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Investigation on controlling status of fall armyworm in sweet/waxy
corn fields in western Yunnan province
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Abstract West Yunnan is an important productive area of sweet and waxy corn in China, as well as the winter
breeding zone for several important migratory pests including fall armyworm (FAW), Spodoptera frugiperda. A
survey on occurrence of insect pests in winter corn fields in Ruili city of Yunnan province was conducted in 2019,
and the results showed that the FAW, Ostrinia furnacalis, S. litura and S. exigua were all found with FAW as the
dominant species which caused a damage rate of 95.41% among the total damage rate of corn plants. Local farm-
ers grow sweet and waxy corn twice per year and mainly used chemical pesticides to control corn pests. Since the
FAW invaded there, the spraying frequencies of pesticides especially emamectin benzoate, which had a high effi-
ciency against FAW, increased to 6.83 times in summer 2019. This control strategy of relying on over application
of a single chemical pesticide (sprayed more than 10 times per year) can control the pests in short term, but it
would promote the development of pesticide resistance. In view of the fact that the western Yunnan region is the
annual breeding zone for FAW in China, it is suggested that the local governments should pay more attention to
this and promote the extension of green prevention and control technology, and realize the scientific management
of the source FAW.
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Table 1 Maize varieties planted during 2018—2019 in Ruili city
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T E K Sweet maize Jeatrs R A IR A F e Z-E i RS 49. 64
de st pu LA BRA F AEJe v i EV LRSS 12.95
= EICE ZFA A F PR 902 LN R 5P/ S 8.63
R ALK LA & AT B A KRB EV-E RSP 6. 47
IR R AR A FR KV KRS 5.76
=4eFml A R X8 SE KN L B S 5.04
JE T T4 B A A F H% 35 KL ES 3. 60
— Fis 418 RV E RS 2.16
JE TSR AR A R A SBS902 EV-E RS S 1. 44
A S Rl A R ) SR 6 5 ESN LB S I, 44l
JE T b 4 R A R ) BRI 3 5 R RS 1.42
B LKL AR MY R R A BRAA T | UK RS 0.72
Hifi K Waxy maize et i I TR R A BRA F K235 PR ERS 2.16

AL BRI ) A AR R B K A R R AR
(¥ 95. 4176, AT UKW . 2019 ARAAR ARG £oR 2R R
Bi7 i3 i A A o B ) T L 3 R RSB K

Z RAEIR I E O KR, P A R 1
SR E 3 I FORAR AR Sb AR 2 Ho A ok
FIREARBL.

R2 EREFEFRMTEZE

Table 2 Population densities of major pests in maize fields
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stage of corn S. frugiperda S. litura O. furnacalis  S. frugiperda S. litura O. furnacalis
3 M- Three leaf stage (6.14+2.3)bA  (0.37£0.5)aB  (0.140.2)aB  (15.4746.2)aA (2.1£5.1)aB (0. 1%0. 2)aB
T Jointing stage (8.5+3.1)aA  (0.3%£0.5)aB  (0.1£0.1)aB (13.7£7.0)aA (0.5+1.6)aB (0.0%0. 1)aB
KBIWUTIY Late whorl leave stage (9. 743.0aA  (0.6£0.4aB  (0.0£0. DaB  (12.8£4. )aA (1.0=£0.8)aB  (0.0=£0. 1)aB
HiliifER Tasseling stage (5.1%+1.2)bA  (0.4740.6)aB  (0.040. 1)aB (5.8+2. 1)bA (0.5+0.9)aB (0. 0%0. 1)aB
224 Silking stage (4.3£1.6)bA  (0.1£0. DaB  (0.0£0.0)aB  (5.2£2.9bA (0.040.0aB  (0.0+0.0)aB
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The data in the table are mean =& standard error. Different lowercase letters in the same column indicate significant difference (P<Z0. 05).

