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ABSTRACT : The spermatogenesis and chromosome number were investigated in the pupal
testes of Helicoverpa assultn Guenee by light microscopy. During the spermatogenesis, each
bundle of 2%(256) sperms developed by 6 mitotic and 2 meiotic spermatogonial divisions. From
the early stage of spermatogenesis, it was distinguishable between two kinds of sperm
differentiation, eupyrene and apyrene spermatogenesis, which are characteristic in Lepidoptera,
by the differences in nuclear shape and cell distribution in immature spermatocyst. Through
the followed spermiogenesis, the spermatocysts were developed into two kinds of mature cyst,
a streamline-shaped eupyrene cyst with nucleated sperms of thready head or a long
spindle-shaped apyrene cyst with anucleated sperms of cylindrical head. As the results otf
chromosomal analysis at metaphase of the spermatogonial mitosis and spermatocytic meiosis,
the chromosome number were 2n=62/n=31, respectively, and no variation between individuals.
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T v (Helicoverpa assulta:R1 A% dhibdaho) A8 Ay A4

QA F (Lepidoptera) 39 7 old A7ql
F A9 Aavt 2% 50D BRI} ol
Al A stz gEgEe FARHAA] N8
5™ (Chase and Gilliland, 1972; Reinecke et 4.,
1983), AAF ARG F& AholMe Gz 4
AAE7E 6] AMNEEFT] 2¥9] RIS
AZ 256719 Fz7t & W92 5ol A He
B2 cystgo] ¥4 BrHLai-Fook, 1982 a; Moon et
al, 1988). :

TH AAFY dF FoAes AL oA A
2 Y& §F 719 AR Ao &
BH3 eupyrene sperm¥ HE RB{F3I Ye
apyrene sperme] FA)e] Al4bEtH(Leopold, 1976;
Lai-Fook, 1982 b). ©]2]§t eupyrene sperm 4=}
TARGAL AP FFEL doded v,
apyrene sperm> FA o] HYP HAHR FE
A} Z A|(Lai-Fook, 1982 a) 1 A2]3 7]% & o2
FE&E) WA A @gol #HY o] Hel gl
o, olg AAY FAHHAHANAY o] EF T
ol B&8|A= FUEA we] F2 Buso] 9]
< ¥ 271¢ 2719 E3tdAd g dye v
v gt 44 o]t} (Numata and Hidaka, 1984; Osnai et
al., 1989; Bodnaryk, 1989).

59 FAAd AY d7E FE JFLE U
ez FPxo] o3 A=d(Crozifr, 1969; Kerr,
1972; Emmel, 1987), X E7}2]9] dydr Az
9] E1] ye], fragment chromosome (Maieki,
1981; Kim et al., 1987), supernumerary chromosome
(Hewitt and John, 1968; Nur, 1969), B-chromosome
(Lewis and Scudder, 1957, Imai, 1974; John and
Charidge, 1974) &°] ebdo] met 2% FI &
v T g4A Qolr} vis 2 Aoz Ky
I At

E ddAE guivhid A dojues = vt
2 Bz E8AAH S FHsA GG Zo)E 7Y
sta, AAANES] AHERGN FARAEY Z
E ¥ vdehds @AAE pEsie 4¥8 2
Aotz stk

=} ]
=

XHE al

o

Sl v}t (Helicoverpa  assulta Guenee)& 134}
5E YelzZ2 2% 2511T, AUFE 60£5%, 1
2]a1 16L:8D9 FF712 FulASstdA 83 19
Foll A48 S JFAEE AE-a9-

A AAYS ZAE] e =2 g w
Q) paraffin section methodel] 2]8] AAZE 7um
FAZ2 d£289EL ANstd FHdAv|Ae=Z I
Z3 At

daA FTEL Rothfelss} Siminovitsh(1958)<]
air drying®9] S d5 HHE wyo g A 4

.=, £9] BRd 005% colchicine® FYg v}
+ 33X R AoldE ALE HEdo A
e thE SFde] gofle 4R Ax
E e o] FH94-E 800rpmel A 5¥-5<%
Y& & F AFAE 71 37C e
o A 158 %9t AR E ) 800rpm o2
587 H4Ee st AF5AE AAT g, HAE
Zol 313 N(absolute methanol : acetic acid = 3 :
1, V/V)& 7}3te] 4TCoA 3083 nA AZch
gAeg HEE Al /AL obE 600rpm 2
2 58 ¢ A4dFEsld nARE AAINY
Aotz S 2 nPAe R 235 uHE
oq ¢4 AXE 53 Og, MEY ol wig
2% nHNAoR FEY ME BHAE BES
t} o] RFAg Ho=z FHitE ojd AFF
£ slide glass 9ol 23w Wojxa FYsA =
AA g HeA FVAF AT G4A
7} 2 =ol2le slideS 5% giemsa 94 (Gurr
Ré6) o2 1583 |4 v Bsdv|Feg 4
Az g F43t4h

