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Response of BARI Bush Bean-2 at different levels of nitrogen fertilization

ABSTRACT

A field experiment was carried out at Sher-e-Bangla Agricultural University Farm during the Rabi season
of 2008 to investigate the response of BARI Bush Bean-2 at different levels of nitrogen fertilization in
respect of various yield components. The soil of theexperimental area belongs to the ModhupurTract
(AEZ No. 28) which had shallow red brownterrace soil. The selected plot was medium highland and the
soil series was Tejgaon.The experiment was laid out in a RCBD with three replications. The experiment
comprises 4 levels of nitrogen in the form urea (0, 40, 80 and 120 kg ha™ N). The results obtained
revealed that different levels of nitrogen showed significant variations on the differentparameters studied.
Among the different treatments of the study the treatment Ngy (80 kg N) gave the highest POd length
(11.15 cm), pod diameter (2.93 cm), average single pod weight (5.42 g), total pod weight plant™ (25.63 g),
pod vyield plot'1 (1789.58 g) and pod yield hectare™ (4.37 ton). Thus the findings of the experiment
revealed that the use of 80 kg N maximallyinfluence the yield and yield contributing characters of BARI
Bush Bean-2 in the selected red brown terrace soil of the Tejgaon series.

Keywords: Yield; Bush Bean; Nitrogen
1. Introduction

Being a major grain legume crop of the world Bush bean (Phaseolus vulgaris L.) is consumed in all parts
of the globe for its edible seeds and pods [1]. It belongs to the family Leguminosae, and sub-family
Papilionaceae[2]. In Bangladesh, this crop is known as “FarashiSheem” [3]. It is also known as french
bean, kidney bean, common bean, basic bean, snap bean, raj bean, navy bean, haricot bean, string
bean, pole bean, wax bean and bonchi[4]. Bush bean originated in Central and South America [5]. Now it
is cultivated in many parts of the tropics, sub-tropics and throughout the temperate region [6]. It is an
annual herbaceous vegetable crop-producing strait or slightly curved pod. Bush beans are green, tender,
rounded shaped pods, 4 to 6 inches (10 to 15 cm) long. The pods are eaten whole, including the
immature seeds, when they are still young, juicy and tender. Its green pods are rich in protein,
carbohydrate, fat, thiamin, riboflavin, Ca, Fe and niacin as well as fiber [7,8]. It also contains various
immune system-boosting antioxidants e.g. flavonoids and carotenoids [9]. Due to its high levels of
flavonoids, this power-packed legume has been shown to help manage and regulate diabetes symptoms
in many patients and reduce the risk of heart diseases [10]. Bush bean has a delicate texture and sweet
flavor. Fresh green beans are sweeter than canned. This crop is also valuable in Bangladesh mostly for
exporting tender beans to the European market [11]. In recent years, the Hortex Foundation, Vegetable
Export Center of BRAC and some other organizations facilitated the export of this vegetable of
Bangladesh.Although, to play an important role in the economy of Bangladesh and increasing popularity
in vegetable consumption, the yield of Bush bean in Bangladesh is lower than the world average. In this
context, the yield of Bush bean has become an important component of vegetable production and cash
income. Many factors influenced the production of BARI Bush Bean-2. Among them, fertilizer especially
nitrogen is the most effective and critical input for increasing crop yield [12]. In agro-ecological zones the
requirement of fertilizer for any crop varies with the cultivars and soil types [13]. Nitrogen is one of the
most limiting nutrients to plant growth [14].[15] Found a maximum pod yield of Bush bean from 120 kg N
ha™. By using 120 kg N ha™, [16] found the maximum plant height, the number of branches plant'l and
green pod yield'1 of Bush bean. [2] Stated that the maximum plant height (39.03 cm), number of branches
plant’(18.25), pod length (14.10 cm), pod weight (5.37 g) and pod yield (8.26 t ha™) were recorded in the
treatment receiving 120 kg N. The short growth cycle of this crop is one of the reasons that Nitrogen
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fixation is not as efficient as other legumes because carbohydrate production by the Bush bean plant
occurs at the same time as the plants and the rhizobium needs a maximum carbohydrate supply and
there is a heavy competition for carbohydrate between the bacteria and Bush bean [17]. Nitrogen is the
most essential elements for crop production. It encourages vegetative growth and increases the leaf area
of plants, which helps in photosynthetic activity. It stimulates the root growth and development of the
plant. Furthermore, it helps in the uptake of other nutrients from the soil. The vegetative growth and yield
of BARI Bush Bean-2 were increased with a successive increase in the dose of nitrogen [18]. BARI Bush
Bean-2 can fix atmospheric nitrogen in its root zone. An optimum amount of nitrogen for the whole growth
period is necessary to produce the maximum vyield of good quality zharsheemor BARI Bush Bean-2[19].
For that reason, nitrogen fertilizer should be applied in an optimum doze to maximize its utilization for
crop production. Therefore the present experiment carried out to investigate the response of BARI Bush
Bean-2 at different levels of nitrogen fertilization in respect of various yield components.

