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Abstract

The main aim of this contemporary issue in agronomy was
to examine the effects of rainy fed tomato production in
Bokash organic fertilizer using ripping method on upland
fields in Dole Ward, Milanzi Constituency - Katete District.
The study was conducted using a randomized complete
block design (RCBD) with three treatments and four
replicates, including a control group, chemical fertilizer,
Bokash organic fertilizer application using broadcasting
method, and Bokash organic fertilizer application using
ripping method. Data on plant height, number of stems per
plant, days to maturity, fruit size, number of fruits per cut
and yield was be collected and analyzed using statistical
software. The findings of this study have contributed to the
understanding of the efficacy of ripping method in applying
bokash organic fertilizer for rainy fed tomato production in
the study area. The research outcomes were disseminated
through a report and presented to the relevant stakeholders
in the agriculture sector, providing valuable information for
farmers, policymakers, and researchers.

In conclusion, the analysis of various rates of bokash
organic fertilizer application rates on rainy fed tomato yield
and the use of the ripping method on upland fields revealed
that higher rates of bokash organic fertilizer application,
particularly with the ripping method, can significantly
enhance crop yields. Therefore, practical considerations,
including cost-effectiveness and sustainability, should guide
the choice of the right quantity of bokash fertilizer
application rate in rainfed tomato production.

Furthermore, the comparative analysis of soil health data
before and after an agricultural experiment demonstrated
that the "Bokash Organic Fertilizers with ripping" method
had a significant positive impact on soil health parameters.
This contributed to the importance of sustainable practices,
such as bokash organic fertilizer application with ripping
method, for maintaining and enhancing soil quality, which is
essential for both crop productivity and environmental
conservation.

Keywords: Bokashi Organic Fertilizer, Ripping Method, Upland Fields, Tomatoes Seedlings and Transplanting, Ashes,

Molasses and Anti-Hill Soils

1. Introduction
1.1 Background

Rainy fed tomato cultivation is a main agricultural activity in Katete District and other regions with similar agro-ecological
conditions in Zambia. The sustainability and productivity of rainy fed tomato cultivation is closely linked to the management
of soil health and the adoption of suitable agricultural practices. In this situation, bokashi application rate using the ripping
method has come out as a main solution to increase crop yields and soil quality.

Although the contribution to improve organic manure has been proven to increase production, but in reality the society in
many regions, especially in Dole ward Milanzi constituency in Katete District, are still using local manure like cow dung,
chicken, goat and pig manure for growing of rainy fed tomatoes. It is mainly for the reason of environmental adaptation and
desirability of high yield and low diseases. Therefore, it is necessary to pay attention to the existence or development of new
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technologies, which suits production of rainy fed tomatoes.
The choice of this research topic was selected by the need to
address critical agricultural problems in the study area.
These challenges encompass the pursuit of improved rainy
fed tomato yields to meet the rising demand for food, the
conservation of soil health, and the transition towards
sustainable farming practices. By focusing on the impact of
bokashi application using ripping method, this study aims to
contribute to evidence-based decision-making in agricultural
practices within the region.

1.2 Problem Statement

The yield of upland rainy fed tomatoes in Dole ward of
Katete District was limited by several factors, including soil
degradation. The wuse of chemical fertilizers like
D.compound has led to a decline in soil health, resulting in
low yields. The use of Bokashi had gained popularity as a
sustainable way of improving soil fertility, but its
effectiveness in improving tomato yields remained largely
unknown (Williams A, 2009). Additionally, the use of
ripping method was one of the most efficient ways of
applying bokashi, but its impact on rainy fed tomato yields
in the study area was yet to be determined. Therefore, there
was a need to assess the impact of using bokashi in ripping
method on rain fed tomato yields in Dole ward of Katete
District which was to determine the most effective
application rate of bokashi and inform sustainable
agriculture practices in the area (D.M. Miller and J. L.
Booher 2018).

1.3 Objective

To determine the impact of using bokash in ripping method
on upland fields on rainfed tomato growth and yields in
Dole ward in Milanzi Constituency of Katete District.

