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Comparison of the feeding and growth characteristics of larvae of the fall
armyworm, Spodoptera frugiperda ( Lepidoptera: Noctuidae ), on corn

and wheat

LU Liang', LI Yu-Qing®, CHEN Cong-Liang’ , CHANG Xiang-Qian', ZHANG Shu', XU Dong', WAN
Peng""* (1. Key Laboratory of Integrated Pest Management on Crops in Central China, Ministry of
Agriculture and Rural Affairs, Institute for Plant Protection and Soil Fertilizer, Hubei Academy of
Agricultural Sciences, Wuhan 430064, China; 2. Life College of Hubei Engineering University,
Xiaogan, Hubei 432000, China; 3. Bureau of Agriculture and Rural of Tongshan County, Xianning,
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Abstract: [ Aim] To assess the risk of damage and outbreak caused by the fall armyworm, Spodoptera
frugiperda , shifted to wheat. [ Methods] The feeding and growth characteristics and population life table
parameters of S. frugiperda on corn and wheat under 23°C in the laboratory were determined and
compared by indoor breeding and survey statistics. [ Results] S. frugiperda could complete its life cycle

on wheat, and the food intake and body weight of larvae after the 3rd instar fed on wheat were
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significantly higher than those fed on corn at the same time after treatment, but the food utilization
efficiency, larval survival, larval duration, and egg hatching rate fed on wheat were significantly lower
than those fed on corn. There were no significant differences in such indexes as the average pupal weight,
pre-oviposition period, and number of eggs laid per female of S. frugiperda fed on corn and wheat. In
addition, the comparison of life table parameters showed that there were no significant differences in the
mean generation time (T'), intrinsic rate of increase (r,), and finite rate of increase (A ) of S.
Sfrugiperda fed on corn and wheat, but the net reproductive rate (R,) of S. frugiperda fed on corn was
303.55 +2.04, which was significantly higher than that fed on wheat. [ Conclusion] S. frugiperda fed
on wheat grows and develops fast and can complete the life cycle. However, the food utilization efficiency
and population reproductive ability of S. frugiperda fed on wheat are lower than those on corn, suggesting
that S. frugiperda is more suitable for feeding on corn. There is a risk of shifting to damage wheat by S.
Jrugiperda. But considering the source of the pest, natural temperature and other conditions, S.
Sfrugiperda is less likely to have an outbreak during damaging wheat. The results of this study provide

basic data for clarifying the risk of S. frugiperda damage and outbreak on wheat and the scientific control

of S. frugiperda.

Key words: Spodoptera frugiperda; host plant; feeding; growth; corn; wheat
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Food intake (A), excrement discharge (B), body weight (C), and the efficiency of conversion of digested food to

body substance (ECD) (D) of Spodoptera frugiperda larvae on corn and wheat
P BUE I8 + At AL B R SHRCRR [ — KN PIAL B 7] 22 53 .35 (P <0.05, BRIy 22047 ) o Data in the figure are mean +

SE. The asterisk above bars indicate significant difference (P <0.05) between the two treatment groups on the same day by one-way ANOVA.
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Fig. 2 Survival rate of Spodoptera frugiperda larvae
and pupae on corn and wheat

L1 -6: 4350 1 -6 #44) 1st - 6th instar larva, respectively; PP
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R4 A1 3 0 (B 1 A1) 1 3 b v T/ A2 B
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Table 1 Duration (d) of different instars of Spodoptera frugiperda larvae fed on corn and wheat

wE 1 i 2% 3 4 i 5 6 % FALSYSip ]
Host 1st instar 2nd instar 31d instar 4th instar Sth instar 6th instar Total larval duration
FE K Corn 2.00+0.03a 2.84+0.15a 3.36+0.15a 4.16+0.14a 5.2120.39a 7.44+0.31 a 25.00£1.10 a
/NAZ Wheat 1.63£0.14 a 2.09+0.08 b 2.65+0.13 b 2.85+0.20 b 3.21+0.12 b 5.41+£0.02 b 17.83 £0.09 b

F P IS B RV + At RSB A AN R B 3R R 28 BAUR 5 J5 223 Hr 22 5 .35 (P <0.05) . Data listed in the table are mean =
SE and those in the same column with different letters are significantly different by one-way ANOVA (P <0.05). 32 Fi15% 3 [a] The same for Tables 2

and 3.

2% 2 AT, B KIS, B Hb 50 03 36 1 ~F- 357
0 167.92 mg (X THUE /N 1920 5 (175. 44
mg) (HZE B 2Ty 2500, I W) JE i 1k 25 5%
FE A B 9 R 1 BRI ) 7 BT S 7 /NAZ
(INTC % 22 5 (P > 0.05) , W 35 1 7 B ij 491 73 531
3.92 d F13.83 d, BRI EF 3 _E 00 MK R 5
i, RS K A b, 57 K 1% O i PR i 2 M
THCE/NEZ (P <0.05) , 1535 i il Ha 54 1] JC f
FER(P>0.05), B FARMBCE/INE 1YL 5%
PRI ERLE 7™ B9 5[] 7 TG B 3 25 5% (P > 0..05) , 43 5]

