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Response of Soybean varieties to graded doses of Nitrogen
‘and Phosphorus’

G. KESAVAN' and Y. B. MORACHAN®

ABSTRACT

<A manurial experiment was conducted during Khariff 1963 with two varisties of soybean,
_with 3 levels of nitrogen and 4 levels of phosphorus, The results tevealed that among the two
ivarieties EC. 39821 was found to begood for sead yield than EC. 39824. The
fesponse to phosphrous varied with varieties, The variety EC. 39821 required 100 kg whereas

"EC. 39824 required 50 kg of phosphorus per ha.

Protein vyield was infiuenced by the

application of phosphorus and protein content was increased by the application of nitrogen,
Phosphorus significantly increased the oil per cent and oll yield,

Soybean (Glycine max (L-Merrill)is
recognized world wide as one of the
important sources of protein and ail
(43.2 and19.5 per cent respectively).
Though soybean was introduced at the
same time both in U, S. A.and India, it
has not made any headway in our
country.

In afertilizer trial in lllinois, U.S.A.,
the highest yield was obtained from
plots receiving 445 kg of ammonium
nitrate per ha (Anon. 1949). Gandhi
(1956) recommended 22 kg nitrogen
per ha in the form of ammonium sul-
phate for good vyield. Recent work
at Pantnagar revealed best performance
of soybean at 30 kg nitrogen per ha
( Anon. 1968 ).  Jethmalani e/ al.
(1969) recommended 20 kg nitrogen
per ha for inoculated soybean based on
vhe wark at Jabalpur. Similar trials in
Tamil Nadu soils are lacking.

In Mississipi, U. S. A., Anthony
(1967) reported that an annual appli-

cation of atleast 50 kg per ha of phos-
phoric acid was found necessary. At
rates up to 224 kg per ha of phosphorus.
Islam (1964) found increased seed and
dry matter yield. Singh and Singh

(1968) obtained linear response to

applied phosphorus up to 80 kg per ha.
Gandhi (1956) recommended 66 kg
per ha but Sethmalani et al. (1969)
recommended 80 kg per ha of phospho-
ric acid for profitable yield. Singh
and Saxena (1969) advocated the appli-
cation of 100 kg phosphoric acid per
ha based on the studies at Pantnagar.

Application of nitrogen and potash
resulted in a slight decrease in oil and
increase in protein content (Fillers,
1918).  Stark (1924) found that
application of phosphate in addition
to lime stone and organic matter inc-
reased protein and decreased oil con-
tent to a marked degree. In ltaly,
Ramagnoli (1949) found phosohorus
and potash fertilizers to favour oil for-
mation and nitrogen fertilizers result
in high protein and seed yield.
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MATERIALS AND METHODS

An experiment was conducted to
study the response of two soybean
varieties to graded doses of nitrogen
and phosphorus under inoculated con-
ditions in Central Farm, Coimbatore
during Khariff 1969: Split plot design
with three replications was adopted
assigning the two varieties viz., EC
39821 (V1) and EC 39824 (V2) and
four levels of P,O; viz., 0, 50, 100 and
150 kg per ha to the main plots and
three levels of nitrogen viz.,, 0, 30
and 60 kg per ha to the sub plots.
The growth, vyield and quality
characters of soybean were
studied. Iron deficiency was noted on
the leaves during the seventh week
and a uniform spraying of 0.4 per cent
ferrous sulphate neutralised with lime
was given.
RESULTS AND DISCUSSION

The results of plant height, number
of pods per plant, total dry matter pro-
duction, seed yield protein and oil
content are presented in Table 1and 2.

Plant height

The height of the plant differed
significantly among the two varieties
due to their genetic make up. EC 39824
was taller (42,13 cm.) than EC 38821
(28.23 cm).

The levels of phosphoric acid had
significant negative influence on the
plant height; successive additions of
phospharic  acid gradually reduced the
plant height but the difference was
non-significant.

Number of pods per plant
There was a significant difference

between the varieties with V2 giving -

increased number of pods (29.58 pods/
planti. :
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The influence of phosphorus. over,
the number of pods per piant was
significant. Pods being one of ;hg

“important vield attributes, and because

phosphorus play a vital role in the:pro-
ductive phase of the crop such increase
is anticipated. This s in cﬂnformlty
with Singh and Saxena (19639).

