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Abstract

Soybean is not only useful for human, but also a valuable source of feed for livestock.
One of the most extensively studied feed ingredients for feeding animals is soybean
meal, which is also one of the most crucial raw materials. This study was conducted to
determine the effect of tillage on the production performance and nutritional
composition of soybean (Glycine max (L.) Merrill) in coastal areas. The experiment was
conducted with factorial Randomized Complete Block Design (RCBD) involving two
factors e.g. factor A (Vi=BD-4, V2=BARI Soybean-6) and factor B (T1= Conventional
Tillage, To>= No Tillage). The result showed significant difference (p<0.05) in
conventional tillage in different agronomic parameters at different Dys After Planting
(DAP) like plant height, branch number, leaf number, chlorophyl content and yield
components like seed yield, seed weight, stover yield, biological yield and harvest index
of both varieties. Tillage methods and varieties had a significant effect on plant height
in 75DAP and at 120DAP. Highest branch number per plant was found in BARI
Soybean-6 (23.69) in the conventional tillage system. There was highly significant
(p<0.001) effect of branch number in tillage and varieties. Tillage systems and varieties
also had a significant (p<0.05) effect on Chlorophyl content at 90DAP. Number of seed
per pod and number of seed per plant also had highly significant (p<0.001) effect on
tillage systems and varieties. Biological yield had a significant (p<0.05) effect on tillage
systems and varieties. Tillage system and varieties had no significant (p<0.05) effect on
nutrient composition like DM, Ash, CP, EE etc. But tillage systems and varieties had
significant effect (p<0.05) on CF. The highest CF was found in BD-4 in no tillage which
is ViT29.27%). The highest CP (38.15%) was found in BARI Soybean-6 in
conventional tillage. Overall, BARI Soybean-6 showed the highest yield and nutrient
composition among two varieties. It may be concluded that, BARI Soybean-6 with a
conventional tillage (V2Ti) was found best interaction in respect of most of the

agronomic growth parameters and nutritional composition in coastal areas.

Keywords: Soybean, BD-4, BARI Soybean-6, Conventional tillage, No tillage,

Nutritional composition.
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CHAPTER ]
INTRODUCTION

Glycine max, also known as the soybean, soy bean, or soya bean, is a native East Asian legume
species that is widely cultivated for its versatile edible bean (Saha et al,, 2022). Soybeans are one
of the main agricultural commodities and are susceptible to climatic conditions (Abrahdo and
Costa, 2018). About half of the total production of leguminous and oilseed crops worldwide is
made up of the soybean (Glycine max (L.) Merrill). It has exceptional nutritional value and
provides the richest source of protein for both agriculture & livestock (Islam, ef al., 2022). As the
most abundant source of protein among all crops, soybeans have remarkable nutritional value and
may be used as the main source of protein in human meals. Their protein content is comparable to
that of meat, fish, and chicken. Including processed soybean products like tofu, it has a high protein
level (40-50%), lipid content (20~30%), and carbohydrate content (26—30%), with about 85% of
the protein composed of B-conglycinin and glycinin. Its nutritional quality is good for adult humans
(Gibbs, et al, 2004). Additionally, soybeans include helpful secondary metabolites such

isoflavones, phenolic components, and saponins (Sakthivelu, ef al., 2008).

Soybean is not only useful for human, but also a valuable source of feed for livestock. One of the
most extensively studied feed ingredients for feeding animals is soy bean meal, which is also one
of the most crucial raw materials (Yin et al., 2011). Because of its ideal amino acid composition,
soybean meal (SBM) is the most widely utilized vegetable protein source for chicken feed (Erdaw
et al., 2016). Soybeans' nutritional and practical qualities—particularly their ability to prolong
meat in animals—make them highly popular for usage by livestock (Belloque er af, 2002).
Because of its low cost and great nutritional content, soybeans and their products are widely used
in today's society (Ali ef al, 2020). In an attempt to lower the expense of feeding and
environmental contamination brought on by the overabundance of nutrients (phosphorus and
nitrogen) in aquaculture, soybean meal is also a good partial replacement for fishmeal (Nahashon
etal, 2014)

Soil is an essential natural resource for agricultural productivity. A recent study revealed that the
majority of the world's soil resources are seriously threatened by erosion, loss of soil carbon

storage, and chemical contamination (Italy, 2015). In recent decades, conservation and no-tillage
1



strategies have become more popular for the preservation of natural resources (Adami’c and
Leskovsek, et al., 2021).

A specific tillage technique that provides maximum crop production under specific soil and climate
conditions may not yield the same result under other soil and climate conditions, as there is plenty

of evidence in the literature to support this hypothesis (Anazodo, 1983; Lal, 1982)

Soil tillage systems alter the soil's temperature and humidity (Rusu ez al., 2019), which affects
symbiotic bacteria's activity. For this reason, when using soil minimal tillage systems to soybean
crops, fertilization and plant density play an important role (Moreira et al.,, 2019). In order to
establish crops, conventional tillage has been widely used. This has been vital to the development
of agriculture and food production (Lal, 2009). In addition to these advantages, they are negatively
affecting the health of the ecosystem and natural resources (Haddaway et al, 2017). Heavy
machinery use over time compacts the soil, which inhibits root growth, makes it harder for water
to enter the soil, and lowers agricultural yields. Due of the associated costs and environmental

concerns, researchers and farmers are attempting to implement an alternative tillage approach.

Zero tillage technologies, for example, leave more crop residues and provide better erosion
management (Pooja et al., 2023). Zero tillage planning is essential for creating sustainable farming
systems (Hobbs et al., 2007). Zero tillage increases the foundation of natural resources while
simultaneously promoting input-use efficiency (Pooja ef al., 2023). It produces less destruction of
macroaggregates than intensive tillage methods, which lessens the exposure of soil organic matter
to mineralization (Liu et al, 2021). ZT involves planting seeds in the ground with either no soil
disturbance at all or very little due to tillage activities (Shinde et al., 2022). There are reports of
higher soybean yields in conventional tillage systems, yet no-tillage systems were found to have
higher soybean yields in another research (Fecak e al, 2010; Temperly and Borges, 2006).
Sometimes, zero tillage systems have resulted in lower labor, fuel, and mechanical input costs.
Nevertheless, the maintenance and growth of yields has required higher pesticide and
administration expenditures (Yin and Al-Kaisi, 2004). Although soybean plants cultivated without
tillage (NT) frequently have a lower apparent size than plants grown with conventional tillage

(CT), they nevertheless yield grains at comparable rates (Yusuf ef al., 1999).



In Bangladesh, the seashore accounts for thirty percent of the net cultivable land. Soil salinity
affects approximately 0.83 million hectares of arable land out of the 2.85 million hectares of
coastal and offshore areas (Karim ef al., 1990). Because of the salinity in Bangladesh's southern
area, the majority of cultivable land remains uncultivated throughout the winter months (khan et
al., 2014). Soybean is one of them which is considered as moderately sensitive to salt (Katerji et
al., 2003). Low salinity regions can support its growth (khan ef al., 2014). Additionally, Islam and
Rahman (2011) reported that soybeans performed well in charland. So, it can be said that, fallow
land may be used properly for soybean production which is considered as highly economic for our

country.

Worldwide, 365.79 million tons of soybeans are produced annually from 130.90 million hectares
of land. With a cultivated area of 62,870 hectares, Bangladesh produces 96,921 tons of overall
production every year, which is 1.54 tons/ha, far less than the global average of 2.79 tons/ha (FAO,
2017). But recently, soybean is becoming more and more popular as a cash crop, particularly
among farming households in the southern belt of the nation (Noakhali, Lakshmipur, and Bhola
districts) (Kh. Shafiqul Islam, et al., 2022). Among them, Noakhali has a prolific soybean farming
industry. 16282 ha of the 61517 hectares of soybean land are grown in Noakhali, while 720 ha are
in other parts of Bangladesh (Chowdhury, et al., 2013).

