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4y, Judged for many aspects TMV 9
among bunch, TMV 6 among - semi-
spreading -and TMV 3 among spread-
ing possess all desirable {eatures
leading to increased yielding poten-
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tiality, " Yield is- thus governed by-a
compiex interaction -where by flower
production. is governed: hvﬂercenmge.
of fertilization and effigiency- in pod
development, -
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EFFECT OF PYRITES AND FERTILIZER ON YIELD OF RICE IN A

CALCAREOUS ALKALI SOIL*

V. SRIDHAR' and M. N. SHARMA=

An oxperiment was conducted on Tirhut Agricultural College Farm, Dholi
[Muzaffarpur],
of pyrites and fertilizers on-growth and yield of rice. The treatments consisted  of
tive levels of ‘pyrits [0, 1.5, 3.0, 4.5 and 6.0 tonnes/ha)- alloted:to' main plots treat-
ments and five levels of fertilizers [0, 25, 50, 75 and 100 per cent of the recom-
mended dose of NPK] in the sub-plots. The test varieties were IR 20 during 1974
and Sita in 1875. The maximum grain yield and net return was obteined with the.
applicetion’ of 1.5 1/ha of pyrites during 1974 and 1975. Grain yield and net return
was maximum with 100 per cent recommended dose [100 N, 60 Fnon and K,0

Bihar during kharif seasons of 1974 and 1975 to find out the effect -

kg/ha] of fertilizers,

Interaction was not significant.
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The:calcareous alkali soils+in Uttar

.Eradesh._ and Bihar account for more.
than 1.3--million' hectares. Normally.

sulphur and. gypsum are used for re-
claiming: these soils. But Mc George

and. Greene: (1935) reported that

though' shiphur can be' used with
advantage to reclaim these. lands, it
is. oxidised so slowly that it is consi-
dered relatively  ineffective. More
over, . sulphur- is costly and pot
easily available in the. country. Simi-
larly the rate: of reaction of, gypsum
is limited by its extremely low solubi-
lity. On the other-hand pyrites has
the advantage of liberating large vol-
ume of carbondioxide in the soil
(Kelly, 1951). This lowers the pH
value and through mobilizing native
calcium helps in the reclamation pro-
cess. Hence pyrites (a by product of
M/s Pyrites, Phosphates and Chemicals
Limited, Amjhore, Dehri-on-Sone, Roh-
tas district) which is available in abun-
dance in Bihar at a comparatively
cheaper rate can be used for reclaiming
calcareous alkali soils. Bhumbla and
Abrol (1972) reported that the yield
of rice was increased by 35 per cent
due to pyrites application. Apart from
a few laboratory studies, there was
no field study at Dholi-Pusa (Bihar)
to evaluate the agronomic usefulness
of the pyrites. Having this in view,
the investigation was carriedout to
findout the effect of pyrites and ferti-
lizers ‘on the vyield of rice.

MATERIALS AND METHODS

Field experimenis were coenducted
during kharif 1974 and 1975 on the
Tirhut Agricultural College Farm..Dholi
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(Muzaffarpur), Bihar. The. soil of the
experimental field was- calcareous al-
kali (32 2 free CaCOz ) with pH 9.58,
EC 0.495 m:mhos/cm ‘at-256°C, organic
carbon 0.237, available N 560 kg/ha,
available P2 0s 11.2 kg/ha and.water
scluble sodium 5.6 me/litre.. The -test
variety was IR 20 in 1974 while.in
19756 Sita; a variety released - by
Rajendra: Agricultural University and
reported to be.resistant to blast was
used. The spacing adopted was 15x
15 em in both the years. The treat-
ments consisted of five levels of pyrites
(0. 1.5, 3.0, 4.5 and 6.0 tonnes/ha)
and five levels (0, 25, 50, 75 and 100
per cent) -of the recommended dose
of fertiliser which is 100 kg N, 60
kg P20s5 and 40 kg K20 /ha. The
levels of pyrites were alloted to main
plot and fertiliser dose to sub-plots.
The experiment was laid out in split
plot design replicated four times. Py-
rites application was done one month
before transplanting the crop. The
composition of the pyrites used in the
experiment is given in Table 1. Pyrites
was thoroughly mixed in the top 10
cm of the soil as per the treatmental
schedules and then irrigation was
given to allow leaching. Nitrogen was
given in three equal splits i.e. at
transplanting, maximum tillering (30
days after transplanting) and at panicle
initiation stages.

