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Abstract

Most of the rural female workforce is engaged in the agriculture sector
and unequally distributed in various operations. The gender inequality
in workforce participation in agriculture sector is easily visible. There is
a high participation of women in some specific tasks and some others are
recognized as male dominated work. According to NSSO 68" round data
(2012) , the participation of women in various agricultural activities is only
17% in Uttar Pradesh, India. The diverse socio-economic status of rural
Uttar Pradesh affects participation in different ways. The female participation
as agricultural laborer is high in Scheduled Caste and Scheduled Tribes
and it is comparatively low in General and Other Backward Caste (OBC).
Participation ratio is having an increasing trend from 15-29 to 30-44 years
age groups, and later it is having a declining trend to older age groups.
Female participation is increasing from small to medium-sized households,
after which it has declined sharply here. Almost half (46%) of the women
participation in agricultural is coming from households which derive at
least half of their income from own farming. Education level and female
participation are inversely associated. Female participation is found highest
in families with marginal size of land holdings (74.61%), followed by small
land holdings (12.66%) and medium land holdings. The Principal Component
Analysis (PCA) has been used to identify the key determinants of female
participation in various operations. It is found that household type, education
level and size of land are the most important among many other factors.
This study is useful for offering suggestions to make the participation
of women easier and more effective.
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Introduction labour, especially in the form of female labour,
The gender inequality of labour workforce in it contributes significantly to agriculture.” Rural
agriculture is a common phenomenon. Since the women are the major stakeholders in rural

family is the major source of supply of agricultural

development, agriculture and allied activities are
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the key to this development in India. Agriculture in
South Asia employs 60% of working women and
about 80% of rural working women of India are
engaged and depend on it for their livelihood.®*
The participation of women in agricultural labour
in developing countries is 43%,° while in India,
it is around 47%.% This share of women in the field
of agricultural labourers has increased over the past
few decades.t7:8910.1

Many of the rural female workers (65%) are engaged
in agriculture. Nearly every third cultivator and every
second agricultural laborer is women (Census of
India, 2011). According to NSSO female participation
in agricultural activities (principal) increased from
76.6in 1993-00 to 84.5in 1999-00. Later, it declined
to 74.5% in 2011-12 (NSSO, 2012). According to the
Census of India, this share increased from 23.9 %
in 1961 to 50.35% in 2001. If we consider farming
and other agricultural activities, then in 1961, 79.6%
of rural women were found engaged in these
activities, which increased to 91.86% in 2011.

Although women's participation in agricultural
activities is substantial, gender plays a decisive
role in determining who has to do what work in
agriculture, who will have rights over which resources
and who will take decisions.'> Some factors like work
experience, access to credit, access to market, >
irrigable land holding size,' are having significant
positive association with female participation in
agriculture. While the factors like size of land,®
poor access to inputs, relative lack of education
and heavy burden of unpaid domestic work,'” time
spent on domestic activities, sex of the household
headship, distance from water source, mobility
constraints15 have significant negative relationship
with women's participation. Apart from these factors
yearly sequence of planting, spatial arrangement
of crops'®'® purchasing power earned by family2°2!
social groups, age,?? level of education,!”52%24
distance of farmland,?>? location and density of
habitat?” are also there that determines the level
of participation of females in agriculture. Women
are mainly working in labour intensive activities like
weeding, harvesting post harvesting processing?-?
and managing dairy animals?**® and poultry.3'3233
In some agricultural activities, the participation
of women is very high and that of men is negligible1.
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As the growing share of female in many activities
is pointing towards feminization of agriculture and
rural workplace.®*3%

The agrarian economy of Uttar Pradesh is having low
female participation, however almost 85% female
workers are engaged in farming and associated
activities.?® Participation ratio is not uniform in all
parts of the state and it is affected by several socio-
cultural-economic and cropping factors. Factors
affecting the female participation are literacy,
social class, age??"* and holding, income level,*
cropping pattern.*%4142 The development level of the
region™2*4 js also considered a significant factor
affecting the female participation in rural agriculture
of Uttar Pradesh (UP).

