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Distinction in instars and feeding amounts between Opisina arenosella

Walker female and male larvae

LIN Yu-Ying JIN Tao JIN Qi-An WEN Hai-Bo TANG Ya-Wen PENG Zheng-Qiang™ ( Institute of
Plant and Environment Protection Academy of Tropical Agriculture Sciences of China  Ministry of
Agriculture Key Laboratory for Monitoring and Control of Tropical Agricultural and Forest Invasive Alien
Pests Danzhou 571737 Hainan Province China)

Abstract: In order to define the instar numbers feeding amount and duration of the instar of Opisina
arenosella Walker larva the head capsule widths and feeding amounts of different instars of O. arenosella
female and male larvea fed on coconut leaves were tested and durations of the instar were recorded under
25°C +3%C in the laboratory. The results showed that female larvae had 9 — 10 instars and male larvae had
8 — 10 instars. The head capsule widths of 1* — 10" instar female larvae were about 0.2300 0. 3250
0.4300 0.5267 0.7700 0.9633 1.3775 1.5850 1.8200 2.1929 mm respectively and the head
capsule widths of 1" — 10" instar male larvae were about 0.2233 0.3214 0.4125 0.5300 0.6529
0.8675 1.1267 1.3375 1.4950 1.8925 mm respectively. The head capsule widths of 9" — 10" instar

female larvae were significantly wider than those of 9" — 10" instar male larvae. The head capsule widths
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were significantly correlated with the instar. Larval feeding amounts increased with an increase in the instar.
The feeding amount of O. arenosella female during larval stage (3607. 23 +146. 83 mm®) was significantly
more than that of male ( 1991. 25 +143. 92 mm®) . The feeding amounts of 1" — 2™ — 3" - 4™ _ and
5" — instar larvae were the lowest ( <50 mm’) . The greedily eating period of the larva were 8" — 10"
instars. The average duration of 1 — 10" instars were 4.55 +0.16 5.69 +0.24 5.73 +0.37 5.22
0.15 5.11 +0.46 4.61 +0.46 5.12 +0.68 6.00 +0.43 6.86 +0.40 and 8.75 +1.55 d

respectively. If the individual differences for female and male insects are big the head capsule widths and
feeding amounts of female and male larvae should be tested separately. The optimum control stage of O.
arenosella larvae is the period when larvae are mainly in 1% —5" instars. Discrimination of the instar mainly
according to the head capsule widths and meanwhile feeding amounts may provide scientific bases for
accurate grasping preventing and controlling period.

Key words: Opisina arenosella Walker; sex; instars; feeding amount; instar duration
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10 8 -10 o
o 1 - ( 1) 0.2300 -
3 Carl zeiss SteREO 2.1929 mm 0.2233 - 1. 8925 mm,
Discovery 1 -10 0.2300 0.3250
Axio Vision Outline 0. 4300 0.5267 0. 7700 0.9633 1. 3775
4-10 0 1.5850 1.8200 2.1929 mm. 1 -10
0.2233 0.3214 0.4125 0.5300
( 1990) . 50 & 0. 6529 0. 8675 1. 1267 1. 3375 1. 4950
1.2.2 1.8925 mmo 1. 2. 3
SPSS (P>0.05) 4-10 (P<
Duncan 0.05), 1-5
t o (P>0.05); 8 9
SPSS Excel (P>0.05); 6 7 .10
o 0 (P<0.05), 1-10 N
.« 9-10
2 (P<0.05) .
1.12 - 1. 46
2.1 ( Dyar’s rule) o
9 _—
1
Table 1 Head capsule width of Opisina arenosella larva
('mm) ('mm)
Instar Female head Male head Statistical

capsule width

Growth ratio

capsule width

Growth ratio

1 1* instar

2 2" instar

3 3" instar

4 4™ instar

5 5" instar
th -

6 6 instar
th -

7 7" instar

8 8" instar

9 9" instar

10 10" instar

Statistical parameters

0.2300 +0. 0058 a ( a)
0.3250 +0. 0064 a ( a)
0. 4300 +0. 0100 ab ( a)
0.5267 £0.0367 b ( a)
0.7700 0. 0551 ¢ ( a)
0.9633 +0.0734 d ( a)
1.3775 £0.1356 e ( a)
1.5850 £0. 0676 f ( a)
1.8200 0. 0408 g ( b)
2.1929 +0.0270 h (b)

df =9 F=125.716
P <0. 0001

0.2233 +0.0088 a ( a)

0.3214 £0.0060 ab (a) 1.
0.4125 +£0.0145 be (a) 1.
0.5300 £0.0328 cd (a) 1.
0.6529 +0.0546 d ( a) 1.
0.8675 +0.0741 e ( a) 1.
1. 1267 0. 0576 f ( a) 1.
1.3375£0.0731 gh (a) L
1.4950 0. 0907 h ( a) 1.
1.8925 £0. 0585 i ( a) 1.

df=9 F=84.045
P <0. 0001

44
28
28
23
33
30

12
27

df=17 t=-1.617 P=0.124

df=16 1=1.890 P=0.155
df=15 t=-1.711 P=0.108
df=15 1=0.262 P=0.797
df=15 t=-0.390 P=0.734
df=15 1= -1.493 P=0.156
df=15 1= -1.550 P=0.219
df=14 ¢=2.819 P =0.067
df=11 t=-3.882 P<0.05

df=9 t=-3.108 P<0.05

~

(t )

(P >0.05) o Note: Same letters outside of the

brackets represent no significant difference among head capsule widths of different instars of female or male larvae ( P > 0.05;

