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Trapping effects of solar light traps on insects in peanut fields
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Abstract: In order to establish a green and efficient light trapping and control technology for insect
pests in peanut fields, a field test in Qunjian Village, Hekou Town, Dawu County, Xiaogan City, Hubei
Province was conducted in 2019 to determine the groups and numbers of underground pests, natural en-
emy insects and neutral insects trapped by solar light traps (Light source A with 365 nm wave length and
Light source B with 390 nm wave length) in peanut fields. The effects of different light sources and the
weather on the trapping efficiency of solar light traps were analyzed. The results showed that 106 899
insects were trapped by the two light sources. The majority of the underground insect pests belonged to
Rutelidae (53 338) and Melolonthidae (22 993), and the majority of trapped natural enemy insects and
neutral insects belonged to Carabidae (1 495) and Hydrophilidae (4 866), respectively. The numbers of
Scarabaeoidae pests, Elateridae pests, natural enemy insects and neutral insects trapped by Light source
A were not significantly different from those trapped by Light source B. However, the number of Gryllo-
talpidae pests trapped by Light source A was significantly higher than that trapped by Light source B. In
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addition, there were no significant differences in the trapping numbers of Scarabaeoidae pests, Elateri-

dae pests, natural enemy insects and neutral insects between sunny and cloudy days, although the trap-

ping number of Gryllotalpidae in sunny days was significantly higher than that in cloudy days. In con-

clusion, solar insect light traps had perfect trapping effect against peanut insect pests with only minimal

negative effect on natural enemy insects and neutral insects, and thus can be use as a green control

method against peanut insect pests.

Key words: solar power; light trap; peanut; insect pest; natural enemy; wave length; light source;

weather; trapping effect
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HESRE) AT K (H (8] I8 K BH AR S HLIG T ) 2 B R AT
BRI OGIR IS PH BB G BIF AT He S 0 A6 A4 H =225 ok
KR RAMP R AW B AR E, T2
i

1.3 #HESW
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2.1 FEEEHARIFE R
IR ] 2 G IR K FH BESGRE Bl AL A i 4l
FL 106 899 3k, Hirh#l H R iR 2, 15 94 442 3%,
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JIt o A4 9.70% (£ 1) .
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Table 1 Numbers and proportions of insects trapped by solar

light traps in peanut fields

i Vil it 7 & L
Order No. of insects trapped ~ Proportion/%
#44# H Coleoptera 94 442 88.34
#%3#8 [ Lepidoptera 10 367 9.70
E## H Orthoptera 895 0.84
Jik## H Neuroptera 126 0.12
- H Hemiptera 959 0.90
4% H Odonata 61 0.06
W H Diptera 49 0.04
A7 Total 106 899 100.00

2 Fp IR R BH 8 6 B B R ER AT 1 1l 5
FE WA e AR e aRt AR
PEIERL, 4354 53 338,22 993.2 6951 925 F1818 3k,
A3 5 7 T b R VB 65.23% . 28.12%
3.30% .2.35% F11.00% ; 754 0 K e E 2 A A H
BEREHRFFAEERL, 705128 1495760 F1211 3k 515
R Tk B R A K e R e AR R e LR, 43
WK 4 866.2 244 F11 7013k (F£2).

2 KPARELPABHE RSB AN LR EEM TER RYE R PR REER LLF]

Table 2 Numbers and proportions of main underground insect pests, natural enemy insects and neutral insects trapped

by solar light traps in peanut fields

[ H1 257 Insect group Bl Family 541 No. of insects trapped  JIT (5 Hbf5i] Proportion/%

b T H Underground insect pests il 4 fi B} Rutelidae 53338 6523
145 foFl Melolonthidae 22993 28.12

H£42f0F} Cetoniidae 2695 3.30

410, FF} Scarabaeidae 1925 2.35

BRIERL Gryllotalpidae 818 1.00

KB H Natural enemy insects JEH #L Cicindelidae 760 30.82
2 B} Carabidae 1495 60.62

