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Abstract: To fully understand the impact of multi-generation feeding with different host plants on the
activities of enzymes in fall armyworm ( FAW) , Spodoptera frugiperda larvae, referred to as the leaves of
three host plants ( maize, wheat and potato) were used as the food for FAW larvae from the first generation

to the third generations of 5" instar, and the activities of protective enzymes ( superoxide dismutase

( SOD) , peroxidase ( POD) and catalase ( CAT) ) , digestive enzymes ( lipase, pepsin and a-amylase)

BEEWH: ~mAREERLI = mA %685 KA EWR DO (YEFICRC) TiH (20192G00910) 5 [ 5% & A5 Wf & i %
(2019YFD0300101)

(A SR, L, 1997 2, BULBCE, EEME AT, E-mal: 962196361 @ qq. com

TR EEESE, B, W, B, FEAFEARAEYHII T, E-mail: forongguil8@ sina. com

s fe H 1 Received: 2020 —10 —11; 257 H Y] Accepted: 2020 —10 -30



1362 W5 B 2424 Journal of Environmental Entomology 42 %

and detoxification enzymes ( glutathione S-ransferase ( GSTs) , carboxylesterase ( CarEs) and cytochrome
P450s ( CYP450s) were determined in the 5" instar of S. frugiperda, the analysis of the correlations
among the development, the enzymes activities in FAW larvae and the concentrations of secondary
metabolites in host plants were also conducted. The results showed that the larval development duration
was longest when fed on potato leaves and shortest fed on wheat leaves, and the difference was significant.
The concentrations of total phenols, tannins, flavonoids and alkaloid in the maize and potato leaves were
significantly higher than those in wheat. The activities of CAT, POD and SOD in larvae fed on potato
leaves were highest, while those in the larvae fed on wheat leaves were lowest. Besides, the POD and SOD
activities in larvae fed on potato leaves were 1. 34 and 1. 26 times higher than those in larvae fed on wheat
leaves, while the activities of pepsin in larvae fed on potato leaves ( 10. 502 U/mg. prot) were more than
6. 96 times of those in larvae fed on maize leaves ( 1.508 U/mg. prot) , and there was no significant
difference in the activities of lipase and a-amylase between FAW that fed on three host plant leaves.
Moreover, the activities of CYP450s in S. frugiperda fed on maize leaves were significantly higher than that
fed on wheat and potato leaves, however, the activities of GSTs and CarEs larvae those fed on different
host plant leaves had no significant difference. In summary, multigeneration feeding with different host

plants may has different concentrations of secondary metabolites, and the activities of enzymes in FAW had

changed and the development duration of larvae were different.
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85, 2020) o LATEOKS ZKAE H ) MR 4 5 1
o, WE TR R LT IR, B KRER
B, TTIBCED K I AR 8 &)y o A7 0% A ey, 0
FWEERTREHEAKBRL R ( RIEMASE,
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A PRI TS PR = A s . E T SE (2020) BF
FRW], WM/NZE 48 h Ji5 B BT A AR 9 A e H
K SR ity 1 M RN 22 ) g S AR i I M U oK
B L Tbe LR IE &5 R A7 7 T M — 2k
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Table 1 Development period of Spodoptera frugiperda larvae after fed on different host plants
KEDH (d) Development period
2 FAEY)
H 1% 2 1% 3k 4 1% 5 1% 6 i Zhd P (d)
ost plant
1™ instar 2" instar 3" instar 4" instar 5" instar 6" instar Larval duration
2.183 2.099 + 3.525 2.932 + 3.121 3.169 + 16.915 =
F K Maize
0.043 ab 0.076 b 0.132 a 0.071 a 0.111 a 0.094 b 0.228 a
2. 111 2.178 = 1.167 + 1.549 + 1.211 = 4.500 = 12. 750 +
/N Wheat
0.033 b 0.043 b 0.040 ¢ 0.063 b 0.049 b 0.090 a 0.156 b
o 2.286 2.386 2.614 = 2.743 3.043 4.370 = 17.565 +
LA Potato
0.054 a 0.102 a 0.112 b 0.086 a 0.086 a 0.190 a 0.298 a

