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Pattern of Crop Combination Agricultural and Irrigation Intensity
in Nashik District, Maharashtra.
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Abstract:

Agriculture is the backbone of Indian Economy. Nearly seventy percent of population is
engaged in agricultural activity. To fulfill the demand of growing population of the country producing
more crop is important and as some regions are not suitable for all crops so they grow in Crop
combinations. Crop combination, agricultural intensity and irrigation intensity, crop concentration
and crop diversification are also important indicators of common cropping pattern in any
geographical unit and hence the key determinant of the agricultural economy. In this study eleven
crops have been considered for crop combination, agricultural intensity, and irrigation intensity
analysis. These eleven crops are: Wheat, Rice Jowar, Bajara, Maize, Sugarcane, Chilly, Grapes,
Onion, Tomato, and oilseeds. These are the major crops cultivated in Nashik district of Maharashtra.
Forthis study, the crop data has been computed with the help of Raffiullah's crop combination method,
whereas for cartography ArcGIS has been used. This study discusses about the crop combination,
agricultural intensity and irrigation intensity because the selected region lies in moderate rainfall
zone and most of the agriculture is based on rainfall hance the paper has also tried to identify the
irrigation intensity.
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1. Introduction:

The study of crop combination region is an important aspect of agricultural geography
(reference?). In country like India, where agricultural has been practiced since ancient time, it still
forms a backbone of Indian economy. Farmers are growing numerous crops in the field rather than a
single crop. The distributional pattern of crops in any region is an outcome of predominance of certain
crop or combination which gives birth to agricultural region for a comprehensive and better
understanding of agricultural system. The study of crop combination is of great significances and is
essential for agricultural planning and development it is a multidimensional concept which includes a
variety of aspects such as cropping pattern, crop diversification, crop productivity, agricultural and
intensity etc. Agricultural intensity means net sown areas are used to growing crops more than once in
one agriculture year. It indicates the numbers of crops produced in a field during one agriculture year.
The agricultural intensity depends on the geo-climatic, pedagogical, socio-cultural, and
infrastructural factors. The irrigation intensity is an indicator of the level of irrigational facilities in
respect of the arable land. It reflects the level of agricultural development regarding irrigational
facilities. (give proper citation)

2. Study Area:

Nashik District of Maharashtra has been selected for proposed work. Nashik is one of the
major agriculturally and industrially developed districts in the North Maharashtra. The extent of the
district is 19°35' “North” to 20°52' North latitude 73°16' “East” to 74°56' (use exact degree and minute
signs) East longitude, with an area of 15530 sq.km, which is 5.04 % of the total geographical area of
the state (reference?). The average height of the district is 556 meters from the mean sea level. The
district has three important river basins i.e. Godavari, Tapi and Damanganga, where agriculture is a
dominant activity along with animal husbandry. There are 15 Tahsil's in Nashik District Malegaon is
the largest Tahsil with 12% area and Peint is the smallest Tahsil with 3.63 % area in the district.
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Fig.1 Location Map Study Area

Objectives of the Study:

The main objectives of the present study are:

1) To study existing cropping pattern of the study area.
2) To analyze the spatial pattern of crop combination.
3) To study the agricultural and Irrigation Intensity.

1. Data and Methodology:

The present study is mainly based on secondary data sources, collected from the economic
survey and district statistical department of the Nashik district.
To calculate crop combination, Raffiullah's method has used and for agriculture and irrigation
intensity GIS techniques has used.
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2. Result and Discussion:
The results and discussion related to the changes in the pattern of Crop Combination, agricultural
Intensity and Irrigation Intensity in Nashik district, is determined by the topography and climate
including temperature, rainfall, availably of water.

Land use Pattern of Nashik District

Land is the most vital resources of a country as it is fixed asset and cannot be expanded to meet
the needs of an increasing population (reference?). Therefore, it must be used carefully and in the best
possible manner. Land is available in the form of plains, plateaus, hills, and mountain. In Nashik
district also some land is devoted to agriculture and some land is under forest. Table no. 1 shows land
use pattern in Nashik district
Table : Land Use Pattern of Nashik District in Hectors

Total Land not Total .
. . . Fallow Cultivated
Geographical | Forest | available for | Uncultivable cropped
N land land
Area cultivation area
District 1485449 450522 150435 25170 122030 | 744542 744542

(Source: District Socio-Economic Review 2016)

Land Use Pattern in Nashik District

W Forest

® Land not available for
cultivation

¥ Uncultivable

B Fallow land

® Total cropped area

u Cultivated land

Fig. 2 title??
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Table : Tahsil-wise Rainfall (2016)

Name of Tahsil’s Annual Rainfall
mm
Surgana 1815
Kalwan 480.3
Deola 286
Baglan 552
Malegaon 396
Nandgaon 571
Chandwad 552
Dindori 568
Peth 1832
Trambak 1642
Nashik 568
Igatpuri 3030
Sinnar 429
Niphad 383.5
Yeola 634

3500 1

Rainfallin mm

Fig. 3 title?