Different capital letters in the same row indicate that the rate of damaged maize or larvae per 100 maize of different pests are significantly

different (P<C0. 05).
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Table 3 Insecticides used by farmers in Ruili city during 2018—2019
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Fig. 1 Distribution of insecticides (a) and spraying frequency (b) by farmers in Ruili city during 2018—2019
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Table 4 Seasonal pesticide application cost and productive benefit of corn in Ruili city during 2018—2019

251 Gy T2 0B/ IR Pk kg o (667 m2) ™! HEZEA/TC ¢ (667 m2) 1 MZEUEE /I + (667 m?) !
Type Year Spraying times Yield Cost Income
AAEF oK Winter maize 2018 5.5542. 08 950. 00==166. 46 61. 704-27. 48 1 425. 00==249. 69
2019 6.132. 45 961. 22151, 47 68. 33-30. 84 3 844, 884-605. 88
H# % Kk Summer maize 2018 6.2242. 51 996. 43158, 28 70. 35435. 06 1 294. 80=205. 76
2019 6.83+3.12 995. 92160. 67 75.08440. 31 3 485. 724562. 35

3 HFit5itit

el BRI S A T SR U R R AT H X ST
L AT E W H Rk i B e %R
HH , BL Hb 5% 7% Wk 7T 5 A 48 B Helicoverpa armigera
(Hiibner) . JEYMH44 B H. zea (Boddie) 1755 & 1 4%
Striacosta albicosta (Smith) 2823 HAE TR HIE S R4,
TR 85 4 DAL 3ol 0 b, B 130 MR R K R AR MY B A
TR o B BT AR AT P KR
PR AR B F LAY AR W 38 [R]85, b ARk e I
Conogethes punctiferalis (Guenée) Fp44 M Zh 4E K
FEWBLLF DRI E R SRR AR
FHIT A 01 & B 5 FIE SR S, exigua  RHSUR MK
S. litura. % B, 55 (K 25 B Mythimna loreyi (Du-
ponchel) A 4 HUFE oKk [ Al iR & R A |
TR R P R A R R L A R A T e, AR
WFFEA T 5 b, 9 0 Mk B AT 5058 1 ) b 3 4 B
J1. CR R i £ oK L8 . I £k
WL RHECTE MK 2R HR M PR S AR A R TR ROK
FH v & AR B IN BRI AR A AR, AR W] RE b 91
A AR X oK R R S5 A Sl 287 4k T
TR RE I

K EPGH WX AR AR s
T R 54 I T b, B R ) S AR R A X, A R RE
M BT AR 12 DX oK H RS E Y o 3 R R
I B 7R A L 2 KU A T A TR A AR
Pt AEARPHA RO 5 9T 0 oo 7 E £k
FITETE L BF PR BV AT 3k 375. 68 /¢ ~3 283. 45 14
TEH . 2019 AR 90 5 AR T T AR R
SEFH IR L 2020 4R T IRoRE gk A B K R B B K
R BRI ) B A AR TG TR B

Xof B W AR P 2018 4F— 2019 42 74 H5) i) £
PRSI 25 U PR 7, 5 00 FY 4R J2 3 I 4F Rk
KR EHEF AR, BRI N
A AR B RN = - YRR T A
BB 0T R 2 R B T Ay — ek

IR A B YRR — A2yl T
ER RO B e BT 3 1 A A Kb B 22
ST S FH 2% 24 X 8 e 114 A A0 T U™ TR
1o BEAAE B — Al 2 % HURNE RS T 20 R 24 P
ETEIF51 A E B FE IR, 20 Al 70 ARAR
2 80 AR 1 A Rt BEARUN SR 1 4 1 28 5% S )
SEB AR L 2T E 90 AR AR HRBN B 1 2
S5 I TR AL AR T LN AR 2 R A
HEASIEACSE — R A

TR Y e B A SR A ) HRCURE A TR ) 20
BZ— R EA L R B, TR
b TR B A T AR DY i A R PR IX S —
LY 45 M e B oxT Y AR S T 2B iR T 2
AEBUE L S RO I T O RO R AR
DX 0 4 [ 1 e S R 14 9 2 7 A AN RS I
IR » F L BT EL RS 41 P BRI RO = T
ANFIRRIE AT - % FRTOUA 1 BN 2 1 8k
AR HGRAN AT £ BT 50 30 97 AR 25 1k T i
JE K AT RE Y BRI B 28 R Y L TR o Bl
BRI AR SEE XA DT 25 1R I A s e HEL e
IBAEJEBE,

