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ABSTRACT 
Soil is our greatest natural resource. Knowledge about the fertility status of soils is of prime importance for its 
appropriate use and sustainable management for increasing crop production. Dindori is situated at 20.5 0N latitude and 
81.51 0E longitudes at an altitude of 710 meters above mean sea level. Soil samples (0-15 cm) were collected from 
different blocks of Dindori district, Madhya Pradesh and were analyzed for available macro nutrients namely nitrogen, 
phosphorous and potassium. It is very clear from the analytical results that all the soil samples did not vary too much 
among different analysed chemical properties. The majority of Dindori soils are red and skeletal in nature with very 
shallow soil depth. The pH of the soil samples was slightly acidic, neutral with low soil organic carbon content. For the 
whole Dindori district 35 percent and 55 percent samples were tested as a low in available nitrogen and available 
phosphorous, respectively, while, none of the soil samples were found low available potassium. 
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INTRODUCTION 
Madhya Pradesh is the largest state of the country with a geographical area of 44.34 million hectares. 
Widespread NPKS and some micronutrients (Zn & B) deficiency ware reported earlier in the soils of 
Madhya Pradesh. Amongst the soil types highest zinc deficiency was observed in Alluvial soils (86%) 
followed by mixed red and black soils (68%), red and yellow soils (62%), medium black soils (61%), deep 
black soils (35%) and skeletal soils (31%) respectively. The 44 percent soil samples were found 
deficiency with sulphur, while 61 percent soil samples were recorded for Zn deficiency in soil of Madhya 
Pradesh [1]. 
Dindori and Mandla districts are the predominant tribal district of Madhya Pradesh and the Gond and 
Baiga are very primitive tribes of these district [2&3]. Majority of the soils of the region are shallow, 
skeletal and stony comprised of gravel (50% of the area), loamy and sloppy (35%) and only 15% is flat 
and black soil. Rainfall is scattered, untimely and uneven. Generally no fertilizers are applied to lack of 
awareness among the farmers and their very poor playing capacity and also having low market value. The 
average fertilizer consumption of Dindori district is negligible, 3.1 kg ha-1 in kharif and 0.9 kg ha-1 in rabi 
with the annual average of 2.4 kg ha-1. Kodo, kutki and Niger are major crops of the tribal and rural areas. 
These crops are responsive to the adverse climatic and poor soil conditions [4&5]. 
Soil is our greatest natural resource. It is the chief wealth of an agricultural country in as much as it 
produces the crops that support the people and the nation. Soil testing is a tool for rapid soil chemical 
analysis to assess the available nutrient status of a soil, interpretation of the test results and making 
fertilizer recommendations based on crop responses and economic considerations. The awareness of the 
farmers about the benefits of soil testing is helpful in determining the status of nutrients in the soil, while 
fertilizer recommendation is useful in determining appropriate amount of fertilizers. Knowledge about 
the fertility status of soils is of prime importance for its appropriate use and management for increased 
crop production. Usual researches have been carried out on various aspects for enhancing crop 
production in the area but no serious attempt has really been made to give impetus on soil characteristics 
and fertility status [6].  
 
MATERIAL AND METHODS 
Dindori is situated at 20.5 0N latitude and 81.51 0E longitudes. It is located 144 km from Jabalpur (M.P.) 
railway station at an altitude of 710 meters above mean sea level. The area comes under the North-
Eastern hills zone. The climate of the area is subtropical. Due to high rainfall and frequent winter 
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showers, the climate remains sub-humid for about six months from June to December. The district is 
received 1393 mm average rains annually. Most of the precipitation is received through South-West 
monsoon during June to September. The winters are very cool and temperature goes down as low as 03 
0C. Hailstorms often damage the rabi crops in winter. In kharif occasional failures of rains either in early 
or late cause severe loss to the crops. The soils of the experimental area were gravelly and referred as 
skeletal soils. They vary in colour from pale brown to dark brown and red with thickness varying from 07 
to 15 cm, which are easily disturbed through erosion, therefore, the development of any horizenation 
action is hardly noticeable. The slope of experimental area was 1.5-3.0 per cent. One hundred thirty four 
soil samples (0-15 cm) were collected from different blocks of Dindori district (Table 1), Madhya Pradesh 
and were analyzed for available macro nutrients by the standard laboratory procedures. The soil samples 
were air- dried, pulverized and passed through a 2 mm nylon sieve before analysis.   
Soil pH was determined with the help of glass electrode pH meter in a 1:2.5 (soil : water) suspension kept 
for half an hour after starring [7]. EC was determined by the same soil suspension, used for pH 
determination. It was determined using “Solubridge” method [7]. Organic carbon was determined by 
Walkely and Black [8] rapid titration method. The available nitrogen was determined by distilling soil 
with potassium permagnate and sodium hydroxide solution [9]. Available phosphorus was extracted by 
Olsen’s method [10] using 0.5 m sodium bicarbonate (pH 8.5) and was determined by ascorbic acid 
method suggested by [11]. The available potassium was extracted by neutral normal ammonium acetate 
and it was estimated by using flame photometer [12]. 
 
