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Abstract,

For the prevention of worldwide prevalent disease of nuclear polyhedrosis virus
(NPV), environmental conditions and their incidence of grasserie was
investigated through 57 cases of silkworm rearing from the year of 1979 to 1993
in the countries of Korea, Japan. and Philippines. Relationship between the
occurrence of NPV and environmental factors were also analysed from the aspect
of causal pathogenesis. Unfavorable foactors related to the prevalence of NPV
disease was reconfirmed by the assay of experimental rearing. Silkworms reared
on mulberry leaves or artificial diet appeared similar result on the occurrence of
grasserie. Disinfection by formalin and simple sweeping or washing was not
significantly different on the occurrence of NPV disease. Following insufficient
ventilation on the younger larvae, from the 1st to 3rd instar, the disease by
NPV at the later stage was remarkably emphasized those insidence. An
experimental rearing from 1993 to 1996 demonstrated the prevention of NPV
disease by simple cleaning of sweeping under the condition of air forced
ventilation, the customal practice of disinfection with formalin or any other
chemical agents could be omissible.
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Table 1. Occurrence of silkworm disease by nuclear polyhedrosis virus (NPV) on the
cases of rearing condition in various region during the year of 1979 to 1993.

Percent 6

Loss by Season

No. Silkwom}) Diet? Rearing ) Feeding_]{ Disinfectiorg]

Varieties Equipment Manage or Cleaning NPV
01 C L bamboo tray 4-5 ¢/d-formalin 3% autumn 79
02 C L vinyl cover 3-4/(h) ¢/d-formalin 100 % spring ‘80
03 C L plastic tray 4-5 ¢/d-formalin 5% autumn '80
04 C L plastic tray 4-5 ¢/d-formalin - spring 81
05 C L plastic tray 4-5 c¢/d-formalin 2 % summer 81
08 C L plastic tray 4-5 ¢/d-formalin - autumn ‘81
07 C L bamboo tray 4-5 ¢/d-formalin 2 % autumn ‘82
08 M L plastic box 3-4 ¢/d-formalin 100 % autumn ‘82
09 C L plastic tray 4-5 ¢/d-formalin 3 % summer ‘83
10 C L petri dish 1-2 sweep+wash B0 % spring 84
11 C, O A petri dish 1-2 sweep t+wash 20 %  summer ‘84
12 C(NPV) L plastic tray 3-4 sweep+wash 5 % autumn ‘84
13 C, 0 L plastic tray 3-4 sweept+wash - spring ‘85
14 ¢, 0 L plastic tray 3-4 sweep only - summer 85
15 C, O A petri dish 1-2/v) sweep only - autumn ‘85
16 C, O A petri dish 1-2/(%) sweep +wash - spring ‘86
17 C O L plastic tray 3-4 sweep only - summer 86
18 C, O L plastic box 34 sweep only - summer ‘86
19 €, 0 A plastic box 3-4 sweep+wash - autumn ‘86
20 0] A plastic box 1-2/tv) sweep only - winter 86
21 C, O A petri dish 1-2/ sweep +wash - spring 87
22 C, 0 A petri dish 1-2/() sweep only - summer 87
23 C.0 L plastic tray 3-4 sweep +wash - autumn ‘87
24 C. 0 L bamboo tray 3-4/(n) ¢/d-formalin 20 %  summer 88
25 C L plastic tray 1-2 ¢/d-formalin 5% spring 90
2 C, 0 A petri dish 3/ sweep+wash - winter "90
27 C A petri dish 1 ¢/d-formalin 10 % spring ‘91
28 C A plastic tray 3/ sweep +wash ~ spring '91
29 C L plastic box 3/(v) sweep only - spring ‘91
30 CI(NPV) A plastic box 3/ sweep+wash 8 % summer 91
31 C, 0 A plastic box 3/(v) sweep+wash - winter ‘91
32 C L plastic box 3/ sweep+wash - spring ‘92
33 C A plastic hox 1 ¢/d-formalin 30 % spring 92
34 C.0O L plastic box 3/ sweep+wash - summer "92
a5 C L plastic box 3/ sweep+wash - autumn 92
36 C.0 L plastic box 3/ sweep +wash - spring 93
37 C. 0 L plastic box 3/ sweep only - summer ‘93
38 C, 0 L plastic box 3/ sweep only - autumn '93

Silkworm varieties : C, commercial hybrid s M, hybrid of Bombyx mori and Bombyx
mandarina ; O, original silkworm ; (NPV), offspring from the parent population
prevalent Nuclear Polvhedrosis Virus.
2)
3)

Kinds of diet fed on larvae : A, artificial diet ; L, mulberry leaves.
Rearing tray or equipment for silkworm bed.

. Feedig & management of environment : (h), High humidity ; (¥), ventilation.
:} ¢/d-formalin, cleaning and disinfection with formalin.

