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Summary

The new microsporidia S80 isclated from, Bombyx mori L. in Korea showed ovoid in
the morphology of the spores and the size were measured 2.940.28¢ in length and 1.74+0
.29 width. No other microsporidian spore like this has not been so far isclated from
Slkworm. The length of the polar filament extruded in hydrogen peroxide (H,Q.) at 300
was 26 of a round cytoplasm on the top. The spores were partly stained with Giemsa,
Safranin- O &nd Gram as the same staining properties as Nosema bombycis, Microsporidia
K 79 and other microsporidian spores.

The fine structures were observed under scanning eleceron micrescope through ultrathin
sectioning. The spore wall was composed of three layers; the thin exospore of an electron
dense rippled layer, the thick electron lucent endospore which was thinning considerably
at the polar filament insertion point, and the inner limiting membrane. Polar cap present
at the sporeapex, with a long polar filament of 12-13 coils, subtending angle of 60° to
spore axis, which is tubular made up of a multilayered and are a benes core, light ring
structure enclosing the dance core, the dark ring structure enclosing the inner light ring
structure and the other than and light ring structure bounded from cytoplasm.

Lamellate polaroplast occupied the anterior part of the spore, and the two neclei with
dense nucleoplasm bounded by a double nuclear envelope were cited in the slight downer
middle portion of spore,

From the characteristics of the shape, size and fine structures, it is certain to reason

the Microsporidia S80 belong to the phylum Microspora, class Microspora, order Microsp-
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orida. order Microsporida. The shape of two nuclei cited seems to be genus Nosema, but
in the classification for the suborder it should be defined wheather pansporoblasts be for-
med or not and for the genis especial attempts have been made to define the characters
which distinguish the disporous genera in the life cycle.

Survey through the infection of the bad cocoons during 1980 to 1982 in Scuth Korea the
areas contaminated with new microsporidia were revealed 5 provinces of Kyung-Gi, Kang-
Won, Chung-Nam and Chun-Nam.

Pathological effects inoculated per as at second instar larvae of silkworm, the LD 50
was 7.1x107/ml as lower pathogenecity than that of Nosema bombycis Naegeli of 1.2X
10,/mt. While on the other hand the inoculation of the microsporidia at fourth instar lar-
vae lowerd the whole cocoon weight and cocoon shell wegith and significant at 1% level.

The microsporidia S80 defined it can not be transmitted transovarially from the result

of predictive and collective examination of 21 egg batches from the infected female moth.
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Figure 1. Light microscophic observations on the spores of Nosema bombycis (A), Microsp-
oridia K79 (B), Microsporidia S 80(C), Stained with Giemsa’s solution. The polar
filament of Microsporidia S 80 extruded in hydron peroxide (D).
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Table 1. Measurements of the microsporidian spores

Microsporidian Shape of Size of spore Length of
Tonatl polar fila
spores spore Length (&) | Width (u) g R P | —ment (u)
Microsporidia S80! Ovoid 294028 | 1.7+0.29 | 1.6+0.23 26
Nosema bombycis | Ovoid 3.940.24 | 2.1+0.23 | 1.9+0.09 65
Microsporidia K79| Ovotlind- | 4 540,05 | 2.0+0.03 | 2.3+0.04 86

Figure 2.

Electron micrographs of the spore of Microsporidia 5 80 ultrd thin section through longitudi -

al (A, C), trensversal (B) and oblique (D.E) sectioning, Magnification: A B, C, E {x 30, 000),
D {40,000). ap:apex, en: endespore, ex:exospore, il: inner limitting layer, mf: manubroid

part of polar filament, n: nuclei, pe: polar cap pf: polar filament, pl: polaroplast lamellae

sp: sporplasm, ss: shrinkage spaces, vp: vesiculate,
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Figure 3. Diagrammatic representation of the fine structure of a spore of Microsporidia S 80, details
have been combined from electron micrographs described and partly shown. {pc: polar cap,
mp: manubroid part of polar filament, pl: polaroplast lamellae, vp: yesiculate part of
polaroplast, N: nuclei, il; inner limitting layer, 1 —13: number of coils, cp: cytoplasm, & :

angle of tilt}.
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Table 2. The areas and the ratio of the new microsporidiam (S 80} infection during autumn

1980 to autumn 1982, Surveyed the area through 8 provinces in Korea and sampling

the 400 to 800 bad cocoons from each province in every spring and autumn,
Rearing Contaminated Inspected Inspected Percentage
Year season of area bad cocoons | ‘#bmg eocoons of infection
silkworm ( province) (number) - (number) (%)
Kyung-gi 400 * 2 0.5
1980 Autumn Chung-Nam 400 6 1.5
Average 400 4 1.0
* Spring
1981
Autumn
Kyung-gi 800 15 1.9
Spring Chun-Nam 800 1 0.1
Average 800 ] 1.0
1982,
R Kang-won 800 0.6
Autumn Chung- Buk 800 0.5
Average 800 4.5 0.6
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Table 3. Pathogenecity of the Microsporidia S8) to the silkworm inoculated per os at

second instar larvae after ecdysis.