{ RPEUE N IE £ brdfEiR. FFEIRE EME/ NS ZRERR KB IERALE (P <0.05) . Note: Data in the

table are mean = SE, and same lowercase letters in the same column indicate no significant difference in development period ( P <

0.05) .
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Y fb g (SOD) WEHEHFEREEES (P <
0.05) , Hrp R 8 B R i R SR M A Y
POD F1 SOD JF 4 43 5] 35 48.070 U/mg. prot Al
6. 878 U/mg. prot, TMHUE/NZE B4k N POD F1
SOD 75 {Y K 35.908 U/mg. prot £l 5.434 U/mg.
prote WUEAN[E) A FAHYI Y F AR ST Mk &2l Uik
W oA T A U7 Tl PR X 0 B A A, (HE
EARFEEAS LR (P <0.05) , H LDk
I R DA £ 3 £ 8 M 4 T A P S P N T
&, ik 10.502 U/mg. prot, 73 #] RHHEUE £ KM H

(1.508 U/mg. prot) . /N M (3.926 U/mg. prot)
L 6.96 fi5. 2. 67 5.

AR 3 FhAr IR 3 RS B ST 4l AR
Y (a2 PAS0s ( CYP450s) JE =48 T i 2484k
(P <0.05), Hrf, W& EXRNHAF LKL R
CYP450s TG PE W & m TR /NEM BB, N
8.995 ng/mL, HfEMEIE/NZ (7.069 ng/mL) .
F R4 A Bk H K-S Bl ( GSTs) IR IR g il
(CarEs) {HPETCHFMEZER.

®2 HEARFIEVHEMZRE F,ARPE. HUBRESHEE
Table 2 Activities of three groups of enzymes of Spodoptera frugiperda feeding on different host plants

it

27 FAEY) Host plant

Enzyme

K Maize

/NZE Wheat

LA EE Potato

FE AL A Catalase CAT ( U/mg. prot)
T E ALY Peroxidase POD ( U/mg. prot)
ALY ALRE (U/mg. prot)
Superoxide Dismutase SOD

BB (U/mg. prot) Pepsin
aJEWEE ( U/mg prot) o-amylase AMS
JgW5HE (U/g prot) Lipase LPS

AWEH K-S 62 (U/mg. prot)

Glutathion-S+ransferase GSTs
RIRTENE (U/mg. prot) Carboxylesterase CarEs

Ml (1,25 PAS0 i ( Ng/mL)
Cytochrome P450s CYP450s

25.433 £3.818 a
37.900 £3.040 b

6.245 +0.378 a

1.508 £0. 195 ¢
0.100 £0. 005 a

14.135+3.411 a

14.439 +0.522 a

95.922 £12.357 a

8.995 +0.224 a

23.612+3.713 a
35. 908 +1.064 b

5.434 +0.079 b

3.926 +1. 119 b
0. 106 +0. 009 a

13.214 £0.501 a

14.840 +1. 123 a

109. 454 £15.905 a

8.039 +0.316 b

26.039 £3.222 a

48.070 £0.931 a

6.878 £0.253 a

10. 502 £0. 626 a
0.111 £0.010 a

10.970 £2.022 a

12.276 £0.928 a

73.030 £17.217 a

7.069 +0.264 ¢

TE: R B £ prrfEde, AT RS 5 BAR RN G 7B 7R 4 OB P22 AR 3% (P <0.05) o Note: Data in the

table are mean + SE, and same lowercase letters in the same row indicate no significant difference of enzyme activities ( P <0. 05) .
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P E () 1 O ARG, T 28 B IR K A )
BRI N IEASE, FHorp SOD 55 A= ¥ & &[] i
EHXKREE ( Teson, gy = 0-350) o 4 Fhk A=
Yl it A ALY B (POD) TR PR 24 0 iEAH
KRR, MEHEMH K-S % EG (GSTs) MK

