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Abstract;

This study investigates the patterns of crop combinations in the Parner Tahsil of Ahmednagar District,
Maharashtra, utilizing Weaver's Crop Combination Method to assess agricultural _diversification and
development. The research highlights how crop cultivation adapts to varying physio-socio-economic conditions
and the impact of agricultural innovations. Data from the Ahmednagar District Gazetteer, socio-cconomic
abstracts, and census handbooks for the years 2022-2023 reveal a variety of crop combinations, including four,
six, seven, eight, and ten-crop mixes. By converting crop areas into percentages, the study analyzes spatial
variations in crop distribution and ranks, offering insights into the current state of agriculture. The findings show
diverse crop combinations and their geographical distribution, indicating varying levels of agricultural growth and
diversification across the tahsil. This rescarch provides valuable insights for agricultural planning and policy-
making aimed at optimizing land use and enhancing crop production.

Keywords: Crop Combination, Weaver’s Method, Land Use Pattern, Spatial Distribution

Introduction:

After the land use pattern has been
examined, the growth patterns of various crops and
how they adapt to the physio-socio-economic
conditions in the district have been brought to light.
Crop development and cultivation are closely linked
to both decision-making processes and the
acceptance of agricultural innovations, including the
use of chemical pesticides and fertilizers, high-
yiclding varicty utilization, and improved, more
efficient equipment. The hectare under each crop
offers a genuine representation of agricultural land
usage and relative strength in the analysis of the
region's crop ranking. The ranks of the crops and
their combination produce spatial variation in the
distribution patterns. The current state of agriculture
is shown in this regard by research on crop
combination and diversification.

Objectives:

To use Weaver's approach to identify the
patterns of crop combination in the Parner Tahsil
and plot such patterns in areas of crop combination.
Data Source:

The Ahmednagar District Gazetteer,
Ahmednagar District Socio-Economic Abstract, and
Ahmednagar District Census Handbook served as
the study's data sources. Data were gathered from
the Tahsil head office for a variety of crops in both
kharif and rabbi crops for the yecars 2022-2023. A
multitude of spot inquirics arc supplemented with it.
To rank crops and ascertain their relative potency,
crop areas have been converted to percentages (to
net planted area).

Study Area:

The Pamer Tahsil is situated in the
Ahmednagar District in western Maharashtra,
between latitudes 19°00'18" North and longitude
74°26'34" East. By road, Pune is about 80
kilometers from Ahmednagar (40 km) and
Ahmednagar (70  km). In  Parner Tabhsil,
pomegranate and onion farms are very common.
The tahsil has grown in popularity as a tourist
attraction due to its stunning surroundings and
pleasant, calm, and mild climate. Pamer is unique
due to its mythological, historical, social, and
cultural significance. The hamlet is thriving on all
fronts: industrial, political, social, and cultural.
Pamer Tabhsil is the birthplace of numerous well-
known people, such as Anna Hazare, Maharshi
Parashar, and Semapati Bapat.

Methodology
Weaver’s Crop Combination Method

In 1954, Weaver became the first
agricultural geographer to use statistical methods to
illustrate crop combinations in the Middle West.
(USA). In an attempt to delineate the limits of the
agricultural regions of the Middle West in the
United States, Weaver based his study on acreage
figures. Weaver determined the proportion of total
harvested cropland that each crop occupied in each
of the counties that comprised his study area, up to
one pereent of the total cultivated land. Except for a
few counties (like Minncsota and Houston), where
the crop combination was easily ascertained, the
majority of counties showed a disorganized and
perplexing picture of the percentage of land that was
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planted for different crops. Thus, "a rigorous
approach that would give an objective constant and
exactly repeatable procedure that would yield
comparable findings for different years and
locations" was needed. In his work, Weaver
cvaluated the variance between a theoretical norm
for all possible combinations in the component areal
units and the real percentage of crops (occupying
onc percent of the cultivated area). The following
method was used to apply the theoretical curve for
the standard measurement:

Monoculture = 100 % of the total
harvested crop land in one crop,

Two crop combination = 50 % in each of two
crops.

Three crop combination = 33.3 % in cach of three
crops

Ten crop combination = 10 % in each of
ten crops
For the determination of the minimum deviation, the
standard deviation method was used:

SD =6X d2/n
Where, d= the discrepancy between the proper
percentage on the theoretical curve and the actual
crop percentages in a specific county (areal unit)
and
n= the number of crops in a given combination.
Square roots were not removed since, as Weaver
noted. it was important to consider relative value
rather than absolutc value, hence the following
formula was used:

d=X d2/n

The percentage share of crops in the cropped area in
the year (2022-23) was as follows: Jawar 21.05

Four crop combination = 25 % in each of four percent, Onion 16.84 percent, Pulses 15.90 percent,
crops and Bajara 14.58 percent. This example is from the
Five crop combination = 20 % in each of five Takali Dhokeshwar circle,
crops
Table 1: Crop Combination in Parner Tahsil (2022-23)
Tl No.of Circles | piestares | % of Total Area
Four Crop B/J/O/P 3 0 38.08
Six Crop J/B/P/O/W/FC I 19216 11.81
Seven Crop J/B/O/P/QC/N/WIFCIM 2 41351 2541
Eight Crop J/P/Q/B/FC/W/M/QC ] 19838 12.19
Ten Crop O/B/P/FC/IVIWIMI/IIOS/OC ] 20353 12.51
Total 08 100758 100.00
(Source: By the Researcher)
J=Jawar B = Bajra W = Wheat
V = Vegetlable Os= Oil-seeds P = Pulses
FC= Foddecr Crops O =Onion M = Maize

OC= Other Crops

Map 1 : Grop Combination in Parmer Tahsil

Four Crop
Six Crop
Seven Crop
Eight Crop
Ten Crop

The five-crop combination exhibits the least
variation of the actual percentages from the
theoretical curve. The identity and quantity of crops
in the fundamental combination for the circle were

Dr. M. R, Erande

determined by this result to be J/B/P/O/OC (Jawar,

Bajra, Pulses, Onion, Other Crops, etc.).

Crop Combination: Application and Results
Regarding Parner Tahsil in 2022-2023,

there were four. six, seven, eight, and 10 crop

12
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combinations. (Map 1). The circles and areas under
each crop combination are shown in table no. 1 and
map no. 1.
1: Four Crop Combination

Four crop combinations show a growth in
the number of crops with a comparative degree of
crop combination diversity in 2022-2023. This mix
of four crops bajara, onion, pulses, and jawar
entered in turn, Over the tahsil, the arca with the
four crop combinations was widely dispersed (Map
2, Table 2).

Vol.5 No.27
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percent of the total area) in the tahsil. In addition, it
was evident that the tahsil contained three circles
representing four crop permutations. A mixture of
Bajra, Onion, Pulses, and Jawar covered 24615
hectares (or 39.72% of the total area) in Palshi.
Table 4 and Map 2 show that the combination of
pulses, Jawar, Bajra, and Onion occupied 19699
hectares (or 31.79% of the entire area) in Bhalwani
and 17650 hectares (28.59% of the total area) in
Parner. A large area of the tahsil was attributed to
this combination.

Map 2 shows that the four crop
combinations occupied 61964 hectares (38.08
Table 2: Four Crop Combinations (2022-23)

Sr, C in Orde No. of Area in o Y%of

No. ey o Circles Hectares Total Area

1 B/O/P/] | 24615 39.72

2 P/1/B/O I 19699 31.79

3 J/P/B/IO 1 17650 28.49
Total 3 61964 100.00

(Source: By the Researcher)

Map 3: Six Crop Combination

(. Map 2: Four Crop Combination
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2: Six Crop Combinations

In 1990-91, there was not a single circle
under any of the six crop combinations (Map 3). Six
crop combinations showed increases in the number

agricultural  diversity in  2022-2023. This
combination of crops has six entries: Jawar, Bajra,
Pulses, Onion, Wheat, and Fodder Crops. The
eastern portion of the circle contained the region

of crops with comparatively higher levels of with the six crop combinations
Table 3: Six Crop Combinations (2022-23)
Sr. No. of Area in L% oof
No.. Crops In Order Circles Hectares Total Area
| J/IB/PIOIWIFC 19216 100
Total 19216 100

(Source: By the Researcher)

Map 3 showed that the six-crop
combination area encompassed 19216 hectares
(13.25 percent of the total area) in the eastern
portion of the circle. Additionally, it was evident
that one circle, the Supa circle, contained six crop
combinations; Jawar, Bajra, Pulses, Onion, Wheat,

Dr. M. R. Erande

and Fodder crops. These combinations spanned
19216 hectares, or 100% of the total area (Map 3,
Table 3).
3: Seven Crop Combinations

Seven crop combinations show a rise in the
number of crops with a comparative degree of crop

113
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combination diversity in 2022-2023. Ten crops total
-Jawar, Bajra, Onion, Pulses, Other Crops,

Vol.5 No.27
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Vegetables, Wheat, Fodder Crops, and Mize were
entered in this combination,

Table 4: Seven Crop Combinations (2022-23)

Sr.

Cr in0 : Areain % of
No. opsin Order No. of Circles Hectares Total Area
] IIBIOPIOCINVIW ] 23225 56.17 |
2 JIBIO/PIVIFC/M 1 18126 43.83
Total 2 41351 100

(Source: By the Researcher)

The seven crop  combinations  were
dispersed throughout the entire tahsil. Map 4 shows
that 41351 hectares, or 28.50% of the total area,
were covered by the seven crop combinations.
Additionally, it was evident that the tahsil had two
circles with seven crop combinations in each.
Wadzire has a combination of Jawar, Bajra, Onion,
Pulses, Fodder Crops, Vegetables, and Mize
covering 18126 hectares (43.83 % of total area) in

the tahsil, while Takali Dhokeshwar has g
combination of Jawar, Bajra, Onion, Pulses, Other
Crops, Vegetables, and Wheat covering 23225
hectares (56.17 % to total area) (Table 4 & Map 4).
The circles are situated in Tahsil's western region,
The irrigation facilities are very poorly developed in
these circles so more crop combination was
recorded.

Map 5: Eight Crop Combination

A gy

A v li\‘H’“wf‘“\/*“" T
JIBIO/PIOCN/W

JIBIO/PIVIFCIM i JIPIO/BIFC/WIMIOC

4: Eight Crop Combinations

Eight crops, including wheat, maize, beans,
onions, bajra, fodder crops, and jawar, Jjoined
together in a single circle to form the eighth crop
combination in 2022-2023. According to Map 5, the
tahsil's eight-crop combination region was situated

in Wade Gavhan. The eight crop combinations are
shown in Table 5 along with their areas, circles, and
orders within the tahsil. Table 5 and Map 5 show
that the Wade Gavhan circle's eight crop
combinations spanned 19838 hectarcs or 13.67% of
the total arca.

Table §: Eight Crop Combinations (2022-23)

Sr. ey T No.of | -~ Areain | = %of
(. _'No. Crops in Order Circles “Hectares Total Area
1 J/PIO/B/FC/W/M/OC | 19838 100 ]
Total 1 19838 100

(Source: By the Researcher)

fodder crops, wheat, meze, Jawar, oilseeds, and
other crops were included in this combination. The
southwest portion of the tahsil was placed to the ten
crop combinations.

5: Ten Crop Combinations
Ten crop combinations from 2022-2023

showed increases in the number of crops \\fith
comparatively higher levels of agricultural diversity,
Ten crops total -onion, bajra, pulses, vegetables,

Table 6: Ten Crop Combinations (2022-23) _
Sr. : No. of Area in % of
No. Crops in Order Circles Hectares Total Area
1 O/B/P/FC/V/WIM/J/OS/OC 1 20353 100
Total 20353 100

(Source: By the Researcher)

Dr, M. R. Erande 114
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. The ten crop combinations were found to be
in the southwestern portion of the tahsil, specifically
in the Nighoj circle. These combinations covered
20353 hectares, or 14.03 percent of the total area,

ISSN - 2347-7075

and included onions, bajra, pulses,
wheat, meze, jawar,
6, Table 6).

: vegetables,
oilseeds, and other crops (Map

Map 6: Ten Crop Combination
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Remarks:

Thus, it can be said that the crop

combination approach based on primary data, which

6.

Das, M.M., 1984, “Crop-Combination Regions
of Assam” A Quantitative Analysis”, National
Geographer of India, Varanasi, Vol. 30 No. 3.

indicates the levels of agricultural growth for cach 7. Hussain, M., 1996, “Systematic Agricultural

circle, has shown to be a uscful method of circle Geography”, Rawat Publication, Jaipur and

classification. New Delhi.

1. Throughout the rescarch periods, some of the 8. Hussain, M,, 1972,” Crop Combination Regions
circles classified as having a low level of of Uttar Pradesh: A Study in Methodology”,
growth have stayed at that level. Palshi and Geographical Review of India, Calcutta, 38/1.
Bhalavani are their names. This indicates that to 9. Shastri, P., 1981. “Changes in Landuse and
achieve development that has been halted, such Cropping Pattern in Cotton Belt of Vidharbha”,
circles need to use additional planning tools. Perspective in Agricultural Geography (Ed.),

2. The development of Wade Gavhan and Takali Noor Mohammed, Concept Publication, New
Dhokeshwar circles has been raised from low to Delhi.
medium. These modifications are the result of 10. Singh, B.B.,, 1967, “Landuse and Cropping
agricultural development and micro-irrigation. Pattern and  their Ranking”, National

3. It's noteworthy to note that, based on the Geographical Journal of India, Varanasi, 13/2.
composite score values, the circles representing 11. Singh, J.and Dhillon, S.S., 1984, “Agricultural
Nighoj have developed to a higher degree. This Geography”, Tata- Mcgraw-Hill, Publishing
could be as a result of the larger-than-average Company Limited, New Delhi.
quantity of agricultural development indicators. 12. Singh, J., 1976, “Agricultural Atlas of India”,

Reference: Vishal Publication, Kurukshetra, Haryana.

1. Ali Mohammad, 1979, “Dynamics of 13. Kuniyal, J.C., 1987, “Crop Concentration and
Agricultural Development in India” (Ed.), Diversification in Nainital District, Uttar
Concept Publication, New Delhi. Pradesh”, Himalaya, National Geographical

2. Anderson, JR., 1970, “Geography of Journal of India. New Delhi, 33/2.

Agriculture Wm.” (Brown Company, Dubuane, 14. Noor Mohammad, 1970, “Crop Combination in
lowa (U.S.A.). Trans-Ghagara Plain”, Geographical Review of

3. Basu, S., 1988, “Landuse in Malkauria village- India, Calcutta, 32/1.

A Case Study in Banker District”, Geographical
Review of India, Calcutta, Vol. 50 No.5.
4. Bhatia, S.S. 1965, ‘“‘Patterns of Crop

h

Conccentration and Diversification in India”,
Economic Geography. Pp 471

Bhatia, C.R. 1981, “Changing Landuse and
Cropping Pattem in Bihar”, Perspective in
Agricultural Geography, Concept Publication,
New Delhi.
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TO STUDY AGRICULTURAL DEVELOPMENT USE OF CROP
DIVERSIFICATION TECHNIQUE FOR QUANTITATIVE EVALUATION
OF LANDUSE IN PARNER TAHSIL, AHMEDNAGAR DISTRICT IN 1990-91
TO 2022-23

Dr. M. R. Erande
Asst. Professor,
Shri Mulikadevi Mahavidyalaya, Nighoj,
Tal.- Parner, Dist.- Ahmednagar(MS), India.

ABSTRACT

Using Bhatia's agricultural diversification methodology to assess spatial
variations, this study looks at how crop diversification has changed in Parner Tahsil
between 1990-1991 and 2022-2023. The findings show a noteworthy transition in
crop diversification from moderate to high, suggesting that agricultural practices are
dynamically adapting to environmental and socioeconomic shifts. In comparison, the
expansion of locations with high diversification—such as Palshi, Takali Dhokeshwar,
and Bhalavani—contradicts the shrinkage of areas with moderate and low
diversification. This pattern corresponds with the growing use of a variety of crops,
including as onions, pulses, jawar, and bajra, and it is in line with developments in
agricultural infrastructure and technology. The results highlight a more significant
shift in Parner Tabhsil's agricultural land use and practices, highlighting the necessity
of continued study and changes to legislation to promote sustainable agricultural

growth. )
/

KEYWORDS: Crop Diversification, Bhatia's Methodology, Spatial Variation, Land

Use Patterns, Temporal Variation

INTRODUCTION

The growth patterns of different crops and how they adjust to the physio-
socio-economic conditions in the district have been revealed after the land use pattern
has been studied. The acceptance of agricultural advancements, such as the use of
chemical pesticides and fertilizers, the use of high-yielding varieties, and the use of
better, more efficient equipment, is strongly tied to the production and cultivation of
crops. When analyzing the crop ranking of the region, the hectare under each crop

provides an accurate depiction of agricultural land usage and relative strength. The

VOLUME 12 ISSUE 10, 2024
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distribution patterns exhibit spatial variance due to the ranks of the crops and their
combination. Research on crop diversification and combination demonstrates the
current status of agriculture in this regard.

OBJECTIVES

To use Bhatia's approach of agricultural diversification to discover the patterns of
crop diversification in the Parner Tahsil.

DATA SOURCE

The study's data sources were the Ahmednagar District Gazetteer,
Ahmednagar District Socio-Economic Abstract, and Ahmednagar District Census
Handbook. For the years 2022-2023, information on a range of crops in both kharif
and rabi crops was obtained from the Tahsil head office. It is added to a plethora of
spot questions. Crop areas have been converted to percentages (to net planted area) in
order to rank crops and determine their relative potency.

STUDY AREA

Located in western Maharashtra's Ahmednagar District, the Parner Tahsil is
situated between latitudes 19°00'18" North and longitude 74°26'34" East. Pune is
roughly 80 kilometers (40 km) and 70 km) from Ahmednagar by road. Pomegranate
and onion farms are prevalent in Parner Tahsil. The breathtaking surroundings and
pleasant, tranquil, and moderate atmosphere of the tahsil have contributed to its
growing popularity as a tourist destination. The mythological, historical, social, and
cultural significance of Parner makes it special. The hamlet is prospering politically,
socially, culturally, and industrially. Many famous persons, including Anna Hazare,
Maharshi Parashar, and Semapati Bapat, were born in Parner Tahsil.
METHODOLOGY
Bhatia’s Crop Diversification Method

The agricultural diversification pattern in the area is ascertained using the
crop-combination method. Its meaning is to develop a variety of crops on fertile soils.
It illustrates how physio-social-economic aspects have an effect, It also illustrates the
competition that crops currently face in a particular location, the possibility of
rotation, and the effects of double cropping (Husain, 1979).

As the number of crops rises and competition intensifies, so does the degree of
diversification. Numerous geographers and economists have applied the concept of
diversity in a variety of settings. Cleann (1930) was the first to apply this concept in
manufacturing sector. Tree (1938), Florence (1942), and Rainwald (1949)
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followed suit in determining the extent of concentrations and diversifications. Gibb
Martin (1974) used the concept of diversification to calculate the measurement of job
diversity in industry. Bhatia's crop diversification technique was refined by Ayyar
(1969) by taking into consideration crops that make up at least 1% of the gross
cropped area. In order to better understand agricultural competitiveness in the area,
geographers Bhatia (1965) and Jasbir Singh (1976) adapted and applied crop
diversification strategies.
1: Crop Diversification Technique

Bhatia's method has been updated to discover the regional pattern of crop
diversification in the current study. Crops with less than five percentage points have
been taken out of the calculation. The updated expression of this formula is:

. Percentage of Net Sown Area
- Index of Crop Diversification =

Number of ‘n’ Crops
where ‘n’ Crops are defined as those that collectively occupy five or more percent of
the net sown area in a tahsil.
2: Crop Diversifications: Application and Results
The obtained results are displayed in Map 1, Tables 1, 2, and 3, which display
the total number of crops, the number of crops in competition with one another, and
the circles and regions in the Parner Tabhsil that are involved in crop diversification.

