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INTRODUCTION

N November-December 1964, an Expedition

to Angria Bank in the Arabian Sea was
jointly undertaken by the Department of Fish-
eries, Maharashtra, and Bhabha Atomic
Research Centre, The Bank, which is of consi-
derable importance to the commercial fisheries,
is situated outside the continental shelf off
Ratnagiri (Lat. 16° 89’ N, Long, 73° 16’ E). Data
on sea-water characteristics (wviz,, salinity,
temperature, phosphate content, etc.) in the
region have been reported by Vijayakrishnan
Nair et al.l The present paper deals with the
elemental and the adsorbed components of the
sediments collected from the region during the
expedition.

ANALYTICAL TECHNIQUES

GGrab samples of the sediments were obtained
from 13 stations between Bombay and Ratna-
giri (Fig. 1). They were dried at 105° C.

Calcium carbonate was estimated from the
difference between the loss of weight of sedi-
ment at 1,000° C and 400° C respectively. Orga-
nic matter was determined by oxidation with
chromic acid and organic matter content was
calculated using the conversion factor given by
Walkley and Black.3 This method is not affect-
ed by the presence of calcium carbonate and
also able to discriminate between elemental
carbon and soil organic matter, but is sensitive
to the presence of chloride. The chloride con-
tent of the marine sediment was determined
(leachable chloride obtained from 0-5g sedi-
ment in contact with 100 ml distilled water for
24 hours) titrimetrically using silver nitrate.
Higher contact time did not improve the leach-
able chloride wvalue, Organic matter content
was calculated after making suitable corrections
for chloride interference,

5gm of sediment was digested with 100 ml
of concentrated hydrochloric acid for four
hours. The solution was filtered, the residue
along .with the filter-paper was ashed, treated
with a few ml of HF and taken up In conc.
HC(C1, This was combined with the previous
filtrate and the volume was made to 100 ml
Aliquots of this solution were taken for the
estimations of major and trace elements in the
sediments (total decomposition).

* This work is carried out under 1AEA/BARC Research
Agreemert No. 155/R5/CF.

o gm of sediment was ashed at 500°C and
the sediment was extracted once with 3 N HCl.
If the sediment contained more calcium car-
bonate additional quantity of 3 N HC1 was added
till all the calcium carbonate was dissolved.
The colution was then filtered and the filtrate
made to 100 ml with distilled water. This acid-
soluble fraction of the sediment too was ana-
lysed for the same major and trace elements
(3N HCl leach):
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Elemental concentrations in sediments ob-
tained by total decomposition and the 3 N HCI
leach respectively were compared in order to
have an idea of the acid-soluble fraction of
the sediments.t
Elemental concentrations were determined In
these solutions as follows:
Potassium was precipitated as cobaltnitrite,

dissolved in known volume of ceric sulphate
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and the *excess ceric sulphate determined titri-
metrically.” Caleciumm and magnesium were
determined by titration with EDTA and mag-
nesium solution.” For the estimation of iron,
the colorimetric reaction with 2: 2° dipyridyl
was employedt Cobalt was determined spec-
trophotometrically by the  nitroso-Ri-salt

method. Copper was estimated spectrophoto-
metrically through its diethyldithiocarbamate
compliex.b Zinc was estimated spectrophoto-

metrically in carbon tetrachloride extract of
its dithizonate complex.t Manganese was OXxi-
dised with potassium pericdate to permanganic
acid and determined colorimetrically.6 For the
estimation of total phosphorus the acid extract
was passed through an anion exchange resin
(Dowex-1, 50-100 mesh) in 10N HCl for re-
moval of ircn and the phosphate in the effluent
was estimated through the molybdenum blue
reaction.”

In case of chromium, 0:5g of the sediment
was fused with five times its weight of sodium
and potassium carbonate (1:1) mixture The
fused mass was extiracted with hot distilled
water and filtered. The chromium content in
the filtrate was estimated spectrophotometri-
cally through its diphenylcarbazide complex.$

REsSULTS AND DISCUSSION

Details of stations occupied off Bombay and
Ratnagiri are given in Station Location Map
(Fig. 1).