Z IR ARG TEAEE P B o E by i TG 1 5
TEREAMERR, HHR3 FREY SR
IO IEA G BRISBLE AN, 0 M 7 0 M 4l L4
PN R T S R A AR A W o T
WA —EIEM KRR FHIT R 3 Fhif 5
B, QUORMRERAE ( CarEs) {f k5% EAEY) 7
BB R E MR (v upps = —0.549) ,
IMANAE (3% PASOs ( CYP450s) 5 %F AR L
BT BT IEAOCOC AR, AR WA
VLIPS
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Table 3 Pearson’s linear correlation coefficient between the activities of enzymes in Spodoptera frugiperda and the

content of secondary metabolites in plant leaves

it WAEARIEHY Secondary metabolites
Enzyme JEA M Total phenols  BA5* Tannin 5 Flavonoid A= ## Alkaloid
W EALAR (U/mg prot) Catalase CAT 0. 169 0.248 -0.06 -0. 086
WA E ALY (U/mg. prot) Peroxidase POD 0.047 0. 089 0. 349 0. 461
A AL (U/mg. prot *
BAL8 (U/mg prot -0.334 ~0.24 0.339 0.550"

Superoxide Dismutase SOD

HEHEF (U/mg prot) Pepsin 0. 145 0.022 -0.226 0.218
aJEWEEF ( U/mg prot) a-amylase AMS 0.123 -0.386 0. 061 0. 039
gl (U/g. prot) Lipase LPS -0.171 -0.503 0. 046 0.122
B IK-S BB (U/mg. prot

AR RS $eEERE (U/me. proy ~0.058 ~0.328 ~0.021 ~0.263
Glutathion-S+ransferase GSTs

RIRMEHE ( U/mg. prot) Carboxylesterase CarEs 0. 183 -0.549" -0.003 -0.186
4 %= P450 Ng/mL

M €3 P40 B ( Ng/ml) 0.242 0.47 0. 267 ~0.118

Cytochrome P450s CYP450s

TE: R A B ZR AR AR O R B 1o

correlation coefficient (1) ,

3 S
A o 2 AT ) AR A B Pk B O Y 2
ey, B He R N 3 2 ) J5 32 ) Al ) 2H 4 —
EHEA R AR, AT E R AL AR i AR
W B H 4 M 0 8 el BRARP i, S R
ARKE, KA &R R G — R 908 B AT
p R G N a2 R R o /0 AR = 7/ B
B EER ( Piskorski et al. , 2011) o B B4R
ALY B AL (SOD) REMSAEAL I AR T A il
Jelifl, ALY (POD)  RETE BR ShA Y IR A
M E AL S MY BT S 5 IE AR R, o
SAALEG (CAT) fEH 519 H, 0, fi ik g K N4
S, XA YRR B R AE R ( Zamocky et al.
1999; #5245, 2013) o fERVAOTE T, EH LB
DLEm . Bty RS R m i SR E M A
T F AR Bk g U fs . HAR Y PODL SOD
I CAT WM B2 T (&8 E45E, 2020) , T
SRR A B AU PLs kA e (Bl s 2k
WA SR (BRE. 1K) N
A M BT R 4 HAR P 3 R R TS PR AR AR

T FEIR A R METE 0.05 41 ( M) 3. Note: The value in the table is Pearson’s

and * Indicates correlation is significant at the 0. 05 level ( two-tailed) .

