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The experiment was conducted at the farm of Sher-e-Bangla Agricultural University, Dhaka, 

to study the effect of TAA and nitrogen on the growth, yield and yield components of French 

bean during the period from November 2006 to February 2007. The experiment included two 

factors, Factor A: lndole-3 Acetic Acid (0, 5 and I 0 ppm) and Factor B: nitrogen (0, 50, 100 

and 150 kg/ha). The experiment was laid out in a Randomized Complete Block Design 

(RCBD) with three replications. The cultivar of French bean used in the experiment was 

BARI Zhar Sheem-1. Germination percentage revealed that application of nitrogen at basal 

dose inhibited the seed germination to some extent, but it was not statistically significant. 

Plant height and number of leaves per plant varied significantly at 15, 25, 35 and 45 days 

after sowing (DAS) due to application of lAA, nitrogen and their interactions. Leaf length 

and breadth varied significantly due to application of IAA and nitrogen. The yield 

components varied significantly due to application of IAA and nitrogen. The highest pod 

yield of 18.77 t/ha was obtained from 10 ppm IAA with 100 kg r /ha and the lowest (9.91 t/ 

ha) yield was obtained from control. The highest (Tk.214905) net return was obtained from 

application of 10 ppm IAA and I 00 kg N/ha and the lowest (Tk.78667) in control treatment. 

The highest (3.52) benefit cost ratio was obtained due to application of l 0 ppm fAA and 100 

kg N/ha, while the lowest (1.98) in control treatment. The results revealed that application of 

IAA and nitrogen at different levels had positive impact on growth, yield and yield 

components of French bean. 

ABSTRACT 

Effects of Growth Regulator and Nitrogen on the Yield and Yield 

Contributing Characters of French bean iPh aseolus vulgaris L) 

By: Md Enayath Uddin Choudhury 
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Immature pods are marketed fresh, frozen or canned. The dry seeds also have a good 

market demand. Foliage of the crop may also provide hay, silage and green manures. After 

harvest plants can be fed to cattle sheep and horses. Its edible pods supply protein, carbohydrate, 

fat, fiber, thiarnin, riboflavin, Ca and Fe (Shanmugavelu, 1989) and the seed contains significant 

amount of thiarnin, niacin, folic acid as well as fiber (Rashid, 1999). Recently cultivation of 

French bean is gaining popularity in Bangladesh mainly because of its demand as a commodity 

It is cultivated in many parts of the tropics, sub tropics and throughout the temperate 

regions (Purseglove, 1987). But it is more suitable as a winter (rabi) crop in the north eastern 

plains of India (AICPIP, 1987). According to the recent F AO statistics, French bean including 

other related species of the genus Phaseolus, occupied 27.08 million hectares of the world's 

cropped area, and the production of dry green pods was about 18.94 million tons with an average 

yield of 699 kg/ha (FAQ, 2000). Brazil is the largest French bean producing country in the 

world. In Bangladesh there is no statistics about the area and production of th is crop. It is not 

new crop in our country and is cultivated in Sylhet, Cox's Bazar, Chittagong Hill Tracts and 

some other parts of the country in a rather limited scale. Recently, Hortex Foundation and BRAC 

are trying to extent the production area because French bean is now an exportable vegetable 

among other. Bangladesh presently earns about US$ 15 million per anum by exporting fresh 

horticultural produces, French bean share a big portion. 

French bean (Phaseolus vulgaris L.) is an important vegetable crop belonging to the 

family Fabaceae which originated in the Central and South America (Swiader et al., 1992). It is 

also known as bush bean, kidney bean, snap bean, pinto bean, green bean, raj bean, common 

bean, basic bean, harcot bean, navy bean, pole bean, wax bean, string bean and bonchi (Duke, 

1983; Salunkhe el al., 1987; Tindall, 1988). In our country it is known as "Farashi Sheern" 

(Rashid. 1993). In Bangladesh, beans are mainly used as green vegetables. Seeds are also used as 

pulse in Sylhet, Moulvibazar, Sonamgonj, Habigonj, Brahrnmanbaria, Feni, Coxsbazar, 

Chittagong, etc. 

INTRODUCTION 

CHAPTER 1 
", ~ ...... 
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1. To determine IAA (indole-3 acetic acid) concentrations for maximizing the growth 

and yield of French bean; 

ii. To assess the optimum level of nitrogen for maximizing the yield and yield 

contributing characters or French bean; 

iii. To find out the suitable combinations of IAA and nitrogen for ensuring higher yield 

or French bean. 

Evidences reveal that IAA (growth regulator) and nitrogen fertilizer may play an 

important role for French bean production. The yield of French bean may be increased through 

judicious combination or IAA and nitrogen application. Considering the above facts, the present 

study was undertaken with the following objectives. 

Production or French bean depends on many factors such as quality or seed, time or 

sowing, application or plant growth regulator, fertilizer and proper management practices. 

Among those factors, fertilizer is an important factor to get high yield. Nitrogen management is 

played an important role in maximizing yield or French bean. Nitrogen is necessary for its 

vegetative growth and development. utrient requirement for different cultivars usually is 

similar except on poor soils (Adams, 1984). French bean cultivation requires ample supply of 

nitrogen. Therefore, it is necessary to find out a suitable nitrogen level for higher yield and 

economic return as well. However, very limited research was conducted to improve the fruit set 

and yields by growth regulator application and fertilizer management practices in French bean. 

for export. Hortex Foundation exported 99.83 tones of fresh French bean during the year 2000- 

2001 (Personal Communication). 

Application or(,\'\ resulted the higher plant height. large leaf Sl/C, short da) s ol curd 

initiation and heavier curd weight of Cauliflower (Akhter, 2007). The effect of IAA and AA on 

tomato reported that it increased growth, fruit set, size and yield of fruit (Singh and Upadhaya, 

1967). 



Chap er 2 

I Review of Literature .. - - 
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Pandey and Singh ( 1973) from that soi I application of up to I 00 kg N increased the number 

of pistillate and staminate flower and the yield; the sex ratio was not affected in bottle gourd. 

Maleic Hydrazide approximately doubled the proportion of female flowers and also increased 

yield. Combined application of N and Maleic Hydrazide gave a further increased in the 

proportion of female flowers and the highest yield. 

Biswas and Monda I ( 1988) reported that protein, free amino acid of the seeds and 

mobilization index for protein in wheat increased from application of IAA with foliar spray. 

Awan and Alizai (1989) reported significant increase 111 plant height, number of 

tiller(s)/plant, number of grains/particle, grain yield and protein content of grain by foliar 

application of 100 ppm GA3 or IAA at panicle emergence stage and also significant decrease in 

sterility percent on rice. 

In Pea, Mishriky ( 1990) found that protein content was increased when 50 ppm GA3 was 

applied at 30 days after sowing. The foregoing discussion indicates that growth regulators such 

as GA3 and !AA could increase the branches, grain yield as well as protein content of pea. The 

effectiveness of such growth regulators may, however, is applied as growth regulator of French 

bean. 

2.1 Effect of Plant Growth Regulators (PGR) 

French bean (Phaseolus vulgaris L.) is a popular vegetable crop of the world. Many 

research works have been done in different parts of the world to study the effect of IAA and 

nitrogen on the growth and yield of French bean. But in Bangladesh, available literature 

regarding effect of nitrogen on French bean is insufficient and some times conflicting. However, 

some of the literatures relevant to effect of IAA and nitrogen on French bean production are 

reviewed in this chapter. 

CHAPTER2 

REVIEW OF LITERATURE 
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Daba and Haile (2000) conducted a field experiment in Ethiopia on French bean cv. Red 

Wolaita, Rico-2, A-176 and A-250. They reported that Rhizobium inoculation and N 

significantly increased grain yield, nodule number and dry matter yield of French bean. 

Rajesh et al. (200 I) carried out a field experiment in India to evaluate the effects of N 

(80, 160 and 240 kg/ha) and S (0, 20, 40 and 60 kg/ha) on the nutrient uptake and grain yield of 

French bean (Phaseolus vulgaris cv. HUR 137). The highest grain yield (2091 kg/ha) was 

recorded at N level of 240 kg/ha and that of straw yields (333 I kg/ha) and the highest total 

(90.70 kg/ha) and S (6.58 kg/ha) uptake. Sulphur (S) at 40 kg/ha recorded the highest grain yield 

(1811 kg/ha) and the highest total N (77.45 kg/ha) and S (6.06 kg/ha) uptake. 

2.2 Effects of nitrogen on the growth and yield of French bean 

Choudhury and Pahatak ( 1959) reported the effects of growth regulators on sex expression of 

cucumber. They observed that MH 200 ppm and NAA I 00 ppm significantly increased number 

of female flowers and MH 600 and 800 ppm, NAA 100 ppm and IAA 200 ppm greatly 

suppressed the number of male flower over control. All treatments increased the female to male 
flower ratio when compared with the control. 

Singh and Upadhaya ( 1967) studied the effect of lAA and NAA on tomato and reported that 

the regulators activated growth, increased the fruit set, size and yield of fruit and induced 

parthenocarpic fruit. The chemicals could be applied on seeds, roots, whole plants or flowers, but 

foliar application was very effective for increasing the size of fruit and the yield. 

