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ABSTRACT 

A field experiment was conducted during the wi~~ters  of 1990-91, 1991-92 and 1qL)2 03 to study 
the effect of phosphorus and sulphur on growth, yield attributes and yield of Icn[il (/.rrrs crrl i~iora 
Medikus). Plant height and noduleslplant increased significantly up to 45 kg P,O,lhi~ Al~plici~lion of 30 
kg Slha increased the plant height and noduleslplant significantly during 1991 02 :~nd I1J02 -93. 
Application of P 45 kgtha ad S 30 kglhasignificantly increased the podstplant and 1.000-scctl wcight 
and also gave the highest seed and straw yields during all the 3 years. The harvcsl i~idcu wi~s also 
recorded maximum when 45 kg P/ha and 30 kg Slha were gpplied during all the 3 yciln crccl~l during 
1991-92. 

Lentil (Lens culinaris Medikus) can meet es of P and S on the growth, yield-attribut- 
its nitrcgen requirement by symbiotic fixa- ing characters and yield d' lentil. 
tion of atmospheric N and response to pot- 
ash is very little on Indian soils (Jaggi and MATERIALS ANI) M I:'l'l IOLIS 

Sharam 1992); however, lentil responds to A field experiment was conducted during 
phosphorus and sulphur under unirrigated 
conditions (Tiwari and Pandey, 1988). 
Apart from other nutrients, the lentil re- 
moves S from soils in amount slightly iess 

- - or equal to P, but so far S application has 
not been in practice. Sulphur is a main con- 
stituent of the S containing amino acids and 
protein, therefore,'the application of sulphur 
has been found to increase the yield and 
quality of lentil. Among the mineral ele- 
ments essential to lequme crops like lentil, 
none plays a more central role than P. How- 
ever, very limited information is available 
on these aspects under agro-climatic condi- 

,. - tions of unirrigated region of eastern Uttar 
Pradesh. The present study was therefore, 
initiated to find out the effect of graded dos- 

the winter (rabi) seasons ol' 1990-91, 
1991-92 and 1992 93 at Kumarganj 
Faizabad. The soil was silty loam, neutral in 
reaction, poor in N, medium in P (16.0 kg 
P,O,/lia) and rich in K. 'l'lie sulphate- 
sulphur level of the plot was 6.426 npm, 
which was quite below the critical l im~t of 
lentil crop. The rainfall rcceivcd during the 
first, second and third year was 267,3, 33.0 
and 47.6 mm, respectively during <he crop 
serison. 

The experiment was laid out in factorial 
randomized block design will1 3 replica- 
tions. The treatments COIII~I-iscd 4 levels of 
P (0, 15,30 and 45 kg P,O,/ha) and 3 levels 
of S (0, 15 and 30 kg  ha). 'l'he N and K 
were applied @ 20 kg N/ha and 20 kg K,O/ 
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ha respectively. Diammonium phosphate, 
elemental S, urea and muriate of potash 
were the sources of P, S, N and K respec- 
tively. Amount of N being inadvertently 
added through diammonium phosphate was 
duly adjusted with urea. 'LH 84-8' lentil 
was used as a test crop. The crop was sown 
by using 40 kg seedtha in the second fort- 
night of October during all the 3 years. 

RESULTS AND DISCUSSlON 

EfSect of P on growth 
Application of P caused significant varia- 

tion in plant height at harvest during 
199 1-92 and 1992-93 and nodules/plant at 
60 days after sowing during the 3 years. Ap- 
plication of P 45 kgfha gave the maximum 
plant height and nodulestplant .and was sta- 
tistically superior to  0 and 15 kg/ha (Ta- 
ble.1). P 30 kg/ha was statistically at par 
with 45 kgfha in this respect. Venkteswarlu 
and Ahlawat (1993) also reported that ap- 
plication of P improved the growth and 
nodulation in lentil. 

EfSect of S on growth 
The difference in plant height at harvest 

due to application of S was statistically sig- 
nificant during second and third years. In 
the second and third years tallest plant and 
during all the 3 years the maximum nod- 
ulestplant were observed with 30 kg Sfha, 
but differences in plant height and number 
of nodules due to 15 kg Sfha and 30 kg S/ha 
were not significant during 1992-93. 

