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Economic threshold of Athetis lepigone at seedling stage of summer maize
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Abstract; In order to effectively control the damage of Athetis lepigone on summer maize, the relationship
between A. lepigone larval density (x) and seedling missing rate (y) was evaluated by artificial
inoculation method, and the relationship between maize seedling missing rate (y) and yield loss rate (z)
was studied by pulling off maize seedlings to simulate the damage of A. lepigone larvae. The results
showed that no maize seedling missing was observed at 1 and 3 larvae per plant, and seedling missing
rates were 19.4% , 22.8% , 44.4% and 49.6% at 5, 10, 20 and 30 larvae per plant, respectively.
The maize seedling missing rate increased with the density of A. lepigone larvae, which fitted with
quadratic equation y = — 0.0609x" + 3.636x —4.5306 (R* =0.9564). Ear weight per plant, ear
length, ear diameter and ear tip-barrenness were not significantly affected by the maize seedling missing
rate. The relationship between maize seedling missing rate (y) and yield loss rate (z) was well simulated
as follows z = 0. 0036y” + 0. 3077y - 0.3553 (R* =0.9691). Based on the direct benefit and control
cost, the economic threshold for controlling A. lepigone larvae were 3 larvae per plant or 6%~ 7%
seedling missing rate.
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TS B Athetis lepigone ( Moschler) J& 34
I IR 22 P M, 2 T I 0 A o] A o o
(B3 (AR5 2012 E#5F,2014a) , H4)
HUE B IR W R T OK T A A AT
Hh IR T oK 2R R AR BV, A SO R A 2 B AR AR
(ZHF,2008)  2005—2007 4F, 4N Z Ik 7E
Tt AR AR o L IX AR ™ i (22 50545 ,2008 )
2011 AFFEBIEE £OK X 41 52 4, 32 7 T AHS 220
i hm® BERT BRI A TR (E4RE S, 2012),
2012 AEFEILZRAS 17 M T B R P DX sk % AR
(E#F5,2014a) . — KRB & BN HE
LTRSS Sks =W A CEIESS'S i f ¢ Uik N0k
(EIRES,2012)

YT T JLAE R R O N
TE R 0 A= 2 T Ve (B 6 ]R55 20125 Li et
al. ,2013) JE S RFAE ( D 4kT7 5, 2011 ; VT3 48 55,
2011) AS[RIHbBEARHE A 2 AL 4540 (R Z M55, 2012
EFFAE,2014b) TR AP HOAR (2 £, 2011
SR G5, 2012 2297 55,2014 ) o ) 43473 5 £ ( Bk
55,2015 ) SE 7 AT T R E ARG, X SEpF 58 —
RERIERB R At 7RIS RAL . B TAFEDR
By ¥ i B B AR B RCRR L, D e o
HERGETT VK, & Pt FE AR 2 Rk B iR 1Y
WA, X 3 HO I | FH ) 25 S R r PR R A 45 =

KT HERRPAIERI R Z | k555
(1989) £ T K M W 11 3 >R AN 142 0 Az H ] A
TR F W ISR T OB T Tetranychus
truncatus ( Ehara) FIARRN M-8 Tetranychus cinnabari-
nus (Biosduval ) 7£ £ K H B B {6 Fa b, $2 th 17 LLIR
PREGEC AR BRI R BB IR FE AR ; TS (1992)
RN TARSR AT ERRE 1 M K I Ostrin-
ia furnacalis ( Guenée ) FE/B% T F K fy P 0o - 49 1kt
WRBATEAR, S T T AR 21U B0 i E 225
EAULE . (H HEREARA CT M BRI IG5 bR
FRFIRIE , B R 2 MR 17 O3 TR AR A R4, 28
Bijia AN B siad B i AR 25 RO B R, i 1l T & T
& BT LR

