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Abstract

A parasitic fungus obtained from the two spotted spider mite in Taiwan was identified as Neozygites cf. adjarica according to
the informations of its morphological strutcture and life history. Morphological structures of each stage of Neozygites cf. adjarica
were observed by inducing and incubating its resting spores and / or resting hyphal bodies. Primary conidia and secondary conidia
from robust or capillary conidiophore were formed at 18-22°C and 100% RH, but the tertiary or higher level of conidia were not
found . The sinuated wall of the secondary conidia with vase-opening at apex and constrict neck at end of the conidia were
observed by scanning electron microscope at a higher magnification (4990x). A basal disc holding a capilloconidiophore and a
secondary conidium was set on the integument of the host. A portion of bust integument generally came out of with robust
conidiophore type (Type I) of secondary conidia, while the breaking point at mid-conidiophore was usually formed for the capillary
conidiophore type (Type II). The life cycle and life history of N. cf. adjarica was constructed by inducing the resting spores, hyphal
bodies, developing sequences of the primary and secondary conidia with conidiophore and heptor formation, inoculating and
infecting the new host spider mites with the secondary conidia, attacking position of host by the conidio-heptor, and developing of
hyphae and hyphal bodies in the infected mite body. The different N. cf. adjarica and Entomophthora fresenii or N. floridana by
heptor or secondary conidia or hyphal body were discussed and compared.
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SEEREENSEAR 319



ABSTRACT

A parasitic fungus obtained from the two spotted spider mite in Taiwan was
identified as Neozygites cf. adjarica according to the informations of its
morphological structure and life history. Morphological structures of each stage
of Neozygites cf. adjarica were observed by inducing and incubating its resting
spores and / or resting hyphal bodies. Primary conidia and secondary conidia
from robust or capillary conidiophore were formed at 18~22°C and 100% RH,
but the tertiary or higher level of conidia were not found. The sinuated wall of
the secondary conidia with vase—opening at apex and constrict neck at end of
the conidia were observed by scanning clectron microscope at a higher
magnification (4990x)., A basal disc holding a capilloconidiophore and a
secondary conidium was set on the integument of the host. A portion of bust
integument generally came out of with robust conidiophore type (Type I of
secondary conidia, while the breaking point at mid-conidiophore was usually
formed for the capillary conidiophore type (Type II). The life cycle and life
history of N. cf. adjarica was constructed by inducing the resting spores, hyphal
bodies, developing sequences of the primary and secondary conidia with
conidiophore and heptor formation, inoculating and infecting the new host
gpider mites with the secondary conidia, attacking position of host by the
conidio-heptor, and developing of hyphae and hyphal bodies in the infected mite
body. The different N. cf. adjarica and Entomophthora fresenii or N. floridana by
heptor or secondary conidia or hyphal body were discussed and compared.
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B 5 Efe—%%, HINEHSREAFERS
HWHHEE ERATERRACEEES
Fisher (1951) %8 Entomophthora £ Eutetranyechus banksi, Oligonychus

sp.(THEE Neozygites) AL EEM (Pa-
nonychus citri) » BS[E 70% BHREZEC
BLR, EMBLEERCHREHZER -
EiRE T4 EREIRE Entomophthora
> Ben-Ze've et al. (1987 KM R B 4% 5
ZATE d 2 5 M ¥ Neozygitaceae B H En-
tomophthorales B4t » HFEEEEE
W E A BB Z Neozygites & Thaxterospo-
rium — B « Nemoto and Aoki (1975) k&
Geest (1985) HBEWMBEBAERTFE

