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WE: TR A U ISR, ARTFSEN B RS Rk Geometra valida~ 155 T Chionarctia niveus 1
L IEHIEEMK Zeuzera multistrigata T NAIE REIAT T IEHDNE AL RS L. G52 3 Pt AR T R
G ERAGE . WORSEE (RUCORSEERIS IR | WOWE . BOPRE . SAOPRE (SAOPREE R R APR S R )
T ARG AR S 22 % RIFEN KGRI AR S 4E07 2 B AT E BT IR R A s - BRI 57 R I A < 2 45
T, XS FIRRE AT IS K K R R BRI 2= 4 .

KEIR: BEAE; HhGE R ST ZNaE: MmN ERE RS

hESES: (968. 1; $433 XkERIREG: A XERHS: 1674 —0858 (2020) 06 — 1518 —07

Morphological structure of the male internal reproductive system of three

moths species

DING ChangPing, SHEN Jian, YANG MeiXia" ( Shaanxi Institute of Zoology, Xi‘an 710000, China)
Abstract: In order to investigate new effective classification features of moths, this study conducts
anatomical observation and morphological comparison of the male reproductive system of Geometra valida,
Chionarctia niveus, and Zeuzera multistrigata. The results show that the male internal reproductive system
of the three moths consists of the testes, seminal vesicle ( anterior seminal vesicle and posterior seminal
vesicle) , vas deferens, ductus ejaculatorius duplex, ductus ejaculatorius simplex ( the primary segment of
the ductus ejaculatorius simplex and the cuticular segment of the ejaculatorius simplex) and accessory
gland. The morphological differences among species are reflected in the shape and connection type of the
seminal vesicle, the shape and length of the compound ejaculatory duct, the length of the single ejaculatory
duct and the accessory gland. These identification characteristics can provide morphological data for
research of taxonomy and phylogenetics of moths.

Key words: Lepidoptera; Geomeira valida; Chionarctia niveus; Zeuzera multisirigata; the male internal

reproductive system
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RO E S, KIEENE R RG]
BHASREHRG R EO AN ERN. TR
{5 & ( Jamieson et al. , 1999; H g, 2013;
Gottardo et al. , 2016) . HEjXH RS HEM: 450 R GH
RIS A I, B S K Rk B I
BRAHE TR A B R GERIAT ) 3. I, IR AR T
RGBT HOR BZ BN ZFE W E Y. 1960 4F,
Callahan ZE 7 YR 5% 1k Bl Noctuidae 1) Fift B H (1) T
PEAEFE R GURIE AT T IR AR, JF 48 1 X P #h
I A BB, SRS A A i 7 AR TR [ A
IR T P 0 A A A PN A B A AT R Y S T B S
(1962) , i I 4liak 1o Ho e A P A= 58 2R B8 19 B
SHE, E B T HEME A RGN R E B B
b #E. Harold (11966) Xt BK M T K U Qstrinia
nubilalis WP A5 FH 3 58 I 25 22 T4 212245 T B
Ft. oo AR WK SF (1991) X A AL K
Phragmataecia castaneae AT R G AT T ik,
BRI KRN Al A% o Rfhrh (1993) | Bk
55 (1993)  REDEAB AR (1996) | EHE A
(1997) . ARRIJTAF (2012) | JEWR45E (2012) | X
FIRFAE (2013) . 77 4% (2014) . 5K K £k 55
(2015) . EmE-F5F (2015) . W HIISE (2017) .
MOE T SE(2017) gy ml X oE TR FE Mk
Lampronadata cristata~ AEWEH/ N Ancylis sativa
K&, Clania vacrieg ata~ W TE ¥ IE Wk Napialus
hunanesis~ — b1 Chilo suppressalis~ V5 Bl A 2 ik
BOHh W& Loxostege
sticticalis~ 1k % F} ¥ Phalera assimilis~ 2% X 1
Ectropis obliqua~ T Z1AY BEME Dioryctria rubella #f
K 4 W& Homona coffearia~ i T AR Wk Opisina
arenosella [WEEVEAEFH R G HEAT T HER. B4 E
WF9E A BRI 2 N AR 7 R e 45 M 2 A AR ], (H
W HATEI B AR 2% 5, ISR e
HRL Psychidae 1Y R4 HORT BUB S BRI, A2
TkGEA B A SS e — &, A LFEMEa, H
TGRS . HABFRLRRE MRS A&, WifE
[Al—fsErh, HIAEGRE . SH%F} Notodontidae
L HUAE B R S8 AL 1 5 A R B AR B, EL A A
RS AR R, BASPRE A R BT H

