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Distinguishing the sexes and reproductive behavior of
Brithys crini (L epidoptera: Noctuidae)
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Abstract [Objectives] To develop a way of accurately, and quickly, distinguishing the sex of Brithys crini pupae and adults,
and determine the daily timing of reproductive behavior in this pest. [Methods] The length, width and weight of pupae were
measured and the sex of emergent adults recorded. In addition, the courtship and mating behavior of adults of different ages
were studied. [Results] Female pupae have genital pores on the 8th and 9th ventral segments, and the 8th ventral segment
does not heal. The genital pore of male pupae is located on the 9th abdominal segment, and there are obvious semicircular
protuberances on either side of the genital pore. Courtship and mating behavior occurred during the dark phase of the
photoperiod. Female courtship behavior began 2 hours after dark, and peaked 4 to 8 hours after dark. Females began mating
4 hours after dark, and mating reached its peak 6 to 9 hours after dark. Females began to display courtship behavior at 1 day of
age. The older the adult, the lower the mating rate but the longer the mating time. Females could lay eggs in different
reproductive states. The life span of adult females was longer than that of males in the same reproductive state. [Conclusion]
The sex identification of B. crini pupae could be distinguished by the difference of genital pore. The courtship and mating
behaviors are closely related to the age of adults, and there is a certain time coordination between them. The mating behavior
could significantly affect the number of eggs and longevity of adults.
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A C RIS 3.5 T4k, PRERE
A LR R E HGIT 4 000 FRC H LA, 2007 ),
Hr R ZHOh G FRMAEY R EZE d, REH
TR Spodoptera frugiperda. #1448 dt Heliothis
armigera 55, HAMGFIER)", WA SR,
e A 0 3R ) A MR A 28 DA E W 34 3 LB R ) 28 5%
Pk (R, 20205 LEH5E, 2021), T
X h Ay o i, ARG AR B IR T A
S5l “3R” B4, miAHEREE R H RG]
WA | B[] 22 55 P i A T O S A A T
LB, ATLASEELE A FRR (DESE,
2018 ), KL, 300 Ao i B T R RO 2R 4 7 A 1X -
I A FEAT R, o] AR M 3R AT Ak 2
W, WERA AR PR BOME I B AR I BRI, AR
— PR B R A SRR 2

2 2% 7k Brithys crini J& T#5# H Lepidoptera
AL Noctuidae, [EANULHGE FEIEE . 4iifa)
Wi =R HARSH., ENAMRIETE L 1 Fk
A3, FAEARESMS, DEETE T A,
B AE 5 AWITFIRREZE AL (2R A%, 2005 );
ek 1A R4 5 AR, D@4, B4E 3 H Al
2 5 7 EAPPIAL  SSBECA BRI ( 4R AE, 2011 );
TERINARERA o xR DAL U g | B 27 4
Yide . wL ZERF, GERCLR R BERS, REAREIR,
Y AR, FEEFA = Zephyranthes
candida. 7KY%.& Hymenocallis littoralis, 3C#k>%
Crinum asiaticum S5 s BHEY) ( THi%, 2009;
B, 20135 T, 2016 ). w1 T AR
T H HIRAE 2 el i 5 . 3l 18 B Ak i 32
BAEY), DRI B G AR S e T AR ) U
M

HAl, FANCT 2 2o 24 T
AR L o F IR 2 BTG J7 1255 5 T
( THi%, 2009; W/hmMBRICA, 2013),
TCH I 12 H 0 R i R A P o 4 i, v
HAFEAT WG D o AR SO RN L IX 28 221K
B RN B HUB SRR . BT shafe A T 4R B0 SR
B TE N E RS A Lo etk , [ A iz B B R
ISR AL AT 5 A A B R, AT Sk S R A 4
A2 0 i SR AR R A

1 Me5AEE
1.1 g AmiE

SEH HOUR R B RIS A B (22°52'N,
114°00'E ). L% B R RFE AT« IR 26-
28 °C, MHAHBE 70%-80%, Y5 EWM 12 L : 12D,
Hde 6:00-18:00, K5 18:00-6:00, 4K
PR S, BT EE K AR R, R R
HEATRRAS L Bk, BEEA RS S em
TRIET Ha & (24 cmx29 emx 11 em ), WK
FNA YA, B Y R A S
W EPECE, IR B IRRIC . PR e
FH 8 T 3% CANPIEE RS Zs s o 1 H
W4, BTAT T S ) R A A R AR MR Bl 10%
WK .

