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grained, and has cloudy and twinned plagioclase
(An 63), and shows typical intergranular and ophitic
texture. Fine. equant hornblende grains are found
coronaled along their outer periphery, by pyroxene
and almandine garnet, in that order {figure 2).

Rocks along the contact zone are fine-grained and
show evidence of intense crushing. Occurrence of
crushed pyroxene (augite) within the bent poly-
gonized plagioclase can be interpreted to have been
mechanically dertved from the pernpheral crushed
pyroxene granules during deformation. Scapolite
might have been formed due to the alteration of
plagioclase feldspar under a condition of shearing
and temperature difference.

Chemical analyses show (table 1) a decrease in
$10,, TiO,, Fe,0,, FeO, K,0 and P,0;, and an
increase in Al,O;, MnO, Ca0O and Na; O in rocks
from the contact zone compared to tonalite gneiss,
indicating basification of the acidic country rock as
a result of intruston. Release of Na, Ca and Mg from
the dolerite body possibly facilitated the formation
of more hornblende and augite in the contact zone.
Corona struciure (figure 2), formed by reaction
between already crystallized phenocryst and intrus-
ive dolerite melt; high content of SiO,, TiO,, FeO,
P,Os and K,O in tonalite; and similar type of
enrichment of Si0,, MgO and CaO n dolerite of
the study area compared to therr average compo-
sitions® {table 1) indicate thermochemical mobiliz-
ation of elements across the contact zone.

The temperature of metamorphism (almandine-
amphibolite facies) must have been appreciably high,
as indicated by the presence of higher amount of
garnet and 1ts coexistence with hornblende?, and
preservation of relict minerals and texture®. How-
ever, the younger metadolerites experienced com-
paratively short-duration mctamorphism, which
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Figure 2. Corona structure with garnet nm enclos-
ing the granular pyroxene grains (crossed X 40).
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Table 1  Chemical analyses of some major elements { wt %/, )

Oxides A B Bi C D Di

$10, 6829 6694 61.52 5307 5181 5018
TiO, 042 153 073 042 036 114
Al,O, 15.81 13.72 1648 1376 1514 1526
Fe,O, 064 151 183 .31 126 286
FeO 2.30 405 382 346 489 BOS
MnO 003 004 008 010 019 019
MgO 0.99 265 280 937 8Bl 6.78
CaO 434 421 542 1589 1497 024
Na,O 4.35 218 363 229 226 256
K,O 1.97 246 207 026 024 104
P,0, — 028 025 003 003 027

A. Granudionite; average of 3 samples. B, Tonalite gneiss;
average of 6 samples. Bl, Average composition of tonalite,
(Cox et al®). C, Contact 2zone; average of 5 samples. D,
Central part of the sill; average of 4 samples. DI, Average
composttion of dolente, (Cox et al.®).

commenced at the peak of the regional metamorphic
episode.

The author thanks Dr C. Bhattacharyya, Calcutta
University, for gutdance.
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POLAR SUBSTANCE IN A NON-POLAR
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SEVERAL methods are available! © for the evaluation
of dipole moment of a polar molecule in 2 non-polar
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solvent from static dielectric measurements in dilute
solutions. According to the method of Higasi® the

dipole moment is given by

M=B(aﬂ_am)* (1)
where
1 2T MKT
B= \/ , (2)

d, 1s the slope of the graph ¢,, vs W, a,, the slope of
the graph n%, vs W, ¢,, the dielectric constant of the

e el

solution, n;, the refractive index of the solution, W
the concentration of the dilute soiution, M the
molecular weight of the solute, K Beoltzmann’s
constant, N Avogadro’s number, T the absolute
temperature in Kelvin, 4, the density of the solvent,
and &,, the permittivity or dielectric constant of the
solvent.

To employ the method the concentrations are to
be so chosen that they conform to the idea of dilute
solutions, to which Debye’s theory is applicable. For
such low concentrations the variation in values of

Table 1 Dipole moment determination by the Higasi method and by using the proposed
equation for polar compounds

puby  pby
Higas1 proposed
method equation

Compound g a, (D) (D)
*Methy! anthranilate 1.150 0.220 1.14 1.20
*Butyi 1sovalerate 1.970 —0.116 1.75 1.67
*Butyl formate 3.100 —0.260 1.78 1.68
S5-Bromopyrimidine 4.000 0.100 1.89 1.87
*Amyl benzoate 2.058 0.057 1.89 1.88
*Methyl benzoate 2.198 0.094 1.90 1.90
*Isopropy! benzoate 2.501 0.061 193 191
*Ethyl cinnamate 2.720 0.216 2.01 205
*Isobuty! benzoate 2.546 0.028 2.03 2.01
*Dimethyl malonate 4.700 —0.100 242 2.35
*Methy! salicylate 4423 0.239 2.42 243
*Diacetyl adipate 2932 0.130 2.45 2.45
Indole 6.820 0.100 2.51 248
*Dipropyl adipate 2934 —0.107 2.55 2.45
*Ethyl lactate 5.960 ~{).225 2.60 2.50
*Dimethyl phthalate 4.008 0.115 2.63 2.62
*Ethyl salicylate 4.782 0.114 2.67 2.65
*[sobutyl salicylate 4.089 0.045 2.69 2.65
*n-Amyl salicylate 3.950 0.091] 2.73 2.71
2,3-Dimethylindole 6.860 0470 2.92 2.95
2.5-Dimethylpyrazine 11.430 0.500 3.08 3.08
3-Methylpyridazine 13.650 0.500 315 3.14
Ethyl 5-ethoxy-3-methyl-indole-2-

