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INFLUENCE OF MULCH AND MANURE ON THE GROWTH AND
YIELD OF FRENCH BEAN (Phaseolus

vulgaris L.)

ABSTRACT

An experiment was conducted at the Horticulture Farm of Sher-e-Bangla
Agricultural University, Dhaka during November 2020 to March 2021 to study the
influence of mulch and manure on the growth and yield of french bean. French
bean variety BARI Jharsheem 2 was used as planting material in this study. The
experiment consisted of two factors: Factor-A: mulch materials (4 types): Mo = No
mulches, M1 = Black polythene, M2 = Rice straw and M3z = Water hyacinth;
Factor-B: To = No manure, T1 = Kitchen compost (5 t ha't), T, = Vermicompost (7
t hal) and Ts = Kitchen compost + Vermicompost (2.5 t ha! +3.5 t ha''). The
experiment was laid out in a randomized complete block design (factorial) with
three (3) replications. Data on different growth, yield contributing and vyield
parameter of French bean were recorded and significant variation was observed
from different treatments. In case of mulch materials the tallest plant (56.04 cm),
maximum number leaves plant® (18.54), leaf length (10.90 cm), leaf breadth
(8.76), number of branch plant (14.80), flower plant? (25.12), pod plant? (20.74),
seeds pod (7.89), yield plot* (4.41 kg) and yield ha* (14.70 t) was observed from
M; treatment. In case of manure the tallest plant (57.17 cm), maximum number
leaves plant? (19.98), leaf length (10.98 cm), leaf breadth (9.42), number of
branch plant? (15.81), flower plant® (26.82), pod plant® (21.72), seeds pod
(8.94), yield plot? (4.73 kg) and vyield ha! (15.77 t) was observed from Ts
treatment. The highest BCR (2.13) was obtained from the MiTs treatment
combination where as the lowest BCR (1.17) was from MoT2 treatment
combination. It may be concluded that, sowing of French bean providing black
polythene with 2.5 t ha'* Kitchen compost +3.5 t ha* Vermicompost was recorded
to be more suitable practice for getting higher yield of French bean.
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CHAPTER I
INTRODUCTION

French bean (Phaseolus vulgaris L.) is an important vegetable crop belonging to
the family Fabaceae and grown throughout the world. It is originated from Central
and South America (Swiader et al., 1992). It is also grown in Europe, Italy, Africa,
India, Peru, Mexico, Bangladesh etc. It has others name such as bush bean, kidney
bean, snap bean, raj bean, common bean, basic bean, navy bean, haricot bean, pole
bean, wax bean, string bean and bonchi (Salunkhe et al., 1987). It is known as
kidney bean, snap bean, green bean, navy bean, pole bean, raj bean, wax bean,
string bean and bonchi (Duke, 1983; Tindall, 1988). In our country it is known as
“Jhar Sheem" (Rashid, 1993). The green pods and mature seeds are used as
cooked vegetable in our country. Seeds are also used as pulse in Sylhet,
Moulovibazar, Sunamgonj, Habigonj, Brahmmanbaria, Coxsbazar, Chittagong,
Feni etc. It is widely cultivated in many parts of the tropical, subtropical and
throughout the temperate regions (Pursglove, 1987). But it is more suitable as a
winter (rabi) crop in the India subcontinent area. Recently cultivation of french
bean is gaining popularity in Bangladesh mainly because of its demand as a
commodity for export. Hortex Foundation and BRAC are trying to extent the
production area, because french bean is now an exportable vegetable among others
(Kashem and Kamal, 2001). Recently, Bangladesh earns about US$ 15 million per
annum by exporting fresh horticultural produces where French bean shares a large
amount. The green pod is nutritionally rich which contains on an average of 1.7 %
protein, 4.5 % carbohydrate, 1.8% fiber, calcium 50 mg, magnesium 29 mg,

phosphorous 28 mg, and iron 1.7 mg per 100 g of pod (Shanmugavelu, 1989).

Production of french bean depends on many factors such as quality seed, variety,
inorganic fertilizers, organic fertilizers, mulch materials and various management

practices etc. Mulching is a desirable cultural management practice which is

1



reported to improve soil moisture, physical conditions by enhancing biological
activity of the soil fauna and increases soil fertility (Mann and Chakor, 1989; Lal,
1989). Mulching is a cultural management practice which acts as a barrier to the
evaporation of water or heat from the soil surface. In artificial mulching soil
surface is covered with crop residues or plant species and generally practiced in
the production of horticultural crops (Wilhoit et al., 1990). Mulching also reduce
the water loss from the soil by removing evaporation and reduce the irrigation
requirements (Pihar et al., 1986). Mulch can also be used to alleviate the negative
effects of a long-term draught (Gupta and Acharya. 1993). The degree on contact
between the mulch and soil, often quantified as a thermal contact resistance, can
affect greatly the performance of mulch. If an air space is created between the
plastic mulch and the soil by a rough soil surface, soil warming can be less
effective than would be expected from particular mulch. Mulching has been shown
to affect soil temperature, moisture level (Mahrer et al., 1984). Mulching may be
natural or artificial. In artificial mulching, soil surface is covered with crop
residues or plant species or polythene sheets and these are generally practiced in
the field of horticultural crop production. Lots of research work have been carried
out in many countries with the use of natural mulches (Yavari et al., 2008),
synthetic films and also hiodegradablc films of' organic origin (Scarascia-
Mugnozza et al., 2006). Plenty of research work showed that mulching with
organic material has a beneficial effect on weed control and conservation of soil
moisture ( Osterkamp, 1993). The addition of organic mulch can increase enzyme

activity, but can also decrease microbial biomass (Niemi et al., 2008).

Organic matter content of most of the Bangladesh soils is very low, the majority
being below the critical level (1.5%) (BARC. 2005). As observed by Ali et al.,
(1997) soil organic matter in Bangladesh has been depleted by S to 36% during
1967-1995. At present the use of organic manure is considered an important

strategy in the effort to preserve the global environment (Nishimune, 1993).



Manure contains nutrient elements that can support crop production and enhance
the chemical and physical properties of soil (Manitoba Agriculture and Food,
2001). Organic manure contains the essential nutrients such as nitrogen,
phosphorus and potassium for growth and development of plants and improve the
soil health (Alves et al., 2000). The application of organic manure yielded higher
uptake of NPK than the control. Biologically active soils with adequate organic
matter usually supply enough of macronutrients and micronutrients. The uptake of
nutrient is higher with composted poultry manure. The added organic manure not
only acts as a source of nutrient but also plays a vital role in transforming the
inorganic fertilizer into their available form (Amanullah et al., 2007). Soil organic
matter such as cowdung, poultry manure and vermicompost improves the tilt and
structure of soil. It improves the ability of soil to hold water and plant nutrients.
Furthermore, it improves the buffering capacity of the soil i.e. keeps soil from
over-reacting. Organic matter supports the soil’s microbial activity, which
contributes both major and minor nutrients and helps to release nutrients slowly
(Stephens, 2002).

In Bangladesh, French bean is a newly introduced vegetable as well as pulse crop
which is highly nutritious and can meet the demand of increasing population.
Several works have been done on French bean but there is a limited works on the
combining effect of mulching and organic manure on French bean. Therefore the

present study will be carried out with the following objectives:
* To select the suitable mulch material on growth and yield of French bean.

* To study the response of different organic manures on growth and yield of

French bean.

 To assess the combined effect of mulch materials and manures on growth and

yield of French bean.



CHAPTER II

REVIEW OF LITERATURE

French bean (Phaseolus vulgaris L.) is one of the most popular legume crop all
over the world including Bangladesh. The yield of french bean depends on many
factors such as land topography, soil fertility, soil productivity, environment (light,
temperature, moisture, humidity and rainfall), and different cultural practices. The
experiment was conducted to compare growth and yield of french bean as
influenced by various sources of organic mannure and mulch materials. Different
types of chemical and biofertilizers play an important role on its growth, yield and
quality. Organic mannure is the major important nutrient source which are
responsible for controlling growth and yield of french bean. A number of research
works have been done on different levels of organic mannure on the yield of
french bean in various parts of the world, which have been made in this regard in
Bangladesh. The present study has been taken to investigate the effect of organic
manure with mulch material on growth and yield of french bean (Phaseolus
vulgaris L.). In the chapter an attempt has been made to research findings related

to the present study have been reviewed here.

Sondawale et al. (2023) The field study was conducted during rabi 2021-22 at
Certified Organic plot, Agronomy Farm, College of Agriculture, Pune to
investigate the response of rabi french bean to different organic sources of
nitrogen viz., FYM, vermicompost, poultry manure and neem seed cake. The
experiment was laid out in Randomized Block Design (RBD) with nine treatments
and three replications. All the growth, yield contributing characters and yield viz.,
plant height, plant spread, number of branches plant?, number of functional leaves
plant?, leaf area plant?, dry matter plant!, AGR, RGR, CGR, NAR, number of
pods plant®, number of seeds pod?, dry weight of pod plant?, seed yield plant?,
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stover vyield plant?®, test weight, seed yield and stover yield were found
significantly higher with the application of 100% RDN through vermicompost (T3)
followed by application of 100% RDN through poultry manure (Ts),respectively.
Nevertheless, substantial reduction in all these growth and yield attributes were
observed with absolute control.

Tasung et al. (2022) conducted a study for the standardization of soil nutrient
management in increasing the production and profitability of French bean
(Phaseolus vulgaris L.) in acid soils of Arunachal Pradesh. The treatment
consisted of two French bean cultivars (selection-9 and changlabi local) and 10
nutrient levels [control, vermicompost (\Vc), vermicompost+lime (Vc+lime), 50%
RDF (Recommended dose of fertilizer), 50% RDF+lime, 50% RDF+Vc, 75%
RDF, 75% RDF+lime, 75% RDF+Vc, 100% RDF]. The doses of vermicompost,
lime and RDF were 2.5 t ha*, 400 kg ha' and 50-50-50 NPK kg ha*. The results
observed among the soil nutrient management, treatment 75% RDF+Vc recorded
minimum values of 50% days to flowering (41.7 DOS) and maximum values of
pod length (14.8 cm), the number of pod plant? (7.17) and yield (4,654 kg ha?).
This treatment also recorded maximum gross and production efficiency. The B:C
ratio of 75% RDF+Vc and 75% RDF+lime treatment was recorded above 1.50,
irrespective of the cultivar. Between the cultivar, selection-9 obtained higher
values of yield attributes, yield, gross return, production efficiency and B:C ratio
than changlabi local. Thus, based on French bean crop yield and yield attributes,
75% RDF along with Vc @ 2.5 t ha* was superior, irrespective of cultivar and

between the cultivars, selection-9 was superior.

Tomar (2022) conducted experiment to study the effect of integrated use of
organic and inorganic sources of nutrients on french bean (Phaseolus vulgaris L.).
The experiment was laid out in randomized block design with seven treatments of
inorganic fertilizers (NPK 80:80:40 kg ha?') along with organic source

combinations (25, 50 and 75% N through FYM and vermicompost) tested against
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the control (no fertilizer). Based on 2 years’ pooled data, application of 75% NPK
through inorganic source + 25% N through vermicompost produced highest
number of pods plant® (25.98), pod length (14.38 cm), pod width (1.29 cm),
average single pod weight (4.33 g), green pod weight plant™® (41.67 g) and green
pod yield (7.71 t ha) and earned maximum net return of 1,12,212.0 ha*. The
treatment with 100% NPK through inorganic source @ 80:80:40 kg ha* produced
green pod yield of 6.17 t ha with net return 83,225.0 ha*. The B:C ratio (3.67)
was also higher under the treatment with 75% NPK through inorganic source +
25% N through vermicompost. Inorganic fertilizers (75% NPK) and vermicompost
(25% N) proved to be the best treatment for enhancing yield and economics of

french bean under central plain zone of Uttar Pradesh.

Rai et al. (2021) conducted an experiment during the rabi season of 2016-17 and
2017-18 to study the effect of various organic nutrient sources on French bean
varieties. Experimental findings revealed that the addition of bio stimulants and
vermicompost increased the yield and quality of the fresh pods however flowering
and days to first harvesting were delayed. Regarding the combination of organic
nutrient sources, Os (Vermicompost + Rhizobium + PSB + Sea weed extract)
resulted in better growth attributes viz., plant height, number of primary branches
and dry weight of the nodules. Yield attributes like pod length and pod width were
maximum in Oz (Vermicompost + Rhizobium + PSB) while regarding the number
of pods per plant, yield per plant and yield per ha, Os (Vermicompost +
Rhizobium + PSB + Humic acid) were superior. Among the three varieties, the
performance of Victoria (V1) was preeminent. Eventually considering the yield
(79.3 g plant?) and BCR (2.7), Victoria along with the combination of FYM +
Rhizobium + PSB + Sea weed extract might be suitable for the terai region of

West Bengal.

Kumar et al. (2021) carried out a study at Vegetable Research Farm, Kalyanpur,

during Rabi season of 2017-2018. The experiment was laid out in Randomized
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Block Design (RBD) consisting three replications and eight treatments. Among all
treatments, treatment Tz (75% NPK through inorganic + 25% N through
vermicompost) produced highest plant height (45.06cm), number of pods per plant
(25.06), pod length (13.88 cm), pod width (1.26 cm), average pod weight (4.18 g),
pod yield plant™ (40.19 g), pod yield plot? (8.17 kg) and pod yield ha* (75.69 q)
followed by treatment T» (75% NPK through inorganic source + 25% NPK
through FYM). Based on performance, it could be concluded that under prevailing
climatic conditions of Kanpur region, treatment T3 (75% NPK through inorganic +
25% N through vermicompost) is the best for obtaining higher green pod vyield.

Hence, could be recommended for commercial cultivation.

Sachan and Krishna (2021) were conducted an experiment during April to
September 2018 in a randomized block design with three replications and seven
treatments of organic and inorganic fertilizers. Organic and inorganic fertilizers
combinations significantly increase the growth and green pod yield of French
bean. The applications of nutrient in combination of organic and inorganic
fertilizers were found more effective than inorganic fertilizers or organic manure
alone for growth and yield of French bean. The combination of 100% NPK (200
kg ha?l) along with Poultry manure @ 5 t ha' was found most effective for
enhancing growth and yield. It was recorded that on the basis of yield and growth

performance treatment 100% NPK along with PM @ 5 t ha* was superior.

Mahmoud and Gad (2020) evaluated the effects of vermicompost on the growth,
productivity and chemical characteristics of bean plants (Phaseolus vulgaris L.).
Five treatments were applied to evaluate the effect of vermicompost, in
comparison to inorganic fertilizers-NPK, 100:0, 75:25, 50:50, 25:75 and 100%
chemical fertilizer (control). The experiment was laid out in RCBD with five
treatments and three replications. The results showed that Vermi-fertilizer (VC
100%) positively affected all measured characteristics except individual number of

pods. Control was improved by width. This organic fertilizer is therefore
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increasingly considered in agriculture and horticulture as a promising alternative

to inorganic fertilizers and/or peat in greenhouse potting media.