1.2 SEESEMEFEENE

TERAL S T LS UM ) B TR AE , AR
WL 3 4 BE SRR AE 22 S A LA A7 R B S o
T A8 5 1180 R R T 4 X3 Ay A R 25 (X e
%5, 20165 BT TS, 2017; TR, 2019 ),
o8t A R AR %) 5, e FH T
Z— T I M A PP S A R R R
PEFT SRS 0 X 4y, DASGTE 5 7 1 HER 1
1.3 ZRITANE

T o TSI I AR A 2 R A T Sk AR A I A
PEAT o BRIIE, KETRD H SRk 0 A i e — XA
2200 mL ¥R R FRIFHE TS IE 5, Hhik
SHESE, MHEE 10 Mg, k50 X,
FFK 18:00 i ARG, LG T fa fa il Bk
BHAZRAT R, e H A B I LA I A 5 25 a
/6], £ 30 min jCR—K, H R4 ERMER R
2 Tl o

14 FETHSEIE

1 T3 T i BRSSO 1 H g,
HBESG M sRF AR %, B L RITE AT GE it
Sk EMR A P BIE BC, AEMRT 1 H % e 8 0
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WESN 2 8 MY AL G, HE M el — 4
KA ECRESL , 55 8 MG 1 If v Sk A Y Ry AR B
Lo HENRSE 8 AL G, AAHALAIFEE 9 B,
PR A — 2P (BT TR IR 5 5 S Al A 5 AR i
P GRERE (1), WERERRIE A ARAE X 5] B
i, 7R . WA 3 IR EE [, AR
R EMNEZER (P<0.05) (£ 1), Hir, S
KFEH R 2.98 ¢ 1, HERRIIKSEE N 2.96 15
FEIRHC A 1.06 ¢ 1, BH9EHE 1.05 2 1, WL
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B 1 A=REEEERREEAET
Fig.1 Abdomen detail of Brithyscrini pupae
a: 98 MET; b: AFEAL (7OAL); o BBOMENY; d: H 0L e ALTT; £ G g BREE.
a: The 8th abdominal segment; b: Genital pore (Oviporus) ; ¢: The 9th abdominal segment;
d: The 10th abdominal segment; e: Anus; f: Hip thorn; g: Lump.
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Tablel Morphological characteristics data of Brithys crini pupa

P 14 (mm ) Length (mm)

% (mm ) Width (mm)

IHE (g) Weight (g)

Sex H/MHE WK PEHbAERE  RAME BRORE BEHAERE RAME ROR BfEEbRiERE

Min. Max.

Mean+SE Min. Max.

Q 16.23 23.58
3 16.37 22.22

20.152+0.134a  5.52 7.92
19.231+0.097b  5.31 7.51

Mean+SE Min. Max. Mean+SE
7.038+0.046a 0.2586  0.7623 0.5124+0.009 a
6.417£0.036 b  0.2722  0.5364 0.404+0.005 b

RHREA R P EARER 2, F—HI P AR PR 2R B3 (df=3, P<0.05, LSD 1042 ). T,

Data in the table are mean+SE, and followed by different letters in the same column indicate significantly different (df=3,

P<0.05, LSD test). The same below.

2 BAERBBEMER R LE
Fig. 2 Comparison between male and female of Brithys crini adults
A. HH; B. WnAM; C.JEER.
A. The back; B. Specimen photograph; C. The abdomen.

EEMXG (E2: B). %ﬁ@%ﬁﬁlm il
K, RimbhE B E BN, I ihoR
e, YE R Rk %%?*h¢ T M7
ok, HoRmMEA —BRAKER, 2HmR
(K 2: C).