&% Rl Reduviidae 211 8.56

rhPE R Neutral insects e Geotrupidae 2244 25.47
JEAB} Dytiscidae 1701 19.31

/K ff dU Bl Hydrophilidae 4 866 55.22
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Fig. 1 Variation of total numbers of Scarabaeidae pests trapped by solar light traps in peanut fields
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Fig. 2 Variation of total numbers of Gryllotalpidae (A) and Elateridae (B) pests trapped by solar light traps in peanut fields
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1 676 311 939 3k, % [ I ¥ 28 4 1 () 175 470 1 53 )
701 3k A1 824 Sk, Xof HT FRRR 6 s (75 4 1t 40l
22 JFN25 3 2 FPG IR 2 (R34 25 S I 3 5 o )
B FE R R 195 147 3 i EE T
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Fig. 3 Variation of total numbers of natural enemy insects trapped by solar light traps in peanut fields
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Fig. 4 Variation of total numbers of neutral insects trapped by solar light traps in peanut fields
3 AELIEAKPEBE S FEBHE R 2R3 1E £ H B A SRR
Table 3 Trapping effect of solar light traps with different light sources on insects in peanut fields
B H Al Ft i JEIRA JEIRB
Insect group Family Species Light source A Light source B
FEER 4 fo BB Scarabacidae 11882+1832a  11701+1344a
Main inscct pest A%k 4218, Anomala corpulenta 8797+1236a  8455+834a
W B 45 0, Holotrichia parallela 1 676+489 a 1939+359 a
[ £ ¥ 28 4 5, Maladera verticalis 701£106 a 824+119 a
IR} Gryllotalpidae 195446 a 47+15b
AI B} Elateridae 2243 a 25+3 a
K H JEHFL Cicindelidae 142427 a 90+6 a
Natural enemy insect 4 iy Carabidae 21940 a 209+15 a
%R Reduviidae 4610 a 2743 a
itk R JEEF Dytiscidae 222437 a 262432 a
Neutral insect sk e R} Hydrophilidae 693462 a 7774224 a
BEMERL Geotrupidae 405+38 a 281449 a

PR P bR . RIAT A RNG FRERR S REAS (KSR G 25 57 %% (P<0.05) . Data in the table are

mean+SE. Different lowercase letters in the same row indicate significant difference by independent sample ¢ test (P<0.05).
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R4 REXTTE 4 HAKPHRE L BA FHE B 2R R AT
Table 4 Effects of weather on the trapping effect of solar light trap in peanut fields

[ 2 A Insect group Fl Family F Species ik Sunny day 12K Cloudy day
FEER 4 H Bl Scarabaeidae 754£125 a 1171445 a
Main insect pest ST 4 # Anomala corpulenta 484+107 a 9494412 a

I SR 40, Holotrichia parallela 143+£24 a 105454 a
[ 28 4 f6 Maladera verticalis 84+10 a 63+15a
WAL Gryllotalpidae 9+] a 1£1b
H[TFH ) Elateridae 240 a 14l a
PN e 7 H B} Cicindelidae 82 a 10£5a
Natural enemy insect AW E} Carabidae 1443 a 2449 a
J#5 1%l Reduviidae 3+0 a 3tla
rPER A Je Bl Dytiscidae 18£2 a 1745 a
Neutral insect sk HURH Hydrophilidae 5510 a 60432 a
WEMER} Geotrupidae 2243 a 23+8a

R EAE B AR ERR . AT AR RING R R R S FE AR ¢ K B0 A 50 25 7 B 35 (P<0.05) , Data in the table are

mean+SE. Different lowercase letters in the same row indicate significant difference by independent sample ¢ test (P<0.05).

242 RER KA PHEIL RFHPRG DA
TERG RN R 25 K BH BB B Bl e g %o
FRRLE He iy H 754 520 1) 8 Sk A 10 3k, %25 AR R}
A HAB &0 143580124 3% P& R H
VIR 3 S 3 3, R EVRF R HU H 54 i
A 18 KA1 17 3k %7K fa HURHE He i) H s i 530
R 55 3K F 60 3k, X WEERL B B H 40 R
223K 123 3k IR AR Z ¥R ARE(F),

