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Soi! chemical analysis data revealed that pyrites {constituting 23% S, 21%
Fe and 0.025% Zn) application resulted in sharp decrease in pH, EC but
marked increase in the available forms of P, K, Fe and Zn. Application of
2.5 tonnes pyrites + 60 kg PaOs/ha increased the grain yield while that of
3.5 tonnes pyrites + 60 kg P.Os/ha resulted in luxuriant vegetative growth,
poor flowering, flower shedding and pod setting, and ultimately poor grain
yield. The chemical analysis of grain showed a significant increase in P, K,
Zn and Fe contents. The phosphate application indicated antagonism on
Zn content of grain. Increase in K content of grain was observed up to 1.5
tonnes pyrites + 60 kg P:O;/ha while Ca and Mg content declined.
Increase in Ca content of grain reduced the Mg content.

Key Words: Pyrites, Calcarcous saline alkali soil, Amendment, Mineral
composition, Interaction

Introduction

Legume cultivation has been a problem
in vast area of calcareous saline alkali
soils, Several ameleorative methods
have been suggested for the improvement
of these soils, but low grade pyrites
(FeSy) have generally been more effec-
tive. Pyrites proved to be a suitable
amendment for such soils (Sinha 74-75;
Singh 73-74). :

In these soils phosphate availability is
generally poor because of its fixation
due to high amount of free CaCQjs con-
tent and high pH. Phosphorus plays a

key role and controls the efficient utiliza-
tion of most of the other nutrients in
plants.

Generally, it is seen that pulses, espe-
cially gram, a non-salt tolerant crop, does
not thrive well in these soils. The pre-
sent investigation was planned to explore
the possibility of a device to increase
gram yields.

Materials and Methods

Field experiments were carried out in
rabi seasons of 1978-79 and 1979-80 on
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gram cultivar C 235 at Agricultural
Research Institute Dholi, Muzaffarpur
(Bihar). The physico-chemical properties
of the soil of experimental plot area
presented in table 1. Standard proce-
dures were followed for soil analysis
and available zinc and iron were esti-
mated as described by Lindsay and
Norvell (1978). The treatments consisted
of four levels, viz. 0, 1.5, 2.5 and 3.5
tonnes/ha of low grade pyrites (contain-
ing 23, 21 and 0.025%, total S, Fe and
Zn respectively) and three levels, viz.
0, 30 and 60 kg P3Os/ha of single super-
phosphate in all possible combinations.
These treatments were replicated three
times in a randomised block design. The
pyrites were applied one month before
sowing. PoO5; was applied as per treat-
ment at sowing. Each individual plot
received a basal application of N and
K5O @ 20 and 40 kg/ha respectively and
thoroughly mixed into the soil. Only one
irrigation was given before flowering to
the crop. The crop was harvested at
full maturity and grain yield was record-
ed. The grain samples were drawn

Table 1 Physico-chemical characteristics of the
initial solls

Year

1978-79 1979-80

rH 8.8 9.1
EC (mmhos/cm) 0.35 0.38
OC (%) 0.47 0.59
Free CaCO; (%) 27.5 30.2
Available P:O; (kg/ha) 16.8 10.7
Available K30 (kg/ha) 168.8 155.2
Exchangeable Mg (meg/100g) 3.1 2.9
Exchangeable Na (meg/100g) 2.9 3.1
Exchangeable Ca (meg/100g) 8.6 9.0
Available Fe (ppm) 4.7 4.5
Available Zn (ppm) 0.43 0.42
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from individual plots washed in acidi-
fied water and distilled water. The
samples were dried in an oven main-
tained at 67°C and pulverised in a
waring blender with stainless steel
blades. Samples were digested in tri-
acid mixture in the ratio of 10:4:l=
HNOg3 : HCIO,4 : H;SO4. Phosphorus, K,
Ca and Mg were determined as describ-
ed by Jackson (1967) and Zn & Fe by
atomic absorption spectrophotometer
Model (AA 120). Nitrogen content in
grain was determined by modified Kjel-
dahl method. Soil samples were collec-
ted from individual plots at sowing
and after crop harvest. The composite
soil samples were analysed for physico-
chemical characteristics as given in tables
2 and 3.