In this way, it is clear that women participation in
UP’s agriculture is on a large scale and many social,
economic and cultural factors are affecting the
pattern of their participation. In this study an attempt
has been made to identify and analyze the pattern
of female participation and also found the various
factors affecting their participation in agriculture
of rural Uttar Pradesh.

Material and Methodology

National sample survey data of employment &
unemployment series (68" round; 2012)?° has been
used in this study. Female participation in various
agricultural activities has been measured. Following
methods has been used for fulfillment of objectives
of the study.

Proportion Measurement

Share of samples in various categories is estimated
through proportion measurement. The percentage
of female participation in various operations was
found. For this, the required proportion data table
was prepared by processing the data through
the STATA 14 software. The percentage of male
and female participation in agricultural activities
was worked out. Along with this, the participation
of women engaged in agriculture according to
different social groups was also known. The
proportion of female participation in different
categories was also determined according to their
literacy level, age, land holding and household size
& household types.
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Linear Regression Post-Estimation Plots

For identifying the association between Operations
and Socio-Economic Variables a linear regression
post-estimate plot method is used. It is an
independent variable plot in form of a graph of the
residuals against a specified independent variable.
Hence this graph shows relationship between the
dependent and independent variables while holding
all variables constant. The slope of added variable
plot indicates the amount of influence of independent
variable of dependent variable. Through this
method quantitative level of association is identified
for given socio-economic factors of female
participants. STATA 14 software is used to estimate
the linear regression post-estimate plots by using
Avplots command.

For these estimation independent variables like
Social group, Age, Household Type, Household Size,
Education Level and Size of Land has been taken
into consideration. Number of female participating in
operations of agriculture is considered as dependent
variable here.

Kaiser-Meyer-Olkin (KMO) Measure Of Sampling
Adequacy

This method is used to measuring the adequacy
of sample for factor analysis like PCA etc. It takes
values between 0 to 1. Small value indicates
unsuitability of data for such analysis.

The equation of KMO is as follow (https://www.
statisticshowto.com)

E::j??j

2 2

KEMO; = — 57—
! Ei:jr:'j £ E:“—‘ju:j
Where

r= is the correlation matrix,

u= is the partial covariance matrix,
> = summation notation (“add up”).

Here value less than 0.5 is considered as unfit
sample size for factor analysis. KMO above 0.5 is
considered suitable for PCA here

Principal Component Analysis

PCAis an unsupervised machine learning algorithms
across a variety of applications. It is a dimensionality
reduction method that is used to reduce the
dimensionality of large data sets. PCA also used for

exploratory data analysis, information compression
and data de-noising. In order to calculate Principal
components, It follows a set of operation such
as data standardization, covariance matrix and
eigenvalues & eigenvectors calculation. This
method is used to identify key variables affecting the
female participation in different operations. STATA
14 software is used for estimation of PCA here.

Results and Discussion

Female Participation Scenario

Women's participation in agriculture is seen in
almost every activity, although the percentage
of its participation is different in different activities.
It has been observed that women are engaged
in those agricultural operations that requires less
physical labour and more drudgery.'? Agriculture
land preparation is mainly done by male2.4445
In case of Uttar Pradesh (NSSO 68th round), female
participation in various agricultural operations is just
17%. Participation share above average is observed
in Animal Husbandry (72%), Plantation (25%),
Harvesting (24%), weeding (22%), transplanting
(19%) and sowing (18%). The nature of these
activities is that they require less muscular power.
On other hand female participation is found below
average in ploughing (5%), non-manual work
in cultivation (8%), manual work in non-agricultural
activities (8%) and other agricultural activities (12%).
The participation of male is above 80 % is there
in Ploughing (95%), sowing (82%), transplanting
(81%), etc (Table 1.0).

