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Abstract

Afield experiment on French bean was conducted in Old Brahmaputra Floodplain Soil of Jamalpur and Grey Terrace Soil of Joydebpur dur-
ing 2005-2006 to find out the optimum rates of N and P for yield maximization. Four levels of nitrogen (0, 100, 150 and 200 kg ha'l) and
3 levels of phosphorus (0, 40 and 60 kg ha'l) were used in the experiment. Potassium (K) 80 kg, sulphur (S) 10 kg and 5 t cowdung ha't
were applied as a basal dose. The experiment was laid out in a randomized complete block design with 12 treatments replicated 4 times.
Nitrogen and phosphorus alone significantly influenced the pod yield of French bean. Among the N levels, the highest pod yield (13.33 t
ha't at Jamalpur and 14.68 t ha™* at Joydebpur) were obtained with 150 kg N ha™*. Among the P levels, the highest pod yield (12.35 t ha™*
at Jamalpur and 13.69 t ha™! at Joydebpur) were obtained with 60 kg P ha™™. Interaction effect was not significant. However, highest pod
yield (13.60 t hat at Jamalpur and 15.05 t hat at Joydebpur) was obtained from 150 kg N plus 60 kg P ha™. Economic analysis showed
that 150 kg N plus 40 kg P hat gave the highest gross margin of Tk. 1,66,684/ha.
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Introduction

French bean (Phaseolus vulgaris) is one of the most impor- Materials and Method

tant leguminous vegetables in the world. It is an export ori-

ented vegetable which is rich in protein, calcium, iron and
vitamins (Haque et al, ). It is used as vegetables when pods
are immature and tender. French bean is an important under
utilized vegetable in Bangladesh (Rahman et al., 2002).
French bean can easily be grown in field as well as in home-
stead garden if the soil is managed properly. Srinivas and
Naik observed that the pod yield of French bean increased
with increasing rate of N application and they obtained 13.2
t ha'! pod by using 160 kg N ha* (Srinivas and Naik, 1988).
Guu et al. (1997) recorded 17.2 t ha* pod yield with fertiliz-
er and manure application. Research on fertilizer manage-
ment for French bean in Bangladesh is in preliminary stage.
The present research work was, therefore, undertaken to find
out the response of French bean to different rates of nitrogen
and phosphorus.

The experiment was conducted at BARI Regional Station,
Jamalpur and BARI central farm, Joydebpur during 2005-
2006 to find out the optimum rate of nitrogen and phospho-
rus for French bean. Before starting the experiment, soil
samples was collected from the field and analyzed in the lab-
oratory following standard methods. The nutrient status of
the initial soil has been presented in Table I.

Organic matter content of the soil were poor. The soils were
acidic in nature. Phosphorus, potassium, sulphur, boron and
zinc status of the soil were found to be either at par or below
the critical level. Based on soil test values the different treat-
ment combinations were formulated as follows :

Table 1. Nutrient status of experimental soil prior to fertilization

Location Textural class pH | OM% | Ca | Mg | K |[TotalN% | P | S | B | Fe | Zn
meq/100g ug/g

Jamalpur Clay loam 5.8 0.95 4.2 1.7 0.13 0.05 14 | 12 | 0.24 |120| 1.3

Joydebpur Silty loam 6.4 1.60 6.4 2.9 0.18 0.07 13 | 16 | 0.30 | 161 | 2.0

Critical level - - - 2.0 0.8 0.20 - 14 | 14 | 020 | 10 | 2.0

* Corresponding author: E-mail: :
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Treatment combinations of nitrogen and phosphorus fer-
tilizer :

There are twelve treatment combinations comprising 4 lev-
els of N (0, 100, 150 and 200 kg ha) and 3 levels of P (0,
40 and 60 kg ha). The treatments were arranged in factori
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al RCB design with 4 replications. A blanket dose of 80 kg
K, 10 kg S and 5 t cowdung ha™* was applied in the experi-
ment. The sources of N, P, K and S were urea, TSP, MP and
gypsum, respectively. The unit plot size was 3.0m x 2.4m.
The whole amount of P, K, S, cowdung and % of N were
applied at final land preparation and the remaining % of N
was top dressed 25 days after sowing. The tested variety was
BARI French bean. The seeds of French bean were sown
on late November in both the years at both locations with a
spacing of 25cm x 15cm. Intercultural operations like weed-
ing, irrigation and pest control measures were done as and
when required. Data on yield components were collected.
The green pods were harvested 4 times in February at both
locations. The collected data were analyzed statistically by
computer following IRRISTAT package (Perrin et al., 1979).