Because of the excellent quality protein and oil that soybean seeds produce, it is regarded as the
protein hope of the future. According to the Bangladesh Soybean Oil Industry Outlook 20222026,
Bangladesh will utilize 413,000 metric tons of soybean oil by 2026, up from 392,000 metric tons
in 2021. Local mills can supply between 75 and 80 percent of the demand for soybean meal. The
government is authorizing the export of soybean meals on a case-by-case basis even though the
rest must be imported (The Daily Star, 2021). From over 0.6 million tons in 2009 to over 1.2
million tons in 2018, Bangladesh's yearly oilseed production nearly doubled. However, domestic
production can hardly supply 10% of the nation’s needs for edible oil. However, due to a significant
rise in the cost of soybean and palm oils, Bangladesh's import bill for edible oils is predicted to
exceed Tk 35,000 crore in the current fiscal year. The state-run Trading Corporation of Bangladesh
(TCB) presented data showing that the retail price of soybean oil (in five-liter bottles) increased

from Tk 520 in May 2020 to Tk 980 in just two years. (Ahmad, 2022).



Very few studies have been conducted on the impacts of conventional tillage compared to no-
tillage on soybean production and.nutritional composition in the coastal region of Bangladesh.
The goal of the research will be to evaluate the performance of soybean under conventional tillage

& no-tillage systems in the coastal areas of Bangladesh.




Objective of the Study

ii.

iil.

To investigate the effect of tillage on production performance of soybean in coastal areas

under conventional tillage and no-tillage condition.

To assess the effect of tillage on nutritional composition of soybean in coastal areas under

conventional tillage and no-tillage condition.

To estimate benefit-cost ratio in soyabean cultivation.



CHAPTER II
REVIEW OF LITERATURE

2.1 Morphology of Soybean

Three categories of crucial organs that impact plant production include stems, leaves, and seeds
(Zhou et al., 2022). These are all significant agronomic characteristics that are also crucial during
domestication; cultivars in the same area will be domesticated with phenotypes that are
comparable in order to increase yields or improve environmental adaptation (Lenser and TheiBen,
2013). The Fabaceae subfamily (Papilionaceae) is known for its soybean develops. Five sepals
make up the calyx; the lower portion is connected to form a funnel-shaped structure, while the
higher portions remain free. The corolla is made up of two lateral wings, two huge, showy

standard petals, and two petals that are squeezed together to form a keel (Brar et al., 1993).

The two halves of a soybean pod are produced from a single carpel, which encloses the locule
where the seeds are created (Zhang ef al.,, 2018). From the inner and outer components of a
fertilized ovule, the majority of the seed coat is developed. Similar to other Fabaceae members,
soybeans have bi-tegumic ovules (Boe- sewinkel and Bouman 1995; Shea et al.,1999; Carlson
and Lersten 2004; Mo“1se ef al., 2005; Wallace and Grusak 2005). With the development and
maturation of the seed, the seed coat's functions drastically alter. The majority of the seed mass
is formed during the initial stages of development following fertilization by the seed coat. The
seed coat is a green, comparatively containing soft tissue with a strong metabolic activity (Qutob
et al., 2008). The coat, which protects and covers the embryo during seed maturity, is a hard dry
layer made mostly of dead cells (Shea et af., 1999; Carlson and Lersten 2004; Ma et al., 2004a).
The seed coats that are removed from the embryo during the early processing of soybeans are
ultimately make up the seed hulls. Soluble carbohydrates like as hemicellulose, cellulose, and
pectin make up the majority of the seed coat (Mullin and Xu 2001). Hilum and seed coat come

in a variety of colors, including black, brown, grey, and yellow (Qutob et al., 2008).



2.2 Physiological Characteristics of Soybean

Drought stress during the flowering cycle caused soybean leaves to become more soluble in
protein. Mild dryness after seven days of drought stress Severe drought stress and its effects on
leaves. By comparison, the soluble protein concentration rose by 6.41% and 10.58% as compared
to CK (no fertilizer). Following 14 days of drought stress, the amount of soluble protein in the
leaves increased by 5.46% and 9.36% as compared to CK under mild, severe, and extreme
drought stress. Following 21 days of drought stress, there were two types of drought stress: mild
and severe. In comparison to CK, the soluble protein content of leaves rose by 6.20% and 6.20%,
respectively. This is a 9.83% increase. The soluble protein content of leaves under severe stress

and mild stress under concurrent drought stress were compared with CK (Jiang et al., 2022).
2.3 Distribution of Soybean in Bangladesh

Native to East Asia, the soybean (Glycine max L. Merrill) is a type of legume that is widely
cultivated for its versatile, edible bean. It belc;ngs to the family of annual plants. Rather than
classifying soybeans as a pulse, the UN Food and Agricultural Organization (FAO) did so as an
oilseed (Saha et al., 2022).

From Central Minnesota (45°N) to the Gulf of Mexico (30°N), a large portion of the central
United States' soybean area is located in the Mississippi valley (Singh et al., 2020). But with the
exception of the Indonesian Java islands, it has very little territory in tropical regions (Hildebrand
et al., 1986).

The United States and Brazil have surpassed China in terms of soybean production in recent
times (FAO,2017). Nearly 4,000 years ago, China was the place where soybean was domesticated
(Kamshybayeva et al,, 2017). Based on a comparative analysis of the seed protein contents of
cultivated soybean (G. max) and its wild relative (G. soja; Sieb. and Zucc.) types varieties from
different latitudes in China, the North China Plain, also known as the Huang-Huai Hai (HHH)
plain, has been proposed as the origin of soybean (Zhang et al., 2011). In order to obtain superior
‘soybean germplasm, numerous breeding studies have been conducted in an effort to boost food
security and improve soybean productivity (Li et al,, 2020). The use of high-density Single
Nucleotide Polymorphism (SNP) markers has allowed researchers to investigate the genetic

differences between US and Chinese soybean germplasms (Liu ef al., 2017). Soybeans were first
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introduced to Bangladesh in 1942, but until 1960—1961 there were no significant efforts made to
promote the crop or carry out research on it. The Bangladesh Agricultural Research Institute
(BARI) division focused on pulses and oilseeds in 1961 by choosing the Pelican and Barnali
types of soybeans to increase their production on fallow land during the kharif-2 season. (Kh.
Shafiqul Islam et al., 2022). The Mennonite Central Committee (MCC) brought soybeans back
to Bangladesh in 1972-1973. The "Bangladesh Coordinated Soybean Research Project” was
started in 1975 by the Bangladesh Agricultural Research Council (BARC), in partnership with
BARI, Bangladesh Agricultural University (BAU), Bangladesh Institute of Nuclear Agriculture
(BINA), Bangladesh Council of Science and Industrial Research (BCSIR), and MCC, to explore
the potential of soybean as a food crop. This resulted in the introduction of the Bragg and Davis
soybean cultivars in 1981 (MCC, 1982).

2.3.1 BD-4

The Bangladesh Agricultural Research Institute (BARI) produced this cuitivar in 1994. Plant
height is 60—65 cm. The seeds are smaller and have a greenish yellow color. Weight of 1000
seeds is 60—70 g. Crop duration: 120 days (in Rabi season; October 16 — March 15) and 85-95
days (in Kharif season; March 16—-October 15). Yield is 1.5-2.2 t ha'! (Saha et al., 2022)

2.3.2 BARI Soybean -6

BARI created this variety, which was made accessible throughout 2009. Plant height: between 50
to 55 cm. 50-55 pods per plant, Length of pod: 3-3.5 cm, Maximum number of seeds per pod: 2-
3; 100 grams of seeds weigh: 10-12 g. A single seed has 42-44% protein and 20-21% oil. Grow
season: 100-110 days. Productivity: 1.80-2.10 t ha''(Saha et al., 2022).

