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Nitrogen Balance in Soil and Nutrients Status of Green Gram
in Relation to Plant Population and Fertility Levels*

B. 5. YADAVA' and CHOKHEY SINGH®

The effect of two plant populations and six fertility levels on the nodulation.

nitrogen content and its uptake by three varieties of green gram (Phaseolus surews Roxb.)
and nitrogen balance in soil was studied. The number of nodules increased till 30 days

after sowing and thereafter their number declined,

cantly increased the number of nodules over control,
the nodule formation that was not affected by 10 kg Nfha.
what poor nodulation as compared to 'H-T70-16* (Vaisha),
gen antl jts fixation was more with high plant population than the lower one.

Thirty and 60 kg P.0./ha =ignifi-
Application of 20 g N/ha reduced
Variety “Cott.70" had some
The total uptake of nitro-
Appli-

cetion of nitrogen and phosphate increased the uptake of nitrogen by the crop and

the fixation of nitrogen in soil over control,

The niirogen content in root, shoot, its

tolol uptake and protein content was the highest in ‘Puss Baisskhi® but ihe highest

nitrogen fixation {(62.44 ka/ha) in soil was obtained with *H-70-16* and

'Coat, 70° (13.56 ka/ha).

Pulses, on account of high protein
content and their soil enriching capa-
bilities by fixing atmospheric nitrogen,
piay a key role in the agricuiture
production. Phosphate fertilization
has been reported 10 stimulate the
process of N fixation and the growth
of the pulses. Among all the pulses,
green gram, being of wider adaptabi-
lity, is extensively grown in the
country, but the growth, yield and
nitrogen balance in plant and soil
due. to different varieties, with varying

plant population and fertility levels
may not be similar under diverse
climatic and soil conditions. There-

fore, a trail to study the eifect of

lowast  with

nitrogen and phosphate fertilization
and plant population of different
varieties of Green gram on the N-
balance in crop and soil was con-
ducted during 1973 at Haryana
Agaricultural University, Hissar.

MATERIALS AND METHODS

The experiment included three
varieties of green gram (Phaseolus
aureus Roxb.) viz. 'H.70-16" (V,);
‘Pusa Baisakhi® (V.)} and 'Cott. 70°
(V,): two plant populations i.e., 3 lakh/
ha (P,) and 4.5 lakhjha (P.) and six
fertility levels i.e., No fertilizer (F,):
30kg P,0, (F,); 10 kg N 4 30 kg

* Part of M.Se. thesis submitted to the Haryana Agricultural University, Hissar

1-2 Haryana Agricultural University, Hissar.

367


https://doi.org/10.29321/MAJ.10.A03088

YADAV and CHOKHEY SINGH

P.O, (F,); 60 kg P,0, (F,); 10kg
N 4 60 kg P.O, (F,) and 20 kg N =+
60kg P,O,/ha (F,). It was laid out
in split plot design with 4 replica-
tions. The crop was sown on 22nd
July, 1973 by drilling 6 kg seed/ha
in rows 30 cm apart. The two plant
populations were maintained by thin-
ning the excess seedlings 10 days
after germination. As per assignments
of the treatments, nitrogen through
CAN and P.,O. through superphos-
phate was drilled before planting in
rows where the seed "was sown.
The sap before planting contained
1360 kg/ha as the total nitrogen.
The avsilable N, P,O, and K,O were
196, 17 and 386 kg/ha respectively
and pH was 85. At the harvest
stage the nitrogen content in plant
and total nitrogen in soil were
estimated. Nitrogen uptake by the
crop and its balance in soil were
studied by the formula:

=

N Balance = Y - (x-a) - N

where,
Y =Total nitrogen in crop (Root+
Shoot)

¥ =Total nitrogen in soil just before
sowing of the crop.

a=Total nitrogen in soil just after
harvesting of the crop.

N = Nitrogen applied through ferti-
lizers after taking soil samples
for x.

RESULTS AND DISCUSSION

The data on the number of nodules
per plant at fortnightly interval and nit-
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rogen content in plant at -harvest ara
presented in Table |.

In all the treatments, the nodule
formation commenced 15 days after
sowing and their maximum number
reached almost at 30 days stage, there-
after the number declined probably on
account of decay of the early formed
nodules. The two plant populations
did not affect the number of nodules
per plant at any stage. 'The increased-
number of nodules with 60 kg P,O,/ha
over 30 kg P,O, might be on account
of greater quantity of phospherus being
available for their metabolic activities.
This view has also bean reported by
Burkhart and Collins (1941), Roberis
and Olson (1944), and Vyas and Dessi
(1963) who considered degree of
nodulation to be directly related to the
utilization of phosphorus. Despande
and Bathkal (1965), Tiwari (1968),
Brar (1967), Kurup and Kalippan (1962)
and Kaushik and Singh (1969) reported
increased number of nodules with in-
creasing levels of P,O,. Ten ka N with
30 or 60 kg P,O;/ha did not affect the
number of nodules per plant, but 20 kg
N with 60 kg P.O;/ha slightly reduced
the nodule formation. The favourable
efiect of lower dose of nitrogen on
nodulation hss been supported by
Fedorov and Kozlov (1954), Bjslive
(1960) and Brar (1967).

