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Spore Ultrastructure of a Microsporidian Species
(Nosema sp.) from the Tobacco Cutworm
Spodoptera litura
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ABSTRACT

Spore ultrastructure of a newly recorded microsporidian speices Nosema sp.,
isolated from the tobacco cutworm Spodoptera litura in Taiwan, was studied.
Evidences showed that the turns and the coiling tilt of the polar filament of the
spore generally served as important criteria for classification and identification
were not suitable because appearances of polar filament in different sections
and different dvelopmental stages varied. Within the spore, well-organized rows
of ribosomes were arranged around the diplokaryon and formed a cytoplasmic
groove. The apical anchoring dise, polar cap, overlied the manubrium of the
polar filament, two regions of the polaroplasm could be distinguished: the
anterior part was laminar region and the posterior was saccute membrane
system region. A posterior vacuole was found at the posterior pole of the spore.
The result of this study provides advanced information for classification and
identification of this spore.

Key words: Spore ultrastructure, microsporidia, Nosema, Spodoptera litura,
identification.

am
I

BHUIZ 1 (Spodoptera  litura) B
H (Lepidoptera) %} (Noctuidae) » —[H
BAEAEECREESR HBFEHHBRME
V)i acskiE (M HIF 8 Nosema sp.(Mic-
rospora, Nosematidae) (R > 1984) EERE(E
FENEE . PEFIEHBE RN E
TR EEMEDR o BISER MR
F&# ETEBNECHEIFZALFITE (Can-
ning, 1982; Henry, 1981) i A @Mt 2

243 R SEH—BHE

-7 B X EE MBS (Conlon, 1980) »
FE AfEiE 842 BAi5 L (Henry and Oma, 1981
) o BL—FTECREM S » BEZEER R
EEAMEEZTF - BEFAEEMEZ
B, FERUEMFIR/NERR , DKk
MGiemsaf s » BEHAEFEE , MEEEE
EZRE - RAEFZR/DHETES > WHERE
HFZHEE (RERE) . RERZES .
BREAR (ROBRLEM) , @& T 2
BE . FEEE. 2BRN . £ HEEEW
w8, HUAFR/NE MM saEE S



ZAKBATREA T E o

IERREPMATFHRELCEE, £
BRLE BB ES K (Larson, 1987,
1989, 1990; Toguebaye and Bouix, 1989) »
LEMFEGAEEBIRE ) T2FEE
HREBMER, EEMEELR LR M8
ZHR e KNS 2 ——R 4k (polar
filament) T .2 MRS 8 QL EMERI A B , %
R BAEEENZEE (Burges et al,
1974; Sato et al. 1982) o AW M HEITH
F #Nosema sp.TETREMEEZRE, &
FRER S EEEE E LR -

MPRAE

Famm 2 B R

EBRETRAEET ZREE (Spodo-
ptera litura) AN TERHE R (/DG K& B
1 1976) » EIE226+£2°C, 60+ 10°CHHENRE
ZIHBEEEET - B EERE S MmT
& (Nosema sp.) I TRERLIEETHERE 10’
PRI A TEN A (fa 7R S A T8
MBS -2+ 7E) ,» el
SRR ESBRR - B1~6H 25K
&% MERELETEEYR -
CRE#YH REERE F RSN

HMREZBIFDBEREESE, UETF
ECHI BB L HIE A 2.5 % 1K B (glutara-
ldehyde) FEE » #12/NEr1E LIRS B 12 1
¥ (PBS, PH7.2)I¥E =K » FLL2% 5% FE (os-
mium tetroxide) #ETHEE o B Z/INEEE
LIPBSHEE=ZR » BEAFERIIRAL » L
Spurr’sE 25 E BilE L , BRMEPIMLIE
&1t o B FEReichert-Jung Ultracut E
HEEY LR Y1 LA50% BB 8l (ura-
nyl acetate) X2 % EHEESA (lead citrate) 3t
- EJEOL-JM-100S EZEREFEMBE T

