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Abstract: With the increasing damage caused by the cotton leaf roller, Haritalodes derogata, in
some regions, this study preliminarily investigated the morphological and biological
characteristics of this insect at different developmental stages. The aim was to improve the
accuracy of field identification, prediction, and forecasting. The results showed that the eggs of H.
derogata are flat and oval-shaped, with a length of 0.74 mm and a width of 0.52 mm. The egg
stage lasts for 3.21 days. The egg had a reticulated shell, and the hatching rate was 94.36%. The
larvae go through five instars, are covered with sparse bristles, and produce silk to curl leaves,
causing damage. The larval stage lasts for 24.52 days. Newly hatched larvae were yellowish-white
in color, gradually changing to light green, dark green, gray green, and peach pink as they grow
and develop. The pupae were slender and spindle-shaped, initially transparent with a pale
yellowish-green hue, gradually changing to reddish-brown and black-brown. The fourth
abdominal spiracle was the largest, and there are 7-8 caudal hooks. The pupae measure 13.89 mm
in length and 3.47 mm in width, with an initial pupal weight of 81.64 mg. The weight of pupa on
the day before emergence decreases by only 1.69% compared to its initial weight. The pupal stage
lasts for 9.74 days. Adult emergence mainly occurs during the dark period from 23:00 to 05:00.
The adult antennae were filamentous, and the body was light yellow. The leading edge of the
middle cell of the forewing had "OR"-shaped brown spots. The weights of the adult and the pupal
exuviae were 33.34 mg and 17.31 mg respectively, and the total weight of both combined was
37.90% less than the initial pupal weight. The adult body length was 12.67 mm, with a
pre-oviposition period of 3.28 days and an oviposition period of 15.33 days. A single female can
lay up to 761.37 eggs, and the adult lifespan was 22.03 days. H. derogata exhibited high egg
production and a high hatching rate, posing a potential risk of outbreak in Quanzhou, Fujian
Province. Therefore, relevant departments should strengthen the forecasting and warning of this
pest. This paper provides a detailed description of the morphological and biological characteristics
of H. derogata at different instars. It serve as a reference for rapid and accurate identification by
grassroots pest forecasters and scientists, and provide basic information for field surveys,
monitoring, and forecasting of this pest.
Key words: Haritalodes derogata; morphological characteristics; habits of life; emergence
rhythm

# KNG 88 Haritalodes derogata, J&§# H Lepidoptera #.UE%} Crambidae B H, o3¢
HIFRAR G B MR AR IR, ARGy, A gy, ZEm s, IRk AN, A
FEAT T FEP . REED . PRSI, ERERRTE . B, il H R vE
DR WARIE SN, HoE &8 XA 1Z R AN TR R R (Rl Fe 4%, 2008; F BOMAE, 2012;



Hosseini et al., 2015; {445, 2016; Fabrice eral., 2021). WiA&EHENZ ETEE R,
AR it 22 S5y AR ZE R, A EAEYOAERRAE Gossypium spp. #KZE Abelmoschus
esculentus~ 4HE Hibiscus rosasinensis~ #1146 Hibiscus sabdariffa %5 (EHLESE, 20165 Pk
HE, 2019; Mailafiya eral., 2022). M4h, WA RERHZ RG2S EAFILG Vigna
unguiculata Ji 5. Lablab purpureus SF45HAEY) CREMESE, 2008a). H KM KK AR,
TR B LS EHA TS, O Rz R AL 100%, R TR, K
SCMAEYI = B, ORI Z BN (RHIRIZ S, 2011). HARMR K MR T ASRHE,
Fo T FUAN ] EU8 T AR AR AR AR S0, 6] T FRR ARk 27 P T TR R 7 = 7 8 7 S EE K

HRT, B DR G rHETE A RHE IR . 4 B IR 55 B O ol (R DU iR
NE, NTZREOR. ghdul. RS R (iR, RE, RKESHD F
AR HE GKiEREE, 2009; Hosseini et al, 2015; #5ikl%, 2019; KRMHZ, 2022).
BTG, N T LRI 7R H RTR RS S R TR ASRHE R B, AR SURN H
TEASFHAEANE Y SR I R T T 9, BF 70 45 SKe 0 2 2 3 AR N ORI KR A3 PR
AER R AR R A6 MR (I 22 (0, Sy i fr) B A/ VR ERCH M 00 000 o Rt 2 e
1 MR5REE
1.1 HiFERE