The highest and lowest pumber of
nodules were formed in ‘H.70-16" (V,)
and ‘Cott. 70" (V,) respectively at ail
the stages of growth. The diiferential
behaviour of the varieties might be due
to the survival of Rhizobia with diffe-
rent host species.
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NITROGEN BALANCE IN SOIL AND NUTRIENT STATUS OF GREEN GRAM

TABLE -l Number of nodules per plant, per cent of nitrogen in roots and protein content in grz'a
of green gram
Mumber of nodules per plant % Protain

Crealiiing Days after sowing MNitrogen in grain

15 30 45 60 76 Root Shoot (%)
Flanf pupuintlun
By 4.9 43.3 20.4 7.0 2.5 0.7 1.8 20.6
Py 5.1 42.9 21.8 7.0 2.4 0.7 1.8 20,8
S.Em.= v 0.32 0.72 0.7 0.47 0.22 0.01 0,05 D.24
C.D.at 59 N.S. N.S. N.S. N.S. N.S. N.S.  N.S. N.5.
Fertllity Il:e;uala
Fo 4.0 40,3 17.6 6.10 1.5 0.7 1.8 18.7
Fi 4.4 43.1 18.8 9,7 2.6 0.7 1.8 20.6
Fa 4.9 42.6 211 5,2 2.1 0.6 1.8 20.5
Fy 5.2 47.8 24.3 8.3 3.3 0.7 1.8 20.2
F 6.2 45.0 24.4 5.8 2.9 0.6 1.3 221
Fe 5.4 40,0 20.3 6.0 2.8 0.6 1.7 21.0
S.Em=  0.56 1128 1.23 0.82 0.38  0.03  0.08 0,59
C.D.at5% N.S. 3.7 3.6 2.4 1.1 0.08 N.S. N.S.
Variotles
7 4.8 47.6 22.4 7.5 3.6 0.7 1.8 20,3
Vy 5.2 43.:& 20,8 7.3 2,3 0.7 1.9 21.2
Wy 5.0 3B.6 20.1 6.3 1.5 0.7 1.8 20.5
S5.Em.= 0.27 1.02 0.55 0.41 0.26 0.017 0.04 0.25
C.D. at 5% N.S. 2.8 1.5 N.S. 0.6 NS, 0.4 M.S.

The™ application of phasphorus in
combination with nitrogen resulted in
higher N content in shoot and protein
content in grain.  The highsr number
of nodules due to phasphorus might
~have increased the nitrogen fixation
and thus, making nitrogen available in
greater quantity to the plants that resul-
ted in higher protein content in grain
as repoted by Tondon and Singh

(1962), Kurup and Kalippan (12885} and
Yadav (1973). There was no consie-
tant effect ef nitrogen application en
MN-contant in shoot and protein contsnt
in the grain.

N content in rool and shoo! and
protein content in grain were the high-
gst in 'Puse Baijsakhi’ and loweszt in
‘Cott, 70°. This might be due to zoor
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nodulation in latter varieties com-

pared 1o the other two.

The data on the nitrogen balance
tn soil and plant are pesented in
Table 1l

THELE 1, Uptale ot nittogen and its balance

in crop and soil

Criginal =oil nitrogen {total) = 1360 kofhs

[

Upiake of nitrogen - BE
L (ke fha) eng 2E
= = AT - =
w et o a5
E a e 2 o=
i § & 8 E3F Es8
s 8 B S 288 oaz
Fiznt population
P, 1.6 a0.8 52.4 1310.2 <4-26.0
F. 1.2 100,82 102.8 1218.8 --54.9
Fertility lavles
Fo 1.4 64.2 65.6 1265.6 -=28.8
Fs 1.9 29.6 91.4 1315.8 <4-47.2
Fs 1.8 101.3 103.0 1211.9 +45.0
Fi 2.0 BG.0 88.0 1338.5 <467.5
Fu 1.9 107.8 109.6 1327.3 +66.9
£, 1.8 860 97.9  1327.0 -+44.8
Yierioties
Wy 1.8 861 87.9 1341.2 -62.4
W 2.0 87.7 08.7 1212.3 <4443
V. 1.5 88.7 a0.2 1280.1 -+13.6

Uptake of nitrogen in plants and
its fixation in soil was more with higher
plant population (P,) than with lower
~one (P,). This might have been

brought about by larger number of

nodules as well as the total dry matter
of the plants per unit area being more
with P, than with P,.
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Ten kg N in combination with 30
or 60 kg P,0./ha' increased. the total
uptake of nitrogen. This miglit be due.
to more-production of grain'and “straw
as compared to phosphorus alone.

The treatments 60 kg P,0, with
and without 10 kg N/ha resulted in
greater N fixation than 30 kg P,0, and
20 kg N+60 kg P.O,/ha, Lower dose
of N resulted in better nodulation and
higher nitrogen fixation "than higher
nitrogen dose which might have some
determental effect on the nodulation.
These results are in conformity with the
findings of Robert and Olson (1944},
Acharya era/. (1952} and Sen and
Rao (1953).

The highest N uptake was in ‘Pusa
Baisakhi” (V,) and the lowest in 'H. 70
-16'. This might have bsen due to
higher total dry matter production in
‘Pusa Baisakhi® (V.) and more content
of nitrogen in shoot and grain than the
others. N fixation was the highest in
‘H. 70-16" (V,;) and the lowest in
‘Cott. 70° (V,) probably on account of
better nodulation in ‘H.70-16" (V,) as
compared to ‘Cott. 70" (V,).
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