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Nitrogen and Phosphorus needs of Gram (Cicer arietinum)

along with Bacterial Fertilizaiion

D. V. SINGH!. R. P. 5. CHAUHAN®, K. SINGH" and B. PAL'

Experiment conducted at R.E.S. Caollege Agriculiural Research Farm Bichpuri. Anra
to find oul the response of Bacterial Fertilization to gram with N and P jovele has
shown that: (1) Gram responds lavourably to inoculation and N and P Fortiiization.
!Innl:ulaliun increasad the grain and strow yield by 12.4 and 9.5 por cent. {2) inocula-
tion. at 80 or 120 kg P.0,fha alone or with 15 kg N/ha as siarer dose was statisticatly
BN oar 120 ke FuQ, in

Inoculstion alongwitn B0 Lg

15 or 30 ka with

‘respect of yield and M and P content of plants and (3)
P:0, proved to he the most economic combinatisn which eould increcse 33 par cont

egually offective 1o nitregen fertilization at

grain yield over control, 18.6 per cent over inoculaiion alone and 11.8 per cent over

inoculation with 40 kg P.O..

Biological nitrogen fixation has
been the mainstay fnr the nitrogen
nutrition of crops at least in deve-
loping countries |like India where
the cost of fertilizers has gone up
steeply. Atmospheric nitrogen can
be tixed by AhHizobium the legume
bacteriax in the nodules. The Fhi-
zobium legume symhbiosis is estimated
to add nearly 14 million tons of
nitrogen per annum all over the
world which is almost half of the
industrially - fixed nitrogen (Subba
Rao, 1974). Among several environ-
mental and biochemical factors affec-
ting nitrogen  fixstion, phosphate
manuring of legumes is well under-
stocd by different workers  (Katti,
1968, Singh, 1971; Tikka, 1972).
Starter dose of N application through
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fertilizer along with inoculation may
help raising the nitrogen fixing
Cﬂﬂaﬂll‘u’j An experiment was conduc-
ted to #ssess the capacity of Ahrzo-
bium to fix atmaspheric nitrogen by
gram crop in the soil-climate-complex
of Aagra and to find out suvitable
combination of inoculation and/ or
nitrogen and phosphorus for the
practical use.

MATERIALS AND METHODS

An experiment was conducted
at the R.B.S. College Research Farm,
Bichouri, Agra on sandy loam =oil,
low in available nitrogen, medium
in available phosphorus and high in
available potassiumn iavailableN =2323.2
kg/ha, available P,0. = 28.7 kg/ha

Cn Use of Salino Water
. B8 5 Collcge. Bichpuri.
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and available K.O = 242.0 kg/ha).
The experiment was laid out in a
randomized block design with three
replications with aross plot size of
9 x 5m. The total amount of niirogen

and phosphorus was piaceo. o' cm
below the sced at sowing' through
urea and superphosphate, respectively
(Table 1). Rhizobium . culture - was
applied by coating arround the seeds.

TABLE 1, Effect of inoculation and N and P faertilizer application on yicld and N and P autrition
of gram
Yield {yfha) N content P conient N uptake P uptake Total uptake
("e) . (%) (%) (kg/ha) (kg/ha) (kalha)
Treatments 5 g g g % g g é g g
5 &% ® & 6 & 6 & &5 & N P
NoPo 21.0 22.5 2.82 0.72 0,42 0.06 52.90 16.20 8.81 1.35 69.10 10.16
N, Po 23.7 247 2.81 0.80 0.45 0.05 69.02 19.77 10.67 1.24 88.79 11.27
NPy 25.3 250 2.92 0.79 0.76 0.09 73.92 19.80 18.24 2.256 93.72 21.432
NPy 282 27.9 2.81 078 0.88 0,12 81.50 2172 24.25 3.33 10322 27.59
N3Py 28.2 27.8 2.82 0,78 0,86 0.13 82.43 21,72 24.27 3.62 104.7i5 27.89
NaPq 23.6 24.6 2.89 0,79 0.46 0.05 68.35 19.423 10.90 1.23 87.78 12.13
NyPy 5.1 25.0 2.91 079 0.75 0.10 73.04 19.73 18.83 2.49 92,77 21.32
NoPy 28.0 27.0 2.91 0.78 0.85 0.13 81.50 21.04 23,80 2.51 10254 27.31
NyPp 28.1 -27.8-2.92 -0.79~0.88- 0.12—82.11—22.01 —24.70 73.39 -104.12~28.09
NPy 23.9 25.9 2.90 0.82 0,40 0.06 69.25 21.19 955 1.55 90,44 11.10
NaPy 25.0 26.1 2.0 0.80 0,70 0.09 67.45 20,90 17.41 2.35 88,36 18,76
NsPy 28.1 27.6 2.92 0.79 0.83 0.12 81.90 21.84 23.31 3.32 103.74 26.%3
NzPy 28.0 28.3 2.90 0.80 0.83 0.14 75.60 28.70 23.84 3.27 98.30 27.2%
NyPo 23.4 26,56 2.92 0.82 0.45 0.04 £8.27 21.70 10.52 1.06 88.97 11.38
NP, 25.0 26.5 2.80 0.82 0.73 0.80 72.65 21,70 18.30 2,12 94.35 20.22
NyPy 28.0 27.8 2.0 0.81 0.81 0.11 82,04 22,52 22.66 3.06 104.56 25,752
WP 28.1 27.8 2.92 0,82 0.85 0.12 82.05 22.84 23.80 3.34 1A04.89 27.24
C.D. 895 2.4 1.8 0.22 0.06 0.08 0.03 7.94 1,92 203 0.44 1250 3.2
My = No inoculation and no fertiiization Po = No application of phosphoius