Cropping Pattern in Amravati District:
According to Socio-economic abstract of 2015-16 of Nashik district it observed that more

than thirty crops are growing in district but the percentage is very less (reference?). Among these crops
Wheat, Jowar, Bajara, Rice, Mize, Grapes, Onion, Tomato, Sugarcane, Chilly and Oilseeds have been
selected for this study because these crops has occupied more area.
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Table : Tahsil-wise Area under Cultivation of Different Crops in Nashik District

Tehsil's Wheat | Rice | Jowar | Bajara | Mize | Sugarcane | Chilly | Grapes | Onion | Tomato S?elclis
Surgana 0.50 | 2421 ] 404 | 0.00 | 0.00 0.02 1.14 | 0.06 0.04 0.44 2.24
Kalwan 10.17 | 10.13 | 6.52 | 3.37 | 16.65 11.49 3894 | 0.35 7.25 6.70 9.44
Deola 3.13 0.00 | 1.11 8.97 | 13.68 1.83 7.83 0.18 9.47 1.18 1.65
Baglan 8.53 4.54 | 3.40 | 24.14 | 19.61 13.15 16.81 | 5.25 8.28 4.70 4.03
Malegaon | 8.50 0.06 | 40.10 | 27.58 | 17.94 4.58 1.52 | 0.78 12.19 0.41 9.74
Nandgaon | 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 | 0.04 | 11.23 1.89 0.46
Chandwad | 2.83 0.13 | 0.84 | 12.33 | 11.93 0.33 3.51 | 10.87 | 1541 | 24.12 | 441
Dindori 15.14 | 1440 | 6.55 | 0.08 | 1.11 10.60 12.66 | 0.00 0.00 0.00 | 12.49
Peth 1.40 19.11 | 0.00 | 0.00 | 0.00 0.22 0.00 | 0.02 0.00 0.27 1.98
Trambak 0.88 |24.59 ] 0.00 | 0.00 | 0.00 0.25 0.00 | 0.31 0.04 0.98 3.44
Nashik 1048 | 0.00 | 0.62 | 0.21 | 0.00 0.81 5.12 | 2425 | 0.76 19.78 | 14.27
Igatpuri 0.00 0.00 | 0.00 | 0.00 | 0.00 4.02 2.69 | 0.60 0.55 5.02 2.64
Sinnar 0.00 2,62 | 21.81 | 1043 | 0.48 9.04 0.00 3.42 5.23 0.00 | 10.81
Niphad 28.60 | 0.20 | 0.54 | 2.41 | 0.26 41.38 585 | 52.82 | 10.51 | 28.65 | 14.16
Yeola 9.85 0.00 | 14.49 | 1049 | 18.35 2.28 3.95 1.06 19.03 5.86 8.23

(Source : District Socio-Economic Review 2016)

Area under Cash Crops in Nashik District Area under food crops in Nashik District

N

Baglon (S
Katwan Mategaca ()
g 2 o=
= . W o (e
r;mhw., e ' Naphad e 3 -~ '
’\:lib!k‘ : !
et ’
Legend
‘. 0 125 25 50 Km
0 125 25 50 Km - 0 12525 s
A [ e
Fig. 4 title Fig. 5 title

Above maps shows the area under different crops, it observed that in Surgana Peth and
Trambak tahsil's except rice food crops are not cultivated due to climatic condition. It has also noted

that in Surgana and Peth cash crops are not cultivated due to topography and climatic condition.

Crop Combination

The crops are generally grown in combination in any region and these crops have its relative
position in terms of crop combination. Farmers are growing numerous crops in the field rather than
single crop. The distributional pattern of crops in any region is an outcome of predominance of certain
crop or combination of crops. The crop combination analysis is required for establishment of
relationship in various cultural characteristics. It provides good idea for agricultural regionalization.
This technique has the capacity to handle the highly diversified cropping structures. The crop
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combinations demarcated on the basis of statistical techniques provide a sound base for agricultural
planning and development.

Raffiullah's statistical techniques (reference?) is more accurate and rational, therefore it is
quite popular for delineation of crop combination region hence his maximum positive deviation
method has used to analyze the data with the help of following formula.