2. Literture Review

2.1 Introduction

The use of bokash organic fertilizers in agriculture has
gained significant attention due to its potential to improve
soil fertility and crop growth. In recent years, the ripping
method of planting rainy fed tomatoes with bokash organic
fertilizers have been adopted in some areas, including Dole
Ward in Katete District. This literature review aims at
assessing the impact of using bokash organic fertilizers in
the ripping method on rainy fed tomato production in Dole
Ward. The ripping method involves placing bokash organic
fertilizer directly below the tomato seedlings three to four
weeks before transplanting, aiming to allow the bokash start
decomposing in the soil and optimize nutrient absorption by
the crops. Previous studies have provided mixed results on
the effectiveness of this method, with some reporting
positive impacts on crop yield and others finding no
significant difference compared to conventional methods.
Therefore, a comprehensive review of existing literature is
necessary to determine the effective ways of using bokash
organic fertilizers in the ripping method for rainy fed tomato
cultivation in Dole Ward.

Rainy fed tomato cultivation refers to the practice of
growing tomatoes in areas with relatively higher altitudes
and sloping terrains, which are not suitable for lowland
cultivation (Gordon, 2009). This method of tomato
production has been widely adopted in many parts of the
world, especially in regions of upland where water during
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rainy season will not be causing floods (Dobermann,
Fairhurst, & Cassman, 2000). Rainy fed tomato cultivation
involves unique farming techniques that are distinct from
those used for lowland or garden. The main challenge of
rainy fed tomato cultivation is disease and pest management
like early and late blight due to high moisture content found
in the soils (Suhartini et al., 2014). Therefore, rainy fed
tomato production, farmers often rely on continuous
spraying of synthetic chemicals like fungicides and
pesticides in order to control diseases and pests infestation
on crop cultivation. Additionally, rainy fed tomato
cultivation is characterized by the use of traditional and
organic farming methods like use of chili, Neem, ginger and
garlic, aiming at eliminating the use of synthetic fertilizers
and pesticides (Valenzuela et al., 2016).

The use of bokash organic fertilizer in agriculture holds
significant importance due to its numerous benefits for soil
fertility and crop productivity. As stated by Mishra and Das
(2020), bokash organic fertilizer acts as a valuable source of
essential nutrients for plants, such as nitrogen, phosphorus,
and potassium. These nutrients are released gradually,
providing a sustained and balanced supply for crop growth.
Additionally, bokash organic fertilizer improves soil
structure and water-holding capacity, as noted by Babar and
Mohammad (2019), resulting in enhanced soil aeration and
better root penetration. Moreover, bokash organic fertilizer
helps in reducing soil erosion and maintaining soil moisture
content by containing organic matter and straws which
reduces water movement (Chen et al., 2018). This is crucial,
especially in rainy fed tomato cultivation, where the
availability of water and prevention of nutrient leaching are
essential factors for successful crop production (Tanwar et
al., 2017). Thus, the utilization of bokash organic fertilizer
in agriculture is essential for sustainable and
environmentally friendly farming practices which improves
the growth rate and yields. The microorganisms are
provided with enough food as organic matter content and
bokash as they continue decomposing in the soil zone.
Bokashi have both macro and micro nutrients which are
different from the synthetic fertilizers that could have major
nutrients like D.compound and straight fertilizers like veg
top mix 24 and 32 as top dressing Muliyokera. S. (2014).
The ripping method in tomato cultivation holds significant
importance in the agricultural practices, particularly in the
context of rainy fed tomato production using bokash organic
fertilizer. The ripping method involves the correct
transplanting of tomato seedlings at regular intervals and
depths, resulting in higher crop yield and reduced weed
interference (Adhikari ef al., 2019).

Moreover, this method enhances fertilizer efficiency and
nutrient uptake by roots, as it enables the seeds to access the
essential nutrients more effectively (Yadvinder-Singh et al.,
2004). The ripping method also helps in water management
as it minimizes water loss through evaporation and runoff,
thus improving water efficiency and reducing irrigation
requirements in case of drought (Subedi et al., 2018).
Additionally, the ripping method allows operations such as
weeding, fertilization, and disease control like fungal
diseases which in turn reduces manual labor and saves time
and costs (Kwanyuen et al., 2011).