The participation of female across various social
groups is following a particular trend. Female
participation as agricultural laborer is high in lower
caste*® that indicates lower the caste and higher
the participation.” According to NSSO 68" round
data, the women participation in various agricultural
operations in Uttar Pradesh is also following the
same scenario as this ratio is 3.1% for general
category, 6.26 for Other Backward Castes and
6.6% for SC category. Of the total female category
involved in various agriculture operations, 54%
belong to the OBC, 27% to the SC, 15% to the
general and 3.6% comes from Scheduled Tribes
category (Table 2.0). In case of schedule caste,
the female participation is quite high in plantation
(563.33%), transplanting (31.45%) and harvesting
(30.65%) and low in ploughing (7.6%), while it
is lowest in ploughing (7.6%). The participation
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of OBC female is the highest in land preparation
related activities. It is above 70% in ploughing
and sowing operations. In comparison of other
categories, OBC female participation is highest in
animal husbandry also while it is lowest in plantation

Table 1.0 Male and Female participation in Agriculture (in %)
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(4.9%).The participation of female of general
category is observed highest in plantation (41.7%)
and ploughing (17.6%) while it is lowest in weeding
(3.9%) and sowing (4.6%). See Table 2.0.

Operations Operation Male Female All
code

Ploughing 1 94.74 5.26 100.00
Sowing 2 81.99 18.01 100.00
Transplanting 3 81.05 18.95 100.00
Weeding 4 78.19 21.81 100.00
Harvesting 5 75.36 24.64 100.00
Other cultivation activities 6 85.94 14.06 100.00
Forestry 7 100.00 0.00 100.00
Plantation 8 74.29 25.71 100.00
Animal Husbandry 10 27.94 72.06 100.00
Fisheries 11 100.00 0.00 100.00
Other Agricultural Activities 12 88.49 11.51 100.00
Manual work in non-agricultural 13 91.80 8.20 100.00
activities

Non-manual work in cultivation 14 92.04 7.96 100.00
Activities other than cultivation 15 89.18 10.82 100.00
All 82.93 17.07 100.00

Table 2.0 Gender wise participation in agricultural activities among social groups

ST SC OBC GEN Total

Operations Male Female Male Female Male Female Male Female Male Female
Ploughing 062 0 17.28 7.64 4568 74.74 36.42 17.62 100.00 100.00
Sowing 045 0 18.83 16.25 56.05 79.14 24.66 4.61 100.00 100.00
Transplanting 195 0 22.73 3145 53.90 56.34 2143 12.21 100.00 100.00
Weeding 165 0 13.95 29.70 63.83 66.39 20.57 3.91 100.00 100.00
Harvesting 0.90 0.96 16.57 30.65 59.30 57.39 23.22 11 100.00 100.00
Other cultivation 0.58 0.12 17.65 26.54 55.28 59.10 26.48 14.24 100.00 100.00
activities

Forestry 0.00 0.00 100.00 0.00 100.00
Plantation 0.00 0 15.38 53.33 61.54 4.91 23.08 41.76  100.00 100.00
Animal Husbandry 2.63 0 17.76 21.35 60.53 68.99 19.08 9.66 100.00 100.00
Fisheries 0.00 0.00 100.00 0.00 100.00

Other Agricultural  0.00 0 26.42 23.72 52.85 69.38 20.73 6.9 100.00 100.00
Activities