2023 4E 10-11 AAERMIHTEAEEAL X (N 24°52'47", E 118°40'41") HIRHE (Hl4: %
) EREMRGHIEL b, FESLWIEANAM L : D=14h: 10h OB 25°C. FEH
23°C). FHXHRIE A 60%MI N T M%AE AT
1.2 ESYFEREMEFFENE

K EFANREM L MRS R 4 500 mL KB RWFREHGEN, EENE 6 SURERK,
TSR SARN— AT N KA N R EE, 58 A THI3R 20-30 kg e, Frghfbim. P, #
5 RPES HERCHRERE N IR B AN, B RN T 5% B KM BIRRE % (HER AN
FREFD), FHFEIBTHERN T B /INKAE S SR A0 . FRoRii4duUs, 4l
A EEECE Ry, B 3 d R (RhTR) BB R SR b4 U, EEME, PSS
JRASHL, 72O
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WHTHE "o TEREE, DR, TR R E R, d5eE, R E S
0 0 o B BOE 22 S, B HUE (S TAR M LR 1 ) = (RUE / WIRMEED X 100%, A
I A s PR ORI T R R B A R R 2 e, BRI H T E R = G
—HPMER A/ SRR D X 100%;: HIHRIC T AR RS RHE, M AR A R A S
R MEME R R A iy, DL OME R U™ B R O B A S
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L 5 d LB R IR s A N LAUAE Y (166 k) FIFE HARGAE TR (145 3K 1
PG 24 h R, BIREIRIRE 2 h Goit— e il b s, ot A DAUBAE N 07:00-21:00
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Fig. 1 Morphological characteristics of Haritalodes derogata eggs

VE: A, BIHEGE TS B~E, BEFERES 1-4 K. EHER RN 500 um. Note: A, Eggs were scattered near the veins of leaves; B-E,
The first to fourth day after egg laying. The scales in the figure were all 500 pm.
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Table I Morphological characteristic parameters of different states of Haritalodes derogata

REWE TEAFFE K 24
Developmental stage Morphological characteristic Number Parameters
YIE (mm) Egg length 60 0.74 + 0.08
B 589 (mm) Egg width 60 0.52+0.09
Egg YEH] (d) Egg stage 135 321+046
SHEAY % (o B 2870
PUiEAL# (%) Egg hatchability 94.36 + 4.02
1 ¥ 4hdfkK (mm) Body length of the first instar larva 26 1.86 £ 0.13
1 #4443k 52 9% (mm) Width of head shell of 1%t instar larva 26 0.29 +0.02
2 4 Hk K (mm) Body length of the 2™ instar larva 13 3544023
2 W0 B k5% (mm) Width of head shell of 2" instar larva 13 0.49 = 0.03
3 % HAK (mm) Body length of the 3™ instar larva 10 7.57+0.48
%yl . R . . 10
3 i HkFETE (mm) Width of head shell of 3™ instar larva 0.79 £ 0.04
Larva
4 i HAK (mm) Body length of the 4™ instar larva 8 13.19 £0.96
4 Wl dsk5E % (mm) Width of head shell of 4™ instar larva 8 1.26+0.12
5 %MK (mm) Body length of the 5™ instar larva 10 23.69 + 1.41
5§44 3K 72 % (mm) Width of head shell of 5™ instar larva 10 2.02+0.12
LIl (d) Larval phase 114 24.52+2.62
13 (d) Pupal period 202 9.74 +0.70
p IfT (mg) Pupal weight 202 81.64+9.32
Pupa K (mm) Pupal length 202 13.89 + 0.70
I#% (mm) Pupal width 202 3.47+0.25
Bl (mg) Adult weight 202 3334 £4.59
#fi7% 8 (mg) Pupal shell weight 202 1731 +5.87
WA (mm) Adult length 202 12.67+0.98
ey
Hish %Ay (d) Adult longevity 104 22.03 £ 6.67
Adult
FEURRETH] (d) Preoviposition period 50 3.28+0.93
72U (d) Spawning period 52 1533 £5.22
52

e E (ki) Egg-laying amount 761.37 £246.18

e RN SEAELN “THME + FRUEZE”. Note: All data in the table were "Means + SD".
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MR IR A Rt 5 6%, 20y 24.52 d, W14l R CRD 1D /38 3 4, #461< 1.86 mm.
K5EFE 029 mm, WEFEFEH RSO, BEWER, REAWERENIE, SRR
B, IR R i BT b e 2, AR T 222 RO IR, M R N TIRIR
Aoy AR R I ek 22 [ E G (&1 2-A B, 3K Do 2 W4 dufk Baextt, kg aa, &
K 3.54 mm. k7T 0.49 mm, BTHGTERPIOILE 2 SASHTE /NGRS, i 8 J5 A IR isd ST 1k,



