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The application of fan suction solar energy insecticidal lamp in fresh corn fields
and its effect on the biodiversity of arthropods
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Abstract: In order to clarify the application effect of fan suction solar energy insecticidal lamp in fresh
corn fields and its influence on the biodiversity of major arthropods, the induction spectrum was investi-
gated by sampling and identification, and the field experiment was conducted to investigate the control
range and control effect of the lamp on Asian corn borer Ostrinia furnacalis, the main insect pest of
fresh corn; the effects of insecticidal lamps on the arthropod biodiversity in corn fields were investigat-
ed by using yellow boards, sugar vinegar and trap methods. The results showed that the lamp could trap
40 families of insects in nine orders in the field; the effective control distance to O. furnacalis was about
60 m, and the control area of single lamp was about 1.1 hm’. In trumpet stage, the control effect of lamp
treatment on O. furnacalis was 25.83%, which was significantly lower than that of the chemical treat-

ment (76.74%). The rate of wormhole reduction in chemical control area was 75.29%, which was signif-
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icantly higher than that in lamp area (21.18%), and the number of live worms, tunnel length and control

efficiency of ears were not significantly different between the lamp, chemical and control area in the

milk stage. The population numbers of main pests and natural enemies in different sampling points with-

in 80 m from the lamp were almost the same. The diversity index, evenness index, dominant concentra-

tion index and community similarity coefficient of arthropods varied greatly in different growth periods,

and there was no significant difference between different distances in the same growth period, suggest-

ing that the arthropod community in the field was mainly affected by the growth period of corn, and the

insecticidal lamp had no significant influence on the population of main pests and natural enemies in the

field. Generally, the control effect of fan suction solar energy insecticidal lamp on O. furnacalis was be-

low expectation. In addition, it had no significant impact on the biodiversity of arthropods in the field. It

may be used as a supplementary means to control O. furnacalis in fresh corn, but cannot replace the

chemical control.

Key words: fan suction solar energy insecticidal lamp; fresh maize; Ostrinia furnacalis; control effect;

arthropod; biodiversity
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Table 1 The varieties and amounts of insects trapped by fun suction solar lamp in fresh corn fields

. 2018 2019 -
Oier FaiIFIJlrily Bk (5 H:./% ) B H:./% ) Comr%nlljjﬁzjcies
Amount(ratio/% ) Amount(ratio/% )
il H 15 R} Pyralidae 79(0.21) 74(0.21) YN ECKEE BRiddE CUE | AR FEH IR
Lepidoptera O. furnacalis, C. punctiferalis, Sesamia inferens,
Chilo suppressalis, Cnaphalocrocis medinalis
g Noctuidae 285(0.74) 273(0.76)  RIEBUE TSR RO /N TR B R
P litura, S. exigua, A. agnata, A. iypsilon,
Mythimna separata
ST igeF} Arctiidae 20(0.05) 19(0.05)  KYERAT IR LT 500T ik
Nyctemera plagifera, Amsacta lactinea
KAl Sphingidae 18(0.05) 1900.05)  HERME LR
Agrius convolvuli, Teretra japonica
FEIAl Lymantriidae 3(0.01) 5(0.01) Wi, Leucoma candida
KRR} Saturniidae 2(0.01) 4(0.01) LM KAk Actias ningpoana
JEMkR Amatidae 34(0.09) 32(0.09) I REMR Amata emma
JH Al Notodontidae 5(0.01) 7(0.02) SPEAERMR SR Phalera flavescens, P, fuscescens
Hil iR} Limacodidae 12(0.03) 7(0.02)  Jm¥lik Thosea sinensis
JR R Geometridae 4(0.01) 6(0.02) Fili 52 )R Percinia griaffata
A1 Al Lasiocampidae 8(0.02) 200.01) ARk Adris tyrannus
/it Subtotal 470(1.23) 448(1.25)
HHHH - FI R} Chrysomelidae 1 012(2.65) 645(1.80) B LHESFIR B Ak
Coleoptera Aulacophora femoralis, Phyllotrera striolata
- HR] Carabidae 8(0.02) 8(0.02)  HEMBELH FAHE Chlaenius micans, Epomis sp.
2 Bl Cicindelidae 4(0.01) 2(0.01) e/ Cicindela elisae
E%ﬂ F */I‘ Staphylinidae 576(1.51) 409(1.14) é]:ﬂfx—!] I%’lﬂ_’ﬂ Paederusfuscipes
NIk FA#} Elateridae 11(0.03) 6(0.02) 1845 H Pleonomus canaliculatus
il 4> 6,5} Melolonthidae 14(0.04) 7(0.02)  mEEENAft B
Holotrichia parallela, Maladera orientalis
Il 4 fa ) Rutelidae 62(0.16) 30(0.08) Hil 5 TN 42 66, Anomala corpulenta
1648l Cetoniidae 2(0.01) 2(0.01) R4 Postosia brevitarsis
Z[ Rl Coccinellidae 1(0.00) 15(0.04) A S faar
Harmonia axyridis, Propylea japonica
K4-F} Cerambycidae 1(0.00) 9(0.02) B X’} Anoplophora chinensis
Je Bl Dytiscidae 91(0.24) 28(0.08) 4ih W E\ Cybister cimbatus
/Nt Subtotal 1782(4.67) 1161(3.24)
W EH FEIAL Chironomidae 38(0.10) 51(0.14)  R%EF|FP Unidentified species
Diptera PR Cecidomyiidae 30 100(78.87) 28 692(79.99)  AHBANL Orseoia oryzae
/Nt Subtotal 30 138(78.97) 28 743(80.13)
H#H IEIERL Gryllotalpidae 11(0.03) 10(0.03) ZRIT VRS Gryllotalpa orientalis
Orthoptera &3l &} Tettigoniidae 2(0.01) 2(0.01) rh4EGE T Tettigonia chinensis
IERIRAL Gryllidae 10(0.02) 5(0.01)  IW#EE Teleogryllus mitratus
1EF} Acrididae 4(0.01) 0(0.00) FRURNE Atractomorpha sinensis
/I Subtotal 27(0.07) 17(0.05)
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#ZF3%R 1 Continued