Manual work in 1.37 0.82 3292 39.12 53.58 43.01 1212 17.05 100.00 100.00

non-agricultural
activities
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Non-manual work 0.96 40.39 2.88 19.23 67.31 17.53 28.85 22.85 100.00 100.00
in cultivation
Activities other than 1.05 1.09 2218 2424 5270 5260 24.08 22.07 100.00 100.00
cultivation
All 0.87 3.62 16.04 26.94 63.04 5413 20.05 15.32 100.00 100.00
Table 3.0 women participation among age groups
OPERATION Age Groups
01-14 15-29 30-44 45-59 60-74 Above 74  Total
Ploughing 0 1.1 66.67 11.11 1.1 0 100
Sowing 0 30.61 32.65 28.57 8.16 0 100
Transplanting 0 13.89 36.11 38.89 1.1 0 100
Weeding 2.54 11.86 40.68 33.05 1186 O 100
Harvesting 2.76 20.34 41.03 26.9 8.97 0 100
Other cultivation activities 1.57 17.32 44.88 28.35 7.87 0 100
Forestry 11.11 1.1 55.56 22.22 0 0 100
Plantation 0.26 25.26 38.01 25.26 10.97 0.26 100
Animal Husbandry 0 12.5 31.25 28.13 21.88 6.25 100
Fisheries 5.49 28.57 39.56 16.48 9.34 0.55 100
Other Agricultural Activities 0 0 44.44 33.33 2222 0 100
Manual work in non- 4.12 29.63 44 .44 16.05 5.35 0.41 100
agricultural activities
Total 2.28 22.55 40.91 24.65 9.3 0.31 100
Table 4.0 Women participation and family size
OPERATIONS Family Size
1-2 34 5-6 7-8 9-10 Above 10  Total
Ploughing 0 33.33 22.22 11.11 33.33 0 100
Sowing 6.12 24.49 26.53 6.12 10.2 26.53 100
Transplanting 5.56 5.56 41.67 2222 13.89 11.11 100
Weeding 6.78 23.73 34.75 6.78 16.1 11.86 100
Harvesting 5.52 15.86 32.76 13.79 13.45 18.62 100
Other cultivation activities 10.63 21.26 33.46 10.63 8.27 15.75 100
Forestry 0 11.11 33.33 2222 1.1 22.22 100
Plantation 5.36 17.09 36.73 11.48  11.99 17.35 100
Animal Husbandry 9.38 37.5 15.63 15.63 21.88 0 100
Fisheries 7.14 23.63 23.63 9.34 23.63 12.64 100
Other Agricultural Activities 0 22.22 44.44 11.11 11.11 11.11 100
Manual work in non- 6.58 19.34 34.57 11.52 12.76 15.23 100
agricultural activities
Total 6.72 19.53 32.9 11.4 13.68 15.77 100
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Table 5.0 Household types via female participation

OPERATIONS Self- Self- Regular Casual Casual Others Total

employed employed wage/salary labourin labour

in in non- earning agriculture in non-

agriculture agriculture agriculture
Ploughing 33.33 11.11 0 22.22 33.33 0 100
Sowing 59.18 14.29 2.04 6.12 18.37 0 100
Transplanting 55.56 16.67 0 8.33 1a9.44 0 100
Weeding 58.47 7.63 7.63 11.86 14.41 0 100
Harvesting 54.14 12.07 6.55 8.62 18.62 0 100
Other cultivation 56.69 17.72 5.51 5.12 12.99 1.97 100
activities
Forestry 55.56 11.11 0 0 33.33 0 100
Plantation 53.83 19.39 5.61 3.57 16.33 1.28 100
Animal Husbandry 84.38 3.13 0 6.25 6.25 0 100
Fisheries 13.19 48.9 16.48 3.85 17.58 0 100
Other Agricultural 100 0 0 0 0 0 100
Activities
Manual work in non-  16.87 49.79 17.28 1.65 12.76 1.65 100
agricultural activities
Total 45.53 24.09 8.44 5.36 15.71 0.86 100

Source: Estimated by author from NSSO 68" round.

Table 6.0 Education and female participation in Agriculture

OPERATION llliterate  Below Primary Middle Secondary Above Total
Primary to Higher  Higher
Secondary Secondary

Ploughing 88.89 0 0 0 11.11 0 100
Sowing 63.27 6.12 12.24 10.2 6.12 2.04 100
Transplanting 80.56 2.78 5.56 5.56 5.56 0 100
Weeding 80.51 4.24 7.63 4.24 3.39 0 100
Harvesting 69.31 3.79 12.07 6.55 7.24 1.03 100
Other cultivation 72.05 5.12 6.3 8.66 5.51 2.36 100
activities

