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Abstract e qualitative parameters of development of a quantitatively increasing population for a 
resource stressed country like India, is dependent on the sustainability of food availability. Agriculture re-
mains to be a backbone of the economy and food supply. Agriculture, however, in many parts of India, even 
today, remains to be rain-fed. Recent efforts at the government level, Centre and State, have helped to bring 
a signi�cant amount of land, initially under rain-fed agriculture, to under irrigation of various types. ese 
varied types of irrigation change regionally; on various agro-factors. Source of water resources to be used for 
irrigation in the respective climatic sub-regions and the subsequent crop cultivated in the respective region 
are just a few primary factors controlling the effectivity of the type of irrigation method used. Irrigation 
requires technological inputs, which, in turn, requires �nancial expenses that need to be under the signi�-
cant agro-factors mentioned above. Governments at the Centre and State levels; have been continuously 
making efforts to support irrigation practices through direct and indirect supportive schemes. ese 
schemes have their positive, and at times, negative impact on the local agriculture at a micro-level. Agricul-
ture is a state subject in India. e Centre does provide �nance for various agricultural projects as well. Mi-
cro-irrigation has been and will play an essential role in the future in India. Ever since 1992, the government 
has been taking initiatives in micro-irrigation. ese have eventually transpired into schemes, i.e., Centrally 
Sponsored Scheme (CSS) in 2006, later upgraded to the National Mission on Micro Irrigation (NMMI) im-
plemented since 2013-14 and subsequently National Mission for Sustainable Agriculture. e present study 
is an attempt to evaluate such 'State' (Central and State Governments)sponsored irrigation programs on 
agricultural practices at a micro level, over a decade (2005-2016). e study area identi�ed for the same is a 
tahsil in the Ahmednagar district of Western Maharashtra. What is signi�cant is that, the said tahsil 
Shrigonda; lies in the drought-prone region and that there have been cyclic variations in the rainfall, and the 
various agriculture crops cultivated through the last decade. State Government-sponsored schemes are seen 
to have been blended with Central Government schemes by the local farmers to achieve sustainability of 
crops. e effects of the same, on the cycle of products, is worth an observation.Human factors also play an 
equally important role while using the developing Technology of micro-irrigation. Farmers try-and-test 
various crops with the respective Micro-irrigation technique, in the respective agro-climatic regions, partic-
ularly when the source of water is not assured in the drought-prone area.  Subsequent allied government 
schemes (farm ponds), the market value of the product, and perishability or shelf-life of the products also 
play a signi�cant role in the choice of crop. e success of the micro-irrigation schemes will, however, be 
dependent on the effective delivery mechanism through close coordination among all the tiers of govern-
ment and capacity building of bene�ciaries. 

1.Introduction 
Promotion of micro-irrigation has had the objectives of 

saving water to avoid the looming water crisis 
(Narayanmoorthy, 2003; Polak et al., 1997; Shah and Kelkar, 
2002) and to extend the limited water resource for larger 
cropped areas during drought times. ere happen to be 
some primary objectives, among others. 

Micro-irrigation technologies are seen to bring about an 
increase in farm incomes through sustained crop yields. 
ere has been a marked motive for state governments of 
India to popularize micro-irrigation technologies through 

various systems (Regassa et al., 2005). 
Indian population presently stands at 1.37 billion (July 

2019), and at this pace, it will rise to 1.60 Billion by 2050 
(World Bank Estimates). With limited land and water re-
sources, the increasing population will be a real challenge. 
Both the resources (Land and Water resources) play a vital 
role in the Economic sectors and Agriculture in particular, 
where; water scarcity has the utmost relevance with 18 per-
cent of the world population and only 4 percent the available 
water resource. Water scarcity is a looming crisis with the 
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depletion of available water resources in various ways.  
Centrally Sponsored Schemes (CSS) on micro-irrigation, 

since their inception in 2006 have been able to bring 2 mil-
lion hectares under micro-irrigation by 2010. e potential 
target of 69 million hectares remains a distant dream, how-
ever.  

Water is one of the most critical inputs for agriculture. 
e availability of adequate water for irrigation is a crucial 
factor in attaining higher productivity. However, reduced 
efficiency of conventional irrigation systems has reduced 
anticipated outcomes of investment towards water resource 
development and further aggravated environmental prob-
lems like waterlogging and soil salinity, affecting crop yields. 
Not much work has been identi�ed with reference to the 
impact of micro-irrigation along with the drought-prone 
areas in Western Maharashtra. Adaptation and modi�cation 
of schemes at the Centre and State level would be possible in 
localized areas only if an impact study of the existing pro-
grams is carried out. e speci�c objectives of the present 
research study are to evaluate the micro-irrigation schemes 
in the study area and to suggest a sustainable, integrated 
method for agricultural development in the study area 

