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ABSTRACT

The utilization responses of the larvae of Asian corn borer (Ostrinia
furnacalis Guenée) to diets containing silica was illustrated in this investiga-
tion. The 4th and 5th instar larvae, reared in artificial diet without silica, were
tested for estimating their utilization of artificial diets which contained different
concentration of powdered silica. The silica in diets caused a decrease in
digestibility (AD) of the larvae, but promoted their efficiency of conversion of
food digested (ECD). If the larvae were reared on artificial diets containging
different concentration of silica after hatch, the food utilization of the 4th and
5th instar larvae were estimated on the diet with the same concentration of
silica. Relative growth rate (RGR) of the larvae decreased as the silica
concentration in the diets increased. Besides, silica in diets significantly
decreased the relative consumption rate (RCR) of the larvae. When the larvae
were reared on diet containing high silica content (3, 5, 10, or 20 %) and then
transfered to diet with 1 % silica at 4th and 5th instar, the larvae were unable
to promote their relative growth rate by increasing relative consumption rate. A
high content of silica in diets was indicated by this phenomena to be able to
retard the corn borer larvae in efficiency of conversion of food digested.

Key words: Asian corn borer, silica, nutritional parameters.
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Table 1. Food utilization of the 4th-instar !arvae of Asian corn borer, which had been reared on artificial diet
without silica, fed on artificial diets with various Si content for 24 hours

Si content  Water content GR! RGR! CR! RCR’ AD! ECD' ECI'
(%) (%) (mg/day) (mg/mg/day) (mg/day) (mg/mg/day) (%) (%) (%)
0 61.84 2.79 a 0.64 a . 12428 a 14.42 a 48.13 a 11.12 ¢ 490 a
3 58.66 2.28 ab 0.58 b 92.93 ab 11.75 ab 32.48 b 18.76 bc  5.06 a
5 58.25 2.12b 0.58 b 80.15b 11.00 ab 20.55 be 35.10ab 5.35a
10 57.42 2.70 ab 0.61 ab 85.61 ab 9.70 b 1897 bc 4330 a 6.46 a
20 54.12 2.41 ab 0.59 ab 86.68 ab 10.58 ab 16.26 ¢ 47.34 a 6.22 a

1. GR: Growth rate; RGR: Relative growth rate; CR: Consumption rate; RCR: Relative consumption rate; AD:
Aproximate digestibility; ECD: Efficiency of conversion of digested food; ECI: Efficiency of conversion of
ingested food. See text for the definition of each nutritional parameter

2. Means in the same column with different letters are significantly different (P<<0.05) by Duncan’s multiple
range test
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Table 2. Food utilization of the 5th-instar larvae of Asian corn borer, which had been reared on artificial diet
without silica, fed on artificial diets with various Si content for 24 hours

Si content Water content GR* RGR* CR* RCR* AD* ECD*  ECI*
(%) (%) (mg/day) (mg/mg/day) (mg/day) (mg/mg/day) (%) (%) (%)

0 61.61 8.32 ab 0.68 a 15341 a 10.36 a 41.73a 1784a 6.83a

3 60.53 8.60 ab 0.59 ab 150.45 a 10.27 a 3552ab 1744a 6.00a

5 59.56 9.56 a 0.63 a 127.85 ab 10.59 a 37.90 ab 17.27 a 6.24 a

10 59.47 7.10 ab 0.62 ab 118.61 ab 10.57 a 30.58b  21.04 a 6.15 a

20 56.08 6.20 b 0.53 b 99.16 b 8.60 a 17.69 ¢ 45.08 b 6.22 a

*: see footnotes of Table 1.
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Table 3. Food utilization of the 4th-instar larvae of Asian corn borer, which had been reared on artificial diet with
different silica contents, fed on artificial diets with the same concentration of Si content for 24 hours

Si content in RGR* RCR* AD* ECD* ECT* Mean larval
artificial diet (%) (mg/mg/day) (mg/mg/day) (%) (%) (%) weight (mg)
0 0.64 a 14.42 a 48.13 ab 11.13 a 490 a 434 a
3 0.33 be - 913b 48.07 ab 10.27 a 483 a 432 a
5 0.29 c 7.35 b 4279 b 9.60 a 399 a 4.32 a
10 0.38 b 10.25 b 59.20 a 6.86 a 3.95 a 4.22 a
20 0.29 ¢ 7.64 b 48.18 ab 8.67 a 3.79 a 4,10 a

*: see footnotes of Table 1
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Table 4. Food utilization of the 5th-instar larvae of Asian corn borer, which had been reared on artificial diet with
different silica contents, fed on artificial diets with the same concentration of Si content for 24 hours

Si content in RGR* RCR* AD* ECD* ECI* Mean larval
artificial diet (%) (mg/mg/day) (mg/mg/day) (%) (%) (%) weight (mg)
0 0.68 a 10.37 ab 41.73 a 17.84 a 6.83 a 1219 a
3 0.56 a 9.62 b 34.93 a 19.15a 5.98 ab 12.26 a
5 0.57 a 13.45 a 4091 a 11.54 a 4.47 be 1231 a
10 0.36 b 8.35b 40.48 a 12.63 a 4.32 be 8.54 a
20 0.31Db 8.88 b 36.47 a 13.13 a 3.75 ¢ 8.38 a

*: see footnotes of Table 1

%7 TAEWEAIGAHGAE ToEXENBNAEBAEHE 1 KEFTRE 24 IR BRI RME
Table 5. Food utilization of the 4th-instar larvae of Asian corn borer, which had been reared on artificial diet with
different silica contents, fed on artificial diets with 1% of Si for 24 hours

Si in artificial Si in artificial RGR* RCR* AD* ECD* ECI¥ Mean larval
diet (%) diet (%) (mg/mg/day) (mg/mg/day) (%) (%) (%)  weight (mg)
for rearing for testing
0 0 0.64 a 1442 ¢ 48.13 b 11.13a 490a 434 a
3 1 0.63 a 2146 ab 5346ab 6.30b 3.20b 432 a
5 1 0.58 a 1723 bc  51.92ab 7.01b 344D 444 a
10 1 0.68 a 26.14 a 59.73 a 470b 270D 3.09 b

*: see footnotes of Table 1

£X FREWEAILGHAET TZEXBEABYNSABATHE 1 ¥EMHTRE 24 BT AR AYEE
Table 6. Food utilization of the 5th-instar larvae of Asian corn borer, which had been reared on artificial diet with
different silica contents, fed on artificial diets with 1% of Si for 24 hours

Si in artificial Si in artificial RGR* RCR* AD* ECD* ECI* Mean larval
diet (%) diet (%) (mg/mg/day) (mg/mg/day) (%) (%) (%) weight (mg)
for rearing for testing
0 0 0.68 a 10.37 ¢ 41.73 a 17.84a 6.83a. 12.19 a
3 1 0.48 b 11.49 be 3747 a 11.90ab 4.29b 13.16 a
5 1 0.48b 13.98ab 4780 a 9.01 b 3.56 b 10.57 a
10 1 0.48 b 16.04 a 48.57 a 7.02 b 3.04b 8.87 a

*. see footnotes of Table 1
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