Table 1: Patterns of Crop Diversification (1990-91 and 2022-23)

No of % of Total Area A : '

Diversification x % of Area

Circles Circles (Hectares) i BT,

. Class Magnitude 1990 2022 1990 2022 1990 2022 1990 2022

0-20 High 02 04 2500 50.00 21200 82052 1827 59.87
20-30  Moderate 04 03 50.00 37.50 68300 44321 58.87 32.34

>30  Low 02 01 2500 1250 26523 10688 22.86 07.80

Total 08 08 100 100 116023 137061 100 100

(Source: By the Researcher)

Maps | A & B depict the crop diversification's spatial distributional trend
within the tahsil. Crop diversification is highest in the Nighoj (15.50) circle and

lowest in the Parner (41.18) circle in 1990-91, whereas it is highest in the Palshi
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(13.38) circle and lowest in the Nighoj (38.99) circle in 2022-2023. Maps 1A and B
show that the following three crop-diversification regions have been identified:
1) Area of high crop diversification
2) Area of moderate crop diversification
3) Area of low crop diversification
The three different crop diversification kinds are shown in Table 1 along with
their class, magnitude, circles, and area. In the Parner tahsil, the class with the highest
crop diversification in 1990-1991 covered 25.00 percent of the circle; the class with
moderate crop diversification covered 50.00 percent of the circle; and the class with
lowest crop diversification covered 25.00 percent of the area. This table illustrates
these relationships. In the Parner and Wade Gavhan circles, where crop diversity was
. minimal, the three crops—Jawar, Bajara, and Pulses—were vying for agricultural
diversification. The two crops, Bajra and Jawar, were vying for diversification in
Parner Circle. Jawar and Pulses competed for diversification in the Wade Gavhan
circle in Parner Tahsil (Table 2).

Table 2: Pattern of Crop Diversification (1990-91)

: ; . ~ Cropsin B
Name of  Index of Crop ; - Areain %
ki e e Competition for , S

~ the Tahsil ~ Diversification : ' Hectares  Area

| | - Diversification

Palshi | 22.01 | J+B+P 22600 19.48
Tiieal 24.46 J+B+P 13700 11.81
Dhokeshwar

. Wadzire 19.58 J+B+P+M 10500 9.05
Nighoj 15.50 B+W+P+0+0C 10700 9.22
Paiicr 41.18 J+B 13500 11.64
Supa 25.08 J+B+P 15000 12.93
Bhalawani 26.19 J+B+P 17000 14.65
Wade Gavhan 37.79 J+P 13023 11.22

(Source: By the Researcher)
Note:
P S W Wheat PAGE NO:446
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V =Vegetable Os= Oil-seeds P = Pulses
FC= Fodder Crops O = Onion M = Maize
OC= Other Crops

The three crops—Jawar, Bajara, and Pulses—were in competition for
diversification in the Palshi, Takali Dhokeshwar, Supa, and Bhalavani circles in
Pamer tahsil, and they followed the mild crop diversification observed in those
circles. The crops Jawar, Bajara, Pulses, Mize, Wheat, Onion, and Other Crops were
competing for diversification in Wadzire and Ni ghoj circles in Parner tahsil, and these
are the circles with the highest agricultural diversification observed (Table 2).

In 2022-23 it noticed greatest area appears in the high crop diversification
class covering 50.00 % area in the tahsil and three circles characterized by

‘ intermediate crop diversification at 37.50% area in the study region while the low

crop diversification class covered 12.50 % area in Parner tahsil.

Table 3: Pattern of Crop Diversification (2022-23)

_ : ‘Crops in ) i
Name of Index of Crop 32 Area in %
: ' Competition for ' b Pepe o
the Tahsil Diversification Hectares ~ Area
Diversification '
Palshi 13.38 J+B+P 24615 17.96
Takali
18.33 J+B+P+0+0C 20088 14.66
Dhokeshwar
Wadzire 24.82 J+B+P 12333 9.00
Nighoj 38.99 B+0O 10688 7.80
. Parner 19.03 J+B+P+0 17650 12.88
Supa 20.65 J+B+P+0O 17641 12.87
Bhalawani 19.31 J+B+P+0 19699 14.37
Wade Gavhan 27.42 J+P+0O 14347 10.47
(Source: By the Researcher)
Note:
J = Jawar B = Bajra W = Wheat
V = Vegetable Os= Oil-seeds P = Pulses
FC= Fodder Crops O = Onion M = Maize
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OC= Other Crops
Following the low levels of crop diversification shown in the circles, two

crops—bajra and onion—competed for diversification in the Nighoj circle. The four
crops—Jawar, Bajara Pulses, and Onion—that were vying for diversification in the
Wadzire, Supa, and Wade Gavhan circles trailed the moderate crop diversification
that was noted. In competition for diversification in the Palshi, Takali Dhokeshwar,
Parner, and Bhalavani circles in the Parner tahsil was the high crop diversification
observed crop and circles, followed by Jawar, Bajra, Pulses, Onion, and other crops
(Table 3).
1. Area of High Crop Diversification

18.27% of the area had high crop diversification in 1990-91. The area of high
agricultural diversity appeared in Wadzire and Nighoj circles of the tahsil. Two
circles, totaling 21,200 hectares, fall under the category of high crop diversification.
The crops included in the diversification were Mize, Wheat, Onion, Pulses, Jawar,
Bajra, and Other Crops. The four crops—Jawar, Bajra, Pulses, and
Onion—competited for diversity in the Wadzire circle, whereas the five crops—Bajra,
Wheat, Pulses, Onion, and other crops—competited for diversification in the Nighoj
circle. These results indicate the high level of crop diversification observed in the crop

and circles.

Map 1 : Crop Diversification Regions in Parner Tahsil
A) 1990-91 B)2022-23 _

High crop diversification
Moderate crop diversification
Low crop diversification
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This category included 59.87% of the region with strong crop diversification
in 2022-2023. The tahsil's Palshi, Takali Dhokeshwar, Parner, and Bhalavani circles
are where the area of great agricultural diversification first appeared. There are four
circles totaling 82052 hectares under the high crop diversification category. The crops
included in the diversification were onion, pulses, bajara, jawar, and other crops. The
four crops—Jawar, Bajra, and Pulses—competited for diversification in the Palshi
circle, while the five crops—Jawar, Bajra, Pulses, Onion, and other
crops—competited for diversification in the Takali Dhokeshwar circle. These results
indicate the high level of crop diversification seen in crops and circles. In Parner and
Bhalavani circles, there was rivalry amongst the four crops—Jawar, Bajra, Pulses, and
Onion—for diversification (Map 1B and Table 3).

. 2. Area of Moderate Crop Diversification
In 1990-91 and 202223, the area covered by moderate crop diversification

was 58.87% and 32.34%, respectively. The region of modest crop diversification
emerged in all four circles (or sections) of the tahsil in 1990-91. Four circles totaling
68300 hectares fall under the category of moderate crop diversity. The crops included
in the diversification were pulses, bajara, and jawar. Palshi, Takali Dhokeshwar,
Supa, and Bhalavani circles are the four that have occurred (Map 1 A and Table 2).

The region of modest crop diversification in 2022-2023 can be seen in the
tahsil's western half (one circle) and its eastern half (two circles) (Map 5.20.B). Three
circles, totaling 44321 hectares, fall within the category of moderate crop diversity.
Pulses, onions, bajara, and jawar were the crops grown in the diversification process.
Within the tahsil, 20 to 30 indicators of crop diversification were found on Laterite,

. Radish brown soil tracts with an average annual rainfall of 455-636 mm in the Circles

of Wadzire, Supa, and Wade Gavhan. (Table 3 and Map | B).
3. Area of Low Crop Diversification

In 1990-1991 and 2022-2023, the area with limited crop diversification was
26523 and 10688 hectares, or 22.86% and 07.80% of the total area, respectively (Map
1 A & B and Table 2 & 3). The poor crop diversification regions first emerged in the
southern portion of the tahsil in 1990-1991. Crops including beans, jawar, and bajara
are included in this diversification, It first surfaced in the southern region of Tahsil, in
the Parner and Wade Gavhan circles (Map 1 A). The western portion of the tahsil,
however, is where the poor crop diversification regions emerge in 2022-2023. Onion

and Bajara crops are included in this diversification. It was visi i i
YOLUME 12 18808 1" 2 j p s visible in the tahsil's RGN
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Nighoj circle (Map 1B). This region's deep black to medium black soils and 300-600

mm of annual rainfall on average have led to limited crop variety in this area (Map 1B
and Table 3).

REMARKS

L

As a result, it can be concluded that a practical technique for classifying
circles is the crop diversification strategy based on primary data, which shows
the rates of agricultural expansion for each circle.
1. During the research periods, Parner and Wade Gavhan circles showed
evidence of some of the circles classified as having low crop diversification;
consequently, the level of changes only Nighoj circle is recorded as having
low crop diversification, which means the area of Nighoj circle transfers in a
single crop, such as onion.
9 The moderate diversification was noted in 1990—1991 at Palshi, Takali
Dhokeshwar, Bhalawani, and Supa Circle; in 2022-2023, Wadzire, Wade
Gavhan, and Supa Circle showed a change in diversification. Micro-irrigation
and agricultural development are the causes of these changes.
2. Wadzire and Nighoj circles had the highest crop diversification in
1990—1991; Palshi, Takali Dhokeshwar, Bhalawani, and Parner circles saw the
greatest shift in 2022-2023. Changes in cropping practices in single crops to
increased crop yield in study regains are the cause of these alterations.
Notably, the circles that symbolize Nighoj have developed to a greater extent
depending on the values obtained from the Bhatiya Crop diversification
procedures. The higher-than-average number of agricultural development

indicators may be the cause of this.
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Introduction

The important task of peclagogy is to acquire a systematic knowledge of the process of education and its conditions. The main gozl of educationzl ressarch
is to discover the necessary rules, useful methods and principles in the work of improvement related to various aspects of the education sector. There are
different levels of education which include lower primary. upper primary. secondary and higher secondary. The objectives of wducstion are determinad

according to the level of education. Te achieve the objectives of education, the curriculum is prepared and vanouws teaching methods and techniques 2=
adopted to convey the components of the curriculum to the students.

Capacity between any two students there are differences in background, persunality and physical environment. Not all stedeats can [earn the same content,
in the same manner, in a fixed period. There is individual variation in them. Students also take different time 1o respond. Motivation is also different
Hence personal instructions are needed today. Self-study is done by each student according to his own strength, pace and study style. Todzy i1 is posst

to teach cach student independently at his own pace. Various metheds and techniques are being developed for this. Every student is expected to study
according to his own pace and ability. For that, the arrangement of literature must be complementary tc their studies. That is why 11 is pacessary to use
difTerent teaching models.

The goals of education are achieved only through classroom teaching. The goals are achieved through teaching at varicus levels. Goals 2re longaiem

goals while objectives are shori-term goals. Goals can be reached only through objectives. Objectives are considered in classroem 1eachin 2. In the practical
field, students were expected (o be able 10 perform precise action skills. E.g. Accurate Sketching (Chavan Kishore, Mathematics Education. Page No
56,60) Student teachers face difficultics in sketching geometric figures in mathematics. Some student teachers do not acquire the skill of diagrammi

when teachers teach. Teachers need to teach specially so that all students can leam the skill of drawing geometric figures. Student teachers carn:
geometrical figures accurately. It is seen that they are not able to structure the compesition in the correct erder. Howsver, if the school teackers are not
properly trained in sketching, then there are shortcomings and mistakes among the students. This creates problems in achigving the basic cb
diagramming. There is a need 1o understand those problems and eliminate them in ime. For this. the teacher should auide the student teachers in this
regard in a proper and timely manner, so that the student teachers will develop an interest in geometne figure drowing

The presented problem was mainly telt by the rescarcher while teaching in the teacher's trmiming school. The effeetiv eness of this tech
than the traditional teaching method while studying based on the Models of Teaching includad in the post-graduate cumeulum of the year 2
teaching through models can achieve the goal of skill acquisitien for every student teacher. From this expenience. the ressarcher chose the presentad
problem for research and decided to research it. The presented problem was realized by the researcher from his own experience. ln this background the

rescarcher has chosen the said problem for research.

Objectives

I, To assess the geometric figure drawing skills of student teachers
2. Selecting content with a geometric figure in a mathematics teatbook.
3. Teaching geomelric figure drawing skills by planning lessons ucconding to the panviples of the direct instruction medel

4. Examining the effectiveness of using a directinstruction model for student teachars' poomatne figure drawing skilis
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Research Method

The present research is expected 1o establish the correlation between the two variables of teaching und geemetric figure-drawing skills with the help of

the dircet instruction model. Therefore, in the present rescarch. the rescarcher has used the experimental research method

There are various variables of ¢xperimental rescarch. E.g. Fragmented variable, Unbroken variable, Self-sufficient variable, Sheltered variable, Biological
variable, Intermediate variable, the varsable that can take two prices, etc. The meaning of these variables must be known. “Any concept that can be
expressed in numerical or qualitative values is called a variable.”

The only research method that can truly test hypotheses that show causal relationships is the experimental method. One event or symptom is responsible
for another event or symptom. A statement that expresses this is a hypothesis that shows a causal relationship. This method is related to the future and
the purpose of sponsored research is to find out the causal relationship between two veriables by examining the effect of specific changes in the situation.
Experimental research is concemed with controlling all extemal factors and leaving only the factors whose effects are to be studied to see what Kind of
fruits are produced under these particular conditions.

The present research is related to student teachers in teachers' training schools. The present research aims to study the effectiveness of first-year student
teachers in teacher cducation using a hands-on instructional model for geometric drawing skills in mathematics. That is, it is expected 10 cstablish a
correlation between the two variables of students’ geametric figure-drawing skills and teaching using a direct instruction model. Therefare, it is appropnate
to use an experimental method for the present rescarch. Also, for the present research, the functional design of the experimental design and the same
group design of the functional design have been selected. Because one group is taught with the help of a direct instruction model and the other group 15
taught with the traditional method, the effectiveness of students’ geometric figure drawing skills is studied through answer lesis Since it requires two
equal groups, it is appropriate 10 use a two-equal group design.

Population

The entire population fram which the researcher sclects the sample is the population. The population is the people or things that have the same
characteristics as the sample, The conclusions drawn at the end of the research from the sumple also apply to the population due to the same charactenstics.
Population can be finite or infinite. In the present research, the population is also of a fixed nature. The population of the present research is first-yvar
student teachers of Marathi medium teacher training schools in Akale taluka.

Information Analysis Tools

The following statistical tools have been used by the researcher to analyze the collected data in the present research. | Medium. 2. Standard Deviation,
3. Correlation coefTicient and 4. ' test.

Table No. I: Tables showing mean and standard deviation of pre-test and post-test.

= | ) Pre-test Post-test
Statistical Dimension
Expenimental Group Controlled Group Expenimental Group Centrolled Group
Median 6.40 6.64 17.32 7.34
Standard deviation 3.79 153 433 374

Pre-test Observation

By classifying the scores obtained by the students in the expenmental and control groups in the pre-test related 1o the geomene fizuce draw sall
: - 1S v EWR Jn g skl m
mathematics, the mean of the central tendency and the standard deviation of the deviation have been calculated. The mean and star ard d i
: : 1a ate and stamband deviaton of ihe
expenimental group are 6.40 and 3.79 respectively and the mean and standand devianon of the contro! group are 6,64 and 3 33 respecti
222 Tespaviivedy
Post-Test

Experimental and controlled reduction related 1o geometne figure drawing skills in mathematics subject. Based on the coelYicient of th
. ; i e = o . Ol e post-test, the
difference in statistical parameters (mean and standard deviation) was calculated and the mean diflerence was 1008 (17 e

. i TN : .

tandard deviation was 0.59 (4.33 - 3.74) is equal to From the above table it 1s clear that the mean diflerenee belween an expenmen
group pr'rs:r!csl is 10.08. This means that the hands-on instruction model is more useful than the convention
geometric figure drawing skills in mathematigs,

32 = 7.24) and the diflerence 1n
tal group and ot
al teaching method fuc studen: ahiey

t-Teit:
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Introduction

The important task of pedagogy is 10 acquire a systematic knowledge of the process of education and its conclitions. The main goal of educational research
w10 discover the necessary rules. useful methods and principles in the work of improvement related to vanous aspects of the education sector. There are
different levels of education which include lower primary, upper primary, secondary and higher sccondary. The objectives of education are determined
seconding 10 the level of education. To achieve the objectives of education, the curriculum is prepared and various teaching methods and techniques are
adopted 1o convey the components of the curniculum to the students.

Capacity between any twu students there are differences in background, personality and physical environment. Not all students can learn the same cuntent,
in the same manner, in a fixed period. There is individual variation in them. Students also take different time to resporid. Motivation is also different.
Hence personal instructions are needed today. Self-study is done by each student according to his own strength, pace and study style. Today it is possible
to teach cach student independently at his own pace. Various methods and technigues arc being developed for this. Every student is expected to study
according to his own pace and ability, For that, the arrangement of literature must be complementary to their studies, That is why it is necessary to use
difterent teaching models

The goals of education are achicved only through classroom teaching. The goals are achieved through teaching at various levels, Goals are long-term
poals while objectives are short-term goals. Goals can be reached only through objectives. Objectives are considered in ¢lassroom teaching. In the practical
field, students were expected 10 be able to perform precise action skills. E.g. Accurate Sketching (Chavan Kishore, Mathematics Education, Page No.
56.60) Student teachers face difficultics in sketching geometric figures in mathematics, Some student teachers do not acquire the skill of diagramming
when teachers teach. Teachers need to teach specially so that all students can learn the skill of drawing geometric figures. Student teachers cannot draw
peometnical figures accurately. It is seen that they are not able to structure the composition in the correct order, However, if the school teachers are not
properly trained in sketching. then there are shortcomings and mistakes among the students. This creates problems in achieving the basic objectives of
diagramming. There is a need 1o understand those problems and eliminate them in time, For this, the teacher should guide the student teachers in this
regard in o proper and timely manner, so that the student teachers will develop an interest in geometric figure drawing,

The presented problem was mainly felt by the researcher while teaching in the teacher's training school. The effectiveness of this technique was felt more
than the traditivnal teaching method while studying based on the Models of Teaching included in the post-graduate curriculum of the year 2008-09. Also,
teaching through models can achieve the goal of skill acquisition for every student teacher. From this experience, the researcher chose the presented
problem for research and decided to research it. The presented problem was realized by the researcher from his own experience. In this background, the
rescarcher has chosen the said problem for rescarch.,

Objectives

1. Toassess the geometric figure drawing skills of student teachers.

"

Selecting content with a geometric figure in a mathematics textbook.
3. Teaching geometric figure drawing skills by planning lessons according Lo the principles of the direct instruction model.

4. Examining the effectiveness of using a direct instruction model for student teachers' geometric figure drawing skills,
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Research Method |

The present research is expected to establish the correlation between the two variables ol teaching and geometric ligure-drawing skills with the help of

the direet mstmiction model Therctore, in the present research, the researcher has wsed the experimental research method

There arevanous vanables of experimental research, E.g. Framented variable, Unbroken variable, Self-sufficient variable, Sheltered variable, Biological
variable, Intenmadiate variable, the vanable that can take two prices, eie. The meaning of these variables must be known. “Any concept that can be
expressed in numencal o qualitative vialues 1s called a variable.”

The oaly research method that can truly test hypotheses that show causal relationships is the experimental method. One event or symptom is responsible
for another event or symptom. A statement that expresses this is a hypothesis that shows a causal relationship. This method is related to the future and
the purpose of sponsored rescarch is to find out the causal relationship between two variables by examining the effect of specific changes in the situation.

Expenmental research is concemed with controlling all external factors and leaving only the factors whose effects are to be studied to see what kind of
fruits are produced under these particular conditions.

