Remark: Amount of dressing (kg/ 10a) ) - -
N P K
Control 25 10 15
Increased fertilization plot 35 10 15
Decreased fertilization plot 15 10 15
Non-phosphate plot 25 0 15

3 —BREBERY H-E-HEHIZ K 30.60%2 & HKES Jelyon R
Al HE virus i REBEE FET W FEE BND JbREDHES 2o
ub FEGE PR EREBRES IR JKE 37.69%, JESEE 35.61%, Hlvﬂ
= HE 12.1%, FKE £ 28.6%, 7T TERE 38.60% 24 v1rusfﬁ‘ Biee] =
KE 21.9%, 26.5%, <A4TKE 21.2%, e A PRl - EsEsl ).
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Table 10. Test for the origination of flacherie disease.
- ] l : No. of dlseased sﬂkworm ‘ o
Renli No. of ' Origination
epli- . .
Teatment cation t1on Ist Zn d 3rd mstar N eul Ratio Cd
sample] instar| instarist  Znd aih ota of disease
I day| day; dayl day|
300 50 3 2 4 5 14 9 39 12.3 -
3 300 50 8 11 22 19 18 29 107 30.6 +
Control 300 " 4 3 6 8 18 13 52 17.3 -
Total 900 " 15 16 32 32 50 51 196 21.8 -
300 " 45 21 70 76 44 27 283 94. O ++
Inoculated 3 300 " 59 31 84 55 45 10 284 95.0 + -+
plot (1) 300 » 71 40 73 56 20 12 272 91.0 +4
Total 900 " 175 92 227 187 109 49 839 93.2 ++
Remark : —: 0~29%, +: 30~49%
+ 1 50~69%, ++: 70~100%
= = s vz dgoenz HRREEA

Virus 5] 4] MM+ BA BEiEe
# 36 [A] Symposium(1966)e] A LA (X)) =
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B virus o] B BRMEC A = IR
e Algklkel Atz st et L
ﬁﬁﬁ)" o] & HEsrS o™ HEII(1966)+= Kk

awafﬂH HRIBEIS iRl & A %‘4%9}

RIZY HPBERZ AMRY BRESE W
fe?v} ek dhgieh. zEl s AR (1966) &
2 RARATAA KR, virus {ol FHHs
A ez e HBOLKEBEM =
WERYeE virus o} 75 Efe]l FERES
¥3lax 9l& W& occult viruso] g} 3}g] o
W o] & WAEEkguol 2t sty et

FINCGZAER) & occult virus = gifL-
B B A Eel e Aud 2 R
of gyl ol occult Rkl ATHrt FE=
= 797t EESA weka 8hglSo v]Fo
A B BRE Figl, 264 1= uls 2
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TR B R virus & o 949
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Ratio of diseased sitkworm, %
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Fig. 1. Ratio of diseased silkworm in each
treatment (Spring silkworm)
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Fig. 2. Ratio of diseased silkworm in each
treatment (Fall silkworm)
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Remark
~— N+C type

—— Flacherie

. Control

- High temperature in 1~2 instar.
. Feeded with half amount.
Feeded with soft leaf.

. First feeding plot.

High temperature in 3~4 instar.
High temperature in 5 instar.
Feeded with hard leaf.

Reared in room temperature.

SESS ===

Remark:
1. Control
I. High temperature in 1~2 instar.
E. Feeded with half amount.
IV. Feeded with soft leaf.
V. First feeding plot.
VI. High temperature in 3~4 instar.
VI. High temperature in 5 instar.
. Feeded with hard leaf.

. Low temperature and high humidity in
1~3 instar.

Vi

X

X . Increased fertilization.

X[. Decreased fertilization.

XI. Non-phosphate plot.

XIII. High humidity in 4~5 instar.

Fig. 1, 2914 #k{bKe] #mkzo] =&
of wlFo] i BHAY RS A 3 EER
(1962~1964) AT vl &3 dxfbiwh
70%+= virus FER{EIROl L ohe Bl v] 3o
I BAREE AT et oA
T virus fERR{LIR O] BAH & #BsEs o o

=

KBS fHeted oln g TREFANA BH, B AMHEY vires iFe] HE= =/1e BRI
W ABESAREES B SRENCE BEld D ZHES ERES RER virs A S AE

s,
2 $RE TR Gest 24
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D B8 FEM 3~ BEBES BREC] 20.1%2 713 %92 1IM2BERES sBERES
#4 16.5% 16.3% 24 ot & BHE LT FolA HEBGe EEsl debdd. 22z KEEH
el A BEREIT 5.3%¢] 2 MARE 4.8%2 5% AEH] ASE Hol FRE AFS BRI =
ERol =tx FRES 9l

@ FBRLARKS RN HELSEEENA BREE KRN 2 KBATAS 4~5
WHRE, WRE, EEES B2 BEd g HFPse] ot 2 2RE Ao,

&) FBHLAMKE 4B BEET AR sl Rl

@ ZHE BMRE B AyREdd BEHEE 21.8%AH il HARE 93.2%2
Fo BFEES vebie |, FHkQ967)2 FEkel whekal vires fhEk(LEo] ot BREE A oF.
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Explanation of photographs

Diseased silkworm.

Polyhedron in body fluid of the
diseased silkworm, stained with
eosin, X 900.

Cytoplasmic polyhedrosis diseased
silkworm.

Mid-intestine of normal silkworm.

Mid-intestine of cytoplasmic poly-

hedrosis diased silkworm.

[Vol. 8 No. 1

Polyhedron in tissue of mid-intes-
tine, stained with hematoxylin.
%X 900.

Histological preparations of mid-
intestine, counter stained with
Delafield’s hematoxylin and eosin.

X 900.
1. Nucleus. 2. Polyhedron.
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