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Abstract: The phototaxis behavior of Propylea japonica( Thunberg) response to spectral sensitivity and light intensity were
investigated. The results were as follows: (1) The spectral sensitivity response at 14 monochromatic light selected through
340nm to 605nm occurred in curve with multiple peaks, the primary peak in 340nm (ultra-violet) is the highest response
rate of phototaxis (21% ), the secondary in 524nm (green) , and the rest in 400 —440nm and 483nm in order; (2) The
response rate of phototaxis is increasing as the relative intensity of light, it is showed as curves with inverse “L” shape in
white light and the monochromatic light of 483nm, as an upward ladder at 524nm and a near straight line at 340nm.
However, the response rate could be detected at the lowest intensity and not arrived to the summit at the strongest yet; (3)
The effect of sex to response to the spectral sensitivity and intensity is not significant; (4) There was not significant
photophobism response to light for the ladybird, the behavior probably derived from phototaxis or partly due to random
movements. [t can be concluded that both the spectrum and intensity of light stimulus gave rise to the phototaxis of P.
Japonica, it seemed to play a more important role that the light intensity than spectrum, but the effect level was also

involved with wavelengths. Moreover, a broader range of light intensity could be perceived by the ladybird compound eye.
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Table 1 Spectral response rate of the phototaxis and photophobism behavior of Propylea japonica ( Thunberg) at 14 monochromatic lights

B85 (nm) IR (%) BRI (%)

Monochromatic Phototactic rate Photophobic rate Qgipg F P
light (mean =S.D.) (mean £S.D. )
340 20.86 +10.29a 5.05+7.42ab 1 32.626 0**
360 14.76 +12.50ab 3.81 £10.71ab 1 9.297 0.0041 **
380 16.10 +15.69ab 2.62 +5.35ab 1 13.876 0.0006 **
400 19.05 +18.68ab 0+7.75b 1 18.626 0.0001 **
420 19.05 £11.36ab 4.43 +5.69ab 1 27. 806 0**
440 16.67 +19.58ab 6.19 £9.21a 1 4.924 0.0322*
460 11.48 +13.17ab 4.67 +9.84ab 1 3.604 0.0649
483 18.33 +20.21ab 3.33 +7.96ab 1 10.018 0.003 **
498 12.38 +13.38ab 3.71 £5.59ab 1 7.502 0.0092 *
524 19.19 £16.93ab 3.33 £11.11ab 1 12.876 0.0009 **
538 16.57 +12.50ab 0.57 +5.26b 1 29.215 0**
562 15.71 +14.34ab 0.38 +5.92b 1 20.507 0.0001 **
583 9.52 +12.84b 1.43 £6.55ab 1 6.628 0.0138*
605 10.95 +11.79ab 2.76 +7.76ab 1 7.071 0.0112*

* 1 A FRFOR EIIT R R 45 R 8.2 (P <0.05)  Denote significant difference of the results of data in same row, different letter means
significant difference( P <0. 05)
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Fig.4 Behavior response intensity curves of Propylea japonica
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2.3.1 ESREEAT RN
N3 B 6 AN B8 R BE S | K i B BB AT N RN, 45 58 BE 7K R, 996 . 524nm | BEET, 12230 A
NG R (E 25 5 B3 ;10 340nm 1 483nm HEFEHBE T, BROCEEATR TA —E &5, HAOLEE
TGS REZRIERABE (K 2),
%2 REBEAE A R T S A A B R B E LB (P HR)

Table 2 Intensity response rate of the phototaxis and photophobism behavior of Propylea japonica ( Thunberg) at white and several

monochromatic lights

AN BE (logl) 5% Hi{45; Monochromatic light (nm)

