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INTRODUCTION
Soil Organic matter inuences many soil functions and occupies a key 
position in the global Carbon Cycle (Lal,2004). Cultivation is known 
to result in changes in soil physico-chemical and biological properties 
(Houghton et al,1999). Agricultural practices may rapidly diminish 
soil quality and lead to permanent degradation of land productivity 
when severely deteriorated (Kang and Juo, 1986; Nardi et al,1996; 
Islam and Weil,2000). Different management practices can affect soil 
structure, soil organic carbon and other nutrients reserve (Yeshanew et 
al,2003). 

MATERIAL AND METHODS
STUDY SITE
A study was conducted in paddy agro-ecosystem at Imphal East 
district, Manipur, North East India located at 24°46′ 21.76”N Latitude 
and 93°57′ 23.76”E Longitude at an elevation of 779 mMSL. The 
climate is subtropical, the climatic features are represented in the 
Ombrothermic Diagram ( Fig1 ). The agroecosystem is rainfed with 
fertilizer-based cultivation of rice followed conventionally. In rabi 
season, cultivation of vegetables is preferred like potato, peas, tomato, 
cabbage etc. After harvesting, rice residue was annually removed in the 
studied site.

Fig 1-Ombrothermic Diagram for the Site based on 
meteorological data (2005- 2015).

In a study, soil physicochemical properties were studied after twenty 
annual cycles of rice-vegetables cropping sequence with an annual 
application of inorganic fertilizers Weeds were controlled by hand and 
by the use of herbicides. From the undisturbed soil at the studied site, 
an investigation was carried out in kharif season of 2015 in case of 
rainfed rice ( L.)crop prior to transplantation.Oryza sativa 

METHODS
Three replicates of soil samples were collected randomly at 0-10,10-20 
and 20-30 cm depths. The samples collected from the plot were mixed, 
air dried, processed to pass through a 2 mm sieve and stored in 
polythene bags for analysis. The soil texture was determined by 

international pipette method of mechanical analysis given by Piper 
(1966). Determination of physico-chemical characteristics of soil viz. 
pH, Soil Moisture, Bulk Density, Organic Carbon, Available Nitrogen, 
Available Phosphorus, Available Potassium was done by following 
standard methods (Jackson, 1973).

All analyses were done by taking three replicates and data presented 
are the mean values of the three replicates from the study site. The 
concentration of nutrient obtained was multiplied by bulk density and 
depth of soil to get the amount of nutrient on a hectare basis. The 
objective was to evaluate the soil C stocks and nutrient storage proles 
in a subtropical agroecosystem. Multiplying the soil organic carbon by 
1.72 resulted in the SOM (Nelson and Sommers, 1996 ).

RESULTS AND DISCUSSION
Soil size distribution and water stability of soil aggregates would be 
inuenced by crop types as well as soil management practices (Arshad 
and Coen, 1992 ). Sand content is a physical parameter affected by soil 
erosion and, hence, can be measured and used as an indicator for 
evaluating soil degradation (Ayoubi,2011). In paddy agro-ecosystem, 
sand content increased most likely as a result of preferential removal of 
silt and adding sand in soil surface by accelerated water erosion. Soil 
texture in the study site was found to be as sandy clay type with sand 
being the dominant particle followed by clay at all the three depths 
(Fig.2).

Fig.2: Variation in percentage of Soil, Silt and Clay at different Soil 
depths in an Agro ecosystem, Imphal.

Soil water is the major component of the soil in relation to plant 
growth. The maximum average percentage moisture content of 
47.00±3.19 at the surface was recorded which decreased with increase 
in depth. Soil moisture was found to be slightly higher under cover 
crops with higher biomass production (Ward et al., 2011). 

