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user has to click the button ‘Search’ that will open the op-
tions form. Here the user can either plot the data,
download the data, save the search, exit the search or go
back to edit the search. The software will flash the status
and error messages. The form will not be invoked, if no
data are selected.

The data visualization and download module enables
the user to plot the queried data in line form (Figure 4) as
well as by joining each fix. Both the plots show distance
covered by the cruises for the queried data in line-km.
This evokes the distance facility to measure the distance
between any two points on the map. Besides these, the
zoom, pan and full extent facilities are available to view
data at a convenient resolution.

This module further takes the user to the inventory
form, which gives the inventory-level information gener-
ated from the queried data. This form gives a link to data
download. Before downloading the data, the user needs to
enter a password for authentication. The user is guided to
a field selection form where he/she can select one, more
or all of the fields to download. The user is shown the selected
data on a monitor. The user can then press the download
button and select a path for saving the download file.

This module allows the administrator to change user pass-
word, to process the data or to import new data into the
database or allows generating statistics for line, source,
ship or country. The module accepts data generated by
the ‘data import module’ and deposits data into the main
database. If the variations are beyond the capabilities of
the system, then manual intervention and processing may
be required.

The GPDAMS has a few limitations like: (1) Its perfor-
mance depends on the complexity of the query and data-
base size. (2) The accuracy of the line plot is based on the
correctness of the line details assigned. (3) The system
interface is designed for a 1024 x 768 monitor resolution.
The system checks and adjusts to the required resolution
and readjusts to previous setting on exit.

Having the GPDAMS package on a PC, users enjoy
access to large volume of multi-disciplinary geophysical
data and the means to visualize and extract selected data
according to their needs. The software requires a minimum
of computing expertise as it is controlled by a system of
‘pull-down’ menus, backed up by a context-sensitive help
system. Efforts are underway to develop a similar system
on the Intranet for institutional users and subsequently on
Internet for national/international users. It is expected that
geophysicists will use GPDAMS for selecting required
data. Cruise planners are expected to take advantage of
select and display modules for planning purpose. The
corporate sector is likely to make use of this information
for developmental purpose.
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The toxicity of five organic solvents, viz. N,N-dimethyl-
formamide (DMF), dimethyl sulphoxide (DMSO), 1,4-
dioxan, formamide and N-methyl-2-pyrrolidone was
evaluated against Colletotrichum capsici, Drechslera
oryzae, Fusarium oxysporum f. sp. cubense, Pyricularia
oryzae, Pythium aphanidermatum and Rhizoctonia solani
through poisoned agar bioassay. NV-methyl-2-pyrroli-
done was found to be the most toxic solvent with ECs,
values of 0.36, 0.70, 0.87, 0.29, 0.83 and 0.36% for the
test fungal organisms respectively. DMSO showed the
least toxicity with ECs, values of 2.91, 3.43, 4.78, 1.46,
3.63 and 1.93% respectively. DMF, formamide and
1,4-dioxan exhibited moderate toxicity. Among the
test fungi, P. oryzae was the most sensitive with least
ECs) values and F. o. cubense was the least sensitive
with high EC;, values to all the solvents.

Keywords: Bioassay, ECs, fungi, solvents, toxicity.
USE of organic solvents in pesticide bioassay is often un-
avoidable, as many of the pesticide technicals have low
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water solubility and hence must be dissolved in a solvent
prior to addition into experimental systems'. Organic solvents
can cause toxicity on their own”. Thus it is generally desir-
able to use non-toxic solvents in pesticide bioassay, although
the actual solvent chosen and the concentration employed
are often restricted by problems of pesticide solubility,
pipetting accuracy and total test volume'. In spite of the
frequent use of solvents, no standard method exists which
defines the most suitable solvent or the solvent concentra-
tion for use in pesticide bioassay studies’ and little is known
about the effects of solvents on biological systems"”.

Though there are allowable limits set for solvent use in
aquatic toxicity tests, at 0.05% for acute tests and 0.01%
for chronic tests, by the US Environmental Protection
Agency (1975)°, no such guidelines are available for mi-
crobial bioassay. In tests involving agar growth media or
soil systems, solvent concentrations ranging from 1.0%
and above are commonly utilized, due to problems asso-
ciated with the use of small volumes of test compounds
and their solubility and other technical limitations'.