320 FEEARTRER =

hondoensis, Tetranychus wrticae, T. lude-
ni, T. cinnabarinus, T. neocaledonicus %
¥ Neozygites floridana B N. cf. floridana,
(Balazy, 1973; Boykin et al., 1984; Brande-
nburg and Kennedy, 1982, 1983; Carner,
1976; Carner and Canerday, 1968. 1970,
Kenneth et al., 1972; Klubertanz et al,
1991; Nemoto and Aoki, 1975; Nemoto et
al., 1979; Ramaseshiah, 1971; Selhime and
Muma, 1966; Smitley et al., 1986; Weiser



and Muma, 1966); AL P citril T.
urticae BRI Entomophthora (= Neozy-
gites) adjarica B N. cf. adjarica (Keller
and Wuest, 1983; Tsintsadza and Vartape-
tov, 1976) » HER T. althaeae K T. urti-
cae 8 N. (Triplosporium= Entomophthora)
tetranychi (Weiser, 1968) » £ T. eva-
nsi B Triplosporium sp. (Humber et al.,
1981; McMurtry ef al., 1980) ; FEFEERH
REXEEE THE Tetranychus spp. B N.
fresenii (Ben—Ze’ev et al, 1990; Carner
and Canerday, 1968) » & Tetranychus
spp. B Triplosporium (= Neozygites) flo-
ridarum (Kenneth et al., 1972) - FiEHRE
W Mononychus  tanajoa |BIRE Neozy-
gites spp. A4 (de Moraes and Delalibers,
1992) - Humber et al. (1981), Cincadze et
al. (1976) K Keller and Wuest (1983)7R%k
¥ T tumidus, T. evans X T urticae 3
¥ Triplosporium sp. B Neozygites sp. FJ
FE M, BRFAPER AL EFE
%%, HEHHEEZEE R EH S -
RN SEEREERE N florida-
na, N. adjarica, N. tetranychi % =M (Boy-
kin et al.; Brandenburg and Kennedy,
1982, Klubertanz et al., 1991; Smitley et
al., 1986a, b; Tsintsadza and Vartapetov,
1976; Tsintsadza and Zil'bermints, 1978) ;
NEER FFEFEWMING Carner (1976) FRBF
£ T urticoe Z E. fresenii % Entomoph-
thora sp.» UEFHEITBEERBZENE
REWPCHE . BEABHEERERER
BEEF ; Tsintsadza and Vartapetov
(1976) 3R & N, adjarica ¥ 1, HEFEH
N. floridana B N. tetranychi IBfE%EE » B
WP HE B & (Geest, 1985) - N. cf. flo-
ridana FHENE Ramaseshiah (1971) BH

T. urticae ¥ T8 L » 55 Keller and Wuest
(1983)#E N. of. adjarica PTEE B
LHEHRRE  NHEEE N, paervispora
BN fresenii BHE L2 Z R - HELTE Neo-
zygites spp. FIELERFZBHMES T, urticae
Z N. tetranychi (Weiser, 1968), E. banksi
B T. urticae Z N. floridana (Kenneth et
al., 1972; Weiser and Muma, 1966} & O,
hondoensisZ. E. floridana (Nemoto and
Aoki, 1975) - B Fisher (1951)HXREE &
4 EBTE LA » Neozygites sp. THERME S
EHAEWEH S LEEREATF - Tsintsa-
dza and Vertapetov (1976)#f 8 KT "3
PEHUHT BEEES N. adjarice » BREESD
MAEABCEREBREREL » H Keller and
Wuest (1983) RIS IR MG HETEA — Neozygites
near adjorica FEFP TR AR , W58
HEFEEPZEPHEBE N, floridana & N.
tetranychi fHRRIZL « KIFEHE N. of. ad-
jarica <E R R ESMEEERMBER > Akt
RHERTHE ESREEEWNRZR -

MRRA %

— ERSRER R
HEEGAERERERRERS&LE
BRI, B ERRE o BREER
REKEFEEPERES, BEHBEES
B (160 %, 400 )FEE A #54F H & B i 27
T BIRL 00 3R EZEEL 00 WM & S PR B
BEATEF(1S5 cm dia. X5.4 ecm)F » RER
1T CHEERN - BER 9 em < HBEEN
w, BRER—8, LEER7cm EBH—
B BERZAEZHZEERE, FAEE
BEFAETEERER LO0MEENR
20~24 BB EWMERWHR LS E B, BBk
E—HRECZ, ERB_HRMEmAES
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PRIER L, UHESENET 90 RIIL
A1y HETEEIBkER LR A% - HEERM
RIS EIL ) ER60%RH, 25°C, R
19L: 12D 2 £ EfET g EE - HEhZ
wi o, RFBLEREEREFREELZ
- ZEHNEEEER . HbNIE &
B LTHEES N FERERE ] -