D=deviation.

¥ Dp® — Dn?
b= JT
Dp=Positive difference.

Dn=Negative difference from the medial value of the theoretical curve value of the combination.
N=Number of crops.
Table : Tahsil-wise Crop Combination in Nashik District

Where

. Index Value of Crops in
StNo | Name of Tehsil's Crop Combination Category Combli)nation

1 Surgana 665.36 Monoculture Rice

2 Kalwan 122.32 Monoculture Chilly

3 Deola 1319.14 Monoculture Mize

4 Baglan 668.74 Monoculture Bajara

5 Malegaon 98.01 Monoculture Jowar

6 Nandgaon 1503.11 Monoculture Onion

7 Chandwad 669.77 Monoculture Tomato

8 Dindori 1215.22 Monoculture Wheat

9 Peth 954.19 Monoculture Rice
10 Trambak 645.66 Monoculture Rice
11 Nashik 663.06 Monoculture Grapes
12 Igatpuri 2023.20 Monoculture Tomato
13 Sinnar 794.68 Monoculture Jowar

14 Niphad 126.412 Two Crops | Grapes and Sugarcane
15 Yeola 959.1409 Monoculture Onion

(Source: District Socio-Economic Review 2016)
Agricultural Intensity:

Agricultural intensity means net sown areas are used to growing crops more than once in one
agriculture year. It indicates the numbers of crops produced in a field during one agriculture year. It
refers to how various inputs are important like land, labor, seeds, fertilizers and chemicals etc. to
enhance the yield and profitability in a given year. On the other hand cropping intensity is refer to the
number of crops a farmer grows in a given agricultural year on the same field. To calculate agricultural
intensity following formula has used.

ICi = Gross Cropped Area
" NetSown Area

X 100
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Where,
ICi=Cropping Intensity Index
Gross Cropped area =Net acre sown +Area sown more than once

Arricultural Intensity in Nashik Districe
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intensity is high it means they are growing crops more than once in one year and in Surgana, Peth
Trambak Chandwad Yeola tahsil's agricultural intensity is very low as compare to other tahsil's.

Irrigation Intensity

Irrigation is a primeval approach as well as important factor for promoting agricultural
development and agricultural production. Irrigation intensity is the chief parameter for measuring
agricultural pattern and level of development in a region. The term intensity of irrigation here refers to
percent of net area irrigated to net area sown. This helps in determining the percentage of agricultural
area which still requires the development of irrigation facilities. It also helps us in findings whether the
available irrigation facilities are sufficient or deficient to meet the irrigation requirement of the
agricultural area available based on available irrigation sources plants and projects can be made for the
future development in increase in the existing irrigated area. To identify irrigation intensity following
formula has used.

=2 500
1= Nas

Where

[i = Irrigation intensity.
Nla=Netirrigated area.
NAs=Netsown area
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Ierigation Intensity in MNashik DYistrict
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It is observed that in above map Nashik, Igatpuri and Niphad tahsil's irrigation intensity is
shows high due to availability of irrigation facilities because Godavari River flow in this and
Gangapur dam is very closed to these places and Surgana, Peth, Dindori, Malegaon and Sinnar tahsil's
irrigation intensity is very less because of unavailability of irrigation facilities

1. Conclusion

Nashik district is still subsistent in crop production. From the total geographical area of the
district about 50 % areas is cultivable land. The crop combination, agricultural intensity and irrigation
intensity is direct impact of rainfall. The cash crops and rice are cultivated in the high rainfall areas of
the district and on the other hand Oilseeds, Jowar and Bajara are cultivated in moderate to low rainfall
area. Except Niphad tahsil, all tahsil's show monoculture crops. In Niphad there are two crop
combinations with Grapes and Sugarcane. Rice is mostly growing crop in Surgana, Peth and Trambak,
onion most grow in Yeola, Nandgaon, Baglan, Deola and Niphad, tomato is mostly growing crops in
Chandwad and Igatpuri. Jowar grow in Malegaon and Sinnar as a monoculture, chilly, bajara, mize
and wheat are grow in Kalwan, Baglan, Deola and Dindori respectively. Grapes are the mostly grown
crop in Nashik and Niphad. Agricultural intensity is high which means people are growing crops more
than once in one year. In Kalwan, Deola and Niphad tahsil's agriculture intensity is very high as
compare to other tahsil's. Nashik, Niphad and Igatpuri tahsil's shows high irrigation intensity due to
availability of irrigation facilities.

Paper needs proper citation and sentence formation. The result and analysis part seem
dissociated from the objectives of the paper.
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