TWEBARIAY & ROHF FHY (NE) W
ghif, HRLEOK. B4 E08 By 2h dUR & & i)
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H, RN 22 (i 40y R % 75 Dy S 4 o {H 4 U pAC A f
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TR s A EAEY . B AedE (2020) BESYER
B, RS RO /NI, AR R
BIORR T, EIEYRIIRCR. RS e
SFER TR oKk, ErEPEAE (2019) A& B
BN IR S RO A AT R AR P
SRS R W T HRE TR, WL, g
TR ARAT ) T 5 3 5T AR A A7 BT B A%
B IR SR, FARE FUR oY
R BB H S PR RPN Bk < /hNE < 5
Pl AR Y P BUK RN B HER
N R B AR R A A PR LRI, N R /N
DR ER Al RN B B AR TR T T RE R
T 1 £ A M S Bl A AR W N AT B A R A
4G

2 PR B RO AR ) Ok A A ) TR i A O
VEHIBOME 3 2 A e H K-S #eA2 g ( GSTs) .« R
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sl ( CarEs) A E P450s ( CYP450s) %,
TXSEEAY I M 23 B A BT BCRE AT AR B AN TR T A
H:754k ( Després et al. , 2007) , WEE &KLY
BN N/ N Oedaleus asiaticus [
fR7EEE ( CYP450s, CarEs, GSTs) %MK ( Huang
et al. , 2017) . ZE[E [k Hyphantria cunea BUEZE 8T
1] 5 v 1Y 7 £S5 GSTs 16 PRIk, CarEs i1 P450
M s e, MLAS B SR &N ENEE,
CarEs #11 GSTs 15 EX AR ( 2RI 754, 2018) . &
HERA WAL 522 5 RO Mk Spodoptera litura
iR CarEs {E M3 T 1. 67 {51 1. 37 £%,
i b PASO il 7 £ LE X BRBS T 2,93 % A
14.50 1% ( EX k55, 2012) o AW ER, IR
AT (S BT REERMAY) & EA
[ (25 EAE P AR AR IR IS, R S i A4
RN AR P4S0 B % 1E A2 5 427 i R a2k
B AR A AR — 2, IR 2R B
FIEARE IR CYPAS0s & mEd iR m, S8 E
I P A B o AR AR X AR, {H CYP450s
VIR, X AT RER TR X H F 4 Uik
P 3 RO i AR 5 J& POD 1 SOD 1y 3k 14 34 458 5
NS 1 2 B 1) 2 35 4 s HC AR W Rl it 2 il
CarEs. GSTs 3Gt R AL EWZA, WHEEHR T
e, R MO AN [ A AR ) Y 3 N R R
Zad %2k 3 AN [R) — 27 A ) R 5 R M 2R 1
CEAaE N T X dF £, H 2SR &
PRI 1 2 R B TH FE 4 R T A7 HR A i 3l
Mk EIRER ( Rivero et al. , 2011) , A FHhiE
Ao Gui 48 (2020) X b 7 A0 1) B R 2 27 53
Pral R A AR v [ ) el 5 4 M 4 i {5 3% P40
B RS AR H R R R Y1 (A
425 4>, HIEG R RSO 3 5 e ) . KA
283 AFEDR Ay L SR TR AT, IR I X A
RG] BE 5 54 BT ARG e AR AT G, IX Lt
BTG PAS0 PR 55 R 5% R XA ) T A
Kyt kb ) 7 2= CHZWIEM, Fi
23 2 AR WS B b BT 0 Mk 4y AR Y CarEs FI
GSTs {EtEEa TR, MMk el T4 KA
BREGENE By, AR R X M 5 R R 1 i 7 )
AERCIR Y CYPA50s il 52 4% 22 7K $H X 25 32 A= W) o
AR E ] -

L5 RTIR, M R X AN [ A A A
W] B PR, AR N & S R B [ R HEAE
UFPREEATZ T AU GBS o A S B A o E Ky

Rt TGS AN, A R R T DR 3 AR
A LA IE 1 Al Fre il A7 E A A, R R T LA
IR 2T 32 R AR W TG R ) R A e L AR
AT EEY) BT AN P A I v A A ) R R 1)
CYP450s #4770 i, LA > X H4A 1Y) B8 12 7 #E .
T A B AR I () Ak 15 4 LA P AT
T i A AR ik 2 5 A0 B e T AR . AR ST AN GE
oA R S RN & B D A R ) AP R 2 R
PSS AS [R) 75 AP 038 W ML, o 5 il
N ML AT R i — 2R 5E
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