Hence, the choice of solvent can have a profound effect
on the response of an organism to pesticides and its con-
centration may also be a significant factor in altering toxi-
city responses. Thus, rather than choosing a solvent and
its concentration randomly, a suitable method must be
employed that provides adequate data to indicate the in-
teraction that elicits least toxicity on the test organisms’.

Acetone, methanol, ethanol, tri-ethylene glycol and
N,N-dimethylformamide (DMF) are some solvents sugge-
sted for aquatic studies®. Acetone is widely used as a solvent
of choice in bioassay due to its superior solvent properties
rather than its comparative toxicity patterns’. Acetone
and dimethyl sulphoxide (DMSO) are suitable solvents in
toxicity bioassay involving algae because of their low
toxicity®.

In reports on microbial bioassay DMF, ethanol and
methanol were the most toxic solvents. Acetone and DMSO
were moderately toxic and hexane was the least toxic
with Pythium ultimum, Sclerotinia homeocarpa and Pesta-
lotia sp.". Acetone was found to be moderately fungi-
toxic®; it did not affect’ the growth of the fungi up to 2%.
Acetone induced membrane damage in some organisms™'
No significant difference was observed in the toxicity pat-
terns of toluene, acetone, methanol, DMF, and 2-butoxy-
ethanol, when tested on the six wood-decaying fungi'’.

During bioassay studies of new compounds for fungi-
cidal activity against the test organisms using DMF as the
solvent, it was found that at high concentrations, DMF ar-
rested the growth of all the test organisms completely and
thus was highly toxic. Hence, a study was undertaken to
evaluate the most common solvents to identify those
which could be used in the bioassay without affecting the
inherent fungitoxicity of the test compounds. Five com-
mon organic solvents were selected and screened for their
toxicity towards the six test organisms.
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Six fungal pathogens which are known to cause serious
diseases in important agricultural crops, were chosen for
bioassay. They were Colletotrichum capsici (Syd.) Butler
& Bisby, the causal pathogen of fruit rot and anthracnose
of chillies; Drechslera oryzae (Breda de Haan) Subram &
Jain, incitant of brown leaf spot of rice; Fusarium oxy-
sporum f. sp. cubense (E.F.S) Snyder & Hansen, causative
of panama disease of banana; Pyricularia oryzae Cav.,
causative of blast disease of rice; Pythium aphanidermatum
(Edson.) Fitz., incitant of root and rhizome rot in planta-
tion and vegetable crops, and Rhizoctonia solani Kuhn,
causative of sheath blight of rice.

Three different culture media used in the study consid-
ering their suitability to the growth of the test fungi were
Czapek-Dox agar'” for C. capsici, D. oryzae and R. solani,
Potato dextrose agar'” for F. o. cubense and P. aphani-
dermatum and modified Tanaka'* medium for P. oryzae.

Five organic solvents generally used in bioassay studies
of microorganisms, viz. DMF, DMSO, 1,4-dioxan, form-
amide and N-methyl-2-pyrrolidone (MP), were evaluated
in the present investigation. All the solvents were of Ana-
lytical grade.

The fungitoxicity of the solvents was determined by
the poisoned agar technique'’. The solvent was added to
the agar medium and thoroughly mixed by vigorous rota-
tions. The medium was dispensed as 20 ml aliquots into
petri dishes and allowed to solidify. The plates were then
inoculated with mycelial discs (7 mm diameter) taken
from the actively growing peripheral region of fresh fun-
gal stock culture plates, then inverted and incubated at
room temperature. Observations on the colony diameter
(mm) were recorded at 24 h intervals, until growth in the
untreated control reached a diameter of 90 mm. Per cent
inhibition values were calculated with reference to the
control. Differences in radial growth, resulting from in-
oculated mycelial discs in control and experimental plates
reflected the toxicity of the solvent. ECsy values were de-
termined for each solvent, which refer to the effective
concentration that causes 50% inhibition of fungal growth.

