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Introduction

Inspite of all the advances made in the field
of synthetic insecticides, pyrethrum an insecticide
of botanical origin, still rules supreme due to its
low mammalian toxicity and high insecticidal
activity, The greatest disadvantage of pyrethrins
is that the residues undergo quick oxidation,
decomposition and loss of insecticidal potency in
the presence of light, moisture and air. Hence,
several synergists both synthetic compounds and
vegetable oils were screened and used in com-
bination to enhance the toxicity. Hiromichi and
Tanimura® reported that two constituents of
pepper and oleoresin exhibited synergistic effect
with pyrethrins against household insects. The
oleoresins of certain plant rhizomes like Arrow
root, Curcuma angustifolia and Kachura, Kaemp-
Jeria galanga were found to be synergistic to
some chlorinated insecticides against house
flies®, While the powders of Cumin, Cuminum
cyminum, Turmeric, Curcuma longa, pepper, Piper
nigrum, Ginger, Zingiber officinale and Kachura
were observed to be répellent against Tribolium
castaneum®®

Although synergistic properties of oleoresins of
some rhizomes and the repellent action of powders
of few dried fruits and rhizomes have been
reported in the literature, their role in combina-
tion with pyrethrins was not studied, except the
work of Hiromichi and Tanimura® who have
concentrated only on pepper oleoresin, Therefore,
in the present investigation an effort has been
made to study the role of oleoresins and powders
of some dried fruits and rhizomes grown in the

tropics on the residual toxicity of pyrethrins
against adults of T castaneum, an important pest
of stored commodities,

Materials and Methods

To study the effects of various oleoresins and
powders of dried rhizomes and fruits in com-
bination with pyrethrins, one week old Tribolium
castaneum (Herbst) adults were used as test
insects, The insects were reared on wheat flour
at 30£1°C and 65 to 70 per cent RH,

The powders of dried fruits like Amla, Emblica
officinalis and Halda, Chloroxylon swietenia and
rhizomes like Ginger, Zingiber officinale,
Turmeric, Curcuma longa, Kachura, Kaempferia
galanga and Arrow root, Curcuma angustifolia
were prepared by grinding them to 100-mesh size.
The oleoresins of kachura, arrow root, ginger,
black pepper, Pipper nigrum and red chillies,
Capsicum annum, were prepared from the
powders by extracting with ethylene dichloride
(84°c) in cold, and the extract was concentrated
by evaporation.

Pyrethrum extract (containing 20 per cent
pyrethrins, supplied by M/s Bombay Chemicals
Pvt Ltd.,, Bombay) was dissolved in trichloroe-
thylene for stock solution. Various oleoresins
were dissolved in the same solvent and mixed
with pyrethrum solution such that 1m!/ of the
mixture contained 200 yg of pyrethrins and
oleoresins in 1 : 10 and 1 : 20 ratios. The powders
of fruits and rhizomes were weighed and added
directly to the pyrethrum solution such that 1ml
contained 200.:.g of pyrethrins and 10mg of powder,
In an another experiment to study the combined
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effect of powders and sesame oil with pyrethrins,
test mixtures were preparegi containing 200pg of
pyrethrins, 2mg of sesame oil and 10mg of
powder per ml. In all the experiments, 1 ml of
each mixture was applied on a petridish (63.3 sq.
cm) for testing.

Bioassay of the residues was carried out by
releasing 25 T.castaneum adults into each dried,
treated petridish. There were 4 replicates for
each treatment. After 24 hours of exposure to
the insecticidal deposits, the data on percentage
knockdown and mortality of insects were collected.
The same dishes were kept under normal labora-
tory conditions for further testing of the residual
toxicity at weekly intervals. The data of control
dishes (containing all the ingredients except
pyrethrins) were taken to calculate the corrected
percentages of knockdown, and mortality using
Abbott’s The data were

subjected to Analysis of variance after trans-

formula®, whole

forming the values as angles= Arc Sin})/percent.

Results and Discussion

The effect of various oleoresins on the residual
toxicity of pyrethrins has been presented in
Table 1. All the treatments were found superior
In general, the effect of high con-
centrations of oleoresins were not consistently

to control.

superior to that of lower concentrations, Among
the oleoresins tested, only ginger was found
in prolonging the toxicity of the

deposits. The turmeric and arrow root showed

effective

only 16 to 20 per cent knockdown and no mortality
and black pepper and red chillies at 1: 20 ratio

showed 47 to 58 percent knockdown and 21 to
24 percent mortality after 7 days. With regard
to knockdown there was no significant difference
between ginger and kachura, but the per cent
mortality on 7th day due to ginger at both ratios
and kachura at 1:20 ratio was equal and signi-
ficantly superior to other treatments. However,
only ginger oleoresin enhanced the toxicity of
pyrethrins by bringing about 45 per cent mortality
in 14 days and 20 per cent at the end of the
test period (21 days). Though Hiromichi and
Tanimura® reported better synergistic action of
pepper oleoresin with pyrethrins on mosquito
larvae, but it was not promising against
T.castaneum adults. The oleoresin of kachura
was found to be better repellent than ginger®,
However, in the present study ginger, in com-
bination with pyrethrins, was more effective
than kachura, v

The data on the residual toxicity of pyrethrins
in combination with various powders have been
given in Table 2. All the treatments were found
better than control. The amla powder brought
about 49,8 per cent knockdown and 28.1 per cent
mortality at the end of 14 days. The powders of
halda, kachura and turmeric were significantly
inferior to amla and ginger with regard to the
per cent knockdown, Though ginger showed 81
per cent knockdown and 38.4 percent mortality
in 7 days, it did not exhibit any further effect.

