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Feeding adaptability of fall armyworm Spodoptera frugiperda to
honeysuckle flower Lonicera japonica
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Abstract: To clarify the potential damage risk of fall armyworm Spodoptera frugiperda, a newly invad-
ing agricultural pest, to the medicinal plant Lonicera japonica, the indoor breeding observation method
was used to compare the population characteristics of S. frugiperda after feeding on maize and L. japon-
ica leaves, and the activities of digestive enzymes and detoxification enzymes in the larvae feeding on
the two plants were determined with indoor bioassay. The results showed that S. frugiperda could com-
plete its lifecycle when feeding on L. japonica leaves. The developmental duration of S. frugiperda lar-
vae feeding on honeysuckle leaves was 24.08 d, which was significantly longer than that of larvae feed-
ing on maize leaves (18.47 d); the survival rate of larvae feeding on honeysuckle leaves was 63.67%,
which was significantly lower than that feeding on maize leaves (78.00%), but the pupal weight of S.
frugiperda feeding on L. japonica leaves (197.98 mg and 198.78 mg for female and male pupal weight,
respectively) was significantly higher than those on maize leaves. In addition, the fecundity and longevi-
ty of S. frugiperda adults feeding on L. japonica and maize leaves were not significantly different. The
activities of amylase, lipase, trypsin, glutathione S-transferase and cytochrome P450 enzyme activities

in the midgut of the Sth-instar larvae of S. frugiperda feeding on honeysuckle leaves were significantly

FATH WA B =4 AR K R (HBCT2018060204 ) , E R E AL = k4% AR & F (CARS-21) ,Jldb 44 H 2R FH#3E 43 (€2022204009)
* M {E1E4 (Author for correspondence) , E-mail: heyz63@sina.com
Wk B . 2021-05-29



422 iR/ AN S 50 4

lower than those feeding on maize leaves, but the carboxylesterase activity was significantly higher than

that on maize leaves. It indicated that S. frugiperda could grow, develop and reproduce well on honey-

suckle, posing a potential threat to the safety of honeysuckle production.

Key words: Spodoptera frugiperda; Lonicera japonica; digestive enzyme; detoxification enzyme;

growth and development; fecundity
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mays . H 1 Saccharum officinarum . & 3 Sorghum bi-
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Table 1 Effects of feeding maize and honeysuckle leaves on the developmental durations
and reproductive parameters of Spodoptera frugiperda

E=0an /S SR E=0an ES/S BARAE

Index Maize  Honeysuckle Index Maize Honeysuckle
YRy Egg duration/d 3.00+0.00  3.00+0.00 |1 #FE7EZ 1st instar survival rate/%  88.67+3.38"  76.67+2.40
1% & iy 1st instar duration/d  2.88+0.18  4.410.02" | 2#AFF%*K 2nd instar survival rate/%  93.37+0.57  97.85+0.38"
2% % & DiY] 2nd instar duration/d  2.39+0.05  3.85+0.27 | 3 #3471 %8 3rd instar survival rate/%  99.20+0.40°  95.96+0.87
34 K% H i 3rd instar duration/d  2.00+£0.09  3.11+0.23" | 4 #4177 K 4th instar survival rate/%  99.18+0.82°  93.48+1.28
4% % B Py 4th instar duration/d  1.93+0.14  3.63+0.39" | 5 %777 K 5th instar survival rate/%  98.80£1.20  96.51+1.03
51% & A Ui Sthinstar duration/d  2.96+0.10  3.64+0.18" | 6 fi¥ {713 6th instar survival rate/%  96.02+1.63  98.52+0.86
6 14 % F i 6th instar duration/d  4.73+0.08  3.98+0.45 | ¥ Prepupa rate/% 99.18+0.82  99.49+0.51
T Prepupa duration/d 1.59+0.02  1.46+0.09 | fLi§* Pupation rate/% 98.72+0.73 98.39+0.90
%3] Larva duration/d 18.47+0.15 24.08+0.15" | 3FI{L>% Emergence rate/% 83.14+£1.07  92.35+2.36
41] Pupa duration/d 9.42+0.02  9.26+0.14 | F=BRHIH] Pre-oviposition period/d 4.3940.43 3.29+0.24
% A+ 1] Pre-adult/d 27.89+0.17 33.35+0.21" | /B JJ34] Oviposition period/d 8.19+0.23 8.49+0.28
e HL %4y Female longevity/d  15.67+0.13  13.72£0.70 | BAMfEf* Bl ik Fecundity per female 1 022.84442.92 1199.30+78.72
T i H A Ay Male longevity/d 15.30£0.67 14.84x0.31 |F,fLERIFEIL2R F, hatching rate/d 90.31+0.58  90.24+1.88
AL B P Generation time/d  32.28+0.57 36.64+0.11" | Wik LY, Female proportion 0.48+0.01°  0.41+0.00
WEdf F Female weight/mg 150.53+1.75 197.98+1.30" | #c/5 7=B i Max egg production 1734 1818
HEEH . Male weight/g 150.94+1.92 198.78+1.75" | fA% Bl & Min egg production 233 321