Ny = Fertilizer N (@ 15 kg/ha
N. = Inoculation only

P, = Phosphorus @ 40 kg P20fha
Py = Phosphotus (@ 80 kg PsOs/ha

N3 = Inoculation with }cnlizer N @18 kg/ha Pa = Phosphorus (@ 120 kg PyOsfha
Ny = Fertilizer N @ 30 kg/ha
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C=24 variety of gram (Cicer arietinum)
at 50 kg/ha was sown at a row
distance of 30 cm, At harvest grain
and straw vyields were recorded and
the samples were analysed for nitro-
gan and phosphorus contents in the
wet digest (Snell and Snell, 1955),
and . vanadate phosphomologybate
yellow method (Chapman and Pratt,
1961), respectively. The uptake of
these nutrients was also calculated.
The statistical analyses were done
as per the methods described by
Snedecor and Cochran (1967). Profit
index of different treatments was
calculated over the net return under

control. The net return value under
control was considered equivalent
ta 100. Net return as given in

Table 11 refers to the gross
minus total costof cultivation.

return

RESULTS AND DISCUSSION

From the perusal of the data in
Table |, it is evident that application
of N and P fertilizers and inoculation
with Rhizebium culture had a signi-
ficant effect on grain yield. Highest
yield i.e. 28.0 to 28.2 qfha was
obtained where phosphorus at the rate
of 80 kg or 120 kg P.O, was applied
with either of nitrogen level. The
effect of each nitrogen treatment in
respect to yield was almost the same
at both the P levels. [Irrespective
of nitrogen levels, 80 kg P.O; produ-
ced the same amount of grain as
produced by the application of phos-
phorus (@ 120 kg P.O./hs. The addition
of nitrogen with incculation did not
significantly increase the grain yield
over inoculation alone or with the
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levels of phosphorus, At 80 kg P.O./
ha inoculation increased Lhe grain
yield by 33.0, 186 and 11.6 ps-
cent over contrel, inoculation zlons
and inoculation with 40 kg P,C.,
respectively. Thus, bacterial inocula-
tion in gram proved to be mora
advantageous if it is advocated wsitn
phosphorus application @ 80 kg P.O..
Inoculation replacéd the use of 1%
kg/ha nitrogen and thus, could =zva
33.3 kg urea per hectare. Inoculation
alone can fulfil the nitrogen reguirz-
ment of gram ecrop but sufficiest
amount of phosphorus. Tikka (1972
also reported that application of P.0;
is a must for gram. According io
Katti (1968) yield characters of gram
were influenced by inoculstion
P.O, treatment in salluvial clay locam
soil. The dats in Table |l clezriy
raveal that inoculation of gram with

i
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TABLE 1l. Economics of different iresiments
of Rhizobivm inoculation and N and P Fertilizar
application in gram

Treatmenis MNet roturn Profit indax
Rs./ha

Control (NyPs) 2253.50 100.0
P 2623.35 116.4
MiPy 2591.55 115.1
Pz 2776.65 1232
Py 2526.15 112.0
WPy 2666,00 118.3
MaP 2612.20 115.9
A 2792.30 123.5
1aPy 2517.00 111G
MeP 1651.15 1175
L, 2543.65 113.2
TPy ATAE 15 121.7
NePs 2589.16 100.5
NP, 2597.80 1123
Py 2502,30 111.0
WPy 2G681.30 118.4
NP 2424.80 167.6
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Ahizobiurm has increased the yield.
Further, Rhizobium inoculation along
with B0 kg P,O,/ha has been found
cconomical,
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