Data on the distribution of calcilum carbonate
and organic mattier contents in sediments are
givenl in Table I, Sediments near shore in gene-
ral contain less calcium carbonate than those
further offshore. An inverse relationshlp (cor-
relation coefficient »r = —- 0-80) 1s apparent bet-

TABLE 1
Organic matter and colecium carbonate
contents of sediments

-

cililm carbonate

263

Orgavic  Calctum
Sample Lat,°N  Long.°E  matter  carbonate
Z %
14 1825 7147 0-21 0243
15 1756 7159 2461 80-1
J30 165¢ 7244 1-54 71-2
J32 1650 7310 3+30 250
]34 1707 7257 454 387
740 1758 7206 2.57 847
J43 1836 7205 1-56 799
J44 1840 7214 129 58.3
145 1849 7233 1-91 311
SHI 1826 7237 2-04 347
SH3 1732 7265 234 79-3
SH4 1707 7308 448 287
*SHb .- .. 52+4

* Collected during the return crujse in the vicinity
of SH4, )

Current
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ween calciumi carbonate and decomposable
organic matter (Fig. 2). Thig is understandable
since the sediments nearer shore contain meore
organic matter due to land runoff.®
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An inverse relationship (correlation coeffi-
cient »r = — 0-96) between potassium and cal-
is obtained suggesting that
potassium 1is associated with the clay mineral,
illite (Fig. 3). Welby? in his studies, in the
Gulf of Mexico, found similar correlation bet-
ween potassiurn and calcium carbonate.

CORRELATION COEFF E.IEHT-
T ==~0-98
170 |
t s | a °® ‘
)]
E &I
% ° |
?-
£ l
X ér
o ] @
ﬁ _’l—
« o
o)
A 41
‘ oL e |
® 0 |
N5 Y
t N
g el i I | | i 1 1 R 1 _m_l
T I M 40 50 O Fo O 0D R

fo CaCan

FiG, 3. Correlation of potassium with caleium carbopats,



- -

-a [ I e I pM I ————

No. 8
April 20, 1970

Data on the elemental concentrations in sedi-
ments by the total decomposition and 3 N HCI
leach are given in Tables II and IIl respec-
tively. The contents of all the elements are
higher by the total decomposition method. Only
calcium was leached to the extent of 90-100%
of the total by 3N HCIL In the case of other
elements like cobalt, zinc, manganese and
phosphorus leach wvalues constituted 40-809% of
the tofal. These variations may be due to
individugl sample differences. Copper content
was very high in total sediment and the leach
constituted only 10-15% of the total, This indi-
cates that copper is not assocliated with calcium
carbonate phase,

Table IV gives the differences in the ele-
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contour diagrams of Schott and Von Stackel-
berg,10 it is seen that the sediments in area ‘B’
are predominantly chalky. Further south,
nearer ‘R’ sediments show high content of
potassium suggesting the presence of clay
mineral illite as a dominant constituent in
them. This clay mineral illite in this region
constitutes 40-60% of the sediment particles
less than 0-001 mm diameter. 1! Choudhuri
and Baner)i'? confirmed by X-ray diffraction
and differential thermal analyses that some of
the samples J-32, J-45, SH-1 and SH-4 are
clayey in nature with the major phase identified
as illite, This clay mineral fraction of the sedi-
ment adsorbs trace elements from sea-water
to a good extent 1314  Sediments showing high

i

Rl

and Ratnagiri. Sample Nos. J-4, J-5, J-40, J-43
and J-44 are from the area ‘B’ nearer Bombay
and the sample Nos. J-30, J-32, J-34, SH-4 ar{d
SH-5 are from area ‘R’ nearer Ratnagiri, Sedi~
ments in ‘B’ contain more calcium carbonate
and calcium than sediments in ‘R’, but their