The present research is related to student teachers in teachers' training schools. The present research aims to study the cifectiveness of first-year student
teachers in teacher education using a hands-on instructional model for geometric drawing skills in mathematics. That is, it is expected to establish a
correlation between the two variables of students' geometric figure-drawing skills and teaching using a direct instruction model. Therefore, it is appropriate
1o use an experimental method for the present research. Also, for the present research, the functional design of the experimental design and the same
group design of the functional design have been selected. Because one group is taught with the help of a dircct instruction model and the other group is
taught with the traditional method, the effectiveness of students' geometric figure drawing skills is studied through answer tests. Since it requires two
equal groups, it is appropriate to use a tw o-equal group design,

Population

The entire population from which the researcher selects the sample is the population. The population is the people or things that have the same
charactenistics as the sample. The conclusions drawn at the end of the research from the sample also apply to the population due to the same characteristics.
Population can be finite or infinite. In the present research, the population is also of a fixed nature. The population of the present research is first-year
student teachers of Marathi medium teacher training schools in Akole taluka.

Information Analysis Tools

The following statistical tools have been used by the researcher to analyze the collected data in the present research. |. Medium, 2. Standard Deviation,
3, Correlation cocfTicient and 4. 't test.

Table No. 1: Tables showing mean and standard deviation of pre-test and post-test.

Pre-test Post-test
Statistical Dimension

Experimental Group Controlled Group Experimental Group Controlled Group
Median 6.40 6.64 17.32 7.24
Standard deviation 3.79 3.53 4.33 374

Pre-test Observation

By classifying the scores obtained by the students in the experimental and control groups in the pre-test related to the geometric figure drawing skill in
mathematics, the mean of the central tendency and the standard deviation of the deviation have been caleulared, The mean and standard deviation of the
experimental group are 6,40 and 3.79 respectively and the mean and standard deviation of the control group are 6.64 and 3.53 respectively,

Post-Test

Experimental and controlled reduction related to geometric figure drawing skills in mathematics subject, Based on the coefticient of the post-test, the
difference in statistical parameters (mean and standard deviation) was calculated and the mean difference was 10,08 (17.32 - 7.24) and the difference in
standard deviation was 0.59 (4.33 - 3.74) is equal to From the above table it is clear that the mean difference between an experimental group and contro]
group post-test is 10.08. This means that the hands-on instruction model is more useful than the conventional teaching method for student teachers'
geometric figure drawing skills in mathematics.

t-Test:
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Table No. 20 A table Tor deviving the t-tew

Controlled group

Sr. Na. Statistical Parameters Lapenimental proup

1 . Nl‘ll\\l‘\‘l_.nl sn.Mﬂn\ in gronp -‘*_ 28

b Pre-test mean [l fhhd

3 Standand devation of pre-test 179 15

4 Prost test mean 1. 724

& Standard deviation of post-test 413 14
+0.38

Correlation coellicient

CeeMicient Correlation Analysis
The correlation between the expenmental group post-test and the contrelled group post-test related to the peometric figure drawing skills of the first-year

student teachers of Abhinay Shikshan Sanstha Adhyapak Vidyalaya, Akole is +0.38 That is, the correlation between geometric figure drawiny skills and
teaching through a direct instruction model in mathematies is positive and muoderate. From the statistical table t (t-value) for the degree of freedom 24 the

sample t-value at the 003 level 15 2 06 and the sample t-value is 2. 79 at the 0. 01 significance level

'« value interpretation
The obtained 't value is | 1,08 and the df=24 value is 2.06 at 0.05 significance level. The mean difference is significant as the value of the obtained ¥

. value (11.08) 1s higher than the value of the sample 't value (2.06). Su the null hypothesis has to be abandoned. The difterence between the two mediums
is real. Therefore, 1t is not a problem to say that the teaching done by the researcher through the direct instruction model hasa good effect on the geometric

figure drawing skill in mathemunes. At 0 01 level, sample v’ = 2.79 and the value of the obtained 't' value is greater than the sample 't value. Therefore,

the difference between the two means s significant even at the 0.01 level.

Conclusion

lated to geometric figure drawing skill in mathematics subject of first-year female
.40. Whereas the pre-test mean of the control group is 6.64. The mean

group is 7.24. The mean difference between an
rease in

. The expenimental group pretest mean of figure drawing re
teachers of Abhinav Shikshan Sanstha Abhyapak Vidyalaya, Akole 15 6
of the post-test of the experimental group is 17.32 and the mean of the post-test of the control

experimental group and a contrul group post-test is 10 08, This means that teaching through the direct instruction model shaws an in¢

the level of proficiency of the student teachers in the geometric figure drawing skills in mathematics.
The pre-test standard deviation of the experimental group of figure drawing related to the geometric figure drawing skill in first-year
mathematics subject of Abhinav Shikshan Sanstha, Abhinav Shikshan Sanstha Abhyapak Vidyalaya, Akole is 3.79 and the pre-test standard

deviation of the contrul group is 3.53. Also, the standard deviation of the post-test of the experimental group is 4.33 while the standard

deviation of the post-test of the control group is 3.74.
-year mathemnatics

Based on the mean of the post-test in the experimental and control groups related to geometric figure drawing skills in first
subject of Abhinav Shikshan Sanstha Abhyapak Vidyalaya, Akole. the obtained ' value is 11.08 with 0.05 significance level of sample 't
The 't value obtained is signiticant as it is greater than the value (2.06). The difference between the two mediums is real. From this, it is not
. acceptable to accept the effect of direet instruction images in the topic "Study of the effectiveness of using direet instruction models for the

geumetric figure drawing skills of student teachers in Akole taluka teacher training school”,

The main hypothesis of the present research is that “There is o significant difference in the acquisition of geometric figure drawing skills of

4,
student teachers by teaching using traditional teaching methods and direct instruction model”™,

S, The second hypothesis of the present research is that “there is no significant difference in the acquisition of geometrie figure drawing skills of
the student teachers due to the teaching done with the traditional teaching method and direct instruction model™. Based on the 't test it can be
concluded that the obtained 't value (11.08) is greater than the sample 't' value (2.06) a1 0.05 signiticance level, From this, it can be said that
the said hypothesis is unacceptable.
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Abstract

) Educational research began in England in the nineteenth century. In this research more importance was
given to psychological research. Since then many researchers have taken their research work forward
academically. The researcher used experimental research method in this research while studying the problems
faced by the students in map reading. Through this method, remedial teaching was done to the student teachers
on the basis of scale, projection, direction, Symbols and signs and Latitude and longitude. Demonstration work
given. This marked a positive change in their map reading. Mean, standard deviation, standard deviation and t-
test are used to determine this. Its conclusion can be stated as follows. This means that the calculated ‘t’ value is
much more than the calculated value so the research hypothesis, the students can read the maps accurately after
implementing the measures developed by the researcher means that t is acceptable.

. Keywords: Map reading, Scale, Projection, Direction, Latitude and longitude

ntroduction
Educational research was first started in Western countries like England and America. In 1896 England

Board of Education started psychological research. In 1905, Binet researched the measurement of intelligence. In
the year 1916-17, Termanan brought reforms and the foundation of educational research was laid. The goal of
education is to create ideal citizens. To achieve this goal the necessary skills should be developed in the student
teachers so the student teachers in the teachers' training schools must study the subject of geography which is very
closely related to human life. The basic needs of human life include food, clothing, shelter, education, health and
recreation. All these things are studied in geography.

The present era is known as the era of technology and competition, progress and of course, as the conflict
between humans and the environment on the earth begins, the study of maps becomes important to the study of
geography to study the various parts of the new geography. Because the map is the most effective tool in teaching
geography. Anyone studying geography must know maps. But map reading has become an important problem in
today's teaching. Human life depends on the environment. It is necessary to study geography at the teacher's
training college level so that the tendency to use this knowledge to enjoy life is created in the students and so that
the study done scientifically and creatively will be useful for them in the future life.

It is necessary to develop observation skills in students through geography. Map reading is a very
important and interesting part of geography. Alternatively, students fear it and make mistakes, so it is necessary
to study it. A map is the soul of geography. 90% of geography is studied based on maps. That is why in the teacher's

. training school D.T.Ed. A detailed study of the geography subject for the second year in the curriculum through
maps will provide quality education at the primary level. From this point of view, the researcher has chosen the
study and solution of this problem in map reading of the teacher education diploma student teacher as it is
important for the research. ) & e e g i

As the subject of geography is very important to study in daily life, it can be interestingly explained to
children. One can travel the world from the own place through the map. Map rca_ding is a very important part of
Geography subject. Second-year student teachers make mlstakf:s during the prgct:g:a! work c_)f geography. Also in
geography teaching, there was an awareness of the‘need to ach;_eve more quantitative Proﬁc:cncy in map reading
skills. Therefore, if the students become friends with the map in geography at the primary level, they will have
the hobby of looking at the map instead of looking at the map, so Ih_e researchers think it is important to conduct
research based on this topic in the pre-service trainees who are required to serve at the primary level,

Objectives ; 3 B,
1. To find out the difficulties faced by student teachers in map reading in teacher training college.

2. Teaching the map.

3. Taking action to solve problems.

4. To verify the effectiveness of activities.
5. Checking the accuracy of editing.

Research Methods

24112 jjariie.com 4542
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Considering the objectives of the presented research topic, data _colleclion tools and ﬂel.d, the researchers
have adopted the experimental research method. Like all otht?r educahoniﬂ. resean;h, the basnc.purposc uﬁthc
experimental research method is to find out the dissatisfaction with the prevailing particular educational conditions
and to try to remove that dissatisfaction through research.

Experimental Methods . .
The experiment method is an actual attempt to find solutions to present problems and reduce their

magnitude and severity in the future. In the experimental research method, researchers focus on the future.
Research continues to be a problem when working within our field of expertise. To reduce them, to reduce their
intensity and to reduce their quantity, some measures have to be carefully considered. The researcher has to try to
bring about the desired behavior change without harming the subject intellectually, emotionally, physically, or in
any other way by any part of the experiment, At the same time, after planning the entire experiment, before starting
the actual experiment, by conducting a guided study for small groups, the necessary changes can be made in the
planning and action on the actual sample, and the actual sample can be processed more fully.

Experimental Design

Considering which design would be the best for the present research, the control of variables, group
design, experimental materials, experimental methods, duration, measurement methods, ete. were considered and
the researcher chose the single group design among the different types of functional design in the experimental
method, functional and constitutional design. :

Single Group Design i i

In a single-group design, only one group is selected for the experiment. This group is given the same test
on two separate occasions and conclusions about the experimental measure are drawn based on the difference, In
this design, there are two groups, an experimental group and a control group, one group undergoes two different

. procedures and the differences between these different procedures are examined. The outline of this design is as
follows. i ' ;
Diagnostic Test ; ;

The word clinical is popularized from the word to diagnose. The word diagnosis is widely used in
medicine and has importance in pathology and prognosis. Diagnosed and suggested treatment. In the ficld of
education, students are expected to change their behavior through teaching and learning, but sometimes such
behavior changes do not happen. The reasons behind it have to be found. A clinical test is a test to find out the
difficulties, shortcomings and defects in the progress of the students in teaching. Rk A
Remedial Program : gt A ot

A remedial program is a program implemented to find out the problems faced by the students in their
studies and eliminate them. 1. The environment, financial, emotional and social status of the students have to be
considered. 2. According to the nature of the problem, the students have to be grouped and frealcd, 3.The help of
intelligent students in the class can be taken for the treatment, 4. A remedial program requires the creation and
coordination of various educational materials. : _ ] j
Acquisition Test i S bl : 3 _ :

These tests measure how well a student or class has achieved the course objectives. That test is called
the acquisition test. These tests are based on the curriculum and their main purpose is to measure the acquisition
of the student after the teaching of its particular component. This test is mainly used to check cognitive level
objectives. The acquisition test comes more concerning teachers, Acquisition tests broadly measure the effect of
education on logical thinking, clinical evaluation of conclusions, problem-solving skills, and imagination.
Actual Procedure

In exploring what skills are involved in map reading skills, it is important to first explore the various

. appendages of a map. The aspects of the map from it are as follows.

1. Scale, 2. Projection, 3. Direction, 4, Symbols and signs, 5. Latitude and longitude sample selection
Population

The sample is selected by the researcher. Such a whole is population. A population is a group of
individuals or things that have the same characteristics as a sample. The conclusions drawn by the researcher from
the sample also apply to the population because of the same characteristics. Population can also be finite or
infinite. The population of the present study consists of second-year student teachers in a teacher training college
in Maharashtra.

Sample

In the present research, 50 second-year student teachers of Abhinav Adhyapak Vidyalaya Akole have

been selected. This sample is selected by a simple random method,
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Pearson correlation coefficient Method Table
Table No. 1: Tables showing the Pearson correlation coefficient Method.

Sr. Pre-test Post-test Deviation from the Square of Deviation Product of Standard
No. Score Score Mean Deviation
X Y X-M1 Y-M2 X Y XY
1 13 24 -1.36 2.04 1.85 4.16 2.77
2 12 23 -2.36 1.04 5.57 1.08 2.45
3 10 20 -436 -1.96 19.01 3.84 8.55
4 13 23 -1.36 1.04 1.85 1.08 1.44
5 14 24 -0.36 2.04 0.13 4.16 0.73
6 15 21 0.64 -0.96 0.41 0.92 0.61
7 16 22 1.64 = 004
8 17 24 2.64 2.04
9 12 23 1 2 N6 vk l04
10 18 24 3.64 204
1l 13 21 -136. 096
. 12 10 20 436 -1.96
13 14 =5 424500003604 2.04
14 15 SR8 064 104
15 20 25 5.64 3.04
16 19 24 4,64 2.04
17 17 23 2.64 1.04
18 18 24 3.64 2.04
19 13 23 -1.36 1.04
20 12 22 236 . 0.04
21 10 Uk 120000 0 436 R 6]
22 14 T 24 036 2 Y
23 15 s G250 0/6A TS B0
24 16 20 1564 LTi06
25 17 23 2.64 1.04
26 18 24 3.64 2.04
27 19 &5ns 464" 13045
28 13 22 -1.36 0.04 -
. 29 14 21 -0.36 -0.96
30 11 20 3.36 -1.96
3] 10 20 -4.36 -1,96
32 15 21 0.64 -0.96
33 17 23 2.64 1.04
34 18 24 3.64 2.04
35 19 24 4.64 2.04
36 21 25 6.64 3.04
37 12 23 2.36 1.04
38 14 24 -0.36 2.04
39 10 20 -4.36 -1.96
40 9 18 -5.36 -3.96
41 8 17 -6.36 -4.96
42 14 20 -0.36 -1.96
43 15 21 0.64 -0.96
44 16 21 1.64 -0.96
24112 ijariie.com 4544
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45 17 22 2.64 0.04 6.97 0.00 0.11

46 15 20 0.64 -1.96 0.41 3.84 1.25

47 13 20 -1.36 -1.96 1.85 3.84 2.67

48 10 19 -4.36 -2.96 19.01 8.76 12.91

49 11 18 -3.36 -3.96 11.29 15.68 13.31

50 12 17 -2.36 -4.96 5.57 24.60 11.71
TX=714  YY=1098 TX2 Y2 TXY=316.85

=484.10  =234.08

Table No. 2: Tables showing Statistics Dimension.

Sr. No. Statistics Dimension Pre-test Post-test
1 Number of students in group N, =50 N, =50
2 Pretest mean 14.28 21.96
3 Standard deviation of pre-test - - 3.11 2.16
4  Eroras (g 0439, .07 0305

“The standard  error - of = difference i 2
3 ~ between the two tests is . B i 0502
6 Correlation coefficient T 0.941
7 Valeof ‘v 9.77

Analysis o G P T
49 The degree of freedom at this significance level was found as follows. 2.68 at 0.01 level and 2.01 at
0.05 level. Mean poll calculated ‘t” value 9.77 Determined ‘t’ value 2.68 at 0.01 level and 2.01 at 0.05 level

Calculated “t’ value 9.77 determined at 0,01 level in table ‘t’ value for independence quantity 49 is 2.68, while 0
2.01 at the .05 level. This means that the calculated ‘¢’ value is much more than the calculated value so the research

hypothesis, the students can read the maps accurately after implementing the measures developed by the
researcher means that t is acceptable. ; :

Conclusion : j .

Students need to have a good understanding of the basic elements of a map to r_cé;'d maps. Students need
to devote plenty of time to map reading. Students need to practice symbolic symbols. A student must practice map
reading. Students should be encouraged to visit a geographical place and create a map of it. A map can be read

accurately if the observation ability of the students increases. 3
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In today's world, the tourism industry is the largest and most well-known
economic sector. This popular industry is fast growing in many parts of the
world, opening the path for more growth. The purpose of this paper is to find
out what aspects influence visitor contentment and loyalty to devotees and
visitors at the existing holy location. Thousands of visitors come from all
across India to see this spiritual landmark. In order to evaluate visitor
satisfaction and identify current facilities and their level of development,
field work was organized to collect tourist views, atdtudes, and
recommendations recorded in well-designed questionnaires, group
discussion, and surrounding personal observations during the field survey.
Tourists filled 250 questionnaires in total during the field survey. Using
visitor responses that were transformed into arithmerical values, the
satisfacton ratings of selected facilites were determined. Based on this
assessment, tourist satisfaction levels were divided into four categories:
unsatisfactory, satisfactory, good, and extraordinary. With an average score
of 26.07 percent, this location’s overall satisfaction level is satisfactory. The
average of the Shirdi holy site satisfaction index could be useful in future
planning and development of this religious tourism attraction.

Keywords: Tourist, Satisfaction Index, Amenities, Personal Rank

I. INTRODUCTION

Now days aim of tourism is to make tourists Healthy,
Hearty and Happy (Sunetra Roday 2013). Today

The history of tourism begins with the history of
travel of a man. Travelling on foort, in search of food
or for shelter from the forces of nature. The history of
travel and tourism helps us in understand how
development in the past influenced present-day

tourism.

aeroplanes, ships, motors, bikes and buses are
extremely comfortable and high speed, so brought
changes in the overall scenario of tourism. Nowadays
tourist flow towards tourist destinations is increasing
day to day. There are so many tourist centers in all
regions to attract tourists. There are different types of

tourists found in every tourist place. Therefore the

Copyright: © 2023, the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed @
under the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial <5
use, distribution, and reproduction in any medium, provided the original work is properly cited
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study of tourists with functional and behavioural
aspects is very important for the development of
tourism, as well as the planning of centers. In the
assessment of  functional
characteristics of tourist and tourism center in the
Shirdi tourism center. Asurvey was conducted for the

collection of primary data in the study area.

and  behavioural

Shirdi tourism center is religious centers. A sample
survey was conducted with designed questionnaires.
A random sampling method has been used to select
the tourist for interviews and fill the questionnaires
by them. For the sample survey, Bimashankar places
320
personally contacted and 250 questionnaires were

were selected. Near about tourists were
filled up by them at a selected tourist center in the
study area.

STUDY AREA

The study area is located in the northern part of the
Ahmednagar district in the Rahta taluka. Saibaba
temple is located in the village Shirdi. The location of
Shirdi tourism centre lies on 19° 46' 0" North latitude
and 74° 29' 0" East longitudes in Rahta Tehsil of
Ahmednagar district. it is 83 km northwest of
Ahmednagar City and 15 km form Kopargaon talukas.
Shirdi covers a 759.19 sq k.m.area. It is found at an
aldtude of 504 meters from M.S.L. Nowadays it's
become a famous tourist centre in 1918, Shirdi had
36,004 people living there as of the 2011 India census.
The population is made up of 47% women and 53%
men. Shirdi has a literacy rate of 70% on average,
which is higher than the country's average of 59.5%.
Male literacy is 76% while female literacy is 62%. 15%
of people in Shirdi are under the age of six.

OBJECTIVE
1. To study the satisfaction indesx of available
facilities at Shirdi tourist place and their development.

II. DATABASE AND METHODOLOGY

The level of satisfaction of any person is a state of
mind. Many types related to satisfaction were
measured by various scholars such as Employee
Satisfaction, Job Satisfaction, Customer Satisfaction
and also tourist satisfaction. Josef ( 2000 ) measures
the tourist satisfaction index in his study by using the
tourist satisfaction index formula.

The present research was done by using a random
sample survey method. Primary data is collected
during the fieldwork with the help of questionnaires.
The Opening of the tourist fifteen facilides and
services is a consideration, such as Accommodation,
Transportation, Road conditions, Parking, Food,
Drinking Water, Darshan Facility, Public Toilets,
Shopping Facility, Medical
Facility, Cleanliness, Safety, Behavior of Local People
and Guide.