Choudhury et.al. (1967) reported that N/\/\ 100 ppm, IAA JOO ppm and 200 ppm and Ml I 

50 ppm and 200 ppm were equally effective in suppressing the male 11owcrs and increasing the 

number of female flowers in cucumber. The effects subsequently increased the percentage of 
fruit set and ultimately the yield. 
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Rana et al. ( 1998) conducted a 2-year field experiment in India to study the effect of N 

(0, 40, 80 and 120 kg N/ha) on dry matter production and uptake of N in French bean. Dry matter 

Baboo et al. ( 1998) conducted an experiment in Uttar Pradesh, India on response of 

nitrogen in French bean. Number of branch and seed yield were increased with the increase of 

nitrogen and it was higher with 120 kg N/ha. 

Arya el al. (1999) conducted an experiment in India to investigate the effect ofN, P and 

Kon French bean. They used different doses of NPK combinations. It was concluded that N 

promoted growth and suggested 25 kg N/ha, 75 kg P205 /ha and 50 kg K20/ha as the best 

combination in terms of economics and seed yield. 

In India, Tewari and Singh (2000) conducted an experiment on French bean to determine 

the optimum and economical dose of nitrogen (0, 40, 80, 120 and 160 kg/ha) for better growth 

and seed yield. They reported that application of 120 kg N/ha produced significantly higher 

number of pods per plant, weight of speeds per plant, number of seeds per pod and seed yield, 

whereas 160 kg N/ha significantly reduced seed yield. 

Singh and Singh (2000) carried out a field trial in India with different nitrogen levels on 

yield and yield components of French bean (0, 40, 80 or 120 kg N/ha). They observed that Seed 

yield and IOO-seed weight increased with increasing N rate. 

Virender el al. (2000) carried out an experiment with French bean in India and found 

higher yield obtained with application of nitrogen up to 120 kg/ha and phosphorus up to 60 

kg/ha. 

Ghosal et al. (2000) observed a field trial in Bihar, India to study the effect of varying N 

rates (0. 40. 80, 120 and 160 kg/ha) and time of application on the growth and yield of French 

bean. They observed that nitrogen at the rate or 160 kg/ha resulted in significantly the highest 

values for number of pods per plant, weight of pods per plant, grain yield and straw yields. 
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Srinivas and Naik (I 988) carried out an experiment at Bangalore, India to study the 

response of nitrogen on vegetable French bean. Nitrogen was applied at 0, 40, 80, 120 and 160 

In India, Hedge and Srinivas (I 989) conducted an experiment in lndia to study the effect 

nitrogen on growth and yield of French bean. In their trial, the crop received 0, 40, 80 or 120 

kg/ha of nitrogen. The green pod yield was the highest ( 124.3-132.3 q/ha) at I 20 kg N/ha. Kuccy 

(I 989) noted that addition of nitrogen at 30 mg/kg soi I had stimulatory effect on plant growth. 

Hedge and Srinivas ( 1990) worked in India on plant water relation and nutrient uptake in 

French bean and observed that nitrogen application increased green pod yield, nutrient uptake 

and water use efficiency. 

Srinivas and Naik ( 1990) conducted an experiment at Bangalore, India to investigate the 

growth, yield and nitrogen uptake in vegetable French bean as influenced by nitrogen. Nitrogen 

was applied at 0, 40, 80, 120 and 160 kg/ha. They observed that application of nitrogen increased 

plant growth, nutrient uptake and yield of green pods. 

ln India, Singh et al. ( 1990) studied the response of French bean to nitrogen application. 

They reported that number of pods per plant and I 00-seed weight increased with increase in 

rate. Similar experiment was carried out by Leclavathi et al. ( 1991) and reported that the seed 

yield and dry matter production in French bean were increased up to 60 kg N/ha. 

Parthiban and Tham bu raj ( 1991) conducted an experiment 111 India and recorded 

increased grain yield with nitrogen fertilization up to 50 kg/ha in French bean. Number of pods 

and grain yield per plant increased significantly with nitrogen fertilization over the control. 

Calvache et al. (I 997) found significant increase in seed yield, pod numbers/plant, 

number of seeds/pod and harvest index in French bean through increased nitrogen application. 

Durge el al. (I 997) stated that the highest yield (957 kg/ha) of French bean was obtained with 

150 kg N/ha. 

production increased significantly up to I 20 kg N/ha. Uptake of N was significant also up to I 20 

kg N/ha. 



7 

Singh el al. ( 1996) conducted an experiment in India to investigate the effects of spacing 

and nitrogen levels on the yield of French bean and observed that net return was the highest with 

up to 120 kg N and 30 x I 0 cm spacing. 

Koli et al. ( 1996) reported that the influences of row spacing, plant density and N levels on 

yield of French bean. They stated that the yields were similar at densities of 2, 22,222 plants/ha 

(yield 1.12 t/ha) and 3, 33,333 plants/ha (yield 1.14 t/ha) and were decreased at the 4, 44.444 

plants/ha (yield 1.05 t/ha), They also observed that 60 kg N/ha gave the highest yield of 1.41 

t/ha. 

Vishwakarrna el al. (2002) conducted a field experiment in Varanasi, Uttar Pradesh, India, 

during 1996-97 and 1997-98 to determine the response of two French bean (Phaseolus vulgaris) 

cultivars (Holland 84 and POR 14) to different application rates (0, 30, 60, 90 kg/ha) of nitrogen. 

Holland 84 was the tallest, whereas POR 14 recorded the highest dry matter production per plant 

as well as pods per plant, grains per pod, grains per plant, pod length and I 00-grain weight. The 

growth, yield attributes and yield increased with increasing rates of nitrogen up to 90 kg/ha. 

2J Interaction effects on the growth and yield of French bean. 

Chandra el al. ( 1987) reported that plant growth was increased with increasing rate of 

nitrogen in French bean. Sa et al. (1982) observed that the application of various N fertilizer 

doses, pod number per plant was significantly influenced. Srinivas and Naik ( 1988) reported that 

increasing N fertilizer increased the pod yield in French bean. 

Ali and Tripathi ( 1988) worked with an experiment in Uttar Pradesh, India to observe the 

influence of nitrogen levels (0-60 kg N/ha) on French bean and noticed that number of 

pods/plant, I 00-seed weight, seed yield and seed protein content increased with increasing 

nitrogen rate. 

kg/ha. They reported that pod yields were increased with increasing fertilizer rate, from 3927 

kg/ha at 0 kg N/ha to 13169 kg/ha at 160 kg N/ha. 
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From the above mentioned literatures, it can be concluded that effect of IAA as growth 

regulator and nitrogen have significant effect on growth and yield of French bean. It was also 

observed that pod yield increases with the increase of nitrogen up to certain levels. On the basis 

of above mentioned facts, the experimental views may be designed to know the effect of IAA 

and nitrogen on yield and yield contributing characters of French bean at Bangladesh condition. 

Mangual-Crespo and Torres ( 1979) found that different varieties needed different spacing 

for growth and yield of French bean. lsasi and Bustogarcia ( 1985) found significant interaction 

between variety and spacing regarding yield of Phaseolus vulgaris L. 

Sentelhas et al. ( 1987) showed that 200 ppm IAA increased the number of panicles/pot, the 

number of grains/ear and the weight of grains by foliar application with N fertilizer compared 

with N applied to the soil and found the highest yield with 200 ppm IAA and foliar N, in wheat. 

The level was too high for Sesamum crop as Sontakey et al. (1991) observed increased yield 

when 100 ppm GA3. IAA or ascorbic acid applied at 40 days after sowing, the higher 

concentration being detrimental to yield. 

Dwivedi et al. ( 1994) studied the effect of plant densities and levels on French bean in 

Bihar, India. Crop was S0\\11 at inter row spacing or 30. 45 and 60 cm '' ith an intra row <pacing 

of 8 cm to give densities or 4.00.000. 2.86.000 and 2.00.000 plants ha. rcspcctiv cl) and \His 

given 40, 60, 80 and I 00 kg N/ha. Seed yield was the highest at the density of 4,00,000 plants/ha 

with nitrogen level of 80 kg/ha. 



Ch per 3 

I Materials and Mcihods 
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3.1.3 Climate 

The experimental area belongs to subtropical climatic zone which is characterized by 

heavy rainfall, high humidity, high temperature and relatively long day period during "kharif" 

season (April-August) and scarce rainfall, low humidity, low temperature and short day period 

during "Rabi" season (October-March). This climate is also characterized by distinct season viz., 

the monsoon or rainy season extending from May to October, the winter or dry season from 

November to February and pre-monsoon period or hot season from March to April (Edris et al., 

1979). The meteorological data in respect of temperature, rainfall, relative humidity, average 

sunshine and soil temperature for the entire experimental period have been shown in Appendix- 

3.1.2 Characteristics of soil 

The land was Agro ecological zone of Modhupur tract (AEZ no. 28). It was deep red 

brown terrace soil and belongs to "Noadda" cultivated series. The selected Experimental site wa 

well drained medium high land. The soil was silt loam in texture having p11 6.12. The amount of 

organic carbon, total N, available P and K were 1.25%, 0.08%, 20 ppm and 0.20 rnc/lOOg soil, 

respectively. The physical and chemical characteristics of the soil have been presented in 

Appendix I. 

The research work was conducted at the Farm of Sher-e-Bangla Agricultural University, 

Dhaka, to study the effect of l/\A and nitrogen on the growth and yield of French bean during 

the period from November 2006 to March 2007. The experimental field was located at 90°22 

longitude and 23°41 N latitude and altitude of 8.6 m above the sea level. 

