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Effect of Green Manure and Nutrient Application on the
Progressive Changes in the Ammonification, Nitrification and
Nitrogen Fixation

By

F. P. RAMASWAMI! and D. RAJY

ABSTRACT

A pot culwre experiment wes loid out with five soil groups fo study the eflect of

nitrogen, phosphorus, molybdenum and green menure  application on the progressive
changes in ammonification and nitrification.

green ménure applicdtion.
arowth stege,
ing and at harvest stages.

Ammenitication in seils was increazed by

Nitritying power ot {he soils was meximum 8t the oarly crop
For nitrilying power correlation was ohserved comparing values at tiller.

MNone of the treatments geve any significant differences in

nitregen lixing capacity, indicating that nitrogen fixation was nol affecled by any of tha

puitient elemenis tried,

INTRODUCTION

The alterations in soil conditions
g5 affected by manuring, liming, and
cultivation, affect the numbers and
sctivities of the microorganisms. Gainey
(1917) observed the significance of
nitrification as a factor in soil fertility.
Addition of a solution containing major
nutrients except nitrogen to incubated
soils decreased nitrifying power of the
soil (Synghal, 1959). Anderson and
Sosewell (1964) observed that addition
of nitrogen retarded nitrification in acid
soils. Broadbent (1965) was of the
opinion that addition of fertiliser nitro-

gen to soils resulted in increased miner-
alisation of soil nitrogen,

Rajagopala lyengar et a/. (1954)
found that in phosphate plots, parti-
cularly in N-+-K+4-P plot, ammonification
took place too rapidly and ammonia
formed was quickly transformed during
the period of incubation to nitrates, Up
10 a concentration of 100 ppm molyb-
denum enhanced the formation of
NH,-N from peptone (Kathavate er af.,
1964). The present study was there=
fore conducted to study the effect of
certain nutrient elements and green
manure applications to different soils
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on the progressive changes in the
mineralisation at different stages of
tice crop growth,

MATERIALS AND METHODS

A pot culture experiment with
Co 32 rice as a test crop and with
soil samples collected from different
parts of Tamil Nadu viz., alluvial (A)
soil samble from Musiri, one black (B)
soil sample and one red non-calcareous
(R1) soil sample from Coimbatore,
another red calcareous (R2) soil sample
from Namagiripet and one lateritic (L)
soil sample from Nanjanad, was statis-
tically laid out with- 16 treatments, 10
study the effect of nitrogen (N}, phos-
phorus (P) molybdenum (Mo) and
green manure (G.M.) application on
the progressive changes in ammonific:
ation nitrification and nitrogen fixation,

. Nitrogen at 44,80 kg/ha -as
ammonium sulphate, P.O. at 33.60 kg/
ha as super phosphate, molybdenum
at 494 kg/ha as sodium molybdate
and green manure at 5600 kg/ha as
seshania were applied to the respective
sreatments. Potash was applied to all
the pots uniformly at 16.80 kgfha as
muriate of potash.

The {reatments were:

1. Control 4, G.M.
2. N 5. Mo
3. P 6. N+-P
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7. N+G.M, 12, N+P+G.M.
8. N--Mo 13. N+P+Mo

9. P+G.M, 14. N+G.M.+Mo
10. P4+Mo 15. P+ G.M.+ Mo

11. G.M.+Mo 16. N+P-+G.M.4+-Mo

Soil samples drawn before plant-
ing, tillering, flowering and at harvest
were analysed for nitrifying power
(Waksman, 1923) ammonifying power
(Allen, 1949) and Nitrogen fixing capa-
city (Waksman and Karunakar, 1924),

RESULTS AND DISCUSSION

Ammonifying power of soils varied
widely at different stages between soils
and there were no significant differen-
ces among the soils (Fig 1). The values
rgnged from 25 to 30 mg N/g soil. The
apparent low values for ammoniacal
nitrogen might be due to the dynamic
biological transformation taking place
in quick succession resulting in the
rapid conversion of ammonium saits to
nitrate. A significant difference was
established between soils with regard
to their nitrifying capacity (Fig 2)
Biack soil had maximum nitrification at ‘
all stages of crop growth iollowed by
lateritic soil. In general, nitrification
decreased during the crop growth
period and attained 8 mirimum value &t
harvest stage. Maximum nitrification
was observed at tillering stage when the
plants require more of nitrogen for their
growth and establishment.
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Of all the nutrients tried green
manure application alone was beneficial
in increasing the ammonifying power of
the soils significartly (Fig 3). Katha-
vate er /. (1964) found that upto a
concentration of 100 ppm, molybdenum
enhanced the formation of ammoniacal
nitrogen from peptone. But in the
present  investigation molybdenum
decreased the ammonifying power of
soils. Ramaswami (1966) obtained
relationship between the total nitrogen
content of the soils and ammonifying
power of the soil.
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In general nitrogen and molyb-
denum fertilization increased the nitrifi-
cation of soils to & certain extent
(Fig 4). However, phosphorus and
green manure application - showed a
negative trend, In this regard contra-
dictory results were obtained by early
workers. Rajagopala lyengar et al.
(1954) observed that phosphorus fertili-
zation increased nitrification. Synghal
(1959) abserved that addition of major
plant nutrients except nitrogen to incu-
bated soils decreased nitrifying power
of the soil: Garbosky and Giambiagi
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(1962) reported that nitrification was
unaffected by organic nitrogen and
levels of phosphate in soil,
Anderson and Bosewell (1964) obser-
ved that addition of nitrogen resulted
in retarcing -nitrification in acid soils,
Ramaswami (1966) reported that the
content of either nitrogen. phosphate
or potash did not significantly affect
the nitrifying capacity of the soil,
Siddaramapra et a/. (1973) observed
maximum nitrification in the soil which

received nitrogen treatment every year

followed by the soil treated with farm

vard manure and super phosphate,.

From the previous work and based on
the present investigation it is noted that

whereas
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nitrification in soil is nht controlled by
the nutrient elements alone, but also
by other soil factors.

Significant differences could not

he -established batwean then snﬂs -at

different stages of crnp gmwth
(Table 1), On on average lateritic soils
fixed higher amounts of nitrogen (12.67
mg'g mannite) and a steady increase

was noticed during the crop growth.

Moore (1966) stated that nitrogen

sgained. in soil was the result nfthe
“cumulative action of numerous micro-

organisms fixing small quantities of
nitrogen. This may explain the absence

of significant differences obtained in
the work.
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In the present study none of the
{reatments gave any significant differ-
ences in nitrogen fixing capacity, indi-
cating that nitrogen fixation was not
affected by any of the nutrient elements
tried.  Waksman (1952) found that
amide, ammoniacal and nitrate nitrogen
strongly depressed fixation due to pre-
ferential uptake of applied nitrogen.
However, Mogheand Sinha (1965) and
Ramaswami (1966) observed that phos-
phate content of the soils as well as
added phosphate influenced favourably
nitrooen fixation by microorganisms,
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