R A 2023, 45 (3): 801 -806 http: //hjkexb. alljournals. net
Journal of Environmental Entomology doi: 10.3969/j. issn. 1674 - 0858. 2023. 03. 28

HISCHE, BRIV, IhEm, RBEE, B0, MAET, Pherdr, JARRAT 0 IN X 3 TG 2 IS 4K 847 0 A2 R [J]. PRBT R Rl
2023, 45 (3): 801 -806.

5 St BR S X B JIN 7 33 TN 5 3K 3 1T O 1Y 52 i

B R, RmaR', IhEm, REE, B,
MewE, BREd, FAEA

(1. MR 2 SRR, IR 225009 ; 2. M KA YRls SHEAR¥BE, TR 225009)

FE. BOLIHNTLIBEINEN Cucumis sativus T30 B FIRERS B, (HL W8 Y U 5 D00 057 At 2 0 £ 4 K 85 1) i o DL
il ASCLAAR AR IO HEUR L, AF 5T 0 IR G X6 3% ) L TG KT Aphis gossypii SREEAT R 52, 25 R R,
W BT Tt 3 IS b ) TC AT A B KR, OGRS ARG PR A (RIS, IR b Y Y8R R
Ko WGBS G oM i 2B 0 I 3228 B P 9 N ) FE A Tl #, A 3R 43 85 sl mT DU A8 A1) 258
o i, AR )R] P9 O B BN A U 22 300 lux #OG IR AT 10 h R, U SRR RE 508G OE R 0 U8R Rk F
64. 03% , AH R e ERm AIR ST )R, 06 ) ' RS A 35 i5F B A B Bl 22 F I K, LT 2 SR PR B 0T i S IR
I T R BT BRI R, AAMBCE B, T AR BN, OGRS 30 min J5OCH], [FIRTHT AR
AT LR X oF A B R VR L, PRI, 6 RS AT LSRR R B B G | IR ES A G R ST A B A £
th, e AR AR

KR, ¥Ob; WK, JNEF; Joer; BRER,; T

FES S, 968.1; S$433 XEEFRIRAD ., A XEHES. 1674 -0858 (2023) 03 —0801 —06

Effects of blue light irradiation on the repellent behavior of wingless Aphis

gossypii on Cucumis sativus

QU Wen-Ya', CHEN Xiang-Rong', SUN Shan-Jia', WU Xiao-Xia’, ZHAO Ming', ZHENG Jia-Yin',
CHEN Xue-Hao', ZHOU Fu-Cai'" (1. College of Horticulture and Plant Protection, Yangzhou
University, Yangzhou 225009, Jiangsu Province, China; 2. College of Biological Science and
Technology, Yangzhou University, Yangzhou 225009, Jiangsu Province, China)

Abstract ; Blue light irradiation could reduce the population density of aphids on cucumbers, but there was
no report about how the wingless aphids were driven away from the host plants by blue light. In this paper,
the effects of blue light on the repellent behavior of wingless aphid were studied by using potted cucumber
as test material. Our results showed that blue light could significantly increasing the aphid declines rate
along with the increasing of light intensity and irradiation time. During the same irradiation time, it was
observed that the more numbers of aphid migrated from the cucumber along with the increasing density of
blue light. The aphids migrated from the cucumber to the soil of the flowerpot mainly through the main
stem of the cucumber, and a small number of aphids could also migrate along the flowerpot to the outside

of the pot. After exposure to 300 lux blue light for 10 hours, the corrected population decline rate of aphid
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reached to the 64.03% . Compared with that in daytime, the treatment at night with same blue light

intensity and irradiation time caused increased number of migrated aphids. The repelling effect of blue light

on cucumber aphids were strongly promoted by the yellow light environment. Putting yellow board placed

outside the flowerpot lead to the increase in the numbers of aphid migrated to the outside of the pot. Extra

30 mins of yellow light irradiation just before blue light treatment could promote the repelling effect of blue

light on aphids. The conclusion was that the blue light irradiation could drive off the wingless aphid from

the cucumbers to the soil in the pot, and a small amount of aphid could be migrated out of the flowerpot.

