
Indian Journal of Agronomy 47 (1) : 89-93 (March 2002) 

Nitrogen and phosphorus nutrition of Frenchbean 
'haseobs vulgaris L.) grown in eastern Uttar Pradesh 

under late-sown condition 

N.6. SlNGH AND Y VERMA . 

Zonal Agricultural Research Sub-station, Narendra Dev University of Agriculture and 
Technology, Bari-Bagh, Ghazipur, Uttar Pradesh 233 001 

Received: December 2000 

ABSTRACT 
A 2-year experiment was conducted during 1995-96 and 1.996-97 with 5 

nitrogen (0, 30, 60, 90 and 120 kglha) and 3 phosphorus levels (0, 30 and 60 kg/ 
ha) to study their impact on growth, yield attributes, yield and economics of 
Frenchbean (Phaseolus vulgaris L.) grown under late-sown condition of eastern 
Uttar Pradesh. Higher dose of nitrogen (120 kglha) and phosphorus (60 kglha) 

'resulted in higher yield and was found more profitable. 
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Frenchbean is gaining importance in 
Gangetic belt of eastern Uttar Pradesh, 
owing to its wide adaptability to growing 
season. Being a shy nodulated crop, its 
fertilizer requirement particularly of 
nitrogen is like that of cereals. Therefore, 
study on requirement ofnitrogen fertilizer 
for this crop-for this particular area is of 
prime importance. Frenchbean responds 
well to application of phosphorus (Ahlawat 
and Sharma, 1989). Judicious combination 
of N and P may bring considerable yield 
increase owing to their complementary 
effects. The present investigation was, 
therefore, oarried out to find the optimum 
requirement of N and P for Frenchbean 
under late-sown condition in plains of 
eastern Uttar Pradesh. 

MATERIALS AND METHODS 

The field experiment was carried out at 
Zonal Agricultural Research Sub-station 
Bari-Bagh, Ghazipur, during winter 
seasons of 1995-96 and 1996-97 on 
Frenchbean. The soil was sandy loam, 
having pH 7.5 and organic carbon 0.27%. 
Available P, K and total N were 11.4, 
145.70 md 254.63 kgha respectively. The 
treatments consisted of combinations of 5 
levels of nitrogen (0,30,60,90 and 120 kg/ 
ha) and 3 levels of phosphorus (0, 30 and 
60 kglha). These were tested in completely 
randomized block design with 3 
replications. Half dose of N and full dose 
of P were dressed basal and remaining N 
was top-dressed in 2 equal splits after the 
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irrigation. Frenchbean var. 'PDR 14' was 
sown on 17 November 1995 and 19 
Novembet 1996 in rows, 30 cm apart using 
150 kg seedha. Uniform distance of 10 cm 
was maintained between the plants by 
thinning and gap-filling at 15 days after 
sowing. Besides, pre-soaking irrigation, 
four irrigations were applied to the 
experimental crop. Essential agronomic and 
crop-saving practices like disease and 
insect-control measures were followed as 
per requirement of the crop. 

control. This could be attributed to the fact 
that application of N increased the 
vegetative growth at initial stages (plant 
height and branchestplant) and finally led to 
highe; number of pods and seed weight. 
Application of P significantly increased 
these parameters. ~hos~horus  is important 
in root development and translocation of 
photosynthates and, being the constituent of 
nucleic acid, phytin and phospholipids, its 
application increases growth and yield- 
attributing parameters (Verma and Saxena, 

RESULTS AND DISCUSSION 
1995). Nitrogen caused a marked variation 
in grain and straw yields during both the - 

Significant impact of N and P205 was (Table 2). A linear increase in grain 
observed on growth and yield attributes, yield was recorded with increase in levels 
viz. plant height, branches/plant, pods1 of N to 120 kgha. Frenchbean crop with 
plant, seedstplant and 100-seed weight little or no nodulation required large 
(Table I), barring the plant height and 100- amount of N from applied or soil source 
seed weight owing to application of P. The and hence shows high response to nitrogen 
maximum values of these parameters were (Ali and Shankar, 1991). Fbrther, the yield 
recorded where higher dose of N and P205 increase was mainly owing to improvement 
was applied and minimum under the in yield-attributing characters at higher dose 

mble 1. Growth and yield athibutes of Frenchbean as affected by nitrogen and phosphorus application 

Treatment Plant height (cm) Branchedplant Poddplant Seedslpod 100-seed weight (g) 

1995- 1996- 1995- 1996- 1995- 1996- 1995- 1996- 1-995- 1996- 
96 97 96 97 96 97 96 97 96 97 