The combined effect of the powders and sesame
oil in enhancing the pyrethrins toxicity is pre-
sented in Table 3,
toxicity of pyrethrins was enhanced by the

In general, the residual

Table 2. Residual toxicity of pyrethrins in combination with powders of dried fruits
and rhizomes against Tribolium castaneum
Toxicity of deposits at intervals of
7 days o 14_d_§ys,
Treatments % knockdown % mortality % knockdo“{r_lu % mortality

Corr. Trans. Corr. Trans, Corr. Trans. Corr. Trans.
Pyrethrins (Control) — — —_ - - — — —
Py+Amla (Emblica officinalis) 85.5 67.6 22.1 28.0 58.4 49.8 22,2 28.1
Py+Ginger (Zingiber officinale) 97.6 8.0 387 384 — — — —
Py+-Halda (Chloroxylon swietenia) 15.7 23.3 — — — — — —
Py+Turmeric (Curcuma longa) 10.4 18.8 — — — — — —
Py+Kachura (Kaempferia galanga) 7.7 16.1 - — — — — —
CD at 5% level 15.5
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Table 1. Effect of oleoresins on the residual toxicity of pyrethrins to Tribolium castaneum adults

Treatments

7 days

Toxicity of deposits at intervals of
14 days

21 days

% knockdown 9% mortality

% knockdown 95 mortality

% knockdown

% mortality

Corr. Trans. Corr. Trans. Corr. Trans. Corr. Trans. Corr. Trans, Corr. Trans.
Pyrethrins (Control) — — — — — — - —
Py+Ginger A 100.0 9.0 52.0 46.2 100.0 9.0 50.7 45.4 22,1 28.0 9.3 17.8
(Zingiber officinale) B 100.0 90.0 480 43.8 1000 90.0 49.3 44.6 35.7 3.7 12.4 205
Py+Kachura ) A 100.0 9.0 21,1 27.4 — — — — — —
(Kaempferia galanga) B 9.9 783 320 34.4 - — — - - - - —
Py-+Black pepper A - — — — — — — — — — — —
(Piper nigrum) B 5834 469 125 207 — — — — —_ — — —
Py+Red Chillies A — — — — — — — — — — — —
(Capsicum annum) B 71.8 57.9 16.6 24.0 - — - - - — — —
Py+-Arrow root ) A 124 20.6 — — — — — - — — —_ —
(Curcuma angustifolia) B 9.2 17.7 — — — — — — — - — —
Py+Turmeric A — — — — - — — — — — — —
(Curcuma longa) B 8.0 16.4 — — — — — — — — — —
CD at 5% level 18.9 14.3
A : Pyrethrins (200.g)+Oleoresin (1 :10) per dish
B : Pyrethrins (200pg) +Oleoresin (1 :20) per dish

Table 3. Combined effect of sesame oil and powders on the residual toxicity of pyrethrins against Tribolium castaneum adults
Toxicity of deposits at intervals of .
7 days 14 days 21 days
Treatments 25 knockdown % mortality % knockdown 9 mortality % knockdown 9 mortality

Corr. Trans. Corr. Trans.

Corr. Trans. Corr. Trans,

Corr., Trans. Corr.

Trans,

Py+-Sesame Oil (Control)
Py+Sesame Oil+Amla
Py+Sesame Oil4-Ginger
Py+Sesame Oil+Turmeric
Py+Sesame Oil4-Halda
Py+4-Sesame Oil+Kachura
C.D.at 5% level

100.0 9.0 68.0 55.4
1000  90.0 100.0  90.0
100.0 9.0 100.0  90.0
100.0 90.0 9.6 79.4
1000 90.0 50.7 45.4
100.0 90.0 8.4  68.4

— 13.0

25.0 30.0 — —
100.0  90.0 69.3 56. 4
100.0 90.0 84.1 66.5

93.8 75.5 28.0 3.9

46.6 43.1 5.2 13.2

23.0 287 —_ —

17.6 12.0

9.6 76.5 26.4 30.9
297 330 3.3 10.6
4.3 222 27 9.4

11.6 14.2
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powders in the presence of sesame oil. The
knockdown data showed that all the treatments
were highly effective in 7 days and after 14 days
the powders of amla, ginger and turmeric were
significantly superior over control, halda and
kachura. But at the end of 21 days amla showed
superiority over the other treatments by bringing
about 76.5 per cent knockdown. The mortality
data indicated that amla, ginger, turmeric and
kachura were equally effective in 7 days and
there was no significant difference between
turmeric and kachura, kachura and control and
between control and halda. At the end of 14
days amla and ginger were significantly superior
over others. The amla powder showed upto 30.9
per cent mortality and was significantly superior to
ginger and turmeric at the end of the test period.
Thus it was observed that ginger as an oleoresin
and as a powder with sesame oil when incor-
porated with pyrethrins has helped in enhancing
the residual toxicity. The amla powder with or
without sesame oil was found superior in
prolonging the tenacity of pyrethrins, Though
turmeric as an oleoresin or powder did not show

much effect on pyrethrins activity, it brought
about stability of residues in the presence of
The soluble
powders might have been

sesame oil to a certain extent.
fractions of the
responsible for the stability of pyrethrins. Besides,
this effect could also be'due to the finer particles
which might have retained the molecules of
pyrethrins without exposing them completely for
quick decomposition,
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Lyctus powder-post beetle,” Lyctus brunneus
(Steph.), attacks the sapwoods of hardwood
products, and causes extensive damage of the
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internal part of the woods. The female adults
of the beetle lay eggs in the vessels of the woods
and the new hatched larvae burrow along the