Results and Discussion

Physico-chemical Characteristics of the
Soil

The data indicate that different doses of
pyrites had effectively influenced some
of the soil characteristics (table 1). A
marked decrease in pH and EC was
noted due to pyrites application. A re-
duction of 0.6 pH units in both the years
of investigations was noted. Dixit
(1976) had reported reduction in pH due
to pyrites additions within one month by
0.5 to 2.0 units. The available PyOj5
content increased by pyrites application.

Visual Observations

In the control plots where no pyrites
and phosphate were applied the germi-
nation was poor and seedlings were weak
and stunted. With advancement in age,
yellowing of the younger leaves and
marginal edge firing as well as purple
coloration were observed in older leaves
indicating nutrient deficiencies. Pyrites
and phosphorus-treated plots on the
contrary had a better germination and
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good vegetative growth. Application of
2.5 tonnes pyrites + 60kg P;Os/ha
resulted in maximum flowering and pod
setting whereas 3.5 tonnes pyrites+
60 kg P2Os/ha level exhibited luxuriant
vegetative growth, but poor flowering,
shedding and pod setting.

Grain Yield

The grain yield data are given in table 4.
Both pyrites and phosphate applications
individually as well as in combination
effectively influenced the grain yield in
both the years. Application up to 2.5
tonnes pyrites resulted in a significant
increase in grain yield but further in-
crcase in the application of pyrites de-
creased the yield. The beneficial effect
of pyrites might be due to a sharp de-
crease in pH, EC and an increase in
available plant nutrients (table 5). Sinha
(unpublished) found an increase of
36.5%, in grain yield of gram by pyrites
application in calcareous—sodic soils.
At higher levels of pyrites application
the reduction in yield might be associa-
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ted with luxuriant vegetative growth,
poor flowering, shedding and pod setting
as observed visually. Our findings are
similar to those reported by Verma and
Kumari (1978) and Sinha (1977).

The interaction effect between pyrites
and phosphate levels was highly signi-
ficant. Application of 2.5 tonnes pyrites
with 60kg P,Os/ha yielded 2200 and
1830 kg grain/ha in 1978-79 and 1979-80
respectively, which proved statistically
superior to all the other combinations.

Mineral Composition of Grain

The mineral composition of grain with
respect to N, P, Fe and Zn contents is
presented in table 5 while K, Ca and
Mg values are depicted in figure 1. P
content of the grain was effectively in-
fluenced by the application of pyrites
and phosphate levels in both the years
of the study. A significant increase in
its content was obtained with 2.5 tonnes/

ha pyrites application while at 3.5
tonnes/ha level P content in grain

decreased significantly. In case of phos-
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Figure 1 K, Ca and Mg content of grain in different treatments
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Table 4 Influence of pyrites and phosphate application on grain yield (kg|ha)
Pyrites 1978-79 1979-80
level P,0; level (kg/ha) P,O; level (kg/ha)
(tonnes/ha) 0.0 30.0 60.0 Mean 0.0 30.0 60.0 Mean
0.0 825 1015 1090 977 720 850 910 827
1.5 1635 2105 2155 1965 1395 1760 1800 1652
2.5 1680 2160 2200 2013 1430 1795 1830 1685
3.5 1650 2100 2150 1967 1415 1780 1800 1665
Mean 1448 1845 1899 1240 1546 1585
C.D. at 5% for pyrites 18.48 19.65
C.D. at 5% for P:0s 16.13 17.16
C.D. at 5% for pyrites X PyOs 30.7 31.25

phate application, P content of the
grain distinctly increased up to its maxi-
mum level of application. The interaction
effects between pyrites and phosphate on
P contents in grain revealed that although
P content exhibited an increasing though
statistically non-significant trend in
1978~79, it increased significantly in
1979-80. The increase in P content might
be associated with dilution effect due to
increased grain yield in the first year.
Similar findings were also reported by
Hulagur et al. (1975), and Shukla and
Singh (1979).

N content of grain progressively
increased with pyrites applications up to
2.5 tonnes/ha level and above this a
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