3 i

ANTE R B U kT e i S A 2 25 5,
T U (2018 ) AiFF 9 435 2R e B AT IR Bl v AT R ity
Erosomyia mangiferae . Ji 2 " W Idioscopus incertus
Y% W Deporaus marginatus =FE ¥ 45
WA 3 51K 9—11 H .9—10 H 1 10—11 H , /i # 1)
I TR W s 22 R (2010) A5 45 SR A 3, 4
23 ST 4 B0 R B4 S T 42 L AL exoleta W 1 KT ey U
W55k 6—8 R 6—7 H HiE 19 AT w1
Ja# o ARWFEEER AP SR Ay T i
Wik5sH 16 H—7H 26 H B HRHE Uiy BT i
WRSH17TH—6 1 19 B, K@ B Uiy 14T
W6 H1H—6 H 11 H .6 H 19 H—7H 4 H I
THILH—8H 6 H ,FRUIAEEHE o KRR B
HhPR B Y KT R WA S G B TR R L 5[] 1 47 ]
W25, I AR REOGER Ry AT mik
HATT LA R 06 D e R 42 175 Bk T AT e PR e
et

AN TR G TR 75 HUET XA R R A o
i), 40 AR B YT 45 (2020) BF 5% 45 S5 & BH R 4% I
Chilo sacchariphagus %} 340 460 F1498 nm i < i) ¥4
SR, 40 23.10% . 18.20% 1 18.10% , % M
HREARIE XS 340 nm % K B RS B AL A6 (2019) F
5 AE 365~630 nm P A, 80 Propy-
laea japonica %} 365 nm £EAMEIN EEH R 27.90%,
XF 625~630 nm £ Y # % % R 6.50%, & W L XF
365 nm Y A RBURREE T 5 5 AN R KOG TR Y LED T
Xt /NS, Plutella xylostella B SR AFAE 1 35
F 5 ,400~405 nm P K19 LED KT %N 08 1) - 115
%K 15.70%, 420~425 nm F1 495~500 nm I K Ay
LED T X 7IN 35 ¢ 14 ~F- 34 375 41l 252 43 931 2 14.70% il
12.30% , 2 W /N 32 ik %) 400~405 nm % 1 19 LED 4T
U (PRIEEE ,2018) . ASHFFE 25 L RIDETR A (%
K 365 nm) i 9 5 R R HUBCE: R 195 3k, B
20 TOEIR B R 390 nm) i Y 47 3k , 1560 i
Ui} X 365 nm I IR B AR (R 2 AR TR
K BHREC B Bl AL g A6 AR A W R RE AL H R
FK o BB A RS s v e B e 5 4 o
Z AT 2 25 5, g LR R AT B 2 Fh gl K 22
SN ERIE 5D, T2 R IR I i
FEL, i i b 7 P B AURR A D K

RGN I 25 M R HOHA T A bk
BRINAE (2013) WFFE 45 SR R G R 1 50 i 1
T GE AR EE R g S b R R i 1, iR IR IR
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F R RR RN A B ST A RCR W 4R 5
XA (2016 ) HFFEHGE AR TR HUT X220 HH R
HURTE L 52 KA RN, 72T KR 2%
KT X 2 P A8 1 Rl R E A T i P R
TRARIHIR KRS £F5H (2008)FFE A 2L, BE TG
PR IR R ST 3P R el B R A Al e T
A WEBER RS ATSEEE SRR, K FHBEERA B
S U X AEAE TR SR A PRI AR 32 KA R
M, 5 5 2R A FH RE DG B B A o 8 0 i it 5 Hh )
e s T HAE R BV & . DAL, 7 H a] 5
FHF5 HUT b 17 24 78 7328 R4 U A, LASR A 2
TEIBHARCR .

H HUTEFE A BOR R  (0 B 4 10 B 245t L H
H AR B BB LTS 2 5 HOBIR I 5
— X R BT F RN REALHDRTHE AL KPS
) A 3 7 R ) 1 R [ KT PR A 1
FIFR JE(FR3CA,2019) o HETHUARE BUFIRELR
AR R EAT S R R A RIS 2O
A RO A= 2 B AN I A o R LB BOR
(1971 B o RO RE A e I ST R B 5 Rl ) B2
Firs (Kim et al., 2019) , dFF 4 fe A 2588 A0l
HER AR WS SR I A T AR S
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