BE R -
m R

HFRIHCSR, BATELER, °HE
TRZE > &IVES I T EE (exospore wall
, ex) RETEENERE . DHEREETE
M 2 N HEFEE (endospore wall, en) » FEFE
TZRAMBEEE » HA—EEHEE (plas-
ma membrane, pm) « — AT EINEF B
REEY » HAMKEHSERL, 2ES
B, RRYIFAE, XRMWTEHT
R .B-RMEFIHBY, EBETEES
3.83um » HEF1.67um » NFEZEER
0.067um » #FEES AN Z IR - BT
Z IS (ap) » BERG SAEM , (A B Q7R
BWIEE , FIEESRIE (polar cap, pe) A&
AT - M7 AR > FISEERRNSZ—
1% 5 5 B (polaroplast, pp) » HE 55
W« EHE (vesicular region, vr)EiZE[E
A (saccule membrous system region,
sms) » PHRFAZIAEEERE, TR=
BHRECETEHE > BMNE#H(endoplamic
reticulum, er) o il fEH% 5 € M58 (diploka-
ryon) » PEFAEIEILES] , EHTHPEHZ
HEs » AIRE—BE/AM%, AEaME
HHMBIERSEE WTENEAEWE
ZH11~ 128 E (coils) » B (polar
filament, pH)EYITIZE - fUF KG9 782
Pl ] R— g $22kAK /8 (moniliform layer,
ml) o %2 EE (manubrium, mb) BEE
RERER(E ), ERFRRIEY, 7
R EERY . NEH . SR EER
[& (laminar region, 1r)([E=) o BVUETE
Y7 Al o MED > T D B A 0 B R 4
REFNEMIL EEERY » HE 15
DERENCHERR , #PTSEERE -

MR BMAT AT BHsE 244



s

E— m%m%wﬁ%@ﬁ!EWO&!ﬁ%umw,mw&%%%ﬁﬁﬁﬂ%ﬁﬁgé&°ﬁﬁ®ﬂi$ﬁ%¥$vﬁ
%Xﬁm%&@@ﬂﬁﬁﬁﬁﬁmm»w%Eﬂ%mﬁ%Ewm%%ﬁ%Ewm7ﬁm%ﬁmeM

Fig.1. Polaroplasm (pp) is consisted of vesicular region (vr) and saccute membrane system (sms) in the anterior
part (ap), an suspect extra-nucleus presents beside diplakargon. The aggregation of polar filament (pf) is
seen in cytoplasm, a moniliform layer (ml) inside the end pole and a spore wall composed of exosporé wall
(ex) and endospore wall (en).

B= BFamzSHIEE B AR EE T HBEER (sms) o
Fig.2. The oblique section showing manubrium (mb) of polar filament passes through saccute membrane system
(sms).
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Fig.3. Lamellar region (Ir) of polaroplast and endoplasmic reticulum (er) at the outside of typical diplokaryon.

B =% (mb) ATHEMEIE (pe) ERBIH T RIEMIL (ma) EEFEIRY > BENBISLERE (I REHSE
[&(vr) » EHMIREE(cg) HIR -

Fig.4. A shower-nozzle with 9 microaperture (ma) is seen between polar cap (pc) and manubrium (mb),
polaroplast is composed of lamellar region (Ir) in the former and vesiular region (vr) in the latter,
cytoplasmic groove (cg) appears in cytoplasm.
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BE WFHRRE—ANEZE(py) » RABEZ BHREETHERT B2 A A RTEA0E - mAEE13ERE
Fig.5. Posterior vacuole (pv) in the end pole of spore, 13 coils at two sides forms 37-40° tile angle with the
longitude axis.

B~ mAEBEEI6~ 17 ERASTCE  ARZ AR -
Fig.6. Sixteen or 17 coils at two sides forms 76" tile angle with the longitude axis and smaller posterior vacuole in
the end pole of spore.
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Fig.7. Polaroplast and posterior vacuole are emptied, diplokaryon makes an array in corss axis, 10-11 coils at two
sides, two membrane-bounded organelle with granules is shown as arrow.

BA BFEEME  FssETmERRs  MREEEAt EREERE(—HBTHKY  #RiKHE) -
Fig.8. Slim spore as shown in the anterior of dull round and sharp pole in the posterior is not usual as normal
which hold opposite, cytoplamic grove is enlarged and vesicular region is appeared in polaroplast only.
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