PRIt , AR S A4 FE 1] o ZE 1 o 5 A%
o N TR 5E T 4 R % 1 5 K
MIOCER IF RN L2 B — A R o 3 i
T EARBE ARG PR R R E AR
T RN E AR BR R AR, LU
SR AT R 4 AR A PSR

1 #H5H®

1.1 ##

A AR . RO R LU AR A A B B A
PRI T = ISR TR 6 AR E &R, WFRSFE
RUREE 25 £1°C RH(60 +10)% DA 14.5 L -
9.5 D, HEIYLER 12 h /Y 3 WAL R4,

MUY FK SR AR K 108, 1 T2 /)
AR A 22, R T IR R B BEE Y bt
58 il Hh

25771 : 10% ik 310k (imidacloprid ) ] ¥ M 83 71
TR — AL AT BRA 715325 o/L i % 5 950 44 g
(lambda-cyhalothrin ) ZLii , T Jb 45 4 2546 T A FR 2>
) 33% 1 ( phoxim ) FIURE ] | 11 AR 48 18 1 v ) A
AR THRAF,

1.2 A&
121 5RO R B EL 2RGHEG FHX Z

TRIAE L R 8 AOb B B A ) AP T 5% il s
AT R K T 2014 4E 6 H 5 HAE T B AR
0.21 m & 0.23 m WY AEAL Y, EE =i HAfa B oK
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O~ 18 BREAK,HE 3 K, BRIFAEEKRZER
O ESLPEA 10 d 22 AL R, Goit B E oK
B3 R AR B = B RO R e
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B RETE B R AR IR R OK AR 2R SRR B
TR S8 RO CEL RO R R R B I R
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TR0 A i T B R L BV R R OK AT
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1.2.3 2R H = 5 KA 558 3647

A& Stern et al. (1959) $& H B IR 2% H B IR
R A5 PR 2R SO R 3 v 1) SR A5 31 28 5% e /7 i
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RETERVFIRZE, C HPHATR  F RE K RELY
R A AR R, PO EORE A% E B TR
RO K S R M A (2012) BFSE 45 R, K E =
95.03% , &R F =2, ¥ LEMRAGE RS ™
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PREFBRERACA R O 9% B S B R )5 5 R 15
HR AT R R R (EOK T R 0.1 m ELARNE
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1.3 HIFESHH

B A5 558 R ) SPSS 16. 0 #E47 88120 i, %
Duncan FOHT &M 255722 5 B &R, A EH

IR BRI AR BN R 4 SR SE A s 2R 4T [m]
B3 #r

2 FRE5SH

2.1 ZAZEBANZES EAEHBEERNXER

TN A B R 1 S/ BRI R B
PR BTSN 3 Sk /KA, OB Rk, iE R AR R Ry
42.19% s VBN 5 S/ BRI TFUA BB BT PR
BB RN 19. 4% , M 7 ERERE R 38. 9% ; L H % JiE
H 10 /AR, B RN 22.8% , R AR B RN
49.0% ,JF i I ZOG R B B O H B EE R 20
/RIS, FOR Bl i 2 5 I Fr R B AR 438 i ki R
44, 4% W ERBICR A 52. 3% | SEREAE PR R i
BT 0.1.3.5.10 Kk/PRAGALEE; O EE R 30 Sk
PRI, B R IKF) 49.6% , 8% & T 0.1.3.5.10
SK/RRIAEL B i BR 3Ry 43.3% , 5 3.5,10,20
S/ R PR S B) 0 I 3 22 S W2 B ) LA 3
TFHEAH, N 20.7% , 455 8K, TR B R EE
E- Ry Rilh i NITITE: Ly N S i e o QU
RN y = -0.0609x” +3. 636x —4. 5306( R’ =
0.9564,P =0.004,% 1),