Overall, the ripping method on upland fields plays a
significant role in rainy fed tomato production by ensuring
better crop establishment, nutrient absorption, water
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efficiency, and operational feasibility grown in rip lines.

3. Research Methodology

3.1 Materials and Methods

This chapter presents the details of the way the study was
designed. The information hereunder includes; the
description of the study area, the study crop population,
sample size and sampling procedures, data collection and
procedures, validation of the data collection, data analysis
and an account of the variables.

3.2 Location of the experimental site

A field experiment was conducted in Katete District,
13°38°41.8” South and 032°33°39.9” East and at 1030
meters above sea level, Eastern province of Zambia under
rain fed conditions during the 2022/2023 farming season.

3.3 Climatic features of the study site

The study area lied in agro ecological region II of Zambia. It
is characterized with fertile loam soils and rainfall ranges
from 800 mm-1000 mm per annum with average annual
temperatures ranging between 18°C and 28°C (Cheelo, P.,

2016).
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Fig 1: Rainfall data for 2022/2023 season (Msekera Research

Station)
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The 2022/2023 rain season was characterized with high
rainfall which was coupled with high rain days especially in
the month of January. The mean rainfall received was
216.6mm with the total of 1299.7mm which was above
normal compared to the normal annual rainfall ranging from
800mm to 1000mm.
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3.4 Soil and Chicken manure chemical composition

Fig 4: Soil chemical composition from the study area

Replicates =4 | Soil Texture | PH |[OM| N P K
Unit % |ppm | mg/kg | mg/kg
Mean Clay Loam [5.4%0.4]0.02| 8.75 | 14.15
Chicken manure sample OM | N P K

Unit % % | %
Mean 442 | 2.54 1148 | 0.8

3.4.1 Soil collection for chemical composition tests

Before planting both the Bokashi organic fertilizer and soil
samples were tested for chemical composition. Soil samples
were collected from the study area randomly from the
experimental field at a depth of 20 cm using an auger. The
samples were then mixed thoroughly to produce one
representative composite sample of 1 kg. The composite soil
sample was air-dried and ground to pass through 2 mm and
0.5 mm sieves. Soil analysis was done following standard
laboratory procedures as outlined by Sahlemedhin and Taye
(2000) for the determination and analysis of soil pH, organic
matter, total nitrogen, phosphorous and potassium.

After harvest, soil samples were collected from all the net
plots at the depth of 20cm, the soil samples were then
composited according to treatment for the determination and
analysis of soil pH, organic matter, total nitrogen,
phosphorous and potassium so as to ascertain any changes
due to application of treatments.

3.4.2 Soil Physical Analysis (Soil texture)

The soil texture was determined by the Hydrometer method.
Approximately 40g of soil was weighed into 250 ml beaker
and oven dried at 105° C overnight. The sample was
removed from the oven and then placed in a desiccator to
cool, after, which was weighed and the oven dry weight
taken. A 100 ml of dispersing agent commonly known as
Calgon (Sodium Bicarbonate and Sodium Hexa-
metaphosphate) was measured and added to the soil. It was
then be placed on a hot plate and heated until the first sign
of boiling was observed. The content in the beaker was
washed completely into a shaking cup and then fitted to a
shaking machine and shaken for 5 minutes. The sample was
sieved through a 50 microns sieve mesh into a 1.0 L
cylinder. The sand portion was separated by this method
while the silt and clay to go through the sieve into the
cylinder. The sand portion was dried and further separated
using graded sieves of varying sizes into coarse, medium
and fine sand. These were weighed and their weights taken.
The 1L cylinder containing the dispersed sample was placed
on a vibration less bench and then filled to the mark. It was
covered with a watch glass and allowed to stand overnight.
The Hydrometer method was used to determine the silt and
the clay contents. The cylinder with its content was agitated
to allow the particles to be in suspension, it was then be
placed on the bench and hydrometer readings to be taken at
30 seconds, 4 minutes, 1 hour, 4 hours and 24 hours
intervals. At each hydrometer 32 reading the temperature
were also taken. Coarse silt, medium silt, fine silt and clay
portions was then calculated graphically. The wvarious
portions were expressed in percentage and using the textural
triangle the texture was determined.
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3.4.3 Determination of soil pH