Number of Number of dead larvae % of

Treatment | Repricate ltested 4 th 5 th Mounting | Pupal Total dead

arvae mstar mnstar stage stage larvae

1.6x10%m 1 30 — 12 6 — 18 60. 0
; 2 30 — 10 10 — 20 66.7
Average 30 — 11 8 — 19 63.3
16X 10°/ml 1 30 — 9 3 — 12 40.0
2 30 — 7 6 — 13 43.3
Average 30 — 8 4.5 — 12.5 41.7
L6x 10%ml 1 30 — 3 4 — 7 | 2.3
2 30 — 5 1 — 6 20.0
Average 30 —-— 4 2.5 — 6.5 20,7
1.6 10%/ml 1 30 — 2 — 2 4 13.3
2 30 — — — 3 3 10,0
Average 30 — 1 — 2.5 3.5 11.7

* Silkworm variety : Jam 119X Jam 120
* Rearing season : Spring, 1982
*LD50: 7.1x107/ml
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Table 4. Pathogenecity of the Nosema bombycis to the silkworm incculated per os at

second instar larvae after ecdysis.

Number of Number of dead larvae % of
Treatment | Repricate ]tested 4th Sth Mounting | Pupal Total dead
AaTvae instar instar stage stage Iarvae

1.6 10%ml 1 30 6 11 5 — 25 83.3
2 30 8 13 10 — 28 93.3
Average 30 7 12 7.5 — 26.5 88.3
LEX 107 ml 1 30 1 g 7 — 17 56.7
2 30 — 13 6 — 19 63.3
Average 30 0.5 11 6.5 — 18 60.0
1.6 10%ml 1 30 — 4 5 2 11 36.7
2 30 — 4 2 — 6 20.0
Average 30 — 4 3.5 1 8.5 28.3
1.6 10%ml 1 30 — — — 1 1 3.3
2 30 — — - 2 2 6.7
Average 30 — — — 1.5 1.5 50

* Silkworm variety : Jam 119X Jam 120
* Rearing season ; Spring, 1982
*LD50: 1.2x 107/ ml

Mot tality (Probit)

. 0—-—0 : Microsporidia, S 80

Y=062X+0.47

3 I———A\ N, bambyeis
Y=103X—3.20

1 1 ] 1
5 6 7 8

Concentration (Log.)

Fig.4. Dose- mortality responses {probit) of Micr-
osporidia. 5 80 and N, bombycis to the silk-

worm larvae at second instar.

7
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WHY n)2) = B
Microsporidia S80-% 4 i Bl sy
wlo] Table 5S¢l 42} o] RefgER= o
Lz 10'/ml BEN A 36.7%, 107/ml

AN A= 56.7%, 10%/mloll 4] = 60%, 10°/ml

Al A& 73.3% 24 MEMENY 80%2 T
28 Qe Ao Hild TE EHEES] Sl
Hase) Jon EERES FL4F oLt
e 228 Rl Aot o214 e

o IHE EAsle] Mo BT £% 4
WA WEIS flEsigl s, S@Ed g
oA MERE W EEES 105/ml BEE MR
Eol] 4] = EHEREES Lhile] meix| =)

o
=2

o
L.

[+
oo

b 10°/ml BAES) BEE EEQ B £
] Hsle s@idic] 2A "o #3
HERO) BB 16X 10%/ml B BT B
gt 2x|9) 1/3 Fel] Rffa Aezy
2 ER7L Jelytel, 22z HEEG e
AE 10%ml BRSO R Brfast 558 B
7t 45 #o] e A R4t o
sk 2 HEINE EEEY BEERE HY
HEZE BES Table 62 Skl
Bsl HERN-2- 1 GWEI06/m! Ll o) BIFR jEE
Wael L@ WEES MAE 1% i
Lhlel mEre) HEEs Besgd.

Table 5. Effect of inoculation of Microsporidia S80 on the cocoon quality.