2.4 Nutritional value of soybeans and soybean by-products

Monogastric animals' diets mostly consist of soybean protein because of its high crude protein
content and well-balanced amino acid composition. soybean meal, which is widely used to feed
cattle in order to produce soy protein. Because of its high protein and calorie content and low fiber

content, soybean meal is a perfect feed ingredient for creating balanced regimens that maximize




the development, productivity, and reproductive health of monogastric animals (Nahashon et al.,
2011).

When compared to other oilseed meals, Holle's (1995) earlier results suggest that soybean meal

offers the best balance of amino acids, which are unavailable in the majority of cereal grains.

According to recent studies (Bandegan ef al., 2010), soybean meal is the most easily digested
element in oilseed feed, with digestibility values for the amino acids cysteine and phenylalanine

ranging from 83 to 93%, respectively. According to Hardy (2006) soybean meal is less

than fishmeal and is readily available for constitution of animal feeds.

2.5 The relationship between the physiochemical characteristics of soybea

nutritional significance

The creation of interventions to enhance the nutritional content of feed ingredients is made possible
by knowledge about their physical and chemical properties (McDonald ef al., 2002). Though the
main purpose of soybean cultivation is oil production, animals can also be fed soybean meal,
particularly in non-ruminant animals, either full-fat or after the oil has been extracted (Erdaw ef
al., 2016). With just 6% crude fiber, soybean meal offers an outstanding amino acid profile and
the highest amount of crude protein among the legume seeds (Dei, 2011). According to Newkirk
(2010), all varieties and ages of fowl can readily digest the highly digestible amino acids found in
soybean meal. Despite the high lysine concentration and highly digestible amino acid composition
of soybean meal (Pettigrew ef al., 2008), there are still differences in the chemical and nutritional

makeup of different sources and soybean cultivars (Grieshop et al., 2003).

2.6 Various uses of Soybean
2.6.1 Soybean as poultry feeding

Soybean meal is a perfect source of protein for all varieties of the poultry business, and the chicken
meat sector is one of the main consumers of 50% of all soybean meal used in animal industries

(Willis, 2003). For monogastric animals like pigs and poultry, amino acids are necessary. In
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chicken diets based on corn and soybeans, soybean meal (SBM) serves as the main source of
protein. For example, a study on the nutritional value of soybean meal for broiler chicks was
carried out using solvent extraction technique. According to the study's findings, the nutritional
value of SBM for broiler chicks didn't vary significantly by the pre-solvent processing procedure
(Nahashon et al, 2011). But adding supplements of lysine and methionine improved feed
efficiency (Douglas and Persons, 2000). Additional research has assessed several strategies for
improving the digestibility of soybean meal's protein and specific amino acids (de ef al., 2008;
Dilger et al., 2004; Opapeju et al., 2006). When compared to the soybean-maize protein source,
Irish et al. (1993) found that animal protein concentrates increased the amount of belly fat and
increased the incidence of oily bird syndrome in broilers, as they improved the dietary amino acid

balance.

Given their high calorie needs, full fat soy is a suitable option for feeding broilers; nevertheless, it
might not be the best product for feeding laying hens. Due to its high fat content and the animals'
tendency to store excess energy as fat, this could affect their reproduction. On the other hand,
because of its high degree of bioavailability and composition of amino acids, soybean meal offers

a comparative advantage over other protein ingredients for feeding farm animals (Yin et al,, 2011)
2.6.2 Use of soybean as ruminant animal production

The animal production industry depends heavily on nutrition since it is essential to milk
production, animal health, disease resistance, a decent body score, and the appropriate growth of
the animals—all of which boost the industry's economics (Kambara ef al., 1993; Wallace et al..
1995). Lambs, for instance, can improve their resistance to Trichostrongylus colubriformis and
Oesophagostomum columbianum by receiving a sufficient amount of protein supplementation in
their diet (Ali ef al., 2020). In terms of disease resistance, soybean meal has the opposite effect on
the growth of parasites in young lambs, as evidenced by the fact that Scottish blackface lambs had
no fecal egg counts and Finn Dorset lambs with infections had decreased fecal egg counts at four
weeks (Abbott ef al., 1991).

Since the production of milk and meat in the animal production business depends heavily on
soybeans, they are an extremely rich source of protein. A balanced diet for animals must include

soybeans since they are an excellent source of affordable legume protein (Al ef al., 2020). Based
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on crude protein analysis, soybean has the greatest crude protein content (44.1%) of any legume .
and increases milk production, making it the ideal legume for feeding animals and providing a
bypass protein source for dairy cows (Osti ef al., 2013). Owing to its unique qualities and abundant
nutritional value, its application is quite fashionable in many facets of the animal agriculture
industry today (Ali et al., 2020). In comparison to other oilseed meals, Castro et al. (2007) said
that soybean meal is the most suitable for American dairy cows and has the best quality of amino
acids. Additionally, Drackley and Schingoethe (1986) found that feeding roasted, heat-treated, and
extruded soybeans along with a mixture of sunflower meal improves diet balance for rumen
digestibility and enhances milk production in dairy cows. According to Park ez al. (2020), adding
soybean oil as a supplement to dairy cow diets can effectively lower the amount of saturated fat
and increase the amount of monounsaturated fat in milk. Weaning weight of piglets,
immunoglobulin plasma level, milk, and colostrum are all further improved by soybean lecithin
oil (Shi et al., 2019). According to Pond et al. (2004), adding more soybean meals can boost an
animal's immune, help it fight off diseases (such as anemia, hypoproteinemia, and
hypoalbuminemia), boost milk output, and help the animal grow bigger overall. According to Pond
et al. (2004), adding more soybean meals can boost an animal's immune, help it fight off diseases
(such as anemia, hypoproteinemia, and hypoalbuminemia), boost milk output, and help the animal

grow bigger overall.
2.6.3 Soybean in Swine feeding

The utilization of soybean meal and its derivatives in swine production has become widespread
due to their exceptional profile of easily digestible amino acids and their relatively high protein
content (44-48%). The high cost of feeding has prompted efforts to reduce the amount of soybean
in swine meals and increase its digestibility (Nahashon ef al., 2011). The incorporation of gums,
oil, and soapstock—byproducts of soybean processing—into soybean meal was assessed by Bruce
et al. (2006). Smiricky-Tjardes et al. (2003) revealed that oligosaccharides are one of the additional
strategies to improve and increase the usage of soybean in swine production. Numerous studies
have also been conducted on how well swine digest soy amino acids (Smiricky-Tjardes et al. 2002;

Grala ef al. 1998; Liener, 1981; National Research Council 1998;).
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2.6.4 Soybean in aquatic feeding

Aquaculture is also benefiting from soybeans' feeding value as a major source of protein
(Nahashon et al., 2011). According to Hammond et al. (1995), aquaculture has also made use of
genetically modified soybean products and bean meal. According to Naylora ef al. (2009),
aquaculture feeds heavily utilize soybeans and soybean derivatives as protein supplements, and

fish oils and fishmeal are crucial sources of protein for feeding animal production.
2.7 Agronomic Growth Parameters of Soybean

2.7.1 Plant Height

Different soybean varieties have different height. But tillage also effect on plant height of soybean.
At 60 DAS, BARI Soybean-6 was the tallest plant, followed by Bangladesh Soybean-4. (Saha et
al., 2022). Soybean plant height values were found to be highest on plots treated with ploughing
and harrowing (PH) which is tillage and lowest on plots which are not treated with ploughing, that
means zero-tillage during both growth seasons (Lasisi and Aluko., 2009). This can be explained
by the fact that conventionally tilled plots had lower penetration resistance and higher soil porosity
than tilled plots (Lasisi, 2008). Greater plant root development and nutrient absorption within the
soil are facilitated by higher soil porosity and reduced penetration resistance, which in turn
promote greater plant growth. (Lasisi and Aluko, 2009) The no-tillage system had the lowest plant
density (35.2 plants m2), while the standard system had the highest plant density (56.0 plants m -
2). In poorly drained soils, no-tillage soybean farming is frequently less successful, (Dick et al.,
1985) due in part to the planting site's wetter and colder soil conditions (Jug, et al., 2010). The
yield of soybean seeds produced with conventional tillage was 14.6% higher than that of no-tillage.
Significant variations in soybean productivity ‘were discovered based on the tillage strategy,
especially in the study's first year when using no-tillage reduced yield by 0.97 t ha~1 when
compared to conventional tillage (Gaweda et al., 2016).

