
 

 Analysis of Soil Fertility Status in Niphad Tahsil of Nashik District, Maharashtra 

61

Maharashtra Bhugolshastra Sanshodhan Patrika

Peer Reviewed International Research Journal of Geography 

ISSN : 0971-6785 {Impact Factor 3.687 (IIFS)} Vol. 36, No.2,  Jul-Dec. 2019. pp  61-71

Abstract:
The present research work is to examine the soil fertility levels with the help of NPK contents 

in Niphad Tahsil of Nashik District, Maharashtra. For this study purpose soil data were collected from 
Soil Survey & Soil Testing Department, Nashik and Soil Testing & Bio-Chemistry Laboratory, 
National Horticulture Research & Development Foundation, Niphad. Based on these data index 
values of NPK were grouped into three categories i.e. High, Moderate and Low. Concurrently, the 
circle-wise soil fertility maps were prepared with the help of GIS software. The analysis shows that 
there is a significant variation in the distribution of soil macronutrients. It is observed that most of the 
areas of the study region are fertile in nature. Low soil fertility is not observed in the NPK material in 
study area. The Physiography, climate, lithology, minerals, organic matters and agricultural activities 
have a significant impact on soil nutrient status. The research work highlighted nutrients deficient 
areas that will help preserve nutrient balance and restore soil fertility.
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1. Introduction: 

India is one of the most important agriculturally developed countries in the world, and 
agriculture is the backbone of India's economy (Pagar, 2020). Approximately 50 percent of the 
country's population relies on agriculture in 2019. The soil is an organic thin layer of earth crust, a 
living medium. The soil and water are the very important and essential natural resources for fulfillment 
of all the basic needs of human beings. Soil and water are highly interactive, and can influence agro-
ecosystem response. The improper use and mismanagement of these resources lead to their quality and 
even quantity being reduced. A rapidly increasing population usually triggers the depletion of these 
resources by excessive pressure on the land (Singh and Dhillon, 1984). In addition to other factors 
influence the inherent capacity of soils i.e., Physiography, climate, lithology, minerals, organic 
matters and agricultural activities (FAO, 2010). But with increasing population pressure, low fertile 
areas are also utilized for agriculture and to get maximum production overexploitation of productive 
land creates serious problem of lowering the fertility status of soil and it leads to deterioration of soil 
(Meena et al., 2006). The deficiency of nutrients directly affects on the growth of crops and crop 
response become poor. Hence it is necessary to assess the fertility status of soil with the consideration 
of available nutrients in soils and to recommend the specific nutrients for the proper management of 
soil. Therefore, present research work carried out circle-wise analyzes the fertility level of soil with the 
help of Nitrogen (N), Phosphorus (P) and Potassium (K) contents in study area.
2. Study Area:

Niphad tahsil of Nashik district has been selected for the study purpose. Climatologically, the 
study area lies in the rain shadow zone of the Western Ghats and Geomorphologically, it is located in 
the Godavari River basin. An average annual rainfall for the tahsil is 481.7mm and it lies in the core 
zone of the drought prone tahsil of Maharashtra. Temperature begins to increase rapidly from the latter 
half of February. May is the hottest month with the mean daily average maximum temperature at 
Niphad to be 370C. 

The absolute geographical location of study area can be expressed as from 190 55' 38.37''N to 
200 14' 25.23''N Latitude and 730 53' 46.01'' E to 740 20' 45.55'' E Longitudes, The total geographical 
area of the tahsil is about 1056.14 sq. km. and occupies 6.80 percent of the total area of the district. 
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Even though, the area wise the tahsil ranks 7th in the district with the total area of 1056.14 sq. km. 
According to the census total population of 1991, 2001 and 2011 are respectively 357270, 439842, and 
493251. The density of population is about 467 persons per sq km. The tahsil comprises of 134 villages 
and two urban centers (Figure 1). The Niphad tahsil is consisting of seven circles for the land revenue 
purpose namely Pimpalgaon Baswant, Ranwad, Lasalgaon, Deogaon, Niphad, Chandori and 
Saikhede (Table 1). 

