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Abstract: [ Objective] Spodoptera frugiperda is one of main pests damaging maize. It is the most
economical and environmentally friendly strategy to control S. frugiperda by selecting and using resistant maize
variety. Method ] In this study, the field resistance of 47 maize varieties to S. frugiperda was evaluated by leaf
damage level and ear damage level under natural infection in the field; and the laboratory fitness of S.
frugiperda fed on 4 maize varieties which field resistance varied greatly was detected; finally, biochemical
substances content of these maize leave were determined and their correlation with leaf damage index and
feeding fitness was analyzed. [Result ]| The results showed that the resistance of 47 maize varieties to S.
Jrugiperda was different between seedling stage and earing stage. At the seedling stage, there were also 39
sensitive varieties and 7 highly sensitive varieties and only Jingke 968 reached the medium resistance level. At
the ear stage, 8 varieties showed high resistance, 5 varieties reached the resistance standard, 13 varieties were
moderately resistant, 7 varieties were sensitive, and 14 varieties were highly sensitive. The varieties with high
resistance were Wanxiantian 159, Meiyushuangtiannuo 502, Guitian 571, Ganketian 9, Baimuda, Guitian 570,
Zhengtian 68, Jingheng 18—1.The host suitability index of S. frugiperda fed on 4 maize varieties ranking from
high to low were Ruiyu 926, Ganketian 8, Jingke 968 and Shuangcui 270, and host suitability index were 9.57,
7.12,6.40, and 6.13, respectively. The leaf damage index in the field was positively correlated with reducing
sugar content of maize leave (R=0.940, P=0.030) , and the host suitability index was negatively correlated with
tannin and total alkaloid content (tannin: R=—0.910, P=0.045 ; total alkaloid: R=—0.926, P=0.037) , it was also
negatively correlated with amylose and total sugar content, but there was no significant difference.[ Conclusion ]
One maize variety with medium resistance in seeding stage and 8 maize varieties with high ear resistance were
screened. Due to the poor resistance of different maize varieties to S. frugiperda under natural conditions, other
green control technologies should be developed to reduce damage of this pest.This study also proved that the
indoor fitness was different from the field resistance results.At the same time, it was found that reducing sugar,
tannin and total alkaloid may be involved in maize defense pests, which provided a research basis for further
screening of insect—resistant metabolites.
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Tab.1 The criterion of maize leaf damage level to Spodoptera frugiperda
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Tab.2 The criterion of maize ear damage level to Spodoptera frugiperda
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Tab.3 Identification of natural resistance for leaves to Spodoptera frugiperda of 47 maize varieties in the field