RESULT AND DISCUSSION  
Basic properties of soils 
The physico-chemical properties of the soils are presented in table 2. It is indicated that the soil pH which 
varied from 6.0 to 6.9 with a mean value of 6.5. On an average the soils of Dindori district were slightly 
acidic in reaction. While, the electrical conductivity ranges from 0.11 to 0.23 dS m-1 with a mean value 
0.17 dS m-1 hence the soils were found normal in soluble salts. However, soil organic carbon content 
varied from 2.9 to 4.5 g kg-1 with a mean value of 3.7 g kg-1, therefore, the soils of Dindori district were 
found in low category for organic carbon content. It is due to continuous organic matter oxidation 
subjected to anthropogenic activities [13] and also to sparse vegetation and no application of organic 
residues in the soil [14]. 
Fertility Status of soils  
Available nitrogen in soils 
The data presented in table 3 indicate that the available nitrogen content in soil was found to varied from 
200 to 270 kg ha-1 with a mean value of 240 kg ha-1 at Karanjiya block, 210 to 290       kg ha-1 with a mean 
value of 230 kg ha-1 at Samnapur block, 205 to 285 kg ha-1  with a mean value of 235 kg ha-1 at Bajag 
block, 220 to 295 kg ha-1 with a mean value of 248 kg ha-1 at Amarpur block, 222 to 280 kg ha-1 with a 
mean value of 244 kg ha-1 at Mehandawani block, 231 to 293 kg ha-1 with a mean value of 250 kg ha-1 at 
Shahpura block and 221 to 300 kg ha-1 with a mean value of 254      kg ha-1 of Dindori block. The available 
nitrogen content in soils of entire Dindori district was found to varied from 200 to 300 kg ha-1 with a 
mean value of 245 kg ha-1. Considering 250 kg ha-1 nitrogen as the critical limit, below which response of 
crop to application of nitrogenous fertilizer may be expected. There were 30, 35,31, 36, 34, 38 and 37 
percent samples found deficient in Karanjiya, Samnapur, Bajag, Amarpur, Mehandawani, Shahpura and 
Dindori block respectively. For the Dindori district as a whole 35 percent samples were tested as a low in 
available nitrogen. The presence of low amount of nitrogen in all soils might be due to removal by the 
crops, transformation to elemental nitrogen etc. The similar findings were also recorded by [15, 16 & 17].  
Available phosphorus in soils  
The data presented in table 3 indicate that the available phosphorus  content in soil was found to varied 
from 7.0 to 12.0 kg ha-1 with a mean value of 9.8 kg ha-1 in Karanjiya block, 7.2 to 15.0 kg ha-1 with a mean 
value of 11.0 kg ha-1 in Samnapur block, 7.0 to 22 kg ha-1 with a mean value of 12 kg ha-1 in Bajag block, 
8.0 to 21.0 kg ha-1 with a mean value of 15.0 kg ha-1 in Amarpur block, 8.1 to 28.0 kg ha-1 with a mean 
value of 16 kg ha-1 in Mehandawani block, 8.5 to 25 kg ha-1 with a mean value of 13.0 kg ha-1 in Shahpura 
block and 9.0 to 19.0 kg ha-1 with a mean value of 18.0 kg ha-1 of Dindori block. For the entire Dindori, 
district, available phosphorus content in soil was found to varied from 7.0 to 28.0 kg ha-1 with a mean 
value of 14.0 kg ha-1. Considering 10.0 kg ha-1 phosphorus as the critical limit, below which response of 
crop to application of phosphatic fertilizer may be expected. It was observed that 20, 30, 33, 21, 17, 22 
and 20 percent samples were found deficient in Karanjiya ,Samnapur, Bajag, Amarpur, Mehandawani, 
Shahpura and Dindori block respectively. For the Dindori District as a whole 25 percent samples were 
tested as a low in available phosphorus. The low content of available phosphorus could be ascribed to the 
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high amount of free oxides of Ca 2+, Mg 2+ and Na+ which induce the fixation and subsequent precipitation 
of phosphorus as well as to the low amount of organic matter [14, 18 & 19]. 
Available potassium in soils  
The data presented in table 3 indicate that the available potassium   content in soil was found to varied 
from 230 to 270 kg ha-1 with a mean value of 250 kg ha-1 in Karanjiya block, 240 to 260  kg ha-1 with a 
mean value of 250 kg ha-1 in Samnapur block, 254 to 290 kg ha-1  with a mean value of 260 kg ha-1 in Bajag 
block, 245 to 267 kg ha-1 with a mean value of 255 kg ha-1 in Amarpur block, 264 to 290 kg ha-1 with a 
mean value of 270 kg ha-1 in Mehandawani block, 243 to 295 kg ha-1 with a mean value of 252 kg ha-1 in 
Shahpura block and 246 to 288 kg ha-1 with a mean value of 260kg ha-1 of Dindori block. For the entire 
Dindori, district the available potassium content in soil was ranged from 230 to 295 kg ha-1 with a mean 
value of 250 kg ha-1. None of the samples were tested low in potassium. The content status of K on these 
soils may be due to feldspars minerals in parent material [20 & 21].  