Dash et al. (2019) conducted an experiment during Rabi season of 2018-19 at
Odisha University of Agriculture and Technology (OUAT), Bhubaneswar, Odisha,
India. The experiment was laid out in Randomized Block Design (RBD) with
eight treatments replicated thrice. All the recommended package of practices
except nutrient management was given uniformly to all the treatments to raise a
good crop. In this investigation, the results revealed that application of 75% NPK
through inorganic source along with 25% N through vermicompost (T3) recorded
significantly higher growth parameters viz., plant height (47 cm), number of
primary branches (5.53), leaf area (169.55 cm?); yield and vyield attributing
parameters viz., pod length (13.58 cm), pod girth (1.17 cm), average pod weight
(6.45 g), number of pods plant™? (23.95) and pod yield (97.89 q hat). The next best
treatment was T, where 75% NPK through inorganic source along with 25% N

through FYM was applied.

Saikia et al. (2018) conducted an experiment during 2014-2015 at Department of
Horticulture, Assam Agricultural University to study the effect of biofertilizer
consortium on vyield, quality and soil health of french bean (Phaseolus vulgaris
L.). The experiment was laid out in a randomized block design (RBD) with seven
treatments and replicated thrice. The treatments were T1: FYM 20t hal+ NPK @
30: 40: 20 kg ha! (RDF), T2: Enriched compost @ 3 t ha*, Ts: Enriched compost
@ 3t hal + Consortium, T4: Vermicompost @ 3 t ha!, Ts: Vermicompost @ 5 t
hat, Te: Vermicompost @ 2.5 t ha'+ Consortium and T7: Consortium (Rhizobium
+ Azotobacter + Azospirillum + PSB). Application of recommended dose of
fertilizer in T1 recorded significantly higher yield attributing characters viz., pod
plant? (28.57), pod length (15.07 cm), pod girth (0.96cm), seed pod? (6.73), pod
yield (11.27 t ha!) and harvest index (67.67%) respectively. Similarly, T1 also

recorded minimum dry matter content (6.87%); crude fibre content (7.15%) and
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maximum crude protein content (22.63%). Among the organic treatments, Ts
reflected the maximum for all the yield attributing characters which was closure
with Ti. Further, T3 also recorded the best for soil parameters viz., bulk density
(0.83 g cm?®), pH (5.33), P20s (47.40 kg ha) and phosphomonoesterase activity
(442.43g p-nitrophenol/g/h) respectively. Ts recorded highest organic carbon
(0.68%); while T; also revealed maximum N and K (220.56 and 119.31 kg ha™)

content.

Yadav et al. (2017) carried out a field experiment at Shillong, Meghalaya, to
evaluate the effect of organic manure and biofertilizers on system productivity and
profitability of french bean. The experiment consisting of 10 treatments. The
maximum height (46.7 cm) and highest yield 6.2 t ha! were found in
Recommended Dose of Fertilizer. The maximum number of pods per plant (13.7)
was found with 30t FYM + Azotobacter + PSB lowest plant height (24 cm),
lowest number of pods per plant (7.7) and lowest yield of 0.9 t ha* were found in

control.

El-Hassan et al. (2017) conducted a study to investigate the possibility of using
compost and vermicompost as substitutes partial or fully for mineral fertilizers
used in the production of green beans. The bean seeds (cv. Paulista) were sown
during 2016 and 2017. Treatments of compost and vermicompost individually or
in combination with or without adding 50% of recommended dose of mineral
fertilizers, were investigated on bean plants. The maximum pods 12.33 and 11.26
per plant were obtained with 100% Mineral Fertilizer during 2016 and 2017
respectively, whereas it was 8.33 and 8.38 pods using 100% compost during 2016
and 2017 respectively and using 100% vermicompost it was 10.33 and 9.62 pods
in 2016 and 2017 respectively. Again, the maximum weight of the pod 4.71g and
4.37g were obtained with 100% Mineral Fertilizer during 2016 and 2017
respectively, whereas it was 3.36g and 3.38g using 100% compost during 2016



and 2017 respectively and using 100% vermicompost it was 3.96 g and 3.58 g in
2016 and 2017 respectively.

Santosa et al. (2017) conducted an experiment to study the influence of organic
and inorganic fertilizers on growth and yield of green bean in Batu, East Java, for
dry season (from May to July 2013) and rainy season (from January to March
2014). For dry season, treatment of 100 kg N ha, 300 kg P,Os ha* and 100 kg
K20 ha? resulted in the highest weight of the pod 7.24 g while it was 6.26g in 5 t
ha! FYM and 6.85 in 10 t ha' FYM. In a similar way during rainy season highest
weight of the pod was obtained in 100 kg N ha™, 300 kg P2Os hat and 100 kg K20
hal. For dry season, treatment of 100 kg N ha*, 300 kg P-Os ha* and 100 kg K20
ha resulted in the highest number of pods per plant 13.68 while it was 8.62 and
11.41 in 5t ha'! and 10 t ha' cow manure treatment respectively during dry

season, the similar results were obtained in the rainy season as well.

Yadav et al. (2017) conducted an experiment during 2013 and 2014 at the
Shillong, Meghalaya, to evaluate the effect of organic manure and biofertilizers on
system productivity and profitability of potato (Solanum tuberosum L.) and French
bean (Phaseolus vulgaris L.) cropping sequence. Application of the recommended
dose of fertilizers to the each crops (140 N: 120 P20s: 60 K20 kg hal) through
synthetic fertilizers resulted in 4.5% higher system productivity than FYM
application @ 30 t ha! along with inoculation biofertilizers [Azotobacter +
phosphate-solubilizing bacteria (PSB)]. However, the maximum economic
efficiency (471/ha/day), net return (172.1 x 103 ha') and benefit: cost ratio (1.3)
were noticed by application of 30 t FYM ha' along with inoculation of
biofertilizers (Azotobacter + PSB). The increase in production efficiency due to
application of biofertilizers was 14.0% over without biofertilizers with same level
of FYM (30 t ha?). Either application 15t FYM or 30 t FYM ha* with inoculation
of biofertilizers generated more net returns than recommended dose of fertilizers

due to premium on organic produce. Depending upon the availability as well as
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capability of farmers either application of 15t FYM or 30 t FYM with inoculation
of biofertilizers (Azotobacter + PSB) may be more profitable and sustainable
potato-French bean cropping system in north-eastern hill region of India under

rainfed condition.

Islam et al. (2016) carried out an experiment in the greenhouse of the Institute of
Biological Sciences, Malaysia. They used Vermicompost (20%), Traditional
Compost (20%) and N:P:K fertilizer (farmer’s practice) to determine the growth
and vyield attributes of bush bean (Phaseolus vulgaris), winged bean
(Psophocarpus tetragonolobus) and yard long bean (Vigna unguiculata). For bush
bean, total plant height was the highest 314.19 cm in VC (20%) treated plants and
the lowest 160.24 cm in the FP. Bush bean grown with VC (20%) also produced
the highest number of flowers (66.50), pods (58.93), length of the pod (10.76 cm),
single pod weight (5.09 g) and highest pod yield (2.98 t ha*) where the minimum
number of flowers (37.20), pods (22.20), shortest pod (7.89 cm), single pod weight
(3.76 g) and lowest pod yield (0.83 t ha) were also recorded in the FP treatment.

Kamble et al. (2016) revealed that organic and inorganic fertilizers combinations
significantly increase the growth and green pod yield of french bean. The highest
green pod yield plant? 55.81 g was recorded in treatment Ts- 100% NPK + poultry
manure @ 5 t ha! and it was at T1- 100% NPK + vermicompost @ 5 t ha!, Ts-
100% NPK + FYM @ 25 t ha!, T4- 100% NPK + poultry manure @ 2.5t hal, To-
100% NPK + vermicompost @ 2.5t ha* and Te- 100% NPK + FYM @ 12.5t ha!
while The lowest yield per plant 31.24 g was recorded in treatment Tis -FYM @
25t ha,

Sarma et al. (2014) studied the effect of different combinations of organic sources
of nutrients viz., vermicompost, FYM, rock phosphate along with bio-fertilizer on
different growth parameters, yield and profitability of French bean cultivar Arka
Anoop. In this investigation, the results revealed that in treatment T»

(vermicompost + FYM + Rhizobium + rock phosphate) provided the maximum
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plant height (37.50 cm), maximum number of branches per plant (6.48), maximum
compound leaves per plant (17.30), maximum green pod (20 per plant), maximum
length of pods (12.16 cm), maximum seeds per pod (7.12), maximum yield per
plant (300.05g) and maximum vyield (14 t hal) while T1 (control) treatment
provided minimum plant height (19.50cm), least number of branches per plant
(4.34), least number of pods per plant (15.00) and pod length (10.36 cm),
minimum yield per plant (221.12 g) and yield ha* (7.00 t hal).

Shahana (2014) carried out an experiment at the Horticulture Farm, Sher-e-Bangla
Agricultural University, Dhaka during the period from November, 2012 to
February, 2013 to study the effects of different organic manure on the growth and
yield of French bean. The experiment consisted of 4 levels of organic manure, viz.
Fo : Control; F1 : Cowdung : Vermicompost 3 2 : Poultry manure : BARI French
bean 1; V : BARI French bean 2. The experiment was laid out in Randomized
Complete Block Design with three replication. The organic manure had significant
effect on the plant height, number of branch, leaf size, number of flower, number
of pod per plant and pod yield per hectare. The results indicated that, the better
results were obtained from BARI French bean 2 when combined with poultry

manure.

Datt et al. (2013) reported that in organic treatment T1 (10 t FYM ha! + nitrogen
fixer- A, phosphate solubilizer and chopped crop residues of same plot) the yield
of French bean obtained was 7.12 t ha'l, in treatment T, (10 t FYM ha! + nitrogen
fixer-B, Phosphate solubilizers and chopped crop residues of same plot) the yield

was 7.10 t ha while the lowest yield of 4.63 t ha* was obtained in control.

Santos et al. (2000) conducted an experiment to evaluate the effect of levels and
sources of organic matter on French bean in Brazil. Treatments comprised 4
sources of organic matter, such as, poultry manure or cowdung (0, 5, 10, 15 and 20
t hal), cattle manure, goat manure and earthworm compost (0, 10, 20, 30 and 40 t

hal). They found that pod length increased linearly with the levels of poultry,
12



cattle and got manure, but the average weight of pod only by poultry manure or
cowdung. They also found that pod yield was the highest when poultry manure or

cowdung was applied at the rate of 20 t ha™t,

Alves et al. (1999) conducted a field experiment in Brazil to determine the effect
of productivity evaluation and seed quality of French bean cultivated with organic
matter. They considered of 4 organic amendments applied 5 levels (0, 5, 10, 15
and 20 ton ha* of earthworm or chicken manure and 0, 10, 20, 30 and 40 ton ha'*
of bovine or poultry manure). They found that the maximum production was

obtained with 30 ton ha* poultry manure when applied.

Ngakou et al. (2008) conducted an experiment in the guinea-savannah zone of
Cameroon from January to April 2007 to improve the soil fertility with cattle and
kitchen manures derived composts and to assess their effects on common bean
(Phaseolus vulgaris) productivity in the field. There were decreased fluctuations
In temperature during the composting process. Compost improved the overall soil
fertility by significantly increasing the organic matter, nitrogen, phosphate and
sulphate contents. The losses in organic matter were respectively 6.51, 12.86 and
7% (w/w) for CM, KM and CKM. Cattle and kitchen manures derived composts
consistently induced enhanced nodulation and P. vulgaris L. biomass at 30 days
after planting. Amending plots with CM and KM derived composts significantly
increased the seed yield at maturity by respectively 1.53, 1.43 and 1.86 folds,
compared to that of the control. These results suggest that not only the quality, but
also the source of composting substrate were important for improving growth and

yield of organically grown P. vulgaris L.

Thakur et al. (2010) conducted a field experiments to evaluate different organic
manures and biofertilisers on these vegetables during kharif season 2008. There
were nine treatments viz. FYM, Vermicompost, Biofertilizers (Azotobactor, PSB
and Rhizobium), FYM + Biofertlizers, Vermicompost + Biofertilizers,

Organophos, Fertimine, Conventional and Untreated Control. The treatments were
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same except biofertilizers, which were crop specific. The study revealed that
amongst all the treatments, combined application of vermicompost and
biofertilizers increased the growth and yield in both the crops in comparison to
untreated control. This treatment was followed by organophosphate application. It
was also observed that the conventional treatment registered the highest yields in
both the crops; however, this was at par with the best treatment in organic plots i.e
(Vermicompost+ Biofertilizers) with respect to growth and yield of tomato and

french bean.

Vidyashree et al. (2019) conducted to examine the effect of different plastic color
mulches viz., white on black, silver on black and complete black on growth and of
yield of french bean (Phaseolus vulgaris L.) variety arka komal under different
drip irrigation levels. Among coloured plastic mulches, white on black plastic
mulch produced maximum plant height 38.68 cm, number of branches 6.00 per
plant, yield 252.71 g per plant and yield 11.14 ton per hectare. Among the
irrigation levels, 80 percent recorded maximum values for plant height 33.73 cm,
number of branches 7.13 per plant, yield 300.67 g per plant and yield 14.06 ton
per hectare. The interaction effect observed that white on black plastic mulch with
80 percent exhibited better plant height 33.73 cm, number of branches 7.13 per
plant, yield 300.67 g per plant and yield 14.06 ton per hectare compared to other

treatments.

Sahariar et al. (2015) conducted a field experiment to investigate the influence of
mulching and plant spacing on growth and yield of french bean (Phaseolus
vulgaris L.) during the period from November 2014 to January 2015. Both
mulching and plant spacing influenced the growth and yield of french bean. Black
polythene mulch produced the maximum yield 5.82 ton ha and the minimum
yield 4.92 ton ha! was recorded from no mulch treatment. The highest yield 6.22
ton ha! was produced from 30 cm x 15 cm plant spacing and the lowest 4.58 ton

ha was produced with 30 cm x 25 cm plant spacing. The interaction with black
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polythene mulch and 30 cm x 15 cm spacing produced the highest yield 6.97 ton
hat and the lowest yield 3.94 ton ha' was recorded from without mulching at

spacing of 30 cm x 25 cm treatment combination.

Kwambe et al. (2015) carried out an experiment to determine the effect of organic
and inorganic mulches on green bean (Phaseolus vulgaris L.) growth,
development and yield on a clay loam soil of matsapha, swaziland. The results
explored that black polythene, clear polythene and grass conserved moisture at
root zone level. Soil temperature indicated a maximum value of 34°c for black
polythene and a lowest of 26.5°c under grass. Weed infestation rate was recorded
lowest value of 1.75 from black polythene and highest of 4.75 from grass mulched
plots. The maximum and the minimum values for soil moisture content obtained
were 74.56% under clear polythene and 45.77% for the control respectively. They
considered to use black polythene mulch or when opting for organic mulch, grass

mulch may be recommended to maximize growthand yield.

