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el U wont docortont Tertilizer
elen s arrlied Uaow ol Fhs Tlcets troing monitesiod quickl
on plant growit: «ud wliimately on crop yields. The umorked
increase in crop yields, in the world, recorded during the
past 30 years couid largely be linked with the steadily

increasing rates of nitrogen application.

Phosphorus, potassium, as well as the other essential
nutrients are in a sense lesgs important, as they are nceded
in smaller amounts besides that agricultural soils are com-
monly able to provide a larger percentage of the crop
requirements for these elenents commared to nitrozen. Rec-
ently larger rates of apniication of nitrogen, especially
to soils that are low in this clemeant has hesn greatly

increased,

From a scientific standpoint, there has been exhen-—
sive studies lasted for aany years to investigate the

4

efficiency of nitrogzen apnlied to soils, What is t:.e fate
of tic nitrogen after it reacnes the soil ? How mueh of
it is acvually recovered ia harvested crops and how much

is lost, and through what channels, or by what mechanism %
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clture crea e Sebobano on whe vestern coastal enloar-

e

aous soilsof TToA LT o )i 3
aous solisof TLA.R. M. U o seems reasonable to study

the I¥ balance iu these goilg, in a trail

aiming to clarify
nitrogen losses and

gains under our local conditions.
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Daring whe pasgb £1ifty yvears or NoOre, many ailcempis
3 f o 5 kb

<

have veca made fo oo an netrogen halance sheets Tor hoth

cropped and uncry2pp-d soils,

On the e..» oi income, accurate values for additions
in forms of ralriall, irrigation water, seeds, fertilizers
and manurecs are usually available, However, if legumes
are grown, there are difficulties because the quantity of

nitrogen supplied from tae air by Rhizobia is not likely to

be known accuratel: under field conditions.

On the cxpenditure side of the balance shect,accurate
values for the nitr geil removed in harvested crops are com-
monly available. 43 for wind and water erosion, there are
usually of only winor inportance in carefully planned

field studies. ILeaching however resents n major nroblem.
> 8 ) - :

Nitrogen Gain

iHlaintenance of soil nitrogen depends mainly on sym-
biotic and non-symbiotic nitrogen fixing organisms. The
nitrogen fixation is carried out by two types of biological

systems:
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othe plaat-ilol srin Syavdloegls in owadeh the nitrozen is
fixed by clcoe co-operation between higher plants and

micro-orsanisms, portieniarly in root or leaf tissues.

1

- Non-symbictin nitrozen Tixaticn :
Y -~ 2.

Fixation by higher plants themselves had never been

proved unequivecally, although claims to have done so have

been made periodically since the discovery of nitrogen fix
ation. As an exanple is the clainm by Chakraborty and
Gupta ( 1959 ) that rice plants grown in nubtrient solution
fix nitrogen. This was, however, refuted by Hart and
Roberts ( 1961 ) who repeated these experiments under more
carefully controlled conditions. IMiller ( 1963 ) revorted
gains of nitrogen by pea and maize Plantsgrown wilth +their
root system in sterile nitrogen-free rutrient solutions to
witich vitamin 312 was added.

Russian workers claim o have extracted from highier

plants, an enzyiae which ig capable of li~-fixation. Such
extracts from bireci, tobacco and begonia leaves and from
rye, wheat, oats and timothy showed enrichaent of un to

2 atom percent excess Bl5 in the ammonia + amide frachtion
after 30 minutes exposure to labelled N, ( Turchin,Berseneva

and Zhidkikh, 1963 ).
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O . Ao o viow sos Deen contiraed b Sic

CLBEl ) dn hiis uonograph on the role of tlne-green ol

2] zae

&S
in the nitrogen economy of Indian agriculture. The inoc-
ulation experiments made by Bjalfve ( 1956, 1962 ) also
indicated thet algae may fix appreciable amounts of nitro-
gen in soil. Using flasks for his experiments, he foun

that algae fixed 350 1b/ac/an in light in contrast to 20
1b/ac/an for those kept in dark, using sandy soil supvle-
mented with P, K, Ca and straw. Relwani ( 1963 ) inoculated
a so0il with a mixed culture of blue-green algae. iis exp-
erinents were alsc repeated in pots and field. His resulis

indicated that the algae provided an effective substitute
s P

for dressing of ammonium nitrogen.

Soils contain a number of free living nitrogen-
fixing organisms, and though most investigations had heen foeu-
sed on  two groups of bacteria i.e. Azotobacter and clos-
tridia; the demonstration in recent yeaxrs shows thalt a wide
variety of micro-or-aiisas posses nitrozen-fixing abilit-r,
Many workers ( Jensen, 1950 and Allison, 1955 ), at least
those outside of Russia and India, consider tuat t..e aver-
age quantity of nitrogen fixed in the soil by free-living
organisms is small; thus some believe that their efTect

shiould be neglected in tihe balance.
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coern ool he Piwed i fiedd DLCTUS 0%
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lysimeters, ignn cruvriouted Yo noa~syabiotie pacteria,

Chapman, Tiebis and Rayner ( 1949 ) reported gains up to

40 pounds of M per ~ere aimially under mustard, and
Gel'Tser ( 1961 ) reported from 45 4o 66 kg/hectar/yoar
under perennial crasses and iries. On studying +the
changes occurriny in the nitrogen fractions in sharaqi
soills Abdel-Malek and Rizk ( 1966 ) Ffound that the increase

in anitrozen speclally orzanic fraction is due to the iner-

ease in Azotobactcr cecunts. Such is supported bv the
V5T P X

' 37,

findings of Taha ot al. ( 1967 ) who stated that +the iner-
ease 1n the amount of nitrogen fixed could “e attributed
to the presence of hicgh densities of Azotobacter and clos-
tridia. The average amounts of nitrozen fixed per week
were found to bhe 0.61, 0.49, 0.97, 1.22 and 2.60 g 1'/100 g
of carbon oxidized in tiie O, 1, NP, HPK and FYM treataents

respectively.

Call for soil incculation by + s free 1ivi;
adpeared recertly from taie helief that certoin beneficial
micro-orzanisms could be scaaty in a particular s0il, This
nad been practiced on o wide scale, usually with Azotobacter
cultures, by tie Russians. In contrast, other views Tingd

a little critical evidence concerning the increases 1in
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07 Uil acuion of
evidencod taalb i
nitros en Wililexy

( 1956 ) found +thob 1.0 - 1.5 noew nitente/ soil prevented
\

nitrosen fixation by Azotobacter. Irert ( 1950 ) ghownd

. . e F _ . s
that amide~, Ui,-, and .i0.-I stronzly depressed fixalion

FRN 4
due to preferential uptak

'

3
> of tie applicd witro-e . Tuwaran
( 1960 ) found tin-t tie added % in~ibiied nitro-en fix-
ation, ammoniacal nitrogen showed the swollest elfcct waile
NOB-E exaibited the largest one. Greenland ( 1962 ) fou.d
that 200 p.i.m. NOB—N was sufficient enough to prove t anv
increases in soil H during iacubation, waile in t.c ahs-
ence of nitrste inereases up to 10% of the initial total

wer~ obtained.

— \

shawky ( 1970 ; on studyinz the availabilit

soil anmoniacal nitrogen to Azotobacier and its effect on
wdtrogen fivation found that the fixation took place in

spite ol the presence of relatively big amounts of
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