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Predatory effect of Orius sauteri on Spodoptera frugiperda larvae
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Abstract In order to investigate the control effect of Orius sauteri on Spodoptera frugiperda larvae, the function
response and mutual interference were studied with different instar S. frugiperda larvae at different density and
temperatures. The results showed that for 1st and 2nd instar larvae, the functional response of O. sauteri could be
described with Holling [l type equation. The instantaneous attacking rate of O. sauteri on 1st instar larvae were
0.772 4, 1.090 0 and 0.673 6 at 20, 25 and 28°C, respectively, while the handing time were 0.174 9, 0.173 7,
0.295 5 d to single S. frugiperda larva. The instantaneous attacking rate changed to 0.794 5, 1.153 8, 0.392 2 at
20, 25 and 28C when the larvae were in 2nd instar, and the handing time were 0.218 9, 0.805 6, 0.696 0 d. Pre-
dation capacity of O. sauteri increased with the increase of prey density, while declined with the increase of pred-
ators. At the same temperature, the predation quantity of and searching efficiency to 1st instar larvae were higher
than those of 2nd instar larvae. Furthermore, the searching efficiency was inversely proportional to larva density.
The O. sauteri had little predation effect on 3rd and 4th instar larvac. The control rate of O. sauteri on S. frugi-
perda was 34.62% in the natural state of the ficld.
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Table 1 Functional response of Orius sauteri on Spodoptera frugiperda larvae at different temperatures

S o YIfe R ML K RBU(R?) i 2 (a) N I /3
T e MERR R HOERH I B o o TR
. Functional Correlation Holling disk Instantaneous . Maximum prey
Temperature Prey instar . . X Handling time
response equation coefficient equation attack rate consumed
20 1 i 1st instar 1/Na=1.294 6/N-+0.174 9 0.927 3 Na=0.772 AN(140. 135 1N) 0.772 4 0.174 9 5.717 6
2 #% 2nd instar 1/N.=1.258 7/N-+0.218 9 0.941 1 Na=0. 794 5N(1+0. 173 9N) 0.794 5 0.218 9 4.568 3
25 1 % 1st instar 1/Na=0. 917 4/N-+0. 173 7 0.928 8 Na=1. 090 ON(1+0. 189 3N) 1. 090 0 0.173 7 5. 757 1
2 # 2nd instar 1/Na=0. 866 7/N-0. 805 6 0.996 4 Na=1. 153 8N(1+0. 929 5N) 1.153 8 0. 805 6 1.241 3
28 1 #% 1st instar 1/Na=1.484 5/N-+0.295 5 0.971 2 Na=0.673 6N(140.199 1N) 0.673 6 0.295 5 3.384 1
2 #% 2nd instar 1/Na=2.549 5/N-+0. 696 0 0.946 7 Na=0. 392 2N(1+0. 273 ON) 0.392 2 0. 696 0 1. 436 8
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Fig. 1 Relationship between searching efficiency of Orius
sauteri and density of the 1st and 2nd instar larvae of

Spodoptera frugiperda at different temperatures
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Table 2 Predation rate and shared competitive intensity of Orius sauteri on Spodoptera frugiperda larvae

RN (P) /3% FLRFHHE R (N 2k HEENRE O3 PETE SR EE (D
Density of O. sauteri Predatory capacity Predation rate Shared competitive intensity
1 3. 20 0. 800 0 —
2 2. 80 0. 140 0 0.8250
4 1. 55 0.038 8 0.951 6
6 1.23 0.020 6 0.974 3
8 1. 18 0.014 7 0. 981 6
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Table 3 Average daily predation quantity of Orius sauteri on the 1st and 2nd instar larvae of Spodoptera frugiperda at

different densities and different temperatures

H #3f& /3k Daily predation number

Tezfllir/afure 1 #8419 BF Density of 1st instar larvae 2 1845 1L % BF Density of 2nd instar larvae
13k 23k 33k 4 3k 13k 23k 33k 4 3k
20 0.67 a 1.50 a 1.4 b 2.6 a 0.7 a 0.8 a 1.2 a 1.8 a
25 0.78 a 1.43 a 1.4 b 2.0 ¢ 0.6 a 0.7 a 1.5 a 1.3 ab
28 0.73 a 1.65a 2.5 a 2.3b 0.4 a 0.9 a 1.3 a 1.0¢