2.7.2 Branch Number

In the current study, the no-tillage method had the lowest soybean density; the number of branches
per plant was comparable to that of the traditional system (6.1 and 5.8 branches, respectively)

(Adami€ et al., 2021). Another research found that, branch number was increased more in tillage
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than zero- tillage. This could be because there was moisture available throughout the dry time and
since extra precipitation was safely removed, which supported general growth and development in
the decreased tillage area with the wide bed plough. (Shinde et al., 2022)

2.7.3 Number of leaves per plant

In general, during both seasons, there were more leaves per soybean stand on the conventionally
tilled plots (P and PH) than on the tilled plots (NT and NTH). This may also be explained by the
fact that, when compared to tilled plots, conventionally tilled plots had higher soil porosity and

lower penetration resistance (Lasisi, 2008).
2.7.4 Leaf Chlorophyll Content

One of the most crucial plant pigments is chlorophyll, whose concentration affects both the
fluorescence of chlorophyll and the process of photosynthesis (Peng et al., 2012). Therefore, using
the SPAD chlorophyll meters to measure the chlorophyll concentration is a useful way to evaluate
the nutritional health of plants growing in a variety of environmental situations (Xiong et al.,
2015).

Compared to CT and NT, the value of the SPAD index in CT was greater, coming in at 6.1 and
10.8%, respectively. The Bt (Tillage) cultivar exhibited the highest quantities of chlorophyll,
according to an analysis of unfolding in the Dourados region and observed reactions of the

cultivars in the center of the assessments and places in the plant (da et al., 2013).
2.7.5 Number of seed per pod and Number of seed per plant

Depending on the crop species and the surrounding conditions, there may be different effects on
the quantity of seeds per pod and seed per plant (Johnson & Lee, 2020) Better water infiltration
and nutrient availability due to conventional tillage can increase the number of seeds per pod and
seed per plant in some crops (Brown et al., 2018). Because in conventional tillage, the soil is
usually tilled and prepared prior to planting, which can enhance root development and soil aeration
(Smith er al, 2019). However, because of the colder soil temperatures and delayed plant
emergence, there may occasionally be fewer seeds per pod and seed per plant in no tillage (White
& Green, 2021).
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2.7.6 100 Seed weight, Seed yield, biological yield and harvest index

Different tillage strategies did not significantly affect the 100-grain weight (g), according to
Shinde et al., (2022). However, compared to zero tillage, conventional tillage showed a larger
number of 100 grain weight (g) (Shinde ef al., 2022). According to Webber ef al., (1987), Grown
soybeans under in 1982, conventional tillage yielded higher yields than no-till farming. Seed
weight for mature soybeans (weight per 100 seeds) was higher in 1982 with conventional tillage
than under no tillage (Webber et al., 1987). When there was no tillage, the lowest soybean grain
yield (2.17 th!) was attained, conventional tillage was the highest yield of soybean (Jug et al.,
2007).

Seed yield, biological yield and harvest index of soybean have significant effect on tillage.
Increased soybean growth characteristics and yield attributes were assumed to be the cause of the
yield kg-1 rise. This may be the result of a more favorable overall growth due to a favorable seed
bed that has been created by reduced bulk density, increased pore space, improved aeration, and
incr'eased infiltration rate. It also allows for more space, light interception, the benefit of more
conserved moisture during dry spell periods, and its support during crucial growth stages such as
pod initiation and development. The end consequence of this was increased yield attribution
character values, which raised soybean crop yields) (Shinde et al.,, 2022). Buzzell and Buttery
(1977) found that there was a significant and positive relationship between the 1000-grain mass,
number of branches per plant, and stem height and soybean grain output.

2.7.7 Number of pods per plant

The number of pods on each plant varied greatly amongst the varieties. BD-4 is 55.5 £ 8.29 and
BARI Soybean-6 is 53.7 + 3.78 (Saha et al.,, 2022). The practice of limited tillage produced the
most pods per plant compared to the treatment of zero tillage, according to the results. However,
it was determined to be comparable to traditional tillage. An increase in the number of pods per
plant as a result of the crop growing properly may have led to a greater transfer of food material
to the reproductive portion, which in turn may have contributed to superior yield-attributing traits
(Shinde ef al., 2022). The conventional system had the highest pod count (103.6 pods per plant),
The traditional method produced the most pods (5799 pods m?2), while the no-tillage and
conservation methods produced much less pods (2206 and 2547 pods m2, respectively) (Adami“c
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et al., 2021). Additionally, compared to their no-tillage system, both conventional and reduced
tillage systems showed more pods per plant. The traditional system's 100-seed mass (19.7 g) was
much higher than that of the conservation and no-tillage systems' comparable values (17.3 and
16.4 g, respectively) (Rodrigues et al.,2009). The number of pods per stand was often greater on

the traditionally tilled plots than on the untilled plots for both seasons taken into consideration.
(Lasisi et al., 2009)

2.7.8 Pod Length and Stover Weight

According to Gaweda ef al., (2014), Pod height was noticeably greater in comparison to the no-
tillage treatment under conventional plough tillage. The deep tillage treatment showed a
considerable increase in the maximum stover weight, as reported by Sheilendra et al. (2022).
Conversely, the stover weight was lowest in the no tillage treatment. Increased nutrient
absorption from broad root development may lead to higher stover yields. This, in turn, may
cause the aerial plant component to flourish and create more metabolites and photosynthates
(Sheilendra et al., 2022).

2.8 Nutritional Content of Soybean

2.8.1 Crude fiber

Sabo et al.,2007 reported that under NT, soybean grain's crude fiber (%) was higher than under
CT. Danijel ef al. (2024) stated that, under NT, soybean grain's crude fiber (%) was higher than it

was under CT.
2.8.2 Crude Protein

Raji et al, 1999 demonstrates the impact of various tillage techniques on the yield and protein
content of soybean grains. However, there is no statistically significant variation in the tillage
techniques. According to earlier research, Yusuf e al., 1999 declared that the soybean protein and
oil concentrations were comparable across all tillage systems over an average of four years. Danijel
et al. (2024) stated that, the protein content and grain yield had the biggest effects. The highest
yields were achieved with the CT, while no-till (NT) yields were the lowest. According to Yusuf

et al. (1999), temperature was most likely the cause of the variations in grain oil and protein
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response between years. The year had a substantial impact on soybean oil and protein content. EC
et al., 2022 reveal that, the tilled soil samples had higher protein contents compared to the no-tilled
sample. According to Pooja ef al., 2023, the tilled soil samples had higher protein contents than

non-tilled soil samples.