3.1.1 Location 

3.1 Description of the experimental site 

The materials and methods used in conducting the experiment have been presented in this 

chapter under the following heads: 

CHAPTER3 

MATERIALS AND METHODS 
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The two factors experiment was laid out in the Randomized Complete Block Design 

(RCBD) with three replications. The experiment was divided into equal 3 blocks and each 

consists of 12 plots. Each unit plot was 2 m x 1.5 m in size. All together there were 36 unit plots 

in experiment and required 220.5 m2 land. Distance between replication was I m and plot to plot 

was 0.5 m. The treatments were randomly assigned to each of the block. Each unit plot had 3 

rows with 50 cm distance and having S cm space in plant to plant (I lortex, 2005). 

3.4 Design and layout of the experiment 

Factor B: Nitrogen 

Four levels of Nitrogen 

1. 0 kg N/ha (No) 

11. 50 kg N/ha (N 1) 

111. I 00 kg N/ha (N2) 

iv. 150 kg N/ha (N3) 

Factor A: lndole-3 Acetic Acid {IAA) 

It consisted of three levels 

1. No !AA (Ho) 

11. 5 ppm I/\/\ (111) 

iii. I 0 ppm IA/\ (H2) 

JJ Treatments of the experiment 

The experiment involved two factors, namely, (i) Factor A: lndole-3 Acetic Acid (JAA) 

and (ii) Factor B: Nitrogen. 

3.2 Planting materials 

The cultivar o] I rcnch bean used in the experiment wa« ··13 \RI /h.ir xhccm- I"" I he 

seeds were collected from Bangladesh Agricultural Research Institute (BARI), Joydebpur, 

Gazipur. 
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Fig. 1. Field layout of the experiment 
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3.8 Sowing of seeds 

Two treated seeds were sown each hill at a depth of 3.0 cm. Seeds were treated with 

Babistin to protect from seed born diseases. The seeds were covered with pulverized soil just 

after sowing and gently pressed with hands. The seed sowing was done on 18 November, 2006 in 

rows and at spacing of 50 cm x 5 cm. The seeds were covered with loose soil. French bean was 

sown as border crops to reduce border effects. 

3.7 Application of Indole-3 Acetic Acid (IAA) 

lndole-3 Acetic Acid (IAA) was applied as per treatment at 20, 23, 26 and 29 days 

after sowing (DAS). !AA was applied by a hand sprayer wetted equally over the plants. 

The entire amount of well-decomposed cow dung, triple super phosphate (TSP) and 

muriate of potash (MP) were applied and mixed with the soil during final land preparation. 

Nitrogen was applied as per treatment in the form of urea. The 1/3 amount of urea was applied 

during final land preparation and rests amount of urea in two installments at 15 and 30 days after 

sowing the seeds. The applied fertilizers were mixed properly with the soil of the plot. 

- - T Manure/ferti I izer Dose/ha Dose/plot 

Cow dung t 10 ton 3.6 kg 
+- 

TSP 160 kg 57.6 g 

MP 160 kg 57.6 g 

The following doses of manures and fertilizers were applied in the experimental plot. 

3.6 Manures and fertilizer application 

3.5 Land preparation 

At first the land was ploughcd w ith a power-Liller 011 2 O\ ember. 200(> and kept open to 

sunlight. Aflcrwards the experimental plot \\HS prepared by Iiv c ploughings and cross ploughing» 

followed by laddering to break the clods and to level the soil. The weeds and stubble or previous 

crops were collected and removed from the soil. These operations were done to bring the land 

under good tilth for sowing of seeds. 
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b. Diseases 

Seedlings were attacked by damping off and Dithanc M-45 was sprayed at the rate of 2 

ml/liter at an interval of 15 days. Some plants were attacked by bean common mosaic virus 

(BCMV) which was an important disease of French bean. These plants were removed from the 

plots and destroyed immediately. 

3.9.5 Plant protection 

a. Insect pests 

At the early stage of growth, some plants were attacked by insect pests (mainly aphids) 

and Malathion 57 EC was sprayed at the rate of 2 ml/liter at an interval or 15 days. 

3.9.4 Irrigation 

Irrigation was done whenever necessary. The young plants were irrigated by watering 

can. Beside this, irrigation was given four times at an interval of I 0 clays 

3.9.3 Weeding 

The experimental plots were kept weed free by hand weeding. Weeding and mulching 

were done three times at 20, 30 and 40 DAS. 

3.9.2 Thinning 

When the plants well established, one healthy plant per hill was kept and remaining one 

was plucked. 

3.9.1 Gap filling 

During seed sowing, few seeds were sown in the border of the plots. Seedlings were 

transferred to fill up the gap where seeds failed to germinate. Seedlings of about 15 cm in height 

were transplanted from border rows with roots plunged 5 cm below the soil in hills in the 

evening and when watering was done to protect the seedlings from wilting. All gaps were filled 

up within two weeks after germination of seeds. 

3.9 Intcrcultural operations 
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3.11.5 Number of branches per plant 

Average number or branches per plant was found from I 0 randomly selected plants from 

each unit plot at 45 DAS and mean was recorded. 

3.11.4 Leaf breadth (cm) 

Leaf breadth (cm) was measured by using measuring scale of I 0 randomly selected plants 

from each unit plot at 45 DAS and mean was recorded. 

3.11.3 Leaf length (cm) 

Lear length (cm) was measured by using measuring scale of I 0 randomly selected plants 

from each unit plot at 45 DAS and mean was recorded. 

3.11.2 Number of leaves per plant 

The number leaves or I 0 randomly selected plants from each unit plot at I 0 days interval 

from 15 DA to 45 DAS was counted and mean were calculated. 

3.11.1 Plant height 

The plant height was recorded at 15, 25, 35 and 45 days after sowing (DAS). The plant 

height was taken from ground level to the tip of the largest leaf of the plants. Plant heights were 

recorded from I 0 randomly sampled plants and mean was calculated in centimeter (cm). 

3.11 Collection of data 

Ten plants were selected at random in such a way that the border effect could be avoided. 

For this reason, the outer two lines and the outer plants of the middle lines in each unit plot were 

avoided. The details or data recording are given below. 

3.10 Harvexting 

Immature green pod-; were harvested at tender stage through hand picking and \\Cighed lo 

estimate the yield or fresh pod. At harvest, pods were nearly full size, with the seeds still small 

(about one-quarter developed) with firm flesh (Swiadcr et al. 1992). Pods were soft and smooth 

during harvesting. 
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3.11.12 Weight of fresh pods per plant 

Pods from 10 randomly selected plants were weighed and their average was taken m 

gram (g). 

3.11.11 Number of seeds per green pod 

Number of seeds per green pod was recorded from I 0 randomly selected plants and the 

mean value was calculated. 

cm. 

3.11.10 Diameter of green pod 

Diameters of green pod of 10 randomly selected plants from each unit plot were 

measured in cm with the help of slide calipers and their average was taken and was expressed in 

3.11.9 Length of green pod 

Ten pods from each randomly selected plant were measured using centimeter scale and 

the mean value was calculated and was expressed in centimeter. 

3.11.8 Number of pods per plant 

From 10 randomly selected plants from each unit plot numbers of pods were counted and 

their mean values were founded. 

3.11.7 Number of flowers per plant 

From I 0 randomly selected plants from each unit plot numbers of flowers were counted 

and their mean values were founded. 

Seed Vigor Index= (No. of normal seed I ings/ Days required for I st count)+ (No. of normal 
seedlings/ Days required for 2nd count)+ (No. of normal seedlings/ Days 
required for 3rd count)+ + (No. of normal seedlings/ Days required for 
final count) 

Seed Vigor Index was calculated by the following formula: 

3.11.6 Germination percentage and seed vigour 

Germination percentage was calculated from total germinated seeds per plot al 8 day-, 

after sowing. 
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Total cost of production 
Benefit cost ratio (BCR) = 

Gross return 

3.13.3 Benefit cost ratio (BCR) 

The economic indicator BCR was calculated using following formula for each treatment 

combination. 

3.13.2 Net return 

Net return was calculated by deducting total production cost from the gross return for 

each treatment combination. 

3.13.1 Gross return 

Gross return was calculated on the sale price of marketable green pod of French bean. 

The price of green pod in the market was considered at Tk. 16.00 /kg. 

3.13 Economic analyses 

Economic analyses were done in order to find out the most profitable treatment 

combinations. Calculation was done in details according to the procedure of Alam el al. ( 1989). 

3.12 Statistical analyses 

The statistical analyses were done by using MSTA TC statistical package program. The 

analyses of variance for the characters under study were performed by F variance test. The mean 

differences were adjudged by using the Duncan's Multiple Range Test (Gomez and Gomez, 

1984). 

3.11.13 Pod yield 

Green pods were harvested at three day-, regular interval from each unit plot and their 

weight was recorded. As harvesting was done at different interval and the total pod wcight-, were 

recorded in each unit plot and expressed in kilogram (kg). The green pod yield per plot was 

finally converted to yield per hectare and was expressed in tonne (t). 