In a study, soil physicochemical properties were studied in a paddy agroecosystem, NE India. Soil   properties viz. texture, 
moisture, pH,  bulk density, Organic Carbon,Available Nitrogen, Available Phosphorus and Available  Potassium were 

studied at 0-10,10-20 and 20-30 cm depths  at the study site ,investigation was carried out in kharif season of 2015 in case of rainfed Oryza sativa 
L.   crop  prior to  transplantation after twenty  annual cycles of rice-vegetables cropping sequence with annual application of inorganic fertilizers  
.Soil was found to be acidic  with textural classication as sandy clay type. Organic Carbon was positively correlated with nutrients and clay and  
negatively with Bulk Density,  sand and silt. Average  storage value of   nutrients  upto 30 cm  soil depth in the agroecosystem of Imphal reveal low 
status of Nitrogen and medium status of Phosphorus and Potassium indicating that continuous cycles of cultivation reduces the soil quality
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The soils of agriculture land had the high bulk densities. According to 
Celik (2005) subsequent tillage practices resulted in increase in bulk 
density for surface soil. The results of this study are consistent with 
Ayoubi(2011). 

Soil pH affects the physiology of plants like osmotic concentrations, 
thus affecting nutrient absorption.Its value was found to increase with 
depth. Similar results have been reported by Jayanthi et al. (2015) , 
Patton et al,(2005); Sharma et al. (2005) , Singh and Bordoloi (2011) 
for the soils in North-Eastern regions.

Soil organic carbon is one of the most important indicators of soil 
fertility, productivity and quality. It is both a source and sink of plant 
nutrients forming the most important renewable resource in soils 
(Duxbery et al., 1989). Annual mean soil organic carbon percentage 
was recorded as 1.08±0.47 at the surface that decreased with depth. 
About 30–60% Soil organic C concentration reduction has been 
reported on continuous long-term cultivation for a variety of soils from 
different agro climatic regions of India (Lal,2004).

Shukla et al (2006) reported that SOM has been the most powerful 
indicator for assessing soil potential and productivity and 
managements in the world. Cultivated soils generally have low 
organic matter content compared to native ecosystems, since 
cul t ivat ion increases aerat ion of  soi l ,  which enhances 
decomposition of SOM (Kizilkaya and Dengiz ,2010).The value of 
Organic matter recorded from the Paddy agro-ecosystem ranged 
from15.70±0.54 to 22.91±0.41 Mg ha-1 at the three depths with 
maximum value at the surface. The variation in depth of various 
parameters are reected in the Fig.3.

Fig.3: Variation in Physico-chemical Soil Characteristics (a)pH 
(b)Moisture (c) Bulk density (d) Organic Carbon (e) Carbon Stock 
(f) Organic Matter in Agro ecosystem , Imphal.

Nitrogen is an important limiting factor in the productivity of agro- 
ecosystems. Plants take up nitrogen from the soil in the form of 
ammonium and nitrate ions. The amount of available soil nitrogen was 
found to be higher in the upper layer of soil (0-10cm) and decreased with 
increase in the depth coinciding with high organic carbon in upper layer 
of the soil. Phosphorus in the soil solution is found in relatively low 
concentrations. Available phosphorus was found to decrease with depth 
and was recorded highest in the topmost layer due to the higher soil 
organic matter status. Vitousek (2004) has reported that loss of soil 
phosphorus (both inorganic and organic forms) by leaching is negligible 
in strongly-weathered soils. Potassium is a macro element among the 
minerals and very much essential for plant growth. The higher 
availability of potassium at surface layer is attributed to solubilisation of 
insoluble forms of potassium present in soil due to organic 
decomposition products and liberation of potassium from organic matter 
by decomposition (Mathew et al. 1977, Kumar et al. 1998). 

The storage of nutrients up to 30 cms depth was computed respectively 
-1 -1 1as 258.80±13.52 Kg ha , 15.34±0.20 Kg ha and 253.70±19.51 Kg ha-   

of the Available Nitrogen, Phosphorus and Available Potassium 
respectively which is reected in the Box Plot Diagram in the 
agroecosystem of Imphal  (Fig.4).