RESULTS AND DISCUSSION
1. Yield
Effect of pyrites application

In 1974 a higher grain yield of
17.3 q/bha was obtained with the



SRIDHAR and SHARMA

application of 3.0 tonnes/ha of pyrites
which was 20.14 per cent more than
in no pyrites application. In 1875 an
yield of 16,2 g/ha was obtained with
1.6 tonnes/ha which was 11.34 per
cent more than in no pyrites, The
straw yield due to pyrites treatments
did not differ significantly. The diffe-
rences in the effect of pyrites during
1974 and 1975 may be due to the
differential rate of oxidation of sul-
phur contained in' pyrites to sulphuric
acid which is influenced by several
factors like temperature, moisture-con-
tent and oxygen availability etc.
{ Anonymous, 1981 ). Singh et al.
(1978) reported under controlled labo-

Vel 71, No. 11

ratory conditions that as ‘the soil
water content decreased, the drop in
soil pH was correspondingly. fess
which had an influence on the rate
of oxidation. A rainfall of 1565 mm
in 1874 end 897.7 mm in 1975 was
received during the period-from : mix-
ing pyrites in the soil to the. harvest
of the crop. The heavy and continu-
ous rainfall during 1974 might have
caused more favourable conditions
for reaction of pyrites with salts
which may be responsible for a higher
level of response in 1974 compared
to 1975. The vyield attributes were
not influenced by application of pyrites.

Table 1 Composition of pyrites
Mutrient Mutrient
Total S 15 10 209 Alumina 8 to 12%
Tatal Fe 17 10 2349 Arsenic ' Traces
Carbon 1.7 1o 3% Mg 0.5%
Silica 35 1o 429, Zn EO ppm
pH of acquous Mn 60 ppm
Extract {1:2.5)

2.8

EFFECT OF FERTILIZATION

Maximum grain yield of 20.70
giha and 17.83 q/ha was obtained
with the 100 per cent recommended
dose of fertilizers during 1974 and
1975 respectively and it was signi-
ficantly superior to the rest of the
doses. The full dose of fertilizers also
gave higher straw vields ot .39 45

g/ha and 3583 q/ha in 1974 and
1975 respectively. The yield attributes
were not influenced by fertilizer doses.
Rejput (1979) based on experiments
at Kanpur and Indore, showed that
typical sodic soils under: reclamation
gave increased yields of paddy and

" wheat with increased levels of ferti-

TN

lizer nitrogen in the sail. Verma and
Ahrol (1980) concluded from the field
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gkpar_imenté conducted at Karnal
{’Hawana}' that application of pyrites
and fertilizers increased the yield of
paddy and wheat. The results obtained
from this present study is in confirmity
with the results reported by Rajput

Tahle 2
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(1878) and Verma and Abrol (1980).

- - +
The interaction was not signifi-

cant in its effect on vyield of rice

during both the vyears of experime-
ntation,

Chemical characteristics of soil before and after mixing pyrites in soil

Soil characteristics

Belore mixing

At harvest (After mixing

pyrites pyrites in soil)
pH © 9.58 9.16
E. C. (m mhos[cm) 0.50 0.25
Organie carbon (95) 0,23 .38
Available P O, (ka/ ha) 11.20 18.59

2. Chemical characteristics of soil

The initial chemical analysis of
“soil sample collected before mixing
pyrites showed that the pH was 9.58,
electrical conductivity 0.50 m mhos/
cm at 25°C, organic carbon 0.23%,
and available P2 0s 11 20 kg/ha. How-
ever, the analysis at harvest showed
that pH andEC of the soil had under-
gone change. There was reduction in
pH and EC and increase in available
P2 05 which indicated that application
of pyrites had a role in bringing about
favourable changes in soil conditions
for better crop production and ferti-

lizer use efficiency.
3. Economics

The average cost of fertilizer doses
was included uniformly for calculating
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the economics due to pyrites appli-
cation. Similarly the average cost of
pyrites doses was included uniformly

for calculating  economics due to
fertilizer doses.

The economics was not favoura-
ble when pyrites alone was consi-
dered for a single crop. It is known
that the pyrites application will have
residual effect on the succeeding crop
and in that situation it will give a
favourable return.

It may be noted that slightly
negative return was obtained under
no fertilizer which is due to the
fact that the average cost of pyrites
doses was included in cost of culti-
vation for calculating economics.
Pyrite application together with ferti-
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lizer .application at all doses gave a
sonsistant increase in net return,

‘From these results it is evident
that for the calcareous alkali soils
of North Bihar, -application of pyrites
it the rate of 1.5 tonnes/ha together
with: full (100 N, 60 P20s5, 40 K2 0
kg/ha) recommended dose of fertilizers
was mest beneficial for the rice crop.
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