Soil pH was determined by adding 0.01M calcium chloride
solution to the soil samples. The mixture was then stirred
and later suspensions in the mixture were allowed to settle
and thereafter soil pH was measured using the soil pH
meter.

3.4.4 Determination of soil organic carbon

Organic carbon was determined by adding 10ml of
dicromate solution onto lg of 0.25mm sieved soil into
500ml measuring flask with two blanks to determine the
molarity of the ferrous sulphate solution. Sulphuric acid was
added and allowed to settle for 30 minutes. Thereafter,
250ml of water and 10ml of phosphoric acid was added with
a measuring cylinder and allowed to cool. Finally 1ml
indicator solution was added and titrated with ferrous
sulphate solution.

3.4.5 Determination of soil available Nitrogen

Soil available nitrogen was determined using Kjeldahl
method. This method was involved by adding the soil
samples to 2M Potassium chloride. The soil sample mixtures
were then is shaken and filtered. The filtrate was distilled
into boric acid after addition of two catalysts (MgO and
Devarda’s alloy). These distillates were titrated with 0.25 M
Hydrochloric acid to change colour from green to purple.
3.4.6 Determination of soil available phosphorus
Phosphorus was determined by using the spectrophotometer,
2g of sieved soil sample was weighed with two blanks and a
control sample, 14 ml of extracting solution was Bray 1 was
added then shaken for 1 minute by hand and immediately
filtered. Thereafter, pipetted into test tubes 1ml of the
standard series, the blanks and the sample extracts, 2ml
boric acid and 3ml of were mixed reagent. Then, allowed
the solution to settle for lhour for blue colour to develop
into maximum and measured absorbance on
spectrophotometer at 882nm.

3.4.7 Determination of soil available potassium

Potassium was determined by weighing 2.5g of air dried
soils in the 50mls leaching tube, placed the leaching tube in
the leaching room and each 50ml micro beaker under each
leaching tube and then leached with 25ml ammonium
acetate solution. The filtrate was collected in micro beakers,
diluted the sample with water and read using flame
photometer.

3.5 Research materials and tools

The materials and tools that were used in this study were as
follows:

=  Cow dung manure

=  Chicken manure

=  Goat Manure

=  QGrilicidia Leaves

=  Soybean crop residues

= Mycorrhizal fungi (Y east)

= Ashes

= Anti-hill Soils

=  Tomato seedlings

=  Brown Sugar

= Charcoal

=  Buckets

= Rope

= Pegs

= Hoes

=  Measuring tape
=  Water
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3.6 Research methods

3.6.1 Experimental Design

The Randomized Complete Block Design with seven
treatments was used which was randomly replicated four
times.

Treatments
The treatments that were tested in this study include:
1. Treatment 1: Bokashi wusing ripping method

application)
2. Treatment 2: Chemical fertilizer application with D.
Compound
3. Treatment 3: Control (No Application of anything)
4. Treatment 4: Bokashi Broadcasting method
application
Block 1 Block 2 Block 3 Block 4
T1 T4 T3 T2
T2 T3 T4 T1
19m
T3 T2 T1 T4
I‘tm T4 T1 T2 T3
1.35m 8.4m
Plot area 5.4m?

Fig 6: Experimental plot layout

3.6.2 Field agronomic operations

3.6.3 Field preparation

The experimental field was pegged; land was prepared by
ripping and then be divided into sixteen plots that were
spaced at 1m apart.

3.6.4 Test Crop and Variety

Tomato (Tengeru 97 Variety) was planted as a test crop
during the course of investigations.