2.8.3 Ash

Danijel ef al. (2024) also demonstrate that the NT had the highest ash content while the CT had
the lowest. Omah ef al., 2022 say, the ash content of the samples taken from tilled soil was
generally greater.
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CHAPTER 111
MATERIALS AND METHODS

3.1 Site of the experiment

The experiment was carried out at Prof. Dr. Purnendu Gain's Field Laboratory of Agrotechnology
Discipline, Khulna University, Khulna-9208, Bangladesh. The experimental location is situated
within the agroecological zone of the Ganges Tidal plain (AEZ 13) who’s North 22.80° latitude

and East 89.53° longitude.

Figure 1: Meteorological location
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3.2 Climatic condition of the field

The research site's climate was characterized by low temperatures and low humidity during the
Rabi season (October-March) and comparatively high temperatures, significant rainfall, and

frequent strong winds during the kharif season (April-September).

Climatic condition of the field area during cultivation

120
100
80
60
40
Highest Highest Lowest Lowest  Humidity (%) Humidity { %}Rainfall (mm )Rainfall (mm )
Temperature Temperature Temperature Temperature
(°C) (°c) {°c) e
# November-December ®lanuary @ February @ March
Fignre 2: Monthly average temperature, humidity, and rainfall
3.3 Soil Condition
Table 3.3.1: Soil condition of the field
Parameters Value Status
Soil pH 8.10 Moderate
EC (dSm™) 440 Low
Organic Matter (%) 1.85 Medium
Nitrogen (%) 0.11 Very Low
Phosphorus (ug g!) 6.81 Very Low
Potassium (meq 100g™!) 0.41 High
Sulphur (pg g 40.2 Very High
Zinc (ug gh) 0.29 Very Low
Boron (pug g) 1.22 Very High

Shaikh er al., 2023

3.4 Preparation of plot

Twenty-four (24) plots having the same dimension of 2.5mx2.5m= 5m? spaces for each plot were

arranged for this experiment.
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3.5 Experimental design

The experiment was conducted using Randomized Completely Block Design (RCBD) with two
factors e.g. Factor 1- varieties (Vi-BARI Soybean-6 and V»- Bangladesh Soybean 4(BD-4)) and

Factor 2- tillage (T1= Conventional tillage and T;= No-tillage) having six replications.

Table 3.5.1: Layout of the Experiment

Variety Tillage Ri R2 Rs R4 Rs Rs
Vi T ViTiR; ViTiR:  ViTiRs ViTiR4 ViTiRs ViTiRs
Vs T VaTi Ry VaTiR: VaTiRs V2T Ry VaTiRs VaTiRs

ViT:Ri  ViT:R: ViT:Rs ViIT:Rs V;T2Rs ViT:Re
V2T Ry VoT2R2 VaT2Rs VoT2Rs V2TaRs  VaT:Rg
Here, V; = Bangladesh Soybean 4, V>= BARI Soybean 6: T;= Conventional tillage and T>= No-tillage

3.6 Soil Examination

Table 3.6.1: Soil examination of the field

Variety*Tillage Particle Density (gm cm™)  Bulk Density (gm cm™)  Porosity (%)

ViTi 2,52 0.86 66
VaT 2.04 0.87 57
ViTz 2.65 0.85 68
VaTs 1.88 0.59 68.2

Here, Vi = Bangladesh Soybean 4, V:= BARI Soybean 6, T;= Conventional tillage and T>= No-tillage

Rabbi et al., (2004) reported that the particle density of coastal soils in the southwest region ranged
from 2.38 to 2.83 gm cm™. Coastal soils bulk density ranged from 1.05 to 1.39 gm cm™. Some
coastal silt loam soils have porosities ranging from 47.50 to 56.40%. The low bulk density in this

area limits the formation of roots (Sharma and Warren, 2024).
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3.6 Seed Collection

Seeds of two Soybean varieties were collected from the Bangladesh Agricultural Research Institute
(BARI).

3.8 Land Preparation

Half of the land was prepared by four times ploughing and weeding for tillage and another half of
the land was prepared only by weeding for no tillage. Ploughing was done withinl6 November
2023 to 25 November 2023. The weeding and layout were completed on 26 November 2023.

3.9 Management practices

Seeds of two Soybean varieties (Bangladesh Soybean 4(BD-4) and BARI Soybean-6) were sown
on 11 November 2023 according to the recommended space (plant to plant distance= 15 cm, row
to row distance= 30 cm, plot to plot distance = 30 cm). During land preparation, half of the
recommended dose of fertilizer was applied. Next, 15 days after planting, the remaining 50% dose

of the fertilizer was applied. After 15 days of planting, Ripcoord was applied by spraying.

Table 3.9.1: Application of fertilizer according to recommended dose

Fertilizer Amount (kg h') Fertilizer used in per plot (gm/ Sm?)
Urea 50-60 41.67
TSP 150-175 110.41
MoP 100-120 75
Gypsum 80-115 72.08
3.10 Data Collection

On January 28, 2024, after 60 days of planting (DAP), the first data set was randomly collected,
followed by 7SDAP on February 12, 90DAP on February 27, and 120DAP on March 28.

20




3.11.7 Seed Yield, Biological Yield, and Harvest Index

The seed was collected from 24 plants per m™ of each plot and their weight was recorded. The

biological yi¢ld was calculated from the following formula:
Biological yield= Seed yield+ Stover weight (Chhetri et al., 2022)

The Harvest Index was calculated from the following formula:

Seed yield

Harvest Index= Biological yield

X 100 (Donald et al., 1976)

3.12 Preparation of Sample for Laboratory Analysis

The grain samples of different varieties of soybean were dried before grinding. After grinding, the
samples were kept in polythene bags, labeled, and stored for further analysis.

3.13 Proximate Analysis

The chemical composition of the grinding sample was determined as per the standard method of
the Association of Analytical Chemist (AOAC, 1990).

3.14 Gross Energy Calculation

Gross energy was calculated by the following formula-

Gross Energy= (5.7*protein(gm)) + (9.4*fat(gm)) +(4.1*NFE (gm)) + fiber)) (Crisan and Sands,
1978)

3.14 Statistical method and analysis

ANOVA test was performed to find the significant differences among the treatments.
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CHAPTER 1V
RESULTS AND DISCUSSIONS

4.1 Agronomic growth parameter of soybean

4.1.1 Plant height

Table 4.1.1 represents soybean plant height at various growth stages influenced by tillage and
varieties. The height of the Soybean plant was increased gradually at 90 days after planting (DAP)
and then very slowly till harvesting. The highest plant height was found in the interaction of V| T
(47.80 cm) whereas the lowest was found (27.93 c¢m) in the interaction of V2T2. Of them, the
shortest plant height was BARI Soybean-6 due to its genetic variation (Anusha ef al., 2021). The
interaction effect of tillage systems and the varieties had a significant (p<0.05) effect on plant
height at 7SDAP and 120DAP, but no significant effect (p>0.05) was found at 60DAP and 90DAP.

The result reveals that tillage system affects plant height significantly at harvesting days (Lasisi,
2008). The tillage method had a substantial (p < 0.05) effect on soybean plant height. Compared
to no-tillage, conventional tillage has been demonstrated to raise soybean plant height and enhance
the water-air regime and mineral mobility in the deeper soil layers (Lasisi, 2008; Lasisi and Aluko,
2009). On the other hand, due to soil compaction, which lowers root density and absorption
efficiency at deeper soil depths, soybean growth in no-tillage systems may be reduced (Kombiok
etal, 2013).

