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RELATIVE EFFICIENCY OF NITRCGGEN, PHOSPHORUS AND
SULPHUR ON YIELD AND YIELD €ONTRIBUTORY
COMPONENTS OF SOYBEAN (GLYCINE MAX, L.)

M. Akbar, M. K, H. Shah, E. Rasul, and A. N. Ahmad
Depariment of Botany, Tniversity of Apricultyre, Faisalabad,

The influence of nitrogen, phosphorus &nd sulphur zlone and
in combination was computed for yield and yield components of
%o soybean cultivars. The doses employed ware zero, 0.382 mg
N,0.582mg P, 1.97mg S, .32 mg N + 0.582 mg P, 0.582 mg
F+1.97Tmg Sand0.382mg N + 1.97 mg § per pot containing
10 kg soil, There were five raplications in all, As judged from
this study nitrogen stimulated plant height and leaf ares and phos-
phorus reduced days to Aowering, Nitgrogen + phosphorus sho-
wed much improvemant in pod setting, enhanced length of pod,
reduyced days to maturing and was high yielding cormbination
Among the eultivars of soybean, Davis proved to be eatly maturing
and high yielding.

INTRODUCTION

To enhance soybean production, yse of fertilizers in appropriate ampunnt
and at proper time is of great impriance. Applicatisn of nitrogen alongwith
adequate supply of phasphoras helpsin increasing soybean praductivity conside.-
rably. Phospharus alse plays pivotal rolz in stimulation of nodule bacteria, while
sulpbur deficiency affects the chemical composition of stem, leaveas and seedy
{ishizuka, 1971;: Sharma and Bradferd, 1973; Moaursi er ar. 1974 and. Hamisag,
1980Y. Bulphate application is known to increase and phosphorus application dec-
rease dry matter yield significantly in Trifoliun alexandrium L. {Marok and Dev,
1980). The seed yield and forage of Vicia fhg L. ware infrequently and unpre-
dictably affected by the rate of nitrogen application, method or application date
(Richards and Soper, 1982), The Present experiment was plapned to evalyate
the effect of phosphorus, sulphurand nitrogen application on the yield of soybean
cultivars,

MATERIALS AND METHODS

Experiments on soybean wete condusted dacing 1982-83 in uniform sized
pots. The soil used was collected from the fields of the experimental area of



the Department of Botany, University of Agticolture, Faisalabad agd wixid up
thorgughly, dried and sieved through {mm sieve, Each pot, lined with polyeth-
¥line bag, contained 19 kg of s0il. Certified sped of soybean cultivars nameiy,
Williamn and Davis was sereened for uniformity of size, The experiment was
laid out jp a completaly randoimisad design with five replicates.  The fergilizer
treatments of 0.382 mg N, 0.582 mg P, and (.97 g 8, 0.382 mg N + 0.582 ms
F,0382mg N + 1.97mg § and 0.587 mg P + [.97 mg § per pot in the farm
of Urea, rriple sy perpacsphate and potassium sulphate were applisd ptior to
sowing. There were 10 plants in each replicate.  Observations an morpholegi-
¢al characters were mads throvghout the ¢xpeérimental period, At maturity,
plants were harvested and data gn growth and vield ware obtained. Apalysis of
veriance (Steel and Torri, 19605 and Duncan’s Muliiple Range Test (Leclarg
el al, 1962} were employed to compare the treatement and variety means,