ABIFFE LA F b5 A S bR, X K R gk
Geometra valida~ [A1E )Tk Chionarctia niveus. 2 BT
SR Zeuzera multistrigata 3 Fjrige 2 i) e 1 P9 A= 38
T ESE, IR R AL Geometridae A % 1K
P} Cossidae B R MENE N A5 R GERFIEEAT ST

Holcocerus  hippophaecolus

FANTEXT AL B H M 9 AR B R SRR AR, ST T
3 PR MENE N AR THAVE S B2, DUBIAS 2
W2 JEEERFAE -

1 7%

ARSI BT R T B AR 329 2R 4R T B VY 47 0% [
FH AR X o K B A1 R 4R 1 AR A BT T IR
W, AR WRG (BRI, 7E Leica M205C Y
BTN S MG R R (2013) 1975 3k BEAT g ),
FfRER NS 4 ~ 8 AT AR IE th BT, ik
B HARIE S TR AR MR DL S R A A
'l ERY AR A, J5RAE Tl e, A Olympus
SZX 16 WA AR ARG A, R H] Montage [K1{R %
INAAE AT RS AL o R 3 ~ 5 ShbpAs.

SCH R IR A BT R PN A B AR SRR
WRA ST K8 (testes, TE) . i I A 4%
I
( posterior seminal vesicles, PSV) . #i k5 & ( vas
deferens, VD) . & 4} ¥5 4 ( ductus ejaculatorius
duplex, DED) . B 5§} ¥ 4 ( ductus ejaculatorius
simplex, DES) . BA G} 45 44 & 35 ( the primary
segment of the ductus ejaculatorius simplex, PES) |
B RE B # H A5 (the cuticular segment of the
B R ( accessory

( anterior seminal vesicles, ASV) |

ejaculatorius  simplex, CES)

gland, AG) .

2 HEMEEERSRER

2.1 EBRkS R Geometra valida Felder et
Rogenhofer, 1875
# B T N Bl Geometridae U i I A}

Geometrinae 77 N Mk J& Geometra, .1 N AR T 7%
ikt (K’

WS (B1-B): /b, HRZA 1.3 mm, FH
o, KMEE, ik —)2REUny s, wE -
AR TS A

WREHE (B -D): 25, HE, s ARk
PERSIEORE %, BUCORS % SR I mAHE, K
292.9 mm, WIEK, WA, X5 ENHER
%, ECREEEAIEE R, HRE% 0.7 mm,
K& 1.4 mm, J555REMHE-

ke (1 =D) o DS IR 4 K iy i 4 5
EOPREE RIS, & 1 MRk S E, K
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246.2 mmo

BHEE (F1-0): 1xF, FLAM, M, 2
“ST A MELE, i S MIRAE, 5 S R
WEEARE, PEATHG 1/3 Ab SHREE A E, BIkR
MR RS E, K944 mm.

PR (KL = F) 2 2308 BRGR A I A

BRI A 2 B Yo BIRDORS A T O o2 T Y A
LS, K165 mm; FUPRT 2 BT T b I
ff, EEEENE, K24 mm.

BEAR (1 -E): 1 XPRERFLE Q4
MO R Rm &, B EESE, K2 15 mm.

Bl Ek ROk N AR R 5
Fig. 1 Male internal reproductive system of Geometra valida
TE: A, MEVENAFES RN B, KEEACRKE; C, ZAPRE ORI D, RS2 FERT & HORIEL E, B RT
KE; F, AGPEEHCKE .. Note: A, General structure of the male internal reproductive organ; B, Enlargement of

testes; C, Enlargement of ductus ejaculatorius duplex; D, Enlargement of seminal vesicles and vas deferens; E,

Enlargement of accessory glands; F, Enlargement of ductus ejaculatorius simplex.