Rearing place in the season:01-02 Young-il, Kyungpook, Korea; 03-06, Kyungpook
Univ. Korea; 07, Jeongnam, Kyungki, Korea; 08-09, SERI. Suwcon, Korea; 10-23,
Tokyo Univ., Japan ; 24, La Union, Philippines ; 25-38, Kyungpook Univ. Korea.
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Fig. 1. Percent mortality of the silkworm, Bombyx mori, following
inoculation of nuclear polyhedrosis virus (lll) or Nosema bombycis &)
at 2nd larval instar concentration of the inoculum represented as the
number of polyhedral bodies or miscrosporidian spores per ml (3%

10x/ml).
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Fig. 2. Incidence of silkworm disease by nuclear polyhedrosis virus
(NPV) in relation to the cases reared on artificial diet () or fed on

mulberry leaves (#) without inoculation of the pathogen.
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TFig. 3. Sanitary conditions with relation to the Incidence of nuclear
polyhedrosis virus (NPV) disease naturally occurred in the silkworms
on the condition of simple cleaning of sweeping or washing (N), and
disinfection with 3% formalin after cleaning (B) of rearing room.
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Fig. 4. Instance of nuclear polyhe-drosis virus (NPV) disease natura-
lly occurred in the hybrid () and original silkworm varieties (&)
without inoculation of the pathogen.
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Fig. 5. Natural occurrence of nuclear polyhedrosis virus (NPV) disease of
the silkworms in relation to the environmental control of the rearing
room, in the cases of simple cleaning of sweeping or washing (&),
disinfection with 3% formalin with cleaning (&), good (|ll) or poor (#8)
in ventilatory conditions,



g9 BT HE AR LAE e
S felAdel dlflen | EEsT TR
FEERG 80 F B5 o) IAHUR,
BEZL BIFIEY 304 Fo BB 7
Aezr 23% 2F&ct. 12lx, @5
ol He B BEAdAM 456+
14.38%. B%7F 433 29 0.950.36%
24 B9 BEo wE wgo] zlol=
2 AT HESGE oW BEREYGE &
AstAct,  BAZRANAY EHAR (12,
30)= NPV ##Eel Aoigdeza @)
olgjxol o3 W 7HsA (Kislev et al..
1971)5 zokghhd AA 9] slgige o
otd = & 2R Az oge 2
=, BRBSY]) YubEQ 1887 Aoldt
Aol o8l ZA A5l BEAR, 1gE
#F. BB Sol Eirdlelals (Kislev
et al., 1971)9 #FHigol FHsHA B3t
B, 7t EHS 5YHoz A48 g &
71&oln B@Hoz 3 F97 wEal
Aoz A wad, BEol BEikE
= RIFHA #AE & e @3AopgalS
EFOR 229y §o AEGAE AN
oA BIE ZEARKRS F8dow Jd
& 7 e Wgke] Frd ¢ glg Aoz
A7

olet-2 ARE digem 199395
19979 7HA] i dAstn AL A
g BzoM A w3 57123 sl &
&+ v9shE e THow EEARS 5
Balivk. WEEA AR 53 yE 7]
FoE 80F/Im FERon, 57 700 [
14 ZAME o] 5 BERTLR BEIR
Zzdsle] K3 3ES A9stae NPV
o ezt SRR st FEHAE
5 Q% 3Fe] MERES HEslks walg
2 0.4% oldtzAM vj$- Yomz oulk %
BREFRAME dA-8 LS dAstn ALS

(o]

2 o

< AR f=29dy
e Aoz HAEAYY,
=& Aol WFstn, &
Zol uE ¥ oh
489 formaldehyde +
EARA QA feEtzz,
A Al dct (Han, 1991). 34 &
FaUY 4A55 A Hode
A7t M npkASkA, Al s
A7} Brbsd Afode 7o) WX E 9
oy THI| Fold AAT AIZEAL B
FE s AAY 27 e =
g, ool £E7 dgale s vy
ol &axol Erlg Afoe BA YA
Telet xEAdel AlRS TREY HiEsha,
25243 F g AEAE MYsie Ao
AT Aol mEEe st REfES
FHe gt d& EshA|nt, wh a0le] f
el slolA WA FEE HEsln WE
HEFe] el e 18T AU sls
AA ] EEMA wol™, Robert Koch
W3 (Steinhaus. 1949)% 2Z 4
ZAolct, oW whMlol:= fagbe] T
ALEEZ ] EBE ol BF £ 4
2ro] R 9 8l FE 6 BE
E 5 Z4F 89lo] #dE zZloe® Jar
ot 2z, @AY ASTIEE B 24
g Adet 805 AAY £ glon oAy
ol M % AR PEy dHsAe
M T Pmrge] €D 288 £ @
FARY Aoz $3E 4 9o, Eal4 8
oo Ttz B2 AU} QlSelw Hst
a2 9Qlgo] @A Bae Rel g
& UA Ao #atol & EHEA ek Ho
go. aeElz, 283 8912 o9 Hys)
oA gt FAld JeE oA &3l o
gh g Ao} g 9 gz 7y
sta] Hgsl7] e 54 ufolr|x &