D WAV IG A F/NG FREROR Tukey's SRS AL P<C0. 05 K P22 57 %

Different small letters in the same column indicate significant difference by Tukey's, P<C0. 05.
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Fig. 2 Survival numbers of Spodoptera frugiperda

larvae in different instars 7 days after release

ZIER 5 .6 WA H 7 d 5 B E, [ R AS
REAY UL . 7E 1 B 45 3R i Bk T RO 5 %6 i
iR . TR T BB, BT AR R
TP IEAT AT S A S O, R I 58 PN s/ 1
Hi TR I &Iy AR T A R AR N SR B
B, IR BIB RN 34,6220,

3 HFit5itit

25 P A8 VR Ry e b B 1A i e U A A X R i
Hu ity E Bk RO AR 5K R BUE MR iR AR
AU AR 2GR B R LR A B, )
BIIGHEEFT Sk » 33X 45 25 B 480 P DR 5 B H 95 o] 5
TR AOCE AR B S 10 T 0. IRAER, A K
R O A B TR S 8 2 T TS el /)
e Diglyphus isaea . H Y64 Aphelinus mali , K E
Wy Chrysopa pallens .Fg J7 /NEYE Orius similis . %
B i Harmonia axyridis . W% Arma chinensis



45 55 5 W

B85 W 45 - ZR I/ NAE I 0 R T B0k Al H Al AL

¢ 83

el [ e MRS BTG R BUS T W AL

AGRI B URFFT 1 24 30/ INAE I o 555 53 77 Rk AN
() i 3O 4 ) B £ R 0 RDIRL B X AR W/ INAE BB il 2 )
RERIRZIA L DA K ARARZS T 4R W/ INAE 3 6 55 b 9 7%
WAl B TR S5 . 25 R AR - AR W /INAE 0 X
DT 1 BN 2 i 4l HUR BT I AR RO LA
BUReR NS Holling [ BRLE B, R/
AEIE X ST A Mk 1 4l HUAE 25°C B ) I B e
KN 1,090 0, AbF LS 4y LR ) (8] e J, o
0.173 7 d; X%F 2 4l ., 25°C B g W it 20 o SR 0 5
k1. 153 8, kb P Sk &y e g s [R] ) 20°C &R
B o0 0,218 9 d; 2R M /INAE U X6 b 5% 13 9 4 T
1) T HR AN Y Bl A8 ) B R 3 T R A . TR — R
JET AR W/ NESE T 15 4l B SRR = T 2 i)
Sy AET 3 R A I B M B 1 ik 4 B TR 0N
h 0. BUEE R LA, 7R W /N6 U 3 B B 3R K S 5
PRI SC SRR AN B, 2R /N A 355 X AS [] % 40
I TR Mk H 1) SRR A B A R T AR k)
BERE RGN . Bk AR WNIE R TE 28°C A
X R 3 Sk 1 AR H R E R
20°C 61 X B R 4 Sk 1 4l i H B3
HR TTE 25°C 1 28°C 21 T - Bk AR W/ NFE
YT N 3 Sk 2 i ah Ay H i & e . 20°C
BF S WX 5% B 4 Sk i H 3 B B .
LA ZM/NSET, i — IS, R
K. ERIRZE Rl A o B A RS TS 5T AR/
A0 FH BB HE B4R L HE 2 5% 5 4R W/ NAE 0 X BT
iy B 12 W 1 R[] 1) %k 34. 6204, A L o fR 4
RN FT 1 B O 25545 ) FH AR S0 7N A6 05 478 1l 50 s 57 7%
I, DLARAS B B B A ) KB B VR BRI

RIS IR ML B, RN BT 3 AN 4
4 1 5 e 4y R L A ) 2 R R T SR FL R T
T 24 H AT A 2 R, i o AL R o BsE A
YJE AT BPECE e 48 T — N R kR I
o BN T AR /INFEIE XA 5 1 57 7% ik )y o
CRyBI 00 095 4l HO Bk Sk, B AAE B[R] ¢ ik
IF L B T 255 2 18 H R 3R 5E P 241 B 5T A Ik &)y e
ARSI — A FZ R, R 4 S A KA 5
o R 2 15 1 407 L LB A R s AN SOR TR TR
SN P 1 o 5T 1 K

SE 3k

[1] MONTEZANO D G, SPECHTA , SOSA-GOMEZD R, et al. Host
plants of Spodoptera frugiperda (Lepidoptera; Noctuidae) in the
Americas [ J]. African Entomology,2018,26(2) ;286 — 301.