Relative light intensity(logl) White light 340 483 524
4.5 0.0057 ** 0.1151 0. 6837 0.0148*
4.0 0.0026 ** 0.0842 0.8332 0.0465 *
3.5 0** 0.2409 0.2675 0.0003 **
3.0 0** 0.1038 0.2675 0. 0006 **
2.5 0** 0.6848 0.8279 0**
2.0 0.0005 ** 1 0.0637 0**
1.5 0** 1 0.7606 0**
1.0 0** 0.0289 " 0.2069 0**
0.5 0** 0.5575 0.0549 0**
0.0 0** 0.0493 * 0.0007 ** 0**

* % FE 5% K b2 5% B 3 the difference was extremely significant in 5% , * £ 5% /KF 2257 B3 a little difference in 5%

HEHT 483nm B a8 T f 8B SEAT o SONAHE , BB Y58 BE 3 38 6 3 K BT ( ot s log 4.5 ~
0.5;483nm:log 4.5 ~1.5) ¥ K J5HA(F%:log 0.5 ~0.0;483nm:Log 1.5 ~0.0) B K , 76 H IR AT
KB K (AN 53% ,483nm Jy 37% ) , FHLR 2 —F“ L7 Y ; 524nm S5 B AT I 2 42530 ) 26 5, 340nm
B 52 058 BES R/, O — B E AL (K 4 & 6.8 8.1 10) . Tt H Gk 2600, iR e a8 A
—EBNER ERE S IR B IE WSS T& . TZESIT R ik 4 FOGRIBZ BT AL, bR E
FREDEEEZS . AREDEREIZKE, B 524nm BERIET , 23R AE & 58 BEK - Bt R #1E
BARERZEEZER 483mm BANXFNE T, B A BEHEZER ;340mm HEANXFE T, TR EEEZR (K 3),
F R BEN H A AT R SRR MK , FRZ W KN T € , 55— T THI i, . 7 L 5 R W] Jesz B 55 B 3
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Table 3 Variance analysis of the phototactic and photophobic rate of Propylea japonica ( Thunberg) at white and several monochromatic lights

e FIR ol A )i ; ,
Light type Treatments the squares DF Mean square
Ht F#4t#% Phototactic rate 2.0808 9 0.2312 12.189 0**
White light #E6# Photophobic rate 0.0485 9 0.0054 0.627 0.7732
W\mfﬂ!ﬁjﬁﬁ‘$tt§f 0.242 1 0.242 29.31 0**
Phototactic rate in male or female
neﬁ\fz&mwf@tm 0.0011 1 0.0011 1.611 0.2205
Photophobic rate in male or female
340nm #6# Phototactic rate 0.0424 9 0.0047 0.49 0.8785
##56% Photophobic rate 0.288 9 0.032 2.2 0.0272*
w‘ﬁﬁ!ﬁ%iﬁﬁt Lt 0.0007 1 0. 0007 0.317 0.5804
Phototactic rate in male or female
11%&%&@1&%7‘6%%32 0.0014 1 0.0014 0.363 0.5544
Photophobic rate in male or female
483nm F#4t#% Phototactic rate 0.3701 9 0.0411 2.565 0.0113*
##56% Photophobic rate 0. 0809 9 0.009 0.875 0.5509
W\mfﬂ!ﬂﬁﬁ‘$tt§f 0.001 1 0.001 0.225 0.641
Phototactic rate in male or female
“*E"‘M'E‘.Jﬁ’@m 0.0125 1 0.0125 5.322 0.0332*
Photophobic rate in male or female
524nm #4632 Phototactic rate 1.8087 9 0.201 23.434 0**
#E6# Photophobic rate 0.0138 9 0.0015 0.214 0.9919
W\mfﬂ!ﬂﬁﬁ‘$tt§f 0.0125 1 0.0125 0.721 0. 4069
Phototactic rate in male or female
e e L ¢ HLAE 0.0011 1 0.0011 1.182 0.2913

Photophobic rate in male or female

* % fE 5% /K b 25 54 B3 the difference was extremely significant in 5% , # fE 5% /K 22 55 8.3 A little difference in 5%