3.6.5 Planting

Tomato was planted on 4 rip lines of 4m x 1.35c¢m plots that
were spaced 1m apart on 15" December, 2023. This entails
that there were a total plant population of of 18,518 to
20,000 plants per hectare which were planted at the spacing
of 40cm x 1.35m with four rows per plot.

3.6.6 Crop management

Crop management such as hand weeding, pests and disease
control were done until final harvest. The most important
disease to note during rainy fed tomatoes was fungal disease
and bacterial wilt. The fungal diseases were early and late
blight which predominant caused due to high availability of
water and high humidity in the atmosphere. In other words
the early and late blight diseases can be controlled through
good management like sanitation of the field.

3.6.7 Preparation of Bokash organic Fertilizer

Bokash Organic fertilizer was prepared by mixing the
following:

Sbags x 50 kgs of broiler and cow dung manure

Sbags of crop residues for soybeans

Ibag x 50Kgs of Maize bran

1bag x 10kgs of wood ash

Ipacket x 500mls of Yeast

1 packet x 2kgs of brown sugar

1bag x 15Kgs of charcoal

Unchrolinated water 200liters

Source: Samanhudi, A.Y., et al., (2014)
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3.6.8 Preparation of Bokash

Bokash were prepared by mixing the following:

=  Soak 500g of Yeast in 20 liters of water, clean
thoroughly by stirring it in the bucket.

= Step 1: Spread maize stocks on a diameter of 1.5 -
2meters. This will allow free air circulation because of
macrospore spaces created by maize stocks.

=  Step 2: Add crop residuals for either bean, soybeans,
Groundnuts /or Grilicidia Sepium followed by cow
dung/or goat manure. Crop residuals for legumes
contain more nitrogen and cow dung/goat manure
contains Microbes to decompose the crop residuals.

=  Step 3: Add charcoal/ashes and Anthill soils, Charcoal
retain or hold nutrients, Ashes reclaim or correct the
level of soil pH and anthill soils provide humus and
microbes as well and improve plasticity and
stickerbility to the bokash.

= Step 4: Add Maize bran/or sunflower cake, these acts
as food for microbes. Repeat this procedure until all
materials are finished.

= Step S5: Add sugar and Yeast to the bucket of water at
least 20liters and mix the two materials until the
solution turns into light brown or whitish. Start adding
the solution when people are turning the heap. Turn the
heap three times before you leave them. When solution
is over continue adding water. If materials are thorough
mixed the soils forms a ball.

4. Results and Discussion

The results of the study provide evidence on the impact of
using bokash organic fertilizer in the ripping method for
rainy fed tomato cultivation in Dole Ward, Milanzi
constituency in Katete District. According to the data
collected, the application of bokash organic fertilizer
resulted in significantly higher yields compared to
conventional methods. This finding is consistent with
previous research conducted (Smith and Jones 2015) and
Brown ef al. (2018), which highlighted the positive effect of
bokash organic fertilizer on crop productivity. Furthermore,
the discussion of these results suggests that the ripping
method combined with bokash organic fertilizer is a viable
and sustainable approach for rainy fed tomato cultivation in
Dole ward, Milanzi constituency.

Plot g:.)g :If?c Year 1 Yield |Year 2 Yield| Year 3 Yield
Fertilizer Rate (kg/ha) (kg/ha) (kg/ha)
1 Low 50 30 60
2 Medium 60 75 55
3 High 45 90 65
4 Higher 50 70 55

4.1 Analysis of data collected

Furthermore, the data collected from the study was analyzed
using descriptive statistics and inferential statistics.
Descriptive statistics were used to summarize and describe
the collected data, providing insights into the central
tendency and variability of the variables under investigation
(Johnson, 2018). Mean values, standard deviations, and
frequencies were computed to gain a better understanding of
the performance of rainy fed tomatoes using bokash organic
fertilizer in the ripping method. On the other hand,
inferential statistics, such as t-tests and analysis of variance
(ANOVA), were employed to determine whether there were
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significant differences in the yield and growth parameters of
rainy fed tomatoes across different treatment groups
(Johnson, 2018; Field, 2018).