Table 4.1.1: Effect of tillage on plant height of soybean varieties at different growth stages

Interaction of  Plant Plant Height (cm) Plant Height Plant Height (cm) at
Variety and Height(cm) at at 75DAP (cm) at 90DAP 120DAP

Tillage 60DAP

ViTh 25.18+1.00 40.46* +1.18 43,46+ 2.0 47.80* +0.92

VoT, 24.38+0.73 32.48°+ 1.45 32.38+2.05 36.46" +1.45

ViT: 19.58 +£0.77 30.36% +1.32 31.53+1.41 33.25° +0.76

V2T 21.32+1.10  24.27°+1.03 27.37=1.19 27.93°+ 0.55

CV 9.86 9.28 11.51 317

P value 0.17 0.03 0.27 0.03

Vi = BD-4, V= BARI Soybean-6; T;= Conventional tillage and T,= No-tillage; NS- non-significant, means with
different superscripts in a colunm differ significantly; ¥***-p<0.001, **- p<0.01, *-p<0.05
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> 4.1.2 Branch Number
It is shown in table 4.1.2 that the highest branch number per plant was found (23.69) in the

interaction of VT and the lowest branch number was found (14.90) in the interaction of V2T> at
90DAP. The branch number decreased gradually with advancing of maturity. The interaction effect
of tillage systems and the varieties had a significant (p<0.05) effect on branch numbers per plant
at 75DAP, and 90DAP.

According to Jug et al. (2007), branch number per plant was significantly influenced by the tillage
system (F=4.52%%) at harvest. The increase in branch number may be the result of growing pods,
height, branches, leaves, and other features that lead to opulent growth and superior growth
characteristics (Shinde ef al., 2022). This study aligns with the present findings

Table 4.1.2: Effect of tillage on branch number per plant of soybean varieties

.

Interaction of Branch number at Branch number at Branch number at Branch number
Variety and 60DAP 75DAP 90DAP at 120DAP
Tillage
ViTh 8.62+1.00 17.33*+£0.96 22.63*+0.61 19.15% 0.48
VaT 10.58 £0.61 19.60* + 0.61 23.69% £ 0.62 20.49%: 0.91
ViT: 10.18 £ 0.53 15.54°+ 0.67 20.21%+ 1.17 19.03% 0.56
VoTa 11.29+0.28 13.03°+ 0.69 14.90°+ 1.26 13.03%£1.17
cv 15.28 8.94 8.98 12.00
P value 0.52 0.004 0.004 0.001
Vi = BD-4, V2= BARI Soybean-6; T;= Conventional tillage and T>= No-tillage; NS- non-significant, means with
different superscripts in a column differ significantly; ***-p<0.001, **- p<0.01, *-p<0.05
4.1.3 Leaf number and Chlorophyll content
It is shown in table 4.1.3 that, the leaf number per plant was found 14.88 in the interaction of V,T|

v whereas the lowest was found (11.55) in the interaction of V,T. The interaction effect of tillage
systems and the varieties had no significant (p>0.05) effect on leaf number at different DAPs.
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According to Lasisi and Aluko (2009), there were generally more leaves per stand of soybean on
conventionally tilled plots than on untilled plots. This study aligns with the present findings.

In the case of leaf chlorophyll content, the highest chlorophyll was found (27.34) in the interaction
of V2T and the lowest chlorophyll was found (15.55) in the interaction of V,T>. The interaction
effect of tillage systems and the varieties had a significant effect (p<0.05) on leaf chlorophyll
content at 90DAP. All varieties showed higher chlorophyl! content in conventional tillage than in

no-tillage.

When comparing conventional tillage to no-tillage, Buczek ef al. (2022) found the value of the
SPAD index was higher. Comparing the conventional tillage system to the no-tillage system, the
indices of the SPAD values attained significantly higher levels at 90 days. This study aligns with

the present findings.

Table 4.1.3: Effect of tillage on leaf number per plant and chlorophyll content of soybean

varieties

Interaction Leafnumber  Leaf number Leafnumber  Chlorophyll Chlorophyl
of at 60DAP at 75DAP at 90DAP content at content at
Variety and 60DAP 90DAP
Tillage

ViTy 10.87+£ 035 1242+0.70 14.27+1.06 20.73£1.19 20.31°%1.12
V)T 11.52+£0.27 13.13+0.78 14.88+0.93 23.69+1.02 27.34%°+1.96
ViTz 9.63+0.11 13.17£0.21 13.17+0.44 16.67 £0.74 19.37°+0.21
VT2 9.75+0.59 10.14+£0.68  11.55+0.62 15.07+2.60 20.65° +£0.67
cv 9.16 13.27 14.25 19.92 11.27

P value 0.48 0.67 0.82 0.16 0.02

V), = BD-4, V>= BARI Soybean-6; Ti= Conventional tillage and T;= No-tillage; NS- non-significant, Means with
different superscripts in a column differ significantly; ***-p<0.001, **- p<0.01, *-p<0.05
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4.2 Effect of tillage on the yield of soybean

4.2.1 Pods per plant, seed per pod and seed per plant

It is shown in table 4.2.1 that, the highest pod number per plant was found (43.73) in the interaction
of V2T and the lowest pod number (25.90) was found in the interaction of V;T3. The interaction
of tillage systems and varieties had no significant (p>0.05) effect on pod numbers. Pod number of

different varieties may vary due to the genotypic characteristics of soybeans.

According to Gaweda ef al. (2016), there was no significant impact on the tillage systems of the
number of pods per plant. This study aligns with the present findings.

It is shown in table 4.2.1 that, the highest seed number per pod was found (2.76) in the interaction
of V1T and the lowest seed number per pod was found (1.86) in the interaction ofV,T2. The
interaction had a highly significant (p<0.0001) effect on seed number per pod.

According to Gaweda ef al. (2016), there was no significant impact on the tillage systems of the
seed number per pod. However, the present study found a highly significant effect on seed number
per pod. This may be due to poor soil condition of the coastal area, weather, seed quality seed

variety, etc.

It is shown in table 4.2.1 that, It is shown in table 4.2.1 that, the highest seed number per plant was
found (121.00) in the interaction of V2T whereas the lowest seed number per plant was found
(67.90) in the interaction of ViT>. The interaction had a highly significant (p<0.0001) effect on

seed number per plant.

According to Chaniago et al. (2023), variety and tillage have significant effect on seed number per
plant. Improved structure of soil causes soybeans to grow more effectively since there is more

water and nutrition available (Chaniago et al., 2023). This study aligns with the present findings.

4.2.2 Pod Length

It is shown in table 4.2.1 that, the highest pod length (3.13 cm) was found with the interaction of

V2T1, whereas the lowest pod length was found (2.77¢m) in the interaction of V2T,. The interaction

effect of tillage systems and the varieties had no significant (p>0.05) effect on pod length.

According to Gaweda et al., (2014), the pod height was not significantly impacted by the tillage

systems. This study is similar to the other research.
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Table 4.2.1: Effect of tillage on yield of soybean varieties
Interaction of =~ Number of pods Number of seed Number of seed Pod length (cm)

Variety and per plant per pod per plant

Tillage

ViTy 29.40+ 1.39 2.76* £0.03 81.64°+4.73 3.00%+0.07
VaTy 43.73+£ 1.58 2.76°+0.02 121.00°+4.85 3.13%+0.10

ViTz 25.90+ 1.47 2.61°+0.03 67.90°+4.58 2.95°+0.06

VaTa 37.46+1.46 1.84°+0.01 69.13°+£3.18 2.77°+ 0.06
CcvV 557 2.19 6.90 4.83

P value 0.36 <.0001 0.001 0.06

Vi = BD-4, V2= BARI Soybean-6; T;= Conventional tillage and T>= No-tillage; NS- non-significant, Means with
different superscripts in a column differ significantly; ***-p<0.001, **- p<0.01, *-p<0.05

4.2.3 Seed Weight

It is shown in table 4.2.3 that, the highest 100-seed weight (11.33gm) was observed in the
interaction of V2T and the lowest 100-seed weight (7.00 gm) was observed in the interaction of
VT2 The interaction effect of tillage systems and the varieties had a significant (p<0.05) effect
on 100-seed weight.