- 

Chap er 4 

Results and Discussion 
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Plant height of French bean varied significantly at 15, 25, 35 and 45 days after sowing (DAS) 
due to application of lndole-3 Acetic Acid (!AA) (Table 2). At 15 OAS, the longest plant height 

(16.73 cm) was observed due to application of 10 ppm IAA which was followed (15.30 cm) by 5 
ppm IAA. The shortest (14.00 cm) plant was observed due to control treatment. Similar trend 

was followed at 25, 35 and 45 days after sowing. At 25 DAS, the longest (29.04 cm) plant height 

was recorded from I 0 ppm on IAA which was similar (26.18 cm) to 5 ppm IAA and the shortest 

(21.36 cm) was found from control treatment. At 35 DAS, the longest (53.16 cm) plant height 

was found from 10 ppm IAA and the shortest (40.94 cm) was recorded from control (no 

hormone) treatment. At 45 OAS, the longest (59.18 cm) plant height was obtained due to the 

application of I 0 ppm IAA which was statistically identical (55.56 cm) to 5 ppm IAA and the 

shortest (53.15 cm) plant height was found from control. Results revealed that the application of 

IAA had positive impact on plant height of French bean. It might be caused that IAA enhances 

cell elongation which ultimately increase the plant height. 

4.2 Plant height 

4.1 Germination and Seed Vigour Index 

Seedling emergences were counted at 4, 5, 6, 7 and 8 days after seed sowing and presented in 
Table I. Germination percentage was calculated as per seedling emergence of 8th day. 

Germination percentage ranged from 86.08 to 95.25. Germination percentage revealed that 

application of nitrogen at basal dose inhibits the seed germination to some extent but it was not 

statistically significant. Seed vigour index raged from 27.92 to 38.42. 

CHAPTER4 

RESULTS AND DI CCSSIOi'\ 
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Levels of nitrogen 
No= 0 kg N/ha 
N1 = 50 kg N/ha 

2 = I 00 kg N/ha 
3 = 150 kg N/ha 

Levels of IAA 
Ho = No IAA(Control) 
H1 = 5 ppm IAA 
H2 = 10 ppm IAA 

Table I. Seedling emergence. germination and' igor index of I rench bean under experimentation 

umber of Seedling emergence Germination Seed 

4DAS 5 DAS 6 DAS 7 DAS 8 DAS 
% Vigor 

Index 
Ho No 4.0 1~ 56.7 76.7 112.3 93.58 38.42 

HoN1 2.0 9.7 37.0 67.0 111.0 92.50 31.49 --- HoN2 1.7 12.0 53.7 65.7 114.3 95.25 35.42 

HoNJ 2.7 10.3 56.3 78.0 112.3 93.58 _]_37.27 

H1No 0 8.3 57.0 67.0 113.3 94.41 _I 34.90 

H1N1 1.3 9.0 43.0 66.0 106.7 88.92 32.03 

H1N2 1.0 -i- 9.3 42.0 71.3 113.6 91.66 33.46 

H1N3 1.3 7.0 51.0 79.6 105.3 87.75 34.77 

H2No 1.3 13.7 50.0 77.0 113.0 94.16 36.51 

H2N1 -~J 
54.0 110.7 92.25 27.92 

H2N2 0 5.4 73.3 103.3 89.16 31.88 
- 

H2N3 0 11.6 54.6 70.7 107.0 86.08 34.91 
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Significant variation of plant height was observed due to interaction effect of lAA and nitrogen 

level (Table 4 and Appendix-III). At 15 DAS, the longest (17.93 cm) plant was produced due to 

10 ppm IAA and 150 kg N/ha which was identical to 10 ppm IAA and 100 kg N/ha (17.90 cm). 

The shortest plant ( 11.90 cm) was produced in control treatment. At 25 DAS, the longest (31.80 

cm) plant was also produced due to 10 ppm IAA and I 50 kg N/ha which was identical to 10 ppm 

IAA and 100 kg /ha (31.73 cm). The shortest ( 16.87 cm) plant was produced in control 

condition. At 35 DAS, the longest (57.70 cm) plants were produced due to interaction effect of 

10 ppm IAA and I 00 kg N/ha and the shortest (30.53 cm) plant was recorded from the treatment 

combination of H0N0 (no growth regulator and no nitrogen) i.e. control condition. At 45 DAS 

the longest (63.83 cm) plant was produced from I Oppm IAA and I OOkg nitrogen per hectare 

where as the shortest (50.13 cm) was observed in control. 

Significant variation of plant height was observed due to application of different level of nitrogen 

(fable 3). Al 15 D.I\ \.the longest ( 16.38 cm) plant "a.., produced due to application of 150 kg\, 

ha which was identical ( 16.19 cm) to I 00 kg '\ ha. lhe shortest ( 13. 92 cm> plant \\a.., produced 

in control treatment. At 25 DAS, the longest (28.79 cm) plant was produced due to application of 

150 kg N/ha which was identical (27.93 cm) to 100 kg N/ha and the shortest (22.38 cm) was 

found from 50 kg N/ha. At 35 and 45 days after sowing, similar patterns of results were observed 

due to nitrogen application. At 35 DAS, the longest (51.86 cm) plant was produced in I 00 kg 

N/ha. At 45 DAS the longest (58.17 cm) plant and the shortest (53.07 cm) plant were observed 

due to application of 150 kg N per hectare and control condition, respectively (Table 3). 

Vishwakarma et al. (2002) also observed that the plant height increased due to application of 

nitrogen in French bean. Arya et al. ( 1999) reported that application of nitrogen promotes the 

growth of French bean. 
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No= 0 kg N/ha 
N1 = 50 kg N/ha 
N2= 100 kg N/ha 
N3 = 150 kg N/ha 

Figure in a column having similar letter(s) do not differ significantly 

Levels of nitrogen 

Nitrogen Number of leaves/ plant at DAS Leaf length Leaf breadth 
15 25 35 45 (cm) (cm) 

No 3.20b 6.28b I0.66c 16.54c 8.43c 5.48c 
- 

N1 3.43b 6.IOb 1 I. I 7bc 16.91bc I0.97b 7.31 b 

N2 3.44b 6.96a 12.03a 18.19a 13.23a 8.33a 

N3 3.93a 7.18a I l.58ab 17.87ab 13. I la 8.66a 
c- ,_ ~ 

Level of 0.01 0.01 0.01 0.01 0.01 0.01 
significance 

CY(%) 8.12 5.12 3.59 4.31 4.79 7.13 

Table 3. Effects of nitrogen on number of leaves/plant, leaf length and leaf breadth 
of French bean 

Figure in a column having similar letter(s) do not differ significantly 

Levels of IAA (growth regulator): 
Ho = No IAA(Control) 
1-11 = 5 ppm IAA 
1-h = 10 ppm lAA 

15 25 35 .+5 (cm) (till) --- I lu 3.06c 5.98c I0.91b 16.86b I0.03c 6.58c 

H1 3.52b 6.66b 11.21 b 16.86b l l .43b 7.48b 

H2 3.93a 7.24a I l.96a I 8.42a 12.86a 8.26a 

Level of 0.05 0.01 0.01 0.01 0.01 0.01 

significance 

CY(%) 8.12 5.12 3.59 4.31 4.79 7.13 

IA/\ 

Table 2. Effects of lAA on number of leaves/plant, leaf length and leaf breadth of French bean 
umber of leaves/ plant at DAS Leaflength Leaf breadth 
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Fig. 2: Effects of Nitrogen in Plant height of French bean. 

Days after sowing 
45DAS 35DAS 25DAS 15DAS 

Fig. I : Effects of IAA in Plant height of French bean. 
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The combined effect of IAA and nitrogen was significant for number of leaves per plant of 

French bean (Table 4 and Appendix-III). Number of leaves per plant of French bean was the 

lowest in control at all days of data collection. At 15 DAS the highest (4.47) number of leaves 

per plant of French bean was observed due to interaction of I 0 ppm IAA and 150 kg N/ha and 

the lowest (2.33) was found from control. 

Number of leaves per plant of French bean varied significantly at 15, 25, 35 and 45 days after 

sowing (DAS) due to different nitrogen levels (Table 3). The highest (3.93) number of leaves per 

plant was recorded due to application of 150 kg N/ha and the lowest (3.20) was recorded from 

control at 15 DAS. At 25 DAS, the highest (7.18) number of leaves per was recorded due to 

application of 150 kg N/ ha and the lowest (6.10) was found from 50 kg N/ha. At 35 DAS, the 

highest ( 12.03) number of leaves per plant was obtained due to application of I 00 kg N/ha and 

the lowest (I 0.66) from control treatment. The highest ( 18.19) number of leaves per plant was 

recorded from I 00 kg N/ha and the lowest ( 16.54) was obtained from control at 45 DAS. 

Number or leaves per plant or l-rcnch bean varied significantly at 15. 25, 35 and ..J:" day-, ullcr 

sowing (0/\.') due to application of lndole-3 Acetic Acid (IA/\) (Table 2). At 15 D/\S. the 

highest (3.93) and the lowest (3.06) number of leaves per plant was recorded due to application 

of IO ppm IAA and control treatment, respectively. At 25 DAS, the highest (7.24) number of 

leaves per plant was recorded due to application of I 0 ppm IAA and the lowest (5. 98) from 

control. At 35 DAS, the highest (I 1.96) number of leaves per plant was recorded due to 

application of I 0 ppm !AA whereas the lowest (I 0.91) was found from control treatment. The 

highest ( 18.42) and the lowest ( 16.86) number of leaves per plant were produced from I 0 ppm 

IAA and no application of !AA, respectively at 45 DAS (Table 2). Due to application of I 0 ppm 

IAA at all stages the highest number of leaves were found. 