e Shrigonda tahsil is located in the southern part of 
Ahmednagar district. is is a drought-prone area. e tahsil 
is situated partly in the central part of the Bhima basin. e 

spatial dimensions of the tahsil are as follows. About 60 Km. 
from east to west and 51 Km. from north to south. e maxi-
mum height of the tahsil is about 600m above the mean sea 
level. e general slope of the tahsil is north-south, drained 
by streams like Hanga, Saraswati, and branches of Ghod and 
Sina rivers. e latitudinal extent is 180 27' 18" to 180 51' 54" 
North and longitudinal extent is 740 23' 24" to 740 52' East. It 
is bounded by Parner and Nagar tahsil to the north, Pune 
district to the west, and Karjat tahsil to the south-east (Figure 
1).  e population of the study area is about 3, 15,975, ac-
cording to the 2011 census. ere are 114 rural settlements 
with only one urban center. 
 

2. e Methods 
Data Aquisition 

A combination of methods makes it possible to vividly 
de�ne the achieved research goals, which refer to the prima-
ry natural and social characteristics of the considered geo-
space and opportunities for agricultural development. For 
the data collection related to the analysis of population and 
settlement, wise farming practices, we used data from Gov-
ernment offices, i.e., Census of India, 2011, State Data Stor-
age Centre (SDSC) Hydrology Project, Nashik and Taluka 
Krushi Adhikari, Shrigonda Tahsil.  
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Data Analysis  
e data obtained from various sources was digitized on 

an open-source platform using QGIS 2.8. LISS IV image of 
January 2017 was used for land use land cover (LU/LC) anal-
ysis. Ground truthing was done using Google Images and 
physical veri�cation where possible. e core methodologi-
cal procedure used in this study is the geographical (spatial) 
method, whose scope of research is related to Shrigonda tah-
sil. During the investigation, the following techniques have 
been used, i.e., descriptive, causal, comparative method and 
theoretical analysis. Descriptive and causal purposes were 
used to detect the cause consequential link between Micro-
irrigation and agricultural development in Shrigonda tahsil. 
e methods of theoretical analysis encompassed the theo-
retical basis and previous work related to the study area. 

3.Result and Discussion 
Rainfall in the study area  

Shrigonda tahsil receives an average rainfall of 520 mm/
year. Figure 2 shows amount of average rainfall between 
2005-06 and 2015-16 in the study area. It indicates a cycle of 
crests and troughs with a signi�cant channel during the 
years 2011-12 and 2012-13.  

ese average rainfall values have been derived from four 
weather stations viz. Kashti, Belawandi, Kolgaon, and Man-
davgan, which have and West-East orientation, respectively. 

As the area lies in the rain shadow of the Western Ghats, the 
rainfall will decreases from the West towards the East. us, 
the average rainfall at the four weather stations mentioned 
above to reductions from western-most (Kashti) to the east-
ern-most (Mandvgaon) village. It is further signi�cant that 
the western-most communities Kashti and Belawandi, dis-
play higher variability as compared to the eastern-most vil-
lages of Kolgaon and Mandavgan. It is this variability which 
impacts the average trend of the rainfall for the region, dur-
ing the year of 2011-12 and 2012-13. 

ese variations in rainfall do affect the availability of 
water available for groundwater recharge and consequently 
available for micro-irrigation. During years of lower rainfall, 
the diversion of canal water towards other priority areas like 
drinking water and industrial use may also impact the availa-
bility of water for irrigational purposes. 

 
Micro Irrigation Programme 

Shrigonda tahsil spreads over an area of 160481 hectares, 
of which 92670 hectares are under agriculture. us, nearly 
57.74 percent of the area is under agriculture. e cropping 
season dominantly tends to be Rabi. e approximate num-
ber of farmers in this area is around 121,216. is condition 
is making the per individual holding of farmland minimal, 
which implements micro-irrigation techniques more uneco-
nomical unless supported by the government.  
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Source: State Data Storage Centre (SDSC) Hydrology Project, Nashik 
Figure 2. Rainfall in the study area 

Table 1. Area and farmers bene�ted under NMMI Scheme 

Year 200
5-
06 

200
6-
07 

200
7-
08 

200
8-
09 

200
9-
10 

201
0-
11 

201
1-
12 

201
2-
13 

201
3-
14 

201
4-
15 

2015-16 

Farmers 427 184 816 1448 1990 1641 2564 2651 925 1135 585 

Area ha. 318 138 588 891 1350 1156 1712 1548 689 724 315 
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Micro-irrigation has generated bene�ts for the farmers in 
terms of enhancement of productivity. e average produc-
tivity of fruits and vegetables has been seen to increase by 42 
and 53 percent, respectively, due to the judicious use of wa-
ter (Kumar and Sathypriya, 2018). e adjoining Table 1 
indicates that the actual area under irrigation between (2005
-06 and 2015-16) and corresponding numbers of farmers 
that have bene�ted. 