OBk, AR EREERE (B 2-C, £ 1. 3 b4 dukmstt, 4K 7.57 mm.
SK5ETE 0.79 mm, SkFeAT EAR OIEAL, AT &R 2 NMEOCRREE, W55 BUCR i 20k B ke,
Jore AW R LR, A B ECE R ZIIR (B 2-D\ E, £ 1. 4 R RMsRE, 44K 13.19
mm. k5298 1.26 mm, AKEAKACERS, Kt 2EE G, AT A 2 MR, H
LR IR AR R kR 4y (B 2-E~H, & Do 5#4hd CRig) RRIRG 0, 4K 23.69
mm. k7% 2.02 mm, KGEHEMETG., BEOERG (J2-1, & 1D EHARETRS. &
AL, SERPIINS L 5 ANIIOBHRSII SRR s Ay 3 47, 28T 2 J 2 ts, KT
B ATRATES 1~8 IR M AR —X 30T, AR Es 8 BRI, RN
WO WL, ShiReSMAMGNIE: BERE, 28, ELE, 53~ BT H¥E
WIIRRE AL, MR BERAON =P okt , W ORBR S (B 2-1~L, & 1D,

K2 ARG MR 4 T2 B A 2 R
Fig. 2 Morphological and biological characteristics of Haritalodes derogata larvae
e A, B LECG IR B, 1 EAIHUE R BRI C, 2 @040 D, 3 WA IIER: B, 3 WA F, 4 40
HIER: G, 4 WA HCEIBRLL; H, 404l L s#ghd, G, BRSIRMLLEUR; K, ZRSH; L, Za4dnte
LA a, 1 LRI AIRIE: b, LRSI o, 2 WS HULR RIGE: d, 3RS, e, 3 HO4h U
JRRISkTE: f, 4 HIHCRRIBRE, g, Sl b, ZUHURIR; § GiHCKES: . 4hHUES: ko SRS, EIdER R 500

um. Note: A, 1 instar larvae feeding in groups; B, Molt of 1% instar larva and leaf traces after feeding; C, 2" instar larva; D, 3 instar

larva feeding; E, 3" instar larva; F, 4™ instar larva feeding; G, 4" instar larva ecdysiing line; H, 4" instar larva; I, 5" instar larva; G,
Mature larva spinning silk to form cocoon; K, Mature larva; L, High-definition image of mature larva before spinning silk to form cocoon.
a, Leaf traces of 1* instar larvae on leaves; b, 1* instar larva molting; ¢, Head capsule of 2" instar larva after molting; d, Feces of 3
instar larva; e, Head capsule of 3" instar larva after molting; f, ecdysiing line of 4% instar larva; g, Larva antenna; h, Larva ocellus; i,

Larva head; j, Larva thorax; k, Larva abdomen. The scale bars in the figures were all 500 pm.
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AR A IR (1) 22 24 R E A i vt 22 5 L S U, A0 I T A B €5 ik B
MK G, WK REPR, WA IR AT, WA, R, R AR 7~8
WREE, WK 13.89 mm. HH%E 3.47 mm, (LiFE HHEA 81.64 mg; Ui AARNEH AT I
B, 28 4 IEATRTTROR, HFmIAMIES; WM 9.74 d, I A €A BE A 3 A8 K T IR
MZE BRI B (i A 2 8, PG IR o BAe t (&1 3, £ 1D,

K3 R R R T 25
Fig. 3 Morphological characteristics of Haritalodes derogata pupae
HE: A, HI0hy 1~9dJ5H4E: B, fLifi Oh i C, WIMEHEDR: D, Wi5E. a, B8 b, B o TEAG 4 #iE: e
FE: f FER: g filffs by W i, F 4RI BHAR RSN 1 mm. Note: A, pupae 0 h, 1-9 d after pupation; B, Pupa after 0
h; C, Structure diagram of pupa; D, pupa shell. a, Tailhook; b, Compound eye; c, Labial palp; d, Fore leg; e, Middle leg; f, Hind leg; g,

Antenna; h, Wing; i, The valve on the 4" ventral segment. The scales in the figure were all 1 mm.
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AR, KB IR B, 2R, MR, a6, B arEngm—F,
WHCEE IR HARE N 33.34 mg. $f5¢E 17.31 mg, MHEAK 12.67 mm, F=ORETHIN 3.28 d.
FEERI 1533 d. BMESORE AT IA 761.37 ki, pidiAFAr 22.03d (K4, £ 1 k. BETHE
A AATIRRB AN, IS W ITSA B O 0T, SRS, ARG, 2SR,
B EAIZHE “OR” BMEHE, £ “R” W NH—BL, SGERED, HEK=MA,
Ro Mk R3fbk RaBK=WKIEAR, B, EEILL 1~2 HOBEECS); JE @55, Sc+Ry k5 Rs Bk7E
RSN EE RS A, R A AR EIR, SMEL T, SRR AN LRI SUR, &
EBHREE (H 4.