4.3 Number of leaves per plant 
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The combined effect also showed significant variation due to application different levels of IAA 

and nitrogen. The longest ( 14.93 cm) leaf was found from the treatment combination of I 0 ppm 

IAA with I 00 kg N/ha and the shortest (7.63 cm) was obtained from control condition. entelhas 

et.al. ( 1987) also reported such trend of result with the application of IAA and nitrogen in wheat. 

Variation in leaf length was also significant due to application of different level of nitrogen. The 

longest ( 13.23 cm) leaf was recorded from I 00 kg N/ha, where as the shortest (8.43 cm) was 

observed from control (Table 3). Ghosal et al. (2000) found similar trend of result which 

supported to this trial. 

4.4 Leaf length 

Leaf length varied significantly due to application of IAA (Table 2). At 45 DAS, the highest 

(12.86 cm) leaf length was observed due to application of I 0 ppm IAA, and the lowest (I 0.03 

cm) was found from control treatment. Probably due to application of IAA, the longest leaf 

length was observed than control. The result also upport to the findings of ingh and Upadhaya 

(1967). 

At 25 DAS. the highest (8.10) number of leaves per plant was found from treatment combination 

of 10 ppm I/\/\\\ ith 150 f..g '\) ha and the lowest (5.43) number or leaves per plant produced in 

the control treatment. lhe highest (I ~.80) number or leaves per plant was recorded from the 

treatment of l 0 ppm !AA with I 00 kg N/ha and the lowest (I 0.03) was found from control at 35 

DAS. At 45 DAS, the highest (20.00) number of leaves per plant was recorded from l 0 ppm !AA 

with 150 kg N/ha and I 0 ppm IAA with I 00 kg N/ha where as the lowest ( 16.35) was obtained 

from control which was similar to all other observations. Sentelhas el. at.( 1987) also reported 

similar trend of results. The number of leaves per plant was increased due to application IAA and 

nitrogen. 
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Significant variation of number of branches per plant of French bean was observed due to 

application of different levels of nitrogen (Table 6). The highest ( 19.56) number of branches per 

plant was observed due to application of 150 kg N/ha and the lowest (I 1. 19) was recorded from 

control treatment. Baboo et al. (1998) reported similar trend of result in case of French bean. 

4.6 Number of branches per plant 

Number of branches per plant of French bean varied significantly due to application of !AA 

(Table 5). The highest ( 18.07) number of branches per plant of French bean was recorded due to 

application of I 0 ppm IAA and the lowest ( 14.24) was obtained from control treatment. Number 

of branches per plant of French bean showed increasing tendency with increasing concentration 

of IAA. The result also support to the finding of M ishriky ( 1990). 

Variation of leaf breadth was also significant due to application of different levels of nitrogen 

(Table 3). The highest (8.66 cm) leaf breadth was observed due to application of 150 kg N/ha 

and the lowest (5.48 cm) was found from control treatment. The highest leaf breadth was 

observed due to application of 150 kgN/ha which was statistically similar (13.11 cm) to 100 kg 

4.5 Leaf breadth 

Leaf breadth varied significant I) due to application or IAA Cl able 2). Al 45 DA\. the highest 

(8.26 cm) leaf breadth was observed due to application of I 0 ppm IAA and the lowest (6.58 cm) 

was recorded from control. The highest leaf breadth was observed due to application of I 0 ppm 

!AA and the lowest in control. 
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The combined effect of IAA and nitrogen on number of flowers per plant of French bean was 

also significant (Table 7). The highest (54.23) number of flowers per plant of French bean was 

observed due to application of I 0 ppm IAA and I 00 kg N/ha and the lowest (35.97) was found 

from control condition. Sentelhas et al. ( 1987) also reported similar trend of result which 

supported to the present study. 

Number of flowers per plant varied significantly due to application of nitrogen (Table 6). The 

highest number of (45.77) flowers per plant of French bean was found due to application of I 00 

kg N/ha which identically (45.53) followed by 150 kg N/ha. The lowest number (38.31) of 

flowers per plant of French bean was observed in control. 

Application of IAA influenced significantly on number of flowers per plant (Table 5). The 

highest (47.62) number of flowers per plant was recorded due to application of I 0 ppm IAA and 

the lowest (39.28) number of flowers was obtained from control condition. Choudhury et.al 

(l 967) also found similar trend of results in cucumber which support the present study. 

4. 7 Number of flowers per plant 

Variation in number of branches per plant was significant due to interaction of IAA and nitrogen 

(Table 7 and Appcndix-l V). ·1 he highest number (21.37) or branches per plant wa» observed due 

to application of I 0 ppm IAA and I 00 kg N/ha which was followed by I 0 ppm IAA and 150 kg 

N/ha treatment (20.93). The lowest number (9.47) of branches per plant was recorded from 

control condition. 
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Effect of interaction of IAA and nitrogen on number of pods per plant of French bean was 

significant (Table 7). The highest number (46.37) of pods per plant of French bean was observed 

due to application of I 0 ppm IAA and I 00 kg N /ha and the lowest (24.53) in control. 

Number of pods per plant varied significantly due to application of nitrogen (Table 6). The 

highest (36.54) number of pods per plant of French bean was found due to application of I 00 kg 

N/ha. The lowest 26.04 number of flowers per plant of French bean was observed in control 

condition. 

Number of pods per plant varied significantly due to application of IAA (Table 5). The highest 

(36.68) number of pods per plant was recorded due to application of 10 ppm IAA. The lowest 

(26.81) number of pods per plant was obtained from control. The result also supported to the 

findings of Mishriky ( 1990). 

4.8 Number of pods per plant 
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Significant difference was observed in diameter of green pod due to application of nitrogen 

(Table 6). The highest ( 1.43 cm) diameter of green pods were observed due to application of 150 

kg N/ha and the lowest ( 1.23 cm) was obtained from control treatment. The diameter was 

statistically similar in all nitrogen applied treatments. 

4.10 Diameter of green pod 

Diameter of green pod varied significantly due to application of IAA (Table 5). The highest 

(1.41 cm) diameter of green pods was observed due to application or I 0 ppm IA/\ and the lowest 

( 1.27 cm) was observed from control treatment. 

Variation in length of green pod of French bean was significant due to interaction of IA/\ and 

nitrogen (Table 7 and appendix-V). The longest ( 16.23 cm) green pod of French bean was 

observed due to application or I 0 ppm IA/\ and I 00 kg N/ha. The shortest ( 13.13 cm) green pod 

of French bean was reported for control. Singh and Upadhaya ( 1967) observed similar trend of 

result which supported the present study. 

A Significant variation on length of green pod of French bean was observed due to application of 

different levels of nitrogen (Table 6). The longest (15.34 cm) length of green pod of French bean 

was observed due to application of 150 kg N /ha which was similar (15.33 cm) to 100 kg N /ha. 

The shortest ( 14.41 cm) green pod of French bean was observed in control. 

Length of green pod or l-rcnch bean varied significantly due to application or l/\A (I able 5). I he 

highest (15.52 cm) length of green pod of French bean was recorded due to application of 10 

ppm IAA and the lowest ( 14.42 cm) was found from control treatment. 

4.9 Length of green pod 



31 

control. 

observed due to application or I() ppm I/\/\ and I 00 kg N/ha and the lowest (4.66) \\<lS in 

signiflcnn: (I able 7). l'he highest number (6.80) or seeds per green pod or French bean \\US 

I lfcct of interaction or I/\/\ and nitrogen in number or seeds per green pod or lrcnch bean "a" 

I he lowest (5.14) number of seeds per green pod of l-rcnch bean was observed in control. 

application or nitrogen (Table 6). I'hc highest (6.54) number or seeds per green pod of lrcnch 

bean wax found due to application or 150 kg Nzhu which identically followed b~ 100 kg 1'-i -ha. 

A significant variation was found in number of seeds per green pod of French bean due to 

Application of IAA influenced significantly on number of seeds per green pod (Table 5). The 

highest (6.24) number of seeds per green pod was recorded due to application of IO ppm IAA, 

where as the lowest (5.73) was observed in control. 

4.11 Number of seeds per green pod 

A signi ficaru variation was observed due to combine effect of IAA and nitrogen (Table 7). The 

highe-t 1 I .5 7 cm J d iametcr or green pod "as recorded 1·ro111 I 0 ppm l.'\1\ and 1 00 1-.g. '- ha whi le 

the lowest ( 1.12 cm) was obtained from control condition. Singh and Upadhaya ( 196 7) also 

found large size tomato with the application of IAA. 
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Effect of interaction of IAA and nitrogen on yield of green pod of French bean was significant 

(Table 7 & Appendix-VI). The highest green pod yield ( 18.77 t/ha) was obtained in I 0 ppm !AA 

and 100 kg N /ha while the lowest (9.91 t/ha) green pod yield was recorded from control 

treatment. 

Yield of green pod of French bean varied significantly due to application of nitrogen (Fig.4 & 

Appendix- VI). The highest (16.19 t/ha) yields were recorded due to application of 100 kg N/ha 

which was followed ( 16.15 t/ha) by 150 kg N/ha and the lowest ( 12.33 t/ha) was found from 

control. Singh et al. ( 1996) also reported the highest yield with 120 kg N/ha. 

