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Adaptation and physiological response of Spodoptera frugiperda
during its corn-rice host switching

YANG Lu', TANG Yong?, ZHANG Zhengbing®, LIN Yufeng?,
HE Hualiang®, DING Wenbing!, QIU Lin!, LI Youzhi'*

(1.College of Plant Protection, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Agricultural and Rural
Bureau of Changde City, Changde, Hunan 415000, China; 3.Plant Protection Station of Hunan Province, Changsha,
Hunan 410005, China)

Abstract: To evaluate the risk of Spodoptera frugiperda(S. frugiperda) switching from corn to rice, after 10 generations
of successive feeding on corn leaves in the laboratory, the newly hatched S. frugiperda larvae were fed corn and rice,
respectively, and the following generations, CnC1 and CnR1, were produced. The CnR1 was fed with rice leaves for 8
generations and then divided into 2 groups. One group continued to feed on rice and reproduced 1 generation(CnR8R1),
and the other group fed on corn and reproduced 1 generation(CnR8C1). Then, the duration of larvae in CnC1, CnR1,
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CnR8R1 and CnR8CL1 treatment groups was recorded, the survival rate and fecundity were calculated, and nutritional
effect and digestive enzyme activity were also detected. These results indicate that larval duration of CnC1 was the
shortest(17.46 d) and of CnR1 was the longest(23.24 d), with significant difference between the two groups. The survival
rate of CnR1 was significantly lower than those of other treatments. CnC1 group had the most eggs laid per female(693
eggs), whereas CnR1 had the fewest eggs laid per female(384 eggs). Additionally, the relative consumption rate of CnR1
and CnR8R1 larvae was significantly lower than those of CnC1 and CnR8CL1. The efficiency of conversion of ingested
and digested food of larvae showed no significant difference among the four treatment groups. There was significant
difference in pepsin activity of larval midgut during host transition period, but there were no significant difference in
lipase and amylase activities. Therefore, it was determined that the population growth rate on corn was unaffected when
the population on rice was host re-switching to corn, based on larval survival rate, fecundity, nutritional effect and
digestive enzyme activity. Although rice is not the most suitable host for S. frugiperda, it still has the potential to adapt to
feeding on and damaging rice after it switched from corn to rice.

Keywords: Spodoptera frugiperda; corn; rice; host switch; adaptation; nutritional effect; digestive enzyme
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2.1.1

*1 HREERMKENENRRENLERHA

Table 1 Development duration of Spodoptera frugiperda feeding on corn and rice

KEBE i
cnC1 CnR1 CnR8R1 CnR8C1
Tt (2.1120.03)a(160) (2.1420.03)a(160) (2.1520.03)a(160) (2.0420.02)a(160)
14 H (2.7440.04)c(155) (3.6620.06)a(152) (3.5740.07)a(153) (3.1340.04)b(154)
2484 (2.1040.04)c(152) (2.7140.06)a(125) (2.3240.05)b(146) (2.2620.05)b(149)
3’4 m (1.880.05)d(152) (3.1840.07)a(120) (2.5440.06)b(143) (2.0640.04)c(149)
415400 (2.1320.04)c(150) (3.0840.08)a(117) (2.4940.05)b(143) (1.9840.04)d(149)
5% (2.3840.05)c(150) (3.1720.05)a(115) (2.7520.05)b(141) (2.4340.07)c(148)
6 14 (6.0840.11)d(125) (7.6420.15)a(89) (6.8320.10)b(116) (6.5440.10)c(134)
B SRS IR 160, R H WIS S EdRAOR ARG A TER AN T BRI 2E A S R L (P < 0.05).
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Fig.1 Survival rates of Spodoptera frugiperda larvae feeding on

corn and rice
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Table 2 Pupa weight, fecundity and adult longevity of Spodoptera frugiperda feeding on corn and rice

FRE U JoT 5 /mg ELEIEEN! 7758 3 PO O R iff e 5 /d Tt 2 A iwld
CnCl  (169.28+1.68)a(125) (3.7520.14)c(56)  (5.5740.22)a(56)  (694435)a(56)  (13.73#0.33)a(56) (10.96:40.31)b(46)
CnR1  (132.10220)b(89)  (5.1120.19)a(28)  (4.0440.27)c(28)  (385439)b(28)  (12.6420.47)a(28) (10.66:0.40)b(35)
CnR8R1 (146.161.77)b(116) (4.4130.18)b(44)  (3.7740.17)c(44)  (476429)b(44)  (13.1420.32)a(44) (12.85:40.29)a(48)
CnR8C1 (166.30+1.85)a(134) (3.9620.13)c(55)  (4.6720.15)b(55)  (645435)a(55)  (11.9540.29)b(55) (12.55:40.25)a(51)

R STROA FITEIRI A 160, ASIEBRISAE S INEHRFAEEG  RSVEER AN PR R R i 22 7 A e 78 X (P<0.05).