T PEAE A BEREDS  * FR [RIA TR (B 28 ¢ K 90 K 30 22 57 1 % (P<0.05) o Data are mean+SE. * indicates signifi-
cant difference in the same row by # test (P<0.05).
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Fig. 1 Age-specific survival and fecundity of Spodoptera frugiperda when fed on maize (A) and honeysuckle (B) leaves
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B 2 FhREA M R0, B M o0 0k ) = B T
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B BT R0 45 S B PR T HCR B R s (1
1) o BUE T K F Bsf 55 3 53 77 8k 19 %) U AL )5 56
28 K MfE R L FF 4R 7= 0, 7026 30 KA 7= B g e, 7=
DI R 249.47 %i, BIAE 43 KPS BB & 4R A6
I s R ST 1 0 HROREAR JS 3 32 RME R U iR
FEBE FESS 38 IR E O i, 7 R R 190.22 41,
BN 51 K= opgs
2.3 SRTEM A RIB AN A R S ES N

B A AR AR B R0 1 57 130 M 1) P B R

T 0, JAIBRIG AR T 1, F B 5 S 0 A AR AL
EResE e IR T (FR2) . Hrh B4R
AGI B b 5 7 0 7 PN SR K SRR S PR K
A3 00A 014 d AT 1.5 a7 43 i A T EUE oK
FiF(0.16 d'A11.18 d7) s HUE SR AL F B B 57
AR HARE W 41,52 d, BERK THRE T K
- B RS 24 THAR R 1) 35,69 d s BOE 4 4R A I it
Tl TR R B B R R 344,55, K T BUE ROk
I R A 2R 325.07(5R 2) o teAh B 2 Rt )
W %) 2l B M AR R A A B K T 1, 1
Hby 50 M Ao PR 34 S R R B (B O R AR i
Ll TR A A S AR E N T HCE BRI R,
539 256.67 F1278.91 3 1 B F oK i B R b 5%
I AR E A B 5E N 1.00, T B 4 58 A
ik B b B A A ARG 1 B B 0.92(36 3) , R IEL
SRAEI RIS G R SR A R B RN

R2 BMAEEXMSREM FREM R R EA EEFIESH

Table 2 Population parameters of Spodoptera frugiperda fed on maize and honeysuckle leaves

A ) R VIEES ST FUERR JEI R R

Host plant Net reproductive rate  Mean generation time/d  Intrinsic rate of increase/(d™')  Finite rate of increase/(d™")
K Maize 325.07+11.59 35.69+0.59 0.16+0.00" 1.18+0.00"
4:4R4¥ Honeysuckle 344.55+48.97 41.52+0.90" 0.1440.00 1.15+0.00

F B R - BB bR R . RN [FIABE (W] 28 ¢ Ry 96 10K 95 22 57 B8 3% (P<0.05) . Data are mean+SE. * indicates signifi-

cant difference in the same column by ¢ test (P<0.05).

3 WA EAREREM 5 X B X RIS S ERRm

Table 3 Effects of feeding maize and honeysuckle leaves on population parameters and fitness of Spodoptera frugiperda

IR i e

Bitrt F— ¢ ot

AT : LT SRR EROBTAE ;S
No. of emerging female Expected number of eggs of . . .
Host plant . Population trend index  Relative fitness
adults the next generation
K Maize 92 27 891 278.91 1.00
44 /€ Honeysuckle 72 25 667 256.67 0.92

2.4 SR XS R L RN S a2

BB 2 BRI B 9 R b DT RO 4 AR P Ak
FHGHEIIEAE R 25 5 . BB oK B R 51K
Ik 40y L B B9 TE Y BTG PR R 0.26 U/mg prot, S HUED
SR AENM g (0.04 U/mg prot) 4 7.19 £5 (K 2-A)
WU AR AR I It e b 213 g4 ke b fig 1) g D T
PRI R T IO oK i i, 435112 22.36 Ulg prot
F184.53 U/g prot([&2-B) . HUE A H AL F B o il
ORI 4y Hr g ) JR A, 1 R 1 o 3 R T HR oK
R B, 43512k 220.75 U/mg prot £1325.16 U/mg prot
(E2-C).