Key words: Blue light; cucumber; Aphis gossypii Glover; wingless aphid; repellent and avoidance effect;

migrate

DGR R B Y L 5 25 B0 A B K A
AT RO I, DG AT L B P AR B e, T
DATR]42 5 Wi A8 4 oA e R o ) A0 Ok 52 e 2
AL, A ) B O R G DTG A I A 1 A 7
2y, By e, Tk ot (L
452012, g4, 2021a), AR W K Locusta
migratoria manilensis ( Meyen ) F1 3E Y /N 25 18
Oedaleus decorus asiaticus ( Bey-Bienko) XF485%. W
6. SO BRI BT, XL, BOLEE
JEPERLSS (AP IR SR, 2009 ) 5 1 OGXTHKEB B
Bemisia tabaci ( Gennadius) . ¥f HU Aphidoidea spp.
WA 9 KBEAE (PR 28 2, 20215 5 i
4%, 2021a; 2021b; APAEBISE, 2021), B AT
1, SR R 1 0 S A FEDIR A5 e B L Aot
PR N, il WE B Cryptotympana
(Fabricius) XA [F) 6 U5 A0 1 ¢ B0 1 O 1 e A
P, O L Al 5 7 AN ] B ) 1% A P A A A R 1 22
OO B B4, 1993 ); B WE Drosophilid
melanogaster Meigen M%) Bt ELA WEOGPE, {HJE A I
BB 5 ¥ 6 (Gong et al. , 2010), Jf H AR
W P D A P 2 U 1 DR 2 B M A v A
WEVERRAR, BREPERS I, FErhig 2 BTHE (Le Bourg
and Lints, 1992; Le Bourg and Badia, 1995) , J&i
1L GRS ] LA B O IR o 8 o) B HR R 4 A RE
A BERF (Mori et al. , 2005) , AL IHER
ETRRAEC RN AAER R ER, HEf8
B 2s RO o 1 2 A R BLAE e i fa k(2R Pk
2014), JEid LU B R AE K EH (Wilde,
1962), % &6 Mk 6 X 48 K Bl Nilaparvata
lugens (Stal) WAKATHABEMHEN (&
WA, 2018) , —BEME Tetranychus urticae Koch 75
BERFR MR AT LA EES, RKHY
B, REREEE (Ismail et al. |, 2011) , 6
SERADGHRIN ) 52 BB g du B R &

atrata

B (Telles and Lind, 2014)

KT G RESF XA 4 1 A B AE A A B S A 52 e
WG XY AR LT . HaERE M, Ot
SYEMAEBA — WEEN (FIRAESE, 2016) ,
T B 4 B3 [ 4 3t 52 o 2 Eh0 1) 1 4 sl P R 5 3
AR (2021a) AEAHSE R BL, WEOGIRSAE AT LI
S8R Cucumis sativus Linn P F g0 HEY) ) T
P, P s IO B e, i T AT Rk
At ¥, Ao SR A RSN, JF B
MG s (BRAZAE, 2021), B R G R#51
ARMTB, Az 2] T HEOR TAE# FEE e 4 7= &
HOkZ i 5c:, B, AT OCREHE R E =
SERHFE RO, o F JUA RS R S
B4 O 2Ok LR TR, H oy AE AR R0 R K
B HUA XU

LIRS 70 AW AS A [ o - R N AN
Z— (ZEHuHiAR, 2013), 7 HRE A A i 5 A
oL, BEE S A RIS ITR A, B S L gk
R & — D EE R BR J7 0, BF5E kB,
WEOCHRG 5w b F A R RO T R, oo
SR R R T R O 45, 2021)
ToIHF i i i O A W HL 7RIS ) A
FAEYFALE T, Joi W — A 2 I IR 21 45
WAL, (O RS S B F 0 J0 33 i 251
T X R W ARGE , i, A SCRA R B R
SRR, WIS G IR X8 B T TG S T K R AT
FRISEN Ay ik — 2L o) WY 0 SO0 Mo H %) 3K 3k A AL
Ml S S AR, I S 50 T R A S (B, By 45
SRR T B

1 #R57E

1.1 At
PECE L A HL 35 5, RELRURAESE B
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A7, BN RSP A W, 3 F Eetef
Ba BT, 6 mH AL,