EHEARFHEMEREC 9 cm BRI
EREH B (1X5cm) » B o0 HRE
Fi12EHR  MaBr 4 YIFARUDELER
BB MEMBEELANK 2 mm BHEE
Rz ME L, dRFHRE R 95%RH -
SRR BB 25°C & 121 12D £R5E
N4 /NEF . BBREREAN < BEE R KIKE
F(resting spore) EEFIM M KE S LT
% (primary and secondary conidia) o KL
HEWERERAETZEEMARER LR
2z [ BERERE 2L - g DigzR
BEMESENLE, B L —-EFs8H0.3
em DFLAIRFHRNE  BHTERP LS
EREfED; ER—HBARBEESRELE
RERRHR B -RARREBEER ) H4F
AN REREREE MHFEEEEZ M -
T OREEEEEREE

ISR EERAEERERERERE

SHREDHEREZRRE, BERS
HEEPEANE BN LsRREAREE
BrE—RWRE 5% BERETEHIS
= BEERSVEBBEEMSER D
Oy iR EMEEAK 02038 co o BE
BAZmE , B AEEERN  ER LR
EAEWAFTREZEs L MEBREEE
BAMREZOGBYRHM EZ 9em BEEM
Bo 0, 12> 24 48 R 72/ R SHS
BIEE—F  EEER2/NF, BERTR
B MRS, VIREAARSEHWTE . I
FE S T ERATFEECRE, kH

322 ERAEHTeE=E

EEZABIETHEIEEHRZER -

o BTEMBFERBTERTE

RS ERERE 2R 30~36% , &
4~6 ESFEMPRUETHRMEZEE(
0.5 cm dia.) PATIT < SmBEm o SEHE
BHEPEEER (G cm dia. X0.8 cm) s T
BNBAZ 9om BENN » HFELRE
(>95%RH) FEs% » & 24 /N, EUH
ERERoER BPRrEBE(7.52%X5.4
X5.7 cm) NERSFLE » 8 24 /A SBIHES
FREBLESHAEG . TRERFHE
#(Jon coater) NHELME o0 f0 , BRNYEE
REEMEBMREE, BEKEREEAR
E FHEM# (Bausch & Lomb, NANO-
LAB 2100) A& 2 -
= ERFZHERER

PERE cm BENENFLE-FET
SHISEBE (3 ocm X1 em) 2B A R
BEBESCEHEA  PIENGKINI~5 cc
W|EA, B EREE 34l cIEED
FEMBEL, WEEUNTHEHB I FEF
M)« HRFUAZR 12 16> 24 - 48 2 72
N, BRRBIEEN &R IS . #
BHEZHLERTHEEREENE , #E
EOERTESNBECNE - BRBERE
FERE A 10 SR 3 HinlEA® , R K
B, REEREERI~-sHA, BHER
o BN, MBI N. of. adjarical HEF
% o

mREFR

— BERBEZERPRENRE
S#ERBCPERMEERIRY . 25 G

P RFLARENCAATR=EAE -
LR H]
REHZBEWE B, —REHBENY




tkIEE# ¥ (crops hyphaux or resting hy-
phal body, rhb)(E—),» Z—EMHFETF K
BAIF (resting spore) (B Z.) » #3F XK
EAEBERBZSBE2HEP (resting
| gpore of hyaline type, rsh)RIHH B (rest-
ing spore of pigment type, rsp)(#E
Z) s Nemoto and Aoki (1975)% & T. urti-
cae MIBFEH 2 E. floridane 7MEBREUARE
2 BE B SRR 2 i B (hyphal body) »
BRI - Carner (19768) IREEE En-
tomophthora sp. BB ERREEATRR R
BE, FEAG ERCH AT REE <
HKESEHBEHEEMEL - Keller and Wuest
(198 HRE N. cf adjarica LRRER =
B REBAKERANE . 38588 REH
H KR T (hyline and normal resist-
ant) » KR FFEZ BT (resist-
ant spore) » L ERBH B RIEEHIEHEK T
BAWERERTEMEA -