Table 1: Area, Population and Villages in the Circles of the Niphad Tahsil

            Source: Nashik District Census Handbook - 2011

                                                 Figure 1: Location Map of Study Area

Sr. 
No.

Circles
 

Name
 Parameter

 

TGA
 

(ha)
 Population  

(2011)
 No. of 

Villages
 Area 
(%)

 Population 
(%)

1 Pimpalgaon
 

Baswant
 

15915.51
 

129545
 

17
 

15.07
 
26.26

2 Ranwad
 

12921.09
 

50640
 

17
 

12.23
 
10.27

3 Lasalgaon 16177.83 80361  25  15.32  16.29
4 Deogaon 18304.45 52067  21  17.33  10.56
5 Niphad 12835.47 62853  17  12.15  12.74
6 Chandori 11485.49 58986  17  10.87  11.96
7 Saikhede 17974.23 58799  22  17.02  11.92

Total 105614.14 493251 136 100.00 100.00
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3. Major Objectives:
The specific objectives are- 

1. To assess the soil sample data in the study area.
2. To analyse the existing status of NPK contents in the soil.
4. Database:

In present research purpose used primary and secondary data. Primary data were collected 
from the household scheduled survey, questionnaire, and conducted interviews of farmers. Secondary 
data like soil characteristics and properties were obtained from Soil Survey & Soil Testing 
Department, Nashik and Soil Testing & Bio-Chemistry Laboratory, National Horticulture Research & 
Development Foundation, Niphad. The soil analysis purpose some of the samples selected from saline 
land and it was noticed in the southeast part of study area (Figure 2). Afterwards, the various thematic 
maps related to soil were produced and analysed with help of GIS technique.

Figure 2: Soil Samples Map
5.  Methodology: 

The methodology is divided into two components i.e., fieldwork and laboratory work.
5.1  Field Work:  
· In the time of fieldwork, from farmer's various information collected through the questionnaire and        
  discussion with farmers.
· Understanding of physiographic and socio-economic factors related to agriculture that effect on the    
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  soil environment. 
· Field measurements and soil sample collection. Field measurement includes locating spot height    
   with the help of SOI toposheets.
5.2 Laboratory: 
· Survey of India (SOI) topographic maps (46H/16, 46H/13, 46L/4, 47I/1, 46L/8, 47I/5) on 1:50,000    
   scales were used to generation of a base map.
· To analyse the soil data for identified existing status of NPK contents in the soil.
· Representative soil samples have been collected at some villages for determination of physical and    
  chemical properties of soil which will be helpful in understanding of soil fertility and quality of soil  
  resources.
6.  Results and Discussion: 
6.1 Analysis of Soil Fertility (NPK):

From out of the 136 village of the tahsil is consisting of seven circles for the land revenue 
purpose like Pimpalgaon Baswant, Ranwad, Lasalgaon, Deogaon, Niphad, Chandori and Saikhede. 
Each circle include the villages are Pimpalgaon Baswant (16 & 1 Town), Ranwad (17), Lasalgaon (25 
& 1 Town), Deogaon (21), Niphad (17), Chandori (17) and Saikhede (22). In each circles to some 
villages are selected by collected to soil sample like Pimpalgaon Baswant (9), Ranwad (9), Lasalgaon 
(7), Deogaon (11), Niphad (6), Chandori (6) and Saikhede (13). Therefore, following distribution are 
the macro nutrients (NPK) in the study area.

Table 2: Circle-wise Soil Sample Data in Niphad Tahsil

Sr. 
No.