Shinde et al.,, (2022) found that there was no significant difference in the 100-grain weight (g)
between the tillage techniques. However, the present study found a highly significant effect on
seed number per pod. This may be due to poor soil condition of the coastal area, weather, seed
quality seed variety, etc. But numerically found higher seed weight in conventional tillage than no

tillage.
4.2.4 Seed Yield m?

It is shown in table 4.2.2 that, the highest seed yield (37.08 gm m™) was observed in the interaction
of V2T, whereas the lowest yield was (22.63 gm m™) found in the interaction of V,T. Seed yield
may vary due to the genotypic character of the soybean. The interaction of tillage and varieties had
no significant (p>0.05) effect on the seed yield of soybeans.

According to Gaweda ef al. (2016), the seed yield of soybeans varied significantly due to the tillage

strategies. However, the present study found no significant effect on seed number per pod. This
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may be due to poor soil condition of the coastal area, weather, seed quality seed variety, etc. But,
there was a larger yield of soybean seeds under conventional tillage than under no-tillage (Gawgda
etal. 2016).

4.2.5 Stover yield

In table 4.2.2, the highest stover yield (68.16 gm m™%) was found in the interaction of V>T; whereas
the lowest stover yield (53.33 gm m™2) was found in the interaction of V,T2. The interaction of

variety and tillage systems had had a highly significant (p<0.001) effect on stover yield.

According to Sheilendra et al., (2022), the maximum stover yield was significantly seen in the
deep tillage treatment. Greater yields of stover may be the result of increased nutrient absorption
through extensive root development, which in turn causes the aerial plant portion to flourish and
produces more metabolites and photosynthates (Sheilendra ef al., 2022). This study aligns with the

present findings.
4.2.6 Biological Yield and Harvest Index

It is shown in table 4.2.2 that, the highest biological yield (105.24 gm m?) was found in the
interaction of V2T, whereas the lowest biological yield (77.12) was found in the interaction of
V2T2. The interaction of variety and tillage systems had had a significant (p<0.05) effect on
biological yield. The highest harvest index (33.12) was found in the interaction of V2T and the
lowest harvest index (28.59) was found in the interaction of V1T2. The interaction effect of tillage

systems and the varieties had no significant (>0.05) effect on harvest index.

Shinde et al. (2022) found a significant variation in the biological yield of soybeans for various
tillage methods. This may be the result of a more favorable overall growth due to a favorable
seedbed that has been created by reduced bulk density, increased pore space, improved aeration,
and increased infiltration rate (Shinde et al, 2022). It also allowed for more space, light
interception, the benefit of more conserved moisture during dry spell periods, and its support
during significant growth stages such as pod initiation and development (Shinde et al., 2022).
Eventually, this led to increased yield-attributing character values, which in turn produced better
soybean crop yields (Shinde ef al., 2022). This study aligns with the present findings.
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Table 4.2.2: Effect of tillage on yield components of soybean varieties

Interaction 100 seed Seed yield Stover yield Biological yield Harvest

of weight (gm)  (gm m?) (gm m?) (gm m?) Index
Variety and

Tillage

ViTy 7.17°40.40 29.12°42.49  58.00°%+1.15  87.12°13.41 33.12+1.69
VaTy 11.33240.22 37.08%£1.83 68.16%+2.23 105.24°1+3.59 35.27+0.34
ViT2 6.50 >+ 0.22 22.63°:1.83 55.92°+0.48  78.55%2.25 28.59+1.51
VaT2 7.00°+ 0.26 23.79%1.35 53.33%1.71 77.12°%42.96 30.75+0.71
CcvV 16.51 10.07 5.09 495 8.20

P value 0.005 0.07 0.001 0.005 1.00

Vi = BD-4, V2= BARI Soybean-6; Ty= Conventional tillage and Ty= No-tillage; NS- non-significant, Means with
different superscripts in a column differ significantly; ¥**-p<0.001, **- p<0.01, *-p<0.05

4.2.7 Association of growth parameters and yield components of different
varieties of Soybean

Table 4.2.7.1: Correlation matrix of growth parameters and yield components of Soybean
varieties

Parameters Plant  Branch Pod Seed Stover Biological Harvest
Height number number yield yield yield Index
(cm) perplant (gmm?) (gmm?) (gmm?)

Plant Height (cm) 1

Branch number 0.58° 1

Pod number per -0.16 0.04 1

plant

Seed yield (gm m~  0.43" 049" 071" 1

2

)

Stoveryield(gm  0.36  0.63" 0.63* 0.85"" 1

m2)

Biological yield 041° 0.58" 0.69**" 0.96""* 0.96**" 1

(gm m?)

Harvest Index 039 028 0.63"* 090" 055" 0.76"" 1

*#%%=p<0.001, **=p<0.01, *=p<0.05
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The results of Pearson’s correlation coefficients analysis among the agronomic growth parameters
and yield of BD-4 and BARI Soybean-6 genotypes are presented in Table 4.2.7.1. A highly positive
significant association (p<0.001) was found between seed yield and pod number per plant (=0.71),
stover yield and seed yield (r=0.85), biological yield and stover yield (r=0.96), harvest index and
biological yield (r=0.76). There was a negative and non -significant (p>0.05) correlation between
pod number per plant and plant height after harvesting (r=-0.16).

4.2.8 Association of Chlorophyll content and growth parameters of different

varieties of soybean

Table 4.2.8.1: Correlation matrix of Chlorophyll content and Yield

Parameters  Chlorophyll Chlorophyll Pod number Seed Stover Biological Harvest
at 60DAP at 90DAP per plant yield yield yield Index
(gmm?) (gmm?) (gmm?)

Chlorophy! 1

at 60DAP

Chilorophyl  0.57* 1

at 90DAP

Pod number 0.31 0.69"*" 1
per plant

Seedyield  0.64"" 0.74"* 0.71°" 1

(gm m?)

Stover yield 0.61"** 0.81" 0.63*" 0.85"" 1

(gm m)

Biological  0.65"** 0.80"* 0.69"" 096"  0.96™ 1

yield

(gm m-2) . -k i 124 *

Harvest 0.51 0.49 0.63 0.90*  0.55" 0.76""" 1
Index

***=p<0.001, **=p<0.01, *=p<0.05

The results of Pearson’s correlation coefficients analysis among the chlorophyl content and yield
of BD-4 and BARI Soybean-6 genotype are presented in table 4.2.8.1. Pod number had highly
significant effect on chlorophyl at 90 DAP (r= 0.69). Seed yield had highly significant effect on
chlorophyl content at 60 DAP (r=0.64) and 90 DAP (1=0.74). Stover yield (r=0.61and r=0.81)
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biological yield (=0.65 and r=0.80) had also highly significant (p<0.001) effect on chlorophyll
content at 60 DAP and 90DAP respectively.

4.3 Effect of tillage on different nutrition composition of soybean

It is shown in table 4.3.1 that, the highest dry matter (88.39%) was found in the interaction of VT
and the lowest dry matter (84.54%) was found in the interaction of V2T2. The interaction of variety

and tillage systems had had no significant (p>0.05) effect on dry matter.

It is shown in table 4.3.1 that the highest CP (38.15%) was found in the interaction of V-T; and
the lowest (35.05%) was found in the interaction of ViT2. The interaction of variety and tillage
systems had no significant (p>0.05) effect on CP.

Carr et al. (2003) did not find any statistically significant differences on CP by using different
tillage techniques. Raji et al. (1999) found similar outcomes in their studies examining the effects
of various tillage techniques on soybean grain protein content. However, there was no statistically
significant variation in the tillage techniques used. This study aligns with the present findings.

It is shown in table 4.3.1 that the highest crude fiber (9.27%) was found in the interaction of V112
and the lowest (8.11%) was found in the interaction of V2T;. The interaction of variety and tillage

systems had a highly significant (p<0.001) effect on CF.