B4 HiKG IR p R RS S ik 464
Fig. 4 Morphological characteristics and nervure of Haritalodes derogata adults
VA, B B, KR C, W EEEKEE . a, W4, B ERRYIA | mm. Note: A, Back view of adult; B, Ventral

view of adult; C, Nervure of forewing and hindwing. a, frenulum. The scales in the figure were all 1 mm.

2.5 REAFMLEIREEHEETK

TR KA R 100 Sk 15 H ARSI, WIURIHE Y 81.64 mg, PILHET 1 Kifi=EH N
WIGE U K] 98.31%, 7 BALE SN I I N i 982> 17 1.38 mg CRI9&Z> 1.69% )5 PIAL I i
A HILEEE I o AR R m T R E R ED) WIG I E 62.10% 1 St (F=6
953.351, df=3,804, P<0.001), PMbJ5 R E AV E ) 40.88%, WH5THE AV 4HH =
(1) 21.22%, X BIHGR IR PGS 0 R B S 6 5E B 2 R0, AR T ) e 2 gk D>
7 30.94mg CRPJEZ> 37.90%) (B 5).

e S E R A (%)

Percentage of insect weight to initial pupa weight

K5 MR RG I d Ak AR A
Fig. 5 The change of body weight of Haritalodes derogata
W FRE MR ZE L bR 2, SR (5 BB SR SPSS 22.0 BRI 5 Z 40T (Duncan) kb R EMZE R (P=0.05), A

[Rl/NG 7 BER /R 2 5 3% . Note: Error bars indicated the SD. Bars with different lowercase letters indicated significant differences in

different data after SPSS 22.0 one-way analysis (Duncan) of variance (P = 0.05).

2.6 BHERPHEATE
IS XS 202 S AR R I B SRR H T R, BRI S RS o A,
R AP AR SR TR H AR S 28 10 R, ML ERATIA 54.42%, PR R E & T H T H
(F=62.314, df=4,10, P<0.001), HUCONLIHES 9 REPIMEE CHALERN 31.72%),
B BRI S A IR 5 5 9~11 K, PR EIA 96.52%. Ak, AU B T 5 5 8
RAE 12 R CRIMEEN 3.48%) (& 6).
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Fig. 6 The emergence rthythm of Haritalodes derogata adults
e RZEELARUHEZE, (il H W E 2 R R SPSS 22.0 HARI R T Z 4T (Duncan) JFEILEBEZER (P=0.05), AR/M
57 B R IR % 5+ B 3 . Note: Error bars indicated the SD. Bars with different lowercase letters indicated significant differences in

different data after SPSS 22.0 one-way analysis (Duncan) of variance (P = 0.05).
27 AEBEN 24h T

FEN ARG N ISR 166 AR R IR e U0 24 h 157, 45 SR BT e &=
B PR I BB (] B 21:00-07:00 CRIAGERN 72.89% ),  Ho o P4k s B v (1 15 B B 1] B Ay
23:00-05:00 CPILER N 54.82%); Jl B AESGIART [A] B 7:00-21:00 P IR RA 27.11%, o
£ 15:00-21:00 R HUPE R BV (U0 4.82%) (Bl 7-A).

TE AR T IERE] 145 kALY 24 h 57, 45 S W c 1) P 4 32 BE4E o AR I
HH, 7EI5 1 19:00-07:00 B 18] B P R RIAE 2N 68.97%, A B4k 5 4 m (1 s 1] Bl 23:00-05:00

CPLZ A 42.07% )5 RHTE I 18] BE 7:00-19:00 Y FISFIALER N 31.03%, HAFLE 7:00-13:00

i ] B PR B D (U 9.66%) (] 7-B).
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Fig. 7 Diurnal emergence rhythm of Haritalodes derogata adults
VE: A, NTAMEFIREL, 6 H 7:00-21:00 A6 B, HARFRES, 4 H £ 07:00-19:00 )¢ . Note: A: Artificial climate box environment,
7:00-21:00 every day was the light period; B: Natural environment, daily around 07:00-19:00 light period.