BB 2 R B 5 M DT RO 4 R rh g i R
BEE TEAAAE I 25 5. U ARG B B S

14y b 7 Y CarE 36 5, o4 179.52 U/g prot, i
0 TR oK B9 134.29 Ulg prot, & f5 & 1)
1.344% (K1 2-D) ; BV G ARAE I 1 e 50 b B 10 gk 40y H
H g 4 GST ¥ 1 S 2 AR T MR oK i o isg, 4351 R
0.48 U/g prot fi1 1.27 U/g prot (] 2-E) ; B & &5 16
it B 2 SR 4l e b g ) CYP450 15 Pk B 35 I
FHCE FOKIF B, 20514 6.01 ng/mL #14.38 ng/mL
(E2-F),

3 it

BYXEIER AE SIEAIGE & A
B (X P O7 RIS AL, 2012) o & HIAF 2
IR B HUA e R A7 R B AT ) B i
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(ERRAbEE,2019) o FEAHIFE A, 28 AR 4R AE I
i AR RE S IS B R TR, ELN B
KARRT 0, BRI AR T 1, R GHAE S 7o
TR RS AT B R TEERFEE
K, BB ARAE T A 5l B Ik &)y H A SRR
KPR P HAC R R, T RESE
R TR A EARARN A R S A A W e A v
A T A AU AR — 0 TARAR,
3 — o W T T i R4 Qi (i R8T 55, 2020) o AT
FERBLLA G HR AR B B0 e S A MR T R, L

7% o i 5 A BB ) B A DG IR A R AT AR R
M BRI AE AR R B T IR AR U s R R o
PR B AR AME TR AT OC , DTG 2 A0 T 7 1) 3 %
FRETE o 70 o 7 v i ME ot L e i e 4
1~3 dPIk, HBUHEE e G . HENZ IR AT g &
1 B AR M ) TR AT G, PR A1 P Ak 1 M i
TG EAR T E IR TR B LS (Wang et al., 2020).
XA GAEH AT CPk B A i e S, A S
Helicoverpa armigera ([R5, 2012) FIAE A i
Cnaphalocrocis medinalis(Guo et al.,2019 )%,
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Fig. 2 Effects of feeding maize and honeysuckle leaves on the activities of three midgut digestive enzymes (A—C) and

three detoxification enzymes (D-F) in the midgut of Spodoptera frugiperda larvae
B FP B Y B bR R . ¢ RN S R IR TG T A [R] A B TR] 25 57 8 25 (P<0.05) . Data are mean+SE. * indicates signifi-

cant difference among different treatments by ¢ test (P<0.05).

GEREN e SRR NI S A I ESS I S B S
PR HO 27 EAE Y R R (Karasov et al., 2011 ; &
B ,2020a) o ABFFEH R FOK I R Y RL IO
gk 5 05 40 drb g 3 T AL B TS T T 4
FRAE R 4y SR AR S P 3 5 SRR Mk Spodop-
tera exigua TN [FIAE Y b 0 & & 18 A BE AR N I
ATt 5 PR 22 IE AR G 4518 — 3 (IR IS, 2009) 5 [F]
FE TEX XU K B} 55 - H Monolepta hieroglyphica [t
WA 2] TR S5 R (TR 45, 2018) o A
B gk A S AT S A 22 5, NS R B4 (2020a)

F5 e PR 5 B8 B vy A 37 A ) BOK I, Bl
TR B AS) HUA PR o-JRE R 8 R 7 18 0% 1 340 B
BN 45 % Solanum tuberosum W B, 58
X 22 S 4 D L AT BB PR S ARAE T e 5 Ok
AN]SR ) BRI IR AR AR & i T B SR A iy ™
A — FR A il A0 A 38 B 0 AR Ak (o B A R R
2012) , AR 5 SR 5 i B 10 Y A, R
A6 R ¥ Heterolocha jinyinhuaphaga % HUA N 1 A6 T
I PETH i () £ 554 ,2020) .

B SR P T A TS A s, LA R R R IR T
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I % aF AP IS A e (U, 2014) o ARTFFSE
R BRI T U K A9 5 1 53 R &y L B
SARIENT 14 BT R, SR AR R A e
EL%y s rb R B Ry it A 7 Tt R R ) 3 24
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