. - 2018 2019 5 LR R
Orde Family A (ol [:l:f/%) A (ol [:I:f/%) Common species
Amount(ratio/%) Amount(ratio/% )
I3 H R} Formicidae 6(0.01) 0(0.00) AL EFFP Unidentified species
Hymenoptera
2 H I5FR} Aphididae 197(0.52) 137(0.38) KM AR 4 I
Hemiptera Rhopalosiphum maidis, Rhopalosiphum padi
-4} Cicadellidae 4906(12.86)  4419(12.32) %Mﬁ ‘/.J\%DJFM
Cicadella viridis, Empoasca flavescens
. . #REL H TR
CH P} Delphacidae 532(1.39) 822(229) Nilaparvata lugens, Sogatella furcifera
K IEF] Lygaeidae 14(0.04) 7(0.02) 21K W% Tropidothorax elegans
H %R Miridae 12(0.03) 19(0.05) L H W Apolygus lucorum
iRl Reduviidae 5(0.01) 3(0.01) LS Sirthenea flavipes
1% 8l Anthocoridae 28(0.07) 69(0.19) INIEYE Orius similis
1% %} Belostomatidae 3(0.01) 5(0.01) ¥ Kirkaldyia deyrollei
/I Subtotal 5697(14.93)  5481(15.27)
Jiki# B LR AL Chrysopidae 2(0.01) 8(0.02) FRARELS Chrysoperla sinica
Lepidoptera
25U H (] T} Thripidae 37(0.10) 9(0.03) KM EFFh Unidentified species
Thysanoptera
I I BF R Mantidae 3(0.01) 5(0.01) K% 5 F|Fh Unidentified species
Mantodea
&1t Total 38162(100.00) 35 872(100.00)

2.2 BERKFBATEGEE

U 2R AT 80 m NS [R]85 oK b A0 BT
Rl ZEAT HAUBORIMERE BT AR, B AR R (0 m)
180 m AR AT vy, (EL 7 4% B B R A5 I 22 S A
F s AEAT R (0 m) B A TR b M W T AR R 5k 8 ) 1
FLEETE K i, 28 K T HE R R TR By ALfL
B IE R (3 2) , BEWI AR HUKT X FH )7 Y KR A 5

BN o A& HUKT TR K B I B T R
K- R0 FAF O, B 5 HUT 80 mA UK By
ST HURIC R HFLEIOR R LR B R K TR
AT 60 m LLAFE L F K Y, FBH B o HUkT
X T K M A 2504 i B S TE 60 m A2 Ay, BB HE
BRI, B A R R B BT A R T TR 2 Sy
1.1 hm?,

R2 EERIARAERBXRBAT AR EEERHIAELSR

Table 2 The investigation results of different distances from the lamp at milk stage

F8#5 Index 0Om 20 m 40 m 60 m 80 m
ST B No. of live worms 11.00£0.58a  4.67+2.19a  6.67£5.17a  5.00+1.53a  8.67+5.36a
ZEFF L FLEL No. of wormholes in stem 11.00£0.88 ab  5.00+1.15b  8.67+3.84ab  6.67+1.67ab 14.33+491 a
HUfLE%IE K B Tunnel length of wormhole/cm  115.00£4.51a  28.00£13.11b 28.33+25.34b 20.67+3.18 b  55.67+12.67 b

WfEREE E % Damage rate of ear/%

38.33+1.67a  15.00+5.00 a

18.35+15.89a 21.6749.28a  23.33+15.89a

FhBHE N B AR R . R TEE S R E/ING TR R4 LSD HEAG I TE P<0.05 7K F-22 53+ 1835 . Data in the table are

mean+SE. Different lowercase letters in the same row indicate significant difference at P<0.05 level by LSD test.