4.12 Yield of Green Pod per hectare 

Effect or I/\/\ on ) icld or green pod or I rcnch bean was signi ficant (I· ig.3 & Appendix- VI). I he 

highest ( 16.79 t/ha) yield of French bean was recorded due to application of I 0 ppm !AA and the 

lowest (12.72 t/ha) was obtained from control treatment. Choudhury (1967) was observed higher 

yield in Cucumber with the application of IAA. He stated that IAA increases the number of 

female flowers and suppressed the male flowers. 
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IAAx Number Number Number Length Diameter Seeds/grc Yield Yield 
Nitrogen of I of flowers/ of of green of green en pod per of 

branches/ plant pods/plant pod pod (cm) (no.) plot in green 
plant (cm) kg pod 

~ _{t/ha) 
HoXNo 9.47f 35.97g 24.53f 13.13d l.12d 4.66c 2.97 9.91 _._ 
HoXN1 13.63e 40.00ef 27.77def 15.07bc I .38ab 5.96ab 3.82 12.72 
Hox N2 15.60d 39.67ef 29.77cd 14.50c I. I 4cd 5.63b 4.06 13.53 - 
Ho x N.l 18.27c 4 I .47de 25. I 7ef I 4.97bc I .43ab 6.67a 4.42 14.74 
H1 x~o I0.56f 37.63fg 24.63f I 4.97bc l.29bcd 5.57b 3.91 13.04 -- H1 XN1 I 5.07de 4 I .40de 29.43cd 15. IObc I .38ab 5.70b 4.6ul5.53 
H1 x N2 18.60c 43.40cd 33.50c 15.27bc I .33bc 6.60a 4.89 16.29 -- - H1 XN3 I 9.47bc 44.67c 3 l. I 3cd I 5.70ab I .44ab 6.30ab 4.96 15.40 - 
H2 x No 13.53e 41.33de 28.97de 15.13bc l.29bcd 5.50b 4.54 14.03 
H2 xN1 I 6.43d 44.43c 32.00cd I 5.37bc I .36b 6.00ab 4.78 16.04 
H2 x N2 2 I .37a 54.23a 46.37a 16.23a I .57a 6.80a 5.63 18.77 - -.-- - - ___,_ 

H2XN~Jab 50.47b 39.40b I 5.33bc l.41 ab 6.67a 5.52 18.31 -- Level of 0.0 I 0.01 0.01 0.01 0.01 0.01 NS NS 
1 

significance 
- 0v (%) 4.03 2.61 5.36 2.38 5.64 5.46 4.81 7.04 

Figure in a column having similar letter(s) do not differ significantly 

NS= not significant. 

Levels of IAA Levels of nitrogen 
Ho = No IAA(Control) No= 0 kg N/ha 
l-11 = 5 ppm IAA N1 = 50 kg N/ha 
l-12 = 10 ppm IAA N2 = 100 kg N/ha 

N3 = 150 kg N/ha 

Table-7. Combined effects of IAA and nitrogen on yield and yield contributing characters 
of French bean 
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Economic analyses were done on gross return, total cost of production, net return and 

benefit cost ratio (BCR) as per values of inputs and outputs during experiment. Gross return was 

calculated from the yield with value of Tk. 16/kg (Table 8). Gross return of French bean ranged 

from Tk. 158560/ha in control to Tk. 300320/ha in I 0 ppm IAA and I 00 kg N/ha. Total cost of 

production of French bean ranged from Tk. 79893/ha in control to Tk. 86304/ha in I 0 ppm IAA 

and 150 kg N/ha. Net return of French bean ranged from Tk. 78667/ha in control to Tk. 

214905/ha in 10 ppm (AA and 100 kg N/ha. The highest (3.52) benefit cost ratio was obtained 

due to application of 10 ppm IAA and 100 kg N/ha while the lowest (1.98) in control. French 

bean is a short duration crop. The BCR indicates that it is a profitable crop in comparison to 

other cereal crops. 

4.13 Economic Analyses 
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Note: Price of harvested green pod @ Tk. 16.00/kg 
BCR = Gross return +Total cost of production 

Treatments Pod yield Gross return Total cost of Net return Benefit cost 
(t/ha) (Tk/ha) production (Tk/ha) ratio (BCR) 

(Tk/ha) 
Ho No 

9.91 158560 79893 78667 1.98 
HoN1 12.72 203520 82537 120983 2.47 
HoN2 T 83426 13.53 216480 133054 2.59 
HoN3 14.74 235840 84315 151525 2.80 _,_ 
H1No 13.04 208640 81472 127168 2.56 - 
H1N1 15.53 248480 84116 164364 2.95 ~ 
H1N2 16.29 260640 85005 175635 3.07 
H1N3 15.4 246400 85894 160506 2.87 
H2No 14.03 224480 81882 142598 2.74 
H2N1 16.04 256640 84526 172114 3.04 .... 
H2N2 18.77 300320 85415 214905 3.52 
H2N3 18.31 292960 86304 206656 3.39 

Table 8. l-conom ic anal) scs or I· rcnch bean considering di tfcrcnt levels of IJ\J\ ( P( i R) 
and nitrogen application 
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(DAS). The IAA was applied by a hand sprayer wetted equally over the plants. 

lndole-3 Acetic Acid (IAA) was applied as per treatments at 20, 23, 26 and 29 days after sowing 

preparation and rests amount of urea in two installments at 15 and 30 days after sowing the seeds. 

allotted for each plot in the form of urea. The 1/2 amount of urea was applied during final land 

kg/ha and 160 kg/ha, respectively as basal dose. Nitrogen was applied according to the treatment 

Cow dung, triple super phosphate and muriate of potash were applied at the rates of 10 t/ha, 160 

At first the land was ploughed with a power-tiller on 2 November, 2006 and kept open to sunlight. 

Afterwards the experimental plot was prepared by five ploughings and cross ploughings followed by 

laddering to break the clods and to level the soil. The weeds and stubble of previous crops were 

collected and removed from the soil. These operations were done to bring the land under good tilth 

for sowing of seeds. The experimental plots were laid out in accordance with the experimental 

design. 

The experiment was conducted at the farm of Sher-e-Bangla Agricultural University, Dhaka to 

study the effect of IAA and nitrogen on the growth, yield and yield contributing characters of French 

bean during the period from November 2006 to March 2007. The land was belongs to Agro 

ecological zone of Modhupur tract (AEZ no. 28). The selected experimental site was well drained 

high land. The soil was silt loam in texture having pH 6.18. The content of organic carbon, total N, 

available P and K were 1.25%, 0.08%, 20 ppm and 0.20 me/lOOg soil, respectively. The experiment 

included two factors, namely, Factor A: Levels of lndole-3 Acetic Acid (0, 5 and 10 ppm IAA) and 

Factor B: levels of nitrogen (0, 50, 100 and 150 kg/ha). The experiment was laid out in a 

Randomized Complete Block Design (RCBD) with three replications. Each unit plot was 2 m x 1.5 

m in size. The variety of French bean used in the experiment was BARI Zhar Sheem 1. The seed was 

collected from the Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur. 

CHAPTERS 

Sl.MMARY AND CONCLUSION 
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Significant variation of plant height was observed due to application of different levels of nitrogen at 

15, 25, 35 and 45 days after sowing. The longest ( 16.38 cm) plant height was found from 150 kg 

N/ha and the shortest (13.92 cm) was observed from control treatment at 15 DAS. At 25 DAS, the 

longest (28.79 cm) was found from 150 kg N/ha and the shortest (22.38 cm) was obtained from 50 

kg N/ha. The longest (58.17 cm) plant height was recorded from 150 kg N/ha and the control 

treatment showed the lowest (53.07 cm) at 45 DAS. Significant variation on plant height was 

observed due to interaction effect of !AA and different levels of nitrogen. The longest plant (63.83 

cm) was produced due to I 0 ppm IAA and I 00 kg N/ha. The shortest plant was produced in control 

treatment. 

Plant height of French bean varied significantly at 15, 25, 35 and 45 days after sowing (DAS) due to 

application of lndole-3 Acetic Acid (IAA) as hormone. At 15 DAS, the longest 16.73 cm plant 

height was observed due to application of I 0 ppm IAA and the shortest 21.36 cm plant was observed 

in control treatment. Similar trend was followed at 25, 35 and 45 days after sowing. 

Application of nitrogen at basal dose inhibits the seed germination to some extent. Germination 

percentage revealed that application of nitrogen decreased the germination but it was not statistically 

significant. Seed vigour index ranged from 27.92 to 38.42. 

Malathion 57 EC was sprayed at the rate of 2 ml/liter at an interval of 15 days to control insects. 

Seedlings were attacked by damping off and Dithane M-45 was sprayed at the rate of2 ml/liter at an 

interval of 15 days. Immature green pods were harvested at tender stage through hand picking and 

weighed to estimate the yield of fresh pod. Ten plants were selected at random in such a way that the 

border effect could be avoided. Data were taken on plant height, number of leaves per plant, leaf 

size, number of branches per plant, germination, number of flowers per plant, number of green pods 

per plant, length of green pod, diameter of green pod, number of seeds per plant. Economic analyses 

were done for cost of production, gross return. net return and benefit cost ratio (BCR) calculation. 

The analyses of variance for the characters under study were performed by F variance test and mean 

differences were adjudged by using the Duncan's Multiple Range Test. 