Total dry matter production. . ) _' :

Varieties differed in their total dry"
matter production. Since. V2 is taller
with more nodes it recorded more dry
matter production with 3,168 gmfp{gnt_'
as compared to 1.572 gm | plant in. V1.

- Application of phosphoric acid:
significantly influenced the: total dry
matter production. Maximum dry’
matter production of 3.393 gm/plant
was recorded in treatment 100 ka
P.0; | ha followed by 2.370 gm | plarit

.in the treatment with 50 kg P.O; [ ha.

The highest level and no phosphorus:
WEre on par. _ h
There was significant varietal diffe-
rence in their response to P.0:; appli-,
cation (Table 2) while the variety EC.
39821 responded upto 100 kg P.O./
ha with an yield of 1706 kg. The
variety 39824 responded only upto
50 kg P.O;/ ha with 1394 kg. This
differential - response was reported by
Howell (1954) and De Mooy (1965).

Protein content of seed and prutem
yield

Protein content was 41.69 and
46,69 per cent resnentwehr in the
varieties EC 39821 .and EC-39824.
This is in agreement with.. the fmdmgs
of Krishnaswami and Pundarikakshudu
(1970) whemm they had recorded
41,22 and 47, 13 per cent of protein in
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Table 1.

" Influence of varieties on yield and different growth and yield attributes

B4tk : Total dry .
s o Mean Mean No., .
Vatieties ' ‘height - of pods matter  Seedyield  Protein P;?;ﬁ::n Qil pér
o Heputs i, pt?:u;;:un kg/ha content 9% kafam cent
Vi, 2823 16.85 1572 804 5 41,69 336.7 20.89
V2 4213 25,58 3.168 914.0 4669 428, 19,20
SE .. :0.63 0.80 0.081 - - 24,9 -
co 193 1.82 0.184 - - 75.6 =
“FTest + - Sig. Sig. Sig. - - Sia, -
Table 2,
Influence of phosphorus on vield and different growth and yiald attributes
SN Total dry A
Lq_wals of =~ Mean Mean No. e Seed Protein Protein it per-
Pa0s- ¥ height of pods oduction yield tent % yield gt
in cm per plant  ProcHe ka/ha CRIeRL ka/ha
ingm
g " 3B.40 17.22 1.751 618.01 42.80 269 6 18.95
a0 : I_Eﬁ.Si 21.22 2.370 9971.63 . 43.46 443.7 193
100 33.63 25 55 3.393 1179.40 44.51 513 4 20,34
180 33.25 271.08 1 8656 645,80 45.99 302.9 21,50
SE 0.87 0.84 0,086 310 0.07 35 3 0 22
¢D 2.66 2,54 0,262 9.41 0.22 107.0 0.67
FTest = Sig. Sig. Sig, Sig. Sig. Sig. Sig,
Tahle 3.
Intluence of levels of N on protein contant
Levels of Frotein per cent S.E c.o
Nitrogen
B 43.87
N 44,28 0.08 0.26
Ne 44,42
Concision: N2 N2 NO
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the varieties EC. 39821 and EC, 39824
respectively.

Protein content showed linear
trend with increasing levels of phos-
phoric acid in both the varieties. The
importance of phosphorus to protein
formation was emphdsized in general
by Sircar and Sen (1941) and Eaton
(1950). Stark (1924) and. Fuleky
(1943) reported increased protein
content for applied phosphoric acid.

The influence of nitrogen is seen
in increasing the protein content of
seed (Table 3) Increased protein content
for the applied nitrogen was reported
by Fellers (1918), Norman (1344) and
others.

0il content in seed and oil yield:

Oil content in E.C. 39821 and EC.
29824 was 20,89 and 19.20 per cent
respectively. Application of phosphoric
acid influenced the oil content signifi-
cantly. Maximum oil per cent of 21.50
was recorded by the application of 150
kg P, O; per ha followed by 20.34 per
centat 100 kg P, Og/ha. Theevidences
of Kornberg and Pricer (1953). and Van
Baalan and Gurin (1953) indicated the
need for phosphorus compounds both
in formation of fatty acids and their
esterification to form oils.