®1 ARHEAZRET R EREH RN EREHAHEER
Table 1 Damage situation of maize seedlings caused by Athetis lepigone larvae at different densities %o
RUBEC) - popmper nbmbog bR SEERR ORI
Population density . o Seedling missing
No damage Notched leaf Eating up Wilting
(larvae/plant) rate
0 100.0 0.0 a 0.0+0.0b 0.0+0.0b 0.0+0.0b 0.0+0.0d
1 100.0 £0.0 a 0.0+0.0b 0.0+0.0b 0.0+0.0b 0.0+0.0d
3 57.9+14.7b 42.1zx14.7 a 0.0+0.0b 0.0+0.0b 0.0+0.0d
5 41.7+12.7b  38.9x7.3 a 0.0+0.0b 19.4+7.3 a 19.4+7.4 ¢
10 28.2+5.4b 49.0+1.0 a 1.9+1.9b 20.9+5.3 a 22.8£5.9 be
20 2.8+2.8¢ 52.3+13.8 a 3.0+3.0b 41.4 +£13.7 a 44.4 +6.1 ab
30 7.0+3.5¢ 43.3+11.7 a 20.7 9.6 a 28.9+13.6 a 49.6£13.8 a

FPEAE T E + ARELR, RIS [ SRR Z Duncan [RHT RSB RAE P <0.05 /K P25 B3, Dala in the ta-

ble are mean + SE. Different letters in the same column indicate significant difference at P <0.05 level by Duncan’ s new multiple

range test.

2.2 EXEHBERSFERANER

ARV B BT FOK BLAR B R REORL FT AR
K K DRI TG . 3 R, — o S 0 L 11 % B R
5 ~30 Sk/BRE, BLARFREE 7 260. 7 ~306.0 g Z[i],
FEKAE 19.1 ~20. 4 cm Z 0], F A0 PRIE) TG B 35 25 5%
BB 1.3 /R, B 3 7 s R 4 5 %)
MM, O BN 5 Sk/kk i, HEB AN

10. 1% , BT 20 .30 Sk/FRAG AL FE 5 HL O %5 5 R
10,2030 Sk/#KHT, P2 a4t 2k 4051 21.3% ,36. 5%
M42.2% , = FHEH LB EXES HHRESGTH
BAEE, TR R O BE K i R 0 3 R T b
K, ERBE RGP REBMREMRXREARL 2 =
0. 0036y + 0.3077y — 0.3553 (R* = 0.9691, P =
0.027,%2),
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Table 2 The influence of Athetis lepigone larvae on maize yield
O
/¥ B - PRAE > TR ‘ XU
L I ¥ S MK o et o
Population Seedling . Ear weight Ear tip- . Double
. o Yield loss Ear length Ear diameter
density missing rate (%) per plant (em) barrenness (em) ears rate
‘m ‘m
(larvae/ (%) ’ () ‘ (em) ‘ (%)
plant)
0 0.0+0.0c 0.0£0.0b 255.6+13.8a 18.9x0.5a 1.9+0.3a 5.0%0.1a 0.0+0.0 a
1 0.0+0.0c 0.0+0.0b 255.6+13.8a 18.9x0.5a 1.9+0.3a 5.0x0.1a 0.0+0.0 a
3 0.0+0.0c 0.0£0.0b 255.6+13.8a 18.9x0.5a 1.9+x0.3a 5.0x0.1a 0.0+0.0 a
5 19.4+7.4bc 10.1+£7.9b  285.5+5.7a 19.8+0.2a 1.8+0.5a 4.9x0.1a 3.3£3.3 a
10 22.8+5.9bc 21.3+6.6ab 260.7+12.5a 19.1+0.6a 2.6+0.2a 4.8+0.1a 10.4+7.5a
20 44.4+6.1ab 36.5+4.1a 295.2x14.7a 20.1x1.1a 2.0x0.3a 4.9x0.1a 10.8+5.8a
30 49.6+13.8a 42.2+11.0a 306.0+22.9a 20.4+0.8a 2.520.3a 5.0+0.2a 11.1x1l.1a

TR B« bR, RISATE TR R 2 Duncan [CHT I 2K AE P <0. 05 /K225 83, Data in the ta-

ble are mean + SE. Different letters in the same column indicate significant difference at P <0.05 level by Duncan’ s new multiple

range test.