Two seeds were sown each hill at a depth of 3.0 cm. The seeds were covered with pulverized soil 

just after sov, ing and gent I) pressed with hands. I he sow ing was done on 18 l\o\ ember. 2006 in 

rows with a spacing of 50 cm x 5 cm. lntercultural operations were done as and when necessary. 



39 

leaf breadth was observed in control. 

Leaf breadth varied significantly due to application of IAA. The highest leaf breadth was observed 

due to application of I 0 ppm !AA and the lowest in control. Variation of leaf breadth was also 

significant due to application of different level of nitrogen. The highest leaf breadth was observed 

due to application of 150 kg N per hectare which was statistically similar to I 00 kg N/ha. The lowest 

The shortest leaf was produced in control. 

produced due to application of I 0 ppm IAA and the shortest in control. The longest leaf was 

observed due to application of I 00 kg N per hectare which was identical to 150 kg N per hectare. 

Leaf length varied significantly due to application of IAA and nitrogen. The longest leaf was 

The effect of interaction of IAA and nitrogen was significant on number of leaves per plant of 
French bean. Number of leaves per plant of French bean was the lowest in control at all days of data 

collection. Number of leaves per plant of French bean was highest due to interaction of I 0 ppm IAA 

and 150 kg N per hectare. The number of leaves per plant of French bean increased due to 

application of both IAA and nitrogen. 

Number of leaves per plant of French bean varied significantly at 15, 25, 35 and 45 days after 
sowing (DAS) due to different nitrogen level. The highest number of leaves per plant was observed 

due to application of 150 kg N/ha at 15 and 25 DAS. Whereas at 35 and 45 DAS, the highest number 

leaves per plant was observed in I 00 kg N/ha. The control produced the lowest number leaves per 
plant. 

sowing (DAS) due to application of lndole-3 Acetic Acid (IAA) as growth regulator. At all stages, 

the highest number of leaves per plant was recorded for I 0 ppm IAA and the lowest in control. 

l\urnber or leaves per plant of French bean varied significantly at 15. 25. 35 and 45 day» aticr 
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bean was observed due to application of 150 kg N/ha. The shortest green pod of French bean was 

observed in control. The longest green pod ( 16.23 cm) of French bean was observed due to 

cm due to application of 0, 50, I 00 and 150 kg N/ha, respectively. The longest green pod of French 

longest length of green pod of French bean was observed due to application of I 0 ppm IAA and the 

shortest in control. Length of green pod of French bean was observed 14.41, 15.18, 15.33 and 15.34 

Length of green pod of French bean varied significantly due to application of IAA and nitrogen. The 

Number of pods per plant varied significantly due to application of IAA and nitrogen. Number of 

pods per plant was recorded 26.81, 29.68 and 36.68 for application of 0, 5 and I 0 ppm IAA, 

respectively. The highest (36.68) number of pods per plant was obtained in I 0 ppm IAA. The 

highest number of pods per plant (36.54) of French bean was found due to application of I 00 kg 

N/ha and the lowest (26.04) was observed in control. The highest number (46.37) of pods per plant 

of French bean was observed due to application of I 0 ppm IAA and I 00 kg /ha and the lowest 
(24.53) in control. 

Application of IAA influenced significantly on number of flowers per plant. Number of flowers per 

plant was recorded 39.28, 41.78 and 47.62 for application of 0, 5 and 10 ppm IAA, respectively. The 

highest (45.53) number of flowers per plant of French bean was found due to application of 150 kg 

N/ha and the lowest (38.31) was observed in control. The highest number (54.23) of flowers per 

plant of French bean was observed due to application of I 0 ppm IAA and I 00 kg N/ha and the 

lowest (35.97) in control. 

umber of branches per plant of French bean varied significantly due to application of IA/\. umber 

or branchc-, per plant or I rcnch bean was 14.24. 15.92 and 18.07 due to application or o. 5 and I() 

ppm lAA, respectively. umber or branches per plant of French bean showed increasing tendency 

with increasing concentration of IAA. The highest ( 19.56) number of branches per plant was 

observed due to application of 150 kg N/ha and the lowest ( 11.19) in control. The highest number 

(21.37) of branches per plant was observed due to application of I 0 ppm IAA and I 00 kg N/ha. The 

lowest number (9.47) of branches per plant was reported for control. 
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Yield of French bean was recorded 12.72, 15.07 and 16.79 t/ha due to application of 0, 5 and I 0 ppm 

IAA, respectively. The highest (16.79 t/ha) yield was obtained due to application of 10 ppm IAA and 

the lowest (12.72 t/ha) in control. Yields were recorded 12.33. 14.76, 16.19 and 16.15 t/ha due to 

application of 0, 50, I 00 and 150 kg /ha, respectively. The highest yield of French bean was 

obtained due to application of 150 kg /ha which was identically followed by I 00 kg N/ha and the 

lowest in control. The highest pod yield of 18.77 t/ha was obtained in I 0 ppm IAA and I 00 kg /ha 

and the lowest (9.91 t/ha) in control. 

Number of seeds per green pod was recorded 5.73, 6.04 and 6.24 for application of 0, 5 and I 0 ppm 

l/\A, respectively. The highest number of seeds per green pod of French bean was found due to 

application of 150 kg N/ha which was identically followed by I 00 kg /ha. The lowest number of 

seeds per green pod of French bean was ob erved in control. The highest number (6.80) of seeds per 

green pod of French bean was observed due to application of I 0 ppm IAA and I 00 kg N/ha and the 

lowest (4.66) in control. 

Diameter of green pod varied significantly due to application of IAA and nitrogen. Diameters of 

green pods were observed 1.27, 1.36 and 1.41 cm for application of 0, 5 and I 0 ppm IAA, 

respectively. The highest diameter was showed in case of 10 ppm lAA which was also statistically 

similar to 5 ppm IAA. Diameters of green pods were observed 1.23, 1.37, 1.35 and 1.43 cm for 

application of 0, 50, I 00 and 150 kg /ha, respectively. The highest diameters ( 1.57 cm) of green 

pod were recorded in I 0 ppm IAA and I 00 kg N/ha while the lowest ( 1.12 cm) in control. 

applicauon of f O ppm L\A and IOU kg '-ha (11.::'-~) and the ... 11011esl (13.13 cm) were reported for 

control. 
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Conclusion: 

Application of IAA and nitrogen ensured the higher yield in French bean. French bean is one of the 

promising crops in the global perspective. Its consuming demand is increasing day by day. It stands 

on an excellent as pod crops for its nutritional values. The experiment was conducted in AEZ no. 28 

for one season. Further such type of experiment may be conducted in different Agro-ecological 

zones of Bangladesh for more confirmation. 

Results revealed that application of IAA and nitrogen at different level had positive impact on 

growth, yield and yield components of French bean. It was also found that the economic benefit also 

higher in relation to cereal crops. 

Gross return was calculated from the yield with value of Tk. 16 per kg. Gross return of French bean 

ranged from Tk. 158560 /ha in control to lk. 300320 /ha in I 0 ppm I/\/\ and I 00 kg /ha. I otal cost 

or production or lrcnch bean ranged from I'k. 79893 /ha in control to lk. 86304 /ha in IO ppm IA/\ 

and 150 kg N/ha. Net return of French bean ranged from Tk. 78667 /ha in control to Tk. 2 I 4905 /ha 

in I 0 ppm IAA and 100 kg N/ha. The highest (3.52) benefit cost ratio was obtained due to 

application of I 0 ppm IAA and I 00 kg N/ha while the lowest ( 1.98) in control. 
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Source: Soil Testing Laboratory. ROI. Dhaka. 

Analytical data 
6.12 

1.25 

Silt loam 

Percent 
33.65 

60.15 

6.20 

Soil properties 
Soil p11 

Organic Carbon(%) 

Total Nitrogen(%) 

Available P (ppm) 

Exchangeable K (%) 

Chemical Analyses: 

Constituent 
Sand% 

Silt% 

Clay% 

Textural class 

Mechanical analyses: 

Appendix l. Re ults of the mechanical and chemical analysis of oil of the experimental plot 



v 
~ 
;:3 
0 

VJ j 

l 

r- 
0 
N 

00 
C'l 

I ....... 
0 
N 

I - 

00 
M ~J 

r- 
0 
0 
N 

0 
I~ 
'N 

I_ 

r- 
0 
0 IN 

~ 
~ I ,....... ,....... 

1---Q _._-__,_- t 

N 
0\ 

-~ - 

00 0 00 
0 00 - 
C'I 0 r"l 

~N 

°' o- 
r- 

0 

- 

- 

M 
I ....... 

N 

N 
-o 
N 

r- N 
00 r- 
0 '° N ....... 

---~- 

0 
N 

I 

~ 
.0 
E v o v 
0 

0 

..... v 
.0 
E v > 
0 ;z. 