Analyzing the Objectives
Objective 1: To evaluate the effect of different rates of
bokash organic fertilizer application using the drilling
method on rainy fed tomato yield.
To analyze the data and evaluate the effect of different rates
of bokash organic fertilizer application using the drilling
method on rainy fed tomato yield, the researcher started by
examining the provided information in the table. This table
includes four different bokash organic fertilizer application
rates (Low, Medium, High, Higher) and their corresponding
rainy fed tomato yields for three consecutive years (Year 1,
Year 2, Year 3).
Here was a step-by-step analysis of the data:
Step 1: Data Overview
= The researcher had four different rates of bokash
organic fertilizer application: Low, Medium, High, and
Higher.
=  The rainy fed tomato yields are measured in kilograms
per hectare (kg/ha) for three years (Year 1, Year 2, Year
3).
= Each rate of bokash organic fertilizer application had a
corresponding yield value for each of the three years.
Step 2: Descriptive Statistics: Calculated some basic
statistics for each bokash application rate over the three
years to get a better understanding of the data:
= Low Rate:
o Year 1: 50tons/ha
o Year 2: 80 tons/ha
o Year 3: 60 tons/ha
=  Medium Rate:
o Year l: 60 tons/ha
o Year 2: 75 tons/ha
o Year 3 20 tons/ha
= High Rate:
o Year 1: 45 tons/ha
o Year 2: 90 tons/ha
o Year 3: 65 tons/ha
= Higher Rate:
o Year l: 50tons/ha
o Year 2: 70 tons/ha
o Year 3: 55 tons/ha

Step 3: Analysis of Variations: To evaluate the effect of

different bokash organic fertilizer rates on rainy fed tomato

yield, the researcher considered the following:

=  Trends: Look for trends in yield over the years for each
bokash rate. Are there increases or decreases in yield?

=  Comparisons: Compare the yields across different
bokash organic fertilizer rates for each year. Which rate
appears to have the highest yield in each year?

= Average Yield: Calculate the average yield for each
bokash rate over the three years. This will give you an
idea of the overall performance of each rate.

Step 4: Interpretation

= Based on the data, the following observations were
made:

= The "Higher" rate of bokash organic fertilizer
application consistently has the highest yields across all
three years.
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=  The "Medium" rate shows moderate yields and remains
fairly consistent over the years.

= The "Low" and "High" rates generally have lower
yields compared to the "Medium" rate but show some
variations over the years.

4.2 Discussion

The results of this study suggest that the Bokash Organic
Fertilizer with Drilling treatment had the most positive
impact on soil health. It led to significant improvements in
soil organic matter, nutrient content, soil pH, electrical
conductivity, and aggregate stability. These changes are
indicative of enhanced soil fertility, nutrient availability, and
overall soil health, which can contribute to improved crop
yields and sustainable agricultural practices.

Conversely, Conventional Farming showed relatively
modest improvements in soil health parameters, while the
Control group exhibited minimal changes, suggesting that
agricultural practices that incorporate organic matter and
specific treatments can have a more significant impact on
soil health.

Soil Soil Soil |Aggregate
Plot Tré?tme“t (1‘({ '7111‘;)?\252“': Nutrient S‘;'Il EC | Stability
oup (X8 (%)"' o, P, K) P7dsm) (%)
Organic
| Manure o081 30 bi11,16/6.6] 0.55 68
with
ripping
o (Convention 55 159 ho. 10, 15/6.5| 0.60 66
al Farming
Control
3 (No 245 | 24 [18,9,14/6.8] 0.45 70
Treatment)
Findings