. MR ERREC BUEITH . R ohEfeEC UM
e . wn .
. Leaf damage Resistance . Leaf damage Resistance
Variety K K Variety K .
index evaluation index evaluation
A M)
- Fro68 58.02 MR ‘%Eﬁ, ’",Sk 27 72.84 S
Jingke968 Yuetianheizhenzhu?2
B 295 Yuetian29 62.96 S #FHIE9 % Ganketian9 72.84 S
Xk 18 Fengnuol8 62.96 S HrikA% 51 Sidanuo51 72.84 S
A b ey S L
EIEIRG S 7 64.20 S nEH . 72.84 S
Huachengbainuo5 Shuangsetian
JOKAEL 55 BH415
64.20 S 75.31 S
Aimigetian5 Yuetian415
< 3 ETRE 502 R 15
%,EIEH*% . 65.43 S ﬁﬁﬂ;ﬁ ,9 76.54 S
Meiyushuangtiannuo502 Wanxiantian159
KU 728 Shuangtian728 65.43 S T 7Kik Baimuda 76.54 S
G2 5 JtE 18-1
65.43 S 76.54 S
Mitiannuo2 Jingheng18-1
#EH 3075 Ti £ 6188
66.67 S 76.54 S
Huitian3075 Wanxiantian6188
*ﬁﬁ 370 67.90 S I8 5 76.54 S
Guitian570 Zhenzhunuo8
JREHIE 1506 HEHPRE 5355
Suketian1506 67.90 5 Guitiannuo535 76.54 S
B kR 600 Hilt1e
.14 77.7
Zhenzhunuo600 69 S Yuetian16 8 S
e ] e =R 3‘1.% S =X
HEHE 1145 69.14 g @ﬂﬁﬁ' 105 7778 s
Sukenuoll Ganketian10
JETIPRE 168 FRLT 609
69.14 S 79.01 S
Heitiannuo168 Meilitian609
22 K 839 Ziyunuo839 69.14 S 7T 55 Suyunuo5 79.01 S
WA WA E
FERAHTH 621 69.14 s A 5 79.01 S
Guiheitiannuo621 Yuebaitiannuo8
1E#H 68 Zhengtian68 70.37 S Bt 926 Ruiyu926 80.25 HS
] i 861
ﬁﬁﬁ.ﬁﬁ*.% . 70.37 S 1$Z€ 80.25 HS
Chaotianbaixiangnuo Jianong861
¥ Y 1 ) 1L 3
gﬁﬁﬁ% 1045 2037 S ] Z?ﬁﬁ*?%.ISS 20,25 1S
Zhentiannuo10 Wannongtiannuo158
FEF 571 Guitian571 71.60 S MRFEDRE 75 Aotiannuo75 80.25 HS
#RHIE8 % Ganketian8 71.60 S B FRE 65 Yuebaitian6 80.25 HS
HHHKE2S Yuecainuo2 71.60 S FhEl 16 Jingtian16 80.25 HS
WFE 270 Shuangcui270 71.60 S EE G 88 Xiantiannuo88 81.48 HS
FRH1.958 Zhengdan958 72.84 S

HRACE FHL, RACKDL, MRAUE P, SAURIER  HSUR R

HR stands for high resistance, R stands for resistance , MR stands for neutral resistance, S stands for susceptibility , HS stands

for high susceptibility.
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Tab.4 Identification of natural resistance for ears to Spodoptera frugiperda of 47 maize varieties in the field

_— KRB ERE Bk _— REERFERE YUk
un. Ear damage Resistance un. Ear damage Resistance
Variety Variety
index evaluation index evaluation
JIEER 159 I EHES 5
4.81 HR 19.63 MR
Wanxiantian159 Suyunuo5
56 R ARG 502 B 295
5.56 HR 19.63 MR
Meiyushuangtiannuo502 Yuetian29
HEA 571 B A 85
6.67 HR 20.74 S
Guitian571 Yuebaitiannuo8
R 9 5 KR 535 %
7.41 HR 21.11 S
Ganketian9 Guitiannuo535
H KIS Baimuda 9.26 HR FBH1.958 Zhengdan958 22.22 S
HERH 570 Guitian570 9.26 HR W 728 Shuangtian728 22.22 S
1E 68 Zhengtian68 9.63 HR 14 861 Jianong861 22.96 S
IHIfE 18-1 BARBR2 S
9.63 HR 22.96 S
Jingheng18-1 Yuetianheizhenzhu2
SHET 16 Jingtian16 10.37 R ZHF 245 Mitiannuo2 24.07 S
JT e 6188 JIA I 158
ff 11.11 R TR 25.93 HS
Wanxiantian6188 Wannongtiannuo158
W 51 BRI T
11.85 R N ’ 27.04 HS
Sidanuo51 Huachengbainuo5
B 16 Yuetianl6 13.70 R B 1506 Sukenuol1506 28.15 HS
SR 55 R NER
14.81 R 28.89 HS
Aimigetian5 chaotianbaixiangnuo
R 105 B 600
15.19 MR - 30.37 HS
Ganketian10 Zhenzhunuo600
FERLHT 609 Meilitian609 15.56 MR JEHRG 115 Sukenuol1 30.37 HS
B AT 8% Zhenzhunuo8 15.93 MR WRHPKG 75 Aotiannuo75 30.74 HS
48 F 4% 839 Ziyunuo839 16.30 MR PREHE 168 Heitiannup168 30.74 HS
X EEET Shuangsetian 16.30 MR WHE 270 Shuangcui270 32.22 HS
FE SRR 621 BHK6 T
16.30 MR 35.19 HS
Guiheitiannuo621 Yuebainuo6
Rl 8 5 Ganketian8 16.30 MR B 926 Ruiyu926 35.19 HS
#3075 Huitian3075 17.04 MR Wik 105 Zhetiannuo10 35.56 HS
R 968 Jingke968 18.15 MR fif HTAF 88 Xiantiannuo88 37.04 HS
NG 25 Yuecainuo2 18.52 MR UK 18 Fengnuol8 37.04 HS
HAT415 Yuetiand15 18.89 MR