M O Bl R, LR I 7R O SR
£, TEMNC NS A A 5 3 RUE ik, 8T
BAEEINAE3, 4, 5 FHM FE I aL 20 3%,
PEH 12 h R, PREE 80 Skbirmav i, HA
FRERR . 5 2 Rt

WOKT . WL G BR A\ A7, LR
LED &7, K 470 nm, TIFE8 W,

RN . AN B B A BR A /AR,
FK/NH 25 em x20 em,

1.2 K HE
1.2.1 W0 RGN 5L JC A A e 1 52 e

4 F 5 2R B, HT B 28 M U B I
T B, B N T, AR R
80 SN AT WF B A o ) RO VE T A B
HREEN, FEFEM FJ7 20 em ZbJE 1 S50
X1, 18 : 00 FF i FF AT, I & G5 100 lux Al
300 lux WNAEEE, 430 TAEFR 2, 4, 6, 8, 10 h
Jo VAR B I e 0 R AR, TR R Ay H
AR DA FHEEVEXT R
1.2.2 WG EBONM  E IR )47

FEREFP B N0 A6 2 A b 17 R — 9K FR i
B B L em JERANE, 4 HIRESERN T
AHIT o AEFEHCAE 25 em x 20 em () A @0k Bk b1,
DLAH B2 N FE 40 9 € i ok i i s, 3 36 1% Ol 9
100 lux F1300 lux PENALEE R AIG B LT A
PR RITALEE 2 4. 6. 8, 10 h JE A LA
N FIAE B Rl bR b A R, B4t

P R FH PR vk A A, SR 5 ' BRI )
AEZE LN AL A AN E G L. A HTEE ' B 54
X HE
1.2.3  FEARANEARIREE X W 6 IR s 5 R A b
TC M T 19 5 1]

AN 1.2, 1, FE45AE 25 em x
20 em A BE RS bl bifT, OISR BEARFIAEZE N R
gk i Rl . DA AT 1 GOk Hl AR A
1.2.4 A EEOBIREE T IO G5 BN -G
S UEE ST 1D 52 i)

BRI AL B 1.2, 1, R RS IF 84T
30 min JFOCHT, FRATIF OGN EEOG S OGN
JF2 b,

2 ZEREHH

2.1 BEXBHEMERAMHAF ELBTHBEHEN
=21

W B B TG 30 0 EL A A i 1 Ikt AR
F, Bt 5 ' BRG] ) ZE K, IR R b
0 e R SRR BT (1) o 7E 300 lux IYEEE
MRS 4 h A1 10 h 5, BENA Fr b o O 9siR 2R 4 5
H26.53% F164.03% , Ja&ERTEN 2. 41 f5, &
S 5 I R i A T EGR R R TE ARG
435 100 lux 1300 lux #5%MEEF 10 h 5, #R
b R CEGE 2R 5351 48. 75% Ml 64. 03% , I
FHORATER 131 £, S5RRUT, I Uy 0 saR
R 5 WG G A FR IS ] S IR A O

F1 EXAEEENMF L RAAKIESROREZE

Table 1 Corrected population decline rate of aphids on cucumber leaves after blue light treatment

AL BRI ] (h) J5 R b 38 s A TE R TR (% )

I3 (lux) Corrected population decline rate of aphids on cucumber leaves after different treatment times
Light intensity
2 4 6 8 10
100 1.81 £0.59 eA 9.72 £1. 14 dA 29.17 £2.81 cA 41.94 £2.23 bA 48.75 £2.09 aA
300 1250+ 0.95 eA  26.53+1.19 dA 38.61 £1.69 cA 49.58 +1. 69 bB 64.03 £1.78 aB

H: BPARNG FEFRRFETEEZES BE (P<0.05); AAREFRRRFEIHEIEERBE (P<0.05), TR,

Note; Different lowercase letters indicated that there were significant differences after peer data (P <0.05) ; Different capital letters

indicated that there was significant difference after the same column of data (P <0.05). Same below.