3 EREIE

ASHIE TR ISR P 3 DX DR A W) B e 7 O B RT Ok 761.37 Ki, i AR A 22.03 d, BRI
R 94.36%, X LSS T AT ARG AR KA L U A e Rl = D i 218 K, R
fir 11.30 d, GPIEAL R 82.36% 58 s (FKIF R4S, 2012), FEHGL T REMESE (2008b) KiE
(AR R I T ZR A SRLME P2 B R 589.33 R, BRHL TR 23.01~23.56 d, IX 3R AR R BE (1)
FEONE. Han KONGRS SR E S, XA TR FMLX 1A Y . B
B MRS AR SRN CRENESE, 2007; ESEHLE, 2015). H K I S5 Fh e
WEF R DY 761.37 KL, I8 T 2023 48 K AT I — FERAEYR Hi 3 44 5% ) v B4t 22 K Spodoptera
frugiperda 1 208.6 Fi I HMEF= I (FFHEE, 2023), (HiE T EKIEE Ostrinia furnacalis
577.95 KLl P2 B E (RN =%, 2012) FIE IR Loxostege sticticalis 345.00 K [F) B =
Ui (USRS, 2016, XK UM KA METEAH: X BA SRR A FE 1), THEnhg
SK S Tt DX A DA s ) 300 TR AN 25 45 73 A e AE 7

WK U R AL BB R L, e v] S AR P AR RIE 60%, BEEFE Br B
DU RTIARHE) Pk, HAEHRRE BT RIC (BEMIS5E, 2010, (H2, ¥ Br BEFEHRM
Bt #HE ARIL B HEEMALI KT IZHT N RE, Br 8 A B R K IR (R 42 ) R B
A BB 3 BN G TR R B SR B — AR (XI5 5E, 20055 B ROREE, 2012;
Gahramanova ef al., 20200, 40, *4PDMEAEE CrylAc B H (Br BEAR—M) &L
78 3 MM RGHIRfG, ZBKFRHEAIREER & T 11.4%~20.0% (JFESE, 2017). 4k,
B A DT B R BRI AW 38, R TR AAE R, DLRTER: Br BRI K
JURREET A, % dR A R B E AT MO MR SRR A T AR IR A S AR R R



fSi451% AE R B X A AR SO 2RI TR RO F IS (BREESE, 2008; WRHEAESE, 2016:;
B 0%, 2018; Fabrice eral, 2021; FARMHZE, 2022).

T T SR DR A P I 35 A i RO ) A B AR A R S R B P A £ A A L A A
SAPRE D T 1.69%, LU 3 P 00 2 1) AR AL I FE /) A S ZE T P9 LA 0.14 mug/d i P B
1 (E R HCPALRT S, Bk B 0 7 5 MR T PR 1 R I E > 1 37.90%, 14
H AR 29.56 mg/d, XK B SUA M R R VE AR, BRI — i R R ARV #E
TR Z AR, M FERE KRR D . BT R, RS RSO (3 1T,
A RE 2 0T i R PR B 3 Pl — 8 1R 72 o AT T 45 R S RIS A (2011) I A K it
YT N FRBELE 27 CIREE R, 00 309 P 10 00 EE M PG ) 45 SR — 30, (H 45 R 1) e KB
IR (2.2~3.1 mg/d) A[E], 1% 505 A SCAN R 2 Kb 2 i A7 FSOR FE AN TR], DR b 32 T
72 T B HU PR A T R R 2 —, XXM AR S (2004) HRIE R4 I Helicoverpa
armigera TE =i T U 55 (1 2% B O v A1) 285 RAH — 350 EAh, A ol 2R B B2 Hl 1 PR
FEASREAR, &5 BRKEIREEL, Bl RIEY Diadegma semiclau (F
HMeSE, 2014). JHT5 I Helicoverpa assulta (KRGS, 2014) Fif 5 W5 7555 17 P 10 b 2 4G I
FERZEDTARm AW, HAEABAKCE b, 0 ) 5 8 il 2 FIRp AR th 2 A — 8. R,
T A A B UM PR B IE R, T UK T AR A AR PR — i M 2B N E

AT 7t DA BSOS 1% 7RG IS G A | 2l s L 0 A s U BT SRR AIE S
AVTAR, ATAEEFANHZ AT IR A, v A R ) RSO AR K R R, A
TRRHARE R AETERE, i R TN Bk RLE A PR A S 5ok Biln, MBS A I
WE RS R AL TG ST, PIOLER O A 2 75 1 I > BRI A, 5t IO s G B 5 A e 40
d Y RINZ AL T4 BUHES, FTRRAE L) SR R CSL R R R, KRB i R E AR
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