2HBEB AW OERT RERTA
(1B A8 o AT

4 20~22°C FGEBEFRE T (>95% RH)
REKE/ R, HERPARRES- ()
HRIEE KNSR RABEENT
AR AT (B— - ) (EEREEORS
SRFSEFEPERFETEREASEERS
. BIMELEAFTRABANARATSH
E#BE) o Keller and Wuest (1983)/1F & E
FHE T. urticae ¥ N. of. adjarica 287
ERTFIRMBLERZE (tube) BEES » &
iR BRI 2R ETATF -

QB rsRTEFELIHMRHERT
AR LT RIRF (BB R E
VHEFRERABARSERT ) HRVED
LEFELAENRE (robust  conidiophore
VBT B E N 2 A (capillary  con-
idiophore) (B H) » M HIE#H ¢ RE MR

F (secondary conidium)(EVd 7) - ti&
KBAERTZEEAANMBRBIEERER T.
urticae B Entomophthora sp. (Carner,
1976) K N. cf. adjarice (Keller and Wuest,
1983: Samson et af., 1988) » & T. evansi 1
Triplosporium sp. {Humber et al., 1981) »
& Q. hondoensis B E. floridana (Nemoto
and Acki, 1975)% » ZEXRSTERFEE
FPHEFRBERAETAR, fLRHREG
455, HE Keller and Wuest (1983)%
£ N. of. adjarice & ERFREL
FHE -

BEMBBETEE JVRERR I EART

EHIRRE KR RET » AREREFHE (re-
sting hyphal body)—IRER » MEHELFER
ELVEBET - RS RF R EEDR
B RUKRIR A F AR bR G BB, H—
AU R LT B ) R s A P F (primary
conidium, pc){[—) - Keller and Wuest
(1983) & Ramaseshiah (1971) 7 HI&0A N
of. adjarica X E. cof. floridana 2FHHR 7
ST HEEERE » Carner (1976) & Ne-
moto and Aoki (1975){ERRER ARSI L
fAF -

PEEBEHT  RRBRZEWRELE
EEREETTRAME, EUFEERENn
MABBERERIRSERT - PEEER
RIMEIEET » RS ER TR FTAES
MrHmMEErE - HEEERERF (B
), EkRREVEL - BEZ, RESE
WFOyHETERTEL,, BF—EHLRE
SHERFABEEERRSERT(EMN) -

BB E R ERT BRE
oy B iR AT F A B T AR R KB B MR (2~ 8 D
FRNBBETE -

4)FEMT M 45 £ MWF (primary and

secondary anadhesive conidia)
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s"“ " 4 . . ‘0
N _W

B—m @1. N cf. adjaricaz KEEE#E8(rhb) RE—RA4£BF(pc) (400X

®

) B2. N cf. adjaricaz BEEIRIAER

HF(thb) REAIKREEIE F(rsp) (160 % ) 5 H3. RB|AERT(sc) ZHRRIIERK I EIRTFW(re) (BFH
Keller and Wuest (1983) 2 #—EH4HF)(400%) ; 4. EPEMFRZRBAI4EHTF(sc)(400%) ©
Fig. 1~4. Resting hyphal bodies(rhb) and primary conidia(pc) of N. cf. adjarica (400%); 2. Resting spore
hyaline(rsh) and resting spore pigment(rsp) type of N. cf. adjarica (160x); 3. Formation of
secondary conidia(sc) with robust conidiophore(rc) (=type | of Keller and Wuest, 1983) (400x%);
4. Formation of secondary conidia(sc) without conidiophore (400x).