DMRT) . Same letters inside brackets show no significant difference between head capsule widths of female and male larvae of the same

instar ( P >0.05; t —test) .
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) 1 .
( 2. 10 , ‘
5 Fig. 1 Model for head capsule widths of female and male
(1800.75 + 82.75 mm’) 9 (1810.7 + - o
Opisina arenosella larvae with different instars
58. 68 mm’) (P>0.05); 10 9
8 (889.41 +80.37 mm®) 3607.23 + 146.83 mm’. 10
(P<0.05); 8 7 (210.00 + ( 1351.33 +200. 60 mmz)
16. 78 mm®) 6 (114.70 +6.39 mm’) 9 (787.83 +176.93 mm’) 8 (665.05 +
1-5 (0.36 —43.40 mm’) (P < 103.08 mm®) (P <0.05); 9 8
0.05) ; 7 (258.70 £34.23 mm°) 6
2 N
Table 2 The feeding amount of Opisina arenosella female and male larvae
(mm®) Feeding amount
Instar o
Female larvae Male larvae Statistical parameters
1 1% instar 0.36 +£0.03 a ( a) 0.56 £0.06 a (b) df=17 t=4.491 P<0.05
2 2" instar 9.67+0.71 a (a) 8.39+0.77 a (a) df=16 t=-0.529 P=0.625
3 3" instar 15.34 +0.61 a (a) 16.80 +£2.55 a ( a) df=15 t=2.349 P=0.079
4 4" instar 30.84 £2.24 a (a) 29.00 £3.68 a (a) df=15 t=0.234 P=0.827
5 5" instar 43.40 1. 13 a (a) 38.85+5.37 a (a) df=15 t=-0.019 P=0.986
6 6" inslar 114.70 £6.39 a ( a) 104. 80 +15. 87 ab ( a) df=15 t=-0.061 P=0.954
7 7" instar 210.00 £16.78 a ( a) 258.70 £34.23 b ( a) df=15 t1=-2.036 P=0.111
8 8" instar 889.41 £80.37 b (a) 665.05 +£103.08 ¢ (a) df=14 1=0.372 P=0.729
9 9" instar 1810.7 £58.68 ¢ (b) 787.83 £176.93 ¢ ( a) df=11 t=5.962 P<0.05
10 10" instar 1800.75 +82.75 ¢ ( a) 1351.33 £200. 60 d ( a) df=9 1=-2.014 P=0.293
Larval stage 3607.23 £146.83 (b) 1991.25 +143.92 ( a) df=13 t=-8.002 P<0.05

Statistical parameters

df=9 F=137.99
P <0.0001

df=9 F=38.43
P <0.0001

. (t )

brackets represent no significant difference among feeding amounts of different instars of female or male larvae ( P >0.05; DMRT) .

(P >0.05) o Note: Same letters outside of the

Same letters inside brackets show no significant difference between feeding amounts of female and male larvae of the same instar ( P >

0.05; t—test) .
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(104. 80 +15. 87 mm?) 1-5
(0.56 -38.85 mm®) (P <0.05) ., 1
1 (P <
0.05); 9 9
(P <0.05); 2-8 10 .
(P>0.05) .

1991. 25 +143. 92 mm’

( 3607.23 =+
146. 83 mm®) (P <0.05) ., 1-5
50 mm’. 1-2
. 3-10
- 810
2.3
39 d
60 d 48.85+7.06d ( 3).
4 d 13 d. 1-10

4.55+0.16 5.69 +0.24

3

Table 3 The duration of the instars of Opisina arenosella larva

(d) Duration of the instar

Instar +
The The
shortest longest Mean 2 SE
1 1% instar 4 5 4.55+0.16 a
2 2" instar 4 8 5.69 +0.24 ab
3 3" instar 4 11 5.73 +0.37 ab
4 4" instar 4 6 5.22+0.15 ab
5 5" instar 4 12 5.11 +£0.46 a
6 6" instar 4 6 4.61+0.46 a
7 7" instar 4 8 5.12 0. 68 ab
8 8" instar 5 10 6.00 +0. 43 ab
9 9" instar 5 8 6.86+0.40 b
10 10" instar 6 13 8.75+1.55 ¢
Larval stage 39 60 48.85 +£2.75
(P>

0.05) . Note: Same letters represent no significant difference
among durations of different instars of O. arenosella larvae ( P >

0.05; DMRT) .

5.73+£0.37 5.22 £0.15 5.11 £0.46 4.61 +
0.46 5.12 £0.68 6.00 +£0.43

8.75+£1.55d. 1

(P<0.05),

. 1-8
0. 05) 10
1 5 6
(P<0.05); 10
1-9
3
9-10
10 .

Heliothis zea Boddie

Peterson Haessler (

6.86 +£0.40
10
(P>
(P<0.05);
9 10

( Delbac et al. 2010) .
Gaines Campbell ( 1935)

1928)

Grapholitha molesta Busck
o (2009)

Rhynchophorus ferrugineus

7_9 o

( Perera et al.

5-8 (

1988) - 2-3
9-10
8 -10
2013)
(10 L:14 D)
Sesamia nonagrioodes
1. 2.3
; 1-5
1 -3
0.1 mm/
1
0.0l mm 1-9
1.29 mm (10 )
1.92 mm,
1.12 - 1. 46

( Dyars rule) ——

Argyro ( 1996)

0.22 mm
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1.2-1.4 ( 2001) o
5-10
( 1964)
( 1988;
2005; 2007)
1
( 2012; 2015)
o 1
10 10
1-9 8 -10
1
(3607.23 +146. 83 mm”)
1 (1991.25 +
143. 92 mm’)
o Paridea
angulicollis
( 2007 )
Henosepilachna vigintioctopuctata
( 2011) .
8-10
1-5
50 mm’
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