From Table 1, it seems that further indicates a gradual 
growth in the number of farmers availing the facilities under 
the micro-irrigation program between 2005-06 to 2012-13. 
ere has, however, been a fall in the number since 2012-13. 
It can be observed that the number of farmers seeking aid 
under the Micro Irrigation Programme has been signi�cant 
during the years of low average rainfall (2011-12 and 2012-
13), where the numbers have crossed 2500 in each of the two 
years. 

 
Farm ponds and Horticulture 

In drought-prone areas, variability in rainfall is high. 
us water resources as a substitute should be readily availa-
ble in case of a long break in spells or failures of rainfall.  

Extracting groundwater and making it available in large 
storage tanks called 'farm ponds' has been a signi�cant devel-
opment in the study area since 2008-09. e State govern-
ment launched a scheme to provide subsidy for the construc-

tion of farm ponds, and since, from a number of merely 90 
farm ponds in 2008-09, the number of farm ponds in 2018 
has grown to more than 2056. 

e water from these farm ponds has been majorly uti-
lized for horticulture. e �gure.3 showing the expanse of 
the farm ponds overlaps with areas practicing horticulture 
�gure.4. e recent sustenance of Pomegranate and Lemon 
crops in-spite of the variation in annual precipitation is due 
to the availability of water resource through farm ponds and 
micro-irrigation programme. 

 
Impact of MIP on Agricultural Produce. 

e major crops for which the micro-irrigation program 
was utilized in 2005-06 were vegetables and fruits. An exclu-
sive mention needs to be made here for Pomegranate and 
Lemon, which cumulatively were nearly as much as all other 
fruit crops put together. Sugarcane was another crop which 
was to come in favor in the latter phase, but hardly found 
any takers for the year 2005-06.  

e subsequent years (2006-07 and 2007-08) saw a grad-
ual increase of micro-irrigation program being used for sug-
arcane cultivation till 2008-09 from where it took off expo-
nentially for the next 3 years up to 2011-12. roughout 
these three years, the area under sugarcane using micro-
irrigation exceeded the cumulative area under all other crops 
listed above. Post-2011-12, there has been of fall in the Micro 

Figure 3. Area under Farm Ponds in the Study Area  
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Irrigation Program covering area under sugarcane to reach 
its second-lowest area of the last decade in 2015-16 to recov-
er back marginally in 2016-17 (Figure 5).  

e area under vegetables peaked in 2008-09 but has 
remained lower since; with the exception of 2011-12 only. 
e experience of �uctuating market value for vegetables 
and lower shelf life may have promoted this decrease.  

e area under fruits (excluding Pomegranate and Lem-
on) has remained towards the lower side aer the initial 
spurt for the �rst four to �ve years.  ere seems to be a 
gradual preferential shi towards Pomegranate and Lemon 
in the recent past of 5 years since 2011-12, as the two have 
seemed to have matched the agro-climatic region. e high-
er market value and shelf life have also aided in this growth. 

e areas under Pomegranate and Lemon have remained 
nearly similar for the last decade. With a few years of excep-
tion, the years of high and low also continue to be the same 
for the two fruit crops. e farmers seem to have maintained 
the plants due to their sustainability during dry years, higher 
economic returns, along with a longer shelf life.  

Agro climatically the area seems to be sustainable for 
these two crops which can be seen by their recent domi-
nance, to be exceeded only by sugarcane as the sugar facto-
ries in the tahsil (as many as 6) give an assured return to the 
sugarcane crop which may not, however, sustain for a longer 

period and may give way to Pomegranate and Lemon culti-
vation in the near future. 

 

Conclusions  
us, blended micro-irrigation schemes at the Centre 

and State level are seen to generate a synergetic effect to the 
bene�t of local farmers. e sector which has bene�ted from 
these blended schemes has been horticulture. Within this, 
two peculiar fruit crops belonging to the Retaceae (Lemon) 
and Punicaceae (Pomegranate) are seen to have sustained 
their respective productive output in the present agro-
climatic region, which is a characteristical drought-prone 
area. Farm ponds in the study region have worked positively 
to enhance water use efficiency in the 'study area.' 

As the study area lies under an identi�ed drought-prone 
region, in-spite of Blended MIS in the area, rainfall, and con-
sequently, the subsequent recharge of groundwater remains 
the controlling factors of productivity. Over-extraction of 
groundwater to recharge the farm ponds may lead to a dras-
tic decrease in the water table. e future growth would be 
dependent on the capacity building (processing and can-
ning) of the local population. Repeat receipt of grants under 
MIS for various crops may be possible and may lead to mis-
interpretation of the data. 
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Figure 4. Area under Horticulture in the Study Area 
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