RESULTS AND DISCUSSIONS

The data presented in Table | reveal thar application of nitrogen brought
about statistically significant change 1n plant height showing thereby that seybean
plant is capahle of making cfficient use of nittogen fertilizer towards vegetative
growth irrespective of the combinations, On the average, tha plant height ranged
frem 17,6 to 25.5 cm. Furthermore, the analysis of varfanes showed that Davis
tended to be taller than William ciitivar of soybean, This level of citrogen
seems to be the most favourable in creating a suitable baiance betwaen the supply
aad the sink i.e. nutrients agd the plaut height, Ag iacrease in plant hsight
with nitrogen in noz-nodulating isolines ol soybeen has already hzag recarded
{DIsan et al, 1975 and Moucsi et g/, 1976} but thege findings ars iy contrary o
Saleb (1976) who observed an increass in plant height of soybean after ghasphg.
fus application. Soybean plant reepended well to nitrogen as wel| ag nitrogen 4
phasphetus and nitrogen + sulphur combinations in building up of Jeaf area g4
indicated by significant differepcas among the tresiments, The rate of stimy.
latfon way significantly higher in ai] the treated plants than ;
William fadicated greater leaf area (2210 cm?) than Davyis {(I2.76cm?), The
sesvlts are in agreement with that of Jshizuka (197!) whoe found that nitropen
fertilizer promoted vegetative growth in soybeen plant,

Phosphorus treatment reducad the number of days to flowering a5 ¢oyp-
pared to other treatments, Ig Davis, phosphorus traaiment induced signiflcam]}r
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early flowering, whereas all the other treatments delayed jt. Ia William, nitro-
2¢0 + phasporus treatment stimulated early floweting where as other treatments
tended to delay it. Similar tesults were recorded by Moursi of af, (1976} on
lupin and by Saleh {1376} on soybean., Ag regard to the response involving the
number of pods, treatment with phasphorys + sulpher and sulpher + oitrogen
Bnd phospharus appeared to haye statisticaily similar resuits, Davis prodyced
more pods than William, The number of pods for nitrogen + phesphorus was
1he maximum and was closely fallowed by that of nitrogen treatment, whersas
all ather combinations of single treatments could not bring about mych impro-
vement in pod setticg. The results of thjs investigation are ip agreement with
those of Ahmad and Shafy (1975), but are at variance with those of Muralidharan
et al. (1975), Dahatonde and Rahate (1974) and Saleh (1976) who reported
significant increase in pod seiting after phosporus application on various plaot
species.  The pod length was significantly stimulated by nitrogen + phosporuos
application, Howevee, the difference ja Pod length dye 1o nitrogen, phosphoras,
sulphur and nitrogen + sulphur was sfatistically non-significant, These findings
are in conformity with those of Mouyrsi ez a7, {1976} and Ruhes {1975) who also
suggested an increase in leogth of pod afier phosphorus or aitrogen application
in different plant species,

The data on maturity showed 1hat nitrogen + phosphoryy combination
induced early maturity, while all the other treatments could not shaw much
improvement. Just like days taken to Howering, phosphorns also Teduced th:
dags for maturity in Davis (31 days), while William took 21 days to rfeach full
matueity, This wide difference in response shown by the two cultivars could
possibly be explained by the difereace in thejr system of morphogenetic coatrol,
Similar findings have been reported by Saleh (1976) who recorded that phosphy-
rus application reduced number of days to maturity is soybean plant. Yield je
the total expression of most of the morphologicil and physiological characters
of 4 plaat and is the nst result of the interaction of genolype with the environ.
mantal factors.  On this basis, treatments with hitrogea, nitrogen + phosphorys
and gitrogen + sulphur were classed as high yiclding, phosphorus and aulphur
88 mediom yielding ard phosphorus + sulphur as low yielding, Thus, if a judj-
cious amount of nitrogen alane or in combinatioa with phosphorus and sulpher
it applied through an a&ppropriate method it may greatly boost up the Field,
Napgju (1876), Aulakh and Pasricha (1977) and Marok and Dev (1980) have
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showed that nitropen, phosphorus, ot thsir combinations were respansible for
increased yield.