2.2 BEKT, Chionarctia niveus ( Ménétriés, 1859)

F)E T AT kBl Arctiidae %] 1k W &} Arctiinae %J
k% Arctiini [ 3 %T % J& Chionarctia, FIEPE N A=
FAAREEAINT (K 2)

K8 (E2-B): /h, HEA 1.2 mm, K2
0.9 mm, FLEHM, EIE, 89— 2438
JBE, BRI AR AR A

IAsgE (K2 -D): 2, HEEBEHLH,
3 R ETEORS S A5 RS B, W IEORS B Sk S
TAHIE, MR, K294 1 mm, S5EE0RRAHE,
WA R EMAAERIE, HERY 1.6 mm, K%

4.1 mm, f55HEAEEME-

WS (B2 -D): M5 I 9 K v i 42 5
PR TR, 2 1 XMk E A E, K
2413 mmo

EEEE (K2-0): 1xf, LA/, &, &
“S” A gESE, Hivw S IR, i B
KEEAHIE, FRATH 1/4 405 MRG0 %, Bkl
K J BEAE T, K29 24,2 mm.,

RS (K2 -E): 20 R bR a8 5 A
BRSPS B R BT BN U O i I R A
Tl fLE, K20 34 mm;  FLUGPRE R KT BT 1
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i, EIEEEME, a2 B, K, K% 14 mm.
FEAR (2 —A): 1 XPRSERFLE GRS,

MO E R Rm & i, B EESE, KZY 75 mm.

=

B2 AT it Y A Bl R e
Fig. 2 Male internal reproductive system of Chionarctia niveus
T A, HEVEAFE SRR B, KESECRK: C, PRV ORIE: D, WORS B FRRT A ORI B, U A HOR

[&l. Note: A, General structure of the male internal reproductive organ; B, Enlargement of testes; C, Enlargement of ductus

ejaculatorius duplex; D, Enlargement of seminal vesicles and vas deferens; E, Enlargement of ductus ejaculatorius simplex.

2.3 ZBI3NEK Zeuzera multistrigata Moore, 1881

KR T AREIKFE} Cossidae 5 %% 1k W F} Zeuzera
L IR)E Zeuzera, HIEMENAFEAREMIT (K
3):

K& (BI3-B): K, HEZ 1.8 mm, K%
0.7 mm, ¥, BHIE, MEERELEGIE, &
B Z AR, B AR A AMRE
I3

ks (3 -D): 2%, AMEEILEH,
ST AR AN S RS 2, FUIVORS B SORE S 09 R
HAHE, MK, K46.2 mm, 5FVAHRAMHE,
JEWORS R R EROE, HEZ 0.8 mm, K&
3.1 mm, J55HKEEAME.

FdsE (K3 -D): WJEIRTREAR e a3 S 5
K, 2 1 XATKAEEMEE, K299.6 mm.

EOPKEE (K3 -E): 1XF, ILE6, &, 2
W OB gESE, Fidw SRR, 5 S B
REAEARIE, BERG G 2/5 A 550 8 A, AR
I RBERES TE, K29 15.5 mm.

BAGPREE (13 = C) o 2 LR AE I A
BALPRE A B o BPORE A RO O o W Y AR
MhAELE, KZ31.5 mm; FRGPRE AR K B g
fg, AIEBEANSE, B, K#£73.5 mm.

AR (I3 -A): 1 XPAEMFLEAMAE,
MALIRG A B s & iy, B gE, B, K&
24 mm.
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2mm

Imm

K3 Z B ak Mk AR R G
Fig. 3 Male internal reproductive system of Zeuzera multistrigata
T A, HEPENAEFEAS AU B, REHORK: C, BAPRFATHORIE: D, WRSSE MRS R K B, ZAPK

K Bl Note: A, General structure of the male internal reproductive organ; B, Enlargement of testes; C,

Enlargement of ductus ejaculatorius simplex; D, Enlargement of seminal vesicles and vas deferens; E, Enlargement of

ductus ejaculatorius duplex.

3 SFit5iTit

ARSCHFFE i 3 Fob g 2 M oA 2 B g 1 45
AR BIHR IR WORGEE (AT JRIRG ) |
WOREE S EAPRE. ROTRE (ROPRE ET
FURPRT A R BCT) MR IR AL A HE BT 3 ~
4 EHIEIEN, B Z R EV . RET
JTERE RO YIRS 4%, HT S B R o Al A i
WABBERRIRG % FoRs 4, w05 )R A 2
ME, JRIER T RGN . O EERE, —
S ARAR I, 55— IC AR . IR
P L R, RIS 5 ) o B U T A R A B
SEPAR A TS R T A Y Jo e IS RS A TR i R
14 BASFTRT A 2R BT o

ELbKE RS 8O FL B G R S5, 5
TR R (2R AE, 1979) o 2R R R S5 H AR
AT BRI oA S S0 5 i i ) S fofT 55 A

FRIED, R RO f0 2 DA SRS A A i s 4 1) 52 B ik
K WK TR RS RS 2, S5
FOBESE R AR IR, 10 3t ) RO A Ay — o 2L 1
. AT e — xR S HE R w4, HhEl
HESMEE, 2 MRS PIF 3%, X —4F ks
R R AR R AR, R R A AR SO iR
Spodoptera litura ( Ahmed and Hopper, 1979) #f
Lo (EHEBR RS E S R T BB A I, 5 g
FHE AR 2 BEA0 45 1k A9 PORS 8L R 58 26 JF,
SRS RAIE S AR, AR R B,
X — AR B TR SHRA L. 3 BRIRSERT SR A
L, SRR ar . EE YIS