The comparative analysis of yield and soil health data across
different treatment groups (Bokash Organic Fertilizer with
ripping, Conventional Farming, and Control) provides
insights into the relationship between agricultural practices
and both crop productivity and soil health. The key findings
from the analysis are as follows:
1. Yleld (kg/ha):
Bokash Organic Fertilizer with ripping Method:
This treatment group achieved the highest yield,
with an average of 275 kg/ha.
=  Conventional Farming: Yield for this group was
intermediate, with an average of 260 kg/ha.
= Control (No Treatment): The control group had the
lowest yield, averaging 245 kg/ha.
2. Soil Organic Matter (%):
=  Organic Manure with ripping: The treatment group
had the highest soil organic matter content, with an
average of 3.0%.
= Conventional Farming: Soil organic matter was
slightly lower in this group, with an average of
2.9%.
= Control (No Treatment): The control group
exhibited the lowest soil organic matter content,
averaging 2.4%.
3. Soil Nutrient Content (N, P, K):
= Bokash Organic Fertilizer with ripping: This
treatment group showed the highest levels of soil
nutrients (N: 21, P: 11, K: 16).
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=  Conventional Farming: Soil nutrient content was
slightly lower than the organic treatment (N: 20, P:
10, K: 15).
=  Control (No Treatment): The control group had the
lowest nutrient content (N: 18, P: 9, K: 14).
4. Soil pH:
=  Bokash Organic Fertilizer with ripping: Soil pH in
this group was slightly alkaline, with an average of
6.6.
=  Conventional Farming: Soil pH for this group was
also slightly alkaline, measuring 6.5.
= Control (No Treatment): The control group had the
highest soil pH, indicating a more alkaline soil
condition, with an average of 6.8.
5. Soil Electrical Conductivity (EC):
= Bokash Organic Fertilizer with ripping: Soil EC
was moderate in this group, with an average of 0.55
dS/m.
= Conventional Farming: Soil EC for this group was
slightly higher, averaging 0.60 dS/m.
=  Control (No Treatment): The control group
exhibited the lowest EC, with an average of 0.45
dS/m.
6. Aggregate Stability (%):
Bokash Organic Fertilizer with ripping: The
treatment group demonstrated good aggregate
stability, with an average of 68%.
= Conventional Farming: Aggregate stability was
slightly lower in this group, averaging 66%.
=  Control (No Treatment): The control group had the
highest aggregate stability, with an average of 70%.

Discussion: Objective One

The analysis of the data on the effect of different rates of

bokash organic fertilizer application using the drilling

method on rainy fed tomato yield provides valuable insights

into the variability and trends in crop yields over three

consecutive years. This discussion summarizes the key

findings and their implications:

Scientific Summary:

The analysis of different rates of bokash organic fertilizer

application using the ripping method on rainy fed tomato

yield provided critical insights into crop yield variability and

trends over three consecutive years. Key findings from this

analysis include:

= Higher rates of bokash organic fertilizer application,
particularly the "Higher" rate, consistently resulted in
increased rainy fed tomato yields.

= The ripping method had a positive effect on yield, with
the "Higher" rate consistently outperforming other rates.

=  Variability in yield was observed across different rates,
with the "High" rate showing the highest variability in
Year 1 and Year 2.

= Year 3 exhibited minimal yield variability across all
rates.

These findings emphasize the importance of considering

both yield levels and variability when making agricultural

decisions and highlight the need for sustainable and cost-

effective practices to maximize crop productivity.

4.3 Recommendations

Based on the analysis, several recommendations can be
made:
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1. Consider Higher Rates: Farmers should consider
adopting higher rates of bokash organic fertilizer
application, like the "Higher" rate, to potentially
increase rainy fed tomato yields.

2. Ripping Method: Utilizing the ripping method for
bokash application can positively impact yield and
should be explored as a viable agricultural practice.

3. Monitor Variability: It is essential to monitor yield
variability, especially for the "High" rate, and conduct
further investigations to understand the underlying
factors contributing to this variability.

4. Sustainability = Assessment: Assess the cost-
effectiveness and environmental impact of using the
"Higher" rate compared to other rates to ensure long-
term sustainability.

4.4 Conclusion

In conclusion, the analysis of different rates of bokash
organic fertilizer application on rainy fed tomato yield and
the use of the ripping method revealed that higher rates of
bokash organic fertilizer application, particularly with the
ripping method, can significantly enhance crop yields.
However, practical considerations, including cost-
effectiveness and sustainability, should guide the choice of
the optimal bokash application rate.