carboxylate 5.330 0.620 3.26 3.39
Ethyl 1-cyanomethyl-5,7-dimethyl-3-

phenyl-indole-2-carboxylate 5.080 0.170 3.26 3.25
Ethyl 1-cyanomethyl-5-chloro-3-methyl-

indole-2-carboxylate 1.270 0.290 3.31 3.31
1,2-Dimethylindole 9.300 0.360 3.45 345
2,5-Dimethylindole 9.500 0.320 349 3.48
3-Phenylindole 10.450 0910 3N 3.80
S5-Bromoindole 9.180 0.440 3.96 3.98
Ethy! 3, S-dimethyl-indole-2-carboxylate 8.640 0.500 4.02 4.05
N~2-methyl-5-nitro) phenylsydnone 12.59 1.200 4.49 4.62
2-Acetylbenzimidazole 17.140 - 0.500 4.56 4.40
N-(3,4-dimethyl}phenylsydnone 34.17C £.530 4.83 484
2-(1-Hydroxyethyl)-benzimidazole 26.000 5.000 5.22 5.69
2-Acetyl-1-methylbenzimidazole 29.000 0.530 6.30 6.23
N-2,5-dimethyl}jphenylsydnone 16,410 1.000 7.03 7.10
N-<{4-methoxy}phenylsydnone 46,400 1.940 8.12 8.26

Solvent: Benzene for compounds marked *. 1,4-dioxane for the rest.
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refractrve tndex from one conceatration to another is
generally found to be only in the fourth decimal
place. Hence a very sensitive refractometer is needed
for accurate measurement of n,,. A simple empirical
modification of equation (1) i1s proposed, which
eliminates refractive index measurement.

The equation proposed is

u=098 B Ja,. (3)

Employing a set-up of a crystal-controlled tran-
sistor oscillator using a crystal of 1 MHz and a very
sensitive variable capacitor (0.250 pF in steps of
0.05 pF), the capacitance of the cell with and without
a dilute solution of the polar compound in the non-
polar solvent used was found. From the change of
capacitance the static dielectric constant of the
solution g,, was calculated. This was repeated for
five different concentrations. Refractive index was
also measured for each dilute solution using the
sodium D line in an Abbe refractometer at room
temperature. From the plot of £,, vs W the slope a,
and from the plot of n?, vs W the slope a, were
found. In the present work the slopes were evaluated
using computer-aided curve fitting by the least-
square method. Using (1) and (3) the dipole
moments were calculated for several polar compounds.
The results are given in table 1. The solvents used
were benzene for some compounds and 1,4-dioxane
for the rest. Most of the experimental data are taken
from refs. 7-9.

It is clear from table 1 that g, is small compared
to a, and the value (a;—a,)* is empirically found
to be more or less equal to 0.98 (a )t

The proposed equation has been applied to a
variety of polar molecules, whose permanent dipole
moments range from 1.14 D to 8.12 D. The results
obtained agree well with those by the Higasi
method. The proposed equation gives equally
accurate results but at the same time refractive index
measurements are not needed. Thus the method can
be used 1n any laboratory to find dipole moment of
a polar molecule {rom measurements on dilyte
solutions in a non-polar solvent. The method does
not require a costly refractometer but only a simple
RF arrangement to measure change in capacitance.
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UNRECORDED PATHOGEN
CAUSING BLIGHT IN INDIA

ON BAMBOO
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BAaMmMBUSA ARUNDINACEA (Retz) Willd. s used for
scaffolding in construction of buildings, 1n agricul-
tural implements and in paper industries in India.
Recently, a serious leaf blight was noticed in the
forest nursery of the College of Agriculture,
Dharwad. The intensity, calculated from per cent
leaf area infected, was as high as 38.26%.

Infected feaves showed reddish to dark brown
lestons with a grey centre, oval to elliptical in shape.
Lesions were longitudinally distributed over the leaf
lamina and measured 24 x 1-2 mm. Occasionally,
they coalesced to give a blighted appearance.
Culture of infected leaf bits on potato dextrose agar
consistently yielded a species of Exserohilum,
Colonies were pale greyish brown, later turning to
dark brown. Conidiophores cylindrical, simple,
eeniculate, olivaceous brown, 2-6-septate, 40-180 x
4-8 um; conidia acrogenous, elliptical or narrowly
obclavate-rostrate, brown, thick-walled, subhyaline
at the apex, usually straight, 1-15-septate, 29.6-130.0 x
8.0 x 25.0 um. Cultural and morphological characters
of the pathogen were found to agree with those of
Exserohilum halodes (Drechsler) Leonard and Suggs
anamorph of Setosphaeria rostrata Leonard. The
culture of the fungus has been deposited 1in CMI,
with accesston No. IMI 315520.

A-week-old sporulating culture was successfully