HRACE & BT, RICEPL, MRAC R 4T, SAR R L HS AR =%
HR stands for high resistance, R stands for resistance, MR stands for neutral resistance, S stands for susceptibility , HS stands

for high susceptibility.
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BT A R 4 K SRR U RE 968 R BT 8 45 BUFK 270 B K 926) B I JE A7 IS R AN K
BUARRZER(FS) . HABUE B E 926 M R (150 b 57 B ik 4l A7 R de i , IR i) 968 (i BLEH
845 RUFE 270 5L T 926 [14) B 1 57 2 Ik 4y i % B D A 430 R 13.88,15.09, 15.12, 12.84 d, HUE B £ 926 it
R B 0 40 R T A e T R At 3 R K R R ) B 5 Bk (P<0.05 ) , R [R] S R
TR 5 M SR B M 5 R M i e 7 DT TG 2 R e (P>0.05) , & DTS B 4 8 9.05~9.39 d. HX
B AR K S R 04 b R M BT e R E R e TG 2 25 5 (P>0.05)  [H RN B K 926 I 1
b 71 Wk H B S P e R 2 T IR A R K I ) b B (P<0.05) ¢

F5 ANERSWOEMATHEEHHEM

Tab.5 Developmental periods of Spodoptera frugiperda fed on 4 maize varieties

HFE968 HRH 8 WAE270 B £ 926
Jingke968 Ganketian8 Shuangcui270 Ruiyu926
KREWE
Stage K Pt S P K Pt S P
n Developmental n Developmental n Developmental n Developmental
period period period period
1 be ! :
50 3.94+0.07" 50 4.38+0.13" 50 4.00+0.04" 50 3.74+0.08°
First instar
2% , ; |
49 2.06+0.04* 48 1.89+0.09° 40 1.61+0.10° 50 1.54+0.08"
Second instar
3 ﬁi\ al b 4 1
49 1.67+0.07" 47 1.66+0.09" 38 1.76+0.15" 50 1.44+0.07"
Third instar
4% a , . ;
49 1.58+0.21" 47 1.51+0.09 37 1.97+0.16" 50 1.24+0.06
Fourth instar
5 Wi\ i ab @
48 1.20+0.07° 47 1.28+0.09 35 1.56+0.16™ 49 1.59+0.08"
Fifth instar
ot | | |
44 3.77+0.10° 46 4.38+0.18" 34 4.32+0.14° 49 3.27+0.08°
Sixth instar
4y , . ‘
- 13.88+0.10" - 15.09+0.32" - 15.12+0.23" - 12.84+0.10°
Larva
Lt
43 9.05+0.13" 45 9.10+0.21* 34 9.13+0.25" 49 9.39+0.21"
Pupa
e , . ,
27 6.80+0.37" 23 7.40+0.51" 19 6.40+0.40° 22 7.60+0.40°
Female
T , . . .
\al 15 7.00+0.45" 18 6.60+0.51° 12 7.20+0.20" 27 8.00+0°
ale

F R I bR R T AR 37 25 0 Wit AT 22 S oW , [l s B ARl NG -1 P<0.05
The data in the table are mean+SE.Differences were analyzed by one—way ANOVA.Data with different lowercases in the same

row are significantly different at P<0.05.