Dose Ng'f"ber Number of cocoons Weiggéozf_] uéhole ‘2’5352; glflell (cg)
{/ml) fﬁﬁ:ﬁg Female | Male | Total | Percent| Female Male Female Male
L6x10*| 30 6 5 11 36.7 | 075102 | 144402 | 42,1425 | 41.1+8.1
16X 107 30 8 9 17 56.7 | 1.81+0,1 | 1.46+0.2 [ 44,2441 | 44.3+2.9
LEX10*| 30 8 10 18 60.0 | 1.86+0.1 | 1.61£0.8 | 45.1+£2.3) 45.2+3.1
1.6x10° 30 11 11 22 73.3 | 2.23+0.11.93+0.6 | 49.6£1.9| 51.0 +2.5
Control 30 10 14 24 80.0 | 2.23+0.2{1.89x0 50.6+4.2 | 51.0+4.1

* Silkworm variety : Jam 119

* Rearing season : Spring, 1982

* The leaves smeared with microsporidian spores were fed on the 4th instar larvae after ecdysis.

Table 6. Analysis of data from inoculated and not incoulated in table 5.

Whole cocoon wheight Cocoon shell weight
Does
Female Male Female Male
1.6X10"/ml 0. 480** 0. 466** 9, 500** 9, 907 **
1,6X107/ml 0. 418** 0.419** 6, 270%* 6. 707**
1.6X 10%/ml 0.368** 0.276%* 5, S00** 5. 807**
1.6x10%ml 0. 003 0.032 0. 955 -0.011

*#* Significant at 1% level.

4 B x Q] HEfERL B a4

4 Bt Eiel BT S O BRI (bt
#ml fmifhA S Table 7 2755400t 10
/midl A= 30%7t {akstel2nd 107/ miol] A

78

£ 50%. 10%/mloll & 60%, 10°/mlell 4+
70%7 {ustgiet, ofok o] JEMERIE
whet fbEkiAse] A dobxl = AL £E (L
B Vb 107/ml BUES] R & 100
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Table 7. Concentrations of the inoculum (Microsporidia $80) and their effect on the ratio

of moth infection following inoculation per os at 4th instar larvae of silkworm.

{silkworm variety : Jam 119)

Pose Number of Number of moth Numderof | B/AX 100 { C/Bx 100
larvae - maoth
{(/ml) tested @ | Female Male Total infected®| (%) (%)
1.6x10° 30 5 4 9 9 30.0 100
1.6x10° 30 7 8 15 15 50,0 100
1.6x 10° 30 8 10 18 17 60,0 9.4
L6x10° 30 i1 10 21 17 70.0 80.9
control 30 10 13 23 0 76.7 0

Table 8. Combination in crossing with helthy and diseased moth and their effect on the

fecundity.

Combination No. of 1[:‘0. hof l”fa OIE No. of eggs per batch % of

: batch at_ces. atlc es * fer-
cros]s[;ng e ;vghglgh foid :ev;glgh faid Totl Fertilized E?irz!efier- rtli(;?ze:;r
D&xD Y 12 g9 75.0 527 497 30 56
DexHE i4 12 85.7 531 502 29 5.5
H2XD% 9 8 90,0 537 917 20 3.7
HExHE 10 10 100.0 540 528 12 2.2

%7t BEs o] 10%/micl 4= 04,49,
10°/mlell 4 = 80.9% 7} Reifex] Ao ks
e},

kel HE £ED

4 Fafllell BEfdsle] & BSR4k o
Ael7ka] HAo2 ZRHE EIP7 FB-
Table 8 7} e} Ryusl iRl s =
EFR (DR D) A+ 1201e] 9] mHEE o
Ao 215 EIIE G 75 %] T8k
FHE R Py EONBE 527G 0 wmER
T TREIEEL 5.6%dc) B e
kol a3l Bko] TREE (DY XHE )4
= B 1delke] o 85, 7% EEgw
¥ EIEE 5310 T T st E L 5.5
%ole). R Mol REHeR HERO) AR
Z(HExD3)E 9=lele] hhg & 9%}

79

Efistgl ool By ENEE 537FEA L L
3.7%7F 2¥EIe| gdel. oo} (et i
HHEe] TRE(HEXHS) A 100e] g
Eie ot 25 ENStel L 95 g 540
fHo e TREEUIL 2.2%9¢}

i {EE B

el e M RATT B s
el HERRC) TRE (D XDE), Kl
i ol fE4et BHRS R (DY XHE) &
£ e} s BBl RE (HQ xD
§), gl Miagel 23 HE (HEXDE)
FoAfEe] Aol A Mgkt MR Wl 17
Mo A o714 L PIHBE Hikel #
- wfE2 i AE Table 9 2 103} 7
o} Microsporidia S80¢) == 9kqre}.
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Table 9. Results of predictive

examination

Combination
of cross 1

Replicates
2 3

DexD3J
DeXHTP
HE&xD3
HE&XHY

D . Diseased moth,

Table 10. Results of

H :Healthy moth,

collective examination,

— ! Negative

Combination
of cross 1 2 3

4

Replicates
5 6 7 8 9

D$xD3
D& xHTF
Hg xD3
H®xXH?ZP

D ! Diseased maoth,

% %
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