Results and Discussion

Effect of nitrogen on the growth and yield of French bean

French bean responded significantly to different levels of
nitrogen (Table II). Yield and yield components of French
bean increases with the increase of nitrogen upto 150 kg N
hal and decrease thereafter. The highest number of
pods/plant (25.90 at Jamalpur and 27.90 at Joydebpur), pod
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length (14.68 cm at Jamalpur and 14.98 cm at Joydebpur)
and pod circumference (1.15 cm at Jamalpur and 1.17 cm at
Joydebpur) were recorded in the treatment that received 150
kg N ha®. Plant height was found highest (39.68 cm at
Jamalpur and 40.26 cm at Joydebpur) in the same treatment.
The highest significant pod yield (13.33 t ha™ at Jamalpur
and 14.68 t h™*1 at Joydebpur) was obtained with 150 kg N
ha™! which was statically similar with N @ 200 kg/ha treat-
ed yield (12.99 t ha' at Jamalpur and 14.55 t ha' at
Joydebpur). The lowest pod yield (7.03 t ha™ at Jamalpur
and 8.46 t ha! at Joydebpur) was obtained from N-control
treatment. Higher pod circumference and length, and
pods/plant might have contributed to the higher yield of
French bean. The result is in agreement with that of Hoque
et al and Singh (2000). Hoque et al. and Singh (2000)
obtained highest pod yield (13.5 and 14.9 t/ha, respectively)
with the application of 150 kg Nitrogen. Pod yield increased
significantly with each successive increment in N up to 120
kg/ha were reported (Baboo et al., 1998).

Effect of phosphorus on the growth and yield of French
bean

Different levels of phosphorus significantly influenced the
yield and yield components of French bean (Table I1). The
highest number of pods/plant (24.18 at Jamalpur and 24.83
at Joydebpur), pod length (14.29 cm at Jamalpur and 14.62
cm at Joydebpur) and pod circumference (1.12 cm at
Jamalpur and 1.17 cm at Joydebpur) were recorded in the
treatment that received 60 kg P ha. Plant height was found
highest (38.17 cm at Jamalpur and 38.69 cm at Joydebpur) in
the same treatment. The highest significant pod yield (12.35
t hal at Jamalpur and 13.69 t ha® at Joydebpur) was
obtained with 60 kg P ha™* which was followed by P @ 40
kg/ha treated yield (11.54 t ha™ at Jamalpur and 12.80 t ha*
at Joydebpur). The lowest pod yield (10.12 t ha™* at Jamalpur
and 11.53 t ha' at Joydebpur) was obtained from P-control
treatment. It is revealed that pod yield increased with

Table 11. Effect of different levels of nitrogen on the growth and yield of French bean during 2005-06

Treat- | Plant height cm) | Pod length (cm) | 70 C'r(CC”nT)fere”‘“‘e Pods/plant (no.) Pod yield (t/ha)
ment Jamalpur |Joydebpur|Jamalpur |Joydebpur |Jamalpur | Joydebpur|Jamalpur | Joydebpur | Jamalpur |Joydebpur
No 34.19b 35.00b | 12.87ab | 13.10b 1.08 1.13 18.47c 19.53d 7.03c 8.46¢
N1gg 35.56b 35.98b 13.78a 13.95b 1.10 1.17 21.73b 21.70c 12.01b 13.00b
N1s59 39.68a 40.26a 14.68a 14.98a 1.15 1.17 25.90a 27.90a 13.33a 14.68a
Ngg 39.45a 39.61a 14.43a 14.72a 1.12 1.17 25.20a 25.00b 12.99ab| 14.55a
CV (%) 8.1 8.0 8.7 8.5 7.6 75 9.8 9.6 10.4 9.3




Sen, Rahman, Ho

Table 111. Effect of different levels of phosphorus on the
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growth and yield of French bean during 2005-06

Treat- Plant height (cm) Pod length (cm)

Pod circumference

(cm) Pods/plant (no.) Pod yield (t/ha)

ment Jamalpur |Joydebpur|Jamalpur (Joydebpur [Jamalpur Joydebpur Jamalpur Joydebpur | Jamalpur |Joydebpur
Po 36.24 36.84 13.48c 13.71c 1.11 1.14 21.78c | 22.15c 10.12¢ 11.53c
P.o 37.25 37.60 14.05b | 14.25b 1.12 1.17 22.53b | 23.63b 11.54b 12.80b
Pso 38.17 38.69 14.29a 14.62a 1.12 1.17 24.18a | 24.83a | 12.35a | 13.69a
CV (%) 8.1 8.0 8.7 8.5 7.6 7.5 9.8 9.6 10.4 9.3

increasing rate of phosphorus. French bean responds to the
application of phosphorus more than to other nutrient (Hagg
et al., 1967) and production increases proportionately with
the increase in the level of phosphorus fertilizer (Miranda
and Lobato 1978). Increasing level of Phosphorus increase
the pod vyield of French bean were reported by Roy and
Parthasarathy (Roy and Parthosarathy 1999). French been
develop poorly when grown in P-deficient soil and its low
level leads to low bean productivity (Kanwar 1982).