To determine ECsy values for test solvents, each sol-
vent was bioassayed at nine concentrations of 0.1, 0.5,
1.0, 1.5, 2.0, 2.5, 3.0, 4.0 and 5.0% (v/v). All the treat-
ments were replicated three times. Per cent inhibition val-
ues were calculated relative to growth in the control (no
solvent). ECsy values were determined by probit analysis
using SPSS analysis package. Analyses of significant
differences between solvents (P = 0.05) were done with
ANOVA using the Stat Pac microcomputer software
package.

The results of solvent toxicity data on the test organisms
are summarized in Table 1 as per cent inhibition values at
various concentrations, along with the ECs, values.

C. capsici:  All the solvents exhibited moderate toxicity
(Table 1), except MP, which incited an ECs, value of 0.36%,
whereas DM SO was least toxic (2.91%), followed by 1,4-
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dioxan (2.54%). The order of toxicity of solvents for C.
capsici was MP > formamide > DMF > 1,4-dioxan > DMSO.

D. oryzae: The organism was moderately sensitive to
the solvents (Table 1) and MP was the most toxic, with
an ECsy value of 0.70%. DMSO was the least toxic
(3.43%) followed by 1,4-dioxan (2.22%), DMF (1.75%)
and formamide (1.26%). The order of toxicity of solvents
for D. oryzae was MP > DMF > formamide > 1,4-dioxan >
DMSO.

F. o. cubense: The most toxic solvent to the organism
was formamide unlike MP for other organisms and
DMSO expressed the least toxicity, with an ECs value of
4.78% (Table 1). The order of toxicity of solvents for F.
o. cubense was formamide > MP > DMF > 1,4-dioxan >
DMSO.

P. oryzae: This test organism was found to be the
most sensitive with least ECsy values for all the solvents
tested (Table 1). MP reflected the highest toxicity with
20% inhibition even at 0.1% concentration and 91% inhi-
bition at 0.5%, whereas 1,4-dioxan was less toxic with an
ECsy of 2.72%. The order of toxicity of solvents for
P. oryzae was MP > formamide > DMF > DMSO > 1,4-dio-
xan,

P. aphanidermatum: All the solvents exhibited better
toxicity, except DMSO (Table 1). MP exhibited the high-
est toxicity with ECsy 0.83% followed by 1,4-dioxan
(1.44%), DMF (1.64%) and formamide (1.97%), whereas
DMSO reflected less toxicity (3.63%). The order of toxicity
of solvents for P. aphanidermatum was MP > 1,4-dio-
xan > formamide > DMF > DMSO.

R. solani: This organism was found to be sensitive to
all solvents and was also influenced even by slight in-
crease in solvent concentration (Table 1). Growth of the
organism was completely inhibited at or above 2.5% of
DMF, 1,4-dioxan and formamide, whereas MP at 1%
concentration completely arrested the growth. DMSO
was the least toxic with an ECsq value of 1.93% and MP
was the most toxic (0.36%). The order of toxicity of sol-
vents for R. solani was MP > DMF > formamide > 1,4-
dioxan > DMSO.

In general, MP was found to be the most toxic solvent
and DMSO the least toxic solvent. The overall order of
toxicity of solvents was MP > formamide > DMF > 1,4-
dioxan > DMSO. However, among test fungal species, P.
oryzae was the most sensitive and F. o. cubense was the
least sensitive. The overall order of sensitivity was P.
oryzae 2 R. solani > C. capsici > P. aphanidermatum 2
D. oryzae > F. o. cubense.

In the present study, MP was found to be highly toxic
to all the test organisms. This could be due to the anti-
biotic nature of the solvent, since equisetin, an antibiotic
from Fusarium equiseti was identified as a derivative of
N-methy1-2,4-pyrrolidone16. Also, Trichosetin, an anti-
microbial compound with remarkable activity against
Gram-positive bacteria Staphylococcus aureus and Bacillus
subtilis, is a novel tetramic acid (2,4-pyrollidinedione)
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antibiotic and a homologue of fungal metabolite, equi-
setin'’.

DMF, formamide and 1,4-dioxan, in general, were ob-
served to show moderate toxicity towards all the test or-
ganisms. Furthermore, 1,4-dioxan was found to be the
least toxic solvent among the five only towards P. oryzae.
Hence, 1,4-dioxan would be a solvent of choice for the
assay of P. oryzae. However, it could not indicate its suit-
ability to other fungal bioassays. DMF was highly toxic
to the test organisms, viz. P. ultimum, S. homeocarpa and
Pestalotia sp.l.