Nitrogen ( k g h )  
0 29.05 

30 33.98 

60 37.11 

90 39.78 

120 42.22 

CD (P=005) 2.27 



3MkZY1eld and economics of Frenchbean as affected by nitrogen and phosphorus application g 
Tman=a Gtain yield (qlha) Straw yield (qlha) Cost of cultivation- Gross income Net return (Rslha) Benefit : cost ratio E 

Cf 

(R*) (Rs/ha) 
1995-96 1996-97 1995-96 1996-97 1995-96 1996-97 1995-96 1996-97 g 

1995-96 1996-97 1995-96 1996-97 

w-fww 
0 11.89 11.92 15.89 16.72 6,577 7,637 13,327 14,750 6,743 7,113 1.02 0.92 
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of N application. Response of Frenchbean ficantly up to 60 kg P,O,/ha. Such diffe- 
to N up to 120 kg/ha was reported by rential behaviour might have been due to 
Kushwaha ( 1  994)  and Dwivedi et al. more diversibn of phosphates towards the 
(1994). grains under high levels of phosphorus 

Grain and straw yields increased signi- owing to increased utilization of N. 

Fable 3. Nitrogen content and uptake by ~ienchbean as affected by nitrogen applicatidn 

Treatment N in grain (%) N in straw (%) N uptake by N uptake by Total N uptake 
grain (kglha) straw (kglha) (kglha) 

- - - - 

Nitrogen (kgha)  
0 3.63 3.69 0.808 0.830 43.14 43.97 12.84 13.89 55.98 57.86 
30 3.67 3.73 0.829 0.842 54.14 56.51 15.86 17.27 70.00 73.78 
60 3.73 3.77 0.850 0.869 61.97 67.49 19.02 21.18 80.99 88.67 
90 3.78 3.83 0.873 0.905 67.02 77.41 20.68 23.98 87.70 101.39 

1 20 3.82 3.85 0.907 0.941 73.19 81.54 22.50 27.94 95.69 109.48 
CD ( M 5 )  0.08 0.07 0.016 0.017 3.17 3.21 0.93 1.02 3.89 4.34 

lhble 4. Phosphorus content and uptake by Frenchban as affected by phosphorus application 

Treatment (%) Pin grain (%) P in straw P uptake by P uptake by Total P uptake 
grain (kglha) straw (kglha) (kglha) 

1995- 1996- 1995- 1996- 
96 97 96 97 1995- 1996- 1995- 1996- 1995- 1996- 

96 97 96 97 96 97 

Nitrogen (kglha) 
0 0.500 0.506 0.192 0.195 5.96 6.07 3.04 3.25 9.00 9.32 

30 0.510 0.516 0.217 0.217 753 7.85 4.17 4.52 11.70 12.37 
60 0.523 0.533 0.222 0.225 8.70 9.75 4.97 5.49 13.67 15.24 
90 0.556 0.570 0.224 0.228 9.89 11.57 5.32 6.05 15.21 17.62 
120 0.573 0.586 0.227 0.230 10.97 12.49 5.64 6.83 16.61 19.32 

CD (P=005) 0.20 0.023 0.009 0.010 0.37 0.38 0.19 0.22 0.52 0.59 

Phosphorus (kgha) 
0 0.486 0.500 0.195 0.198 7.53 7.83 4.04 4.44 11.57 12.27 
30 0.544 0.556 0.223 0.225 8.77 9.89 4.78 5.42 13.55 15.31 
60 0.568 0.572 0.230' 0.233 9.49 10.80 5.06 5.83 14.55 16.63 

CD (M.05) 0.015 0.018 0.007 0.007 0.29 0.30 0.14 0.17 0.37 0.39 
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Ahlawat and Sharma (1989) also reported a 
favourable response of Frenchbean to P 
application. 

The monetary advantage (Table 2) based 
on 2 years of experimentation indicated that, 
the maximum net return and benefit : cop 
ratio were obtained with higher dose of N 
and P. This could be ascribed to higher 
grain yield obtained owing to application of 
higher levels of N and P. 

Nitrogen content in grain, its accumula- 
tion in grain and straw and total uptake by 
the crop (Table 3) increased significantly 
up to 120 kg N/ha owing to enhanced N 
availability. The enhanced N uptake may 
be owing to cumulative effect of increased 
N content and dry-matter production. This 
is in conformity with the results obtained 
by Rana~et d. (1998). Similarly, the content 
in grain and straw increased significantly 
with increasing levels of P application 
(Table 4) . Phosphorus status of plant parts 
might have increased owing to increased 
availability of phosphorus. Cumulative 
effect of increase in phosphorus content and 
dry matter production might have led to 
significant increase in phosphorus uptake 

by the crop. Ahlawat and Sharma (1989) 
also reported a favourable response of 
phosphorh application to Frenchbean. 
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