22 MITARZETE
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I M ol B b SIS S, MRS N L S LY Y
T L A PR R 3R BT IR AN BT IS R, T LM
AEEOIRE SR, FrEik, B A w7
GRERSME (& 3: A ), HESMRZESCHIN], FERZ
FIPE(E BRI AL N T iR % ar, Ry
TEME NIT BRI ZL R sl s (1 32 B ixid
FE— WG 2 h IFAG, BIWEH 5.5 h 4550,

%T%%ﬂéﬁ A MR, 2 I R (5

, PRSI P12 12 N 0, AR e e 23 1€
iﬂﬁﬁﬁkéézﬂ, I fi Ffy 5 M BRSSO, I I A
KB di mA Ny (18 3. C), hiEz)s, 1
Wb sh Bk, ST RAREE, 3-5 min 5L
BHE T C—F M SR, SR R R
222 hids (3. D, E), AR I 1M

HMERH, — e MBI e B I, A A AR
) Ak BT ARR A PR R TR R PR B R, MR
E (Y NERT-

R — AR R —IK, ZE R B oy
MEREH], TREEMITZE 0:00-3:00, %S
AR BB 67.74% (K 4), SRS IA
50 XA, BRSNS 44.00%, Hi 1 Hig
AR R (£2), HE KT 2 HigM 3
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B3 FZREKBEZETH
Fig. 3 Calling and mating behaviors of Brithys crini
A HERCBOHOMERER ; B, MERIRM,; C. MR S|; D-E. 25R; F 70N,
A. Calling; B. Flutter; C. Male attracted by female; D-E. Mating; F. Oviposition.

161
1 K} Total
o 14+ —
g = [ —e— 1H 1-day-old
g 12 —
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—a—2H -day-o
'_q.g 10+ / L J LN /.\ ] X 4
g gl Nl Ned —— 3H# 3-day-old
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£ - o
= 6F
= K\
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o
2F M 7% K K K A | L LN
Om— gl A P O P O P B 7 . A S P S P ) P NS -
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Mt %] Time

B4 HEIETE
Fig. 4 Therhythm of adult’s mating
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Table2 Mating behavior of diffierent
day-old adults

H e LRAE (%)

R (h)

Day-old Ratio of mating (%) Duration of mating (h)
1 32.00+5.83 a 1.97+0.60 a
2 8.00£3.74 b 2.21+0.34 ab
3 4.00+2.45 b 2.424+0.04 b

Hi#% (P<0.05). HidS5zRIHKMIER, 3 H
R BT KA, 5 1 HIRSZ K5
% (P<0.05),
23 FTASFNBE

1 H % dk R mT LA T P= B 3E 5, HANR A
FECRAS PO e = B AR A 22 S B SR . 1 H Rk =2
BRGNP = 00 3l , 78 2 H ik E]
PR g, 2R HIg . RS REMEAE 1 H
W BT e A PG s, Hom i, e

WEFE 2 HIEAT 3 H AT o AR A SEIRAS T 1 i i
WEAEAS RITESE 2-3 d 7200, B W, &
FEUR H IR BB H ™ O o, 14 R AL H I
N JEHETEFF A A RRT O A TR . SRR
W i 5 K BALME P B H SRy 709 K7, oK H PR R
324 Hi, ARACFRME AR KB Bl i 444 i,
HeK H =B 226 i 58 8 S %o 0 ik = B9 37% 5
(A5 ) 5, A8 SRR IHE UG 1) 7™ B9 3 1 7= B0 gt 1 o
FAC FEME , ELAS ] A PR ke 7 BR 2255
F (P<0.05) (#%£3),

24 M HBFa

SCU M ME M B K A 9 d, BRI
AN T d, SR LRI TR 4 do 5L
G sh e m i i Az fir, RICRME (HfE) HUFH
FRn R T SRR ME CHfE ) Hy, AHTRI AR SRS T
¥ T i R T H AN TR Ak R A R T T
ZIYEoEE R (R 4).

£ 3 ARABEEHRPITA
Table3 Oviposition behavior of female under different treatments

P (%)

Number of observations (ind.) Oviposition rate (%) Oviposition days (d)

PRI KA (d) PO (H)

The egg number (grain)

JLE] WEEH (k)
Treatment
3 R "
Virgin female
32 R M "

Mated female

100.00

3.14£0.27 a 196.57£25.71 b

3.13+0.32 a 448.53+47.89 a

x4 AERERBRESR
Table4 Thelifespan of adultsunder different treatments

7 (d)
Number of observed (ind.) Minimum lifespan (d) Maximum lifespan (d) Mean of lifespan (d)

AR (d) K FEar (d)

fib B MR (k)
Treatment
KT FEME Virgin female 50
ARAZFEME Virgin male 50
A2 FEMfE Mated female 22
2 B Mated male 22