g 3 ng

HAEN IE : &F AAMFY FAEAH AH e
1960 ol S| AHA A7t AlFE ] 19708 )
ol &3 JAHAUT. 7|9 Ay FE2
Aao Feu AL FHOE o|Fojz o, o
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g 53 gugHdAN T AR SHE HL7)
HATE Foll SR §TEol WA (Chase
and Gilliland, 1972; Reinecke et al, 1983). B &
Wiyl GA] Fas FE3A7] T F A
2 EZA37r A8V stz 8= 87
o) Fole AL ol TREY FEHYHFg 1
A, B). £3} 19%F B4 HUA(Fg 2 A B) &
oA A= 9709 interfollicular septad] 2]3) 10
Mo} Bz vy den ol FguleA
tekgt A71E vehle AARAPNE B2 5
ded, 24 FFY FHRde ALY z7)
ez, aEln YRR WA Ha d5F o
7he AEvE BEET FARHde A"
gaEle] Aad FAEo] cyst ol thEs o] F
o] EAFTE.  olzg A5E spermatocyst fol
oY AAELY £ 10749 cystE S gL
2 Mol® 2z HF 256374 et 2°=2569
2AKQ Aoz FAHAT(Fig 3 A, B). o=
shte] AN E7L 88 2Ed A5AHAZ A
Ate 2 QAR =FdAe) el dx|éste
7 7} o) t}(Lai-Fook, 1982 a; Moon et al, 1988).
Aegt gujublt JA o] spermatocystel]l £
AE Bake 1 e Aele wel WEs 7 7R
2 FEHALH, ol F VA Ao FHL A
AR A ZAAN B ZAF Aot B dFeA
AR 27144 ¥H FEAAT. ¢4 <
FEAMT AAFY BAE A= B2 F A
LARP L AH FAHSH U
sperm¥} A ¥ o) gl= apyrene spermo 2 %

eupyrene

gtgdo] R 1E < erv}(Leopold, 1976; Numata and

Hidaka, 1980; Lai-Fook, 1982 ab), o] 9+F% Rx
ZolMe dAY AAFEAE A ¢ Ve F
HAAEe] E3A] digh Aag dgo] ofF
o] R A gy, A<F eupyrened} apyrene sperm
o] YejpEo] BEIFAT B dTAME A
F9 9FQ gptelA oEE T 29 AR
7} EAge] wEA d4d AFEH} YAZALH
(Leopold, 1976; Lai-Fook, 1982 b), =& %7] #3
A9 2pe)7t W EE] FEEAG F, 7]

ZFY cystdl e HMEs o] FHozE A
o] WA BAH AL £EFA AEAA
A5 QA7 FRAG AERGL cystd] F
HoA o] Fo|R)7] A E cyste] AGHL F
o] Hlojgle EFRYo 2 AAHD o] cysto]
£ eupyrene spermatocyteEo] EA|FE Ao
Z95 ¢t} (Fig. 4 A). TE I FF9 cysto] U=
AEHe 2go) RFHHL oo AT Mz
DitE o] glof cyste Wojzl He2H BFEHM
apyrene spermatocyteS o] ol o
5 ithFig. 4 B). o|F ¢]E2¢ ZFEEc] &8H
o] spermatidg =¥ eupyrene spermatide} -2
233 gHHo L Fyo dAL HHIH
(Fig. 5 A, 6 A), apyrene spermatide 8 o] 7] 1L
gF © EvFsAn fdde B 2
(micronuclei}o] el dThFig. 5 B, 6 B). Al4E %
7) cystell A eupyrene sperm&] W& cyste] T ZH
kel #A=go] W|EFE O BXIAFG 7 A),
apyrene sperm&] 3.2 cyste] AW FArE ] gl
thFig. 7 B). &o] AAsHM sperme] mIE ZH
o] A eupyrene spermE Y& I}A AMEE o]
head2, Z12]al apyrene spermZ &o] Ho 44
2 €539 head®2 WEHe 3. &7
eupyrene cystE F4¥ 9 S Eo|v, sperm
e U AT shsolA oyste] ddRe] FE
Hel )& AL B F UtHFig. 8 A). ¥t
apyrene cysti= sperm2] o] cyste] A Woz ¢
£ B2 o] micronuclei el R okZF ViEbE o)
o o] Aj7le]l ALY A=y WRHe B
st WADTHFg 8 B). A 2 YA H7
2 AXHA eupyrene sperme] AL HL {3
(nucleated) A48 9 spermoE I, apyrene
sperm-2 o] gle(anucleated) YEFH 9 headE
7}A 5 head®] HE dense cap Alele] o] 1%
b EAT ol USS #A3AHFig. 9 A B).