Kamal et al. (2010) performed a field experiment at the Horticultural farm
Bangladesh Agricultural Research Center, November 2006 to February 2007 to
effect of mulching on growth and yield of french bean . The experiment consisted
of four levels viz. (a) no mulch, (b) black polythene, (c) rice straw, (d) water
hyacinth. The yield increased dueto using of mulches. Mulch produced the
maximum yield 15.01 t ha! was recorded from black polythene mulch and the

minimum yield was recorded 12.73 t ha* from control treatment.

Mozumder et al. (2005) conducted an experiment in a split plot design with 8
irrigation levels with or without mulch to observe optimum level of irrigation or
mulch of dwarf french bean during two consecutive cropping seasons. Plant
height, number of pods per plant, pod yield and profitability were increased from
Straw mulch. Irrigation also influenced most of the yield and yield attributes
except pod size and number of seeds per pod. The maximum number of pods per

plant and Benefit Cost Ratio (5.03) was observed from fortnightly flood irrigation
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(6 mm) with mulch while maximum pod yield (19.77 t hal) was obtained from
half-weekly sprinkler irrigation (3 mm). The lowest yield (10.87 t ha') was

obtained from no irrigation (control) and without mulch.

Fahim et al. (1987) studied an experiment with root rot of common bean
(Phaseolus vulgaris) in Egypt. They used various chemicals and polythene sheet
for preventing root rot. They found that polythene sheet increased soil
temperature, reduced root rot and significantly increased the green pod yield of

bean by mulching soil for six weeks.

Chettri and Goswami (2018) carried out an experiment to find out effects of
plastic mulching on potato growth. Data from these experiments indicated that
plastic mulching could save irrigation water and reduce evapotranspiration in most
cases. Daily mean soil temperature under mulch was 2-9° C higher than that
without mulch, especially during the early growth stage. However, as the plant
canopy enlarged, the soil temperature difference between mulched and non-
mulched plots became smaller. Plastic mulch could restrain or enhance potato
plant growth during the early growth, dependent on the micro environmental air
and soil temperatures. The possible negative effects of plastic mulching included a
lower emergence, lower potato tuber yield, and poorer tubers quality, which may
be attributable to the poorer soil aeration and detrimentally high soil temperature

associated with plastic mulch when the air temperature is high.

Kaur et al. (2017) found mulching plays an important role in production of
agricultural and horticultural crops in the current scenario of declining water table,
soil degradation and climate change. The main objectives of mulching are to
prevent loss of water by evaporation, prevention of soil erosion, weed control, to
reduce fertilizer leaching, to promote soil productivity, to enhance yield and
quality of field and fruit crops. So, mulching is useful to save our underground

water resource, soil and environment for sustainable crop production.
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Barge et al. (2022) carried out an experiment to find out the effect of mulching on
plant growth, yield and quality of French bean (Phaseolus vulgaris L.) during
November 2021 to January 2022, in Central Horticulture Research Farm, India.
The results of the present investigation, regarding that cultivation of French bean
with different mulching material found as the best option for higher productivity
whereas the treatment with Saw dust mulch that is Treatment T6 showed the best
results in terms of Days to seed germination (8.6 DAS), Plant height at 30DAS
(14.8 cm), 60 DAS (2.6.6 cm), 90 DAS (32.0 cm), Number of branches plant? at
30 DAS (4.9), 60 DAS (9.0), 90 DAS (10.3), Days to first flowering (35.7 DAS),
Days to 50% Flowering (41.9 DAS), Days to first picking (55.5 DAS), Leaf
Length (8.8 cm), Leaf breadth (6.6 cm), Number of pods plant? (21.1), Pod weight
(13.5 g), Pod length (15.7 cm), Pod diameter (1.8 cm), Pod yield plant? (857 g),
Pod yield ha? (5.7 t), Number of seeds pod (8.2), TSS (6.2 OBrix). Hence the
Treatment 6 (Saw dust mulch) was best suited for the farmers in terms of growth,

yield, quality and net returns.

Prasad et al. (2014) carried out a study at Horticulture Farm, Institute of
Agriculture, West Bengal (India) during winter (rabi) season from December
2012-March 2013 to investigate the effect of mulching on physiological growth
parameters of French bean. The results of plant growth analysis revealed that
highest plant height (60.71 cm), leaf area index (6.29), dry matter accumulation
(826.23 g m™2), crop growth rate (14.49 g m day™') and relative growth rate (1.26

g* day!) were observed under paddy straw mulch @ 10 t ha™.

Akhtar et al. (2019) conducted a field experiments to study soil properties, soil
enzymes activities, water use efficiency (WUE) and crop productivity after six
years of soya bean straw mulching in the semi-arid conditions of China. Soil
organic carbon (SOC), soil labile organic carbon (LOC), soil available N (AN),
available P (AP) and enzyme activities were analysed after wheat harvesting in

2016 and 2017. Results show that straw amounts had positive effects on the soil
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fertility indices being higher for treatment F. The SOC, LOC, AN, AP and enzyme
activities (i.e. saccharase, urease and alkaline phosphatase) were in the order of F
> H > N > CK. High wheat grain yield and WUE were observed for F treatment.
The straw mulching amount should be further studied with minimum nitrogen
fertilizer for an environment-friendly and effective approach for improving the soil
biological properties with adequate crop production on a sustainable basis in the

semi-arid region of China.

Siczek et al. (2015) conducted a field experiment to assess the effects of soil
deformation and straw mulch on soil water status (matric potential), temperature,
penetration resistance, soybean growth, seed yield and yield components including
straw, protein and oil in 2006—-2008. The yields of seeds, straw, protein and oil as
well as water productivity of soybean seed and biomass were improved by
mulching. The positive effect of straw mulch can be enhanced by moderate soil
deformation combined with seedbed loosening before planting to avoid

constraining effect of soil structure on crop establishment.

Jahan et al. (2022) conducted an experiment to evaluate the effects of fertilizers
and mulching on growth and yield of sweet pepper at the Horticulture Farm,
Bangladesh Agricultural University, Mymensingh during the period from October,
2018 to March, 2019. Black plastic mulch with combined fertilizer (vermicompost
and chemical fertilizer) gives higher plant height, yield, dry matter and other yield
contributing parameters. Control treatment (no mulch) with only vermicompost

gives lowest result in all cases.

Raksun et al. (2022) carried out an experiment to found the effect of
vermicompost and different types of mulch on bean (Phaseolus vulgaris) growth.
This study aims to determine the effect of the type of mulch on the growth of
beans, the effect of different doses of vermicompost on the growth of beans and
the effect of the combination of different types of mulch and the dose of

vermicompost on the growth of beans. In this study two factor design with four

18



replications was used. Bean growth parameters include number of leaves, leaf
length, leaf width and plant height. The results of the study were: (1) the
application of vermicompost significantly increased the number of leaves and
plant height, but could not increase the length and width of the beans leaves. (2)
the use of mulch can increase the number of leaves, stem height, number of leaves
and leaf width of beans, black silver plastic mulch gives better results than rice
straw mulch, (3) the interaction of mulch type and dose of vermicompost has no

significant effect on all growth parameters measured.

Singh et al. (2022) carried out an experiment to effect of nutrients and mulches on
qualitative aspects of Strawberry (Fragaria x ananassa Duch.). The different
nutrients (FYM, Vermi compost and NPK) and different use of mulches (White
polythene and Black Mulches) are practiced in strawberry. The most commonly
used plastic mulch colour is black, but coloured mulch is reported to perform
better than black polyethylene mulch. Strawberry performance for most of the
Physico-chemical parameters was recorded best under yellow polyethylene mulch
followed by black polyethylene mulch over control. Vegetative growth, fruit yield
and berry size was observed significantly better in yellow than black polyethylene
mulch. However, fruit quality in respect of sugars, vitamin A and anthocyanin
content was found superior in black polyethylene mulch. The inductive resonance
effect of green and yellow light absorption by plant under yellow polyethylene
mulch appears to have a role in enhancing photosynthesis resulting in better

vegetative growth, fruit quality and higher yield of strawberry.

Ramesh (2021) conducted a field experiment to evaluate the effect of mulching
and fertigation on growth, yield and quality of french bean (Phaseolus vulgaris
L.). The experiment consisted of four main plots i.e., different levels of fertigation
and three sub plots ie., mulching with paddy straw, mulching with plastic
polythene and no mulch. Mulching with polythene and 100 percent RDF through

fertigation recorded maximum plant height (51.55 cm), number of primary
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branches (6.64), Leaf area (564.54 cm?), leaf area index (1.06), number of pods
per cluster (10.02), number of clusters per plant (7.41), yield per plant (80.949),
yield per hectare (11.58 t hal), nitrogen uptake (92.30 kg ha), phosphorous
uptake (9.25 kg ha'), potassium uptake (80.91 kg ha), nitrogen use efficiency
(178.35 kg pods per kg of nitrogen), phosphorous use efficiency (106.30 kg pods
per kg of phosphorous), potassium use efficiency (144.12 kg pods per kg of

potassium) and water use efficiency (504.02 kg hat cm).

Setyowati et al. (2021) conducted a study to determine the effect of the types of
mulch and the dose of vermicompost on the shallots growth and yield. The
research was carried out from October to December 2017 at the Experimental
Station, Department of Crop Production, Faculty of Agriculture, The University of
Bengkulu. The experimental design was a randomized complete block design
(RCBD) with two factors. The first factor was the types of mulch, which consisted
of no mulch as a control, oil palm leaf mulch, and black silver plastic mulch. The
second factor was the vermicompost dose consisted of 0 t ha* as a control, 10 and
20 t hat. The results showed that oil palm leaf mulch resulted in higher plant
height and leaves numbers than black silver plastic mulch. The plants fertilized
with vermicompost at a dose of 20 t ha* had higher plants and more leaves than
the control. It was also confirmed insignificant effect of either mulch types or
compost dose on the shallot bulbs number or weight. The combination of oil palm
leaf mulch and vermicompost at a dose of 20 t ha? resulted in higher leaves

number than other treatments.

Roosda et al. (2021) carried out a study aimed to determine the effect of organic
fertilizer and types of organic mulch toward biomass addition in green beans. The
experiment was conducted on Andisol soil in Cisalak, Subang West Java from
January to March 2018. A factorial randomized block design was used to arrange
the first factors (0 ml I, 1 ml I}, 2 ml I}, and 3 ml I liquid organic fertilizer) and

the second factors (without mulch, paddy straw mulch, and reeds mulch). The
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results obtain no interaction between liquid organic fertilizer and types of organic
mulch for number pods per plant, pods weight per plant, dry stover weight, shoot
root ratio and harvest index. Liquid organic fertilization in 2 ml and paddy straw
mulch, independently, gave the best recommendation to increase green bean

productivity.

Farjana et al. (2019) conducted an experiment to evaluate the growth and yield of
cabbage (Brassica oleracea var. capitata L. cv. Atlas-70) as influenced by organic
and inorganic fertilizers, and mulching. : Significant variation was found among
the treatments. Combination of organic and inorganic fertilizers with black
polythene as mulch have showed the highest growth and yield outcome of cabbage

compared to other treatments combinations.

Biswas et al. (2019) carried out an experiment on effect of organic manure and
mulching on the growth and yield of carrot was conducted at the farm of Sher-e-
Bangla Agricultural University, Dhaka during the period from November 2017 to
February 2018. The research consisted of two factors with three replications with
four levels of organic manure, as the factor A and four mulches such as factor B.
Organic manure and mulching influenced significantly all the studied variables. In
case of organic manure the maximum plant height (44.55 cm) root length (14.73
cm), root diameter (4.11 cm), root weight (124.50 g), root yield (24.90 t ha!) and
marketable root yield (23.85 t ha') were recorded from O (Vermicompost)
treatment. In case of mulches, maximum plant height (44.81 cm), root length
(15.20 cm), root diameter (3.91 cm), root weight (117.85 g), root yield (23.57 t ha
1) and marketable root yield (21.95 t ha') found in M. (Black polythene)
treatment. And the combined effect of the highest root yield (29.06 t ha') was
obtained from O>M: (Vermicompost + black polythene) and lowest (13.20 t ha'l)
from OoMo (control). So, it can be concluded that 10 t ha’ vermicompost with

black  polythene  mulch was the best for carrot cultivation.
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CHAPTER 111
MATERIALS AND METHODS

The present study was carried out to study the response of different mulches and
organic manure on the growth and yield of French bean (Phaseolus vulgaris L.)
during the period November, 2020 to March, 2021. Materials and methods of the

present study have been discussed by the following headings.

3.1 Experimental site

The experiment was carried out at Horticultural Farm in Sher-e-Bangla
Agricultural University, Dhaka-1207, Bangladesh. It was located in the south
western corner of the university and corner of the farm. It is located at 23° 41' N
latitude and 90° 22' E longitude at an altitude of 8.6 meters above the sea level.

The land belongs to Agro-ecological zone of Modhupur Tract, AEZ-28 (Appendix
).

3.2 Climatic condition

The climate of the experimental field was sub-tropical and was characterized by
high temperature, heavy rainfall during Kharif-1 season (March-June) and scanty
rainfall during Rabi season (October-March) associated with moderately low
temperature. The monthly average temperature, humidity, rainfall and sunshine
hours prevailed at the experimental area during the cropping season are presented

in Appendix I1.

3.3 Soil condition

The soil of experimental area situated to the Modhupur Tract under the AEZ-28
and Tejgoan soil series. The selected land was medium high land with adequate
irrigation facilities. The physical and chemical properties of soil of the
experimental site was sandy loam in texture having pH 5.47 - 5.63. Organic matter

content ware very low (0.83). The physical composition such as sand, silt, clay
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content were 40%, 40% and 20% respectively. The physical and chemical

characteristics of the soil have been presented in Appendix I11.
3.4 Materials
3.4.1 Planting materials

In this experiment french bean variety of Jharsheem-2 was used in the experiment
as a planting material. Jharsheem-2 was developed by Bangladesh Agricultural
Research Institute (BARI). The seed was collected from the BARI, Joydebpur,

Gazipur.
3.4.2 Composition of manures

The average nutrient content is 1.80-3.03 percent N; 1.51-2.63 percent P.Os and
0.8-1.4 percent K>O in well decomposed manure. Concentrated manures have
higher nutrient content than bulky manure. Kitchen compost have 1.5-3.5 percent

N; 0.5-1.2 percent P.Os and 1.0-1.8 per cent K2O.
3.5 Methods
3.5.1 Treatments

Two factors were used in the experiment viz. four levels of mulches (M) and four
levels of organic manure (T).