Effect of P on yield attributes 
Number o r  podslplant and 1,000 seed 

weight increased significantly with increas- 
ing levels of P in all the 3 years (Table 1). P 
45 kglha produced maximum podstplant 
and test weight of seeds; however, the dif- 
ferences in pods/plant and test weight due to 

30 kg P,%a and 45 kg Ptha were statistically 
non-significant during all the 3 years. 
yield-contributing characters like .pods/ 
plant and 1,000 seed weight are tlie result- 
ant of vegetative growth of tlie plants and 
the vegetative growth ol' lentil in terms of 
plant height and nodulestplant increased 
with increasing levels,.of P (Table I). Simi- ,. -. 
lar findings were also reportcd by :Tiwari 
and Pandey (1988) and .Fames Watt and 
Singh (1 992). 

Effect of S on yield attri1)utcs 
Number of podstplant was maximum 

with the appliciltion of 30 kg S/ha during all 
the 3 years of experimentation, however, the 
difference in number of podsfplant due to 15 
kg S/ha and 30 kg Stha was nun-signifi cant 
during all the years. The test weight of seeds 
was maximum with the application of S @ - 

30 kglha during all the years. 'l'hese results 
confirm the findings of 'l'iwari and Pandey 
(1988). 

Effect of P on seed and S/I'LIIV yields and 
harvest index 

The seed and straw yields increased sig- 
nificantly with the increasing lcvels of P up 
to 45 kglha during all the 3 years (Table 2); 
however, the differences in sccd and straw -- - 
yields due to 30 and 45 kg lJ/lia were statis- 
ticaily non-significant during all the 3 
years, because the megnitude of' rcsponse to 
P application depends on the amount of 
moisture available into (lie soil, which is the 
limiting factor under rainfcd conditions. 
These findings confirm the observations of 
Tiwari and Pandey (1 988), James Watt and 
Singh (1992) and Venkateswarlu and 
Ahlawat (1 993). -- 

The harvest index, which is the yield of 
plant parts of economic interest (economic 
yield) as percentage of total biological yield, 



Tablc 1. Growth and yield attributes of lentil as affected by phosphorus and sulpl~ur application . 

Treatment Plant height (an) at harvest Noduledplant* Polddplant 1,000-seed weight (g) 

Y,, 1990-91; Y,, 1991-92; Y3, 1992-93; * At 60-day stage 

Table 2. Grain and straw yields and harvest index of lentil as affected by phosphorus and sulphur application 

Treatment Seed yield (qha) Straw yield (qha) Harvest index (%) 

Y I Yz Y 3 Pooled Yl Yz . Y3 Pooled Y I Y2 Y3 

S (kg ha) 
0 4.49 8.88 1090 24.80 41.50 24.99 30.13 18.10 17.57 3054 

15 5.80 10 63 1277 9 . 3 1  31.35 43.79 28.63 34.59 18.50 19.29 3085 
30 

".I' 
6 11 11.87 1521 11.06 32 16 45.42 33.94 37.17 19.00 20.45 3095 

CD (P = 0.05) 0.56 0.94 0.92 0.31 2.31 3.54 2.42 2.51 

Y,, 1990-91; Y,, 1991-92; Y3, 1992-93 



September 19961 LENTIL RESPONSE TO P AND S 423 

was maximum when higher dose of P (45 
kg/ha) was applied during 1990-91 and 
1992-93 because increasing dose of P 
increased the seed yield of lentil (Table 2). 
However, during 1991-92 the harvest index 
was observed more when no P was applied. 
It i sdue  to the fact that during 1991-92 
much bolder seeds were found than 
1990--91 and 1992-93 in all the 
treatments, as evident from 1,000 seed 
weight (Table 1). During 1991-92 in the 
control plots the seed yield of lentil was 
recorded more in respect of bio~logical yield, 
which in turns gave the more value of 
harvest index. However, in P-treated plots 
increase in the seed yield of lentil was not of 
same magnitude as it was in case of 
biological yield o f ,  lentil which was 
responsible for lower values of harvest index 
under P-treated plots as compared with the 
control one. 

Effect of S on seed and straw yield and 
harvest index 

Seed and straw yields increased 
significantly with an increase in levels of S 
up to 30 kglha (Table 2) during all the 3 
years. Tiwari and Pandey (1988) also 

reported that S application had very 
impressive and signit'icanl cl'kct on seed 
and straw yield of leutil. 'I:liey further 
reported that the seed and straw yields 
increased significalitly with increase in 
levels of S up to 40 kylha slid tlie~-eafter a 
slight decrease in the yield was reported. 

The harvest index -was also increased - - 
with the increase in the lcvels of S up to 30 
kgha during all the 3 years. 
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