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Influence of light intensity on the body colour of Prodenia litura
(Fabricius) larvae based on computer visualization
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Abstract [Objectives] To reveal the influence of illumination on the body colour of Prodenia litura (Fabricius) larvae, a
new system of evaluating insect body colour was established. [Method] Based on computer vision detection technology, the
change in body colour of P. /itura larvae over successive days and the effect of illumination on the change in body colour were
evaluated by assigning colours a numerical value. [Results] Brightness (B) and colour index (CI) decreased gradually of
larvae over successive days, while the deviation coefficient (BDV) increased. The dominant colour, green, transformed
gradually into red, all color parameters of subjective colour were significantly different among larvae of different ages
(P<0.01). The brightness (B) and deviation coefficient (BDV) of body colour was influenced by light with low light intensity (0-
1 000 1x), while colour index (CI) and normalized RGB value were influenced by age. At high light intensity(over 1 000 Ix), all
parameters of subjective colour were influenced by age more than light; the effect threshold of light intensity on body-colour was
1 000 Ix, at this threshold, the brightness (B), colour index (CI) and differentiation coefficient of body colour increased with light

intensity whereas the deviation coefficient (BDV) and delta-RGB (D) decreased. [Conclusion] Light intensity mainly affects the
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light and shade of body colour on P. /ituralarvae but had little effects on the degree of colour; the effect threshold of light
intensity was 1 000 Ix.
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Table 1 The method of different illumination conditions

: h
Light : dark . i
Experiment ~ Treatment  True illuminance & a Control Source of light Effective
(h) number of
numbers (Ix) method .
insects
1 380-2 000 15:9 — L 12
Natural daylighting indoors
1
2 0-10 0:24 — . 12
Shading
1 492455 14 110 9w ( Wy 24
' Single bulb  power W
2 543+43 14 010 13W ( W) 24
' Single bulb power W
3 743+62 14 110 16 W ( W) 24
' Single bulb power W
4 788+88 14110 20 W ¢ W) 24
' Single bulb power W
2
X w 2
+ .
> 11000321 1410 060 Multiple bulb numberxW 24
x W
6 1 826+124 1410 2x60 . 24
) Multiple bulb  numberxW
x W
1 826+124 14 .1 4 24
7 826 0 X60 Multiple bulb numberxW
x W
+ :
8 26224297 1410 660 Multiple bulb numberxW 2
! RR ? 3 60 W
RR

1

it is the energy-save lamp with three primary colours by brand of Ming Yang, hue RR. 2 it is the light system on Plant
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Growth Chamber, that the light has 3 direction, that the wattage of every direction light is 60 W, hue RR.
*2 PURBHRENEHEETRSHERLEBRIHXR

Table 2 The relationship between the evaluation index of subjective colour and the age (day-old)

of Prodenia lituralarvae

1

Normalized colour value

LZ;\;iife Brightness cl?)ee\tifiizgiigr?t ) . , Colour index
1 122.80+8.69a 0.13+0.03a 0.37+0.01 0.39+0.01 0.24+0.01 26.85+2.56a
2 131.59+11.29b 0.12+0.02a 0.38+0.00 0.40+0.00 0.22+0.01 33.58+3.28b
3 115.40+19.04c 0.21+0.04b 0.39+0.01 0.38+0.01 0.23+0.02 27.40+5.41cd
4 116.86+19.55¢ 0.21+0.04b 0.39+0.01 0.38+0.01 0.23+0.02 27.65+5.57cd
5 96.08+7.74cd 0.25+0.04b 0.40+0.02 0.39+0.02 0.21+0.03 28.26+6.75de
6 95.21+14.85¢cd 0.24+0.03b 0.41+0.01 0.39+0.01 0.20+0.02 28.94+7.35de
7 68.56+16.92¢ 0.31+0.07¢ 0.43+0.03 0.38+0.01 0.19+0.04 22.43+5.87¢ef
8 84.54+23.22d 0.27+0.06bc 0.38+0.02 0.36+0.01 0.26+0.03 16.02+7.08f

FFvalue 17.11%* 21.32%* 8.17%* 7.91%* 5.09%* 10.10**

! 3 + F
**P< 0.01

! denotes the day-old of larval age counted the stadium at the end of 3rd larval; data in the table are mean +£SD, different
column indicate significantly different; F' value denotes the variation of each body-colour evaluation index on different

developmental ages; ** P< 0.01.
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Table 3 The F value of all body-colour evaluation index with Prodenia lituralarvae in different developmental ages,
different light treatment

Body-colour index

F

F value

X

Day-old Light treatment Day-oldxlight treatment
Brightness 32.34%* 50.85%* 5.07**
Colour index 24.01** 76.25%* 7.57%*
Deviation coefficient 46.87** 67.89%* 6.50%*
r 9.34%* 1.45 2.75%
g 11.37%* 36.12%* 1.48
b 7.07** 21.72%* 2.90%*
! ** P< 0.01 *P< 0.05
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! denotes the value followed by analysis of variance with different body-colour index, ** P< 0.01 * P< 0.05.
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Table 4 The F value of all body-colour evaluation index with Prodenia litura larvae in different developmental ages,
different light gradients

F 1
F value
Body-colour index «
Day-old Light gradient Day-oldxlight gradient
Brightness 9.08** 10.76** 6.58%*
Colour index 5.73%* 1.52 11.50%%*
L . 2.81%* 25.16** 5.34%*
Deviation coefficient
Low illuminance[1]
r 5.91%* 1.17 2.88%*
g 4.84%* 4.31%* 1.73
b 1.75 0.94 4.54%*
Brightness 125.41%* 2.39% 2.67**
Colour index 34.00%* 0.13 2.76%*
L . 43.89** 3.15%* 1.30
Deviation coefficient
High illuminance[2]
r 35.20%** 3.43%* 2.06%*
g 5.02%* 4.46%* 4 47%*
b 36.34%* 0.83 3.69%*
! ** P< 0.01 *P< 0.05 [1] 100~1 000 Ix

[2] 1 000 Ix
! denotes the value followed by analysis of variance with different body-colour index, **P< 0.01 *P< 0.05; [1]denotes the

range of low illuminance is 100-1 000 Ix, that is early morning, dusk and rainy days; [2] denotes the range of high
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illuminance is 1 000 Ix, that the period of sun rose.
x5 TRABETERHEERNSTHE

Table 5 The overall average of all colour index on different illuminance

The overall average of all developmental duration

ek

Illuminance

(Ix) RGB )]
Brichtn Deviation r g b Colour Differentiation ~ Aberration of

ghiness coefficient index coefficient RGB

500.00 67.78 0.42 0.36  0.35 0.29 8.04 0.30 27.50

550.00 70.15 0.44 0.35 0.35 0.29 7.29 0.23 28.38

750.00 73.72 0.37 0.36  0.35 0.29 8.51 0.22 24.84

800.00 81.18 0.34 0.35 0.35 0.29 8.51 0.24 18.29

1 000.00 90.04 0.28 0.37  0.35 0.28 13.50 0.33 13.46

1 850.00 90.08 0.27 0.35 0.33 0.26 13.72 0.41 11.75

2 600.00 93.80 0.29 0.37 0.35 0.28 13.83 0.31 13.78

4200.00 93.35 0.27 036 034 027 13.77 0.38 16.52

1] ok

1l denotes the variation of every day-old with respect to last; **denotes the illuminance is the value of measuring central.
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Fig. 2 Relationship between the brightness, deviation coefficient of Prodenia litura larvae and illuminance
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