The researcher requested to tourists note their

Information Center,

satisfaction with both the tourist centers. The tourist
was asked to indicate their level of satisfaction
concerning every factor Marks by Excellent, Good,
Satisfactory and Unsatisfactory. Then these qualitative
grades are converted into the quantitative term. The
researcher has studied the 280 tourists in Shirdi
tourist Centers. They were told to be given a point or
mark out of 10 for a particular level of satisfaction.
Tourists have given Preference as Good, Satisfactory,
Excellent and Unsatisfactory. The researcher has
considered numerical values such as (8,9,10) for
Excellent,(8,7,6) for Good, (6,5,4) for Satisfactory and
(3,2,1)for Unsatisfactory. The average values for the
different levels of satisfaction for different factors are
calculated by of Calculation of Mean /Average in the
table.

These values were multiplied by the respective

frequencies, which is given the total satisfaction. The
sum was divided by the total frequency for the

respective factor, which gives the satisfaction index

for that factor. The satisfaction formula was used to

measure the tourist satisfaction index. The present
research work is completed by research to measure
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the tourist satisfaction index who visited and fill

questionnaires in Shirdi tourist center,

Formula :

Z Mi Ni
Sti= _']G'—
Where,

Sti = Satisfaction Index for the ‘i"" Factor
Mi = Numerical value for a particular level of
Satisfaction for the ‘i Factor.

Ni = Number of the respondent deriving a particular

level of Satisfaction for the ‘i'*h Factor.

N = Total Number of Respondents for that factor for
all levels of Satisfaction.

In this study, a researcher has tried to measure the
satisfaction of tourist facilities and services available at

Shirdi tourist center in Pune district of Maharashtra.

ANALYSIS OF SATISFACTION INDEX

The data about the Opinion of tourists regarding the
facilities available at the Shirdi tourist center, were
collected through the questionnaire. The factor wise

level of satisfaction is shown in table No. 1.

Table No. 1: Factor wise Index (MI) of Shirdi Tourist Center

Sr. Factor (Facilities & Excellent Good Satisfactory  Unsatisfactory
No.  Services) NO % NO % NO % NO %
1  Accommodation 55 19.64 84 30.00 92 32.86 49 17.50
2 Transportation 36 1286 110 39.29 77 2750 57 20.36
3 Road Condition 40 1429 45 16.07 133 4750 62 22.14
4  Parking 36 12.86 52 18.57 128 4571 64 22 .86
5 Food 34 12.14 50 17.86 148 52.86 48 17.14
6 Drinking Water 36 1286 60 21.43 129 46.07 55 19.64
7  Darshan Facility 64 2286 106 3786 74 2643 36 12.86
8 Public Toilets 32 11.43 48 17.14 117 41.79 83 29.64
9 Information Centre 31 11.07 43 1536 109  38.93 97 34.64
10 Shopping Facility 45 1607 57 2036 134 4786 44 1571
11 Medical Facility 35 1250 48 17.14 100  35.71 97 34.64
12 Cleanliness 46 1643 96  34.29 89 3179 49 17.50
13 Safety 40 1429 110 39.29 85 30.36 45 16.07
14 Behaviour of local People 37 1321 106 3786 101  36.07 36 12.86
15 Guide 28 1000 75 2679 115  41.07 62 22,14
GtarTotall i » .59 - 1090 - 1631 - 884 =
' Average % 14.17 - 2595 - 38.83 - 21.05 -

Source: Compiled by Researcher

Factor wise level of satisfaction (MI) (Number of tourists as per facilities available for the ‘i " factor.)

The data analysis is presented in table no. 1 shows
that out of 280 contact tourists 19.64% of tourists
strongly support that Accommodation services are
excellent, about 30.00% of tourists said that
accommodation services are good, 32.86% of tourists

are satisfied with accommodation services. but only
17.50% of tourists are unsatisfactory, with services in
Shirdi tourist center,

The tourist who visited Shivdi expressed their opinion

about transportation facilities, It shows that about
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12.86 % of tourists Said thay transportation facilities
are CXCEHI“'HI- About 39.29% of tourists said it is good,
27.50% of tourists are satisfied and 20.36% of tourists
are not satisfied with these facilities.

The tourist also gave their opinion about road
condition facilitics. About 14.29% of tourists are
Excellent, about 16.07 % of tourists experienced it
good, 47.50% of tourists are satisfied and 22.14% are
unsatisfactory with road condition facilities. 12.86%
of tourists said that parking facilities are excellent,
18.57% of tourists said that it is good, 45.70% of
tourists are satisfied with parking facilities and 22.86 %
of tourists are not satisfied with these facilities,

The tourist also mentions their opinion about the food
facility at Shirdi. About 12.14% of tourists said it is
excellent, 17.86% of tourists said it is good, 52.86% of
tourists are satisfied and 17.14% of tourists are not
satisfied with these facilities. The opinion about
drinking water facilities is that only 12.86% of tourists
are excellent, 21.43% of tourists said that it is good,
46.07% of tourists are Satisfactory and 19.64 % of
tourists are unsatisfactory.

The tourist views about the Darshan facility are
different only 22.86% of tourists excellent, 37.86% of
tourists felt that it is good, 26.43% of tourists said that
it is a satisfactory and 12.86 % of tourists are
Unsatisfactory with this services. The tourist views
public toilet facilities. About 11.43% of tourists said
that it is excellent, 17.14 % of tourists said that public
toilet is good, 41.79% of tourists are satisfied and
29.64% of tourists are unsatisfactory with public toilet
facilities.

The view about the information center at Shirdi
tourist place is that only 11.07% of tourists said that it
is excellent. About 15.36% of tourists said that it is
good, 38.93% of tourists are satisfied but, 34.64 % of
tourists are unsatisfactory with information center
facilities. The tourist views about shopping facility are
different 16.07% tourist excellent, 20.36% tourist felt
that it is good, 47.86% tourist said that it is

ande et al Int ] Sci Res Sei & Technol. March-April-2023, 10 (2)
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satisfactory and only 15.71% tourist re unsatisfactory
with this services.

The tourist views about medical facility. Abour 12,50%
of tourists said that it is excellent, 17.14% said that
medical facilities are good, 35.71% of tourists
satisfactory and 34.64% of tourists are not satisfied
with medical facilities.

The Opinion about cleanliness facilities that is only
16.43% of tourists are excellent, 34.29% of tourists
said that it is a good, 31.79% of tourists satisfied and
17.50% of tourists unsatisfactory. The experienced of
safety at the Shirdi tourist center was also noted by
the tourist. About 14.29% of tourists said that safety is
excellent, about 39.29% of tourists mentioned that
safety is good, 30.39% of tourists were satisfied with
personal safety and only 16.07% of tourists felt that
they are not safe at the Bimashankar tourist center.

The behaviour of local people at the Shirdi tourist
center was also noted by the tourist. About 13.21 % of
tourists said that the behaviour of local people is
excellent. About 37.86% of tourists mentioned that
Behavior is good, 36.07% of tourists are satisfied with
the Behavior of local people and only 12.86% of
tourists are unsatisfied with these services. Qut of 280
tourists, 10 % of tourists said that the guide facility is
excellent. Only 26.79% of tourists mentioned that it is
good, 41.07% of tourists are satisfied with the guide
facility and 22.14% of tourists are unsatisfied with
the Guide facility in Shirdi Tourist Center.

The researcher analysis the fifteen-factor views about
the services and facilities available in the Shirdi
tourists place. The tourist opinion about the overall
facilities and services at Shirdi are considered with the
help of satisfaction index. As per the views of 14.17%
tourists reported that all the fifteen Service and
Facilities are excellent in Shirdi. 25.95 % of services
and facilities are good, 38.83% of tourists are satisfied
with all these factors. just only 21.05 % of tourists are
not satisfied with all factors (Services and facilities)
at the Shirdi tourist Center (See figure No. 1)
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140 Shirdi Factor Wise Levels of Satisfaction
120
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Fig. No. 1: Factor wise Levels of Satisfaction

Shirdi Tourist Center Average Satisfaction Level

50 A
40 -

30 A

Average %

10 A

Excellent Good Satisfactory Unsatisfactory

Average level of Satisfaction

Fig. No. 2: Average % of All Level Factor in Shirdi Tourist Center.

2. Factor wise Average Satisfaction (Ni)

The below Table No 2 show the factor wise average value of satisfaction (NI) The factor wise Average value for
the different level of satisfaction were calculated by multiplying these values by respective frequencies, which
gives toral satisfaction and total satisfaction value is divided by total respondent of the respective factor. Then it
gives the satisfaction index for the factor e.g. A Shirdi tourist center. The total number of 55 tourists given their
views and these 55 tourists give 8 to 10 points for excellent that total score is 522, So (230 / 55) = 9.49 ( show
Table No. 2.) It means that the average satisfaction level of the excellent class of tourists is 9.49 for the
Accommodation factor.
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Table No. 2: Factor wise Average Value of Satisfaction in Shirdi Tourist Center
Average Satisfaction Index (%)

Sr. Factor
Ho. (Facilities & Services) ~ Excellent Good  Satisfactory  Unsatisfactory

1 Accommodation 9.49 7.20 5.02 2,08

2 Transportation 17.97 30.77 30.68 14.56

3  Road Condition 11.95 40.44 25.35 18.06

4  Parking 13.50 16.75 44.73 22.97

5 Food 11.97 17.94 46.08 22.50

6 Drinking Water 12.22 17.07 60.99 1527

7  Darshan Facility 9.78 20.23 48.84 18.33

8  Public Toilets 17.69 35.81 26.65 12.00

9  Information Centre 10.87 16.19 38.30 27:57
. 10  Shopping Facility 1033 1423 36.40 31.89
11 Medical Facility 15.00 19.42 46.40 13.91

12 Cleanliness 9.57 15.88 33.42 31.14

13 Safery 12.40 32:79 30.53 16.53

jy  Teleibudosel oot 1362 3704 29.06 17.92

People
15 Guide 12.86 35.36 34.59 10.19
Source: Compiled by Researcher

It is so that from above Table No. 3 that the factor wise satisfaction index with rank for the Accommodation is
6.04, Transportation factor 25.80, Road Condition 24.25, Parking 30.54, Food 32.87, Drinking water 36.33,
Darshan facility 25.16, Public toilet 92,85, Information center 28.15, Shopping facility 26.99, Medical facility

96.59, Cleanliness for 23.09, Safery for 26.58, Behavior of local people 28.61 and 27.22 for Guide facilides. These

factor wise satisfaction indexes are given wei ghted by ranks.
Table No. 3: Factor wise Percentage Satisfaction Index with Rank (Sti)

. Sr. No. S Satisfaction Index Rank
(Facilities & Services)
1 Accommodation 6.04 15
2 Transportation 25.80 10
3 Road Condition 24,25 12
4 Parking 30.54 3
5 Food 32.87 2
6 Drinking Water 36.33 1
7 Darshan Facility 25.16 11
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8 Public Toilets

9 Information Centre
10 Shopping Facility
11 Medical Facility

12 Cleanliness

13 Safety

14 Behavior of local People
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22.85 14
28.15 5
26.99 7
26.59 8
23.09 13
26.58 9
28.61 4
27.22 ]

o Source: Compiled by Researcher

(55 x 9.49 + 84 x 7.20 + 92 x 5.02 4 49 x 2.08 )

e.g. Accommodation =

280

521.95 + 604.80 + 461.84 + 101.92

1690.51
280

Rank = 6.04

The Analysis is given in the above Table No. 3, that
the views of tourists about the Drinking water facility
in the Shirdi tourist center received 1st Rank. It
means that the Drinking water facility is well in
Shirdi. It is also Food facilities gets 2nd Rank, Parking
3rd  rank, Behavior of local people 4th rank,
Information Center 5thrank, Guide 6th rank,
Shopping facilities 7th rank, Medical facility 8th rank,
Safety 9th rank, Transportation 10th rank, Darshan
facility 11th rank, Road condition 12th rank,
Cleanliness 13th rank, Public toilet 14th
Accommodation received 15th Rank.

Factor wise Satisfaction Index with rank. Drinking
water, Food, Parking, Behavioral of local people,
Information center get high ranks (Ito5) at Shirdi
tourist center. These all factors are very important
and play a vital role in the Shirdi tourist center.
Tourist place, Drinking Food, Parking,
Behavioral of local people, Information center are

and

water,

good.

- 280

The satisfaction index for Guide, Shopping facility,
Medical facility, Safety and Transportation received 6
to 10 rank, while the satisfaction index rank for
Darshan facility, Road Condition, Cleanliness, Public
toilets and Accommodation received an 11 to 15 rank.
it means that the maximum tourist is not satisfied
with these facilities at Shirdi tourist center. so it is an
urgent need to improve these facilities at Shirdi

tourist Center.

111.CONCLUSION

= Itis observed that the majority of the local tourist
prefer to visit these tourist centers during Ram
Navami, Guru Pornima festivals, Cultural
Programme and at the time of Annual Fairs,

= [t is observed that about 60.21% of tourists not
used the Accommodation facility at the tourist
center followed by Lodge & Hotel (14.56%).

* It is found that Ahmednagar district is well

connected by state and national highways both
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these district maximum tourist centres are

connected by District roads.

»  The ranking of the satisfaction index at Shirdi has

been high for the majority of the factors such
as the Drinking water, Food, Parking, Behavioral
of local people, Information center etc The
Jowest rank of facilities and services like an
Darshan facility, Road Condition, Cleanliness,

Public toilets and Accommodation facilities,
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Average Agricultural Production of Selected Crops in 1990 to 2015 of Ahmednagar
District of Maharashtra State
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ABSTRACT

The present research paper studies and analyze the agricultural productivity at the macro level in
the Ahmednagar district. This study is based on secondary data collected from revenue records and
district gazetteer offices. Agricultural production was depending on market, demand, physical, climate,
socio-cultural, economic, technological and organizaﬁonal factors. Endeavour is made to study landuse

' patterns in Ahmednagar district of Maharashtra State for the year 1990-91, this is the normal year for an
agricultural phenomenon. The study region covers 1704800 hectares of land the percentage of the state is
5.6% area and has a population of 4543159 in 14 tahsils as per the 2011 Census. Ahmednagar District is
located in the western part of Maharashtra State. Physiography, rainfall, soil, temperature, and drainage
influence agricultural productivity and land use pattern in this district. Rainfall varies between 200 to 382
mms. The present study represents a real situation of cropping pattern in Ahmednagar district and helps
planners and agricultural scientists for agricultural planning at the tahsil level.
KEY WORDS : Agriculture landuse, Agricultural productivity, Yield of Crop.
INTRODUCTION

"Agricultural Productivity is the measurement of output and the inputs required to produce that
output." In other terms, it is a ratio of input to output. In traditional agricultural productivity
measurement, geographers and economists considered inputs such as labour and capital to be costs

' incurred in the production of agricultural produce. The traditional technique to measuring agricultural
productivity, on the other hand, ignores the social and environmental costs associated with food
production and livestock keeping.

In today's agricultural productivity measurement, the issue of soil sustainability, ecosystem health,
and social acceptability is becoming increasingly significant. Agricultural productivity is determined by
the interaction of physical and cultural elements, and it presents itself in terms of per hectare productivity
and total production. Where agricultural productivity measurement can assist in determining which areas

are working less efficiently than others.
Agricultural plans can be developed to eliminate and minimise regional inequities by delineating

zones of low, medium, and high productivity. It also provides an opportunity to establish the ground
© 2023, JSREM | www.ijsrem.com DOI: 10.55041/I)SREM20575 |  Pagel
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reality, the true cause of an area's or region's agricultural backwardness. Agriculture productivity is the
most essential indicator for demonstrating the geographical pattern of agricultural development in the
research region.

Researchers, geographers, and economists have created tools and techniques to determine agricultural
production in the last decade. The following are some approaches developed and used for measuring
agricultural production and agricultural efficiency per unit area. such as output per unit area, production
per unit of farm labour, to assess agricultural production as grain equivalents, input-output ratio and
ranking coefficient method (Kendall, 1939; Stamp, 1960 and Shafi, 1990).

STUDY AREA
Ahmednagar district is situated partly in the upper Godavari Basin. It lies between 18°2’ North
latitude to 19° 9* North latitude and 73°9" East longitudes to 75° 5° East longitudes. It is surrounded by
Nashik district in the North, Beed and Aurangabad districts in the East, Pune district in the South, Thane
. and Raigad districts in the North-West. Ahmednagar district has an area of 17410 square km and a
population is 4543159 (2011 Census). It ranks first in terms of area and sixth in terms of population
among the district of the state. The mainstream of hills in the Sahyadri runs north-south in the western
proportion of the district. From the main Sahyadrian range, two prominent spurs Stretch out of the east.
Baleshwar and Harishchandra range which runs right across the district. It acts as a watershed between
the Pravara and its tributaries which drain towards the Godavari. Some of the ranges are flat-topped and
regular in height and slope, while others are conical and irregular. The district is broadly divided into
three major geographical regions: 1) Pravara Basin, II) Dhora Basin and III) The Kukadi Basin. The
district is drained by two main rivers, viz. Pravara and the Kukadi and their tributaries. The climate of the
district is generally dry except during the South-West monsoon season. The average annual rainfall for
the district as a whole is 488.4 mm. Within the district, there are considerable variations in rainfall. The
rainfall generally decreases as one proceeds from West to East. The temperature begins to increase
. rapidly from the latter half of February. May is the hottest month and December is the coldest month with
the Maximum temperature at 36.38°C and minimum temperature at 19.92 °C at Ahmednagar. The soil of
the district is essentially derived from the Deccan Trap which is the predominant rock formation of the
district. The soil formation is mainly affected by the climatic condition and topography of the district.
The soil in the Pravara and Mula valleys is quite deep and fertile. The relief in the rest of the district is

undulating and susceptible to erosion. The light shallow soil is found on hillslopes and very coarse soils