Ll sk R KB ERET » s IENR
EH ARSI ERT  REEMMZR
FH, PEREEERRSERT (BEL)
HERETSHREP _EERZ N. fumosa K
#FLES(T. evansi) Z Triplosporium spp.
(Humber et al., 1981; Samson et al.,
1988) » HEAWRPHEREFRD - FHRE
B FHMAETRAGEERRDIERTLZ
EE, BHIEREANRSERFEEER

324 hERAFETUES=H

FEEFHEREGEMN - Keller and Wuest
(1983) TME S £ TR TR Z S & 7 KRR
SERFE AR, Carner (1976) & Humber
et al. (1981)NEHFEZHE -

(5)8f £ 73 £ F (adhesive conidia)

MEEMRIERTEELTERE
HHELER,, HEEEPZEZER , ME
H—EEREERR (ES) » MRS
HFA(25 um)(BL) » HEREEERLRT




BT EMT (4.75 um dia. X 18 um) ([E
£ A ) TR E B R
# (sinuate) » P FIHIGE — B ENE
# (discshape) fff# 25 (heptor) (3.25 um dia.
X0.75 um)(Et) » DATHEZ M SE B T
s (Eh) - FMERBRSTERFERELZ
RAOEREKR(7~18 um)(E/L~ 1) BR
BEFHEE LT RAMRES £, K
JEEE 7 (anadhesive conidia) » XfEF
MEREZHARFRZTIZ— (0.5~

um) (1) o FRPFEAT LN EENER

BE~A [ES.

F(400%) : [E6. HERFHAENE T EWMREE 2 HHE (2490 %)

ZRBAEWTF(sc) REIFHR(998 %)

ZF EumeSEE (B — - 2, EMRARFE
Ao RS AR THEEMRFRTKER
SEAT  ERAWRARGEZE N, of.
adjarica £3E L PHKR B=ZREE SRR
SFHMF -

Carner (1976) & Keller and Wuest
(1983) 73 7 ¥ 5 BN BEGRE) Entomophthora
sp. K N. Lf adjarica £ ﬁﬁh—%*ﬂ&'ﬂﬂ%ih
Tz B RS EMT , BTFFAEPRER
4 o Carner (1976) f£7HE Tgﬂﬁﬁ{fﬁfJ){j((4680

) FE%Z T. urticae < Entomophthora sp.

4. ﬁ" M aaa 1 /-B&

7/

19 UM eees -Bs.

A’f&ﬁ}:ﬂﬂ% sc)&ﬁg&mwaé}i&@%ﬁ(cc (ABZ R Keller and Wuest (1983) 2 &R a4

s B7~8. EAERERE—HEHEE

Fig. 5~8. 5. Formation of secondary conida(sc) with capillary conidiophore(cc) (=type Il of Keller and Wuest,
1983) (400% ); 6. Crosssection of conidiophore base(ccb) on the host mite integument (2490 );
7~8. Adhesive secondary conidia and conidiophore on tarsus | (998> ),
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BA~+= E9.

sKU X2.49K

BB R E £ RREAIEHT (so) REEZER (Heptor, h) 5 E10. BEXIERTFRCIEEELR

\

4 60UM 9913 -B

RBFERTF; @11~12. AERBAFTEIERE-R-HEZRBIEHT(160X, 400%) -
Fig. 9~12. 9. Adhesive secondary conidia(sc) and heptor(h) with sinuated wall structure; 10. Anadhesive
secondary conidia with robust conidiophore; 11~12. Secondary conidia attacking the host leg | and

Il by heptor(160x, 400X ).

ZRBOEATFRFARANESELE
HEAWEBSHE , K FEERETIER
SO (B L) 5 F-F 47 B 27 3 38 B [ 25 R R B
FEA T 28R E (B <) » fEFHRAIES 4|
FRRZEHMEREMH(EL) - ZFET
TR AR B B i T A R AT BB A SR TN
B E. floridana (Nemoto et al.,
1979) - Keller and Wuest (1983)7EE T
BB THEE N, of adjarica ZFEREH
MEGERAKIRMRFEHBRKPE , BRE
HRARABREC@BEBF LRI D LM

326 JERAETIUBE =

T8 > T B A ARHR f 7 e 2R R 4R Ut R o
REHE ;s ZFHBERNKIRETFHERZY
WMot FERELBERBECERS &
KWEZ N. of. adjarica FEREGE B RIRS
FHEBEELAZVIR D EMTFRRGENLSE