U nt R 968 (ER R 8 55 WAL 270 B K 926 1Y M B 1 Mk oK iR A T T 1 43 ) ok 22.72,23.58,
23.39,22.22 d, BUE S K 926 I 7 114 50 b 07 732 e ) HUE B Dy L 2 T ECE BRI 8 5 i i) Ml 7Y
Rk (P<0.05) , {H 5 BUE 5U Rk 968 XA 270 I J Y 70 b 5T 7% M TG i 35 25 57 (P>0.05) o B 5B} 968 | ik
BHEH 8 5 AUHE 270 i T 926 1) 1 B3 13 Mk i = 4331 K 169.2,186.5,184.1,217.0 mg, FUE B £ 926 I J
F14) e b 5 132 i M = v T B LA 3 K BRI 7 (P<0.05) , B TR} 968 I ) e bl 57 74 e i
AR T ICR LA 34 oK A A 7 (P<0.05) o HUCE 3R} 968 (B RLET 845 AL 270 B K 926 1 51k 77
TR AHRAY 55 5351 R 86% .90% . 78% 98% o HUEX 4 F T K I - 114 0 by 5% 72 ik B fE = B ok 820~1 120 7,
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B0 926 M A () 0 Ml 50 R Ik B 7= O e I o IO A 3 A KR R T A (P<0.05) o BUE 5t R}
968 . Al 8 5 AFE 270 i K 926 F B b 51 % Mk A T E A R AR 6.40.7.12 .6.13.9.57(5£ 6)
F6 4N EK DT E M X RIS S EIER

Tab.6 Fitness index of Spodoptera frugiperda fed on 4 maize varieties

el 968 HRHI 8 5 BH:270 Bl £ 926
Parameter Jingke968 Ganketian8 Shuangcui270 Ruiyu926
ALK T I 8] /d J ; !
22.72+0.25" 23.58+0.53" 23.39+0.60" 22.22+0.24°
Immature development time
W /mg ‘ ) ; :
169.2+2.88 186.5+£3.42" 184.1+£6.30" 217.0+£3.97
Female pupal mass
Tes=/%
) 86 90 78 98
Pupation rate
PLE 7 B , , ; .
818+83.45" 820+96.07" 826+42.26" 1 120+69.35
Mean fecundity
A Fil B AR
6.40 7.12 6.13 9.57

Host suitability index

PR R (bR e R ] 5 P 05 22 e Wi Ay 22 Sk 04T, TRA T B A A TR/ 7 BESR R P<0.05

The data in the table are mean+SE.Differences were analyzed by one—way ANOVA.Data with different lowercases in the same

row are significantly different at P<0.05.
23 ANEXRMIARERGMEEFTB ST

4K SRR A RS SR 0 & IR 7, R SRR AR A E K A At RE 968 FLELT L
Wy AR YRG0 s TV R AR R VE R SCBEVE R OB R R0 0.35,0.65,25.21,3.5,
1.37,7.80,23.57,8.77 mg/g, HoH 7 & i W35 1 T80 K 926, B % 2 10 35 i TRl 8 5 HIRLEE 270, 4L
A= R T 926(P<0.05) o B ST AR S 1 5 B R AR BOBUAE 270 LT R EVAE
Wik 0 SRR AT PR L BBV R SCEEE R SR i R 215 0h 0.38,0.56,26.62,4.61,1.65,10.3,
17.09,8.88 me/g, Ho 7= & it i 5 2 T RHAT 8 5 A K 926, Bl & & 3 i T RHAT 8 55 AR Wil &
R R T A 3 R, SCREVEA & T A 3 R A (P<0.05) .