at a higher elevation.
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OBJECTIVES
1. Know the availability of land in Ahmednagar District and its different uses.
2. To study the agricultural productivity in Ahmednagar District from 1990-91 to 2015-16.
DATABASE AND METHODOLOGY
The area and agricultural productivity of covered each crop had converted into a percentage of the
total geographical area. Secondary data has been used from Socio-Economic Reviews and District
Statistical Abstracts of Ahmednagar District in 1990-91 and 2015-16. The description of each land
classification has been supplemented by numerous spot inquiries, besides information embodied by using
the Ahmednagar District Census Handbook, District Gazetteer and District Socio-Economic Review of
Ahmednagar District.
TRENDS OF AVERAGE YIELD OF SELECTED AGRICULTURALCROP PRODUCTION
Agriculture productivity fluctuations in the percentage share of total crop output allocated to
. tehsils and districts in the Ahmednagar district. To study the changes in the output of productivity of
certain crops in the Ahmednagar district between 1990-1991 and 2015-16. In these two terms years of
data, average changes in the production of selected crops are discovered throughout the entire study area.
The overall production of chosen crops is shown, with the value increasing and decreasing over the
research period. Table No. | illustrates the production of wheat, jawar, bajra, pulses, cotton, oilseeds,
rice, vegetables, fodder crops, sugarcane, fruits, maize and other crops as well as the variations in the
production of wheat, jawar, bajra, pulses, cotton, oilseeds, fodder crops, sugarcane, fruits, maize and
other crops. Other products, such as rice, vegetables, sugarcane and maize, are dropping in value by less
than 5.0% due to production changes in the Ahmednagar district area.
Table No. 1 indicates the increased value of selected crops, which is extremely high in wheat,
Jawar, bajra, cotton, oilseeds, fodder crops, fruits, maize and other crops but very low in rice, pulses,
sugarcane, vegetables, and total food crops accordingly. All of the information in the preceding table no.
. 1 and trends of production of the average yield of selected crops are the same.
A) Bajra Production
During the study period of 1990-91 to 2015-16, bajra was also an important crop in the study
region. The maximum value of bajra production was found in 700 kg. to 950 kg. per hectare during the
study periods totals production in metric tons are 443240 this value is high in 2015-16 years 507091
metric tons are highest production in Ahmednagar district Every farmer and every rural and urban person
in the study region uses bajra for domestic food. The average production in metric tons was observed at
58.33% in 1990-91 and 79.17% in 2015-16. The changes in production are positive and this is recorded at
22.32% during study periods.
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B) Jawar Production
Jawar is another important crop grown in the study area. These crops are typically planted by
every farmer in the Ahmednagar district. Where are the most prevalent foods used in Ahmednagar district
throughout the period and under observation? Every village farmer has harvested these crops throughout
the Kharif and Rabbi seasons each year, The variances of these selected crops increased the most during
the study period. During the study period, the volume change is 7.90 %, and the overall production of
Jawar is close to 65%. Farmers in the Ahmednagar district take the most Jawar production. From 1990-91
to 2015-16, total hectare s of Jawar production were 43260 and 85566 metric tons, respectively. The
average production in metric tons was observed at 46.67% in 1990-91 and 65.00% in 2015-16. The
changes in production are positive and this is recorded at 14.79% during study periods.
C) Wheat Production
Wheat is the most significant crop in the Ahmednagar district; the area from 1990-91 was recorded
' at 48523 hectares, while the area under wheat recorded in 2015-16 is 68513 hectares over the study
period. The research regions with the largest production and volume of change are investigated from
1990 to 2015. The percentage of production was observed at 25484 tons in 1990-91 and 72260.80 tons in
2015-16. It increased to 46726 metric tons during the study period. The average production in metric
tons was observed at 66.67 % in 1990-91 and 126.67 % in 2015-16. The changes in production are
positive and this is recorded at 16.23 % during study periods.
D) Oilseeds Production
Oilseed concentrate output in the Ahmednagar district includes (Ground nut, Kardai, Soya bean,
Sunflower, and Sesamum). The highest hectare s under the oilseeds production are found in 1990-91,
which is 61960 hectare s in agriculture land area, while the lowest production in the study region is found
in 2015-16 years, which is 60672 hectare s. During the study region, there is a high volume of negative
change in total production and a negative change in total output in metric tons. Farmers have increased
. their production of ground nuts, kardai, and sesamum to extract useful oil and edible oil for all of us. The
production of oilseeds was observed at 2883.2 tons in 1990-91 and 17412.5 tons in 2015-16. It is
decreased during study periods. The average production in metric tons was observed at 13.33 % in 1990-
91 and 29.17 % in 2015-16. The changes in production are negative and this is recorded at -5.08 %
during study periods. As a result, oilseeds are important among all crops investigated during the research

region,
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Table No. 1. Average trends rate of production of selected crops 1990-91 to 2015-16 in Ahmednagar

district
Average Average Changes in
Sr. production in  production in Production
SelectedCrops %
No MetricTones  MetricTones  between 1990-91
1990- 91 2015-16 to 2015-16
| Bajara 5833 79.17 20.83 8.97
2 Jawar 46.67 65.00 18.33 7.90
3 Wheat 66.67 126.67 60.00 25.84
4 Oil Seeds 13.33 29,17 15.83 6.82
5 Pulses 15.00 21.67 6.67 2.87
6 Vegetables 70.83 102.50 31.67 13.64
7 Fodder Crops 46.67 62.50 15.83 6.82
8 Sugarcane 2.17 3.50 1.33 0.57
9 Fruits 52.50 71.67 19.17 8.26
10 Maize 29.17 46.67 17.50 7.54

Source: Computed by the Researcher
E) Pulses Production quotation
In Kharif and Rabbi, the most common food consumed by farmers is pulses. Pulses increased due
to changes in agricultural activities between 1990-91 and 2015-16. During the study periods, the average
production of pulses is recorded in 1990-91 is 180 tons per hectare while in 2015-16 observed at 260 tons
per hectare, Total pulse production in metric tons was higher in 2015-16 than in 1990-91. In the study
region, the percentage of pulse crop production is 5.08%, which is higher than the total production per
hectare, which is 6.82%. The production of oilseeds was observed at 10346.4 tons in 1990-91 and 8317.4
tons in 2015-16. It decreased by -0.71 % production per hectare during study periods.
F) Vegetable Production
During the study period, vegetable was the cash crop of every farmer in the Ahmednagar district.
Vegetables are one of the most important cash crops and valued commodities for farmers in the
agricultural sector. This harvest has provided financial support to the farmer; therefore farmers are
delighted and satisfied to take this product with their hard work in agriculture. Vegetable crops in
Ahmednagar district very high irrigated tehsil produce a very high quantity of vegetables such tehsil as,
Sangamner, Rahata and Shrirampur. The area and productivity observed in 1990-91 are 12648 metric

tons and 1783.50 metric tons in 2015-16 respectively. The area and production of vegetables decreased
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during the study periods.

Table No.2. Average Yield Per Hectare of SelectedCrops in Ahmednagar District 1990-95 to 2005-

10
Yield per Hectare  Production in  Volume of
Sr. inKg. ‘000’tones Changein %
Crops
No. 1990-91 to
1990-91 2015-16 1990-91 2015-16
2015-16
1 Bajara 700 950 443240 507091 22.32
2 Jawar 560 780 43260 85566 14.79
3  Wheat 800 1520 25848  72260.8 16.23
4 Oil Seeds 160 350 28832 17412.5 5.08
' 5  Pulses 180 260 103464  8317.4 -0.71
6 Vegetables 850 1230 12648 1783.5 -3.80
7  Fodder Crops 560 750 54812.8 77685 8.00
8 Sugarcane 26 42 162344 1617.42 0.00
9  Fruits 630 860  2866.5 79825.2 26.90
10 Maize 350 560 1417.5  17908.8 ST

Source: Socio-Economic Abstract of Ahmednagar District (1990-91 to 20 15-16)
G) Fodder Crop Production
Farmers raise cattle in addition to growing fodder crops. Crops farmed primarily for animal
consumption are referred to as fodder crops. Some fodder crops include hay, grain, and maize. Animal
feed is also made from the leftovers from sugar beet processing. The fodder crop production recorded 560
tons per hectare s in 1990-91 while it increased to 750 tons per hectare s in 2015-16. The total
. production of the fodder corps is 54812.80 metric tons in 1990-91 and 77685 metric tons in 2015-16. The
area and production of fodder crops are observed to increase by more than 8.00% during study periods.
During the investigation period, the volume of area changes, both positive 6.82 % was recorded.
H) Sugarcane Production
Sugarcane production is primarily for the manufacturing of sugar and 'Gul.' It is a popular crop
grown in the study area during observation and field activities, Sugarcane increased by 32117 hectares
between 1990 and 2015. The main explanation for this is that these crops have a government value, and
the government has given farmers cheap prices, making them unhabpy, and production has decreased
during the research period. The total production of sugarcane is 1623.44 thousand metric tons in 1990-91
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and 1617.42 thousand metric tons in 2015-16. The area and production of sugarcane are observed to
increase by more than 0.57% during study periods.
I) Fruits Production
Fruits concentrate output in Ahmednagar district includes (Mango, Pomegranate, Bananas,
Grapes, Custard Apple, Lemon, Orange, Papaya, Watermelon, etc.). The area under the production of the
fruit are found 4840 hectare s in 1990-91, which is 18236 hectare s in 2015-16, while the production in
the study region is found 2866.50 tons in 1990-91, which is 79825.20 tons recorded in 2015-16. During
the study region, there is a high volume of positive change in total production in total output in metric
tons. Farmers have increased their production of Pomegranates and grapes. The area and production of
sugarcane are observed to increase by more than 26.90% during the study periods.
J) Maize Production
Ahmednagar is well-known for its maize production, In the research area, there are a lot of
’. products under the maize crops. Maize is increasing to the maximum area of hectare s in the district
where maize output has been consistent over the last decades, which is 16491.30 metric tons from 1990-
91 to 2015-16. This valuable product is always expanding and being distributed to farmers in the research
area. Production has increased over the last 25 years, and many farmers are combining these crops with
fruit crop production. 5.77% of total maize production was increased found during the study periods.
Development of Average Ariculture Production;

During the study period of Ahmednagar district from 1990-91 to 2015-16, the regional imbalance
in agriculture productivity of selected crops was examined. While using this procedure, the following
crops were cultivated in the district and were chosen. Jawar, Bajra, Wheat, oilseeds, Pulses, vegetables,
Fodder crops, Sugarcane, Fruits and Maize are examples of crops.

According to the table no. 2 the changes of production is calculated and divided into three
categories such as;

. I. High Productivity
II. Moderate Productivity
I1I. Low Productivity
I. High Productivity (above 500)

During the investigation periods of 1990-1991 and 2015-16, the selected major crop productivity
was observed in this category, which includes the tehsils of Sangamner, Kopargaon, Newasa and
e it = e s A G o s st .S o

» heavy rainfall, ideal soil for crop production, and well-built irrigation

facilities (wells, tube wells, and canals), and sources to maximize crop production in this region. During
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the examination period of 1990-91 to 2015-16, a high productivity area displayed above the agricultural

efficiency index is 500 in the region of the Ahmednagar district (Map 6).
I1. Moderate Productivity (200 to 500)

During the investigation period, this category of moderate productivity was mostly recorded in the
center and southern parts of the Ahmednagar district, Akole, Rahata, Pathardi, Nagar, Rahuri and
Jamkhed tehsils had moderate productivity levels of 200 to 500. Because rainfall is minimal in this
region, crop yield in this region is determined by soil factors and farmer economic conditions (Map 6).

II1. Low Productivity (below 200)
During the study period, Parner, Shrigonda, Shevgaon and Karjat tehsils of Ahmednagar district

were included in this group. The irrigation facility in Parner and Karjat tehsil was not developed and was

not in excellent working order (Map 6).

Map 6: Agricultural Productivity of Ahmednagar District

' (1290-91 to 2015-15)

Abowve 500
200 o 500
2] Below 200

N
A
a n Win
| I S— |

Agricultural implements, on the other hand, are ancient and in bad condition due to traditional
practices. Rainfall and climatic conditions are also to blame for the combined effect of all these factors,
. which resulted in low agricultural production (less than 200) in this region from 1990-9] to 2015-16.

CONCLUSION

* The major food crop production is Bajra, Jawar and Wheat. The average productivity of Bajra was
recorded at 79.17% during the study periods,

® The highest productivity of food crops recorded is Wheat (126.67%) in 2015-16. The change in
production is positive it is observed at 60.00% during study periods while the lowest productivity
recorded in the crops was Sugarcane.

* In 1990-91 the largest area and productivity was recorded Vegetables and the lowest was Sugarcane as
well as in 2015-16.

* The Percentage of area and productivity is high of Wheat crops and the lowest is Sugarcane observed
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during the study periods.

* In 1990-91, the average productivity is highest recorded for vegetables (850 Kg. per hectare s) as well
as the food crops is Wheat crop while the lowest productivity is recorded for Sugarcane (26 metric tons
per hectare).

* In 2015-16, the average productivity is highest recorded for Wheat (1520 Kg. per hectare s), as well as

cash crops, a Vegetable crop while the lowest productivity is recorded for Sugarcane (42 metric ton
hectares).

® The highest positive changes observed in Bajra crops as food crops and fruits are cash crops during the
study period.

* The areas of high productivity are recorded in Sangamner, Kopargaon, Newasa and Shrirampur tehsil
during study periods.

* The areas of moderate productivity are recorded in Akole, Rahata, Pathardi, Nagar, Rahuri and

. Jamkhed tehsil during study periods.

* The areas of low productivity are recorded in Parner, Shrigonda, Shevgaon and Karjat tehsil during

study periods.

* In the Ahmednagar district northern side of the district are very much developed in irrigation facilities,
market, transportation and fertilizers while the southern part of the tehsil observed less irrigation

facilities, drought-prone area, and less favorable environmental condition for agricultural development.
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Absiract

The present research paper study and analyze the Cost-benefit analysis of cash crops g1 e mane lorel
in Sangamner (chsil. This study is based on primary and secondary data collested from faere’s
revenue records and district gazetteer offices. Cash crop production depended on physival, dlirats,
socio-cultural, economie, technological and organizationsl factors, The Sangzamncr taisil e
135780 hectares of land and has o population of 487939 in 171 villages a5 per the 2011 Canvus, The
primary crops under consideration include Sugarcane, Onian, Vepetables and fruits, sach znzlyzed in
terms of various farming operations, labor, and input costs, The cost-benefit analysis for irrigaied
Onion showed 4 profit of Rs, 328200 per hectare, For irrigated Sugarcane, the profit wes Fa, 225700
per hectare, The cash flow analysis revealed the percentage of cash outflows and inflows fur czen typs
of crop, helping to understand the income distribution and costs invelved,

Keywords: Cash crops, cash in flow, cash outflow, cost benefit analysis

Introduction

The dominant cropping pattern in the tahsil is discussed in the rescarch paper. At this
juncture, it seems that the Cost-Benefit analysis of the various crops being grown in the
tahsil can provide more insight into the problems faced by the farmers, The cust-benefit
analysis was carried out based on the sample survey information. The research paper is
mainly devoted to discussing the problems of agriculture and farmers in the shsil as
understood by the primary survey. The survey provides information on parameters related 1o
agricultural benefits and production costs by the current cropping pattern, This and 2 similar
kind of database are used to understand and analyze the spatial distribution.

In the last few years, in various geographical studies, cost-benefit analysis techniques have
been used by various geographers and these techniques are enormously useful for the study
of agricultural geography, such as Prest and Turvey (1965) "), Joshi (1985) "%, Saptarshi
and Bairagi (1998) [ and Saptarshi and Bhagat (2004) "), The efficient use of available
water resources based on technology (Bhagat 2002, and Sonawane 2013) U 7l current
employment status in rural areas (Jagdale, 2002) ") assecssment of human resource
development (Ugale, 2006) "] a strategy for sustainable development of agriculture, human
resource development (Musmade, 2012) Y cost-effective use of water resources
(Sonawane, 2013) ['® and a strategy [or proundwater management for sustainable
development of agriculture (Chavan, 2014) *'l. The present study aims to find out the
availability ol water resources for the sustainability of agriculture in the Sangamner tahsil.
Hence, the cost-benefit analysis of major cash crops in the tahsil has been carmried out. For
this, the primary data was callected from at least [00 farmers cultivating each selected crop
in the tahsil based on the questionnaire. The sumple points have been selected in such a way
that they will be well distributed among the villages of the tabsil in a circle-wise manner.
Thus, aflter analyzing the basic database collected from the primary sources, the average
values of the price of each crop are obtained. Comprehensive information regarding
expenditure is given in the table Table No. I to Table No. 16.

Study Area
Sangamner tehsil is located in the western part of Ahmednagar district in the state of
Maharashtra, Sangamner is surrounded by Rahata, Rahuri and Kopargaon to the east.
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Sinner tehsil Nashik District to the North. Akole tehsil to the
west. Sangamner tehsil to the south-east, Junner tehsil Pune
district 1o the south. The Tehsil *Sangamner’ is located
middle part of the bank of the Pravara river. This lies
between 19°34° North 19.57° North to 74°13' East 74.22°
East longitude. It has an average clevation of 549 metres
(1,801 ft)from mean sea level Sangamner tehsil is located in
the western part of Ahmednagar district. The highest peak,
as well as the temple of this tehsil, is Baleshwar, Baleshwar
is located in Harichandra Range 15 km from Sangamner
tehsil  headquarters.  Physiography,  rainfall,  soil,
temperature, and drainage influence agricultural land use
patterns in this tehsil. Rainfall varies between 200 to 225
mms. The underlined basalt on disintegration and
decomposition brought various agents that had yielded three
kinds of soils viz. Deep black, deep & shallow Alluvial soils
in Pravara, Mhalungi and Adhula river basins. These rivers
are the main irrigation source of middle tehsil arcas.
Including five centers of Revenue Circle i.c. Sangamner,
Ashwi, Talegaon, Ghargaon and Sakur. The rainfall is
mainly due to rain shadow arca in terms of the amount of
rainfall average receives 416.6 millimeters in the western
and middle parts of the tehsil but in the southern part of the
tehsil 102 villages are drought-prone areas. Therefore these
areas are mostly hilly and unirrigated. The variation in the
amount of rainfall & type of soil exerts influence on the
cropping pattern of the study region. The major crops
namely cereals, cash crops, pulses, oil seeds, fruit crops,
vegetables, flower and fodder crops are cultivated in
Sangamner tehsil,

Objective
To study the Cost Benefit Analysis for cash crops in
Sangamner Tahsil Ahmednagar District of Maharashtra,

Database and Methodology

The study is based on secondary data and field observations.
Circle-wise crop data is obtained from village officers'
(Talathi) records, APMC Market and Panchayat Samities
records in Sangamner tehsil. Topographical maps and
survey of India sheets are used for the physiographical
study. Landuse data collected from the socio-economical
abstract and Ahmednagar gazetteer and district census
handbook in Ahmednagar district referred to collect related
information.

Methodology

The 171 villages were divided according to 14 Revenue
Circles. Information from more than [00 farmers from
selected villages in 14 circles of the tahsil has been

huipsidwww geojournal.ngt

collected. Well distributed to 14 villages randomly selected
according 1o crop 1o collect primary information,
Expenditure incurred for various operations like tiflage,
fertilizer, seed, planting, weeding, harvesting, etc. is
considered as final charges. A summary of various
operations has prepared to understand the cost per hectare
for each major crop in the tahsil.

First of all, the cost of major cash crops in the tahsil has
been taken into consideration. The first step is to identify the
major cash crops in the tahsil. The major cash crops grown
are mainly Onion and Sugarcane. Out of the net sown area
in the tahsil, only 25.74% of NSA is under irrigation. The
highest irrigated area is 58.32% under Well irrigation, Canal
20.43%, Tube well 3.75%, and River 17.50%.

Cost Structure

To understand the cost of each crop based on a sample
survey in randomly selected 8.18% of villages, A structured
questionnaire has been developed to find out the cost of
various operations ranging from planting to harvesting and
selling in the market.

Cash Flow Analysis

The total income of the farmer has been analyzed to
understand the cash flow after getting the statistics of
expenditure on the cultivation of major crops in the study
area. This type of cash flow analysis has been done in
research over the last few decades (Saptarshi and Kale 1984,
Sonawane 2013 and Chavan 2014) [22.16.21] This technique
is very useful to understand the economic system as a
whole. In the present study, the following factors have been
considered to cover the cost of cash flow.

Cash in Flow

1. Wages are given to women worker

2. Wages are given to the male worker
3. Profit margin earned by cultivators.

Cash-out Flow

I. Cost of seeds, fertilizers, and pesticides

2. Cost of packing material brought from the urban sector

3. Cost of fuel such as electric bill, diesel or hiring tractor,
and technology

Thus, the share of income that remains in the tahsil and the
share that goes out of the tahsil estimated based on
expenditure structure. This research has estimated for each
village and the tahsil,

Cost of Onion Crop Cultivations

Table 1: Cost of Onion Cultivation

R
AL e B L

PR

A L B M e e e 1 e SR e

Sr. No. Operations Wian g;‘zas‘,ﬁ::?nay <[Male Rs.lé‘i::!:;l:lz cliusftTo e Other Cost Rs. | Total Cost Rs. |Per Cent (%)
1 Ploughing 02 00 800 00 800 3000 3800 02.2]
2 Harrowing 04 00 1600 06 1600 4500 6100 03.35
3 Sowing / Seedling 05 40 2000 12000 14000 5000 19000 11.06
4 Cost of Seeds 00 00 00 00 00 12500 12500 07.28
5 Electricity Charges 00 00 00 00 00 3000 3000 01.75
6 | Fertilizers/ Pesticides 10 00 4000 00 4000 75000 79000 +3.98
7 Weeding 00 30 00 9000 9000 2000 11000 00,40
8 Irrigation 25 00 10000 00 10000 00 10000 05.82
9 Harvesting 10 30 4000 5000 13000 5000 18000 10.48
10 Threshing 00 00 00 00 00 00 00 00.00
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(¥ Scanned with OKEN Scanner



Intermational Journnl of Geography, Geology and Environment

httpsafwww. geojournal.net

[l Packing | 06 20 2400 |

6000

8400 1000 9400 [ 0547

120

Total [ 62

24800 | 36000

60800 111000 171800 | 100.00

Svurce: Field Survey Data (2022-2023),

As discussed in the Onion crop is cultivated in the tahsil
during Rabbi and Kharip Season, In the above Table No.l
indicates, the cost ol various operations in the licld of Onion
cultivation has caleulated. The figures in the table show that
the average (otal production cost of Onion cultivation is Rs.
171800/-, The total average cost of labor is Rs. 60800/-
while the other total expenditure is Rs. 111000/-. The cost
structure of the Onion crop shows that most of the cost in
various operations is on fertilizers, pesticides  seeds,
packing, sowing, and harrowing.