Factor A: Four types of mulches

Mo = No mulches

M: = Black polythene

M: = Rice straw

M3z = Water hyacinth

Factor B: Four types of manure
To = No manure

T1 = Kitchen compost (5 t ha)
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T2 = Vermicompost (7 t ha?)
Ts= Kitchen compost+Vermicompost (2.5t ha'+3.5t ha')
3.5.2 Treatment combination

There were 16 treatment combinations of different levels of mulch material and

organic manure used in the experiment which are as follows:

MoTo, MoT1, MoT2, MoT3, M1To, M1T1, MiT2, M1Ts, M2To, M2T1, M2T2, M2Ts,
MsTo, M3T1, M3T2, M3Ts3

3.5.3 Design and layout

The experiment consisted of 16 treatment combinations and was laid out in
Randomized Complete Block Design (RCBD) with 3 replications. The total plot
number was 16 x 3 = 48. The unit plot size was 2 m x 1.5 m (3.00 m?). Plant to
plant distance was 25 cm x 15 cm. The distance between block to block was 0.5 m

and distance between plot to plot was 0.5 m.
3.5.4 Land preparation

The experimental land was prepared with the help of power tiller by three
successive ploughing and cross-ploughing followed by laddering, one month
before planting and kept open to sunlight. The corners of the plots were trimmed
by spade. The clodes were broken into friable soil and the surface of the soil was
leveled. Weeds and crop residues of previous crop were removed from the field.
The weeds were cleaned properly. The final ploughing and land preparation were
done on 15 October, 2020. The experimental area was laid out according to the
design of the experiment. The bed of plots was made about 5 cm high from the
soil surface with the excavated soil after creating drains around each plot.
Furandan @ 16 kg ha* was mixed with the soil uniformly during land preparation
for controlling soil borne insects. Sevin 50 WP @ 5 kg ha' was also applied to

soil for protecting the seed and young plants from the attack of ants and cutworms.
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RiM2T> R2MoT1 RsMi1T1
RiMoT: R2M1T2 RsMsT>
RiMsT2 R2M1Ts RsM2Ts

Treatments

Factor A: Four levels mulches
Mo = No mulches

M1 = Black polythene

M2 = Rice straw

M3z = Water hyacinth

Factor B: Four levels of
organic manure

To = No organic manure
T1 = Kitchen compost (5 t/ha)
T2 = Vermicompost (7 t/ha)

Ts= Kitchen compost +
Vermicompost (2.5 t/ha+3.5
t/ha)

Fig. 1. Layout of plot
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3.5.5 Manure management

At the time of first ploughing, kitchen compost and vermicompost was applied as

per treatmenet. The experimental area was fertilized as follow.

Fertilizers Doses ha' Nutrients Sources
Vermicompost T 7t N 140kg P110kg K70kg Nursery
Ts 35t N7okg Psskg Ksskg Nursery
Kitchen compost T1 5t N120kg Pookg Keokg | Anumar Compost
T3 251 Neokg Paskg Kaokg | Anumar Compost

3.5.6 Mulching set up

Mulching materials are set up after final land preparation and before seed sowing

of specific mulch material as treatment wise on the plot.
3.5.7 Seed sowing

Two seeds were sown per hill at a depth of 3.0 cm on 15 November, 2020. Row to
row and plant to plant distance were 25 cm and 15 cm respectfully. The seeds
were covered with pulverized soil just after sowing in the hill and gently pressed
with hands. Surrounding of the experimental plots, few seeds were also sown as

border crop to reduce border effects.
3.6 Intercultural operations

Various intercultural operations, such as gap filling, weeding, thinning, stalking,
irrigation, pest and disease control etc. were done for better growth and
development of the seedlings. The crop was kept free from weeds by regular

weeding and irrigation was given when required.
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3.6.1 Gap filling

At the time of seed sowing, 3-4 seeds were sown in the border of the plots.
Seedlings were transferred to fill up the gap where seeds missed to germinate after
1 week of germination. All gaps were filled in the evening and watering was done
on transplanted plants to protect the seedlings from wilting and damage seedling
as well as all the gaps was replaced by using healthy plants from the excess plants

within two weeks.
3.6.2 Thinning

One healthy plant is kept after well established of the plants in each hill and rest
were removed. The plant to plant and row to row distance was maintained as per

treatment.
3.6.3 Weeding

The experimental plots were kept weed free by hand weeding and khurpi for one
third period of time after seed sowing for kept seedling free from competition for

water and nutrient.
3.6.4 Irrigation

When the land seemed too dry, then light irrigation was given. Irrigations were
given at 15 days interval up to flowering. After flowering two irrigations were
applied. After irrigation when the plots were in zoe condition, spading was done
uniformly and carefully to conserve the soil moisture. At the reproductive stage
water stress was not encountered and proper drainage system were made

surrounding the experimental plots for drainage of excess water.
3.6.5 Stalking

Stalking was given in order to protect the plant from bending down when the plant

attained at sufficient height.
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3.6.6 Plant protection measures

Some plants were attacked by bean common mosaic virus which is an important
disease of french bean. These plants were removed from the plots and destroyed
and admire 20 SL sprayed twice at the rate of 1 ml liter? at 10 days interval.
Seedlings were attacked by damping off and Dithane M-45 was sprayed twice at
the rate of 2 ml litre-1 at an interval of 7 days. At early stage of growth, some
plants were attacked by insect’s pests (mainly Aphid) and Malathion 57 EC was

sprayed twice at the rate of 2 ml liter! at an interval of 7 days.
3.7 Harvesting

At tender stage, green pods were harvested through hand picking and it was
weighted to estimate the yield of fresh pod. At harvest, pods were nearby full size,
with the seeds still small (about one quarter developed) with firm flesh (Swiader et

al., 1992) and the pods were soft and smooth.
3.8 Collection of data

Five healthy plants were randomly selected in each plot as per treatment of
each unit of plot to avoid border effect. Plastic coated labels were tagged for
identification and recording of various observations. The following data

were recorded:
3.8.1 Plant height (cm)

The plant height was recorded at 15, 30 and 45 days after sowing (DAS). Plant
height was taken from the ground level to the tip of largest leaf of the plants in
centimeter (cm). Plant height of five randomly sampled plants were recorded and

mean was calculated.
3.8.2 Number of leaves per plant

The number of compound leaves of five randomly selected plants in the plot was
counted from each unit plot at 15, 30 and 45 DAS and means were calculated.
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3.8.3 Leaf length (cm)

Leaf length of full grown leaves of five selected plant were measured by using a
measuring scale in centimeter (cm) at 30 days after sowing (DAS) and mean was

recorded.
3.8.4 Leaf breadth (cm)

Leaf breadth of full grown leaves of five selected plant were measured by using a
measuring scale in centimeter (cm) at 30 days after sowing (DAS) and mean was

recorded.
3.8.5 Number of branches per plant

The number of branches of five randomly selected plants from each plot was

recorded at 30 DAS and mean was recorded.
3.8.6 Days required to first flowering

The days required to first flowering for different treatments were counted and their

mean values were recorded.
3.8.7 Number of flowers per plant

The number of flowers of each plant were counted from five randomly selected

plants per unit of plot and their mean values were calculated.
3.8.8 Number of pods per plant

Total number of pods was counted and five randomly selected plants per plot were
used to calculate the average number of pods per plant in three different

harvesting.
3.8.9 Length of green pod (cm)

Ten pods were randomly selected from green pods and measured using a

centimeter scale and the mean value was calculated.
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3.8.10 Diameter of green pod (cm)

Diameter of green pods from ten randomly selected green pods and measured in
cm with the help of a slide calipers and the average was measured in centimeter

(cm).
3.8.11 Number of seeds per pod

Numbers of seeds per green pod was recorded from five randomly selected green

pods and the mean value was recorded.
3.8.12 Fresh weight of shoot per plant (g)

100 g fresh shoot of plant from each plot were taken and fresh shoot of plant
weight was counted in gram (g) by using a beam balance and the mean value was

recorded.
3.8.13 Dry matter content of plant (%o)

100 g plant from each plot were taken and cut into some small pieces. Then it was
dried under room temp. for 3 days and then it was dried in an oven at 70°C for 72
hours before taking the dry weight till it was constant and the dry weight was
counted in gram (g) by using a beam balance. The percentage of dry matter of

plant was calculated by the following formula-

Dry weight of shoot

Dry matter content of shoot (%) = %100

Fresh weight of shoot

3.8.14 Pod yield per plot (g)

The fresh green pods were harvested at regular interval from each unit plot and
their weight was taken. As harvesting was done and the total pod weights were

measured in gram (g) in each unit of plot.
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3.8.15 Pod yield per hectare (t)

Finally, the green pods yield of french bean per plot was converted to yield per
hectare and expressed in ton (t).

3.8.16 Economic analysis

The cost of production was analyzed in order to find out the most economic
combination different macro nutrient and plant spacing. All input cost included the
cost for lease of land and interests on running capital in computing the cost of
production. The interest were calculated @ 14% in simple rate. The wholesale
market price of black cumin was considered for estimating the cost and return.
Analyses were done according to the procedure of Alam et al. (1989). The benefit

cost ratio (BCR) was calculated as follows:

Gross return per hectare (Tk.)

Benefit cost ratio (BCR) =
(BCR) Total cost of production per hectate (TK)

3.9 Data analysis

The data collected on different parameters were statistically analyzed to obtain the
level of significance using the Statistx 10 computer package program. Analysis of
variance was done following two factors randomized complete block design. The
mean differences among the treatments were compared by Least Significant

Difference (LSD) test at 5% level of significance.
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CHAPTER IV
RESULTS AND DISCUSSION

The experiment was conducted to compare growth and yield of french bean as
influenced by mulch materials and manures. Data on different growth and other
parameter, yield attributes and yield were recorded. The analyses of variance
(ANOVA) of the data on different parameters are presented in appendix section
(VHI-X1V). The result of the experiment have been presented and discussed in this

chapter under the following headings:
4.1 Plant height (cm)

Plant height is an important character of a plant, which is closely related to proper
growth and development of a plant and finally produced higher yield. Different
mulch materials significantly influenced on plant height of french bean atl5, 30
and 45 days after sowing (DAS) (Fig. 2 and Appendix V). At 45 DAS, the highest
plant height (56.04 cm) was produced from Mz (Black polythene) treatment. The
shortest (54.48 cm) plant was produced in Mo (no mulch) treatment. Mulching was
found to be more effective during the early stage of plant growth. The present
result also agrees well with Subhan (1988), Choudhary, (2016), Islam (2020) and
Barge et al., (2022).

Plant height of french bean varied significantly at 15, 30 and 45 days after sowing
(DAS) due to different manure application (Fig. 3 and Appendix V). At 45 DAS,
the longest (57.17 cm) plant was produced from Tz (Kitchen compost +
Vermicompost) treatment and the shortest (53.08 cm) was found from To (No
manure) treatment. Vermicompost is rich in essential nutritional elements for plant
growth, beneficial micro-organisms, plant growth promoting substances and

different types of enzymes and as such the vermicompost can be applied alone
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Table 1. Combined effect of different mulch materials and manures on plant
height at 15 DAS, 30 DAS and 45 DAS of French bean

Treatments Plant height (cm)

15 DAS 30 DAS 45 DAS
MoTo 12.13 i 30.68 | 52.12 g
MoT1 14.02 gh 31.86 i 53.55f
MoT> 14.19 fg 3249 h 56.04 c
MoTs 14.82 e 34.07 f 56.22 ¢
MiTo 15.03 e 33.03¢g 53.41f
\ENE 15.86 cd 33.08 g 54.27 e
MiT> 15.95¢ 34.07 f 57.36 b
MiTs 17.68 a 3792 a 59.13a
M2To 13.83 h 31.08 k 52.18¢
M2T: 14.32 f 33.04¢ 55.10d
M:2T> 15.69 d 36.87c 56.10c
M2Ts 15.85 cd 36.50 d 57.16 b
MsTo 13.87 h 31.45] 54.61e
MsT1 14.20 fg 33.16 g 55.07 d
MsT> 16.09 ¢ 35.70 e 56.03 c
MsTs 16.48 b 37.16 b 56.15¢
LSD (0.05) 0.2464 0.2836 0.4117

CV % 4.79 2.80 7.5

In a column means having similar letter (s) are statistically similar and those having dissimilar

letter (s) differ significantly by LSD at 0.05 levels of probability. Note: Mo = No mulches, M, =
Black polythene, M, = Rice straw, Mz = Water hyacinth, To = No manure, T; = Kitchen compost

@ 5t hat, T, = Vermicompost @ 7 t hal), Ts= Kitchen compost+Vermicompost @ 2.5t ha +
3.5that
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or in combination with other organic or inorganic fertilizers to obtain better plant
growth of different crops Kadam and Pathade (2014). Rahman et al., (2012),

Thriveni et al., (2015) observed similar trend of results.

Combined effect of different mulch materials and manures on plant height was
found statistically significant due to different days after sowing (Table 1). At 45
DAS, the tallest (59.13 cm) plant was produced from M;:Tz (black polythene
mulch and Kitchen compost + Vermicompost) treatment combination and shortest
(52.12 cm) plant was produced in MoTo (no mulch and no organic manure)
treatment combination which is statistically identical to M.>To (Rice straw and no
organic manure) treatment combination. Plant height may be influenced due to the
favorable and balanced absorption of nutrients and supplying available moisture
due to using mulch materials which increased the role of photosynthesis, reduced

transpiration and stimulation of root system.
4.2 Number of leaves per plant

Number of leaves per plant is a vital part of crop plant because of its physiological
role in photosynthetic activities. French bean yield is directly related to the
number of leaves. The variation in number of leaves per plant of french bean
varied significantly at 15, 30 and 45 days after sowing (DAS) due to different
mulch materials (Table 2). At 45 DAS, the highest (18.54) number of leaves per
plant was obtained from M1 (black polythene mulch) treatment and the lowest
(16.20) was observed from Mo (no mulch) treatment. The higher number of leaves
per plant was obtained due to mulching may be attributed to favorable condition
utilized by plants (Islam, 2020). Similar result was found by Choudhary, (2016)
and Barge et al., (2022).

Number of compound leaves per plant of french bean was varied significantly at

15, 30 and 45 days after sowing (DAS) due to application of different level of
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Table 2. Effect of different mulch materials on number of leaves at 15 DAS,
30 DAS and 45 DAS of French bean

Treatments Number of leaves
15 DAS 30 DAS 45 DAS
Mo 2.95d 7.21d 16.20 d
M1 4.08 a 9.06 a 18.54 a
M: 3.80c 8.75¢ 17.80 ¢
M3 3.94b 8.89b 18.281 b
LSD (0.05) 0.1258 0.1256 0.1216
CV% 6.32 4.53 2.46

In a column means having similar letter (s) are statistically similar and those having dissimilar

letter (s) differ significantly by LSD at 0.05 levels of probability. Note: Mg = No mulches, M; =
Black polythene, M, = Rice straw, M3 = Water hyacinth.