MR 0 FAHEAY AFF AHAZE AR
FEx 2rEEs B AAA HER F2 AL
= QAAY A7 el HuW @7

o gBE Y2 1P5T GUY F squashats

o (% Ar H o
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Fig. 1. Testes of the last instar lava{A) and prepupa(B). x50

Fig. 2. Longitudinal section of a testis of 1-day old pupa(A, B). x100

Fig. 3. A cross section(A) and a longitudinal section(B) a bundle of 256 sperms
in the elongated spermatocyst of pupal testis. x700
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Fig. 4. Cysts with eupyrene(A) and apyrene(B) spermatocytes. x700

Fig. 5. Cysts with eupyrene(A) and apyrene(B) spermatids just after meiosis, x700

Fig. 6. Eupyrene(A) and apyrene(B) spermatids. The micronuclei in apyrene spermatids
are indicated by arrows. x1500
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gl Lib(Helicoverpa assulta: 1A 8 ghubdbzle) A48 4Q 4 d455

Fig. 7. Early stage of elongated cysts with eupyrene(A) and apyrene(B) spermatids. x700

Fig. 8. Late stage of elongated eupyrene(A) and apyrene(B) cysts. Anterior ends of
eupyrene cyst with spermatozoa of elongated nucli, and apyrene cyst with sp-
ermatozoa of micronuclei in broad central region. x700

Fig. 9. The nucleated eupyrene(A) and anucleated apyrene(B) sperms separated from mature
testicular cyst. x1500
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Fig. 10. First meiotic early metaphase chromosomes, 31 bivalnts(paired with homologous
chromosomes, n=31) are represented. x2000
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Fig. 11. Spermatogonial metaphase chromosomes and karyotype of Helicoverpa assulta,
62 diploid chromosomes(2n=62) are represented. x1800
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@t (Helicoverpa assulta: AN 2 whpwtah)e] B4 A37 A=)

HHeg AFEo] Koy, B dAFdAME air
drying 3-8 o]-83ld &3 ¥ 198 %9 F
&M AE3 HAALE ddoz GAH B
& ARIRG. F2Arvietel A JAAF G ol
#3 7= Ha F(1976)0) B8 £rpHn=30),
Lee9} Kim(1976) 28] 1 Park®} Kim(1977)&] w5
A(n=25, 26) FHA AT § We] RiHo
UE ¥ BE AT olRolA) R &L Aeelch
YtH o2 AR 259 4 7 By 2
Z217F oo, tjREo] dotdElz HEHA F
Z2 HovHEmmel et al, 1974; Maeki, 1981).
aHER 989 E46 B ol gl Mol WA
NALE 2z F 8] A& P FYo] £E
WE dHeltt. B AFeA A 1gLEEE AR
B¢ vehvde NI FrR7)9 |44
2} Bal5olgly ¥ F bivalants Abejo) glom
B&F A+9 countinge] §o)Fck Byl
o) W4 AT n=312 @) 590 H(Fig.
10), 25 D447} bivalant AFEj2 B8 o|E1g
t© ZALE ¥EHo E sulvie g QAR
22%R 71%F ohAtAR EA49 AEAAE &
ERTAQ ez AAEq. T3 FAHEY A
AEEE F718 FHAE F4F A n=627)
E W @AApet GRS, ol Fo A AddA A
= 607he] 1 gt 4e] FFGAAs EAs=H BF
AETBAAE TAHC ARz Hol 4Ha4
Ae Z2% 34 Z5HEAE FHAokFig 11).
¥ @FEdAM 2Fe A Fuo
(supernumerary chromosome,

o fu rr rlr

fragment
chromosome, B-chromosome )7} 433 ®Lo
Bygm ed ey, B dpdae S-S
9 @ulvhts date g =AM Fa B0 A4A
el E4A 2 Wels FAHA Psith

a &

el L}k (Helicoverpa assulta) 8-A1712] & 4o
A BARAARAY] QAANE BEHUAE o)L

st fFEA

AARAHRAN 2 FUAZ= 4R We
ANEEG F Ao g4EIE A4 225670
9 A7 EolUE S BB AT
547z dYehdles 5 FHSY  eupyrenext
apyrene AAEAANA L MIE FHeol A L uly
% spermatocystt] A ujdde] o)s] FAHA
27194 K8 FEo] 7H58Ach ©)F spermio-
genesis AL A spermatocystEL L BH-G
sr 5871 AMEEY ARELS e f439
eupyrene cyst == -2 BH-X godr TRy}
458 ARAEEL Ze U HF¥UY apyrene

cystZ 24zt st

AYAEe) ANEZREY FEAZTY AP
g F7 | Jelhve 4945 B4 d3, g4
A £ n=62/n=312 ENEHUYT, FHPALE
FHojure] S AR J4A) $29] Woly B
A gt

ZAte o4&

o] EEL 1959 Gt el
vl A glol] ol3te] AFHRE

= g

re
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