2.1.4  F RSB AEAT LS GTR
MR 3 AT, AR TR R A RSB
AJAl. CnCl 2N ELIE R AR | JH PRI K R ANg
PRI, CnR14HH/)N, CnR8R1 44T CnR1
F1 CnR8C1 41 [i], CnR8C1 Fl CnC1 4111 P Bi

KR R R AR R 2 AR % . XK
R K AR AN 2 W L 5 IR ) e 7 2, (ELI K A 4k
PRI ARG KR A W B 4 T, JF HA
SRR ORI R 1
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Table 3 The population parameter of Spodoptera frugiperda feeding on corn and rice

i NI d JEIBR A 2 T SEEHAE
cnCl (0.1640.004)a (1.1740.004)a (242.78+28.91)a (34.8640.31)d
CnR1 (0.100.005)c (1.100.006)c (67.29:+13.42)c (43.2140.64)a
CnR8R1 (0.130.004)b (1.1340.005)b (134.11219.13)b (38.9440.47)b
CnR8C1 (0.1540.004)a (1.1640.004)a (221.75427.05)a (35.7140.31)c

RIS KA (] 17 R AR IR] 4 2 548 SE 278 5L (P <0.05).

2.2 HEEBIEH AR BEF YA
T 4TI, AN[FEFIEE R ML SR 5 4 HU
XA MXTERCE R DR 2ER R
=, MEYAAENEYHREER AR,
CnC1 1 CnR8CL 41 AYAH T A= K AN B & /e K
T CnR1 fil CnR8R1L 4111y, FHHRLHL TR IR L) HUXF

KEHRERL ERED, ERATWE.
CnR8R1 4 B IVH LR i 2 KF CnR1 41y, i
H5 CnR8CL W& E RN FEr 22T A B,
& BH KR Ak A 1A 5 4 8 T 4l ORE KR I B g
J1, A Ly O K A B RE

* 4 BAEXRMKEHED SRR 5 BN ERYN

Table 4 Nutritional effects of feeding crops (corn and rice) on 5th instar larvae of Spodoptera frugiperda

FifE XA RR/(mg mghd ) AHXTERE /(Mg mgtdt)  EWIFIHE% BYFALEI% I LLHAER%
cnC1 (0.3940.02)a (2.8940.16)a 15.3741.44 35.6043.51 (46.372.40)a
CnR1 (0.2540.02)b (1.7940.11)b 14.9141.23 39.3142.80 (39.6542.17)b
CnR8R1 (0.2940.02)b (2.0440.13)b 15.5041.09 36.7742.09 (46.882.95)a
CnR8C1 (0.3840.01)a (2.5840.07)a 14.7930.43 34.9842.40 (42.55:+1.69)ab

RIS A A [ 5B 7m R R ] 4 28 54 e 2778 L (P < 0.05)

2.3 BHEHFHHmGERRELS R FFIELEEE

E3:0}A10)

MAFE 5 R, AN[EIRIEE S ST Rk 5 4 HU
Wl B E ARG 225 B2, H o JENRERIAR T
P2 R E . CnR1 405 5 ARG T i s
H¥kk CnR8RL AL, WiIEYIEE T CnCL LA
CnR8C1 41y, FUIEHb TRk nl LT A &
B IR R 38 7 27 A A s

* 5 HWEERMKEHEMREHE 5 84 RMHH
HILEEIEM

Table 5 Activity of digestive enzymes in midgut of 5th instar

larvae of Spodoptera frugiperda feeding on corn and rice

U/mg
i HEAMEE o JEMEEEE  PRIRRE
CnC1 (6.6640.21)b 1.3940.02 0.3640.11
CnR1 (13.2140.21)a 1.3540.14 0.3540.13
CnR8R1 (9.2143.73)a 1.3640.02 0.3040.14
CnR8C1 (2.1840.57)c 1.3740.21 0.3240.18

ISR T RER R B 22 A G2 B (P < 0.05).
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