Interaction effect on pod yield and yield components of
French bean

The interaction effect of N and P on pod yield and yield com-
ponents of French bean was found insignificant (Table 1V).
However, highest pod yield (13.60 t ha* at Jamalpur and
15.05 t ha at Joydebpur) was obtained from NysPg, treat-
ment. The lowest pod yield (5.92 t ha™* at Jamalpur and 6.92
t ha at Joydebpur) was obtained from NyP, treatment.
Higher rates of N and P application produced higher number
of pods/plant, higher pod length and circumference and as

well as higher yield of pods. Nitrogen increases the plant
growth and phosphorus enhances nodulation of French bean
(Roy and Parthosarathy 1999). Similar findings were also
reported by Baboo et al. (1998) and Singh (2000).

Economic analysis

In order to identify a suitable treatment combination, eco-
nomic evaluation of different treatment combination was
done through partial budgeting.

Economic analysis presented in Table V revealed that high-
est gross margin of Tk. 1,66,684/ha was obtained from the
treatment T; (Nj50Pso kg/ha) with a variable cost Tk.
4,556/ha. Lowest gross margin of Tk. 77,040/ha was
obtained from control (NgPg) treatment. Thirumalai and
Khalak (1993) also reported increasing gross margin with
rising N and P. The rate of net returns however decreased
beyond 150 kg N/ha.

Table 1V. Effect of different levels of phosphorus on the growth and yield of French bean during 2005-06

Treat- | Plant height (cm) | Pod length (cm) | "% CMEUTEMENCe | poggypiant (no) | Pod yield (/ha)
ment Jamalpur | Joydebpur|Jamalpur | Joydebpur |Jamalpur | Joydebpur| Jamalpur |Joydebpur|Jamalpur | Joydebpur
T1= NoPo| 33.56 34.87 11.65 11.90 1.07 1.10 17.20 18.90 5.92 6.92
To=Nigo Po| 33.93 34.21 13.61 13.72 1.10 1.14 20.30 20.40 9.86 11.24
T3= NisoPo | 38.92 39.35 14.56 14.86 1.16 1.17 25.00 26.10 12.78 14.05
T4= NPy | 38.55 38.95 14.10 14.35 1.11 1.16 24.60 23.20 11.93 13.90
Ts= NPy | 34.11 34.89 13.46 13.67 1.08 1.13 18.80 19.80 6.29 8.36
Te= NigoPso| 36.11 36.32 13.73 14.00 1.10 1.16 22.40 22.20 12.79 13.11
T7= NisoPso| 39.22 39.76 14.61 14.61 1.18 1.20 24.80 28.10 13.60 14.94
Tg= NoooPao| 39.56 39.44 14.41 14.70 1.12 1.18 24.10 24.40 13.49 14.78
To=NoPgo | 34.89 35.23 13.49 13.74 1.08 1.15 19.40 19.90 8.88 10.09
T10=N100Pso| 36.66 37.40 14.00 14.14 1.11 1.20 22.50 22.50 13.37 14.64
T11=Nis0Peo| 40.89 41.68 14.86 15.47 1.12 1.15 27.90 29.50 13.60 15.05
T12=NyooPso| 40.22 40.45 14.79 15.12 1.12 1.18 26.90 27.40 13.54 14.98
CV (%) 8.1 8.0 8.7 8.5 7.6 75 9.8 9.6 10.4 9.3
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Table V. Partial budget analysis for different nitrogen and phosphorus response data of French bean (average of 2 locations)

Treatment Nitrogen cost | Phosphorus cost | Total variable Mean pod Gross Gross
(Tk./ha) (Tk./ha) cost (Tk./ha) yield (t/ha) return (Tk./ha) | margin(Tk./ha)
T1= NgPy 0 0 0 6.42 77,040 77,040
T,= Nygo Po 1,304 0 1,304 10.55 1,26,600 1,25,296
T3= Ny50Pg 1,956 0 1,956 13.42 1,61,040 1,59,084
T4= NogoPo 2,608 0 2,608 12.92 1,55,040 1,52,432
Ts= NoP4o 0 2,600 2,600 7.33 87,960 85,360
Te= N1goPao 1,304 2,600 3,904 12.95 1,55,400 1,51,496
T7= Ny5oPag 1,956 2,600 4,556 14.27 1,71,240 1,66,684
Tg= NogoPao 2,608 2,600 5,208 14.14 1,69,680 1,64,472
To= NoPgo 0 3,900 3,900 9.45 1,13,400 1,09,500
T11=N190Peo 1,304 3,900 5,204 14.01 1,68,120 1,62,916
T11=N150Peo 1,956 3,900 5,856 14.35 1,72,200 1,66,344
T15=N5qoPeo 2,608 3,900 6,508 14.26 1,71,120 1,64,612

Price : 1 kg N = Tk. 13.04; 1 kg P = Tk. 65; 1 kg French bean = Tk. 12

Conclusion

From the above field experiment, it may be concluded that
150 kg nitrogen, 40 kg phosphorus along with a basal dose
of 80 kg potassium, 10 kg sulphur and 5 t cowdung ha-1 are
found economic for optimum yield of French bean in Old
Brahmaputra Floodplain Soil of Jamalpur and Grey Terrace
Soil of Joydebpur.
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