Table 3. Effect of manures on number of leaves at 15 DAS, 30 DAS and 45
DAS of French bean

Treatments Number of leaves
15 DAS 30 DAS 45 DAS
To 2.86d 7.35d 15.52d
T: 344 c 7.68c¢ 16.97 c
T2 3.86b 9.01b 18.35Db
T3 4.61a 9.87a 19.98 a
LSD (0.05) 0.1258 0.1256 0.1216

CV% 6.32 4.53 2.46

In a column means having similar letter (s) are statistically similar and those having dissimilar
letter (s) differ significantly by LSD at 0.05 levels of probability. Note: To = No manure, T: =
Kitchen compost @ 5 t ha', T, = WVermicompost @ 7 t hal), Ts= Kitchen

compost+Vermicompost @ 2.5t hal+ 3.5t ha*
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Table 4. Combined effect of different mulch materials and manures on
number of leaves at 15 DAS, 30 DAS and 45 DAS of French bean

Treatments Number of leaves

15 DAS 30 DAS 45 DAS
MoTo 2.07n 6.25 k 1415
MoT1 2.65m 6.78 ] 15.26 h
MoT> 2.98 kI 7.88 gh 17.20 e
MoTs 4.08 ef 7.91gh 18.19d
MiTo 3.39j 7.61i 15.93 ¢
MiT: 3.51 hi 8.32f 17.22
MiT> 4.43 cd 9.35d 19.52c
MiTs 4,96 a 10.96 a 21.49a
M2To 3.17 jk 7.82 ghi 16.53 f
M2T: 3.64 hi 8.03¢g 17.26 e
M2T> 3.75gh 89le 17.37 e
M2Ts 4.61 bc 10.24 b 20.03 b
MsTo 2.80 Im 7.73 hi 15.46 h
M3T1 3.93 fg 7.58 i 18.14 d
MsT> 4.26 de 9.88¢ 19.31¢
MsTs 4,77 ab 10.35b 20.22 b
LSD (0.05) 0.2516 0.2513 0.2431

CV % 6.32 4.53 2.46

In a column means having similar letter (s) are statistically similar and those having dissimilar

letter (s) differ significantly by LSD at 0.05 levels of probability. Note: Mo = No mulches, M; =
Black polythene, M, = Rice straw, M3z = Water hyacinth, To = No organic manure, T; = Kitchen
compost @ 5t hat, T, = Vermicompost @ 7 t hat), Ts= Kitchen compost+Vermicompost @ 2.5 t
hal+3.5tha?
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manure (Table 3). At 45 DAS, the highest number of leaves (19.98) per plant was
obtained from T3 (Kitchen compost + Vermicompost) treatment and the lowest
(15.52) was observed from To (No organic manure) treatment. Kitchen compost
and vermicompost spent compostare rich in its NPK compare to other organic
fertilizer. This favorable condition creates better nutrient absorption for vegetative
growth and consequently, the maximum number of leaves was found by kitchen
compost and vermicompost. Rahman et al., (2012), Kumar et al., (2021) and Alam

and Singh (2022) reported similar trend of results.

Combined effect of different mulch materials and manures on leaves number of
plant was found statistically significant due to different days at 15, 30, and 45 after
sowing (DAS) (Table 4). At 45 DAS, the maximum number of leaves (21.49) was
produced from from M;iTs (black polythene mulch and Kitchen compost +
Vermicompost) treatment combination and minimum number of leaves (14.15)

was produced in MoTo (no mulch and no organic manure) treatment combination.
4.3 Leaf length

Leaf length of french bean varied due to application of different type of mulches
(Table 5). At harvest time, the maximum leaf length (10.90 cm) was observed
from M: (Black polythene) treatment and minimum leaf length (9.38 cm) was
found from Mo (no mulch) treatment. Leaf area and leaf weight was increased by
11-26% by mulching. Hence, the results emphasize the integration of organic
sources of nutrition and mulching will provide maximum area for CO: fixation
and in turn helped the plants to boost their growth. Singh et al., (2010) and
Adetunji (1990) have reported similar findings.

Leaf length of french bean varied apparently due to application of different level
of manures (Table 6). Results showed that at harvest, the maximum leaf length
(10.98 cm) was observed from Tz (Kitchen compost + Vermicompost) treatment

and minimum leaf length (9.21 cm) was found from To (No manure) .
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Table 5. Effect of different mulch materials on leaf length, leaf breadth,
number of branch plant?, days to first flowering, number of flowers

plant? of French bean

Treatments Leaf Leaf Number of Days to Number of
length  breadth branch first flowers
(cm) (cm) plant? flowering plant?
Mo 9.38d 7.49d 13.26 d 43.45 a 20.57 d
M 10.90 a 8.76 a 1480 a 40.67 d 25.12 a
M: 9.92c 854D 1411 ¢c 4287 b 23.35¢
M3 10.44 b 8.39¢ 14.34 b 4217 ¢ 23.86 b
LSD (0.05)  0.1186 0.1260 0.1928 0.2054 0.2850
CV% 4.36 2.94 5.71 3.06 3.79

In a column means having similar letter (s) are statistically similar and those having dissimilar

letter (s) differ significantly by LSD at 0.05 levels of probability. Note: Mg = No mulches, M; =
Black polythene, M, = Rice straw, M3 = Water hyacinth.

Table 6. Effect of different manures on leaf length, leaf breadth, number of
branch plant?, days to first flowering, number of flowers plant? of

French bean

Treatments  Leaf Leaf Number of Daysto first  Number
length  breadth branch flowering of flowers

(cm) (cm) plant? plant?

To 9.21d 7.35d 12.69d 4350 a 20.04d

T1 9.89¢c 797c 13.55¢ 42.36 b 21.75¢

T2 10.55Db 8.42D 14.47 b 41.82 ¢ 24.30 b

T3 10.98 a 9.42 a 1581 a 41.46 d 26.82 a

LSD (0.05) 0.1186 0.1260 0.1928 0.2054 0.2850

CV% 4.36 2.94 571 3.06 3.79

In a column means having similar letter (s) are statistically similar and those having dissimilar
letter (s) differ significantly by LSD at 0.05 levels of probability. Note: To = No manure, T: =
Kitchen compost @ 5 t hal, T, = Vermicompost @ 7 t hatl), Ts= Kitchen
compost+Vermicompost @ 2.5t ha'+ 3.5t ha'
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Table 7. Combined effect of different mulch materials and manures on leaf
length, leaf breadth, number of branch plant?, days to first flowering,

no. of flowers plant? of French bean

Treatments Leaf Leaf No. of Days to No. of
length breadth branch first flowers
(cm) (cm) plant? flowering plant?
MoTo 8.11] 6.46 i 10.97 h 4431 a 17.47 m
MoT: 8.8Lli 6.93 h 13.20 ¢ 43.29 bc 19.17 k
MoT> 0,94 f 7339 14.09 de 43.22 c 21.2 |
MoTs 10.66 de 9.22 bc 1478 ¢ 42.99 cd 24.44 ¢
M1To 9.64¢ 8.05f 13.81 ef 42.70 de 22.83 fg
M1T1 10.75 cd 8.18 f 14.19 de 41.21h 23.38 f
M1T2 11.28 b 8.88d 1472 ¢ 39.731i 25.37d
Mi1T3 1192 a 991a 16.51 a 39.03j 28.90 a
M2To 9.14 h 7.48 ¢ 1291¢ 43.68 b 21.64 ij
M2T: 9.95f 8.48 e 13.16 ¢ 42.80d 22.01 hi
M2T> 10.14 f 9.04 cd 14.21d 42.66 de 23.34 f
M2Ts 1043 e 9.16 bc 16.17 a 42.34 ef 26.42 c
MsTo 0,96 f 7429 13.08 g 43.33 bc 18.22 |
MsT: 10.04 f 8.30 ef 13.66 f 42.16 f 22.41 gh
MsT> 10.85 cd 8.45¢e 14.86 ¢ 41.68 g 27.28 b
MsTs 1092 ¢ 9.38b 15.77D 41.50 gh 2753 b
LSD (0.05) 0.2372 0.2519 0.3855 0.4109 0.5699
CV% 4.36 2.94 571 3.06 3.79

In a column means having similar letter (s) are statistically similar and those having dissimilar

letter (s) differ significantly by LSD at 0.05 levels of probability. Note: Mg = No mulches, M =
Black polythene, M, = Rice straw, Mz = Water hyacinth, To = No manure, T; = Kitchen compost
@ 5t hat, T, = Vermicompost @ 7 t ha), Ts= Kitchen compost+Vermicompost @ 2.5t ha® +
35that
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treatment. The productivity of field crops depends mainly on the size of leaf, the
photosynthesis system as well as on the length of time during, which it remains
active. The optimum NPK levels might have induced stronger physiological
activity in the production of largest length of leaf. Singh and Chauhan (2009)

reported similar trends of results.

Combined effect of different mulch materials and manures on showed statistically
significant variation on leaf length of french bean at harvest (Table 7). The result
showed that maximum leaf length (11.92 cm) was recorded from treatment
combination of M;iTs (black polythene mulch and Kitchen compost +
Vermicompost) which is significantly different from other treatment combination
whereas the minimum leaf length (8.11 cm) was found from the treatment

combination of MoTo (no mulch and no manure).
4.4 Leaf breadth

Leaf breadth of french bean varied due to application of different type of mulches
(Table 5). At harvest time, the maximum leaf breadth (8.76 cm) was observed
from My (Black polythene) treatment and minimum leaf breadth (7.49 cm) was
found from Mo (no mulch) treatment. Leaf area and leaf weight was increased by
11-26% by mulching. Hence, the results emphasize the integration of organic
sources of nutrition and mulching will provide maximum area for CO: fixation
and in turn helped the plants to boost their growth. Singh et al., (2010), Adetun;ji
(1990), Choudhary, (2016), Islam (2020) and Barge et al., (2022) have reported

similar findings

Leaf breadth of french bean varied apparently due to application of different
manures (Table 6). Results showed that at harvest, the maximum leaf breadth
(9.42 cm) was observed from Tz (Kitchen compost + Vermicompost) treatment
and minimum leaf breadth (7.35 cm) was found from To (No manure) treatment.

The productivity of field crops depends mainly on the size of leaf, the
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photosynthesis system as well as on the breadth of time during, which it remains
active. The optimum NPK levels might have induced stronger physiological
activity in the production of largest breadth of leaf. Singh and Chauhan (2009)

reported similar trends of results.

Combined effect of different mulch materials and manures on showed statistically
significant variation on leaf breadth of french bean at harvest (Table 7). The result
showed that maximum leaf breadth (9.91 cm) was recorded from treatment
combination of M;Tz (black polythene mulch and Kitchen compost +
Vermicompost) which is significantly different from other treatment combination
whereas the minimum leaf breadth (6.46 cm) was found from the treatment

combination of MoTo (no mulch and no manure).
4.5 Number of branches per plant

The number of branches per plant showed significant difference due to different
mulch material of french bean (Table 5). At harvest the maximum number of
branches (14.80) was found M (Black polythene) treatment while minimum
number of branches (13.26) was counted from Mo (no mulch) treatment. Which
result was similar Vidyashree et al., (2019), Choudhary, (2016), Islam (2020) and
Barge et al., (2022).

Application of manures showed significant variations on number of branches per
plant of french bean (Table 6). At harvest the maximum number of branches
(15.81) were found in T3 (Kitchen compost + Vermicompost) treatment while the
minimum number of branches (12.69) were recorded in To (No manure))
treatment. Number of branches per plant is very important parts which effect on
yield of a plant. Kitchen compost and vermicompost is a source of phosphorus that
plays a vital role in several physiological process viz, photosynthesis, respiration,
energy store and transfer, cell division which will significantly enhance the

axillary stalk or branching of plants. This result is in agreement with the findings
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of Rahman et al., (2012), Thriveni et al., (2015), Vidyashree et al., (2019) and
Sharma and Thakur (2022).

Combined effect of different mulch materials and manures on showed statistically
significant variation on branches per plant of french bean at harvest (Table 7). The
result showed that maximum branches per plant (16.51 cm) was recorded from
treatment combination of M1Ts (black polythene mulch and Kitchen compost +
Vermicompost) which is statistically identical to M>Ts treatment combination
whereas the minimum branches per plant (10.97 cm) was found from the treatment

combination of MoTo (no mulch and no manure).
4.6 Days required to first flowering

Different mulch material had significant influence on days required to first
flowering of French bean (Table 5). It was observed that maximum days (43.45) to
first flowering was required in Mo (no mulch) treatment whereas minimum days to
first flowering (40.67) was required in M1 (Black polythene) treatment. Days to
first flowering is an important character in relation with early flowering. Within a
short duration of winter period total flower number is depend on the days to first
flowering. Early flowering increase total number of flower (Lamondia et al.,
2002). To get better performance in a short period mulching is essential Singh et
al., (2011).

Application of manures showed significant variations on days required to first
flowering of french bean (Table 6). The maximum days required to first flowering
(43.50) were found in To (No manure) treatment while the minimum days to first
flowering (41.46) were recorded in Tz (Kitchen compost + Vermicompost)
treatment. Days required to first flowering is very important parts which effect on
yield of a plant. Higher nutrient availability reduce days required first flowering.
Rahman et al., (2012), Thriveni et al., (2015), Bipradas et al., (2016), Sharma and

Thakur (2022) observed similar trend of results.
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Combined effect of different mulch materials and manures on showed statistically
significant variation on days required to first flowering of french bean at harvest
(Table 7). The result showed that minimum days required to first flowering (39.03
cm) was recorded from treatment combination of M{Ts (black polythene mulch
and Kitchen compost + Vermicompost) which is significantly different from other
treatment combination whereas the maximum days required to first flowering
(44.31 cm) was found from the treatment combination of MoTo (no mulch and no

manure).
4.7 Number of flowers per plant

The number of flowers per plant of French bean was significantly influenced by
mulch material (Table 5). The highest number of flowers per plant (25.12) was
recorded for the M1 (Black polythene) treatment and the lowest number of flowers
(20.57) was recorded for the Mo (no mulch) treatment. Total flower number plant
Is one of the main yields contributing characters of French bean plant which have
major impact on total fruit number and yield. Beside this Ali and Gaur (2007),
Ravneet and Sarabjeet (2009) reported that total number of flower is highest in

black plastic mulch.