In the light of these results, ons might speculate that there is a close corre-
lation between vegetative growth and yield for both the coltivars. The failucs
of response to some fertilizer levals can well bs attributed to the limited geuct:c
potentials of the cultivars with raspsct to efzizat naz of the disxs of fertilizers.
Deficiency of mirconutrieats like F2, Cu and Za may dlso caass failare in gett-
ing proper respouse to NPS. Howsver, further studiss of this natare involving
micrahutrients are wartanted. Stimulation of vegetative growth induced by
appropriate nitrogen, nitrogas + phosphoras and nitrogen levels may help the -
plants in realizing their potential yicld. Therefore, this warrants an extréms .
caution while recommending fortilizer levels for a particolar variety. Co

REFER ENCES

Ahmad, S. and M. Shafi, 1975, Ed:ct of ditf:rent levels of N, P, and K on thb
vield of pea (Pizum sativim L.). J. Agri. Res, (Pakistan) 13 {1): 417432,

Aulakh, M.S., a0d N.S, Pasricha, 1977. [nteraction effect of Sulpher and Phos-
phorus on growth and outrient contsnt of Moong (P, Lurews L.). Plant and
Soil 47(2) 1 341-350. '

Dahatonde, B. N. and ¥. T. Rahate, 1974, ETzcts of levels and mathads of

- phosphate fertilization an the yield contributory characters of summar

grouad nut (Arachkis hypagea). Puajabrap Krishi Vidyapaeth, Rascarch
Journal 3 (1) : 1 4.

Hamissa, M, R, 1930, Rupnm: nt' faba brans(Ficia fabayto N.P, 2ad K. FABIA
Mewstatter. Mo, 2, 40.

Ishizuka, J. 1971. Nitrogen nutrition of soybesn plant 1. The reiationship
between growth and nitrogenous constituents, Res, Bulletin of the Hok-
kaido National Agri. Expt. Station Ne. 9827-33, '

Leclarg, E. L., W,H. Leonard and A.G. Clark, 1982, Field plot Technigues,
Sec. Edition, Bargess Pub, Co. 426 South Sixth Street Minpeapolis 23,
Minnesota; 144-146.

Marok, A.S. and G. v, 1980, Phospharus Sulphur relationship ia Berseem
18



{Trifolium alexandrium) as measyred by yield and plant analysis. J, of
Nucl. Agri. and Biclagy, 9 (2) : 54-56.

Moursi, M; A, Nour-El-Din and M.A. Manzour., 1976, Capacity and abscision
of flowers 2nd pods of Egyptian Lupin plants. Ede:t of nitrogen &
phospherus. Fpyptian J. of Agron. 1 (Ly:1-19.

Murelidharan, A C., M. Georpe and N. Sadapandan, 1975, Effect of phospho-
rus and molybedenum on flowering and pod farmation in gronvnd nut cv.
Poi-1. Agri, Res. J. of Karala, 13(2): 113-116.

Nangju, D, 1976. Effect of fertilizer managcment ¢n seed sulphur coatents of
cow pea (Vigna unguiculata, L. Walp.), Tropical Grain Legume Bulletin
No. 4 6,8 11 TA (Field Crop. Absts 30 (6) ; 345, 3471: 1977).

Qisen, F.J., G. Hamilton and D.M, Elkins, 1975, Effect of nitrogen on nodula-
tion and yield of soybean. Experimental Agriculture 11 (4); 285-295,

Richards, I.E. and R.J. Sopsr, 1982, N fertilization of feld grown faba beans
in Manitoba. ). of Soil Science 62 fi): 21-30.

Robes. L, 1976, The ¢fect of mineral nitrogen on bean {Phasealur vulgaris),
¥yroba (1976), 22 (6) : 617-629 (Fizld crop Absts, 30 (10%:596; 6211; 1977},

Saieh, 5.A. 1976, Response of six seybean varicties to phosphate fertilizer at
Wadi Jizan region (Saudi Arabia). Anmals of Agri. Sci. Moshtohor.
5100

Sharma, G.C. and R R. Bragford, 1973, Effect of snlphur on yield and amino
acids of soybeags. Soil & plant analysis, 4 {2y 7-82.

Steel, R.G. D and IL.H, Torrie, 1950, Principles and procedures of statistics. My,
Graw Hill, New York,

9