Table 2: Output of Onion Cultivation

Sr. No, Details Rupees
l On-farm Price/Kg. Rs. Rs.20.00/-
2 Grain Production/Hector Kg. 25000 Kg.
3 Grain Production/Heetor Rs, Rs.500000/-
4 | Average on-larm price of [odder/Hector Rs. | Rs.00/-
5 Total Earnings/Heclor (Grains + Fodder)  [Rs.500000/-
6 Total Cost/Hector Rs.171800/-
7 [Net Profit/Heetor (Total Earning - Total Cost)|Rs.328200/-
] Man Days/Heelor 02 Days
9 Women Days/Hector 120 Days
10 Daily wages for male workers Rs.400/-
11 Daily wages for female workers Rs.300/-

Source: Field Survey Data {2022-2023).

The Table No. 2 indicates that the cost of Onion cultivation
is Rs.171800/- per hect. and the net output from the Onion
cultivation is Rs.500000/- per hect. The net benetit from the
Onion cultivation is Rs.328200/- per hect. The field
observation and statistical data show the requirement of
employment per hect. Onion cultivation is 62 males and 120

females. In the tahsil during 2022-23, the area under Onion
cultivation is 10795 hect. The employment power
requirement and generated is 669290 male days and
1295400 female days workers in the tahsil.

Table 3: Cash Flow Analysis of Onion Cultivation

Sr. No. | Cash Flow Analysis | Rupces | Percentage (%)
| Cash Out-flow 60800 12.16
2 Cash In-flow 111000 22.20
3 Profit 328200 65.64
Total Income 500000 100.00

Source: Field Survey Data (2021-2022).

It is observed that the profit earned by the farmer due to the
cultivation of Onion is about 65.64% (Table No. 3). The
cash inflow in the case of Onion is 22.20%. The cash out-
flow in Onion cultivation is 12.16%. It shows most of the
onion production goes inside the tahsil. Therefore, the tahsil
benefits high from onion production as compared to other

CTOpS.

Cost of Sugarcane Cultivation

In the above Table No. 4 indicates, the cost of various
operations in the field of Sugarcane cultivation has
calculated. The figures in the table show that the average
total production cost of Sugarcane cultivation is Rs.
119300/~ per hector. The total average cost of labor is Rs.
36300/~ while the other total expenditure is Rs, 83000/-. The
cost structure of Sugarcane crops shows that most of the
cost in various operations is on pesticides, fertilizers, seeds,
irrigation, and sowing.

Table 4: Cost of Sugarcane Cultivation

sr.No|  Oparations e g:y“;“&,';‘:;‘;’nm,s T [;L"r:::l‘l'ﬁi‘;ftmml 7] Other Cost Rs. [Total Cost Rs. | Per Cent (%
| Ploughing 02 00 800 00 800 5000 5800 04.86
2 Harrowing 02 00 800 00 800 7000 7800 06.54
3 Sowing/Seedling 20 00 8000 00 3000 2000 10000 08.38
4 Cost of Seeds 00 00 0 00 00 20000 20000 16.76
5 Electricity Charges 00 00 0 00 00 9000 9000 07.54
. 6 | Fertilizers/ Pesticides 15 05 6000 1500 7500 30000 37500 3143
3 7 Weeding 04 00 1600 00 1600 10000 [ 1600 09.72
8 Irrigation 44 00 17600 00 17600 00 17600 14.75
Total 87 05 34800 1500 36300 83000 119300 100.00
Source: Field Survey Data (2020-2021),
Table 5: Output of Sugarcane Cultivation
Sr. No. Details Rupees )
1 On-farm Price/Kg. Rs. Rs.2.70'- |
2 Grain Production/Hector Kg. 50000 Ke. |
3 Grain Production/lector Rs. Re030004
4 Averuge on-furm price of fodder/Heetor Rs. T R0 -
5 Total Barnings/Heetor (Griins + Fodder) Re 05000 -
6 Totul Cost/Hector T Rs.eE00-
7 Net Profit/Hector (Total Earning - Total Cost) T RSSO0,
8 Man Days/Tlector _— I S Daws |
5 Women Diywllesior | $Dus ]
10 Duly wages for male workers T T a0
11 Daily wages tor female workers _‘_ﬁ:-—u b Rs.300/-
Sonrce: Field Survey Data (2022-2023). o
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The Table No. § indicates that the cost of Sugarcane
cultivation is Rs.119300/-per hect. and the net output from
the Sugarcane cultivation is Rs.405000/- per hect. The net
henefit from the Sugarcane cultivation is Rs.285700/- per
heet. The field observation and statistical data show the

hups//www geojournal.ngt

requirement of employment per hect. Sugarcane cultivation
is 87 males and 05 females. In the tahsil during 2022-23, the
area under Sugarcane cultivation is 13930 hect. The
employment power requirement and generated is 1211910
male days and 69650 female days workers in the tahsil.

Table 6: Cash Flow Analysis of Sugarcane Cultivation

Sr. No. Cash Flow Analysis Rupcees Percentage (%)
| Cash Out-llow 83000 20.49
2 Cash In-flow 36300 08.96
4 Profit 285700 70.54
Total Income 405000 100.00

Source: Field Survey Data (2022-2022).

Sugarcane is a good cash crop grown mainly in the southern
part of the tahsil and is highly profitable (70.54%).
However, cash flow analysis has caught the attention of
current workers as cash-outflows (20.49%) and cash-inflows

(08.96%) are almost identical or have very little difference.

Cash Flow Analysis

Table 7: Cash Flow Analysis

[ sr. No. |Operations|  Cash- Out Flow Yo Cash- In Flow % Profit Yo Total Income Yo

r 1 Sugarcane 60800 42.28 111000 75.36 | 328200 | 53.46 500000 55.25
{2 Onion 83000 57.72 36300 24,64 | 285700 | 46.54 405000 44.75
'. Total 143800 100.00 147300 100.00 | 613900 [ 100.00 905000 100.00

Source: Field Survey Data (2022-2023).

The cash flow analysis technique is very useful for
understanding the crop-wise rupee incoming and outgoing
in tahsils. The cash flow analysis of cash crops in the study
area was revealed in Table No. 7. The cash-out flow is
observed higher in the crops is Onion (57.72%) and lower
the Sugarcane (57.72%). Also, the cash out flow is higher in
the case of crops like Sugarcane (75.36%). The profit is
higher in the case of crops like Sugarcane (53.46%).

Conclusion

The research paper discusses the dominant cropping pattern
in Sangamner tehsil, Maharashtra, focusing on cost-benefit
analysis and agriculture-related problems. The study aims to
understand the sustainability of agriculture by analyzing the
cost-benefit of major cash crops in the region. Data was
collected from over 100 farmers in a sample survey
distributed across the villages in the tehsil. The primary
crops under consideration are Sugarcane and Onion, and the
study distinguishes between irrigated variants of these
CTOpS.

Onion

The total cost of irrigated Onion cultivation is Rs. 171800
per hectare, while the total earnings per hectare are Rs.
500000. This results in a net profit of Rs. 328200 per
hectare. Employment requirements include 62 male and 120
female workdays per hectare. The study estimates that in
2022-23, 10795 hectares were cultivated with irrigated
Onion, generating employment for 669290 male and
1295400 female workers in the tehsil. The cash flow
analysis shows that cash inflow is 22.20%, cash outflow is
12.16%, and the profit is 65.64%.

Sugarcane

The total cost of irrigated Sugarcane cultivation is Rs.
119300 per hectare, while the total earnings per hectare are
Rs. 405000. This results in a net profit of Rs. 285700 per
hectare. Employment requirements include 87 male and 05

~ 382~
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female workdays per hectare. The study estimates that in
2022-23, 13930 hectares were cultivated with irrigated
Sugarcane, generating employment for 1211910 male and
69650 female workers in the tehsil. The cash flow analysis
shows that cash inflow is 08.96%, cash outflow is 20.49%,
and the profit is 70.54%.

In summary, the research paper provides a detailed cost-
benefit analysis of various cash crops in Sangamner tehsil,
highlighting the profitability and employment generation
associated with different crops and irrigation practices.
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ABSTRACT:

Important issues in agriculture in the twenty-first century include the need to boost plant
immunity, reduce the amount of mineral fertilizers and pesticide/herbicide supplies, and raise
crop output and quality. To boost onion productivity, arbuscular mycorrhizal fungi were
employed. One of the greatest crucial functions in contemporary agriculture is increasing the
economic yield of widely grown crops. From June—July 2023 to September—October 2023 and
from November—December 2023 to March—April 2024, pot tests were conducted. During the
winter and summer, control and AMs fungus were applied to onion plants. The impact of AM
fungus on the growth performance of sensitive species, such as onions, was examined. The role
of mycorrhizal fungus and non-AM fungal onion plants was investigated in an experiment. The
results showed that the non-AM fungus produced noticeably lower yields than the treated
plants. Thanks to the information provided, farmers were able to solve issues regarding the
usage of organic fertilizers for increased crop yields. The results of the study demonstrate that

when onion crops were vaccinated with AMF, the amount of onions produced rose..
KEYWORDS: AM Fungi, Allium cepa L. growth, Fertilizers.

INTRODUCTION:

In India, onions (A. cepa L.) are a significant bulb crop. The most popular vegetables

in the world are garlic and onions, which belong to the Allium species and have a high

VOLUME 12 ISSUE 12, 2024 PAGE NO:488



Journal of Technology ISSN: 10123407

nutritional content and positive impact on human health. (Golubkina Nadezhda et al., 2020).
It has medicinal qualities and makes a substantial dietary contribution to humans. According
to (Devendra Kumar Kurrey 2018), India is the second-largest manufacturer in the world.
Onion crop yield was found to be impacted by several variables and chemical fertilizers. As a
result, the amount of onions produced dropped. Compared to most crop plants, onion plants
are more vulnerable to nutrient deficits because of their shallow, unbranched root system.
(Petrovic Bojana et al., 2019). According to the study, mycorrhizal onion plants had higher
fresh bulb weight, dry bulb weight, shoot and root dehydrated weight, and bulb number than
non-mycorrhizal onion plants. It is a winter-hardy bulbous plant that is grown every year for
bulbs and every two years for seeds. The careless use of chemical fertilizers led to nitrate
contamination (NP), organic matter loss (MO), soil erosion (SE), and human health risks (HH)
(Prasad K., 2022). One of the key elements in raising the yield of vegetable crops, such as
onions, is fertilizer. The usage of chemical fertilizers was the subject of earlier research, which
demonstrated their detrimental effects on the environment and the health of people and animals.
(Kzier, Ahmed Mhili et al., 2021). By influencing nutrient intake and cell hydration through
increased water use efficiency, arbuscular mycorrhizal fungi typically accelerate the growth
rate of their many plants during water scarcity stress (Nasser Aliasgharzad et al., 2007). In
both well-watered and Am Fungi settings, the study found that mycorrhizal colonization
enhances onion growth indices such bulb weight, shoot fresh weight, root fresh weight, shoot
dry weight, leaf content and early blubbing, bulb yield, and water consumption in pot culture.
(Bolandnazar, Sahebali 2009). Increased phosphorus uptake is one of the most noticeable
consequences of mycorrhizal fungal infection on the host plant. This is mostly because
mycorrhizal fungi can absorb phosphate from the soil and transfer it to the roots of their hosts.
According to (Z.M. Dar et al. 2018), PSBs are helpful bacteria that can dissolve inorganic

phosphorus from intractable substances. Plants inoculated with AM fungus are said to outgrow
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non-inoculated plants when exposed to salt stress (B. P. Shinde et al., 2017). According to
(Razia Shuab et al. 2014), To promote plant development, AMs fungus and plant roots
improve the uptake of water and nutrients, such as phosphate, nitrogen, and micronutrients.
The toxicity of salt to plants, which reduces their ability to store water, the imbalance in nutrient
intake, and the toxicity of ions to plant photosynthesis are the main causes of the well-known
low crop yield in saline soil (Faris Mohammed et al., 2013). Phenolic compounds, nitrogen
compounds, vitamins, terpenoids, and a few more endogenous metabolites are among the many
substances found in onions that scavenge free radicals. These molecules provide protection
against the onset of cancer, heart disease, neurological problems, and other conditions caused
by oxidative stress. (Anand Kumar et al., 2018). By improving nitrogen and phosphorus
absorption, bio-fertilizers such as Azotobacter and Azospirillum offer an economical and
efficient way to improve crop growth, which in turn greatly increases onion production.
Moreover, the development cycle of onions is significantly influenced by gibberellic acid
(GA3), avital plant growth regulator (Himanshu Verma et al., 2023). Estimating the influence
of arbuscular mycorrhizal fungi (AMF) on onion development and yield in two distinct

environments/seasons was the aim of this training.

MATERIALS AND METHODS:

The PG Research Laboratory, Department of Botany, J.E.S. College, Jalna, Tal. Jalna,
was the site of the experiment. From June—July 2023 to September—October 2023 and from
November—December 2023 to March—April 2024, the Pot experiment was carried out. The
study aims to ascertain how AM fungi affect the production and development parameters of
onions under two distinct situations. The roots of each plant were cleansed with tap water in

order to calculate the average length of the longest roots.

The dry and fresh weights were calculated. As soon as the dirt particles were collected

and removed from the bulb, the fresh weight of the bulb was determined. A weighing balance
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was used to determine the bulb's dry weight. Using a weighing balance and the air drying
method, the fresh and dry weights of the roots were determined, along with the shoot length.

The quantity of leaves noted for each pot sample.

RESULTS:

Two distinct seasons were used to observe how AM fungus affected the length of the
shoots and roots. In the winter season of onion (A. cepa L.) treated plants show minimum shoot
length (24.13+2.05) in control plants and maximum shoot length (38.13+2.24) in mycorrhizal
plants and summer season of onion plants treated observe Minimum shoot length (44.03+2.44)
in control plants and maximum shoot length (50.90£1.15) within a mycorrhizal organism. In
plants treated with AM fungus throughout the winter, the shortest root length was measured. It
was measured in mycorrhizal plants at 6.80+1.65 cm and in control plants at 4.67+0.68 cm. In
plants treated with AM fungus during the summer, the shortest root length was measured. It

was seen in mycorrhizal plants (7.30+0.56) and control plants (5.73%0.85).

In the winter, the plants treated with AM fungus displayed mediocre leaf count results.
There were 7+0.58 leaves on each control plant and 9+1 leaves on each mycorrhizal plant. In
the summer, the plants treated with AM fungus displayed mediocre leaf count results. There
were 8+0.58 leaves per mycorrhizal plant and 6+1 leaves per control plant. The plants treated
with AM fungi showed intermediate results with several roots in the winter season. The number
of roots was recorded at the lowest (61+3) per control plant and the highest number of roots
(74£1.53) per mycorrhizal plant. The plants treated with AM fungi presented intermediate
results with the number of roots in the summer season. The number of roots was recorded at
the lowest (60+4.16) per control plant and the highest number of roots (72+4.36) per

mycorrhizal plant.
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Under various winter and summer conditions, mycorrhizal plants were found to have a
higher fresh and dry weight of onion bulbs than control plants. The plants treated with AM
fungi presented intermediate results with bulb fresh weight (gm) in the winter season. The bulb
fresh weight (gm) was recorded as lowest (61.40+3.55) per control plant and highest bulb fresh
weight (gm) (76.84+2.53) per mycorrhizal plant. The plants treated with AM fungi presented
intermediate results with bulb fresh weight (gm) in the summer season. The bulb fresh weight
(gm) was recorded as lowest (72.16£7.75) per control plant and highest bulb fresh weight (gm)
(90.31+2.44) per mycorrhizal plant. The plants treated with AM fungi presented intermediate
results with bulb dry weight (gm) in the winter season. The bulb dry weight (gm) was recorded
as lowest (54.14£5.55) per control plant and highest bulb dry weight (gm) (68.02+4.68) per
mycorrhizal plant. The plants treated with AM fungi presented intermediate results with bulb
dry weight (gm) in the summer season. The bulb dry weight (gm) was recorded as lowest
(62.96+3.94) per control plant and highest bulb dry weight (gm) (81.36+4.24) per mycorrhizal

plant.

For plants treated with AM fungus and kept under control during the winter, the fresh
weight of the root (grams) was measured. In control plants, it was recorded at 1.06+0.30 and
in mycorrhizal plants, it was 1.58+0.52 observed. The fresh weight (gm) of the root was
recorded in plants treated with AM fungi and controlled in the summer season. In control
plants, it was recorded at 1.13£0.18, and in mycorrhizal plants, it was 1.32+0.08 observed. For
plants treated with AM fungus and kept under control during the winter, the dry weight (gm)
of the root was measured. In control plants, it was recorded as 0.26£0.03 and in mycorrhizal
plants, it was 0.38+£0.007 observed. In summer-controlled plants treated with AM fungus, the
dry weight (grams) of the root was measured. In control plants, it was recorded at 0.35+0.09

and in mycorrhizal plants, it was 0.40+0.09 observed.
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The shoot fresh weight (gm) was also observed considerably lower in control plants at

11.96+3.53gm, and 32.11+9.13 gm while lower in control plants in the winter season. The

shoot fresh weight (gm) was also observed considerably lower in control plants 27.38+3.06

gm, and 36.77+2.59 gm while lower in control plants in the summer season. The shoot dry

weight (gm) was also observed considerably lower in control plants 2.88+1.67gm, and

7.65+£0.73 gm while lower in control plants in the winter season. The shoot dry weight (gm)

was also observed considerably lower in control plants 4.17+0.61 gm, and 6.58+0.84 gm while

lower in control plants in the summer season.

Table- Effect of AM fungi on Shoot Length and Root length at two different seasons

Season Treatments Shoot Length (cm) Root length (cm)
Control 24.13+2.05 4.67+0.68
Winter
Mycorrhiza 38.13+2.24 6.80+1.65
Control 44.03+2.44 5.73+0.85
Summer
Mycorrhiza 50.90+1.15 7.30+0.56

The mean + standard deviation is used to present the data. Three replicates (N=3) were used to
determine the means for shoot length (cm) and root length (cm).

Average length in cm
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Fig: | - Effect of AM fungi on shoot length (cm) and Root Length (cm) at

two diferent season
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Table: 2 - Effect of AM fungi on the Number of Roots and Number of Leaves at two
different seasons

The mean + standard deviation is used to present the data. Three replicates (N=3) of the
number of roots and leaves were used to calculate the means.

Fig. 2- Effect of AM Fungi On Number of Roots and Leaves
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% 60 ® Number of Roots
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Table: 3 - Effect of AM fungi on Shoot fresh wt. (gm) and Shoot dry weight (GM) at two
different seasons
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The mean + standard deviation is used to present the data. Three replicates (N=3) of the Shoot
Fresh Wt. (GM) and Shoot Dry Wt. (GM) were used to determine the means
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Fig: 3 - Effect of AM fungi on shoot Fresh wt.(gm) and Shoot
Dry wt.(gm) at two diferent season
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Table: 4 - Effect of AM fungi on Root Fresh wt.(gm) and Root Dry wt.(gm) at two
different seasons

Season Treatments Root Fresh Wt. (gm) | Root Dry Wt. (gm)
Control 1.06+0.30 0.26+0.03
Winter
Mycorrhiza 1.58+0.52 0.38+0.07
Control 1.13+0.18 0.35+0.09
Summer M hi
ycorrhtza 1.32+0.08 0.40+0.09

The mean + standard deviation is used to present the data. Three replicates (N=3) of Root Fresh
Wt. (GM) and Root Dry Wt. (GM) yielded the means.
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Fig: 4 - Effect of AM fungi on Root Fresh wt.(gm) and Root Dry
wt.(gm) at two diferent season
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Table- Effect of AM fungi on Bulb Fresh wt.(gm) and Bulb Dry wt.(gm) at two different

seasons
Season Treatments Bulb Fresh Wt. (gm) | Bulb Dry Wt. (gm)
Control 61.40+3.55 54.14+5.55
Winter
Mycorrhiza 76.84+2.53 68.024+4.68
Control 72.16%7.75 62.96+3.94
Summer
Mycorrhiza 90.31+2.44 81.362+4.24

The mean + standard deviation is used to present the data. Three replicates (N=3) of the Bulb
Fresh Wt. (gm) and Bulb Dry Wt. (gm) yielded the means.