. coptent of organic matter is low. From the

mental concentration of sediments off Bombay potassium  values show  markedly higher
TApLE 11
Elemental concentration in sediments (Total decomposition)
K ¢ a Mg Fe Co Cu Zn Mn r Cr
Sample ~ e s —_— —_— e e -
R/ g o 1g/g
16 34l 283 18+6 17+9 .6 219 16+5 . 416 120
1-30 4:92 238 20+7 2240 : 111 135 29 4 300 195
132 8. &8 18 204 923.9 44+8 1372 145 450 3Rd 294
334 5-40 . 250 923+ 2 283 250 24-0 294 416 265
1-40 2. 40 313 24-0 153 g-2 64 1240 110 448 119
143 2. 40 2Q9 . 20+8 '8 125 7.0 .. 404 79
T-44 570 202 16-7 £2e4 2142 635 - 500 304 121
J-45 820 28 21-2 240 46-0 290 235 6b4 376 696
SH-1 8.00 45 201 23.0 3640 102 . 574 344 264
SH-3 200 329 7+9 14-6 116 8t 7.0 204, 300 57
SH4  7+50 .. 15+2 13-4 336 340 12-0 460 448 183
SH-5  8-40 193 176 14-5 6 288 ' 17-5 584 323 214
) TasLe IIL
Elemental concentration in sediments (3 N HCI leach)
- K B Ca Mg Co Cu Zn Mn P
Sample —————— e T T T T T T e e
P mg/g ) | relg - )
T34 164 375 .. 15+5 1440 20+0 A0 336
-5 9. 40 255 3-0 11+6 "1 B 8-0 200 324
J-30 2-52 215 21+0 24+6  19+5 8-0 120 .o
j-32 5+ 2% 20 22+ 17-8 . 40 .a 200 938
1-34 3:78 55 24-0 124 + 2840 10-0 160 372
7-40 2.27 300 12-0 10-0 + 1840 . 80 108
J-43 2:52 275 24-0 04 . 21+0 80 $60 216
] 44 2.91 218 18+0 17-8 : $8+8 21+0 220 52
J45 .. 28 18-6 12-4 . 595 170 40 9216
SH-1 4-28 48 16°0 17-2 n 480 22+0 470 8¢
SH-8 1-78 300 . 11-8 . 176 2+0 160 -
SH-4 3-53 40 15°0 10°0 2 40-0 168+0 s 274
SH-5 2. 60 1853 8+0 9.2 . 1840 18+0 460 228

v‘aluea? of manganese, chromium, cobalt, zinc
and cgdpper (Table IV) while sedirments con-

low potaszium wvalues show significantly
The

suggests that these trace ¢lements are associate
potagaium containing clay mineral
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rather than in the calcium carbonate phase.
Chromium and manganese in particular show-
ed good correlation with the samples having
high potassium containing clay mineral illite
as observed by Froehlich!® and Hirst.1b

TABLE IV
Differences in chemical composition of
sediments off Bombay and Ratnagiri

-

Totipotency of Gametic Cells and the Production of Haploids

LB} i[{'l
No, Elements Uaits —— ~-
Total l.each Total Leach
1 K me/g 34 2:6 8.1 3:8
2 Ca mg/g 272 263 103 84
3 Mg mgfeg 199 15-7 19-6 177
4 Co pglg 130 123 320  14°8
5 Cn pglo 236 20:0 431 318
6 Zn pugle 11-8 11:6 17«4 125
7 Mn ug'g 305 160 417 237
8 P rgle 393 225 371 291
g Fe meg/g 191 . 153 .
10 Cr uglg 100 ‘e 198 .
11 Organic %o 1:65 3:29 .,
matter
12 Calclum P 791 432
carbonate
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FiG. 4, Association of trace elements with potassium.
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TOTIPOTENCY OF GAMETIC CELLS AND THE PRODUCTION OF
HAPLOIDS IN RICE

SIPRA GUHA,* R. D, IYER, N. GUPTA anp M. S. SWAMINATHAN
Indian Agricultural Research Institute, New Delhi-12

T has long been realized that if male or

female gametes could be stimulated to grow
into embryos and give rise to haploid plants,

* Present address : Department of Botany, University of
Delhi, Delhi-7.

it would greatly facilitate the task of obtain-
ing pure lines by doubling the chromosome
cemplement of the haploid with colchicine.
Moreover, haploids also offer possibilities for
inducing mutations and realizing them in a
homozygous state, and for investigating various