2.3 BB XA RITaF i BRI IR R

T I TE TR WA I AL 2 A OB
R IR A 5 TR, 6 I 1), e Rl MR AE LT B
P X500 R IX T 35 25 S (HPR 35 1) I 28 v T4k
B 42 X5 X6 ST M K B ) ke 7 550 AT O B 4 XA
25.83%, TEALE B 15 IX 3K B 76.74% 5 kT M6 B 1 X Al
XoJ HE DX I P ORI P A B B R AR B X

HERAEE . EILAI, 34 H X B £ R ZEFT
T RS SN 3 (2R ALk S o Hoh
XX I 2, PO KT B3 X, Ab2f Bl 45 X de /b
HFLIGR SRAE A 27 Bl 45 X A 75.29% , 76 %1 Y6 B 4%
(X4 21.18% ; 3 Kb F X Tk b A4 ol FLBR 2
MR T R o B 25 5 KT R i ORI A2 Bl 45
X HERE B B4R (R 3) o
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2.4 R AT B | B oK H 8] 35 B sh ¥ i 22 Mim
2.4.1 WHE TS R BER I AR A
FE K 4 A B IR A T AL AR 12 H 40 BHYY
sy, Forh G B R AR 2, 22 i I
S H R AR, FE A YO
H B, FE A A A (R 4)
T oK FH () 32 S HORE o el R
R TG Wk IR, 2 A R B 3 A A A
M 22 5 KRB BRI, BEXT 20,4060
F180 m &b g iy i i FE SR A A e
PR AEAN R R S o 22 7 ERANAEF W
#3 B APARE S BT XL F AR B R R

Table 3 Control efficacies of fun suction solar lamps against Asian corn borer

R RS RSB OB S AR (R 5) .
Ip R AE VIR 22 PR PP G D, E R
PRI 1-A) ; BEE TR, M-I S5
e AEREIR PO TAE (18 1-B) 5 M R B
PRSI D (P 1-C) 5 PR R SR B4R 5L
A HE A EEP R BT 1T AHESR I 2
[ (151 1-D) ; Bk (€ 1-E) F 27 A= 8 (5] 1-F) £
TE K AT A P I RCR 3 2 FLAVI O T R
Mo FEIR)— A= 71, A ) B 8 BBORE 5P 3 b 5 Rl
R AR — i, SRS BURT X T 8] 32 283 HUOMIER
FRETC 1.2 00

W\ ] Trumpet stage FLEY Milk stage
ghpp BOEBRR ERRIBEEC O MRPIAL WEREC ZERFARALEC RALGRR AL R MERRBEE R MERERR
Treatment Plant No. of egg Plant No. of No. of Wormhole Tunnel Damage Control
damage  masses per control live wormholes  reduction length of rate of  efficiency
rate/%  hundred plants efficacy/% worms in stem rate/%  wormhole/cm  ear/% of ears/%
FIOERFEX 12,66+ 0.92+ 2583+ 8.00+  13.40+ 21.18+ 42.40+ 27.33+ 8.90+
Solar lamp 144 a 0.20 a 395a 3.89a 4.87 ab 592b 5.04a 499 a 330a
control
f2EB X 3.97+ 0.46% 76.74+ 2.60+ 4.20+ 75.29+ 15.80+ 28.67+ 443+
Chemical 0.75b 0.22a 22.82a 0.68 a 1.24b 7.58 a 517 a 3.74a 2.63a
control
X HRIX 17.07+ 0.97+ / 7.60+ 17.00= / 48.60= 30.00+ /
Non-treated  2.22 a 0.19a 2.89a 443 a 1231 a 1.05a

control

TR R R DR o [ SVER S A R)/NE P RER R 28 LSD A 50 7E P<0.05 7K~F-22 5+ . % . Data in the table are

mean+SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by LSD test.

