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Effect of different Na/Ca Ratio? .on
Growth and Mineral Composltlon
of Paddy (O1n:za sativa Var. PDulas)

A. M. Bafna' and N. M. Parikh

Department of Soil Science, GAU,
Navsari Campus, Navsari-396 450

The salt tolerance behaviour of a

crop varies with growth stage of the

crop, effective salinity near the root zore,

physical condition and fertility of soil.

It is not reasonable to conclude about

salt tolerance of a crop from the effect

of salt on germination because in plants

which survive, the tolerance is further

created with advanced stages of growth,

certain species of crop respond to sodi-

um, a constituent which is responsible

in creating adverse effect of salinity.

The influence of sodium on plant growth

varies with plant species and presence

of other cations, in the root medium,
influence its absorption. Wadleigh and
Bower (1950) attributed adverse effect
of alkali soils, on plant growth in part
due to the decreasing availability of
calcium associated with increasing
proportions of sodium into exchange
complex of soils. Kapp (1947) observed
that soil salinity at the time of
planting rice resulted in decrease in
yield. Del-Valle and Bobe (1947) found
that salinity was most harmful at the
earliest stage. Similar results were re-
ported by Pearsen and Bernstein (1959),
Singh et al. (1970) and Maliwal and
Paliwal (1971). An experiment was
therefore, planned to study the effect
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The soils brought from the field
were air dried and passed through 2
mm sieve. From this soil Ca saturated
soil was prepared by replacing the
other cations by treating the soils with
N NH,Clof3 and 7 pH value and
lastly leaching the soil with 1 N CaCl,
solution. Therafter, the diffrent Na/Ca
ratios were introduced by adding diff-
erent amount of sodium bicarbonate into
Ca Soil. The amount of sodjum bi-
carbonate added to obtain different
Na/Ca ratios are given in Table 1. The
experimental pots were 15 cm in dia-
meter and 25 em in length were cov-
ered inside with plastic papers so that
VltlIater Can'not be leached out and the
w:{gfll(:;‘ttlt?‘s we€re maintained. The
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(the gain in plant weight was neglected)
poured through measuring  cylinder
from the sides of pot by rotating the pot
sO as to extend to about hall way to
the bottom of the pot. This pr('vuntcd
flooding at the surface of the soil.

It can be seen from the results pre-
sented in Table 1 that Na/Ca ratios be-
yond 0.20 was toxic for the cstablish-
ment of paddy scedlings in kyari soil(i.c.
no dry matter was observed in Na/Ca
ratio 0.27) whreas in goradu  soil,
the establishment of the seedlings was
not affected. Looking to the crop per-
formance, increased Na/Ca ratios caused
retardation in growth. In kyari soil,
Ca saturated soil gave maximum yield
of 5.938 g/pot of dry matter while in
goradu soil thoughb camparatively less
yield was obtained, yet the highest yield
of 2.810 g/pot of dry matter was re-
corded at 0.20 Na/Ca ratio. In Ca-
Soil, maximum nitrogen and calcium
content in paddy straw, in both kyart
and goradu soil was obthined. In Ca
saturated soil, the potassium, magnesium
and sodium content of paddy decreased in
both the soils as compared to ‘the con-
trol. With establishment of various Na/
Ca ratios in the same soil by treatments
with sodium bicarbonate, therc was dec-
rease in nitrogen, potassium, calcium and
magnesium contents as compared to the
control in both the soils, while increase
in sodium content was observed, at each

level.

The results further rcvealed that
increasing Na/Ca ratios,’ there was
decrease in nitrogen, potassium, cal-
cium and magnessium contents of paddy
whereas, sodium content was increased.
This may bec account of direct effect
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of inereasce in godium cun(.:«:nt'rati(m &
the exchange cumpl(tx' of ’f‘”l- Theg
results were in (;()ltfirmfl.tl‘)fl. Wlth_P‘??lrSnn
and Bernstein  (1958) f“ld Bains ang
Fireman (1964). The "»ﬂ‘fCt may mainy
be caused due to osmotnc.str(:ss at re.
latively high level of nutricnt and g;);

in the medium.
3 (Received an May 15, 1979)

REFERENCES

Bains, 'S. S. and M. Fireman (1964,
Effect of exchangeable sodium percentage
on the growth and absorption of essential
nutrients and sodium by five crop plants.
Agron, ],’ 56 (4') : 432-435.

Del-Valle, C. G. and E. Bobe (1947) To-
lerancia del arroz at cloruro, do sodio
en cultivoes de aniego. Estac. Expt.
Agron. |Bol, 66.

Kapp, L. ©. (1947). The effect of common
salt on|rice production. Arkansas Agr.
Sta. Bujl., 465.

Maliwal, G. L. and K. V. Paliwal (1971).

7 Effect of manure and fertilizers on the

l growth 'and chemical composition of pearl

| millet irrigated with different qualities

| of watér. Indian J. Agri. Sci.4 (2) : 136-
142. !

Pearson, G. A. and L. Bernstein (1958). In-

fluence of exchangeable sodium on yield
~ and chemical composition of plants II.
Wheat, Barley, Oats, Rice, Tall Fescue
and Tz111 wheat grass. Soil Sci. 86 : 254-
- 261
— and — (1959) salinity effect on several
growthistages of Rice. Agron 7. 51 (10) :
654-657.
Wadleigh, C. G. and C. A. Bower, (1950).
The influence of calcium iron activity in
. water cultures on the intake of cations
by bean plant. Plant physiol., 25 (1):
1-12.