Forestry 55.56 11.11 33.33 0 0 0 100
Plantation 71.43 4.08 7.91 7.91 6.63 2.04 100
Animal Husbandry 68.75 6.25 6.25 9.38 6.25 3.13 100
Fisheries 64.29 4.95 14.29 7.14 4.95 44 100
Other Agricultural 66.67 0 11.11 0 11.11 11.11 100
Activities

Manual work in non- 44.03 4.94 8.64 9.05 14.81 18.52 100

agricultural activities
Total 66.79 4.5 9.37 7.52 7.33 4.5 100
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Table 7.0 Land holdings and Female Participation in Agriculture
OPERATIONS Land Holdings Categories
0-0.002 0.003-1.0 1.001-2.0 2.001-3.0 3.001-4.0 4.000+ Total
Landless marginal Small Semi- Medium Large
Medium
Ploughing 0 88.89 0 0 0 11.11 100
Sowing 2.04 69.39 8.16 4.08 2.04 14.29 100
Transplanting 2.78 72.22 22.22 0 2.78 0 100
Weeding 4.24 69.49 19.49 2.54 1.69 2.54 100
Harvesting 0.69 73.7 13.15 6.57 2.77 3.1 100
Other cultivation 0.39 75.98 12.99 5.12 2.36 3.15 100
activities
Forestry 11.11 33.33 55.56 0 0 0 100
Plantation 0 73.2 14.18 5.67 2.84 412 100
Animal Husbandry 3.23 64.52 19.35 9.68 3.23 100
Fisheries 10 82.22 2.78 1.1 3.33 0.56 100
Other Agricultural 0 33.33 55.56 11.11 0 100
Activities
Manual work in non- 5.86 78.66 9.21 2.93 0.84 2.51 100
agricultural activities
Total 2.73 74.61 12.66 4.22 2.55 3.23 100

Source: Estimated by author from NSSO 68" round.

Age is another major determinant factor for female
participation in agriculture. Women who belong
to younger age groups are relatively engaged
in agriculture.®® In a study Sudh Narayanan and
Sharada Srinivasan (2020)* revealed that 89%
of young age group women in India who households
are engaged in cultivation have described agriculture
as their main or subsidiary occupation. According
to the 68 rounds of NSSO, even in Uttar Pradesh,
women participation in agricultural activities
is the highest in the young age group. 41%
females are belongs to 30 to 44 years age group.
This participation ratio is having an increasing trend
from 01-14 to 30-44 years age groups, later declining
to older age groups (Table 3.0). It is also observed
that participation of females of 0-14 age group is
negligible in farm preparation activities and animal
husbandry. Some involvement of this class is being
seen in activities like weeding, harvesting, fisheries,
forestry. On other hand older age group of female
(above 74 years) is having significant involvement
in animal husbandry only. Overall the involvement

of middle aged female in agriculture is highest here
(41%) (Table 3.0) also revealed the same findings
in a study.

The household size is also important for the
availability of female members for farm work. The
majority female participant’s household size is larger
than the non participants.™ On other hand it has
also been found that large family size has chances
of more male worker availability in family resultant
in squeezing of labor ratio.® It is also clear in this
study that female participation is increasing from
small to medium-sized households, after which
it has declined sharply. Almost half female participants
are coming from families having size 3 to 6 persons;
thereafter it's slightly increased from toward lager
family (Table 4.0). Larger families (9-10 members)
are having comparatively better female participation
in labor intensive operations like weeding, harvesting
and animal husbandry that mostly done at nearby
residential place only (Table 4.0).
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The types of households are also having direct
association with female participation scenario in
farm activities. It is clear from NSSO's 68" data
on agricultural activities that almost half (46%)
of the women participation in agricultural activities
is coming from households that derive at least
half of their income from their own farming. The
highest female participation in 'self-employed in
agriculture’ is seen in 'other agricultural activities'
(100%) and 'animal husbandry' (84%). This share
is higher among women from the general category
(567.43%), followed by OBCs (49.54%). In terms
of tillage activity, one- third of female participation
is coming from households who 'self-employment
in agriculture’ and a similar share is coming from
households under 'casual labor in non-agriculture'
category. The female participation in ‘self-employed
in agriculture’ is also high for sowing, transplanting,
weeding and harvesting that is 59%, 55.6%, 58.5%
and 545 respectively. It is quite normal for the higher
female participation in agriculture to come from
households ‘self employed in agriculture’ as it is the
main source of income for their family (Table 5.0).