According to Jug et al. (2005), the largest grain crude fiber content was produced by no-tillage,
and it was significantly greater than that of conventional tillage. This study aligns with the present
findings.

It is shown in table 4.3.1 that the highest ash (5.90%) was found in the interaction of V,T and the
lowest ash (5.22%) was found in the interaction of VT2. The interaction of variety and tillage
systems had no significant (p>0.05) effect on Ash.

Ash content is an index of the mineral content of food materials that are needed for growth and
development. According to Jug et al. (2005), ash content had no significant effect on tillage. This

study aligns with the present findings.
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Table 4.3.1: Effect of tillage on different nutrition composition of soybean

Interaction of DM (%) CP (%) CF (%) Ash (%) EE (%)
Variety and

Tillage

ViTi 88.39+0.50 37.85+0.20 8.14%+0.03 5.19+0.41 15.93+0.38
V2T 87.42+1.43 38.15+0.27 8.11°+0.59 5.90+0.16 15.97+ 0.33
ViT2 84.54+0.59 35.05+0.43 9.27¢+0.16 5.22+0.10 14.324+0.39
VaoT» 83.17+0.76 36.16+0.18 8.56°+0.03 5.30+0.19 14.55+0.50
CvV 2.54 1.76 2.11 9.38 5.50

P value 0.82 0.18 0.001 0.22 0.82

Vi = BD-4, Vo= BARI Soybean-6; T)= Conventional tillage and T>= No-tillage; NS- non-significant, Means with
different superseripts in a column differ significamly; ***-p<0.001, **- p<0.01, *-p<0.05

It is shown in table 4.3.2 that the highest total nitrogen (6.11%) was found in the interaction of
V2T). The interaction of variety and tillage systems had no significant (p>0.05) effect on total
nitrogen. It may be due to the presence of fiber content. Gross energy was found highest (533.69
Kcal/kg) in the interaction of VT, in table 4.3.2. However, gross energy had no significant
(p>0.05) effect on tillage.




Table 4.3.2: Effect of tillage on different nutrition composition of soybean

Interaction NFE (%) Total Nitrogen Carbohydrate Gross Energy
Variety*Tillage (%) (%) (Kcal/kg)
ViTi 32.47+0.52 6.05+ 0.03 41.02+0.54 533.69+2.20
VaoT, 30.72+0.40 6.11+0.04 40.00+0.49 531.47£1.97
ViT, 37.30+0.83 5.61+ 0.07 45.41+0.8 520.59+2.27
VaT2 35.85+0.83 5.78+ 0.03 45.00+0.86 523.22+2.19
Ccv 3.20 1.92 4.05 1.00

P value 0.83 0.19 0.79 0.27

V; = BD-4, V,= BARI Soybean-6; Ti= Conventional tillage and T»= No-tillage; NS- non-significant, Means with different
superscripls in a column differ significantly; ***-p<0.001, **- p<0.01, *-p<0.05

4.3.3 Association of growth parameters and nutritional composition of
different Soybean varieties

Table 4.3.3.1: Correlation matrix of growth parameters and nutritional composition

Parameters Ash(%) CP((%) CF(%) EE (%) PlantHeight Branch Seed
after number after  Yield
harvesting harvesting (gm
(cm) m?)

Ash (%) 1

CP (%) 0.24 1

CF (%) 0.31 0.61"" 1

EE (%) 0.47" 0.69"* 0.44 1

Plant Height after 0.03 0.57"  0.29 0.54" 1

harvesting (cm)

Branch number after 0.37 0.31 048" 046"  0.58" 1

harvesting

Seed yield (gm m?) 0517 0.72"* 070" 0.68"" 042" 0.49" 1

**¥¥=p<0.001, **=p<0.01, *=p<0.05
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The results of Pearson’s correlation coefficients analysis among the agronomic growth parameters
and nutritional composition of BD-4 and BARI Soybean-6 genotype are presented in Table 4.3.3.1.
There was a highly positive significant (p<0.001) association was found in CF and CP(1=0.61),
EE and CP (r=0.69), Seed yield and CP (r=0.72), Seed yield and CF (r=70), Seed yield and EE
(=68).

Temperly et al. (2006) also found that there is a positive relationship between protein concentration

and grain production.

4.4 Effect of tillage on financial cost of soybean production

Table 4.4 shows the effect of tillage on the cost of soybean production. Economic results were
affected by the cropping system. The conventional tillage showed the highest cost (144,800-taka
h™") than no tillage (133,400-taka h!). The financial cost of conventional tillage was increased due
to the machinery cost, labor cost, time, weeding, etc. But the production was greater than no tillage.
Overall, it is seemed that irrigation improved the performance of the conservation system, as less
competition for water led to better crop growth and higher profits. According to Snapp et al.
(2005), this may have improved returns on investment.

Table 4.4: Effect of tillage on financial cost of soybean production

Tillage Cost (taka h!)
Conventional tillage 144,800
No tillage 133,400
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CHAPTER YV

SUMMARY AND CONCLUSION

S.1 Summary

Soybean is not only useful for human, but also a valuable source of feed for livestock. One of the
most extensively studied feed ingredients for feeding animals is soybean meal, which is also one
of the most crucial raw materials. Because of its ideal amino acid composition, soybean meal
(SBM) is the most widely utilized vegetable protein source for chicken feed. The soil structure is
affected by various tillage techniques, which in turn affects the availability of nutrients and the
growth of soybeans. This study was conducted to determine the effect of tillage on the production
performance and nutritional composition of soybean (Glycine max (L.) Merrill) in coastal areas.
The experiment was conducted with factorial Randomized Complete Block Design (RCBD)
involving two factors e.g. factor A (V= BD-4, Vo= BARI Soybean-6) and factor B (T)=
Conventional Tillage, T>= No Tillage).

The findings of the study revealed that, highest plant height was found in VT at 120DAP. Highest
branch number, leat number and chlorophy! content was found in V2T, at 90DAP. Highest number
of pods per plant, number of seed per pod, pod length, number of seed per plant was found in
BARI Soybean-6 in conventional tillage which was VT at harvesting. Highest Seed weight, seed
yield, stover yield, biological yield and harvest index was also found in V,T|. There is significant
(p<0.05) effect on plant height at 75SDAP and 120DAP. Branch number per plant at 75DAP and
90DAP had also significant (p<0.05) effect on tillage system and varieties. Tillage system and
varieties had also significant effect on Chlorophyl content at 90DAP. The interaction effect of
tillage and varieties had highly significant (p<0.001) effect number of seed per plant and number
of seed per pod. The interaction of tillage and varieties had significant (p<0.05) effect on seed

weight, seed yield, stover yield, biological yield.

DM, Ash, CP and EE had highest value in BARI Soybean-6 in conventional tillage. But the highest
value of CF was found in BD-4 in no tillage which is VT2 and had highly significant (p<0.001)
effect.
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5.2 Conclusion

It may be concluded that conventional tillage was found comparatively better than no-tillage
system by assessing both agronomic and nutritional parameters in coastal areas. Seed Yield,
Biological Yield, Harvest Index were found more in BARI Soybean-6 than BD-4 in coastal areas
because of their disease resistance capabilities. In case of nutritional parameters, CP%, Ash%,
EE% were also found higher in BARI Soybean-6 than those of BD-4 in coastal areas. So, it can be
said that from both varieties, BARI Soybean-6 (V2T)) responded more in both production and
nutritional composition in conventional tillage due to a favorable seedbed, more space, pod
initiation and development. The tillage methods and varieties did not have much significant effect
on cost. But the production was higher in conventional tillage than no tillage. To establish excellent
management practices in no-till, herbicide-free systems, future research should be concentrated on

the planting time for soybeans and the optimization of crimping and drilling equipment.
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