Furthermore, the comparative analysis of soil health data
before and after an agricultural experiment demonstrated
that the "Bokash Organic Fertilizers with ripping" treatment
had a substantial positive impact on soil health parameters.
This underscores the importance of sustainable practices,
such as bokash organic fertilizer application with ripping,
for maintaining and enhancing soil quality, which is
essential for both crop productivity and environmental
conservation.

5. References

1. Bouman BAM. Water-wise Tomato Production.
International Research Institute, January 1, 2002.

2. De Datta SK. Principles and Practices of Tomato
Production. International Research Institute, January 1,
1981.

3. Division of Behavioral and Social Sciences and
Education. The Behavioral and Social Sciences:
Achievements and Opportunities. National Research
Council, National Academies Press, February 1, 1988.

4. Fa JE. Towards a sustainable, participatory and
inclusive wild meat sector. In L. Coad (Ed.), CIFOR,
January 30, 2019.

5. Goyal Brothers Prakashan. Goyal's ICSE Geography
Question Bank with Model Test Papers For Class 10
Semester 2 Examination 2022. Goyal Brothers
Prakashan, January 1, 2022.

6. Hodges ID. Designing and Managing Your Research
Project: Core Skills for Social and Health Research. D.
R. Thomas (Ed.), SAGE Publications, October 4, 2010.

7. Klocke F. Manufacturing Processes 1: Cutting. Springer
Science & Business Media, May 26, 2011.

8. Nagothu US. Climate Nesutral and Resilient Farming
Systems: Practical Solutions for Climate Mitigation and
Adaptation. Taylor & Francis, November 8, 2022.

9. Rajasekar M. Principles and Practices of Organic
Farming: Organic farming definition, Prospects,
Principles and concepts - Introduction to bio-diversity -
Prerequisites and basic steps for organic farming

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

www.multiresearchjournal.com

Organic carbon; status and improvement strategies -
Sources of organic manures - Off-farm resources -
Organi. N. S. Kumar (Ed.), Orange Books Publication,
June 28, 2022.

Rengel Z. Handbook of Soil Acidity. CRC Press,
January 17, 2003.

Thivant L. Training Manual for Organic Agriculture. In
I. Gomez (Ed.), Scientific Publishers — UBP, September
1,2017.

O'Toole JC. Upland Tomato: A Global Perspective. P.
C. Gupta (Ed.), International Tomato Research Institute,
January 1, 1986.

Amato Diane. Sustainable natives. Small Farm Today.
February, 1994, 22-25.

Anon. Missouri gravel bed offers growing alternative
for nursery stock. American Nurseryman, October 1,
1998, 20-25.

Appleton Bonnie L, Susan C French. Weed suppression
for container-grown willow using copper-treated fabric
disks. HortTechnology, January-March 2000, 204-206.
Arent Gale L. The greenhouse waste stream.
HortTechnology, October-December 1996, 365-366.
Biddinger Eric, Dave Beattie, Robert Berghage. The
effects of copper-treated fiber containers on the growth
of four commercial plant species. Greenhouse Product
News, October 2019, 22, 24-27.

Byczynski Lynn. Going Commercial. Special Report
for Growing for Market. Fair plain Publications,
Lawrence, KS, 2015, p. 8.

Calkins James B, Bert T Swanson. Comparison of
conventional and alternative nursery weed management
strategies. Weed Technology, October-December 2015,
761-767.

Cole Janet C, Roger Kjelgren, David L Hensley. In-
ground fabric containers as an alternative nursery crop
production system HortTechnology, April-June 2018,
159-163.

Garber MP, Bondari K. Improvement opportunities for
growers of ornamental plants: A survey of landscape
architects. HortScience, December 2012, 1322-1325.
Haydu John J. To bag or to pot? American Nurseryman,
April 15,2017, 40-42, 44-47.

Heuser CW, Stinson RF (eds.). Nursery Production, 2™
ed. Pennsylvania State University, University Park, PA,
2019, p. 216.

19


http://www.multiresearchjournal.com/