Circle Village Name Code
Nitrogen

(N)
Phosphorous

(P)
Potassium

(K)

1

Pimpalgaon

 

Baswant

 Mukhed 2 220.03 38.82 671.43

2 Pachorewani 3 231.04 17.86 443.59

3

 

Pimpalgaon Baswant

 

5

 

232.04

 

31.40

 

504.02

4

 

Umbarkhed

 

6

 

240.03

 

35.31

 

279.76

5

 

Karsul

 

9

 

265.03

 

40.10

 

504.02

6

 

Kokangaon

 

11

 

270.50

 

44.74

 

335.96

7

 

Vadali Najik

 

13

 

240.80

 

45.30

 

443.56

8

 

Banganganagar

 

14

 

255.06

 

35.33

 

324.53

9

 

Amrut Nagar

 

130

 

255.06

 

35.20

 

350.10

Total

 

2209.59

 

324.06

 

3856.97

Mean

 

245.51

 

36.01

 

428.55

10

 

Ranwad

 

Shirwade Wani

 

15

 

240.20

 

20.83

 

633.70

11

 

Gorthan

 

16

 

250.10

 

18.84

 

439.36

12

 

Lonwadi

 

18

 

235.80

 

45.15

 

503.56

13

 

Wavi

 

20

 

245.60

 

58.88

 

335.71

14

 

Nandur Kh.

 

21

 

250.55

 

48.10

 

375.20

15

 

Ranwad

 

25

 

210.05

 

35.26

 

671.20

16

 

Deopur

 

27

 

240.05

 

31.20

 

525.10

17

 

Ugaon

 

30

 

230.10

 

35.33

 

671.42

18

 
Shivadi

 
31

 
215.20

 
18.84

 
557.65

Total
 

2117.65
 

312.43
 

4712.90

Mean 235.29 34.71 523.66
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19

 

Lasalgaon
 
 

 

Khadak Malegaon

 

33

 

215.00

 

19.20

 

420.10

20

 
Pimpalgaon Najik

 
40

 
215.60

 
16.89

 
464.71

21
 

Pachore Bk.
 

44
 
250.20

 
16.90

 
465.00

22
 

Gondegaon
 

47
 
208.60

 
18.20

 
375.10

23 Vishnunagar  52  240.10  18.20  556.30

24 Vitthalwadi  133  210.02  15.30  390.54

25 Lasalgaon  136  217.18  17.10  350.20

Total
 

1556.70
 

121.79
 

3021.95

Mean

 
222.39

 
17.40

 
431.71

26

 

Deogaon

 

Wahegaon

 

54

 

280.10

 

18.50

 

450.20

27

 

Gajarwadi

 

60

 

209.04

 

16.24

 

456.26

28

 

Dharangaon Khadak

 

61

 

210.03

 

20.21

 

362.10

29

 

Dharangaon Veer

 

62

 

205.09

 

16.00

 

335.71

30

 

Dhanore

 

63

 

261.54

 

17.20

 

450.10

31

 

Manori Kh.

 

65

 

245.03

 

16.20

 

470.10

32

 

Wakad

 

66

 

245.60

 

17.50

 

480.20

33

 

Dindori

 

68

 

274.09

 

18.51

 

511.18

34 N. M. 69 154.92 20.21 425.30

35 Khedale Zunge 71 180.01 17.35 495.20

36
 

Kanlad
 

73
 

270.04
 

19.20
 

462.30

Total
 

2535.49
 

197.12
 

4898.65

Mean
 

230.50
 

17.92
 

445.33

37

Niphad

 

Sonewadi Bk.

 
75

 
280.02

 
17.21

 
553.43

38 Sonewadi Kh.

 

76

 

209.20

 

15.59

 

456.26

39 Raulas

 

78

 

274.09

 

17.86

 

447.81

40 Pimpri

 

79

 

280.00

 

16.89

 

441.47

41 Rampur

 

84

 

220.03

 

15.54

 

467.50

42 Jalgaon

 

86

 

231.04

 

16.80

 

447.25

Total 1494.38 99.89 2813.72

Mean

 

249.06

 

16.65

 

468.95

43

Chandori

 

Oney

 

95

 

232.04

 

25.53

 

254.99

44 Mauje Sukene

 

97

 

240.03

 

58.88

 

448.34

45 Kasabe Sukene

 

98

 

265.03

 

15.59

 

593.56

46 Narayangaon

 

100

 

270.50

 

18.84

 

428.80

47 Chitegaon

 

101

 

240.80

 

19.81

 

608.35

48 Varhedayna

 

107

 

255.06

 

18.90

 

595.67

Total

 

1503.46

 

157.55

 

2929.71

Mean 250.58 26.26 488.29

Sr. 
No.