2.2 EGERHEXMERMF EXTBGTRITAHB
=21

WEDC RS Xof BT - TG 33 895 HAT B0 1) 4K

BAEHT (£2) . WOCIGHE BTt 1 J0 i iR
B R AR ANTE R, Hr e b T A i i o
FELZ T AMER B B (Fyy, = 2695.5013,
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Py =0.0001) i Ak B B[] Xof 0 i) S B AL AT
B A SE e, A B BB, 3T A% A U R
Z (F s = 874. 0388, Py =0. 0001) NG
P[] B Y W5 D' Ak X i He A 3 S A A I 8 A 5
FHorpg b WG BRI T B R B 2 T R
(Fyg =94.9054, Py =0.0001) ARG 5 1Y) 1R

AL B WF o f T RS AT B S R e, O R g
R, TR R E R E (F = 509.6591,
Py =0.0001) . S55RHT, WG AT DLy B
JR R ETC TR, TEAR ARG, B il
FE G LI, TR B 5 A ] 5
TEARDG, iERS RS JUBCR 5 WG S TEAR DG

F2 HERAERNEFRHEETL
Table 2 Changes of aphid number after blue light treatment

Ab3 ANFIALBEIRFE] (h) B F o (k)
JeEE (lux) AL Treatments Number of aphids after different treatment times
Light Time Ay
intensity interval Position 2 4 6 8 10

@t 1.44 + 3.78 £ 13.11 = 22.00 + 23.22 +

Basin soil 0.47 dA 0. 66 dA 1. 18 cA 0. 69 bA 1. 68 aA

EPS PR AR 0.00 + 0.89 + 2.78 + 5.56 + 5.89 %

Day White armyworm board 0.00 cB 0.35 cB 0.49 bB 1.29 aC 1.39 aC

B LORG HUAR 0.11 = 0.89 + 3.22 % 7.00 = 9.44 =

Yellow armyworm board 0.11 dB 0.20 dB 1.40 ¢B 0.37 bB 0.34 aB

100

Wt 2,11+ 6.89 18.89 + 25.22 % 27.11 +

Basin soil 0.54 dA 0.82 cA 1.21 bA 0.88 aA 1.90 aA

L RS AR 0.11 = 1.33 & 4.89 = 6.89 + 8. 11+

Night White armyworm board 0.11 eB 0.37 dB 0.51 cC 0.45 bB 0.48 aC

TR AU 0.56 = 1.89 + 6.33 = 8.78 = 10.22 =

Yellow armyworm board 0.24 eB 0.26 dB 0.41 ¢B 0.55 bB 0.43 aB

#t 6.56 + 13.70 + 23.33 + 32.56 + 36. 67 +
Basin soil 0.69 eA 1.04 dA 1.22 cA 1.65 bA 1.51 aA

SPN IR HUR 0.67 + 3.33 533 6.67 = 8.00 =

Day White armyworm board 0.24 eB 0.41 dB 0.50 ¢B 0.55 bB 0.47 aC

B (R AR 1.00 + 3.56 = 5.78 + 7.33 + 10.78 +

Yellow armyworm board 0.29 eB 1.24 dB 1.57 ¢B 1.37 bB 1.49 aB

300

@t 8.56 = 20.40 = 28.22 35.00 = 43.67 =

Basin soil 0.50 eA 1.77 dA 1.35 cA 1.27 bA 1.38 aA

i L RS B 0.78 + 3.33 = 5.56 + 7.00 + 8.22+

Night White armyworm board 0.28 eB 0.41 dB 0.38 ¢cB 0.33 bC 0.32 aC

B EOR HAR 1.22 + 4.33 + 5.67 = 9.78 + 12.67 +

Yellow armyworm board 0.32 ¢B 0.41 dB 0.47 cB 1.09 bB 1.93 aB

2.3 IMAEIBEK BRI ELR FELNM
b TR E 7 B R0
A AR IS D' IR S i e I A L B

MER BAT —E BRI (R 2), MR
BT r TR WA B B (K2), Hrba
HRNEARERSE T B R BT RS R W] A 2 T @R IR



34 M SCEST: « S ' S X B TN T8 T XA 5 4 52 805

B (F iy =84.2986, Pyyy =0.0001)
2.4 WEEXRENELRSEERMF ELTE
YRS E2: e !

b T B O P A58 0 1 O SR e v T e B AT 0
MRFEE, JeIF B0AT 30 min 5 OGH], FEATIF
Jenl LU s g6 8 HUB R (% 3), E#DE