R4 EREARBAHNEIMEZFNR FOH

Table 4 Distribution of orders and families of arthropod community in fresh corn field

H PR AL BEEOIT & LeA51/% AMAKLIIT 7 LA/ %
Order No. of families Individual number Percentage of families Percentage of individuals
5 H Coleoptera 5 216 12.5 3.01
%% H Lepidoptera 3 54 7.5 0.75
%3 H Hymenoptera 4 2154 10.0 30.04
X H Diptera 7 2508 17.5 34.98
>I:# H Homoptera 6 1811 15.0 25.26
H# H Orthoptera 3 10 7.5 0.14
#38 H Dermaptera 1 49 2.5 0.68
11 H Odonata 2 5 5.0 0.07
1 H Mantodea 2 8 5.0 0.11
Jiki# H Neuroptera 1 3 2.5 0.04
253 H Thysanoptera 1 122 2.5 1.70
Wk H Araneida 5 230 12.5 3.21

242 VESHUBE S AR
AR T AN [ BE 254 A FH () 1 R sh Ve 1 2
FEMEFEEL, & IR ERMERR AR, 1 S R v%
R AR R hka R TE R — BRI A, A

v B A e ) P )1 SRS e 1) ek i R 2 e
AN (52 6) , UL HRUKT X 80 m 3] £ i il P4 1 1
SR R AR 0 3 R
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Table 5 Average numbers of species in the main arthropod’s functional groups with different distances from the lamp

in the whole developmental stage

IRERFIEN]

BT RERE AR

Individual quantity in functional groups per sample location

Functional group

20 m 40 m 60 m 80 m
% dt Main pests F i Aphis 18.38+9.38 a 18.56+9.14a  20.81x10.38 a 16.7449.44 a
i1 Leathopper 6.25£1.61 a 9.63+4.18a  10.8144.50 a 7.47+£3.98 a
it Leaf beetle 1.37+0.26 a 1.93:0.72a  1.18£0.44 a 0.89+0.23 a
B K g Predatory enemy 21 Ladybug 1.06£0.44 a 0.94+0.53 a 1.63£0.41 a 1.65£0.33 a
ik Spider 3.38+0.16 a 3.94+0.89 a 3.18+0.59 a 3.54+0.95 a
FFAE MK EL Parasitic enemy 774 I Parasitic wasp 16.45+£6.13 a 15.81+4.19a  12.44+2.85a 20.60+4.00 a

SR PR B bR . AT HIRD /NG 55 37 LSD Wby e/ 0,05 k22 K %% . Data in the table are

mean+SE. The same lowercase letters in the same row indicate no significant difference at 0.05 level by LSD test.
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Fig. 1 Change trends of main pests and natural enemies with different distances from the lamp
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Table 6 Diversity index, dominance concentration index and species evenness index in the field with
different sample distances from the lamp
H 11 FaEL HUFENE 25 Sample distance
Date Index 20 m 40 m 60 m 80 m
5-09  ZAEPEFR %I Diversity index 1.44+0.16 a 1.57£0.10 a 1.54+£0.20 a 1.59+0.10 a
21164 Species evenness index 0.40+0.04 a 0.44+0.03 a 0.43+0.06 a 0.44+0.03 a
P b 45 % Dominance concentration index ~ 0.33£0.05 a 027+0.03a  029+0.04a  0.28£0.03a
526 ZAEMEFE %L Diversity index 1.54+0.16 a 1.55+0.08 a 1.77+0.23 a 1.62+0.10 a
Y5 PEFE £ Species evenness index 0.43£0.05 a 0.43£0.22 a 0.49£0.06a  0.45£0.03 a
3 LE thPEFE % Dominance concentration index 0.30+0.04 a 0.30+0.03 a 0.27+0.09 a 0.31+0.04 a
6-13  ZHHF54k Diversity index 1.65£0.12 a 1.62£0.21 a 1.79+0.05 a 1.77£0.12 a
51138 B Species evenness index 0.46£0.03 a 0.45+0.01 a 0.5040.01a  0.49+0.03 a
e A A P48 % Dominance concentration index 0.28+0.03 a 0.32+0.09 a 0.22+0.02 a 0.27+0.04 a
6-29  ZAEPEFRSU Diversity index 1.88+0.08 a 1.59+0.10 a 1.63+0.08 a 1.83+£0.13 a
511384 Species evenness index 0.52+0.02 a 0.44+0.03 a 0.45+0.02 a 0.50+0.04 a
P34 rh 45 % Dominance concentration index ~ 0.21+0.02 a 027+0.04a  025£0.02a  0.19£0.02a

LR B SRR AR . AT SR A R NG R R T LSD 546 5676 0.05 /K- 22 3R 2.3 . Data in the table are

mean+SE. The same lowercase letters in the same row indicate no significant difference at 0.05 level by LSD test.
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Fig. 2 Similarity coefficients of arthropod community

in the fresh corn field
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