The one quarter share of female participation is
associated with ‘self-employed in non-agriculture
households’. 10 to 15 % participation is recorded in
major agricultural activities like ploughing, sowing,
transplanting and harvesting. As major income source
of these holds are non-agricultural activities, share
of female participation in ‘animal husbandry’ that is
the fundamental part of biodynamic agriculture, also
found lowest here (3%). Females belong to ‘casual
labour in agriculture’ is having the lowest share in
farm operations (5.36%), followed by females from
‘regular wage/salary earning households (8.44%)'.
Females from ‘regular wage earning households’ are
having no or negligible participation in ploughing,
transplanting and sowing kind of major farm activities
(Table 5.0).

Education level is one of the key determinates of
female participation in agriculture. An estimated
52—-75% of Indian women engaged in agriculture
are illiterate?®5'52 also revealed that the Participation
of women negatively correlated with education
level. In case of NSSO 68 round, 67% female
participating in agriculture of Uttar Pradesh are
illiterate and majority of literate female engaged in
agriculture is just having primary level education.
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As the level of education is increasing the female
participation in agriculture is decreasing here. Hence
education level and female participation is inversely
associated. Almost similar scenario is found in case
of animal husbandry. The participation is declining
as the level of education is increasing. However
a significant share of middle level educated female
is engaged in animal husbandry here (9.4%).
The share of illiterate women in agriculture is highest
among the scheduled castes (78.76%), and lowest
in the general category (43.78%). See Table 6.0

Land holding is another significant variables
that affect the female participation in agriculture.
In a study® revealed that land holding along with
family income level and age effect women'’s
participation in agriculture. Mohiuddin Iqra
et al (2020)% also found that family female labour
and hired female labor participation significantly
depends on the landholding, household size, family
type and level of education. A significant negative
association is identified between land holding and
female participation.®® The female participation
in Uttar Pradesh is found highest in families with
marginal size of land holdings (74.61%), followed
by small (12.66%) and medium land holding
size (4.22%). It's clearly evident from Fig 1.0 that
the female participation in rural operations
is inversely associated with land holding size.
As the land holding size is increasing the female
participation ratio is declining.

Association Between Operations and Socio-
Economic Variables of Female Participants
Linear regression post-estimate plots have been
prepared to explore the association between female
participation and various socio-economic variables.
Through the graph no 1.0, it is evident that the
highest share of female participation is coming from
higher social groups like Other Backward Caste,
General and less from Schedule Tribes & Schedule
Caste categories. There is a good association
between social groups and female participation
in operations. But no clear association is there
between age and female participation. As almost
all age group females are engaged in various
operations. Young aged female are more engaged
in activities based on heavy labor like ploughing,
harvesting etc.
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Figure 1: Association between Operations and Socio-Economic Variables

The association between Household size and
female participation is also have no clear relation
here as different operations have different trend in
use of female workers belong to different household
size families. Same scenario has been followed
by Household type and female participation
in operations. Initial five activities are belongs
to cultivation, after that non cultivation activities
like animal husbandry, fisheries etc are listed
here. The education levels of females engaged in
cultivation are mostly inversely associated but this
association is changed for non-cultivation based
operations. As a result of that, overall a positive
association has been appeared between operations
(all) and female participation. The share of female
participation is rapidly declining towards families
having comparatively larger size of land. Land
holding size and female participation is having strong
negative association here (Graph 1.0).

Principal Component Analysis

Before doing factor analysis, it is very important
to check the suitability of the data for this type of
analysis.