2.3 EXEH - SERBAIIEIER
WIEPHAROR E=95.03% , i & Bila A ¢ =
12 0, AR F =2, EA YA A Y =
9 000 kg,2014 4 E KM% P =2.5 Ju/kg, FHil
TRV R L =1. 6837, W E KB R v =6.2,
PRk K T BRI« =3, 1, B T B RO
BTERR R 3 Sh/ bk I FORBRE N 6% ~T%

3 it

il B2 BN B Vi 4 b A 7 1L EH [ B ) i
filt, A I T R 2 k4l B A A RIS
TR B Y R 2R AR M Ay X K Y O
o BERTIR TR RGN T, R R k4
HOn] RIS ORI R 3 7E B oK ZE IR o 5 &
KB R B E 11 % R A AT s, M VR
3 S/ BRI, oK RS BB (HOR T R OK
i H B AR Ty, X R O W, 5 4k 5 4
(2012) IBWFFE S5 16— 50 RPN 5 Sk/jk, &
KGR IR S Bl e 8 B R bk
1) LG 522 56 T e S R I A e 345 e 1 %85 B2 2R 20 S/
PRI BERR RS 1Y il de v, ol 41, 4%, [R]I i y
il ] S m e SR TR ) /| N g 5
910 /BRI AUH 1. 9% M RGOSR
30 Sk/ BRI BEZ G LE BT 28 20. 7% X FRILAR A] fig
S H T v Y 1 AR A 4 s 2E Y, IO
JINEE T X% TR 0 R

ARBFFEERM, FARE I SRRk %S
FRBRE R PP AR YA OCHE B HL A%

FERGAN, BB R T PR R R, X5
R 55 (1992) FIBIFFE 2578 AH AL, Fifi M7 ] 6 0K B B 5
(BTN, &y H oy 5 ik A e LB i, 7= B e a3
i, TEKAE 25 AE (1989 ) Ak KR i 38 AR R
G 1 & 2B R SRR A G T S R & R R
& S5REINA R Rt — 0 9E . AP K
SR Y K B X K A SRR AR R
AR FEAR B WA 2 34 TG Wl 35 5% W), T SC T 4 4
(1992) A Ay T 2K 0 A K B i S 1 e oK MR B3 i ) 3
I R AR A R [ X R 22 R T AR R T
T KI5 S Bk A R ORI TR

Fie BT ¥ 1 BB 2 A RAS 45 K R i
290.1 m HAEUEN SRR OB 3 ks
PRI A BTG B H, I FOKR BRI 6% ~T% ., 1
YEARLE (2013 ) BFZE 45— S BRI A BT A TE bR
9 BREK 0.92 K& i, ARG A ZER K,
AT BE 5 IR 0 A5 R KO KR N R, e AR A
(2013 ) 36 H K H () 4 6 4 3k L, 4 AR SS RE AN —
5,0 S, H AT — a8 Rk 4 i e
YRR S R B, 3R] B2 N EE A R k)
R AT T R S JR) A 5 A7 )
Fe o — R BRI T W R, (A AR T
R FE B, AR SRR O (TLE M 55,2011 5
Uk 55, 2012) IR T EORE A ON FE L, HOK, B
HeARLE (2013 ) Y THE R AR A O A R B IR A
KB i R AT 0, WA B S % T S ] i A
(2012) AR FEE5 3, A — 5 00 39 B B 3 46 b 58 Jin
HERf EAA U T
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AR 2 A N AU T [ 3R PP AT A, 25 1F
AL IRHERR T E R R T AR R A
SEASIF T 45 SRS T[] 2 oK i 3] — i e Rk 4l e s 47
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(4, 2 AR A 7 A% B 36 A | BT IR8OR I
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IR PR E N AT REAFAE —E R 22, N IL A e A
A K R R R B AR L H A — 2 R
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