FeHE FLAE 1975 4Rt E 1T o8 . £8 5 By
07 B UEBIA T TR T 1 B A e A5E S
RARE B . S SRR AP I KRR
I B AR 2R B iR ORI 5 C U T AR
DRBRIE R s 2 B4 ARSI T HOR SE™ . 1
TECPU FORBIAE I AR AT B AR S B ek
IR Pt A S o 242 4 280 52 T AR AU T ] 4 o 00
TR FAEPIAZ a0 Bt 2% 350 S5 By 6 4l i s 20 H
YR EAR PG Y GRS L B ST R ) S
B 60 5 255 K TR BRI % T RE L T P B X A
2R R E TR 5 2 LA R
A

S 3k

(17 A, SRS, LT, 55 =g NeonbE A 4 k5
R BHBEE )], BB, 2012, 32(6). 21 - 24.



o 222 -

5 4Ly

2020

(2] AW, MRZE, RAF. ZRAKHERLZERHAEAL].
R, 2013, 32(3): 113-115.

(3] falLhws. BREERIDAGEFRIRS @ik 2 R N E bR T
X [J]. R 24R, 2002(6) ., 37 - 39.

(4] T BN FEREY BRI L RICR S K] =
Mgl 2019(3); 21 - 22.

(5] =#s, ik, B2, 2019 400 LTS 41 T KR
AR SR AT ], B EFRE, 201901 25 - 27,

(6] ZAD. ML, H5E. 1952—2008 4FMmZM E K7 Bk
i) BB . 2013(11) : 71 - 74,

(7] ZEgaE. PN TR & RARAT LT, BB 4. 2016
(5): 82~ 86.

(8] MDA FEEMAZEH R WATF ZHITT]. =Rk,
2013(11): 50 - 51.

(9] ZEAT, BHT, M T4, 5 N & TR A
(1. Al BHEEI, 2019(3): 263 - 264.

(107 Kgrbp, sRH-AE, kg, &5 SRR AT E R LI
AW E 2 RO ERORER [T ). R, 2019, 45(5) . 91 - 95.

[11] EFRE, Fheng. JEE TR HUH &L IR 35 P st 5
(J]. #RH. 2019, 45(1): 1-11.

[12] R%H. s8R REN LA REERRD] smRl
L, 1991(4): 7-10.

(1371 Kgrsh, Fpie, whiiiE, & — @k ye bk R =
R TR A ER AL YR £, 2018, 45(2).
251 — 256.

(147 sk, P21, 29035, % mun T E 2 1K i sk i 3
AU mmfalBHE . 2020(1): 36 - 38.

[15] BEWfE. ~FMEER FARRRFROHHEREARLD 4ol T
A, 2019, 39(2); 37.

[16] A4, B, 2B PRI FOR A =3tk | 1] 85 % o
[J0. AL, 2010(10): 24— 26,

(171 B2l XK E . BES, % ZHETTIREE R LT AR
VG gt X A st Bk [ ). m Al 2019(D) . 72,

(18] LE, XA, BITEE . . 2019 4ETR E E M SR kY Bl &
FASI L] fY IR, 2019, 45(6):10-19.

[19] LUGINBILL P. The fall army worm [R]. USDA Technology
Bulletin, 1928, 34. 91.

[20] SPARKS A N. A review of the biology of the fall armyworm
[J]. Florida Entomologist, 1979, 62(2): 82— 87.

[21] BENTIVENHA J P F, BALDIN E L L, HUNT T E, et al.

Intraguild competition of three noctuid maize pests [J]. Envi-

ronmental Entomology, 2016, 45(4): 999 — 1008.