There was significant variation on number of flowers per plant for the effect of
different manures on french bean under the present study (Table 6). The maximum
number of flowers per plant (26.82) was recorded from T3 (Kitchen compost +
Vermicompost) treatment and the minimum number of flowers per plant (20.04)
was found from To (No organic manure) treatment. Valdez-Perez et al. (2011)
noted that the addition of vermicompost to soil resulted in the best development of
the french bean plant that increase number of flower per plant. Rahman et al.,
(2012), Thriveni et al., (2015), Bipradas et al., (2016) observed similar trend of

results.
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Combined effect of different mulch materials and manures on showed statistically
significant variation on number of flowers per plant of french bean at harvest
(Table 7). The result showed that maximum number of flowers per plant (28.90)
was recorded from treatment combination of M:Ts (black polythene mulch and
Kitchen compost + Vermicompost) which is significantly different from other
treatment combination whereas the minimum number of flowers per plant (17.47)

was found from the treatment combination of MoTo (no mulch and no manure).
4.8 Number of pods per plant

The number of pods per plant of french bean was significantly influenced by
mulch material (Fig. 4 and Appendix VI). The highest number of pods per plant
(20.74) was recorded for the M; (Black polythene) treatment and the lowest
number of pods (16.55) was recorded for the Mo (no mulch) treatment. Different
types of mulch affect the pod number significantly. Mohamed (2002) reported that
number of pod yield is significantly increase by different mulches compared with
unmulched control. Ali and Gaur (2007) and Ravneet and Sarabjeet (2009) support
the result of present experiment and found the same effect of mulch that black

polythine mulch produced more fruit than other mulch treatment.

There was significant variation on number of pods per plant for the effect of
different manures on french bean under the present study (Fig. 5 and Appendix
VII). The maximum number of pods per plant (21.72) was recorded from Ts
(Kitchen compost + Vermicompost) treatment and the minimum number of pods
per plant (15.54) was found from To (No organic manure) treatment. Alkobaisy
and Mutlag (2021) reported that the combination of kitchen compost and
vermicompost was the best application for yield components such as the number
of pods plant*. Combined effect of different mulch materials and organic manure
on showed statistically significant variation on number of pods per plant of french
bean at harvest (Table 10). The result showed that maximum number of pods per

plant
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Fig. 5. Effect of manures on number of pod plant? of French bean

(LSD value= 0.3057), Note: To = No manure, T; = Kitchen compost @ 5 t ha?, T, =
Vermicompost @ 7 t ha'l), Ts= Kitchen compost +Vermicompost @ 2.5t hal+ 3.5t ha'
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Table 8. Effect of different mulch materials on length of green pod, diameter

of green pod, number of seed pod of French bean

Treatments Length of green Diameter of Number of seed
pod (cm) green pod (cm) pod?
Mo 11.71d 1.10 6.85d
M1 13.63 a 1.24 7.89 a
M: 12.60 c 1.17 7.26 C
M3 12.86 b 1.21 7.67Db
LSD (0.05) 0.1924 0.295NS 0.1961

CV% 3.23 6.19 4.20

In a column means having similar letter (s) are statistically similar and those having dissimilar
letter (s) differ significantly by LSD at 0.05 levels of probability. Note: Mg = No mulches, M; =
Black polythene, M, = Rice straw, M3 = Water hyacinth

Table 9. Effect of different manures on length of green pod, diameter of green

pod, number of seed pod of French bean

Treatments Length of Diameter of green  No. of seed pod*
green pod (cm) pod (cm)
To 11.13d 1.11 5.86d
T 1243 c 1.17 6.81c
T> 13.33b 1.21 8.04 b
Ts 1391 a 1.24 8.94 a
LSD (0.05) 0.1924 0.295NS 0.1961
CV% 3.23 6.19 4.20

In a column means having similar letter (s) are statistically similar and those having dissimilar
letter (s) differ significantly by LSD at 0.05 levels of probability. Note: To = No manure, T1 =
Kitchen compost @ 5 t hal, T, = Vermicompost @ 7 t hatl), Ts= Kitchen

compost+Vermicompost @ 2.5t ha'+ 3.5t ha'
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Table 10. Combined effect of different mulch materials and manures on
number of pod plant?, length of green pod, diameter of green pod and

number of seeds pod of French bean

Treatments No. of pod Length of green  Diameter of No. of seed

plant? pod (cm) green pod (cm) pod*

MoTo 14,521 10.41j 1.05 5.18 ]
MoT: 16.44 | 11.91h 1.11 6.87 f
MoT> 17.58 hi 12.14 gh 1.12 741e
MoTs 17.63 hi 1240 g 1.14 7.93d
M1To 15.23 k 12.28 gh 1.17 6.12 hi
M1T1 17.88 gh 1291 f 1.20 6.90 f
M1T> 24.48 b 14.16 ¢ 1.25 8.61c
M1Ts 25.35a 15.16 a 1.33 9.92a
M2To 17.20i 10.69 j 1.07 576 i
M2T: 18.49 fg 12.94 f 1.16 6.86 f
M2T> 19.06 f 13.23 ef 1.21 7.71 de
M2Ts 20.56 e 13.52 de 1.26 8.70 c
MsTo 15.19 k 11.151 1.15 6.39 gh
MsT: 2044 e 11.95h 1.22 6.62 fg
MsT> 22.11d 13.78 cd 1.24 8.45¢c
MsTs 23.35¢C 1456 b 1.25 9.21Db
LSD (0.05) 0.6114 0.3848 0.591NS 0.3921

CV% 4.94 3.23 6.19 4.20

In a column means having similar letter (s) are statistically similar and those having dissimilar

letter (s) differ significantly by LSD at 0.05 levels of probability. Note: Mo = No mulches, M; =
Black polythene, M, = Rice straw, M3 = Water hyacinth, To = No manure, T1 = Kitchen compost

@ 5t hat, T, = Vermicompost @ 7 t hal), Ts= Kitchen compost +Vermicompost @ 2.5t ha +
3.5that
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(25.35) was recorded from treatment combination of M1 T3 (black polythene muich
and Kitchen compost + Vermicompost) which is significantly different from other
treatment combination whereas the minimum number of pods per plant (14.52)

was found from the treatment combination of MoTo (no mulch and no manure).
4.9 Length of green pod (cm)

Variation on pod length differed significantly among different mulches of French
bean (Table 8). Results revealed that maximum pod length (13.63 cm) was
observed from My (Black polythene) treatment and minimum pod length (11.71
cm) was found from Mo (no mulch) treatment. The finding clearly shows that
mulching play an important role towards partitioning of photo-assimilates from
vegetative source to reproductive sink (leaf to green pod) which will ultimately
lead to development of yield attributes. The finding is close conformity with
those of Singh et al. (2010), Singh et al., (2011), Choudhary, (2016), Islam (2020)
and Barge et al., (2022).

Significant influence was observed in terms of pod length of French bean
influenced by different manures (Table 9). Result signified that maximum pod
length (13.91 cm) was observed from Tz (Kitchen compost + Vermicompost)
treatment and minimum pod length (11.13 cm) was found from To (No organic
manure) treatment. The enhancing yield attributing features such pod length have
occurred due to improved photosynthate assimilation and better portioning into
growing pod clusters. Gandhi and Sivakumar (2010). Rahman et al., (2012),
Manivannan et al., (2009) and Valdez-Perez et al., (2011) also reported a

significant increase was observed in length of the french bean.

Combined effect of different mulch materials and manures on showed statistically
significant variation on pod length of french bean at harvest (Table 10) The result
showed that maximum pod length (15.16) was recorded from treatment

combination of M;iTz (black polythene mulch and Kitchen compost +
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Vermicompost) and the minimum pod length (10.41) was found from the

treatment combination of MoTo (no mulch and no manure).
4.10 Diameter of green pod (cm)

Variation on diameter of green pod had no significant difference among different
mulch materials of French bean (Table 8). However the maximum diameter of pod
(1.24 cm) was observed from M;: (Black polythene) treatment and minimum
diameter of pod (1.10 cm) was found from Mo (no mulch) treatment. The finding
is close conformity with those of Choudhary, (2016), Islam (2020) and Barge et
al., (2022).

There was no significant influence was observed in terms of diameter of pod of
French bean influenced by different manures (Table 9). Result signified that
maximum diameter of pod (1.24cm) was observed from Tz (Kitchen compost +
Vermicompost) treatment and minimum diameter of pod (1.11 cm) was found
from To (No organic manure) treatment. The Enhancing yield attributing features
such pod width have occurred due to improved photosynthate assimilation and
better portioning into growing pod clusters Gandhi and Sivakumar (2010),
Manivannan et al., (2009) and Valdez-Perez et al., (2011) also reported a

significant increase was observed in length of the french bean.

Combined effect of different mulch materials and manures on showed no
significant variation on diameter of pod of french bean at harvest (Table 10).
However the result showed that maximum diameter of pod (1.33) was recorded
from treatment combination of M1 Tz (black polythene mulch and Kitchen compost
+ Vermicompost) and the minimum diameter of pod (1.05) was found from the

treatment combination of MoTo (no mulch and no manure).
4.11 Number of seeds per green pod

Significant variation was recorded on number of seeds per green pod for the effect

of different types of mulch material on french bean (Table 8). The maximum
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number of seed per green pod (7.89) was observed from M; (black polythene
mulch) treatment and minimum number of seed per pod (6.85) was found from Mo
(no mulch) treatment. Hossain (1998) reported that mulching greatly affected on
pod yield in French bean. This result was similar to Islam et al. (2010),
Choudhary, (2016), Islam (2020) and Barge et al., (2022).

Number of seeds per green pod was significantly influenced by different manures
on french bean (Table 9). Maximum number of seeds per green pod (8.94) was
observed from T3z (Kitchen compost + Vermicompost) treatment and minimum
number of seeds per pod (5.86) was found from To (No organic manure) treatment.
Vermicompost and kitchen compost is rich in essential nutritional elements for
plant growth, plant growth promoting substances and different types of enzymes

that helps better plant growth of different crops Kadam and Pathade (2014).

Combined effect of different mulch materials and manures showed statistically
significant variation of number of seeds per green pod on french bean (Table 10).
The result showed that maximum number of seed per pod (9.92) was recorded
from treatment combination of M1 T3 (black polythene mulch and Kitchen compost
+ Vermicompost) treatment combination whereas the minimum number of seed
per pod (5.18) was found from the treatment combination of MoTo (no mulch and

no manure) treatment combination
4.12 Fresh weight of shoot plant™ (g)

Significant variation was recorded on fresh weight of shoot plant for the effect of
different types of mulch material on french bean (Table 11). The highest fresh
weight of shoot plant?® (55.47) was observed from My (black polythene mulch)
treatment and lowest fresh weight of shoot plant? (50.49) was found from Mo (no
mulch) treatment. These findings are in conformity with the findings of
Vidyashree et al., (2019), Islam (2020) and Barge et al., (2022). Fresh weight of

51



shoot plant™® was significantly influenced by different organic manures on french
bean (Table 12). Highest fresh weight of shoot plant™ (61.30) was

Table 11. Effect of different mulch materials on fresh weight of shoot plant?,

plant dry matter and pod yield plot™ of French bean

Treatments Fresh weight of Plant dry matter  Pod Yield plot?

shoot plant? (g) (%) (kg)
Mo 50.49d 18.34 d 3.81d
M1 55.47 a 1991a 441 a
M2 51.87¢c 19.10 ¢ 417c
Ms 52.85b 19.68 b 4.22b
LSD (0.05) 0.4401 0.0451 0.0384
CV% 2.58 6.26 4.97

In a column means having similar letter (s) are statistically similar and those having dissimilar
letter (s) differ significantly by LSD at 0.05 levels of probability. Note: Mg = No mulches, M; =

Black polythene, M, = Rice straw, M3 = Water hyacinth.

Table 12. Effect of different manures on fresh weight of shoot plant?, plant

dry matter and pod yield plot? of French bean

Treatments Fresh weight of Plant dry Pod Yield plot?

shoot plant? (g) matter (%) (kg)

To 42.12d 15.89d 3.51d

T1 50.61 c 18.18 ¢ 3.85¢c

T2 56.65 b 20.84 b 453 b

Ts 61.30 a 22.11a 473 a

LSD (0.05) 0.4401 0.0451 0.0384
CV% 2.58 6.26 4.97

In a column means having similar letter (s) are statistically similar and those having dissimilar
letter (s) differ significantly by LSD at 0.05 levels of probability. Note: To = No manure, T: =
Kitchen compost @ 5 t hal, T, = WVermicompost @ 7 t hal), Ts= Kitchen

compost+Vermicompost @ 2.5t hal+ 3.5t ha
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Table 13. Combined effect of different mulch materials and manure on fresh
weight of shoot plant?, plant dry matter and pod yield plot?! of

French bean (Phaseolus vulgaris L.)

Treatments Fresh weight of Plant dry matter  Pod Yield plot™

shoot plant?(g) (%0) (kg)

MoTo 40.53 | 15.63 m 341
MoTz 48.70 i 17.78 i 3.61h
MoT2 54.18 f 1952 f 4.09e
MoTs 58.57 d 2041e 414 ¢
M1To 42.85 | 16.15 350
MiT1 52.33 ¢ 18.68 g 410e
M1T> 61.21c 21.02d 4.79 b
M1T3 65.48 a 23.77 a 5.26 a
MzTo 43.18 ] 15.77 | 3.49i
M2T: 50.38 h 17.72i 3.98f
M2T> 55.68 e 2044 e 4.56d
M2Ts 58.26 d 22.46 b 4.66 c
MsTo 41.93 k 16.02 k 3.64 gh
M3T: 51.02 h 18.53 h 3.71¢g
MsT> 55.54 e 22.39Db 4.68c
MsT3 62.89 b 21.78 c 4.86 b
LSD (0.05) 0.8803 0.0902 0.0768

CV% 2.58 6.26 4.97

In a column means having similar letter (s) are statistically similar and those having dissimilar
letter (s) differ significantly by LSD at 0.05 levels of probability. Note: Mo = No mulches, M; =
Black polythene, M, = Rice straw, M3 = Water hyacinth, To = No manure, T1 = Kitchen compost
@ 5t hal, T, = Vermicompost @ 7 t hal), Ts= Kitchen compost+Vermicompost @ 2.5 t ha +
3.5that
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observed from T3 (Kitchen compost + Vermicompost) treatment and lowest fresh
weight of shoot plant? (42.12) was found from To (No organic manure) treatment.
This could be due to the greater availability of nutrients in the soil and resulted in
better growth and development which might be attributed to the better
mobilization of phosphorus and increased allocation of photosynthates towards the
economic parts and also hormonal balance in the plant system. These findings are
in conformity with the findings of George et al., (2011).