2. Methods and materials

The research work was conducted in Rabi season at Sher-e-Bangla Agricultural University Farm, Sher-e-
Bangla Nagar, and Dhaka during the Rabi season of November 2008 to March 2009. It is located at
90.335°E longitude and 23.774° latitudes. The treatment of the experiment was different dozes of
Nitrogen viz. 0, 40, 80, 120 kg ha™. The experiment was laid out in Randomized Complete Block Design
(RCBD) with 3 replications. The unit plot size was 2.4 m x 1.5 m (3.6 m?). The distance between the two
plots was 50 cm and between blocks was 50 cm. The plots selected for the experiment was plowed on
the 30" of November 2008 and cross-plowed several times to obtain a good tilth. The manures and
fertilizers like Cow dung, TSP (Triple Super Phosphate), MoP (Muriate of Potash), Gypsum, and Boric
acid were applied at the rate of 5000, 2000, 60 and 5 kg ha™, respectively [20]. The entire quantity of Cow
dung, Gypsum, and Boric acid were applied during the final land preparation while full doses of TSP and
half of MoP were at seed sowing time and rest half MoPat 30 days after seed sowing. Seeds of BARI
Bush Bean-2 were sown on 03 December 2008. The seeds were sown per hill at a depth of 5 cm and the
seeds were covered with pulverized soil just after sowing and gently pressed with hands. Intercultural
operations were done whenever required for getting better growth and development of the plants. Data
were collected on pod length, pod diameter, average single pod weight, total pod weight plant™, pod yield
plot* and pod yield hectare™. The data obtained from the experiment were analyzed statistically using the
MSTAT computer package program to find out the significance of the difference among the treatments.
The mean values of all the treatment were calculated and analysis of variances for all the characters was
performed by the ‘F’ (variance ratio) test. The significance of the differences among the pairs of treatment
means was estimated by the Duncan Multiple Range Test (DMRT) at 1 and 5% level of probability [21] for
the interpretation of results.

3. Results and Discussion
3.1 Pod Length

Nitrogen influenced significantly in respect of pod length. Pod length increased gradually due to
increasing dose of nitrogen fertilizer. The length of pod increased significantly with the increasing levels of
nitrogen up to 80 kg N ha™. The highest length of the green pod was found (11.15 c¢m) in treatment Ngg
which is statistically identical with N4, N1 treatments and the lowest (10.30 cm) was found in the plot
treated with Ny treatment (Table 1). This result is in full agreement with [22, 23]. They reported that pod
length was significantly influenced by optimum dose of N.Nitrogen is a part of the chlorophyll molecule
which activates the normal metabolic process of leaves. The leaves become metabolically most active
those contain the highest level of N. So the addition of nitrogen enhances the vegetative growth viz. pod
length of BARI Bush Bean-2.

3.2 Pod diameter
At different levels of nitrogen application there were found significant variations in pod diameter. By the

increasing levels of nitrogen the diameter of pod increased significantly up to 80 kg N ha™. The topmost
diameter of the pod was found (2.93 cm) in treatment Ngy, which is statistically alike with N;,q treatment



and the lower most (2.73 cm) was found in the plot treated with N treatment (Table 1). These results are
in alike with the findings of [15, 24].An adequate supply of nitrogen favors the formation of carbohydrates
as it is a part of the chlorophyll molecule. The ideal level of N promotes the metabolic process and
produces more food that reserved in fruits. That's why pod diameter increases with the application of an
optimum dose of N.

3.3 Average single pod weight

A significant influence was observed in respect of average single pod weight at different rates of nitrogen.
The highest average single pod weight was found (5.42 g) in treatment Ngo which is statistically similar
with Ngo, Nipp treatments while the lowest (4.78 g) was found in the control plot (Table 1). It was clearly
observed that there was a positive effect betweenoptimum level of nitrogen and the pod weight plant.
[25]Also reported similar results.The increment in the yield component may be due to the proper use of
nitrogenous fertilizer which resulted in boosting in biosynthesis of the photosynthates and finally the yield.

