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Laboratory scale study on repellent and insecticide effects of Liquid Waste from

Yeast Cultivation against Brown Planthopper (Nilaparvata lugens (Stal)

Ity asweslnena,” daswd @13, av1as aanduns,’ awsa tasegIne’ uas g laan’
Wichai Sorapongpaisal,1 Chatmanee Wootisarn,1 Paradorn Dokchan,1 Samart Sastawittayaz and

Sunee Soda’

ABSTRACT
There have been observations, recently, that in rice fields fertilized with WO, the liquid waste

from industrial scale yeast cultivation, brown planthoppers (Nilaparvata lugens (Stal)) were not wide
spread while they were in the fields without WO fertilization. These observations prompt that the
systematic investigation to clarify whether WO can be repellent, insecticide or both, repellent and
insecticide against the brown planthopper should be carried out. The present laboratory scale study was
therefore performed during May-December 2011 to investigate in vivo the repellent and insecticide
qualities of WO from an industrial company against the brown planthopper. Dilutions (dilution solution)
of and undiluted (100% v/v) WO were applied directly onto the insect 3rd instars nymphs, by spraying
onto the test rice plants and by dipping the rice plants into WO liquid prior to the infestations of insect
nymphs and adults. The test rice was Taichung Native variety which was sensitive to the infestations of
brown planthopper. Completely randomized design with appropriate replication was applied to all tests.
The study results revealed that the study WO was ineffective repellent and insecticide against brown
planthopper. Topical application of all dilutions of and undiluted WO were in effective to kill any nymphs
by 48 hours of exposure. Though, WO dipped rice plant repelled 40 and 20 percent of nymphs by 15
min and 5 hour, respectively, they could not repel any nymphs by 12 hours of exposure. Moreover it
was found that undiluted WO sprayed rice plants could not repel any adult insects by 5 hours of

exposure.
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Figure 1 Cage for rearing of brown planthoppers.
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Figure 2 Dropping WO solutions on 3rdinstar nymphs of brown planthoppers.
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Figure 3 Repellent test (Choice test). A = dipping filter papers in WO and distilled water and

B = put 3rdinstar nymphs of brown planthoppers in the middle of filter paper.
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Figure 4 Repellent test set of brown planthopper (BPH).

Source: Heinrichs et al. (1981)
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Figure 5 Repellent tests by dipping method.
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Figure 6 Repellent test by spraying method.
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Table 1 Mortality of the 3rdinstar nymphs of brown planthopper, Nilaparvata lugens (Stal). Exposed to

undiluted WO.
Treatment Time (hr) % Mortality*
WO 100 % (viv) 1 0.0
3 0.0
6 0.0
12 0.0
24 0.0
48 0.0
Distilled water (Control) 1 0.0
3 0.0
6 0.0
12 0.0
24 0.0
48 0.0

*average of 3 replicates
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23

Figure 7 Brown planthoppers 3rdinstar nymphs after topical application.
g

A=1 hour, B=3 hours, C=6 hours, D=12 hours, E=24 hours and F=48 hours.
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Figure 8 Adult brown planthoppers and their off springs developed from undiluted WO
treated nymphs.

A=1"-2"instar nymphs and B=3"instar nymphs and adults.
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Table 2 Repellent effect by repellent test (choice test) of WO on the 3rdinstar nymphs of Brown

planthopper, Nilapavata lugens (Stal).

% No. of nymphs*

Treated area

15 min 1 hr 3hr 5hr

W0 100 % (viv) 0.0 0.0 0.0 0.0
Distilled water 100.0 100.0 53.3 16.7
Glass petri dish 0.0 0.0 46.7 83.3

* average of 3 replicates
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Figure 9 Repellent effect by repellent test (choice test) of WO on the 3rdinstar nymphs of

Brown planthopper, Nilapavata lugens (Stal). A=15 minutes, B=1 hour, C=3 hours

and D=5 hours.
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sz 10.0 wWasifud fararriwly 1 uaz 3 Figure 11)

Table 3 Repellent effect by dipping method of WO on the 3rdinstar nymphs of brown

planthopper, Nilapavata lugens (Stal) in repellent test set.

Concentration % repelled nymphs at* Repelling duration
(% viv) 15 min 1hr 3hr 5hr 12 hr (hr)
100.0 40.00 36.67 33.33 20.00 0.00 <5
50.0 36.67 33.33 30.00 20.00 0.00 <5
30.0 33.33 30.00 26.67 13.33 0.00 <5
10.0 16.67 10.00 3.33 3.33 0.00 <5
1.0 0.00 0.00 0.00 0.00 0.00 0
Control 0.00 0.00 0.00 0.00 0.00 0

* average of 3 replicates

45

40

==100.0 % v/v

=-50.0 % v/v
30.0 % v/v

=<10.0 % v/v

==1.0 % v/v

0 e i i i
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Figure 10 Percentage of repelled 3rdinstar nymphs of brown planthopper on WO dipped rice plants.
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Table 4 Repellent effect by spraying method of W0 on the adults of brown planthopper,

Nilapavata lugens (Stal) in repellent test set.

Concentration % repelled nymphs at* Repelling duration
(% viv) 15 min 1hr 3 hr 5hr 12 hr (hr)
100.0 16.67 13.33 10.00 0.00 0.00 <3
50.0 13.33 10.00 10.00 0.00 0.00 <3
30.0 10.00 10.00 6.67 0.00 0.00 <3
10.0 6.67 6.67 3.33 0.00 0.00 <3
1.0 0.00 0.00 0.00 0.00 0.00 0
Control 0.00 0.00 0.00 0.00 0.00 0

* average of 3 replicates
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e
o~
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15 min 1 hr 3 hr 5hr 12 hr

Figure 11 Percentage of repelled the adults of brown planthopper on WO sprayed rice plants.
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Figure 12 undiluted WO sprayed rice plants.
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