REFEREMCES

Univ. Agri. Expt.

NYMOUS, 1843 llinois
Ao Field erop absir.

_Sta. Report. 47-49,
'23:1951.

ANONTMOUS, 1968 Proceedings of the Second
Workshop  Conference  of  All India
Co-ordinated Research Project on Soybean,
[.C. A, B, New Delhi.

ANTHONY, J.L. 1967 Fertilizing Soybeans
in  Hill section of Mississippi. Bull.
Mississippi Agrie. Expt Sta. T43.

‘DE MOOY, GC.J. 1965
of soybean varicties to application of phos-

Differential response-

26

© [Vol.'60,-Noi'd

phorus, potash and  esleium carbonate
material with respoct 10 leaf numpnminﬁ
Diss. Abstr. 261 13 Soil Fertil. 29: 10885,
EATON, S.Y. 1950 Effects of phnvphurus the-
ficiency on growih and metabolism of sm,r-
bean.  Bor, Gaz, 111; 426-436. :
FELLERS, C. R, 1918 The Lffncla!inuculalinn
femlsmr treatinent and cortain minerals Gn
the yield, composition and nodulg fnnﬁaunn
of soybean. Seif Sci, 6: 81-119, B
FULEK‘!" G, 1843 EHect of fertilization and
inoculation on the protein - &nd oil * conlent:
of soybeans. Kiver! Rozlem. 43 1 304+
309, Blel. Abser, 177 1843
GANDHI, R.T. 1966 The new soybesn for.
your farm. Iadian Fmyp, 5 (10): 78

HOWELL, ROBERT, 1954 Phosphorus nutri-
tion of soybean, Plant Physiol. .29, """
ISLAM, A. 1964  The vyield and chemical

eomposition of soybean as af{ected by three'
levels of complementary nutiienis’ assa-
ciated with five levels of ° phosphorus,
Pakist. J. Soil Sei, (1) 32-49.  Soil
Ferpi, 29 1965, -

JETHMALAMI, S. C., HARRY C. MINDR.. K. L,
TIWARI & 0, P MOTHIRAMANI 196%
Soybean cultivation - package of practices,
Accent on’ soybean. fndian Fiep, 19 {6)';
17-18, 33, )

KOREN BERG, A, and W.E. PRICER ~ 1952
Enzymatic esterification of glycerophosphate
by lang chain fatty acids, Jeur, Biel; Cfum

204 345-57,
KRISHNASWAMI, R. and R. Fundanhakﬁhu;!u
1870  Environmental influgnce on Seced

protein and oil in soybean. {Unpublished).

NORMAN, &, G. 1944  The nitrogan nutri-
tion of soybeans Proc. Soil Sci, Soc!
Amer. 8 226-228. ]

RAMAGNOL!, M., 1949
sovbean growing in Italy,
Subtrop. e. Trop. 43 (719):
Bial, abstr. 25: -1951,

SINGH, J. N, and’ M, C. SAXENA 1963
Sovbean at Pantnagar Tech, Bull: 6,
UPAU, Paminagar.

SINGH, V. and.T. F:SINGH 1968 Effect.of
spacing. nitrogen and phosphiorus levels. on
yield and protein content of soybeans,
Madras agrie. *J. 55 (3): 129-133,

SIRCAR, 5. M. and M. K. SEN, 1841  Effect

' of phosphorus deficiency on’ growth and
metabolism in_rice levels, Indian: I, agrrf:
Seio 17 ¢ 193-204.

STARI{ AOBERT, W. & 1924 Enwrunmental
{actors affecting the proteif-and @il content
of soybeans and the iodine number of soy-

Investigations  on
Riv, Agrie,
"154-160,

bean' oil. J. Amer, Soc. Agrpn 16:
G36-645.
VAN BAALAN, and S. GURIN 1953 Cna

factor _requirements for lipogenesis.. ! ot
Biol.Chem. 205 : ° 303:308.