3.4 Total pod weight plant™

Statistically, a significant variation was found for different levels of nitrogen with total pod weight plant'l.
The highest total pod weight per plant was observed (25.63 g) in treatment Ngy, which is statistically
identical with N4, N1oo treatments and the lowest (22.85 g) was found in the zero treated plot (Table 1).
This result is similar to that of [26].About 50% at higher doses of applied N remains unavailableto a crop
due to N loss through leaching. So, optimum dose of N gave the best result.

3.5 Pod yield plot™

The effect of nitrogen on pod yield plot™ showed a statistically significant difference among the treatments
at the harvesting stage of BARI Bush Bean-2. Pod vyield plot™ increased significantly by the increasing
rates of nitrogen up to 80 kg N ha™. The maximum pod yield plot™ was found (1789.58 g) in treatment
Ngo Which is statistically alike with N4o treatment followed by Ni»,. The lowest on pod yield plot'1 (1454.17
g) was found in control treatment (Table 1). Similar result was found by [22, 27]. On the other hand [21]
found significantly influenced by optimum dose of nitrogen on green pod yield. Nitrogen is an integral part
of proteins, phytochromes, compounds, coenzymes, chlorophyll andnucleic acids. All the biochemical
processes occurring in plants are mainly governed by nitrogenand its associated compounds which make
it essential for the growth and development of BARI Bush Bean-2.

3.6 Pod yield hectare™

Pod vyield hectare™ was recorded at the harvest stage of BARI Bush Bean-2 and it was observed that
there were significant variations in relation to nitrogen application. Pod vyield hectare™ increased
significantly by the increasing levels of nitrogen up to a certain dose. The highest pod yield hectare™ was
found (4.37 ton) in treatment Ngo which is statistically identical with N4, treatment followed by Ni5. The
lowest (3.55 tons) was found in the control treated plot (Table 1). [22] Found the similar result and stated
that pod yield of bush bean increase with the increment of nitrogenous fertilizer.Among all theessential
nutrients applied to the plants nitrogen is the major one which has a key role in theprocess of
photosynthesis. Increased rate of photosynthesis by the best dose of nitrogen gavemore yield because
large amount of dry matter, more assimilates were produced and transportedto fill the seeds as a result of
more applied nitrogen.

Conclusion

This experiment was conducted to investigate the response of BARI Bush Bean-2 at different levels of
nitrogen fertilization in respect of various yield components. Though the different treatments of the
experiment (Ngo and Ny kg ha'l) performed similarly but 80 kg ha'N performed best in all the studied
characters. As for maximum output,an over-fertilized condition of nitrogen did not bring out any significant
advantage so excessive use of N fertilizer should avoid. So this doze of nitrogen fertilizer can be
recommended forcommercial cultivation of BARI Bush Bean-2.



REFERENCES

10.

11.

12.

13.

14.

15.

16.

Heuzé V, Tran G, Noziére P, Lebas F. Common bean (Phaseolus vulgaris). Feedipedia, A
programme by INRA, CIRAD, AFZ and FAO. 2015;14:50.
Ali QS, Zeb S, Jamil E, Ahmed N, Sajid M, Siddique S, Shahid M. Effect of various levels of

nitrogen, phosphorus and potash on the yield of French Bean. Pure and Applied Biology. 2015;
4(3):318.

Rashid MM. SabjiBiggan (In Bengli). 1st ed. Bangla Academy, Dhaka, Bangladesh. 1993;387-
390.

Tindall HD. Vegetables in the Tropics. McMillan Education Ltd., New York. 1988;527.

Swiader JM, Ware GM, McCollum JP. Producing Vegetable Crops.4th ed. Interstate Publishers,
Inc., Danville, lllions,USA. 1992;233-249.
Purseglove JW. Tropical Crops: Dicotyledons. Longnman. New York. 1992;52.

Pierce LC. Legumes In: Vegetable: Characters, Production and Marketing. John Wiley and Sons,
New York. 1987;561-567.

Rashid MM. SabjiBiggan. In Bangla. 2nd Ed., Rashid Publishing House, Dhaka. 1999;396 -399.
Fatema R, Rahman J, Shozib H, Nazrul M, Fatima K. Genetic Diversity and Nutritional
Components Evaluation of Bangladeshi Germplasms of Kidney Bean (Phaseolus vulgaris L.).
Journal of Genetic Resources,2019;5(2):83-96.

Baloch MS, Zubair M. Effect of nipping on growth and yield of chickpea. J Anim PI Sci., 2010;
20(3):208-210.