[22] RODRIGUEZ-DEL-BOSQUE L. A, CANTU-ALMAGUER M
A, REYES-MENDEZ C A. Larval competition between Heli-
coverpa zea and Spodoptera frugiperda (Lepidoptera; Noctu-
idae) on corn ears in northern Mexico [ J]. Journal of Entomo-
logical Science, 2012, 47 185 -187.

(23] SFIFAE, M, KL, 55 BT pROIE S RHE ) 5 3 b
FKH R FERAE AL S AL 8 H B A b8 [T ].
. 2019, 45(2). 7-12.

[24] WREG, Btz BEHRLT, 45 R0 FORMESIN 3 Fhig WL gk
BHEERYBFE LT YIRS, 2020, 46(1): 34— 41,

[25] Rersh, Rl bR, 45 ZEATEZ MM F ORI & A4: 3
Bl F 2 T IR A )] H R, 2016, 42(2): 171176,

[26] sy, =radmmn i BRI R AR G EBiaR AL ]
ol TAEHEA, 2018, 38(32).: 28~ 29.

[27] REKHE, ZEH, SALW. B 5T 7 e fa) e 55 A e ] Y B
woadll]. HEyr, 2019, 45(2): 1-6.

[28] SeRKHK, 2RI, SR, S5 o BB R A 3t X i 31
AR P ZET RBUE R AT RO, 2019, 45(3): 1-9.

[29] RALHY. o [ B B g0 1) B s SR mg L) 1. AE M fR 31, 2020, 46
(2): 1-5.

[30] Z&%7, M4, Feqish, 55, B o0 70 %o 30 [ R K™l 1
WEGTHURPPELI . ROy, 2020, 46(1): 69-73.

[31] EHams, HMRE, FBUVFM, 5. P SRl JURIREAS [ i 1
T gl B N LT ], WA 4R, 2019, 31(12):
2049 - 2056.

[32] MREDL, £, BoGE . 55 15 Pl U X 5 i 57 30 ik O 11 25
JrEL ] AR, 2020, 46(1); 82 - 86.

[337] FEME, WRWEHH, TR, 45 4 Ff % B0 R 3 R 2 e 1) 2 vk
BEMEPPM LI AR, 2013, 35(4): 50-51.

[34] R, LB, KIE, 55, BHb SRR R0 24 PEME 0 A A
XL ]. B R SRR, 2019, 56(4): 599 - 604.

[35] Fifli. XMk, B, &5 Zh 97 B0 R I 4Ry 1 F
FE[J]. M, 2019, 45(4); 48 -53.

[36] FErsi, k. EWEERIX RIK G HEEH B F diha L
RERI]. P EMARST]. 2019, 39(3): 59 - 62,

[37] ZHERIE, XA, MEA, S 2019 4F 5 57 3 MRAT 15 Wa il 17
BRI, MR, 2020, 46(3):118 - 122.

[38] MR, A7 BT, PN, S5, 8 HTAE AR 24 % B it 51 0 114
FENBRT ] AR, 2019, 45(3): 21 - 26.

(A% HAW)

(b4 216 T1)

(271 BT, s RTINS 2T R R bk 31 K ™= i W S W 4 L) . b
iR, 2008(18) ;64 — 67,

[28] XM ANIa) g R & A A o AR AR B AR S B e [ D .
ML DU )1 AL KA, 2015,

[29] B K07, skl WIAE, S5 GE RN BAE 0 | BN ) 1 3
B mE g L) ], Wil B, 2017,58(4) - 587 - 589.

[30] 4%, THhtl, TabE, S5 M 30 X 5K 40 i 4% s ek 2 bk
R B R L L HR Ol AL, 2018(1) 40 - 42.

[31] BRAGAS, VPRt TRIGE, 55, REHUERI SMER A EXR
HIBFEE 1], R A9, 1994,20(6) : 13 - 15.
[32] FEi, A, IR s M 300 A 398 o 7 7= 45k Rk JBT 14 52
L. sl B, 2018(2) .47 - 48.
[33] Z=setly, AT, EJHP, 55 Mk B 70 e il v 30 &
AR, HE RS8R, 2019,35(4) : 102 - 107,
(% HAW)