R 951. 32 KA1 739. 41 i, {H HUE K ) 5 S
Ik f UL R T ik 94. TT% , B S S FHUE /N
(%) b, B 7 1 BF B AL (P < 0.05) o fR i W,
23°CF, Hh SR M i LR /NAE ) B g O B
FRTFAE K L, AT U B 6K B8 A R F L RR A 25
B FTHR

B 45 0l B R oK N A A R S A
(3 3) AT, HUED T oK 5 b 57 74 ik 11 - 2 AR R
(T)ik%] 40.68 £0.89 d, & THUE/NAZ 1 39. 18 +
0.31 do 734, BUE FOR B Hb ST RO A FHFE R (R, )
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Table 2 Adult longevity and reproductive ability of Spodoptera frugiperda fed on corn and wheat
. ) FEHRHT (d) W AR () MR () B O ORL) BRI AR (% )
AE YT (mg) . .
) Prespawning Female adult Male adult Number of eggs Egg hatching
Host Pupal weight X . . .
duration longevity longevity laid per female rate
FK Comn 167.92 +10.58 a 3.92+0.29 a 11.50 £0.52 a 9.36 £0.37 a 951.32 +107.80 a 94.77 +0.54 a
/NAZ Wheat 175.44 +10.14 a 3.83+0.76 a 9.98+0.44 b 8.47 +£0.56 a 739.41 £213.96 a 77.91 £6.64 b
®3 BHEEXMNENEMITHEGRSH
Table 3 Life table parameters of Spodoptera frugiperda fed on corn and wheat
- SEHIHAC (D) HH g B KA JABE AR (A7)
;I Mean generation time Net reproductive rate Intrinsic rate of increase Finite rate of increase
st
o8 T R, [ A
F K Corn 40.68 £0.89 a 303.55+2.04 a 0. 1405 +£0.0058 a 1.1497 £0.0071 a
/NAZ Wheat 39.18 £0.31 a 176.92 +3.46 b 0.1321 £0.0099 a 1.1307 £0.0045 a

PWELE AR (r,, ) JH BRIG AR () 278 T B/
Ao ZHNERTT 2200, BRFHIE AR (R ) b, B
BER NEMAE AT RS 5 22 5 (P >
0.05) o R T oK 14 50 3l 5T 4 M (11 A (R, ) 2
F U TR /NZ B (P <0.05) . [N, 15T
SRIBCEE ORI F AR I g S8 A A 9 L fE
23°CI WMl TR M B HOAE ORI O,
SRR, A A T AR AR

3 St

Bl SR AT B R I I R R A A
HAR TR ) R M 5 RO R 1 TR ALl B
IR ZARA B LA Z B R 2% 7
S5, DRI e i 0 RE 7 % B A LA FE AR | %%
KNE LSRR T WA G R, B RO 9 32
RIY) RS2 004 [5 J0 \7F ERLW A E IR Y RANAE
W A W) AE R B2 R T B B G e PR AR R R Y
FEEY LAERACEE, UM TRANAERET
(Thompson, 1988) . ARHFFEATHFK W, 23°C T il
TR AN B TE B TR N EHCERIA K, SR
TH 1 26°C BFFE 45 53 (kP9 45, 2020) #H—2, 1H
AT B B M RCR SF 50E (T8 1) 3R
W], 3t 90 B e /e TR BRI R /N R ER
B BB YA R /N R
WoEr B MR R HL RO, B R AR
i, AR 23°C T b 5 A 5 4y SR TR R Y
EEEERT/NE . S50, AT 23°C T H TR
WA B /N A b ) BRLE S B R BRI R R AR R
Ry A% (36 2 1 3) W, % b 5T 00 il U AE 5K

A BIERE T B TN B R K B AR T
HAPRRAR

i BT RAE D — R AR TR E A E T K
PEFE A, S MR- - B i e, e TR 1 &
A T TR 1 254, B R N JR AT e AR Y R
FH(ZL LB, 2019b) , Iz F =R il B2 AR 2
7%, 1] B SRk B A 2 1 AT AR R IR
B ST W E N BA AR EE L E
o ARBIFEAE RN, i T 55 5700 8 A ol oL i 4
PR e TR L= 00, HOLAE TR BB A IR
ARG BH AR 0 258 TR /NAZ Y, O BT TR ROR /)
A ST EL AT AT, M SRR L S e oK
DR 5 T 25 KR, 7 0 H A T BT 2,
TR AL 2/ B H AR . R, fE 7
S A AR BAE X, i BB /N - R ATT
AR/INAE Tt R 3 5 PRI VBRI R JE X, [
T B T R, HoAE % /N A B i — e B 5 H
FEACTT B IX, PRI/ INAE A RS 8] 8t P,
FORIRAE A/ N 3 A T BEVER /e 3 5k, A
T T HRFR— AR B , AR 3 5% RO R &
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AR, A ff Z S B IRA BRI B2, KT
B HL-7F - PR 22 8] A A 5 AR 1 i 28 B 22 (R 4 2
AT . AP FERE 7= b B A5 5
SC, i B2 A A ST 110 5 010 Sl 5 1 Ik A
22 X HABAEY) b A R 31 B W, R4 &
RAEIFEGORE, R , VI b 3 A
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