;E o

3.3 L EE

B R R T F i 3R R T A R
iR T £ INESGEME S BT, FUH
Bz M &S EERH T ERE (E+— +
=) HEARARLRN-BRBERELR




AM—FEEHMEERE, TEEBEERE -
RE-HEZESLPHMEE . ERE
P(idiosoma) °
S EREREBATE
FHRREBRMEZ L 2 4 BZRE
R RPEMSTEERRHZWMEREH
keBR, X5 BEEEWERHEEHER
PRAREEBRUANEFEO . 2~0.3 cc EE
AR | BELEERT - FE2~4/D
BERERERT BB H4E24% PR
RBAES LA, BRPUERE BERR
FAYEESMNE  HBR N BT AR
&, RN cof adjarica 2EEFE H
=)o N. ef. adjarice BEHGFRHEEERK
EAF (resting spores of hyaline and
pigment types) 3¢ E REE # 48 (resting hy-
phal body)(B— > =), BEREAHR L
WF SRS ERTERPEREEREH
B2 T (pear—shape conidium) (B = M),
RFBHEG EMIBZ 7 E£HTR (hyphal multi-
plication) & BIF #1# 7 £ F (spherical
conidium) » FEEKEEE (18~24°%C;
>95%RH) RRAIBEFHIEMTI (con-
idiophore) (@ » L) » WPHEHFIRE LXK
4T (secondary conidium)(E#) ; [t
AERTHAREEFSBES 2R T4
FTHHEZRSY,, TUOABHNERAEY
CEEYRSERTBEML ; 3t RRAE
BrURAEiARFfACHESRAERES =K
B(type 1 and type 2) {(Keller and Wuest,
1983} »
AETERTHBEERSEMFRER
A TaEERVBRSSHRFRLEEE
(@) - SERTFR-REERE, B#
BRAGKPCIERERANEEEET)
BEAET FEMERETHR (capillio-
phore) (BIL). - K FERMTHHTTRA

METZVRSEBRFHFTMNR,, EHTH
EMEERFFIHEER, AricEIER
8 2 B8 (basal disc)(E7R) o LR
KESE T TR IEEED SRS
Hirg2mReiEFSE (B, BHFHEE
HAREAFRPEEMBE TN - FEfES
4 f8F (anadhesive conidia) 1 {FHE < EHE
WRRVIE A ERTRE MR (ER) a4
MM EERB SR TREES BT &
BEBEMAETHEIERE EBARE - 1
TREFCINESZEZHEHALEENS (B
) HEEERW. BZEREAFTLWER
CH—EEE— ) EEEREN
MoEE, MERE-FAZE, HE
Rt _ErEE T AMAEER SO CE
L - RABHREE R, BEHMERD R
RIEZERE THBEZRETERFHTNIE
HHEPEET D) HUFEHTEEA
R AT TR, HENE S WM
BT - BEEROERT AEALRT
FEABREFTREBECEMAGREED , X
HEHEBRTRENALERESZ I HERK
BUPRERERCEM Y EEET RIEM
FEBLALATHEIBRSERMT #15
Z WHBEEIRBR ARSI EMRT
BE, PEREMELTEE - KRS ER T
MEREAFTEEANR, BH LEFEGHE
~HBENE:; ATIARBo R RBESZERA

T SREREERN, KNS ERES

GBUHERGEEIR; 5%, 2HERAFE
o E HBEHLTEERNAZEER - #
TiEZ » N. cf. adjarica ZEFEE + B
BRERREARTFEEREIHEESHY
< BEHIE - EF (incubation) FFHZ KM

Neozygites cf. adjarica B2 ZKIRFH
FR—EZRBRE®RE  HERERAZRT
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HEMNE PEREAFEEATEEEEREYD
WAOEMT YIRS EETAFNEEE TR
BREERPHAREERBESERT, KBS
ETFeRInEE—RIIRZMERE, B4
EWLALL ZEREERRAT LR, i
ENFRESUYEFETZFETFIHERE
AEMBLUEHE (tube) BAFEHAH
W, AIREREE - APIEHRZESIERE .
BT REERARZEHE Keller and Wuest
(1983) B Z N. of adjarica REWE » 11
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