EEA R BT, B B G RIGBUR (8% LAT ) ,340 483 1 524nm B4R K - I G F M
(9% AL {EHHGEEG 2 0] ) R 3TBCF B, R 235006 B — Bur M v (& 4 K 6 K1 8 K1 10) o 7
ZOT R, A 5R BB 340nm BESERIBT , B R R A B M2 5,483 .524nm FIEDE
RIBCT , ZBR DRI TR E MR . RUDEHRE BN BT N R K, A8 7 HoE 7 o] RE
FEAT A A B BRI 3h & o
2.3.2 MERIXE R BEAT RS IR

FOERE G TR EKE T, A RIS R MR E S8 RIE Z B R 340nm SLRIBL T EZRA B,
HERHM T YEAREREEESR,

BEEHRIBCT , 55060 (log 4.5 ~3.0) S HL M B A EOERAS &, 3ROLMT (log 1.5 ~0.5) WE I = , P [H]
588 B M B i AN P P () B AR A (T8 S ) o @B, #E R 7E 340nm {58 ) (log 2.5 ~ 0. 5) \483nm 7l
524nm %55 (log 4. 5) 558 (log 0. 0) B FI R YE AR B Ry , HR TR BE I PP ZEA — B0 (B 7 &1 9 & 11) o WA
R AT 9 SR 5 22 70T B , B EOERIB , AR B REZ R B EER . RIS
X HE R AT 9 RN A K o

FEFIE G TR BT, oM G A A, b SR h e B0 B, R R B 5 658 B ARk —
BURAER (B S B 7 89 B 11) , R s E) DA T o SRR T 22 e AT B B 483 nm B BEMEE R
5, ELEFN 340nm \524nm SERIFLES , A8 [R5 558 0 3G 22 18] 6 5.2 22 5 , 2R WA 51 0 HOR 38 BE 1T
WA/ AEFHR SR, FE 5 S 340nm AL 483nm iR B 75 B2 i HLME | K F) 3B Ot 3R 15 7 s AR 2
(B 9)EZmeim (B 7) , B fIR5E B 550 B 6B MRk, ot S 7 vl B S H st AT i A s FE AL 3
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(1) 7£ 340 ~605nm iGN , SEREXT FSUBUR BT N —E e, HOBIEAT RN 22 R, 45 IR
£ F 340 483 .524nm 4k, % 340 .483nm I 54548 BURBURR Y 333nm" 483nm "M M E E 3, X REE B
R AE 72 b BT SR EAT 263 RO R AN 2 R B B R SR AR AR 2 — . Edward B. M'' 254518
I H Harmonia axyridis B X B A G E Y EE — %E’J?ﬁf%ﬂﬁ%ﬁ AU 524nm S04 R fEEA 2
HIAEYFE S, SHER PR OEWEiEA & [EEE PR

(2) BEBRIER L IE BT 8B T ﬁfir“ BB, X BT & g KNSR ER
759%0 FEAMEARRE A2, (1) B B EOR RS LR A AN A — & ot 3, LR B IR 3K 3 i 7

5 (2) HIREEKA 524nm (3. 6 Ix) R HOR 40 519 E6E (130 Ix) ot 3E &, RPDLIRE R E HiE&uTT
ﬁ%ﬁ%@%‘fz—,,\aﬂafﬁﬁﬁﬁﬁ PEBURR B TE , BAA BRI E5R BE B Y B3 R AL ; FEX S 0 i
B BRI A RE R 5 BRI S S B BERMBIT R R GRS BEEZ A X, £ 2R HRFERZ —,

(3) BN €, 50T A 3 AL 5E B AT N R B A — B, HE R K. Agee ™ 4R 3#, 78 350 ~
700nm 5 3% Py AL B SR A 365 ,500nm A Rk, HME A A U BURR (HE RO B, X S A fa
SUAHOETE LR B SMSE X AT R, BEOE X BHME MR, Z R [ R T SHAE R LA RS K,
At —2H5,

(4) fRZUBIE T AR R N, HalE AT i) BB R 6AT AT AR B FE LI 338 Ao
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