0 0 
N <'"l 

I I 

0 

+-- 

r 
~I~ c> 00 
M N 

("')000\t"-­ 
V)OOO\~ 
\0 '<:!' N ....... 
N N N N 

- 

0 
0\ 
\0 

.5 
~ 

._ -- 

..c .... 
c 
0 
~ 

00 r- 

I 

0 0 0 0 

0\ 00 
r- 00 
\0 r-- 

0 

I 

:i~ ~ V) -o r-. \0 

--·- ..__ 

r- 0 
e- r:--: 
00 - ,....... N 

00 r-­ 
l /") r-- 
0 N 
N N 

0\ 
"<::t: 
00 

'° 0 
c> 
N 

\0 
o\ 
\0 

<"'I 00 

00 '° 
N N 
N N 

0 
('') 

\0 

....; - .~ 
"O c 

Q,) 
Q. 
Q. 
~ 



0 
V) 

-o 
0 

* * (") 
0 
00 o- 

* * o. 
N 

°' 0 
M 

* * o-, 

'° V) 

* * V) 
00 
0 

M o- 
0 

V) 
00 
0 

* * ("') 

~ 
N 

I~ 
~ 
2 ..... 

l·- z 

00 
0 
c) 

0 

\0 

c) 

\0 
II"'\ c 

* * 00 
~ o- 

* * °' -o 
V) 
M 

* M 
N 
c) 

* * V) 

"'" c) 

l~ 
0 

I~ 

* * -o o- 
0 
00 

* * 00 
<"! 
00 
'<;f" 
'<;f" 

* * 00 
-o 
0 - - 

* * o- 
<"! 
N 

* * 

V'l 8 
-0 

V'l °' 'l::to - 

,. ... 

r 
* * If)~ ..,. 



"O 
0 c, c c ee * * * u u N * * * l ~ ~ r- 00 o- V) I.. • r- o- -.:t: .c ~C> 0 

I I 
u "' C> N C> c "O ~ ~ I.. ~ r.. (I) 

c. 

~ 

0 
"O 
0 
Q. 
c ~ 

"O ~ 
I.. 0 
t)J) 

~ 
....._ ~ <I) I.. "O = ~ ~ ~f ~ 

* * * "' "' eD N * * * - -0 c c. C> \0 \0 (") 0 0 . ~ 0 0 C> 0 =11... 0 c::> 0 Q. ~ ~ C> 
c ~~ ~ ~ a I.. .s t)J) .... Q 
0 
I.. ~ .... 
Co) 

E "'O -~ 8.J "O ~ c V) "O ~ 
0 ~ * * * Q. I.. - * * * ('') 

c t)J) 0 r- V) N .... . o- r; 00 C> Co) 0 C> ~ (") 0 s.. .c t)J) .... - en 
0 c u .c ...;i ~1 .... 
t)J) 

T 
c 
~ 
c 
0 c E = ~ 0 .... en -o c: 0 ~ "O I.. ~ 
~ .... I.. ·- - .c =- \0 N VJ .... 0 N N (") N (") .... "O 

~ 0 c "' 
Co) = ~ ~ ....... u< I.. ro ;< t)J) 

(!) ~ 
·- ..... Q o 
I.. >. c: 
~~ ti;! 

o ._ "O 1~ 0 u 

"' u c OJ) ~ c 
"' u .s: co >. = - ,--.. <+-< -c = co 0 ~ c ·c x v < ·- = > <( > ,--.. ..._, Cl) > ... c co c ~ 0 .9 ..._,, 
I ,--.. 0 II -~ Co) ..... <( c: u ro 0) - * "O I.. -~ ..._, Ol) o c = e co ... * 0. ... 0 is ~ 0 <( Cl) Q. 00 -- ..... ... 0 Cl) <( .... Q. ~ ;z: i:: w.l _t::_ - - < ---- 

.....; 
c 
('O 
(.) 

t+:: ·- c: co 
{/) - 0 ;z: 
II 

V) z 

-0 
V) c: 
('') ('O 

~ 0 

..... 
('O 

0) 
(.) c 
('O 
o 

L-:: 
c eo 

{/) 
<..- 
0 

v 
> 
(I) 
~ 
II 

* * ""@ 
0 t- 

,--.. co 
x 

,--.. < co <;» c c 0 
..._,, 

..... ,--.. c: .9 ro <( Cl) ....... o o ..._,, eo e ... 0 0.. -c ... (!) 0 ..... ... 
~ <( ..... w ;z: c - 

lrl 
"'1' - 
~~ * * V') 

* * ;zo 0 1- ~r- 00 N (") 
t)J) 001~ 0 00 r- 5<- -q: V) C> 

C> =Q N "" = ~ 
...;i 

·• 
* 00 

* * C> 
* * 

IN 1~ o\ r; c::> 
N ..- - 

* * Yl 
V) * * rz:,..... 00 - r- 0\ <'! -.:t: ('') -.:t: - C> 

00 00 C> ..- 

. - 

"O 
CJ u 
c 
u = c = ·- 



V) 
C'"l 

+ 

* * ('") 

I~ 

* * \0 
V) 

N 

* * * * !"'"- 

~I~ °' 00 

* * 0 
~ 
°' 0 
M 

* * \0 
V) 

....; 
> I 
;< .... 
"O 
Q 
~ 
Q. 
Q. 

< 



0 
0 
V') 
00 
N 

0 
0 
0 
('') 

0 
0 
0 
00 

0 
0 
t- 

0 
0 
0 
N 

(") 
II"\ 

0 
0 
N 

0 
0 
0 r- 

0 
0 
('~ 
(") 

0 
0 
V) 
00 
N 

0 
0 
0 
(") 

0 
0 
0 
00 

0 
0 r-- 

0 
0 
0 
N 

0 
0 
N 

0 
0 
0 
t- 

0 0 
N oo 
lr'l N 

N 

0 
0 
(") 
('') 

0 
0 
ti) 
00 
N 

0 
0 
0 
(") 

0 
0 
0 
00 

0 
0 
t- 

0 
0 
0 
N 

0 
0 
N ..- 

0 
0 
0 r- 

0 
0 
("') 
(") 

0 
0 
0 
t­ 
N 

0 
0 
0 
(") 

0 
0 
0 
00 

0 
0 
t- 

0 
0 
0 
N 

0 
0 
N 

0 
0 
0 
t- 

<'"I z 
::r: 

0 
0 
V) 
00 
N 

0 
0 
0 
(') 

0 
0 
0 
00 

0 
V) 
(") 

0 
0 
0 
N 

0 
0 
N 

0 
0 
0 r-- 

0 
00 
N 
N 

0 0 
0 0 
(") ('') 
(") ('') 

- --t---+---1 

0 0 
0 0 '<:t" .._,. 
N N 

0 
0 .._,. 
N 

0 
0 
V) 
00 
N 

0 
0 
0 
("') 

0 
0 
0 
00 

0 
V) 
('') 

0 
0 
0 
N 

0 
0 
C"I 

0 
0 
0 r-- 

0 
N 
V) 

0 
0 
('') 
(") 

z 
::r: 

0 
0 
V) 
00 
N 

0 
0 
0 
('') 

0 0 
0 0 
0 0 
00 00 

l 

0 0 
0 0 
V) V) r-- c­ N N 

o lo 
0 0 
0 0 
(") (") 

lo 
0 
0 
(") 

0 0 
0 0 
0 0 
00 00 

0 
0 
0 
N 

0 0 
0 0 
N N 

0 
00 
N 
N 

0 
N 
V) 

0 
0 
(") 
(") 

0 0 0 
0 0 0 
('') (") ('') 
('') (") (") 

0 0 
0 0 

~I~ 

0 0 
0 0 
0 0 
00 00 

0 0 
0 0 
0 0 N N 

0 L 110 

gJg g N N N 

-1--t--+-+- ~ 

o lo 
V) V) 
(") ('') 

0 0 0 0 
0 0 0 0 .._,. .._,. .._,. '<:t" 
N N N C"I 

g 18 
.._,. '<:t" 
N N 

0 
\0 r-- 

0 
0 
('') 
(") 

0 0 
0 0 N N 

0 0 
0 0 
0 0 r-- r-- 

0 0 0 
0 0 0 -e- .._,. -e- 
N N N 



M z 
::i:: 

0 0 
0 0 
0 0 
00 00 ....... 

00 
00 
N 

°' o­ 
N 

('"'\ 
'<:j" 
00 
N 

M 
N 
00 -o 

0 
('"'\ r­ 
N 

N 
V) 
II) 
-o 

0 0 0 
0 0 0 
0 0 0 
00 00 00 - - - 

0 o­ 
N 

"' z 
::i:: 

N r- 
00 
-o 

z 
tc 

V) 
N 
00 
N 

0 z 
::i:: 

0 0 0 
0 0 0 
0 0 0 
00 00 00 

N - r- 
N 

('"'\ 
-o o­ -o 

-q- N '° 00 oo N r- r­ 
N N 

V) 
0 
0 r- 

0 
00 
(") 
00 
V) 

0 

'° 00 
<o 
V) 

0 
0 -o v 
V) 

0 
(") 
0 
00 
V) 

0 r-­ 
N 
t-­ 
V) 

---+H 
N 
00 
00 - 00 

'8:. 
00 
V) 
00 

V) 
0 
0 
V) 
00 

00 r­ -o 

0 - V) 
-o 

N \D 
N 0 N \D r- r-- 
C"I N 

0 
00 
\D 

0 0 0 
00 V) 
\D N V'l 
\D '<:j" \D 
V) V) V) 

\D o­ r­ 
N 

0 

r-­ 
\0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
00 00 00 00 
....... - - 

1 

00 
V) 
r­ 
N 

0 0 
\D N o- 
V) V) 
V) V) 

o­ 
\D 
\D 

0 
0 

I~ 

~ -;;- 
0 .Cl ......... 
= = ~ 0 .. 8 
~~ 
t; "O 0 Q u~ 

- .... ~ "' .... 0 
0 CJ 

E- 