 
Table 1: Location of soil samples 

S. No.  Blocks Soil colours Cropping system No of soil samples 
1. Karanjiya Red Kutki 19 

2. Samnapur Red and Black Kodo 22 

3. Bajag Red, Black and yellow Maize, Kutki 25 

4. Amarpur Red Niger, Maize, Kodo 16 

5. Mehndawani Red  and yellow Kodo, Maize, Kutki 15 

6. Shahpura Red  Kodo, Kutki 17 

7. Dindori Red  Kodo, Kutki 20 

 
Table 2: Basic properties of soils 

S. No. Blocks 
pH EC (dS m-1) OC (g kg-1) 

 Range Mean Range Mean Range Mean 
1. Karanjiya 6.1-6.6 6.5 0.11-0.18 0.14 3.1-3.8 3.5 
2. Samnapur 6.3-6.9 6.3 0.12-0.19 0.15 3.2-3.9 3.6 
3. Bajag 6.3-6.6 6.4 0.13-0.18 0.16 3.4-4.0 3.5 
4. Amarpur 6.0-6.8 6.5 0.12-0.19 0.16 3.5-4.2 3.8 
5. Mehndawani 6.6-7.0 6.7 0.14-0.21 0.17 3.1-3.9 3.6 
6. Sahpura 6.2-6.5 6.3 0.11-0.20 0.18 2.9-3.8 3.4 
7. Dindori 6.2-6.9 6.6 0.13-0.23 0.19 3.5-4.5 4.1 

 
Table 3: Distribution of available macronutrients status (kg ha-1). 

S. No. Blocks 
Available-N Available-P Available-K 

Range Mean PSD Range Mean PSD Range Mean PSD 
1. Karanjiya 200-270 240 30 7.0-12 9.8 20 230-270 240 0 
2. Samnapur 210-290 230 35 7.2-15 11 30 240-260 250 0 
3. Bajag 205-285 235 31 7.0-22 12 33 254-290 260 0 
4. Amarpur 220-295 248 36 8.0-21 15 21 245-267 255 0 
5. Mehndawani 222-280 244 34 8.1-28 16 17 264-290 270 0 
6. Sahpura 231-293 250 38 8.5-25 13 22 243-295 252 0 
7. Dindori 221-300 254 37 9.0-19 18 20 246-288 260 0 
Dindori district :- 200-300 245 35 7.0-28 14 25 230-295 250 0 