ARG AR AT 5T 2 D 5l 1FL RS B8 25 4 5 DL 4 il
KA (1) PSR NS, LSRG SR IE T 2 DY 2
AR, 9 4 DAEE/ME, Wbl s iR s (£
45, 1997) 5 (2) PIDREEBILDE, MK R
EEIE, WRA L (BTG A BUIR K, 1996) 5
(3) PIKEEARAT s, (HAa g A — 2,
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MZ R IKBE Polyommatus eros (T B ¥ Fl 5K HE 4K,
2016) , AT Z R RS TR, (4) W
MEEATE— LR, B ® i, @A b —
WH, KREZHEEEEH R R T, g A
Frige (Refirr, 1993) | AMEH/NE Ik (B,
1993) | AR (RABRICEE, 2012) . HEMEE (X
BHBLAE, 2013) | BRE MR (3BT 4, 2014) 7%
RO (R ZARAE, 2015) |« PRELRSBERE ( E i
&, 2015) | fBFORIE (AREDESE, 2017) AF, K
W78 v Bk T RORN 1 25 AT k35 4 e Al

ARWFFE R, 3 Tk o9 A 58 g8 5 454
W 225, HUERIBRAE R 28 (1) K4S
25, FERMAEAE R AR 2 SR 51
PeARAS: BEMKHE R KM RE, A5 N
AR, T 22 BE 5 3 kO IE BT 3 Rk
2 ARG RS IR R, (B RUOgoR

STHRRY 2 VRS A S B — A8 E . 2R
2REHEA T EARAS . (2) WIRESANZESRR
SRR AR R VA TR N CIEN | SEUA | Ko
RS RTSRE 1/3 Ab B KT 7 52 0K A7 il s 19
L/ Gh, 22 BE 50 45 3k 7E 52 SRS 48 i o 1) 2/5 Ak
(3) WAGRESS I ) 25 57 T R BUTE J5 RS Y P
WATE: EIKE R R %8 A, HR
PIE BN R . (4) BEBRAYZE 57 4 KA [A]:
FI 5 AT 0 0 B A R e 4 T B OR A R E
LK RO A BRI B 2 2 T AR A K
1117 22 SN SR A BRI B 0 T B R A R (5)
IR A Y 22 S 2R PR FRLGORT A R BT K
SRR A AR KT A S A R
PR, A, KT SRS A R B R
K, i, 72002, 2550 A RS R
Bevigd, AB. (WD

F1 3WHEEUNEBERESFILR

Table 1 Comparison of morphology of male internal reproductive system among three moths species

fif UiEE JE TG 4 PR BRPRTE W
Species TE PSV DED DES AG
= , , T HIRICRE, REH
LA, KIEE, kAR, e e
A e L L SNSRI
L mRsEems M s o
ELPKH R _ . ~ 175 R
Milky, long Half-moon i,
Geometra valida Shorter than the AG, About the same
elliptical shaped , expansion, thick S-shaped, short

curved, short CES, about

length as the DES

fused fully and short,
1/5 of the total length
LR T MRS RE, KRBT
e e, mEE, HEERIE | G eg g £, T, A5FEBRER R
) LT Es e O P VE e
Chionarctia i, & Longer than
) Milky, oblate— Rugby-shaped, S-chaped . 1 Much shorter than the AG, he DES
niveus shaped, lon the
’ shaped, fused fully slightly thick —hap & curved, long CES, about
1/3 of the total length
KPR, FEH
P B, EHOE, T HBIEOE, qoes g K, 8H, AhE8KER B
| Wik ams Ak R VT ke
Zeuzera i, & Shorter than
Yellow, flat peach —  Rugbhy— Longer than the AG, long
multistrigata S-shaped, long the DES

shaped, fused partly

shaped, slender

CES, vertical, about 1/10
of the total length

i L BT LAE RS R R 3 Fl

RIS BN N A PSR AT TERR 22 5 VRS BE A9 11
OREE AL AT R R AR R #0730 B9
R R R B R RS A R A A R, 3
092 5 n] D IR 2R R G T e I E A
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