RT ATEXRRRERGDNERHISE
Tab.7 Contents of secondary metabolites and nutrients in 4 maize varieties

S/ SEYIBY B TR

. g ! ! g O e wmen
i . (mg-g") (mg-g') (mg-g’) (mg-g") . | .
(mg-g™) i (mg-g™") (mg-g™") (mg-g™)
Samples ) Total Total Reducing Soluble )
Tannin Amylose  Amylopectin Total sugar
phenols alkaloids sugar protein

7968

0.35+0.015" 0.65+0.031° 25.21+0.46" 3.50+0.19" 1.37+0.053" 7.80+0.46" 23.57+0.52" 8.77+0.34"
Jingke968

R 8 5

0.32+0.012"  0.46+0.015° 24.28+0.22" 5.07+0.28" 1.31+0.046" 8.92+0.34* 21.77+0.48" 8.64+0.02"
Ganketian8

RLH 270

) 0.38+0.017*  0.560.018" 26.62+0.26" 4.61+0.20" 1.65+0.012* 10.30+0.62° 17.09+0.60° 8.88+0.19"
Shuangcui270

K 926
Ruiyu926

F B R P B bR R T 5D 307 25 0 A BEAT 22 S VRSB TR 91 B A AR ) /N P B P<0.05

The data in the table are mean+SE.Differences were analyzed by one—way ANOVA.Data with different lowercases in the same

0.29+0.019°  0.64+0.012° 22.72+0.23° 5.17+0.18" 1.61+0.044" 8.08+0.19" 26.07+0.85" 8.08+0.33"

colunm are significantly different at P<0.05.
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24 FAHERSXERBONERESSEHEXES T
X FHTRI R FE R 28 N 97 8 A B FOR AP AR AR A I 10 2 AT AR SR 0BT, 45
(55 8) W M E] I 7R AT TR AR T B AR i S 5 B B R O (B (235 (P>0.05)
5 34 T 5 3 IE A G (R=0.940, P=0.030) ; % PN A7 £ 18 47 5 -5 577 AR W el 25 o = FAAH G (R
T R=-0.910, P=0.045 ; K /E W B &% 5 : R=—0.926, P=0.037) , [F] i} th 15 ELAE T A &5 B SUMI D6 fHL oK
SRR & o
RS ANEXRBARBRIBRESRERGFDIIERH S QEEXMES T
Tab.8 Correlation analysis of the index of insect resistance and the contents of secondary

metabolites and nutrients in 4 maize varieties

bt B A5 bR FR AT AR R RELR Pld
Insect resistance index Maize composition index Correlation coefficient P-value

W R AR AL e -0.556 0.222

Leaf damage index B ~0.183 0.409

A -0.533 0.234

A 0.940° 0.030

AP 0.564 0.218

HEEVER 0.234 0.383

SCHETE R 0.139 0.431

SR -0.192 0.404

AEESE My -0.910" 0.045

Host suitability index Py 0.286 0.357

A -0.926' 0.037

IR J A 0.609 0.196

AP 0.282 0.359

HHEVER -0.476 0.262

SCHETE R 0.764 0.118

SR -0.173 0.414

o FHRUAE Bt [ US BEAT AR DGR AT , A R B R 7R M 7 o 4R 8 37 185 B 5 TR R AR B AR G , R U8R
FME A, IERUCRIE AMISE , R X B R A G R 5 * 7R P<0.05 fRR B A

Data were analyzed by bivariate regression. Correlation coefficient R represents the correlation between leaf damage index,
host fitness and maize composition index.Negative R represents the negative correlation, positive R represents the positive correla-

tion, and the greater the absolute value of R, the higher the correlation.“*”and P<0.05 mean significant correlation.
= A = =BYAN
3 Wit54iR