By oly
rin)
e
<
ol
N,

1
s
4 B

ul
o, -
B
O

=
B
[ H oo
B

ps
>
M
o)
I
L
"

o
lo
!
E

=
=

2 Lo

£ ot [

b2



Fleo|tt (Tanada & Kaya. 1993). ##i%
B vAE B3 a9d Hate] HENEHE
B gl iy A dHEE AR B
Ao o8] FelAele] fREs Aolstnz
A Folllg odEle WS =& Ays
NPVel 7190 9 3EmbidEe] sid-e 93t 4
el 8 ARE AFTE 5 Ao Fiae
HAG g W R Jhedt Fod oy e
71 A o] FigE ™ EE AR fR
f s freleta BEs A iEER,
HRERAA $1i7]ls LS 9 mEEA
#rE Y& Aot

1] C:3

RS Z FEHEA & Ha8E F<
HEfene BEOIY BE BRI
A F29d axdx Bystn «pEE
27t BERRE e A5t 2Ads, ole W
Ao FE wtez B el @ite] 49
2 £ 7] dEclge AME EEES
L2 st BEARE BES IR
ste TR OREENES  setslr]l fekd
197958 1993d 742 1564 &= ¢
2 dejd FACA 57he AlsAE =
Atetsdet, BSRTES HmEple] dddE
AR e AdE EEEEE
i Ax, nEd REEEE dd9S3
UFA RS ol Wz FFE eI,
T AR EEdAe 2224 i
oy B w2 Alolzh A HA Adkvh R
MRS RO BE AR e da
TS mEoldlen, 53 ofyelu FH A
717 BEARY AMSRAAME B
dAStA whoh, =, 1993dRE] 1997
74 Bzt EEAGOIAE HE %
BAAY Al AMEde] sEfiliEHEN #BR

MBS sl m R Afse] HEG
BT T HEARA
EEHoE A = J&E IFE

51 A X M

Ackermann, H. W., and Smirnoff, W.
A, 1983. A morphological inve-
stigation of 23 baculoviruses. J,
Invertebr, Pathol. 41, 269-280.

Aruga, H.. and Watanabe, H. 1961.
Difference in induction rate of
polyhedroses by some treatments
between inbred lines and hybrids
in the silkworm, Bombyx mori L.
J. Seric. Sci. Jpn. 30, 36-42.

Derksen, A. C. G.. and Granados, R.
R. 1988. Alternation of a lepido—
pteran peritrophic membrane by
baculoviruses and enhancement
of viral infectivity. Virology 167,
242-250,

Han, M. S., and Watanabe, H. 1988,
Transovarial transmission of two
microsporidia in the silkworm,

disease

progeny
population. J. Invertebr. Pathol.
51, 41-45.

Han, M. 8. 1988. Consultancy for

disease and

Bombyit mori, and
occurrence in the

silkworm control

regarding sericulture training
programme of the Philippines. ¥ood
and Agriculture Organiza—
tion of the United Nations, Mission

report TCP/PHI/6762(T), 1-29.



Han, M. S. 1991. Consultancy in
sitkworm disease control regarding
sericultural development project of
the Vietnam. Food and Agriculture
Organization of the United
Naticns, Mission report. INDEX
0409318, VIE/80/011, 1-22.

Kislev et al., 1971, Nuclear polyhedrosis
viral DNA : characteri-zation and
comparison to host DNA. dJ.
Invertebr. Pathol. 17, 199-202.

Stairs, G, R. 1965. Quantitative
differences in susceptibility to
nuclear polyhedrosis virus among
larval instars of the forest tent
caterfillar, Malacosoma disstria
(Hitbner}. J. Invertebr. Pathol. 7,
427-429.

Steinhaus, E. A. 1949. Infection and
epizootiology, Principles of Isect
Pathology, (McGraw-Hill Book
Company, New York), 166-180.

Tanada, Y., and Kaya, H. K. 1993.
Host resistance. Insect Pathology,
(Academic Press, New York),
492-553.

Vago, C. 1951.
‘Latentia’dans  une

Phénioménes de

maladie 4
ultravirus des insects. Rev. can.
biol., 10, 299-308.

Watanabe, H., and Takamiya, K.
1976. Susceptability of the
silkworm larvae, Bombyx mori,

different  light

conditions to polyhedrosis viruses.

J. Seric. Sci. Jpn. 45, 403-406.

reared under