The present study indicates that DMSQO is the least toxic
solvent towards the test fungal organisms and thus could
be a suitable solvent in bioassay because of its superior
solvent properties, which is consistent with earlier stud-
ies'?.

The toxic nature of solvents towards test organisms is
of primary concern in all in vitro pesticide bioassay studies.
It has also been reported that the solvent and pesticide
can interact additively, synergistically or antagonistically,
depending upon the solvent concentration®®'®. For an or-
ganism to be altered in its response to the pesticide, a
threshold solvent level must be reached such that it be-
comes more or less sensitive to the pesticide’. The pre-
sent study shows that DMSO could be chosen as a solvent
suitable for fungal bioassay because of its low toxicity.
The concentration of DMSO that interacts additively with
the test compound needs further investigations and in order
to choose a solvent concentration that does not affect the
inherent pesticide toxicity, interaction studies have to be
carried out.
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Studies on the filament of tasar
silkworm, Antheraea mylitta D
(Andhra local ecorace)

G. Shamitha* and A. Purushotham Rao
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Antheraea mylitta ecorace exclusively found in the
northern part of Andhra Pradesh, South India was taken
for Scanning Electron Microscope studies of its filament
with reference to total indoor and outdoor rearings.
Compared to the outdoor-reared cocoons, loose filament
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structure and wide gaps between filaments were found
in indoor cocoons. A comparison was also drawn on the
effect of various levels of gamma-irradiation on the silk
filament. A dose-dependent decrement in the diameter
of the filament was observed.

Keywords: Antheraea mylitta, gamma irradiation, indoor
rearing, silk fibre diameter, tasar silk filament.

THE major tropical and commercial tasar varieties of India
mainly include Daba tv, Raily, Sukinda, Bagai, Sarihan,
Bhandara, etc. Andhra local ecorace is also a tropical tasar
variety available only in Andhra Pradesh. It is well
known for its superior commercial qualities like hard and
compact cocoons, high reelability (69%), high shell ratio
(16.85) and low denier (7%)"*. However, it shows heavy
mortality of larvae due to predators, parasites’ and climatic
hazards”.

Outdoor rearing of wild silkworm predisposes larvae to
the vagaries of climatic conditions. It makes them more
vulnerable not only to pests and diseases, but also to the
impacts of temperature, photoperiodism, humidity, etc. In
order to overcome these hurdles, several attempts were
made to conduct indoor rearing. An artificial diet has
been developed for the tropical tasar silkworm containing
Asan leat powder, the principal food plant and some suc-
cess has been achieved’. Standardization of chawki-
rearing to prevent the early stage larval loss has resulted
in 20% increase in the effective rate of rearing™®.

In the present investigation, an attempt has been made at
Kakatiya University, Warangal at total indoor rearing of the
ecorace. Rearing of silkworm was undertaken from brush-
ing stage to cocoon under controlled conditions for three
crops. Simultaneously, outdoor rearing was also carried out
in the field of Terminalia arjuna plantation. The structure
of the filament was compared in both outdoor and indoor
cocoons.

There is a dearth of appropriate technologies in the
post-cocoon sector which has certain drawbacks like lack
of uniformity in cocoon structure and silk deposition due
to its hardness and this accounts to 50% loss in spinning.
The technique of ionizing radiation has been employed to
study eggs, larvae and pupae of silkworms to various
doses of X-, gamma and UV rays for genetic mutations.
Earlier, a study was carried out on the impact of insecti-
cides following irradiation’. The effect of UV and gamma
irradiation on heartbeat of Bombyx mori was investi-
gated®. Since the environment has a direct influence on the
cocoon surface, sun rays, which are known to possess ul-
traviolet, X-, gamma rays, etc. at different levels, in the
present studies, cocoons are studied by exposing them to
gamma rays and observing their effect on the filament.

While studying the cocoon characters, silk fibre diameter
was also measured for the outdoor, indoor and irradiated
cocoons using a microhardness tester. Earlier, silk thread
size measurements were seen using CCD linear line sensor’.
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