Combined effect of different mulch materials and organic manures showed
statistically significant variation of fresh weight of shoot plant?® of french bean
(Table 13). The result showed that highest fresh weight of shoot plant? (65.48)
was recorded from treatment combination of M1T3z (black polythene mulch and
Kitchen compost + Vermicompost) treatment combination whereas the lowest
fresh weight of shoot plant™ (40.53) was found from the treatment combination of

MoTo (no mulch and no manure) treatment combination.
4.13 Dry matter content of plant (%)

There was significant difference on dry matter content of plant of french bean
among different mulch materials (Table 11). The data on the percentage of dry
matter content of plant was found to be significant in terms of different mulch
materials on french bean. Results indicated that the highest (19.91%) dry matter
content of plant was observed from the M1 (black polythene mulch) treatment

while the lowest was (18.34%) recorded from Mo (no mulch) treatment

Variation on dry matter content of plant differed significantly among different
manure of French bean (Table 12). The highest (22.1%) dry matter content of
plant was observed from the Tz (Kitchen compost + Vermicompost) and lowest
(15.89%) dry matter content was observed from treatment To (No organic

manure). The results was agreed to George et al., (2011), Kumar et al., (2021).

54



Combined effect of different mulch materials and manure showed statistically
significant variation of dry matter content on french bean (Table 13). The result
showed that the highest dry matter content (23.77%) was recorded from treatment
combination of Mi:Ts (black polythene mulch and Kitchen compost +
Vermicompost) treatment combination whereas the lowest dry matter content of
plant (15.63%) was found from the treatment combination of MoTo (no mulch and

no manure).
4.14 Pod yield per plot (kg)

There was significant influence was noted on pod yield per plot of French bean
affected by different mulch materials of french bean (Table 11). The data on the
pod yield per plot was found to be significant in terms of different mulch materials
on french bean. Results indicated that the highest (4.41 kg) pod yield per plot was
observed from the M; (black polythene mulch) treatment while the lowest was
(3.81 kg) recorded from Mo (no mulch) treatment. Medina et al., (2011) reported
that all mulch treatment give higher yield compared with the control and black
polythene mulch is adequate for the open field cultivation. Fruit weight plant? is
the measurement of yield and it is very important. Mateusz et al. (2009) also laid
out cultivar specific differcnce in yield when it is treated with different mulches.
This result was similar to Sahariar et al., (2015), Islam et al., (2010), Choudhary,
(2016) and Islam (2020).

Variation on pod yield per plot differed significantly among different manure of
French bean (Table 12). The highest (4.73 kg) pod yield per plot was observed
from the T3 (Kitchen compost + Vermicompost) and lowest (3.51 kg) pod yield
per plot was observed from treatment To (No organic manure). This could be due
to the greater availability of nutrients in the soil and resulted in better growth and
development which might be attributed to the better mobilization of phosphorus
and increased allocation of photosynthates towards the economic parts and also

hormonal balance in the plant system. These findings are in conformity with the
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findings of Ramana et al., (2011). Singh and Chauhan (2009), Rahman et al.,
(2012), Thriveni et al., (2015), Bipradas et al., (2016), Taheri et al., (2017)

reported similar trends of results.

Significant variation was remarked on pod yield per plot of French bean as
influenced by combined effect of mulch materials and manures (Table 13). The
highest pod yield per plot (5.26 kg) was recorded from the treatment combination
of MTs (black polythene mulch and Kitchen compost + Vermicompost) which
was significantly different from all other treatment combinations. The lowest pod
yield per plot (3.41 kg) was recorded from the treatment combination of MoTo (no
mulch and no manure) which was significantly different from other treatment

combinations.
4.15 Pod yield per hectare (t)

Significant influence was noted on pod yield per hectare of French bean affected
by different mulch materials of french bean (Fig. 6 and Appendix V1). The data on
the pod yield per hectare was found to be significant in terms of different mulch
materials on french bean. Results indicated that the highest (14.70 t) pod yield per
hectare was observed from the M; (black polythene mulch) treatment while the
lowest was (12.71 t) recorded from Mo (no mulch) treatment. Laugale et al.,
(2012) reported that mulch influence the average fruit size. In another study
Atkinson et al., (2006) reported that highly reflective mulches significantly
increased and yield, the latter due to increases in fruit size and number. The

similar result was found by Kamal et al., (2010).

Variation on pod yield per hectare differed significantly among different manures
of French bean (Fig. 7 and Appendix VII). The highest (15.77 t) pod yield per
hectare was observed from the Ts (Kitchen compost + Vermicompost) and lowest
(11.70 t) pod yield per hectare was observed from treatment To (No organic

manure). EI-Gabrey et al., (2019) found that use of organic amendments, such as
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Table 14. Combined effect of different mulch materials and manures on yield

ha

Treatments Yield hat (t)
MoTo 11.37]
MoT: 12.05h
MoT2 13.64 ¢
MoTs 13.80 e
M:1To 11661
M:1T, 13.65¢€
M:iT> 15.95b
MiTs 17.55a
M2To 11.651i
M2T; 13.28 f
M2T> 15.21d
M2Ts 1554 c
MsTo 12.01 h
MsT: 12.37¢
MsT> 15.61c
MsTs 16.2 b

LSD (0.05) 0.2561
CV% 3.57

In a column means having similar letter (s) are statistically similar and those having dissimilar

letter (s) differ significantly by LSD at 0.05 levels of probability. Note: Mo = No mulches, M; =
Black polythene, M, = Rice straw, M3 = Water hyacinth, To = No manure, T1 = Kitchen compost

@ 5thal, T, = Vermicompost @ 7 t hal), Ts= Kitchen compost + Vermicompost @ 2.5 t ha! +
3.5that

58



chicken manure and compost, had the highest impact on the crop yield. This could
be due to the greater availability of nutrients in the soil and resulted in better
growth and development which might be attributed to the better mobilization of
phosphorus and increased allocation of photosynthates towards the economic parts
and also hormonal balance in the plant system. These findings are in conformity
with the findings of Ramana et al., (2011). Thakur et al., (2010) reported similar

trends of results.

Significant variation was remarked on pod yield per hectare of french bean as
influenced by combined effect of mulch materials and manures (Table 14). The
highest pod yield per hectare (17.55 t) was recorded from the treatment
combination of M;iTz (black polythene mulch and Kitchen compost +
Vermicompost) which was significantly different from all other treatment
combinations. The lowest pod yield per hectare (11.37 t) was recorded from the
treatment combination of MoTo (no mulch and no manure) which was significantly

different from other treatment combinations.

4.16 Cost benefit analysis

In the combination of mulch materials and manure maximum gross return (TKk.
370650) was obtained in M1Ts (black polythene mulch and Kitchen compost +
Vermicompost). The lowest gross return (Tk. 170550) was obtained in the

combination of MoTo (no mulch and no manure) (Table 15).

Different treatment combination gives different types of net return. In combination
of mulch materials and manure highest net return (Tk. 196505) was obtained from
the MiTz (black polythene mulch and Kitchen compost + Vermicompost)
treatment combination. The lowest net return (Tk. 30455) was obtained in the
MoT2 (no mulch and Vermicompost) treatment combination (Table 15). In

combination of mulch materials and manure the highest benefit cost ratio (2.13)
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Table 15. Cost and return analysis of French bean considering mulch

materials and organic manure

Treatment Cost of Yield Gross Net income BCR

s production (Tk)  (tha™) income (Tk)  (Tk)
MoTo 81282 11.37 170550 89268  2.10
MoT: 136352 12.05 180750 44398 1.33
MoT> 174145 13.64 204600 30455 117
MoTs 156868 13.8 207000 50132 1.32
M1To 98559 11.66 174900 76341 177
M1T: 153629 13.65 204750 51121 133
M:T2 191422 15.95 239250 47828 1.5
My Ts 174145 17.65 370650 196505  2.13
Mz To 93160 11.65 174750 81500  1.88
M.T: 149309 13.28 199200 49891  1.33
Mo T2 186023 15.21 228150 42127 123
Mo Ts 168746 15.54 233100 64354  1.38
MsTo 96939 11.75 176250 79311 1.82
MsT1 152009 12.37 185550 33541 1.22
MsT> 188722 15.61 234150 45428 124
MsT3 171445 16.2 243000 71555  1.42

Note: Mo = No mulches, M; = Black polythene, M, = Rice straw, Mz = Water hyacinth, To = No
manure, T1 = Kitchen compost @ 5 t ha, T, = Vermicompost @ 7 t hal), Ts= Kitchen compost
+Vermicompost @ 2.5that+ 3.5t ha?

Gross income= Marketable yield x Tk/kg

Net income = Gross income - Cost of production

Benefit cost Ratio (BCR) = Gross income + Cost of production
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was attained from the MiTs (black polythene mulch and Kitchen compost +
Vermicompost) treatment combination and the closest benefit cost ratio (2.10) was
acquired from MoTo (No mulch and no manure) treatment combination. The lowest
benefit cost ratio (1.17) was obtained from combination of MoT2 (no mulch and
Vermicompost) (Table 15).
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CHAPTER V
SUMMARY AND CONCLUSION

An experiment was conducted at the Horticultural Farm of Sher-e-Bangla
Agricultural University, Dhaka to evaluate the effect of mulch materials and
manures on morphological parameters and yield of French bean. The experiment
was conducted during the period from November 2020 to March 2021. Seeds of
BARI Jharsheem 2 variety was used for the present study and collected from
Bangladesh Agricultural Research Institute (BARI), Gazipur. The experiment
comprised of four types of mulches viz. no mulches (control), black polythene,
rice straw, water hyacinth and four types of manure viz. no manure (control),
kitchen compost (5 t ha't), vermicompost (7 t ha) and kitchen compost (2.5 t ha?)
+ vermicompost (3.5 t ha!). The experiment was set up in Randomized Complete
Block Design (factorial) with three replications. There were 16 treatment

combinations in all.

Data on different growth and yield parameters such as plant height, number of
leaves, leaf length, leaf breadth, number of branch plant?, days to first flowering,
number of flower plant?, number of pod plant?, length of green pod, diameter of
green pod, number of seed pod, fresh weight of shoot plant?, plant dry matter,

yield plot* and yield ha* were recorded and analyzed statistically.

The result of the experiment revealed that all the parameters studied were
significantly influenced by mulch materials. There had significant effect on plant
height, number of leaves plant?, leaf length, leaf breadth, number of branch plant
1 At 15, 30 and 45 DAS, highest plant height (16.13, 34.53 and 56.04 cm) were
achieved from My (Black polythene) treatment respectively and the lowest plant
height (13.79, 32.28 and 54.48 cm) were observed from control Mo (no mulch)
treatment respectively. At 15, 30 and 45 DAS, maximum number of leaves per
plant (4.08, 9.06 and 18.54) were achieved from M1 (Black polythene) treatment
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respectively and the minimum number of leaves per plant (2.95, 7.21 and 16.20)
were observed from control Mo (no mulch) treatment respectively. At harvest
time, the maximum leaf length (10.90 cm), leaf breadth (8.76 cm), number of
branch per plant (14.80) were found from My (Black polythene) treatment and the
minimum leaf length (9.38 cm), leaf breadth (7.49 cm), number of branch per
plant (13.26) were found from Mo (no mulch) treatment. Maximum days (43.45)
to first flowering was required in Mo (no mulch) treatment whereas minimum days
to first flowering (40.67) was required in Mz (Black polythene) treatment. The
highest number of flowers per plant (25.12), number of pods per plant (20.74),
length of green pod (13.63 cm), diameter of green pod (1.24 cm), number of seed
per pod (7.89) were achieved from M: (Black polythene) treatment. The lowest
number of flowers per plant (20.57), number of pods per plant (16.55), length of
green pod (11.71 cm), diameter of green pod (1.10 cm), number of seed per pod
(6.85) were achieved from Mo (no mulch) treatment. The highest fresh weight of
shoot plant™ (55.47 g), percentage of dry matter (19.91%), pod yield per plot (4.41
kg), pod yield per hectare (14.08 t) were observed from the M1 (black polythene
mulch) treatment while the lowest fresh weight of shoot plant® (50.49 g),
percentage of dry matter (18.34%), pod yield per plot (3.81 kg), pod yield per

hectare (12.71 t) were observed from the Mo (no mulch) treatment.

Different organic manures showed significant effect on growth parameters of
French bean. There had significant effect on plant height, number of leaves plant?,
leaf length, leaf breadth, number of branch plant™?. At 15, 30 and 45 DAS, highest
plant height (16.21, 36.41 and 57.17 cm) were achieved from T3 (Kitchen compost
+ Vermicompost) treatment respectively and the lowest plant height (13.71, 31.56
and 53.08 cm) were observed from control To (No manure) treatment respectively.
At 15, 30 and 45 DAS, maximum number of leaves per plant (4.61, 9.87 and
19.98) were achieved from T3 (Kitchen compost + Vermicompost) treatment

respectively and the minimum number of leaves per plant (2.86, 7.35 and 15.52)
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were observed from control To (No manure) treatment respectively. At harvest
time, the maximum leaf length (10.98 cm), leaf breadth (9.42 cm), number of
branch per plant (15.81) were found from Tz (Kitchen compost + Vermicompost)
treatment and the minimum leaf length (9.21 cm), leaf breadth (7.35 cm), number
of branch per plant (12.69) were found from To (No manure) treatment. Maximum
days (43.50 days) to first flowering was required in To (No manure) treatment
whereas minimum days to first flowering (41.46 days) was required in T3 (Kitchen
compost + Vermicompost) treatment. The highest number of flowers per plant
(26.82), number of pods per plant (21.72), length of green pod (13.91 cm),
diameter of green pod (1.24 cm), number of seed per pod (8.94) were achieved
from T3 (Kitchen compost + Vermicompost) treatment. The lowest number of
flowers per plant (20.04), number of pods per plant (15.54), length of green pod
(11.13 cm), diameter of green pod (1.11 cm), number of seed per pod (5.86) were
achieved from To (No manure) treatment. The highest fresh weight of shoot plant*
(61.30 g), percentage of dry matter (22.11%), pod yield per plot (4.73 kg), pod
yield per hectare (15.77 t) were observed from the Ts (Kitchen compost +
Vermicompost) treatment while the lowest fresh weight of shoot plant? (42.12 g),
percentage of dry matter (15.89%), pod yield per plot (3.51 kg), pod yield per

hectare (11.70 t) were observed from the To (No manure) treatment.

