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The Estimate of Larval Growth of Mulberry Longicorn
Beetle, Apriona germari Hope on the basis of
the Larval Head Capsule Width,
Larval Weight and Length
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ABSTRACT

The larval head capsule width, larval weight and length of mulberry longicorn beetle,
Apriona germari Hope were measured when the larvae were exuviated in artificial diet rearing.
The larval head capsule width from the 1st to the 12th instar was ranged from 0.12 to 0.69 cm,
and growth ratio of each instar was significantly high between the 1st and the 2nd instars. The
fitness to Dyar's law for the larval head capsule width was 87.6%. When the logarithum of the
larval head capsule width is plotted against the number of instars, the calculated regression
line was LogY=0.12086+0.06998X and Dyar's constant was 1.18. The larval weight was
increased with larval developmental stages, and the coefficient of variation of larval weight was
apparently high. But the calculated regression line was LogY=-0.91592+0.25959X and Dyar's
constant was 1.25. The growth ratio of the larval length was clearly high between the 2nd and
the 3rd instars, and that of larvae from the 4th instar was decreased. The calculated regression
line was LogY=-0.16932+0.09841X and Dyars constant was 1.25. In conclusion, our results
suggested that the larvae growth of mulberry longicorn beetle appeared to be highly related in

the larval head capsule width, larval weight and length.
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Table 1. Head capsule width and growth ratio of each instar of A. germari larvae

No. of larvae

Instar Mean+SD (cm)

Size range (cm)

Coefficient Growth ratio

tested variation (%)

1 231 0.12+0.00 0.11~0.15 0.0 :

2 120 0.17+0.01 0.14~0.19 5.9 1.42
3 117 0.20+0.02 0.17~0.23 10.0 1.18
4 113 0.26+0.03 0.21~0.35 11.5 1.30
5 106 0.33+0.04 0.24~0.40 12.1 1.27
6 96 0.42+0.05 0.33~0.51 11.9 1.27
7 83 0.52+£0.06 0.41~0.65 11.5 1.24
8 78 0.57+0.06 0.45~0.70 10.5 1.10
9 66 0.61+£0.05 0.50~0.70 8.2 1.07
10 37 0.65+0.06 0.58~0.78 9.2 1.07
11 26 0.68+0.04 0.60~0.75 59 1.05
12 13 0.69+0.04 0.64~0.74 5.8 1.01
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Fig. 1. Changes in the head capsule width per instar
in A. germari
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Table 2. Fitness to Dyar's formula for head capsule
width of A. germari

Head capsule width(cm) Fitness
Instar

Observed  Theoretical ~ Discrepancy (%)

1 0.12 0.16 0.04 75.0
2 0.17 0.18 0.01 94.4
3 0.20 0.21 0.01 95.2
4 0.26 0.25 -0.01 96.2
5 0.33 0.30 -0.03 90.9
6 0.42 0.35 -0.07 833
7 0.52 0.41 -0.11 78.8
8 0.57 0.48 -0.09 842
9 0.61 0.56 -0.05 91.8
10 0.65 0.66 0.01 98.5
11 0.68 0.78 0.10 87.2
12 0.69 0.91 0.22 75.8
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Table 3. Weight and growth ratio of each instar of A. germari larvae

Instar No. tg:telswae Mean+SD (g) Size range (g) Vg?;‘;gﬁl?%) Growth ratio
1 231 0.0174+0.01 0.009~0.030 52.9
2 120 0.020+0.00 0.014~0.032 0.0 1.24
3 117 0.049+0.02 0.018~0.096 40.8 2.33
4 113 0.1361+0.06 0.041~0.351 44.1 2.78
5 106 0.33010.15 0.124~0.762 455 243
6 96 0.768+0.46 0.210~2.503 59.9 233
7 83 1.610£0.65 0.570~2.935 40.4 2.10
8 78 2.997+0.99 0.950~5.110 33.0 1.86
9 66 3.913+£0.94 2.200~5.930 24.0 1.31
10 37 4.7334+0.89 3.500~6.420 18.8 1.21
11 26 5.560+1.23 3.470~7.580 22.1 1.17
12 13 6.033+1.32 4.260~8.430 219 1.09
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Fig. 2. Changes in welght per instar in A. germari

Table 4. Fitness to Dyar's formula for weight of A. germari

Weight(g) Fitness
Instar

Observed Theoretical Discrepancy (%)

1 0.017 0.022 0.005 77.2

2 0.021 0.040 0.019 525

3 0.049 0.073 0.024 67.1

4 0.136 0.133 -0.003 97.8

5 0.330 0.241 -0.089 73.0

6 0.768 0.438 -0.330 57.0

7 1.610 0.797 -0.813 495

8 2.997 1.448 -1.549 483

9 3913 2.633 -1.280 67.3

10 4.733 4.786 0.053 98.9

11 5.560 8.701 3.141 63.9

12 6.033 15.819 9.786 38.1
o A5 AREE 2, 3ol 7 A3 39 o
bere b el delebt Sel b 48

S0] ofF webtlch. ARERA HolAFE 69

Fig. 3. Changes in length per Instar in A. germari
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Table 5. Length and growth ratio of each instar of A. germari larvae

Instar No. tg;elgrvac Mean+SD (cm)  Size range (cm) vg?;figﬁle(r%) Growth ratio

1 231 0.64+0.07 0.45~0.80 10.9
2 120 0.86+0.11 0.70~1.10 12.8 1.34
3 117 1.25+0.14 0.85~1.50 11.2 1.45
4 113 1.75+0.31 1.30~2.60 17.7 1.40
5 106 2.481+0.40 1.60~3.70 16.1 1.42
6 96 3.4010.64 2.30~5.60 18.8 1.37
7 83 4.50+0.72 3.60~6.00 16.0 1.32
8 78 5.59+0.65 4.20~7.20 11.6 1.24
9 66 5.884+0.67 4.50~7.40 11.4 1.05

10 37 6.35+0.65 4.90~7.50 10.2 1.08

11 26 6.621+0.72 5.20~7.60 10.9 1.04

12 13 6.981+0.74 5.80~8.70 10.6 1.05

Table 6. Fifness to Dyar's formula for length of A.
germari

Length(cm) Fitness
Instar

Observed Theoretical Discrepancy (%)

1 0.64 0.85 0.21 753
2 0.86 1.07 0.21 80.4
3 1.25 1.34 0.09 933
4 1.75 1.67 -0.08 954
5 2.48 2.10 -0.38 84.7
6 3.40 2.64 -0.76 77.6
7 4.50 331 -1.19 73.6
8 5.59 4.15 -1.44 74.2
9 5.88 5.20 -0.68 88.4
10 6.35 6.53 0.18 97.2
11 6.62 8.19 1.57 80.8
12 6.98 10.27 3.29 68.0
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