JF 8 h e R A I R EGE Rk 52.93% , 1A
WEEHT ABR KA RO, s T O 5 EO R R T
PS8 5 23 HOAR TP 55 & H AR, AR
TEHR O EGE R N 41.61% , Fi#H (52.93%)
BJRHE (41.61%) M1.3 £%5,

R3 MEELIMEPESLAAEFMHF LA RKIEHORRE

Table 3 Corrected population decline rate of aphids on leaves after blue light treatment in ground yellow light environment

ANFIALBEIFE] (h) B8 RS TE B EGR R (% )

Ak Corrected population decline rate of aphids at different treatment times
Treatments
2 4 6 8 10
HOL 0.5 h JFIF#DE 0.17 = 12.52 + 28.70 + 52.93 + 52.84 +
Turn on blue light after yellow light for 0.5 h 1.22 dA 1.97 cA 2.69 bA 2.78 aA 2.33 aA
TEOCAHEE DGR I -0.11+ 7.02 % 17.68 + 40.01 + 41.61 +
Yellow light and blue light are on at the same time 1.15 dA 1.73 cA 1.70 bB 1.85 aB 1.98 aB

3 s

B DG Y AR o L 0 SR A2 i 1 A2 DG IR
JEHIAT RN 284k, 2014) , 2B AUE K
[ A i 72 R R A 2 I e 22— (FR 2,
2016) , EAEHOLYE >y IEEOLE (ARG
PE) FGUESEE (FAREDEIE) , BIRIAREK
016 3% B R O R A [, N fe S0
Propylea japonica Thunberg i, L TE 340 nm 4b R H
BORAEICIRON (BREEE AR, 2009) 5 AEB BN &
OO RA BR A EOEE, T 6 AT B R Y sk
et (AAE, 2021) , WS, Zr@ANE 6
LED XT Rl A 5 Aol FIl - 3 Bt (Park and Lee,
2017) , WECX IR A K & B B A BRI e
HAEH] (BRAZAE, 2021) , BONJREF X 7 DOGR B
AR ARG R, A I S AT DG IR
(RBEESTAE, 2021), WA A, #RJEH K
SgF UV RT DLSE 5 AT A L B AT I B WO IR BT,
AP/ SER

DGR 5 5 e B IR AT D, B, R
W& Chrysopa pallens ( Rambur) J{ HU 'GP R %
BEOGSR MG R R, g O O T (5K
IR, 2009) o (HEM 2 M EUBOLIR IR
HAEA RO P A PR3 b B D6 B I i A2 016 o 3
BRI, UNAH S % Nesidiocoris tenuis ( Reuter) Jf
Sl HUEOE A 4 A, B K 2 504 nm,

568 nm. 589 nm #1628 nm, H:A1568 nm LG
e e B G 2 150 lux, 1M 628 nm Z1YGH G
HORAGIRZ 50 lux (FRMT, 2016) . ARAFFEHE
W, )N IR T R i SO 2 IE ARG,

AR R G AN TR I K 21 A B &2 06 S TR 1)
KU, 1350 nm 5405 nm . 436 nm JGIEEE S X
B W Heliothis assulta Guenee Ji% B 8EA WRAEH,
M5 578 ~ 656 nm Jeik 45 & A THIEIEH (T
R, 1978)  AWFSEEBL, E IR TP AL B
BERERE IO, N 5 W T A B R
TREE RSN, X ATRESE R T s sg h, Lk
WSy B X B HOE T —F < HE - hr
HAER, {23 T 3 o BN R b it 8%
R WP A AT TR B BB B O i X i 2
A T HPRIKREAE A A R it — 2P T

WX o B B ) SRR AR, [R] sEX H
bR AR kR E BA BRI %2t (BBAZS,
2021) , FIFH@ESCIKE RO AT LR A B S i H g,
B A 20 F B, BT i 6 RS 5 o i = 2 )
TR RS, R R rh Y B AT DL i T
WF R IR R G R AR, L, A R G K k0
AT DLAE S b i - R 3G 0 v 0, SCFE b T 3
BB, DARR ORI A s8R

WIS R B dE R 2, R H
OIS, BOLrgm ) B TR, FREF
Wy [ 3E 1 O an T 73X — [a) Bk A i Tk — 20
F5E,
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