Fig: 5 - Effect of AM fungi on Bulb Fresh wt.(gm) and Bulb Dry wt.(gm)
at two diferent season

100

80

60 mBulb Fresh Wt. (gm)
40 = Bulb Dry Wt. (gm)
20

Control AM Fungi Control AM Fungi

Average Bulb Fresh and Dry wt. in gm.

Winter | | Summer |

DISCUSSION:

After the samples were dried to constant weight at 60°C in a hot air oven, the plants were
removed. The height of both healthy and sick plants was then measured, along with the dry
biomass of the shoots, roots, and bulbs. (Leta Ararsa et al. 2013). In mycorrhizal plants, the
number of leaves, root length, and leaf length all grew over 60 days, while in non-mycorrhizal
plants, these variables decreased (S.K. Shinde et al., 2016). It is believed that AMF can reduce
the high rate of fertilizer application needed to produce a large yield of onions. (Abdullahi R.

et.al., 2013). According to (Razia Shuab et al. 2014), The pot culture demonstrates that the
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right circumstances for growth and general development are satisfied both with and without
the arbuscular mycorrhizal fungus spores. After the plants were uprooted and the samples were
dried in a hot air oven at 60 °C to a constant weight, measurements were made of the height of
both healthy and diseased plants as well as the dry biomass of the shoots, roots, and bulbs..
(Leta Ararsa et al. 2013). In mycorrhizal plants, the number of leaves, root length, and leaf
length all grew over 60 days, while in non-mycorrhizal plants, these variables decreased (S.K.
Shinde et al., 2016). AMF is thought to have the ability to lower the high fertilizer application
rate required to generate a high yield of onions (Abdullahi R. et al., 2013). According to
(Razia Shuab et al. 2014), To describe effects with and without arbuscular mycorrhizal fungal
spores, the pot culture demonstrates that the necessary circumstances for growth and general

development are met.

CONCLUSION:

The current study found that AMF colonization improved the overall growth and
development of the onion plant. The study shows that the AMF increased onion growth and
yield. According to this study, AMF colonization enhanced an onion plant's overall
development and growth. The findings of the study, the AMF boosted onion yield and growth.
Arbuscular mycorrhizal fungi were used to increase onion yield. Pot experiments showed that
non-AM fungal onion plants yielded less than treated ones. This information helps farmers
solve problems related to organic fertilizer use and improves crop production. Inoculation with

AMF increased onion yield.
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ABSTRACT
Sapindus trifoliates L. is an extremely valuable
medicinal  plant  distributed  intropical - and
subtropical regrons ol Asia, Plant extracts appear 10
be one of the better alternatives as they are known
o have a minimal environmental “impact and
danger to consume in o contrast o synthetic
pesticides, The seed extracts of Sapmdus trifoliates

Bacillius  subtilis,

L. exhibited activity

. Bacillies

Pseudomonay

aganst
corens.  Staphylococeus  anrens.  and
'uw‘if\ur'nn,\u. The  antimicrobial
activity of each plant extract was tested agwnst
bacterial and fungal orgamisms ie. Bacillis subtilis.

Stapinlococcy

Bucillus RGLEZIAY

COTens,
Psendomonas aermeinosa, and' & coli. Aspergillis
niger. Aspergillies flavous and Fusarien spp

The antimicrobinl  acuvity:  was  done  lor
Chlorolorm,  Ethyl - Alcohol | Petroleum  Ether,
Acetone and Aqueous extracts: The ethanol extract
aginst - Aspergddhin

showed  antifungal — actviny

fumicates and Aspergdls mger ar 100% plant

potentially - uselul  new

extracts lik¢ Chlorolorm. Acctone, Petroleum cther,

Ethyl alcohol and aqueous were obsen ed

KC_\'“‘()!‘dS: Antimicrobial Activity, Sapindus

foliates L.. Soxlet Extraction

INTRODUCTION

Medicinal P]:I.Hl\ are amportant  sourges ol
compounds  for  the
development of chemotherapeutic agents. The
genus Sapindus belongs to the timmly Sapmdaceas
solated  trom genus

The major  compounds

sapidus are sapouins, tterpenoids, Lty aoids

and  Davonowds  are well Known o then
antimicrobl, antichaibel, CvtotoNk
moHuscreudal lungrerdal  and  mllanmnaton

activities, (Sharma AL etal 20010

The seeds of Sapindius mukorasse Lome wad m
Ayurvedic medigine 0 emove tan il iechio
from the shin (Aparoa Upadhyay & DUR Sagh

2012),

extract. The inhibitory activity ol the vanous seed
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The tirst step towards thiv s the sereening of plants

usedd o medicme, Hlenoe antibacterial research s

comy tosards the discovery and development of

antibactenal and antifungal agents. The sereening
ol plants for thesr biologeally active principles is
done based un chemo-1axonomic investigations or
ethno boranical Knowledge ol a particular discase
(Sohni YRet,al,, 1995

Phyvtochenical work on different parts such as
IFrunt P\']IL‘;'.I'P. Sceds, Lemn Os, [{ipc Fruit. Roots.
and Stems ol Supincdis nukorossi L., Sapinduy
sapoaatra Loand Sapmdies trifoliams 1L, (Ibrahim
2013).

Due to mereasing price of chemical drug, it is a
need 1o find out cheaper drugs from natural
resources, In recent years more species have been
evaluated for therr anumicrobial activity. The
medicinal plant Sapindus trifoliams L. s selected
for the present study and 1s aimed at screening the
antimicrobial ~ properties  against  the  selected
pathogenic bacteriu and  fungal organisms. Dry
seeds ot Sapimndus trifoliains. L.oare_one of - the
oldest cultivated medicinal plants in the world. In
fact botanists traced it to the period of Vedas about
S000 years ugy. (Aruna Pai 2014).

It s a mediem size deciduous tree growing wild in
South India. Fruits of Sapindus trifoliatus L. are
The

Ayurvedic medicine to remove freckles and tan

rich m sapons, seed is also used” In

from the skin and for cleansing hair. The -major

compounds  isolated from  the  plants  are

triterpenoids,  fauy  acids. steroids. | alkaloids.
carbohyvdrates. saponins. and flavonoids. They are
zlso known for thewr ;m!idmhclgic. fungicidal. ant-
and” © cytotoxic

inflammatory.  anumicrobial

activities, (S.Prival and M. Mohanapriva 2021),

International Journal of Applied and Advanced Biology (IJAAB)

Sapindicsis agenus of about five to twelve species

ol shrubs and  small (rees. native o warm
temperate - humid - regions. The  genus includes
together deciduous and evergreen species. The
members of the genus are commonly known as
soap berries or soap nuls because the [ruit pulp is
used 1o make soap, The fruits are solitary globose
month ol July-August.

and appear in the

Experiments  demon-starting  the  physiological,
immunological and pharmacolngical properties of
saponins have  sumulated  considerable  clinical
interest in these substances (Denise D. Pelegrini
ET. AT 2008).

The Sapindus wrifoliarus L. is a large, deciduous
tree with a straight trunk up to 12 m in height.
sometime attaining 4 height of 20 m and a girth of
.8 m. with a globose crown and rather fine
leathery foliage. Leaves are 30 to 50 c¢m long.
alternale. | paripinnate:  common  petiole  very
narrowly pordered. glabrous: leaflets 5-10 pairs,
opposite or alternate. 5-18 by 2.5-5 cm. lanceolate.
acuminate, entire. glabrous. olten slightly falcate
or:oblique: petioles 2-5 m long. Sceds are 0.8 10
1.3 emt injdiameler. globoose, smooth. black and
lbosely: placed ;incdry fruit (M. Rajeshwari et.al
2016).

The-fruit 1s- valued for the saponins (10.1%)
present inthe Pericarp which founds up to 56.5%
ol the  drupe known [or inhibiting tumor cell
growlh. (Varsha Parcha et. al. 2020). The fruit
contains an active principle Saponin which ranges
from 6-10; % ol mass weight. The plant has been
reported [or its high content of Saponin and Sugar
(Azhar L. et. al, 1994). Suponms arc glycoside
compounds and have many biological properties

like hemolytid and antimicrobial efleets. (Meltem

Page 2

ey R

(F Scanned with OKLN Scanns

(¥ Scanned with OKEN Scanner



Mert Eren et.al, 202158 It as wsed to treat various
Vsunveda 18 traditional physicians
medicainad uses  of - Sapindus

iy L1 scattered, (ELRALS.S. Ediriweera
20215 The audy  locused  on

el, al present

Antmicrobial dotnvity and Antifungal sctvity

MATERIALS AND METHODS
Collection of Plant Material:
Seeds of Supondus trfolians Lowere collected Irom
the local market. The Percarp of Fruns was shade
dried at room temperature for 23-30 days and
crushied 1ato the erinder
Preparation of plant extract:

23 em powder of plant material was sequentially
extracted wuth ditferent solvents in the Soxlet
apparatus. The solvent used for extraction included
Chloroform. Acetone. Petroleum Ether, Water and
Alcohol. The respective: extract was dried in Peun
plates using the electrical oven at 50"C for 2-4 days
to field solid semi-solid residue working - extract
was prepared by adding 1t to DMSO solution at a
conventraticn of 25gm ml.

Soxlet Extraction of Sapindus trifoliatus L.:

For the extraction ol Sapindus trifoliams L. the
Soxlet

crushed ~eeds Pericarp are used. In a

apparatus. the extraction thimble s fitted - In
between g round bottom (lask at the botlom and «
bulb condenser at the top. Inside the thimble holder
olid matrix seed is wrapped within the packing.
The packed bed is in contact with pure solvent lor
the extract to be transterred from the solid matrix (o
a fluid mediovm and the extract 1s leached out. The
mass transter occurs during solvent extraction 1 a
packed column.

Antimicrobial assays:

International Journal of Applied and Advanced Biology (IJAAB)

antimicrobial were carried oul by

The

Antibacterial activity of plant extracts were carned

HESSTEE

out agamnst bacterial pathogens. such as E.coli and
stapinlocaccus awrens using agar well ditfusion
method.

Disc diffusion method:

A sterile filter dise (diameter -4 mm, Whatmann
paper No.-3) was placed in Petri dishes filled with
Mueller Hinton agar and seeded with 0.3 ml of the
test organism. The d\lsc was impregnated with the
test concentration of the compounds investigated
DMSO. The

zones of growth

dissolved - 1in
inhibition around the disc were measured after 24
hrs of incubation at 37"C. Each microorganism was
tested 1 triplicate and solvent was used as 4
control.

Micro dilution Method:

The method micro dilution method/technique was
used to obtain quantitative data for the compounds
cultured

The

Bacterial were

37'C in

investigated. specics

overnmight - at and LB medium.
inoculums suspension was adjusted with sterile
«aline to a concentration of approx. 1.0 x10° mn &
final volume of 100 pl /cell. The fungal spores
were washed from the surface of agar plates with
sterile 0.85% saline containing 0.1% in 80 (vol
with  sterile saline o «

voly and  adjusted

concentration -of 1.0 X 107 m a hnal volume of

wl'ml. The inoculation was stored al 4C for further
use. Dilution of the inoculale was cultured on solid
MH for bacteria and MA for fungi o verify the
absence of contamination and (o check the validity
of the oculums.

Evaluated Method:

To suggest methodologists for screening the natural

“ite This Article: A.A. Adsul, P. P. Pathare & S. B. Pawar, Study on Antimicrobial Activity of Sapindus trifoliates
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J o bttt Sodlsisd B e fusr s id 10
qu..:h!«.il]""-' methods wore ovdlustced DY the gl cach otha Add 100 !.11 ol Jirerent concentrations
diffuston test and the Bio autographic method. of plant extruct in two well o each other and

Agar diffusion well method: another one having DNSO solution and another

The bacterial muculums were umformly spread antibiotie Keep the plate at 37°C formcubation Lor
psing d stertde Colion swad on a sterile Petnn dish 2 least two davs o allow diffusion e extrat
MH o garmonestertle dilution vielded  a through azar. Measare the dumeter ol the zons
concentration of 100, 80. 60. 10.20. 10, 3. and 1.25 inhibition of the iest orgamsm oan presenee ol
mg ml for pure substances 30 ul of natural Jifferent plamt extracts

products were added 10 cach of the 5 wells. The
T S ¢ RESULTS AND DISCUSSION
system i¢ incubated for 24 hrs a1 36 C = 1 C under

Antimicrobial activity:

qerobic conditions. After incubation confluent

hacterial growth w shsorved. Inhibition of The antimicrobial activity o plant eNIracts W
Grow i Oo5TTY Ol anipemioedn Wl

tosted by the good  diffusion method The

1Y - -

bacterial growth was observed and measured m

. Foaay ayance ) T mnlan LT o 1

mim. Acur dlthLlf\iUZl di~u method. N.l:uf;lj producis antinierobil  aUvViRh L O b L h \I‘l--l-k eRLTaCh Wi
oy A =4 % Y1 1.“-.'; I, s o

were dissolved and dhiluted - with solvenis  as tested agamst bactenal and fungal organisms 1

s Bacillus subtils, Bucillis coreny, diapin \
menuoned previoushy The same no. of subsequent : i et S '
& re'h B veclomonas ¢ ines b
12 1 [ Wi FTIEA ¥ LT il 1. 1€ TS TR (1
diluted was - performed  as described abore. o = b '
y 1 Yspory 3 ey .‘_\' ' 5 ¢ LY
However. natural products seral dilution was - . >
; I & Frnu oA
performed out of mitial cone. 2.3 grede than the :
. s - - Antibacterial activity:
ones performed tor the good method. 7mm filter .
v - - - The ced  eatracts ol Map rius i Frentaes l
paper dishes (No.3) were impregnated & ith 20ml ol AR VNS
svhika L] | ' FTT
. - xhibited acuvaty agamnst S h (PO Y o [ (R TR Y
each of the different dilutions The dises were “ YRRy BERIRAT ¥ e ;
wrnemmosa, Baolliy subnhy and Srapinlecocen
allowed to remain at room temp unit for complate ’ 5 ! )
cnrens The mhabnory activy of thae s s seedd

dilute evaporation and kept under refiigeratt

. ready 1o be used = o o Side
: . e Fiher BEibvl Alcohal and  Aqueons wer
Aseptic condition: -

o undtl

pbsenved hior iy ¢ 5 i
An aseptic chamber that s Lumnar an low was * : N
2000 ) - ; nitolianes L showes " .
cleaned with 709 ethanol and maduged wih shon-
wave ultranviolet hght und the empty Petnn plates Rl '
. in ) ~
were stenthzed i an awtockive. MH agar medu *
{h 1 LY e > 5 ]
were poured mto phaes mastende covronnen and Fiby Wk ,
e s .
allowed to cosl at om temperature. AU the s L R ¢
amd heein £ ! . }
tme spread O 1 ml of wauspension 01 st oreanism ik Ll
: ' . Eaw \
tn |hC surface ol 1ive stetile :\“! S W ith the h‘-j}\ b . LLRER X .
ol a spreader g 2 Zay anaet pd wells waw . v loa vl Ry
& LR
made with the hielp of a borer TFow well mde 1w e "
Wi v v NN g

e —————r———————— " -
International Journal of Applied and Advanced Brolopy (LJAARB) Page 4

(3 Scanned with OKEN Scanner



o This A

rticle: ALAL Adsul, I P Pathare & SR Pawarey Study on Antimberoblad Activity of Sapladuy teifolintes
L., International Journal of Applied and Advanced Blology (WAAR), 20243 3| 1]: 01-07

—

albimonat - toopl FThe Acetane extracts

reifoliams, L

ol Sapindi showed  dess

Peendomonas aertenosa (6 09mm) and ghest m

Staphvlococeus anrens’ (SO8 ) - zones 0l

minhimon  ar dopd 1 The Agueous extravts

ol Sapindus — trifoliann L showed + Jess i
Prettdomonas aerietinosa (7,0 3mm) and bighest in

Eoeolt (1103 pum zones ol mhubiton ac 1oopd

Wighest it Aspdereitns Havous (.09 iy zones of
wdvilition cat T00p0 The Tahyl aleohol sty
ol Sapandiy teifolicenes Tooshowed dessom Poesariin
.H:m:. (.08 mm) and Taghese i Aspergidius flavons
(o2 mrln) sones ol mhibiton at J100pl The
Petroletm ethir extracts of Sapindus trijoliatis |
showed Tdss ine Aspergithes niyer (709 and

Nighest e Fasariinr Spp (D04 mm) zones ol

Tablel: Antibacterial activity ol Sapindus mhibiton  at 1004 Ihe  Acelane  extracts

trifoliatus L. M ol ,\'u;umh.‘.\ tritedicts 1. showed  Jess
’7 Dinmeter of gone ol Inhibitianimm) ."'..\',”!'F'f,'f!fr”\ meer (8 Ol aned ]1|Jlfl1"-| 1
sro Nou | Dvpe of extract 2 '
Lol [ Paeiginos i_-uh!llh\ St ."'..\lfi'l_'f'l"fHﬂ\ ”n’H'HH.\ {U_{];n]]]]] JONes i1 |||h||)|||r1”
Clilerton i TN . N N ‘ ;
A it at 100l The  Aqueous  extracts ol Supindiey
: Ll kol | 0w 1 " 03 ) o , )
. TR rifolianes 1o showed less in Fusariin Spp (1102
1 5 4 e LN " 4 L
\ Petleun Litha ‘ | oy and highest i Aspergllies mger | 12,02 mm)
Acvlet 3 B T S i
l ‘ e : ! [ zones ol mhibiton at 100pd
‘ 5 Asqiigeitis 13 T u s . - . e
. Fable 2. Antitungal activity of Sapindus
o rifoliatus ., "
" | Dibneter of cone ol inbdbitiont i
Sr. L e
[_ o Sype ol eatract .-\\I{J;'“\'(HH\ Asper gl [ Fisan o
' e ' e flovenis Sp
g 1 Cldon o f R L
it d ,. ! [ i S - B
L | | Lot Al I 12
it f P . —
K 1 :i ] o a - N W A TR O I 7% R U
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womt 81 | . i W | i
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Fig. No.O1: Graphical R epresentation shows
Antibacterial activity ol Sapindus trifoliatus L.
by using dilferent extract

Antifungal activity:

The seed  extracts ol Saprdus  orfolany 1

exhibited activity  agidnst "Asperetllny mger,

Aspergithes flovows and Foasarnon app. The

inhibitory activity of the various seed extracts Tike

Chloroform.  Lahyl - Aleohol, Petrolewm Ither, ;
Pt Fig. No.0Z: Graphical Representation
shows Antilungal activity ol Sepindus trifoliat
L. by using dilterent extracts

Acetone and Aqgueous were also” abserved. The
chlototorm  extracts ol Sapindies trifolianes 1,

showed Tess e Awpereitlny smeer (7,06 mm) and

e
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CONCLUSION:

present study - has concluded  the fact that the

antimicrobial wetivities are much: more significant

at Sapindus trifoliatus L. The seed ‘extract of
Sapindus trifoliats L. species displ;z}--cd inhibitory
Aclivities against the microorganisms mvolved m
infections and skin diseases. Ethanol und Aqueous
extriacts ol Sapindus wrifohanes Lo Pericarp were
investigated tor m yuro antimicrobial screenmg by
agar well method agamst staphylococcis aurens.
Bacilluy subtilis. E.coli. Pseudomonas acruginosd.
Bacillus cerets. A.\'f?{‘i“ulrf!a:.\' niger. Fusarium spp
In the Agar well dilfusion inethod. the highest
imbibitions zone was found in aqueous extracts. lt
showed greater activily  against the  maximun

jollowed by cthunol

tested  bacteria and - fungi
extract. The preliminary  results of this study

indicate that the aqueous seed extrachs have the

potential for antunicrobral actvity
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Abstract:

: Vermicompost is a nutrient-rich orgenic /um’r:u parm"rrwr.-' through the decomposition of
vrganic waste by wsing earthworms, !(f:.-mmmpmf.'.!ig]f\ the bext method for recycling achieving
sustainable solid waste management, Ver micompost is emifronhentally and econonucally one of the most
suitable and friendly organic fertilizers for the sustainability of agricudture it is essential for food security

“and society. The Vermicompost significantly enhance the yield and quality of crops. The current study

aimed 1o understand the effect of Vermicompost on the growth and productivity of chilli planis and the
physicochemical propertiesiof soil for this Eisenia fetida species of earthworn used for the production of
rvermbcomposti The Vermicompost-treated plots are compared with the wntreated control. Pots were
planted withlehilli and the growth of the chilli plams and the physicochemical properties of the soil were
The findings'of the present study show the positive effect of Vermicompost on all growth parameters of
- chilli-such as the rate of seed germination (94 % to 96 %) and the height of the plant (24 cm to 29 cm )
* Significant increments in the number of fiuits per hraneh, length of shoot, weight of fruit, member of
leaves, leaf area and numbér of branches. niore robust rool system and 30 Yo 40 % more fitiit vield were
observed in chilli plants_ afier the treaiment of Vermicompost in treated plots test plants than the control
plots plants. The Vermicompost reated plot shows the dm‘rm. incidence on fruits was less compared with
control platsifields. The conclusion of the present study mﬁ’rrrr!e\ Vermicompost is a viable, sustainable
and effective bio fertilizer for ehilli and soil,
Keywords: Earthworm, Chilli, Vermicompost, Lne,mc: /e(:da Bio fertilizer and Soil
Introduction: | |
Chilli is one of the world's largest vegetable crops. It is a rich source of vitamins C and
= antioxidants. "It h(flp‘\" toimprove digestive health métabolism and cardiovascular health,
Vermicomposting-is a sustainable technique for solid waste disposal (Chandan | Singh Ahirwar
and Azad Hussain. 2015).- Chilli is used in daily food it'helps to reduce the risks of cancer and
fights against fungal infections, Colds, and the Flu. Chilli (Capsicum annuum L.) can be arown
under diverse soil and climatic conditions. The vermicomposting method of MSW management
is gdining interest in:the reduction of chémical fertilizer to maintain soil [Lrlllll) (Sriramulu
Annntlmlmslnnsqm& 2019) The use ol huge amounts of chemical fertihizers in agriculture is
crullmg problcms fm‘ the environment and human H_milh Ocganic manure (Vermicompost) 1s
an .cco Irlendly GLQI‘IOmILd”y viable and ecologically sound pl'\LilLL‘ that plays a significant role
in soil hlolo_:;y chemistry and physics (Preeti Shrimal and T, 1. Khan 2017). Vermicompost
improves the soil structure while preparing a bkllld]}L environment for plant growth as well
(Mustafa Ceritoglu and Murat Erman 2018). The application of Vermicompost to miprove
the physical properties of soils'is a promising technology to meet the requirements of high plant
growth and:cost-cffective u:coury (Bhati Pravesh and thmcln. Shobha 2017).
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There is a need (o find an aliernative 10 chemical fertilizers that will be suitable for the enyironment snd man
Vermicomposting appears to be the most ‘promising as a high-value organic fertilizer which not only increases plant
growth and productivity by nutrient supply but is also cost-effective and pollution-free (S. Hlanjia m and T. Ramesh
2021). Orgamic fertilizer plays an important role in worldwide agricultural lands. Nowadavs mans pedple like to
produce organic vegetables (S. Naney Celes 2018). Vermicompost could be used as an excellent soil amendment fior
main ficlds and nursery beds and has been reported (o be useful in ra:singi nursery species plants (Goutam Kumar
Chanda 2011). The chemical fertilizers and insceticides reduced soil fertality and caused health problems §
U:-an‘:g biological fertilizers such as Vermicompost increases quality and sustainability. in addiuon to preser
environment (Kader et. al., 2002). The application of Vermicompost improves the physical and chemical propertics o
the soil by decreasing bulk density and increasing the soil water-holding capacity. Chilli (Capsicunt anmmm L) 1s one
of the major commercial vegetables Jargely grown in India both as green \cgcra.bls fruits and drv chillt m the form: of
spices (Ankaram S.R 2013). Vermicompost is the most important biological fertilizer. The effects of Vermicompost =
NPK are more efficient for eggplants and maintenance of the soil environment and also economically suitable (G.
Manimegala and G. Gunasekaran 2020). The present study investigated the cffect of Vermicompost o the growth
and vield of Chilli (Capsicum annuum L.j under field conditions.

vIng e

Materials and Methods:
Study Area: . .

The field experiment was conducted at the botanical garden of Shn Mulikadevi Mahavidvalava, Nighoy, T
Parner. Dist. Ahmednagar-414 306 i
Vermicompost Production: b :

The garden waslte collected and processed using carthworm (Eisenia fetida) 10 produce Vermucompost at th
Vermicompost unit developed by the Department of Zoology. Shri Mulikadevi Mahavidvalaya, Nighop, Tal-Pamer,
Ahmednagar district (M.S) India is located between longrude-74°17"34.33"E (74.292875) and latitude- 1893773926\
(18.966462).

Soil analysis; ,

Before and afier the experiment the soil samples were taken from both the plots fields of ¢
Site 2 und Site 3). The pll of the soil samples was determined by using a digital pH meter and the moisture contan
Phosphate, nitrogen, potassium and orgame carbon in the soil samples were dnalyzed by using o socl testung kit
Experiment under the ficld Condition: ’ _

The experimental plots fields were prepared (4 1t 4 1) Four ]1!0'1". fields were used for the experiment wi
Vermicompost and U1 field was uséd as control without Vermicompost. Studies were conductad o compare the efle
ol Vermicompost on plant growth. At regular intervals, the fields were watered depending on the reguirenments
Method for Data collection. data analysis and recording observation:

" The seedlings were bought from the same field and were planted at the same tme m both ficlds Chily placss
are ramlqmly selected froin the sites of the expenment trom June- 2022 to May- 2023 (three mamn seasoms L
February, June - July and September- October). The assessment of the rate of seald serm:
no of leaves, no of fruis per branch and the werght of frist were measued at reguli
Location of Study: 'hoto image no |

i field (Sie |
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Photo image no. 1: Satellite Photo image of the Botanical garden of Shri Mulikadevi Mahavidyalaya, Nighoj,
Tal-Parner, Ahmednagar district (M.S) India :

Results: : al sy LoE : |
Vermicompost is a highly effective bio fertilizer widely used in agricultural systems due to its ability to
enhance soil health and productivity. Tts application significantly improves the physical and chemical properties of soil,
increasing organic matter ‘content and Rich in essential nutrients such as nitrogen, phosphorus, and potassium. These
components not only enhance nutrient availability but also stimulate microbial activity, fostering a more robust soil
ccosystem. When applied in’ production areas, it directly contributes Lo improved plant growth, higher crop yields. and
enhanced fruit quality. while also promoting long-term soil fertility and resilience.

Table No. 1: Physicochemical Properties of soil treated with Vermicompost in different sites from the s:u_d_\' area.
i:) o ! ! ((:/f::) (kg::;la) Plefin) (Kgljha] |1' “‘?E’f’:;‘re :
1 Sitel 090 1 asseoaee | 7O | s6s=a624 BAGTE | 06721528 |
2 | sz |7 | gkl | Lo ey BEETE | qrem=3s12
| sies [ G| ogmoats | SR | Gie | Gms | SR8

Data Presented as Mean + Standard Deviation. The means were obtained from three replicates. (N=3) pH. OC: Organic
Carbon, N: available Nitrogen, P: available Phosphorous and K: available Potassium:

Table No..2: Physicochemical Properties of soil control (Non-Vermicompost) in different sites from the study
area. - ]

l [Sq';) Pm'ﬂsil'?ieté'r' pH (?/l(::) N (Lg!ha) :P(K_g!ha) {K;ha) M(EE;;"O |
T e [ | M TR e | B | B
T [ [0 [ [T | 4% [ )
s [ ses [0 ] | Tha | o | aases | me7e30%

Data Presented as Mean = Standard Deviation. The means were obtained from three replicates. (N=3) pH. OC: Organic
Carbon, N: availablé Nitragen, P: availablé Phosphorous and K: available Potassium.
Table No: 3 Growth characteristic of Chilli (Capsictun annum L)) Plants treated with Vermicompost

-. : - " Noof = No of fruits .
Sr. Growth “Rate of Seed * /| Height of plant o0f No of R | Weight of
M Al Branches per D
No Characteristic | -Germination - | . ..(cm). - .| .0 = . |.leaves b i fruits (gm)
I : ranches | |

I Site 1 cr 95% - ~D8em At e, LB ¢t 13 9 | 2.5=032.05

2 EENe L i fis  06% -t Tt L ZBEms - fn =6 ] AT S | 3.5:04.00
3 Site3 .~ |- 9% - .| . -26em-; [ 8 14 9 | 2.6=03.02

Data Presented as Mean + Standard,Deviation. The means were ebtained from three replicates.
Table No: 4 Growth characteristic of Chilli (Capsiciom amum L) Plants of control Non-Vermicompost

i : : No of . | Nooffruits | ., .
Sr. Growth Ratc of Seed | Heightof plant |- , ! No ot | Weight ot
e e : Branches per |
No Characteristic-. -| . -Germination-: eee (em)- - TR leaves | fruns (gm)
; i z branches =
| Site 1 L 89% s 5 § 4 1.3=2 00
2 Site | 89% . 20cm T 6 9 [ 1.2x2.00
3 Site 3 L 90% 19 cm 3 10| 3 1.6=02.02
Data Presented as Mcan + Standard Deviation. The means were abtamed from three replicates.
Conclusion: ' i :

The present study shows, that Vermicompost is_a highly elfegtive and sustaimable fertilizer for el
production, The study-indicates the application.of Vermicompost improves, crop growth and vield of the crop but also
enhances soil health: The moest important growth is observed in the production of crops. by conelusion, Vermicompost
has 4 potential bio ferfilizer for sustainable agriculture practices, N ‘
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Abstract

Among the various resources available within a country, human resources arc
distinctly recognized as the most valuable asset, embodying the nation's wealth. Their role
assumes paramount importance in facilitating economic development. Effective planning
and strategic management of human resources are crucial for achieving social progress and
advancement. It is essential to reassess priorities, focusing on the utility of the population
as a resource rather than solely on population size. The educated and knowledgeable
segments constitute this vital resource, available only throughout an individual's lifetime.
Skilled individuals epitomize the nation's genuine wealth, providing sustained benefits.
Although concerns regarding the longevity of this wealth exist, educated, trained, and
skilled persons remain the primary resource. Furthermore, the potential risk of uneducated
populations becoming a burden on the country underscores the undeniable significance of
human resources, highlighting their critical rolc in national development.

Introduction

The economic prosperity, standard of living, cultural advancements, scientific
progress and technological innovations of a nation are intricately linked to its development.
The foundation of these aspects lies in the resources available within the country, broadly
classified into natural, financial and human resources. Previously, limitations in exporting
goods and accessing raw materials from other countries restricted progress. As various
facilities became available and financial assistance options expanded, natural and financial
resources gained significance. Nevertheless, human factors remain crucial in achieving
industrial excellence. Human imagination, creativity and labor continue to drive
development. The significance of human resources stems from their role in shaping
national culture through knowledge, intelligence and experience, ultimately influencing
historical progress. Human participation is vital for national advancement, as emphasized
by Meyer's statement, "The greatest natural resource of our country is its people."
Objective of the study
1. To understand the concept and importance of human resource development and human
capital formation.
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2. To analyze the relationship between lman regoureo und ¢eonomie developmont,
Resenreh Methodology: The type ol research puper presented iy deseriptive and
analytical,

Method of Data Colleetion:

Secondary Data Colleetion: Secondury duta colloetion involves colleeting, existing duta
from various sourees. These duta collection methods include literture reviews, tnulysis of
academic journals and books and existing statistics, reports und government records,
Menning of Human Resources Developments Natural resources and physical capital wre
essential for cconomic development, But on the other hand, unless the quality ol the people
handling this capital improves, even an increuse in physicnl capital will not bring sufficient
benefits,

In the 21st century, society has transformed into a knowledge-based entity, enabling
countries to explore alternative development pathways despite constraints in natural and
financial resources, Consequently, accessing (inancial capital and modern technology from
developed nations has become increasingly feasible. However, the cultivation of human
resources within a country remains crucial, as it underpins all social processes and
ultimately determines national efficiency. Therefore, human resources play a vital role and
cannot be overlooked.

Some Definitions of Human Resource Development -

Michael Armstrong - Employees development often referred o as Human Resourses
Development is about provision of learning development and having opportunity in order
to improve individual team and organizational performance.

Biswajeet Patanayak - Human Resources development is a continuous process (o ensure
the developent of ecmployee’s dynamism, cflectiveness, Competencies, and motivation in
Systematic and planned way.”

History of Human Resource Development:

Human development's theoretical [oundations have their roots in ancient
philosophical and early economic thought. Aristotle's insightful assertion, "wealth is not
the good we seck, for it is only uscful for other things," laid initial groundwork,
Subsequently, influential thinkers Adam Smith and Karl Marx emphasized human
potential, contributing to the theory's cvolution. The concept gained significant prominence
in the 1980s through Amartya Sen's seminal work, which highlighted human potential and
ultimately carned him the 1998 Nobel Prize in Economics, Notable cconomists Mahbub-
ul-Haq and Amartya Sen played pivotal roles in shaping modern human development
theory. Their contributions paved the way for further advancements. A notable expansion
of th? theory occurred in 2000 when Sen, collaborating with Sudhir Anand, addressed
pressing concerns regarding sustainability. This development enhanced the theoretical
framework, providing deeper insights into human development's complexitics.
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Purposes of Human Resource Development: The purposes of human resource
development can be summarized as follows:
1. Human resources are vital to organizational success, whether in social, educational or
business contexts. Capable and motivated individuals drive achievement of organizational
goals, underscoring the importance of human resource development.
2. Educational institutions require personnel with diverse abilities, including knowledge,
technical skills, relational expertise and attitude. Identifying and addressing deficiencies in
these areas is crucial.
4. Adapting to societal changes, shifting needs, evolving goals, policies, student
expectations and technological advancements necessitates acquiring new knowledge.
6. Periodic evaluation and training enable personnel to address emerging challenges.
7. Future-focused planning enables organizations to adapt.
8. Motivation enhances work quality, emphasizing its significance in human resource
development.
9. Fostering cooperative environments and team building promotes proactive engagement,
risk-taking and creative problem-solving,
Measuring Human Development: Human development encompasses six foundational
pillars:
1) Equity: Ensuring fairmess and equal access to education, healthcare and
opportunities for all individuals, regardless of gender.
2) Sustainability: Promoting equitable distribution of resources, safeguarding
environmental integrity and ensuring sustainable livelihoods.
3) Productivity: Fostering full participation in economic activities, driven by effective
government social programs.
4) Empowerment: Enhancing individuals' freedom to influence decisions impacting
their lives, promoting autonomy and self-determination.
5) Co-operation: Encouraging community engagement, mutual support and social
cohesion.
6) Security: Providing a stable cnvironment, protecting human rights and ensuring
opportunities for safe, sustainable development.
Formation of Human Resources:

Human capital formation is crucial for economic development, as effective
utilization of natural and physical resources relies on skilled workers. Enhanced worker
quality drives economic growth, a notion supported by notable economists Schulz,
Herbison, Denison, Kendrick and Md. Galbraith, who attribute America's rapid industrial
growth to increased capital investment, primarily human capital. Investments in individual
development, including education, healthcare and social services, constitute human capital
formation. Expenditures on education, training programs, medical treatment and healtheare
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initiatives are also considered essential components. These strategic investments foster
economic progress through human development, ultimately contributing to a nation's
prosperity.

Human Capital Formation - Human capital is the improvement in the quality of workers
(individuals) and productive investment made to improve this quality is included in human
capital formation.

According to Habison - “Investment made for the development of the individual as a
productive and productive tool is human capital formation.” Human capital formation 1s an
art that increases the productivity of workers.

1) Providing health facilities: Health facilities improve the quality of life of workel_'s

(individuals), thereby increasing their healthy life expectancy and increasing their
. capacity and vitality.

2) Providing training: provides employment opportunities. Such as training increases the
skills of workers.

3) Providing education at all levels: Providing primary, secondary and higher education.

4) Providing adult education: Providing education for adults to study, through adult
education and extension programs.

5) Providing proper facilities for migrant workers: Providing proper facilities for
migrant workers to adapt to new employment.

Role of Human Capital in Economic Development: Human capital is a fundamental

source of economic growth. It is a source that leads to an increase in productivity and

technology and this is the important differences between developed and developing
countries. The quality of human capital in developed countries has increased, while in
developing countries this quality is at a low level, which is why their development is low.

The role of human capital in economic development can be explained as follows.

1) It inspires research and development: Controlling the emigration of intelligent
specialists and technicians, human capital inspires research and economic development.
Therefore, many mysterious inspiring effects occur in the economy. Human capital

.} encourages scientists and technicians to develop new technologies, as well as
university research, research in other institutions and new scientific experiments. It has
a very good effect on the intellectuals and scientific environment of its country. Also,
human capital production can control the emigration of scientists, technicians, etc. in
the country.

2) Helpslin controlling population growth: The process of human capital creation leads
to an increase in educational attainment, which increases the literacy rate. Especially
the increase in female literacy rate has a positive impact on population growth (birth
rate and infant mortality, maternal mortality, death rate). If we consider a high level of
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litcracy, it helps the country in controlling birth rate, infant mortality, maternal

mortality, and consequently, the population growth of the counlry can be controlled.

3) Increases the efficiency of people: Duc to the increasc in health litcracy, the health of
human capital increases, which increases the life expectancy of people. Also, the
increase in the literacy of human capital improves nutritional intake. Due to the
inerease in the quality of nutritious dict, the physical and intellectual efficiency of
people increases, which helps in economic devefopment in the wgrld.

4) A high standard of living can be achieved: Life expectancy Increascs due to larlgc-
scale capital formation of people. And the literacy rate decreases the infant mortality

rate and maternal mortality rate. T herefore, the quality of life gf the ;_:eo;_)lc of the
e of economic activity is to 1aise

country definitely increases. The alternative objective
[ the quality of life of the people. o
5) Adequate utilization of the country's resources: Adequate utilizatio (o

- capital and natural resources of the country dcpenEIS on the human resources that u

them, so it is very nccessary (0 increase investment in hu_man capital.
6) High rate of return: Investment in human capital gives long and very long-term

returns. Therefore, it is necessary (0 modernize human capital, which is also a long-

term investment. '
7) Improvement in the quality of labor: Economic development does not only depend
fields, but also on the quality of labor.

on the organization of labor working in various ‘
The quality of labor plays an important role in economic development. Therefore,

improving the quality of labor is an essential tool for development. The increase in the
quality of labor is both a cause and an effect of development.

Summary — N
The level of development of any country depends on the composition of the labor

force in that country. If the labor force in a country is not educated, trained, skilled, then
there are limitations in achieving the level of development in that country. Supply of labor
with different education and skills according to the needs of the economy is essential for

0 the development of the country. Therefore, human capital is a labor force with different
levels of education, training and increasing skills. The supply of such labor force is health
care. On-the-job training, primary and other levels of education, adult education, education
received through extension programs in agriculture, migration of individuals according to
changing employment opportunities, through which skilled, healthy capital is created in
large quantities.
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