Kaiser-Meyer-Olkin Measure of Sampling
Adequacy

For testing the data suitability for factor analysis,
Kaiser-Meyer-Olkin measure is used. KMO takes
values between 0 and 1, with small values indicating
that overall the variables have too little in common
to warrant a PCA. Variable with less than 0.5 KMO
value is supposed to be unfit for such analysis.
Here, all considered operations are having KMO
value above 0.5, therefore suitable for Principal
Component Analysis (PCA) (Table 9.0).

Identification of Principal Components

Principal components which are affecting the female
participation in operations are identified here.
Ploughing is the major cultivation operation and
highly based on muscular power as well. Therefore
female participation is quite low in this category.
The explanation of variability in participation is
identified by PCA. The first four factors are explaining
the maximum variability of women's participation in
tillage. Household type is having strong negative
association (-0.619) as participation is high HH type
1 which is ‘self-employed in agriculture’ and reduces



RENU, Curr. Agri. Res., Vol. 11(1) 219-235 (2023)

to HH type 2 (self-employed in non-agriculture), HH
type 3 (regular wage/salary earning), HH type 4
(casual labour in agriculture) and HH type 4 (casual
labour in non-agriculture others). General education
is another significant variable which is effectively
influencing the participation of women in ploughing.
As the general education level is increasing, the
participation is decreasing in this activity. Age and
HH size are other significant variables that affect
the participation. Working population is having an
inverse relation with female participation (-0.622).
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Young females are involved more and share
is decreasing as in high age group. HH size is
having positive relation with female participation
in ploughing (0.598). See table 9.0. Larger family
size indicates availability of more women workers.
Social category and land possession size are
other important indicators which are affecting the
female participation. More female participation has
been seen in the lower class like and less in the
upper class.

Table 8.0 : Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy

Operations SOC_GR Age HH_Size HH_TYPE Gen_ LAND_  Overall
Edu POSS

Ploghing 0.471 0.527 0.530 0.700 0.530 0.542

Sowing 0.488 0.484 0.465 0.668 0.576 0.580 0.541

Transplanting 0.607 0.726 0.404 0.433 0.542 0.489 0.550

Weeding 0.609 0.430 0.748 0.650 0.462 0.607 0.581

Harvesting 0.633 0.445 0.562 0.661 0.465 0.579 0.543

Other cultivation 0.609 0.452 0.459 0.560 0.517 0.563 0.531

activities

Plantation 0.341 0.565 0.631 0.565 0.441 0.590 0.535

Animal husbandry 0.614 0.474 0.589 0.611 0.503 0.586 0.553

Other agricultural 0.525 0.531 0.437 0.721 0.592 0.578 0.550

activities

Manual work in non- 0.590 0.541 0.556 0.600 0.615 0.597 0.582

activities

Non-manual work 0.786 0.749 0.698 0.709 0.652 0.723

in: cultivation

Activities other than 0.681 0.595 0.606 0.697 0.576 0.626 0.625

cultivation

Source: Estimated by author from NSSO 68" round.

In case of sowing activity, first four factors are
explaining the 87% variability of participation of
female. General education is the most effective
and positively associated here. Age is another
significant variable that is positively associated
with female participation for sowing activity.
Since this job category requires a comparatively
better level of education or knowledge and more
experience, which is also evident from the strong
positive association of education level (0.50) and
age (0.687) here. HH size is negatively associated
with female participation in sowing activities while
social group is showing positive association

here. Generally high education level is there in
higher social groups and in families with more
female casual labours and regular wage workers.
In case of transplanting activities first four principal
components are explaining the 90% variability
of data of female participation in Uttar Pradesh.
Factors such as social group and general education
are most influential and positively associated with
female participation here. Since transplanting is a
labour intensive activity, land holding size and HH
size is having the strong positive association with
female participation for this activity that is 0.647 and
0.551 respectively. Third category of such factors
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of weeding activity, first three principal components

includes the HH type. HH type with casual labors are

are social groups, land possession and age. These
components are explaining almost 70% variability
here. First component is explaining almost one-third

variability of data.