R BT R E R AT R T L, A B R D T R AL SRR B K A A T ORI [ K
W ASRE A o ASBIEFEI AL 47 A~ 5K it RO B 3t 5T B8 FH TRIHTIE AN A BT} 968 I 36 i s 57 A Mk H
A R EEGTIE, JT SR 159 5 ARG 502 A 571 BRI O 555 i Al R B X RE SR M B ELE 5
25 NI 5 DN R T, SRR 44 K A I R 3 5 Pl B < B 926 AR 8 5 TR
968 A 270 41> F R G AH BT HUE AR5 A A8 TR Mo S5 A O A 2 1, FETJB) i 7 D 3 4
B KM 73 SR 3 IEAR G, S N A B S T SRS R UG

MEAT FE A by o o s B R 5 BRI Dl 2 PR T i 2R e 28 B A R T ik ARBIRSEN 47 S oK
anAEEAT 1 T 8] [ R I I 0 16 1 Ve U0 e S RO B R S T I BT 968, {H 47 A A
T HUAIGTIE TR AP ph T 18 A AR S22 , I A B B IR IR R sl e R o8 E R T
B FBE AT N TR T S M M E A 3 T 82 W Uit EOR b A, al e R T
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R B AARB R S R 2 RO . TR, N Tz e v S A Bt S R A 7 i — 2P B
H AR TV A REHE— 2D HET R o A AR5 S 15 3] 0 e st AR 968 7R HAW I i R B
TR ORI (e, M RT RE 5 T A S AR O B SRR T O ORI, gkt oK
SRS AR EF S, AT AS[R] K S AR X R R RO B A R 2 R T R 159 R
LT 502 AR 571 BT 9555 8 S i R R BEBUIERCIR A F RN o PR ik 26 G A i, R R
RG] et Ak 27k 24 B 6 e b 10 B, DAk B A A 245 5% BR I BCR

2 PP AN (] 27 F2 A S BROAN [ 6 A it el X e 20 R 6 14) 3 5 32 2 S DT e e, 5 03 i e 2 = i 7
LT ot A R FH T B2 AR SR I 3 ) 25 B e i A R 968 U i A XLAE 270 B
Hit 8 45 LA K ey JR it A 50 . 926 I ) 35 R b, B A0 A 1 L B A M B XUAR 270 34 5 B R A, B K 926
0 A B A i, AT 3R B R b B R AN [R) K AN B A — IR R LN B TR A
KBtk [, AT EE R 5 W RGP 22 5, v] 68t PR a) H ARG v i 3 458 W R
YR Gf A T SRS 2 I R IR Rl e, & N A A T HRE S A U py RV AL

K A 580 g G A 0 S PR DL OO 3 A AF R3S A B S A B R AR VS TR A G
ABIFGE I X 44 K SRR T AR AR S A AT RN B 5 0 S s AR DGR A A B, oK H ) ol
FEE S T R 3 SR R E LY, X5 ORGSR RIS G B 2L X AT R T ROk s
JEFORE B I EF el 5 A M R B R, BT R O F I AR WA EANT EE S SR T A
AW B I U O, IX A 5 R OKRX OK S Rhopalosiphum maidis HUPEZSL, B B A W is S5 A AR
) RE A A5 ] S I A OB SR, ARSI U SR o s A A AT s TR B AR T AR
KO3, IR B — D IHAE , HeAh , B3 SO Wi — S AR B B SR R R HAU LR L 75 i — 25
B Uk S BT HURR R

AT B SR AR 5 156 75 3] 17 J0 0T 0 by 5 A AT 8 v B ) EOK R (RO 645 3] T T 159 SR K
FERITRE 502 FER 571 FERLT 9545 8 Fh AL AR I BT 7l T 0 e 5 B , FIAELFS P A 85002 122 3 O SR Y
U B 4 AR T ORISR 5 BT . 38 K K I R bR NS S B R AR S ROKR AR A A DG
G307, RULE IS LT B AW AE Y ] BB S 5 ROK R S B ik — D s TR AR 4
HE TR -

Bigt VI RO Bl B A BT 5 A A1 55 L 5 (JXSNKYJCRC202338) [Rl B X AW ST 45T 1 % B, TS0 |
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