Circle Village Name Code
Nitrogen

(N)
Phosphorous

(P)
Potassium

(K)
 

     



                                                 Source: District Soil Survey and Soil Testing Department, 2012-13
6.1.1 Nitrogen (N):

The organic matter in the soils indirectly indicates nitrogen content. The organic matter 
creates an essential difference in the fertility of soil. Practically all the nitrogen and sulpher of the soil 
are held inorganic combinations. Organic matter promotes the granulation of the soil and increases its 
moisture relative capacity (Panchalaiah, 1993). In the region under investigation, in general the 
content of the organic matter is circle wise different (Pujari, 2004).

Table 3 revealed that the nitrogen mean from the study area viz. Pimpalgaon Baswant 
(0.66%), Ranwad (0.64%), Lasalgaon (0.46%), Deogaon (0.48%), Niphad (0.61%), Chandori 
(0.66%) and Saikhede (0.52). in these four circles organic matter is high and in remaining three circles 
organic matter is moderate.

Table 3   Circle-wise Organic Carbon Variation in the Soils

                                                                                                   Source: Compiled by the Authors

Sr. No.

 
Circle

 Categories

 

Low 

 

(< 0.40%)
 Moderate

 

(0.40 to 0.60%) 
 High

(> 0.60%)

1 Pimpalgaon Baswant
 

-
 

-
 

0.66
 

2 Ranwad - -  0.64  

3 Lasalgaon - 0.46  -  
4 Deogaon - 0.48  -  
5 Niphad

 
-
 

-
 

0.61
 6 Chandori

 
-

 
-

 
0.66

 7 Saikhede

 

-

 

0.52

 

-
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Saikhede
 

Shingave
 

109
 

205.09
 

17.54
 
576.66

50 Karanjgaon
 

110
 

261.54
 

36.29
 
610.46

51 Chapadgaon
 

111
 

274.09
 

19.30
 
475.00

52 Manjargaon
 

112
 

220.03
 

17.20
 
440.25

53 Khangaon Thadi
 

113
 

280.02
 

18.10
 
460.30

54 Tarukhedle
 

114
 

209.20
 

16.20
 
555.00

55 Tamaswadi
 

115
 

154.92
 

18.20
 
350.20

56 Brahmanwade
 

117
 

180.01
 

17.60
 
375.10

57 Mhalsakore 118  270.04  19.61  606.24

58 Bhendali 122  280.10  18.17  546.20

59 Chatori 125  245.03  16.89  447.81

60 Talwade 128  245.60  19.81  540.75

61 Karanji Kh. 116  274.09  19.30  530.10

Total 3099.76  254.21  6514.07
Mean 238.44  19.55  501.08

Sr. 
No.

Circle Village Name Code
Nitrogen

(N)
Phosphorous

(P)
Potassium

(K)
 

     



a. High Nitrogen Content:
The soils containing more than 0.60% organic carbon is included in this category. These soils 

dominated in the spatial distribution is found in some villages like Mukhed (0.70%), Pimpalgaon 
Baswant (0.90%), Umbarkhed (0.90%), Shivadi (0.90%), Dharangaon Veer (0.72%), Pimpri (0.70%), 
Sonewadi Kh. (0.72%), Kasabe Sukene (0.70%), Varhedayna (0.67%), Mhalsakore (0.76%), 
Bhendali (0.65%), and others due to overdoses of chemical fertilizers (Figure 3).

