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A study on the effects of the storage molds on the biology of the rice weevil, Sitophilus oryzae L.
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Abstract

A study was conducted to investigate the relationships between the rice weevil and associated storage

molds. The results are as follows;

1. All of the developmental stages of the rice weevils are carrying some storage molds in their bodies, and

the order of magnitute in the number was the adult, larva and pupa.

2. The molds persist in the body of the rice weevil for 10 days when they were fed on the mold free

wheat, and the most persistant mold species was A. candidus.

3. When the mold free weevils were reared on the pure culture of the molds on the wheat, the number of

eggs laid by the weevil were the greatest for A. candidus, following A. ruber, and the .least number

were obtained with A. niger

4. The rice weevil could complete in the pure mold culture on the wheat except for A. niger where the

larvae had developed by 2nd or 3rd instars.

5. The shortest developmental periods was obtained with A. candidus and the first adult emerged in 4th week.

6. The unfavorable effects of A. niger on the development of the rice weevil might be associated with the

fast growth of the mold together with some unknown effects.

7. There seems to be a protocooperative interaction between these two oraganisms having been developed

through the long evolutionary course in common habitat.
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Table 1. Average number of mold colonies per agar
plate isolated from different developmental
stages of the rice weevils.

\1oldq i A. A. A. . A. Total
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Larvae 2.6 1.8 0.5 0.2 0 5.1
Pupae 0.6 0.7 0.2 0.8 0.1 2.4
Adults 5.8 2.0 2.6 0 0 10.4
Total 9.0 4.5 3.3 1.0 0.1 17.9
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Table 2. Average number of the rice weevils pertain-
ing storage molds when surface disinfected
adults were transferred every other day.

| Days after first surface disinfection

Blocks | 4 l 6 | st 12
1 1.25 2.5 1.75 0 0 0
2 3.25 1.5 0.75 0.50 0 0
3 1.50  0.25 R 0
4 4.95 2.25 2.95 0.25 0 0
5 .25 1.00 1.00 0.75 0 0
6 2.50 0.50 0.50 0 0 0
7 450 0.50 0.75 0.75 0 0
8 1.75 1.00 1.00 0.75 0 0
Average | 2.58 1.19 0.69 0.38 0 0




Table 3. Change in numbers of species of Aspergilius spp. isolated from the surface disinfected adult rice

weevils during the experimental periods.

T Blocks ndex of
N ndex of
Davs Molds 1 ( 2 ’ 3 l 1 J 5 ‘ 6 ‘ 7 I 8 dominance

can. 5 2 2 0 0 10 8 7

z rep. 0 11 0 0 5 0 0 0 0.368
rub, | 0 0 4 17 0 0 0
can. 11 4 7 2

4 rep. 0 0 0 0 1 0.676
rub. 0 0 0
can. 7 0 1 1 3 3

6 rep. : 0 0 0 0 0 0.835
rub. I 0 1 0 0 I 1 0 0
can. ' ] l 0 0 0 0

8 rep. | 0 0 0 0 0 1.000
rub. ‘ 0 0 0 0 0 0 0

Mcan : A. candidus
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Table 4. Calculated number of eggs in 60 wheat grains
when 10 pairs of rice weevil were infested.

Week ‘
1 2 3 4 5 I Average
Treatment
Control 13.0 6.0 10.3 9.7 1.7 8.1
A. candidus} 16.5 0* 28.3 7.2 0* 10.4
A. ruber 11.0 16.0 7.5 — — -
A. niger 7.6 1.6 0.1 3.3 o* 2.5

* : negative value,
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Table 5. Change in numbers of the various develop-
mental stages of the rice weevils.

Treat.] Control [A. candidus JA. ruber|A. niger
»%\L]PIA L{p|a|L|pjalL|pla
f [
1 0|o 0 |3.000 |0 {3.0/0 0 0.3 0 0
2 7.3| 0 |0 }7.000 [0 {16.0/0/0/3.70 0
3 16.0' 0.3 0 35.0 2.7/ 0 {10.0/ 0] O} 3.5 0 O
4 22.0| 4.3/ 0 |28.0 9.0 5.0) — 8.0| 0 0
5 28'0| 8.0 1.7 4.0 7.0119.0{ — 2.5] 0/ 0
L: Larva P: Pupa A: Adult
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Table 6. Changes in the width of head capsule of the larvae during the experimental periods,

Treamem T |1 | 2 3 s | s
Control — 2.84+1.94 4.791+1.53 5.31+1.29 5.35+1.20
A. candidus 1.82+0.12 2.91+1.23 4.47+1.47 5.09+1.61 4.6542.06
A, ruber 1.87+0.22 2.47+0.95 4.4541.91 —_ —
A. niger 2.01+0 2.50+0.96 3.08+1.26 2.93+1.49 3.8+41.14
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Table 8.

Effects of the storage molds on the emer-
gence rate of the rice weevil. (%)

g7 A B BER RS sl 5§ ke N Weeks ' s sex
So mamelL HEAS EES REEe ARt 8 o~ | 1| 2 i 3t ratio
—S\} &ﬁ&ig Eﬁ\gj°1 ‘:}o Control 0 0 0 0 22.3 ; 0.83
Table 7, Effects of the storage molds on the pupation A. candidus 0 0 0]33.5)|73.5 0.44
rate of the rice weevil. (%) A. ruber 0 0 0 - - l
= A. niger 0 0, 0 0 0|
Treat. !
1 1 2 3 4 5 . w = ¥k
Weeks ™ AL wheh el A niger@Eol A e WILMERT B
Control | 0 o] 21| 163 34 ¥4+ Gged A codidusESt HBEIAL H38
A. candidus 0 0 I‘ 11| 349 6.7 38 kst Qelgw A candidusEl AT 5550
A. ruber I 0 0 | 0 —} - 85950] Aro] ME{LEr Y om MLEE 73.5%9 RFT £
A.niger 0 0 ] 0 ot 0 & gehaz s
Table 9. Changes in number of colonies of the storage molds (x1,000)
T— Weaks. = T
Treat. \1 0 , 1 2 3 I 4 5
Control 8.5 76.3 655 1,150 |  3,633.3 | 3,800
A. candidus 58.8 2,167.5 | 125 9, 557.5 10,397.5 ! 155, 400
A. ruber 30.5 393.3 115.0 616.7 — ‘! —
A. niger 31,248.5 29, 229.0 75, 787.5 39,133 82,025 | -
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