having high share of female participation therefore
showing the strong positive association here (0.620).
Age is also significant variable that is affecting the

female participation positively (0.809). In case
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female participation. Harvesting demands

a large amount of labor in a short period. In such

Harvesting activity is a laborious task of farming.
68% of the variability in women's participation in

a situation, cultivators with large land size also need
more number of workers. Due to this high demand

harvesting is explained by the first three major

components. The size of the land possessed, HH
type and age are the major factors influencing

of workers, maximum members of the families
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gather themselves for harvesting. As a result, the
participation of women in this operation is seen to
be high. Household types are also an important
determinant of female participation. A large number
of female participation is coming from families
Self Employed in Agriculture activities. Women's
participation in harvesting activities is declining in
households more dependent on non-agricultural
activities and these households are having the
higher code in household arrangement here. That
is why there is a negative association between
household types and female participation (-0.516)
.See table 9.0.

The scenario of women participation in animal
husbandry activities is quite interesting. 72% of the
total people engaged in this activity in Uttar Pradesh
are women (Table 1.0). The first two principal
components explain the variability of figures for
female participation in animal husbandry activity up
to 50%. Large land holdings, age of the participating
member and level of education are the most
important factors affecting the female participation
in animal husbandry. There is a positive association
in land holding size and women's participation in
animal husbandry (0.603).With large land holdings,
farmers can easily grow fodder for livestock. On the
other hand, cattle are also helpful for agriculture
in larger farms which promote animal husbandry.
Since animal husbandry is carried out around the
houses, and does not demand a lot of muscular
labor, women are easily able to participate Older
women who are not very suitable to work in the fields
continue to play an important role by contributing
in animal husbandry. Here too, a strong positive
relation is being seen in the age and participation
of women participating in animal husbandry (0.711).
The level of education and women'’s participation in
animal husbandry has a negative association here
(-0.584). This means that female participation in
animal husbandry decreases with increasing their
educational level. Women's participation in other-
cultivation activities is significantly influenced by
factors such as land holding size, worker's age and
family size (Table 9.0).

Women's participation in other-agricultural activities
is mainly influenced by the level of education, size
of the family and size of the land holdings. A positive
association is there between female participation
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and level of education (0.542), family size (0.693)
and land holdings size (0.565). Female participation
in Non-Manual work in cultivation and Activities other
than cultivation is mainly affected by education level,
household size and age (Table 9.0).

Conclusion

On the basis of above facts, it can be said that
inequality in workforce participation in agriculture is
very wide in Uttar Pradesh. Female participation in
agriculture in Uttar Pradesh is influenced by several
socio-economic factors. In these, household types,
education level and size of land possessed are most
important. Age is an important factor in operations
that use comparatively more muscular power, such as
ploughing. On the other hand, women's participation
is seen on a large scale in comparatively easy labor
activities like animal husbandry, weeding. If we look
at women's participation on social group basis in all
operations, then the largest share of women laborers
come from scheduled societies. Even of the total
females involved in various agriculture operations,
54% belong to the OBC, 27% to the SC, 15% to
the general and 3.6% comes from ST category
(Table 2.0). In these social groups with high female
participation, the level of income and education are
also seen to be comparatively low. These factors
act as a push factor for the women of these groups.
Availability of more land does not always have the
same effect on women's participation in agriculture
and related operations. Where this factor is positively
correlated in activities such as animal husbandry,
weeding and harvesting, it is negatively correlated
in plantation. In addition, no significant correlation
has been established between land size and female
participation in activities such as plugging and
sowing. Household size has a negative correlation
with other agricultural activities and non-manual
activities in agriculture. The age of female worker is
showing negative correlation with almost all types
of operations except ploughing and harvesting. This
is indicating the increased participation in these
operations as the age of the female worker increases.
In view of the important participation of women
in agriculture, they should be given more participants
in policy decision making and skill training should
be given for technical use, which will establish them
as more capable and better productivity workers,
especially in the field of agriculture.
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