 
REFERENCES 
1. Rathore GS, Khamparia RS, Gupta GP and Sinha SB (1995), Availability of micronutrients in some alluvial soils 

and their effect on wheat. J. Ind. Soc. Soil Sci., 28: 556-568. 
2. Singh Ranjay K, Dwivedi BS and Singh Rajeeta (2001). Traditional Wisdom of Farmers : An Experience Towards 

the Sustainable Development of Livestock. Ind. J Trad. Know., 1 (1) : 70-74. 
3. Singh RK, Dwivedi BS, Singh A and Tripathi S (2014). Farmers knowledge and creativity in eco-friendly pest 

management: lessons in sustainable agriculture. Ind. J Trad. Know.,13 (3): 574-581. 
4. Dwivedi BS and Rawat AK (2013). Nutrient management technology for niger (Guizotia abssinica L. F.) crop in 

tribal areas. Plant Archives, 13 (2): 809-813. 
5. Dwivedi BS, Rawat AK, Dixit BK and Thakur RK (2016).Effect of inputs integration on yield, uptake and 

economics of kodo millet (Paspalunscrobiculatum L).Economic Affairs, 61 (3): 519-526. 
6. Dwivedi AK and Dwivedi BS (2015). Impact of long term fertilizer management for sustainable soil health and 

crop productivity: Issues and challenges. JNKVV Research Journal, 49 (3): 387-397. 
7. Piper, CS (1966). Soil and plant analysis. Hans. Publishers. Bombay. 

Dwivedi et al 



RJCES Vol 7 [5-6] Oct.- Dec.  2019                     22 | P a g e      © 2019 AELS, INDIA 

8. Walkley, A and Black, CA (1934). An examination of the Degtjareff method for determining soil organic matter 
and a proposed modification of the chromic acid titration method. Soil. Sci., 37: 29-38. 

9. Subbiah, BV and Asija, GL (1956). A rapid procedure for the estimation of available N in soil. Current Science, 25. 
10. Olsen, SR, Cole, CV, Watanabe, FS and Dean, LA (1954). Estimation of available P in soils by extraction with 

NaHCO3.USDA, Circ.No.939. 
11. Miller, RH and Keeney, DR (1982). Method of soil analysis. Part II American Soc. Agron., Medison Wisconsin, USA. 
12. Mohr, GR, Datta, NP, Subramani, HS, Leleg, VK and Donahna, RL (1965). Soil Testing in India, Asian Press, New 

Delhi. 
13. Najar GR, Akhtar F, Singh SR and Wani JA (2009). Characterization and classification of some apple growing soil 

of Kashmir. J Indian Soc Soil Sci 57:81-84.  
14. Mansha N and Lone FA (2013). Effect of land use/land cover change on soils of a Kashmir Himalayan catchment- 

Sindh. Int J Res Earth and Environmental Sci 1: 2311-2484. 
15. Dwivedi, B.S., Dixit, B.K., Amule, P.C. and Khampariya, N.K. (2012).  Soil properties of Bheeta village, Jabalpur and 

its land capability classification. JNKVV Res. J., 46 (3) : 360-364. 
16. Dwivedi, BS, Tembhare, BR and Gupta, GP (1998).Vertical distribution of available nutrients in Haplusterts and 

Haplustepts of Bheeta village, Jabalpur, Madhya Pradesh. JNKVV Research Journal, 32:59-61.  
17. Walia, CS, Ahmad, N, Uppal, KS and Rao,YS (1998) Profile distribution of various forms of nitrogen and C/N ratio 

in some landforms of Bundelkhand region of Uttar Pradesh. Journal of Indian Society Soil Science, 46:193-198.  
18. Trivedi JPN, Dixit BK, Dwivedi BS and Tripathi PN (2017). Distribution of available nutrients and land capability 

classification of some pulse growing soils of Narsinghpur district, Madhya Pradesh. Res. Environ. Life Sci., 10 
(9):747-750. 

19. Subhash, Tagore GS, Nath D, Mohanty M and Sinha NK (2017). Evaluation of variation in macronutrients of soils 
in Harda district, Madhya Pradesh, India- A Geostatistical Approach. Advances in Research 11 (5): 1-13. 

20. Ravikumar MA, Patil PL, Dasog GS (2007). Mapping of nutrients status of 48A Distributary of Malaprabha right 
bank command of Karnataka by GIS technique Major Nutrient Karnataka. J. Agric. Sci. : 20 (4):735-737. 

21. Tripathi PN, Dubey DP, Dwivedi BS and Sharma RC (2010). Genesis and classification of some typical soils of 
village Pal district Satna (MP). Crop Res. 39(1,2&3):84-87. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
CITE THIS ARTICLE  
B.S. Dwivedi, Y.M. Sharma, Risikesh Thakur and B. K. Dixit. Soil Fertility Status of Tribal Areas District Dindori. Res. J. 
Chem. Env. Sci. Vol 7 [5-6] Oct-Dec 2019. 19-22 

Dwivedi et al 