Figure 3: Organic Carbon Variation in the Soils

b. Moderate Nitrogen Content:
The soil containing 0.40 to 0.60% organic carbons is known as moderately nitrogen content 

soils, which covers the (Table 1) some villages like Pachorewani (0.52%), Kokangaon (0.60%), Vadali 
Najik (0.50%), Shirwade Wani (0.60%), Khadak Malegaon (0.54%), Vitthalwadi (0.42%), Nandur 
Madhmeshwar (0.45%), Sonewadi Bk. (0.45%), Jalgaon (0.45%), Brahmanwade (0.45%) and so 
forth (Figure 3).
c. Low Nitrogen Content:

The soils containing less than 0.40% organic are grouped in this category covering following 
villages viz. Lasalgaon (0.35%), Dhanore (0.30%), Wakad (0.30%), Kanlad (0.35%) and Khangaon 
Thadi (0.35%).
6.1.2 Phosphorus (P):

These are a few minerals containing phosphate (P2 O5) after the soils receive this mineral 
from the decomposed animal and human remains. This element is not presented in the igneous rock. As 
most of the soils are derived from the igneous rocks, they are generally poor in phosphorus. It is 
abundant in the chalky soils derived from the limestone. The phosphorus content of the soils is 
determined by estimating phosphate (P2 O5) (Penchalaiah, 1993).

The phosphorus ranges from 15.30 to 58.88 kg/ha in all villages. The maximum range of 
phosphorus is found near the village Wavi (58.88 kg/ha) and minimum in Vitthalwadi (15.30 kg/ha). 
Table 4 it is observed that the phosphorus variation from the study area viz. Pimpalgaon Baswant 
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(36.01%), Ranwad (34.71%), Lasalgaon (17.40%), Deogaon (17.92%), Niphad (16.65%), Chandori 
(26.26%) and Saikhede (19.55%). the four circle phosphorus is moderate and remaining three circle is 
high phosphorus content in the soil.
a. Rich Soil:

The soils containing more than 20 kilograms of phosphorus per hectare are known as rich 
phosphorus containing soils. The maximum range of phosphorus is found near the village Wavi and 
Mauje Sukene (58.88 kg/ha) and minimum range of phosphorus is found near Vitthalwadi (15.30 
kg/ha). Other some villages are high proportion of phosphorus like Mukhed (38.82 kg/ha), 
Umbarkhed (35.31 kg/ha), Karsul (40.10 kg/ha), Kokangaon (44.74 kg/ha), Amrutnagar (35.20 
kg/ha), Lonwadi (45.15 kg/ha), Deopur (31.20 kg/ha), Ugaon (35.33 kg/ha), Karanjgaon (36.29 
kg/ha), etc. Figure 4 shows that the Pimpalgaon Baswant, Ranwad and Chandori circle are the high 
content of phosphorus in this area grapes cultivation are high and modern irrigation method are also 
used.

Table 4: Circle-wise Phosphorus Variation in the Soils

   Source: Compiled by the Authors

Figure 4: Phosphorus Variation in the Soils 

Sr. No.
 

Circle
 Categories

 

Low 
 

(<14 kg/ha)
 Moderate

 

(14 to 20 kg/ha)
 High

( >20 kg/ha)

1 Pimpalgaon Baswant
 

-
 

-
 

36.01

2 Ranwad - -  34.71

3 Lasalgaon - 17.40  -  
4 Deogaon - 17.92  -  
5 Niphad

 
-
 

16.65
 

-
 

6 Chandori
 

-
 

-
 

26.26

7 Saikhede - 19.55 -
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b. Moderately Soil:
The soil containing 14 to 20 kilograms of phosphorus per hectare are regarded moderately 

phosphorus containing soils. Lasalgaon, Deogaon, Niphad and Saikhede are found the (17.40 kg/ha), 
(17.92 kg/ha), (16.65 kg/ha) and (19.50 kg/ha) moderately phosphorus containing soils are 
respectively. The study region 41 villages show the (Table 4) moderately phosphorus containing soils 
in different circle. viz. Pachorewani (17.86 kg/ha), Gorthan 918.84 kg/ha), Shivadi (18.84 kg/ha), 
Pimpalgaon Najik (16.89 kg/ha), Lasalgaon (17.10 kg/ha), Dharangaon Veer (16.00 kg/ha), Manori 
Kh. (16.20 kg/ha), Gajarwadi (16.24 kg/ha), Sonewadi Bk. (17.21 kg/ha), Rampur (15.54 kg/ha), 
Kasabe Sukene (15.59 kg/ha), Manjargaon (17.20 kg/ha) and others. 
c. Poor Soil:

The soils containing less than 14 kilograms of phosphorus per hectare are known poor soils in 
terms of phosphorus content. The present study area all the soil sample collected are no poor soils in 
any villages found. The entire circle is covered by the high and moderately phosphorus containing 
soils. 
6.1.3 Potassium (K):

Potassium is an important macro nutrient essential for plant growth which helps to maintain a 
cellular organization of plant in the study area. The high potassium content is found in the entire circle 
area of the study area such as Pimpalgaon Baswant, Ranwad, Lasalgaon, Deogaon, Niphad, Chandori 
and Saikhede (Figure 5; Table 5).
a. High Content:

The soils containing more than 250 kilograms of potassium per hectare are known as high 
content potassium. In the study area all the 61 villages are found in this category. The entire village 
covering above 250 kg/ha potassium content. The maximum range of potassium is observed near the 
village Mukhed (671.43 kg/ha). In the study has 61 villages showing high potassium contents i.e., 
Pimpalgaon Baswant (504.02 kg/ha), Karsul (504.02 kg/ha), Shirwade Wani (633.70 kg/ha), Lonwadi 
(503.56 kg/ha), Ranwad (671.20 kg/ha), Ugaon (671.42 kg/ha), Vishnunagar (556.30 kg/ha), 
Gajarwadi (456.26 kg/ha), Wakad (480.20 kg/ha), Sonewadi Bk. (553.43 kg/ha), Kasabe Sukene 
(593.56 kg/ha), Chitegaon (608.35 kg/ha), Karanjgaon (610.46 kg/ha), Mhalsakore (606.24 kg/ha) 
and others.

 Table 5: Circle wise Potassium Variation in the Soils

Source: Compiled by the Authors

Sr. No.
 

Circle
 Categories

 

Low 
 

(<150
 
kg/ha)

 Moderate
 

(150
 

to 250
 

kg/ha)
 High

( >250
 

kg/ha)

1 Pimpalgaon Baswant - -  428.55

2 Ranwad - -  523.66

3 Lasalgaon - -  431.71

4 Deogaon - -  445.33

5 Niphad
 

-
 

-
 

468.95

6 Chandori
 

-
 

-
 

488.29

7 Saikhede - - 501.08
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Figure 5: Potassium Variation in the Soils 

The soil containing 151 to 250 kilograms of potassium per hectare is included moderate 
content category and the soil containing less than 150 kilograms of potassium per hectare is known a 
low potassium category. None of the villages in the present study do not fall into the categories of 
moderate and low potassium.
7. Conclusion: 

On the basis of the detailed study and observations of the study area soils are originated from 
Deccan trap; however it varies spatially. The western hilly and woody part with heavy rainfall is covers 
shallow and medium black soils with brownish colour are well drained; whereas eastern dry part with 
uncertain rainfall is covered with medium to deep black soils. As far as fertility status is concerned, 
most of the areas in the Godavari basin are fertile in nature. There are few areas in the study region, 
such as compression fertile zones, derived from high and low fertile categories. Physiographic 
existences of the area, climate and agricultural activities have a major effect on the availability of 
nutrients in the Nashik District of Niphad Tahsil. Slope, forest areas, cropping patterns and fertilizers 
used for crops also determined the soil fertility status in the study area. Macronutrients are distributed 
in scattered forms. The nutrients deficient areas needs to use specific fertilizers and addition of organic 
matter. Its amount depends on the requirements. Low soil nutrient needs high nutrient. As a result, the 
increased acuteness of the nutrient deficiency raises the nutrient recommendations from low to high. 
Circle-wise nutrient recommendations are varied due to variations in existing nutrients.
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