Kakon SS, Bhuiya M SU, Hossain SMA, Sultana N. Flowering Behaviour and Seed Yield of
French Bean as Affected by Variety. International Journal of Applied Sciences and
Biotechnology,2015;3(3):483-489.

Arya MPS, Kalara GS. Effect of phosphosrus dose on the growth, yield and quality of summer

mung (VignaradiataL.Wilezek) and soil nitrogen. India J. Agric.Res.,1988;22(1):23-30.

Mitra SK, Sadhu ML, Bose TK. Nutrition of Vegetable Crops. Nayaprokash, Calcutta. 1990;157-
159.

Hirel BJ, Gouis B, Ney A, Gallais F. The challenge of improving nitrogen use efficiency in crop
plants: towards a more central role for genetic variability and quantitative genetics within
integrated approaches. J. Exp. Bot., 2007;58(9):2369-2387.

Prajapoti MP, Patel HA, Prajapati BA, Patel LR. Studies of nutrient uptake and yield of French
bean (Phaseolus vulgaris L.) as affected by weed control methods and nitrogen levels. Legume
Res.,2004;27(2):99-102.

Sharma SK. French bean green pod and seed production as influenced by nitrogen and

phosphorus application. Annals of Agricultural Research.2001;22(1):130-132.

4


https://www.feedipedia.org/user/3
https://www.feedipedia.org/user/28
https://www.feedipedia.org/user/14

17.

18.

19.

20.
21.

22,

23.

24,

25.

26.

27.

Van Schoonhoon A, Voysests O. Common Bean: Research for Crop Improvement.CAB
International, Oxon. 1991;980.
Tewari SP, Singh RP. Effect of rate and time of application of nitrogen on growth and

productivity of French bean (Phaseolus vulgaris L.). Legume Res.,2000;23(2):110-113.
Habbish IG, Ishaqg MK. Nodulation of legume on Sudan.lll. Response of haricot bean to
inoculation. Expl.Agric.,1974;10:45-50.

BARI (Bangladesh Agriculture Research Institute)..AdhunikKrishiProjukti Hat Boi. 2019; 146.

Gomez AK, Gomez AA. Staristical Procedures for Agricultural Research. Second Edition. John
Wiley and Sons, New York, U.S.A.1984.

Nasrin S, Al-Amin M, Mabud AG, Sani MNH. Growth and Yield Response of Bush Bean
(Phaseolus vulgaris L.) as Influenced by Different Levels of Nitrogen and Phosphorus Application.
Asian Journal of Research in Crop Science,2019;1-8.

Rahman A. Influence of nitrogen and plant spacing on French bean. A thesis ofHorticulture
Department. Bangladesh Agricultural University, Mymensingh, 2001.

Begum A, Ahad A, Kaisar MO, Islam MM, Anam MK. Effect of sowing dates and fertilizer
treatments on the reproductive variability of French bean (Phaseolus vulgaris) Pak. J. Biol. Sci.,
2003;6(22):1897-1901.

Sharma SR, Prakash O, AhlawatlPS. (Response of French bean (Phaseolus vulgaris L.)
varieties to plant density and nitrogen application. Indian J Agron.,2008;46(2):277-281.

Sharma SK, Sing R, Singh ON. Influence of nitrogen levles and Rhizobium inoculation on yield,
quality and nitrogen uptake of French bean (Phaseolus vulgaris L.). Res. Crops.,1996;3(3):524-
528.

Chandel RS, Singh R, Singh RS, Singh ON.Influence of nitrogen levels and Rhizobium

inoculation on vyield, quality and nitrogen uptake of French bean (Phaseolus vulgaris L.).
Research on Crops.2002;3(3):524-528.






Table 1. Effect of nitrogen on the growth and yield of BARI Bush Bean-2
Treatment Pod length Pod Average Total pod Pod yield Pod yield
(cm) diameter single pod weight per per plot per hectare
(cm) weight plant (g) (@) (ton)
9)
3.55¢
No 10.30b 2.73c 4.78b 22.85¢ 1454.17 ¢
3.90 ab
N4o 10.55 ab 274 b 5.17 ab 24.42 ab 1600.00 ab
4.37 a
Ngo 11.15a 293 a 542 a 25.63 a 1789.58 a
3.750 b
N120 10.90 ab 2.90 ab 5.00 ab 24.99 ab 1537.50 b
1541
CV (%) 7.28 7.47 10.48 7.01 1543
Level of . . . . .
significance