Combined effect of mulch materials and manures showed significant effect on
growth parameters of French bean. There had significant effect on plant height,
number of leaves plant?, leaf length, leaf breadth, number of branch plant?. At 15,
30 and 45 DAS, highest plant height (17.68, 37.92 and 59.13 cm) were achieved
from MiTs (black polythene mulch and Kitchen compost + Vermicompost)
treatment combination respectively and the lowest plant height (12.13, 30.68 and
52.12 cm) were observed from MoTo (no mulch and no manure) treatment
combination respectively. At 15, 30 and 45 DAS, maximum number of leaves per
plant (4.96, 10.96 and 21.49 cm) were achieved from M;iTs (black polythene
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mulch and Kitchen compost + Vermicompost) treatment combination respectively
and the minimum number of leaves per plant (2.07, 6.25 and 14.15) were observed
from MoTo (no mulch and no manure) treatment combination respectively. At
harvest time, the maximum leaf length (11.92 cm), leaf breadth (9.91 cm), number
of branch per plant (16.51) were found from M;:Ts (black polythene muich and
Kitchen compost + Vermicompost) treatment combination and the minimum leaf
length (8.11 cm), leaf breadth (6.46 cm), number of branch per plant (10.97) were
found from MoTo (no mulch and no manure) treatment combination. Maximum
days (44.31 days) to first flowering was required in MoTo (ho mulch and no
manure) treatment combination whereas minimum days to first flowering (39.03
days) was required in MiTz (black polythene mulch and Kitchen compost +
Vermicompost) treatment combination. The highest number of flowers per plant
(28.90), number of pods per plant (25.35), length of green pod (15.16 cm),
diameter of green pod (1.33 cm), number of seed per pod (9.92) were achieved
from MiTz (black polythene mulch and Kitchen compost + Vermicompost)
treatment combination. The lowest number of flowers per plant (17.47), number of
pods per plant (14.52), length of green pod (10.41 cm), diameter of green pod
(2.05 cm), number of seed per pod (5.18) were achieved from MoTo (no mulch and
no manure) treatment combination. The highest fresh weight of shoot plant?
(65.48 @), percentage of dry matter (23.77%), pod yield per plot (5.26 kg), pod
yield per hectare (17.55 t) were observed from the M1Ts (black polythene mulch
and Kitchen compost + Vermicompost) treatment combination while the lowest
fresh weight of shoot plant? (40.53 g), percentage of dry matter (15.63%), pod
yield per plot (3.41 kg), pod yield per hectare (11.37 t) was observed from the

MoTo (no mulch and no manure) treatment combination.

Considering economic analysis, it was found that the highest gross return (Tk
370650) was obtained from M1T3s (black polythene mulch and Kitchen compost +

Vermicompost) treatment combination. The highest net return (Tk 196505) and
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highest benefit cost ratio (2.13) were obtained from the treatment combination of
M1 T3 (black polythene mulch and Kitchen compost + Vermicompost). Again, the
lowest gross return (Tk. 170550) was obtained in the combination of MqoTo (no
mulch and no manure) and lowest net return (Tk. 30455) from MoT2 (no mulch
and Vermicompost) treatment combination. Lowest Benefit cost ratio (1.17) was

obtained from combination of MoT2 (no mulch and Vermicompost).
Conclusion:

Considering the above results of this experiment; the following conclusion and

recommendations may be drawn:

e In the experiment M: (Black polythene mulch) treatment was more
effective than without mulch Mo (no mulch) treatment.

e The organic manure T3 (Kitchen compost + Vermicompost) gave higher
pod yield per hectare than without organic manure To (N0 manure)

e During the investigation, the best treatment combination was obtained from
M:Ts (black polythene mulch and Kitchen compost + Vermicompost)

treatment combination having vyield potentiality of 17.55 t per ha.
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APPENDICES

Appendix I: Experimental location on the map of agro-ecological zones of
Bangladesh
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Appendix Il. Monthly records of Temperature, Rainfall and Relative
humidity of the experiment site during November 2020 to March

2021
Air temperature (°C) Relative Total rainfall
Year Month  F\iaximum | Minimum | humidity (%) (mm)
2020 November 28.10 14.83 67.18 33
December 25.00 16.46 60.53 0
2021 | January 22.18 13.70 53.82 0
February 26.10 18.83 45.18 19
March 28.18 21.56 65.53 25

Source: Bangladesh Meteorological Department (Climate division), Agargaon, Dhaka-1212.

Appendix Ill1. The Morphological, physical and chemical characteristics of
soil of the experimental site as observed prior to experimentation

A. Morphological characteristics of the experimental field

Morphological features

Characteristics

Location

AEZ

General Soil Type
Land type

Soil series
Topography
Drainage

Flood level
Cropping pattern

Horticulture farm, SAU, Dhaka
Modhupur tract (28)

Shallow red brown

High land

Tejgaon

Fairly leveled

Well drained

Above flood level

Not Applicable

Source: Soil Resource Development Institute (SRDI)

B. Physical and chemical properties of the initial soil

Characteristics Value
Partical size analysis

% Sand 28
%Silt 41

% Clay 31
Textural class Silty Clay Loam (ISSS)
pH 5.6
Organic carbon (%) 0.46
Organic matter (%) 0.78
Total N (%) 0.033
Available P (ppm) 20.0
Exchangeable K (meq/100 g soil) 0.11
Available S (ppm) 45.0

Source: Soil Resource Development Institute (SRDI)
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Appendix IV. Effect of mulch material on plant height of French bean

Treatments Plant height (cm)

15 DAS 30 DAS 45 DAS

Mo 13.79d 32.28¢ 54.48 d

M1 16.13a 3453 a 56.04 a

M 14.92¢ 34.37b 55.13 ¢

M3 15.16b 34.37hb 55.47 b
LSD(0.05) 0.1232 0.1418 0.2059

CV% 4.79 2.80 7.5

Note: Mo = No mulches, M; = Black polythene, M, = Rice straw, M3 = Water hyacinth.

Appendix V. Effect of manures on plant height of French bean

Treatments Plant height (cm)

15 DAS 30 DAS 45 DAS

To 13.71d 31.56 d 53.08 d

T1 14.60 c 32.78 c 54.50c

T2 15.48 b 34.78 b 56.38 b

T3 16.21a 36.41a 57.17 a
LSD(0.05) 0.1232 0.1418 0.2059

CV% 4.79 2.80 7.5

Note: To = No manure, T1 = Kitchen compost @ 5 t ha?, T, = Vermicompost @ 7 t hal), Ts=
Kitchen compost+Vermicompost @ 2.5t hat+ 3.5t hat
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Appendix VI. Effect of mulch materials on No. of pod plants?, yield ha? of
French bean

Treatments No. of pod plant™* Yield ha (t)
Mo 16.55d 12.71d
M1 20.74 a 14.70 a
M2 18.83 ¢ 1392 ¢
Ms 20.27 b 14.08 b
LSD(0.05) 0.3057 0.1281
CV% 4.94 3.57

Note: Mo = No mulches, M = Black polythene, M, = Rice straw, M3 = Water hyacinth.

Appendix VII. Effect of manures on No. of pod plants?, yield ha* of French

bean
Treatments No. of pod plant? Yield ha (t)
To 15.54d 11.702d
T1 1831 ¢c 12.84c
T2 2081 Db 15.10 b
T3 21.72 a 15.77 a
LSD(0.05) 0.3057 0.1281
CV% 4.94 3.57

Note: To = No organic manure, T; = Kitchen compost @ 5 t ha?, T, = Vermicompost @ 7 t ha?),

Ts= Kitchen compost+Vermicompost @ 2.5t ha'+ 3.5t ha?
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Appendix VIII. Analysis of variance of the data of plant height affected by

combined effect of different mulch materials and manures of

French bean

Source of variation | Degree Mean square
of Plant height
freedom 15 DAS 30 DAS 45 DAS
Replication 2 0.0027 0.0372 0.158
Mulch materials
(A) 3 11.0748** 13.8714** 5.1069**
Manures (B) 3 13.9961** 55.2343** 40.9386**
Interaction
(AxB) 9 0.6484** 3.2375** 2.5972**
Error 30 0.0232 0.0285 0.0548

* Significant at 5% level, ** Significant at 1% level, NS Not significant

Appendix IX. Analysis of variance of the data of number of leaves affected by

combined effect of different mulch materials and manures of

French bean

Source of variation | Degree Mean square
of Number of leaves
freedom 15 DAS 30 DAS 45 DAS
Replication 2 0.31816 0.0086 0.0331
Mulch materials
(A) 3 3.10302** 8.7867** 13.2117*%*
Manures (B) 3 6.48622** 16.4388** 43.7575**
Interaction
(AxB) 9 0.17218** 0.5912** 1.4708**
Error 30 0.00319 0.0238 0.0206

* Significant at 5% level, ** Significant at 1% level, NS Not significant
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Appendix X. Analysis of variance of the data of leaf length, leaf breadth, no of

branch plant? and days to first flowering affected by combined

effect of different mulch materials and manures of French bean

Source of Degree Mean square
variation of Leaf Leaf No. of Days to
freedom | length breadth | branch first
plant? flowering
Replication 2 0.023 0.02134 0.0602 0.422
Mulch
materials (A) 3 5.1667** | 3.7327** | 5.0551** 44.214**
Manures(B) 3 7.1975** | 9.0879** | 21.3046** | 105.724**
Interaction
(AxB) 9 0.3919** | 0.3964** | 0.7253** 5.678**
Error 30 0.02016 | 0.02306 0.0533 0.097

* Significant at 5% level, ** Significant at 1% level, NS Not significant

Appendix XI. Analysis of variance of the data of number of flowers plant?,

number of pod plant?, length and diameter of green pod affected

by combined effect of different mulch materials and manures of

French bean

Source of Degree Mean square
variation of No. of No. of Length of | Diamete
freedom | flowers | pod plant | green pod r of
plant? ! (cm) green
pod (cm)
Replication 2 0.422 0.3755 0.1475 0.00404
Mulch 0.04115
materials (A) 3 44.214** | 42.6121** | 7.4623** NS
Manures (B) 0.04064
3 105.724** | 92.4418** | 17.5334** NS
Interaction 0.00195
(AxB) 9 5.678** | 10.7174** | 0.7629** NS
Error 30 0.097 0.1191 0.0473 0.00108

* Significant at 5% level, ** Significant at 1% level, > Not significant
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Appendix XI1. Analysis of variance of the data of no. of seeds pod, fresh weight
of shoot plant! and plant dry matter affected by combined effect

of different mulch materials and manures on French bean

Source of variation | Degree Mean square
of No. of seed | Fresh weight Plant dry
freedom pod? of shoot plant® | matter (%)
Replication 2 0.0187** 0.058 0.0013
Mulch materials
(A) 3 2.5347** 52.855** 5.8939**
Manures (B) 3 21.9953** |  823.375%* 92.521**
Interaction
(AxB) 9 0.4773** 7.992** 1.7435**
Error 30 0.0581 0.295 0.0031

* Significant at 5% level, ** Significant at 1% level, NS Not significant

Appendix XIIl. Analysis of variance of the data of yield plot?! and yield ha?
affected by combined effect of different mulch materials and manures on
French bean

Source of variation Degree of Mean square
freedom Yield plott(kg) | Yield hat(t)
Replication 2 0.00859 0.0955
Mulch materials (A) 3 0.7471** 8.3008**
Manures (B) 3 3.9240** 43.6005**
Interaction
(AxB) 9 0.12332** 1.3702**
Error 30 0.0017 0.0189

* Significant at 5% level, ** Significant at 1% level, N> Not significant
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Appendix XIV. Cost of production of french bean influenced by different mulch materials and manures

A. Input cost (Tk/ha)

Fertilizers Sub
Treatme | Labour | Ploughin | Seed Irrigati Mulch Kichen Insecti Total
nts cost g cost Cost on cost | materials | vermico | compo | Urea TSP MOP cide (A)
mpost st
MoTo 11000 8000 10000 7500 0 0 0 5060 5000 5100 2500 54160
MoT: 12000 8000 10000 7500 0 0 50000 | 5060 5000 5100 2500 | 105160
MoT> 13000 8000 10000 7500 0 84000 0 5060 5000 5100 2500 | 140160
MoT3 14000 8000 10000 7500 0 42000 | 25000 | 5060 5000 5100 2500 | 124160
MiTo 12000 8000 10000 7500 15000 0 0 5060 5000 5100 2500 70160
MiT, 13000 8000 10000 7500 15000 0 50000 | 5060 5000 5100 2500 | 121160
MiT> 14000 8000 10000 7500 15000 84000 5060 5000 5100 2500 | 156160
MiTs 15000 8000 10000 7500 15000 42000 | 25000 | 5060 5000 5100 2500 | 140160
M2To 12000 8000 10000 7500 10000 0 0 5060 5000 5100 2500 65160
M2T,y 14000 8000 10000 7500 10000 0 50000 | 5060 5000 5100 2500 | 117160
M:T> 14000 8000 10000 7500 10000 84000 0 5060 5000 5100 2500 | 151160
M:zTs 15000 8000 10000 7500 10000 42000 | 25000 | 5060 5000 5100 2500 | 135160
MsTo 13000 8000 10000 7500 12500 0 0 5060 5000 5100 2500 68660
MsT, 14000 8000 10000 7500 12500 0 50000 | 5060 5000 5100 2500 | 119660
MsT> 14000 8000 10000 7500 12500 84000 0 5060 5000 5100 2500 | 153660
MsTs 15000 8000 10000 7500 12500 42000 | 25000 | 5060 5000 5100 2500 | 137660
Mo = No mulches, To = 0tha™(control), Ploughing (4 times) = 2000 Urea=22 tk/kg Kitchen compost= 10000
M; = Black polythene,  T:1=KC5tha?, TK/cultivation TSP=24 tk/kg tk/t
M; = Rice straw, T,=VC 7tha' Labor cost = 500 TK/day MOP=30 tk/kg

M3 = Water hyacinth.

T;=KC 2.5+VC 3.5that

Seed rate= 50 kg/ha
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B. Overhead cost (Tk/ha)

Sub-
Cost of Miscellaneous | Interest on total | Total cost of
Treatment | lease of cost (Tk. 7% running (Tk.) production
land of the input capital for (B) (Tk./ha)
(Tk.8% of cost) 6 months [Input cost
value of (Tk. 14% (A) +
land cost/4 of overhead

months) cost/year) cost (B)
MoTo 20000 3791 3331 27122 81282
MoT1 20000 7361 3831 31192 136352
MoT> 20000 9811 4174 33985 174145
MoTs 20000 8691 4017 32708 156868
Mi1To 20000 4911 3488 28399 98559
Mi1T1 20000 8481 3987 32469 153629
MiT> 20000 10931 4330 35262 191422
Mi1Ts 20000 9811 4174 33985 174145
M2To 20000 4561 3439 28000 93160
MoT1 20000 8201 3948 32149 149309
MoT> 20000 10581 4281 34863 186023
MoTs 20000 9461 4125 33586 168746
MsTo 20000 4806 3473 28279 96939
MsT1 20000 8376 3973 32349 152009
MsT> 20000 10756 4306 35062 188722
MsT3 20000 9636 4149 33785 171445

Note: Mo = No mulches, M; = Black polythene, M, = Rice straw, Mz = Water hyacinth. To = No
organic manure, T; = Kitchen compost @ 5 t ha?, T, = Vermicompost @ 7 t ha), Ts= Kitchen

compost + Vermicompost @ 2.5t hat+ 3.5t ha?
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Plate 2. Seed sowing

Plate 4. Experimental plot
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Plate 5. Flowering



Plate 6. French bean pod
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Plate 8. Data collection
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Plate 9. Harvested pod