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

[3] EARL Y R.GONZALEZ-MORENO P,MURPHY S T,et al. Fore-
casting the global extent of invasion of the cereal pest Spodoptera
frugiperda ,the fall armyworm [J]. NeoBiota,2018,40:25 - 50.

[4] WYCKHUYS K A G,ONEIL R J. Population dynamics of Spo-
doptera frugiperda Smith (Lepidoptera: Noctuidae) and asso-
ciated arthropod natural enemies in Honduran subsistence
maize []]. Crop Protection, 2006,25(11) ;1180 — 1190.

[5] MURA G,MOLINA-OCHOA J,COVIELLA C. Population dy-
namics of the fall armyworm, Spodoptera frugiperda (Lepi-
doptera; Noctuidae) and its parasitoids in northwestern Argen-
tina [ ] ]. Florida Entomologist,2006,89(2):175 - 182.

[6] ##al. XK E . 2 &5, % =M B R Rk i AR E
PR DX A T ST k[T . ARl - 2019(1) . 72,

[7] BENE.E RIS ZEWLL4 2019 EE T HAE FIL R IkEE S
RAEFHEL] ) AEWR Y 1 - 9. https: // doi. org/10. 16688/].
zwbh. 2019345.

[8] FrumHrim. B ST A AR ] 21 A48 03 Sy R e 4 5]
AR B9 & [ EB/OL]. (2019 - 07 - 17)[2019 - 07 - 23]. ht-
tp: // baijiahao. baidu. com/s? id=1639275743535174345&.wir
=spider&.for=pc.

[9] Food and Agriculture Organization of the United Nations, Inte-
grated management of the fall armyworm on maize (a guide for
farmer field schools in Africa)[ M ]. Rome, 2018. ISBN 978-92-
5-130493-8.85 — 88.

(107 Bk /N UL o 5388 S5 45, 85 LAk 2 3% U500 St et 90 0 0k By
A E NI E L] AR, 2019, 45(3) : 10 - 14,

[11] SR%ERE . TR 200 5. AR/ INAE U6 A R T PG A6 1 75 1 (4
BUIRESON G SRV [T ], R FA4,2007,26(8) : 1233 - 1237,

L12] 2540, B e . 2200 , 45, 7R W/ INTE I X B M ahi] S5 (i =5 N i B
YEFABIFELT ] BEFH R B4R - 2019, 56 (1) : 91 - 98,

[13] R, WP M CE, 25 R /MR 0% X DU 7 e (il & 1
AL EAYBIR 2010,26(1):13-17

[14] B R T R ZEZE, 56, TR /NI IR A O K G i D)
RenwtaE 0. h E AP BEiA44H . 2015, 31(3) : 322 - 326.

[15] 2R5%. BHRTE B WA 55, TR 7R S /N A6 6 4 £ 35 D i
s ], A PR 41 . 2015, 42(2) : 229 - 236

[16] B PR, B 100, i/ NEst ol ()], =l X
4R, 2001,16(4) 317 - 319.

[17] BRAw e TREE PROSRL. 45, H e 23 25 D6 v B =R k0, F
FE[J]. PaRE AL -4 . 2006, 19(6) : 1082 - 1085,

[18] X3, Wk, X B 5. KRB0 &y oo AR ml A 4l £ D) B S o
Bl AT g ). sh Ef LAl ,2011,44(6) 1136 — 1145,

[19] AR, B0k, F B BETE Be JLPI R A8 146 240 B iy
HR e Thae s B L) . FERIIFST . 2013,27(3) 273 - 274

[20] w5 1 i Al » S5 S L JUBEAR TR0 o 9 1 Al el
i ThRe SN ] B EMEMEY 4 - 2016, 38(4) : 508 - 512.

[21] 87, SRZEHE, 5k B 4. M7 /MBI R U pF s BRI .
HoAl A 4R, 2017, 36 (1) . 71 - 75.

[22] FME, GRELME, THHAB, S5 IR i He %o o by 58 I AN [ 391 40 ol
AR AE ) LT . A4 PR 47 1 - 6. https: // doi. org/10. 16688/].
zwbh. 2019346.

(TS HYAT)