9 4.04+£0.21 a
7 4.10+0.18 a
6 3.47+0.35 a
6 3.73+0.27 a

3 St

80, R M ) A ) F 2 ], ASAAT B
TR 2 BRI SR A | ARFEAT I BOMLEE, Kb
T MEMRINARAT | A A R S BRI SE
S PR R SR AR R AL, 1T LIS RESR AT T

TR, SRR S AR E A e i T T
VESR SR o A 53380 43 T AU ER 2 =5 1k
O G %) 1 B AR, MM AR B AL T8 8 BT,
MM AT LA, A 9 ME T, X 5 W 1 ik
Scotogramma trifolii . &= 1 Spodoptera exigua.,
RUEA K ik Pericyma crueger . b £ 1 ik 26 0%
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IR A R A AR — R CGBRXEFEE, 20115 X
RIESE, 20165 fili S5 T 45, 2017 B 4256, 2022 ),
X AT B KA A AR B e i) A T AL

R B HAY A 5 Bl H & A AR R )
(Cardé, 1973 ), 2 =RIEZZ R 8 R AE w7t
17, B INAT R E B R AR, 5 A A gk
BB H DL I 01 ST R AR T, QR b £ 13 I
(SRZMESE, 2022), EEHUAE & F IRl AN AH
[, £14%H Pectinophora gossypiella 7% 1 d A}
) (VF44E, 2020), #3EAHK Catocala remissa
WfE i e AR PR 3 d LU A TFGR AR TS 8, — A
LRI REL (ABIFEESE, 2014 ), A=K
ISPk 224 KA B el ) 22 Pk B, A 3
THESRAE . 2R I —RINAGT , XS
AT Lymantria xylina ( 223855, 2020). FJi
ik Endoclita davidi ( 225245, 2021 ) kA
oL, I 2 PR Ry 24 == R0k i R A B, BT DA
EN IR 4R, HLAE 1 H IR Btk 3] T AR G T
Bl e e U

figf 30 H i 24 B H ) 28 T R WA B T R 22
Boi, 2RI 2RSSR IS, 8 T3
LRRBAR T 1.5 R de SO S il B
( Arnqvist and Nilsson, 2000; 5KiRFiE%%, 2015 ),
TEA SLIR S5 AF T 10 28 =2 730 i e Al e i AT 1
WASELAT R, FEABC s 7EA0 o e B A rp
WEL R X RIS ( Mcnamara et al., 2008; 7k
THIRAE, 2012 ), BRI —AANAEIE 13K,
RGP B i RN AL 3R 85 5, Ul B 0 R A
BRI, WRE R R R R B SR K 2
—o NAMREY, BEEARRTETNEETT
SRR BTN, 451 G0 AR SR e MR R R — A A
Bic 1-3 U1 SRR AE HAS D 13Kk, 22 i e 25 i
AN, 2015), HHET, SR 40 == 7% kA 1l
AR A EA SR T AT A s, i —
ST

W B T AN 34 52 B — S MR B R g
) S DR A e i Y 25 AR AR A TR R R T 4R R
DB A TC A A B 4 5 18 BT A i o T SRAAY
WL PR . RAT . BRI RS R R 5T U
BEXT, T8 Wi AE 2% A it & T R (5 B R 1

T RERA K . 2220 52 B2 5 H i il 7 A
XK, SCRRIHC A H #3824 o 5% e A
Sk v % 1 A A T BRI, B e FE K A B A (]
RIGMAFE ST, DIAE] A e, FRREARIR AL
e JL# (Jones and Aihara-Sasaki, 2001 ),
— 5, HTAMRIAR, MEREP T 2450
PSS ECARAT (JESZ G5, 2015), AN[EIALFE AL H
[ A5 22 57 ] DAEPUEIX — Wi . — ki, R3
TAC ) 0 L 2 A TR %) B A6 5, T B YR SE L A
W0 S HE 22 R AC B M I A i B (SRRFIR S,
2015 ), 28 == B0 MAH [ A= BF S 0 T E Hhe P24 7 il
KT, KRR FEmRK TR,
UL AE AT A 23D i A ) A, X — A E T
Wl FHF R (X AESE, 2013; RET
55, 20155 skERIRAE, 2020 ),

BT O AT R BT, Ao AR
BRIl e SR T 5 P SERIEE | 200
MG B R AT a5, S 280 =2 750 1) P o 41
FE 275 B iR SR S S iR IR 22 2 7%
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