Fig.4 : Box Plot Diagram of Nutrients Storage up to 30 cm Soil 
depth in Agro ecosystem, Imphal.

Available Nitrogen storage was found to be maximum followed by 
Available Potassium and Available Phosphorus in the studied site.

Statistical Analysis
Pearson product moment correlation was worked out for the various 
physico-chemical soil parameters (Table 1).
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Table 1 : Pearson Correlation Matrix for Physio-chemical Soil Characteristics in Agro- ecosystem, Imphal.

Parameters Moisture Bulk Density Organic carbon Available N Available P Available K Sand Silt Clay

pH .913** -.982** .969** .983** .998** 1.000** -.866** -.798** .866**

Moisture -.974** .985** .973** .939** .901** -.995** -.974** .995**

Bulk Density -.998** -1.000** -.993** -.976** .945** .898** -.945**

Organic carbon .998** .984** .962** -.962** -.922** .962**

Available N .993** .977** -.944** -.896** .944**

Available P .995** -.899** -.838** .899**

Available K -.852** -.781** .852**

Sand .992** -1.000**

Silt -.992**

Correlation is signicant at the 0.01 level (2-tailed)**

Organic Carbon was positively correlated with nutrients and clay and 
negatively with sand and silt. Similarly, all the Available nutrients were 
positively correlated with clay and negatively with sand and silt. 
Among soil particles sand was found to be positively correlated with 
silt but negatively correlated with clay. All the values were found to be 
signicant at the 0.01 level (2-tailed).

CONCLUSION
Soil degradation is also exacerbated by soil nutrient depletion due to 
continuous cropping, incorrect management and absence of adequate 
soil nutrients. Loss of organic matter is expected to have soil 
aggregates easily broken down, and consequently the ner particles 

are transported by erosion whereas increased SOM improves 
aggregation, water holding capacity, nutrient-retention capacity and 
biodiversity in soil (Ayoubi,2011).

High amount of bulk density in agriculture land reveals weak and 
sensitive condition of cultivation land soil surfaces.Subsequent 
cultivation of soils had the negative effects on measured soil 
properties. Management practices that increase OC, Available 
Nitrogen ,Phosphorus and Potassium in the system should be included, 
when the land is continuously cultivated.

ACKNOWLEDGEMENTS
The authors sincerely thank Head,Department of Botany,Centre of 
Advanced Study in Life Sciences ,Manipur University for providing 



Volume -10 | Issue - 5 | May - 2020 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

 INDIAN JOURNAL OF APPLIED RESEARCH 25

the facilities to carry out soil analysis.

REFERENCES
1.  Arshad  M A , Coen, GM 1992. Characterization of soil quality: physical and chemical 

criteria. American Journal of Alternative Agriculture . 7( 1-2),   25–31,   
2. Ayoubi S, Khormali F, Sahrawat KL, Rodrigues de Lima AC.2011. Assessing impacts of 

land use changes on soil quality indicators in a loessial soil in Golestan province, Iran. 
Journal of Agriculture Science Technology 13, 727- 742.

3. Celik I.2005. Land use effects on organic matter and physical properties of soil in a 
southern Mediterranean highland of Turkey. Soil and Tillage research 83, 270-277.

4. Duxbury JM, Smith MS,  Doran JW.1989. Soil organic matter as a source and sink of 
plant nutrients. In Dynamics of soil organic matter (D.C. Coleman, J. Oades and G. 
Ucher, Eds.) Honolula Hawali, U.S.A. University  of  Hawali Press.

5. Houghton RA, Hacker JL , Lawrence KT.1999. The U.S. carbon budget: contribution 
from land use changes. Science 285, 574-578.

6. Islam KR ,Weil RR. 2000. Land use effects on soil quality in a tropical forest ecosystem 
of Bangladesh. Agriculture, Ecosystems & Environment 79, 9–16.

7. Jackson  M L. 1967. Soil chemical analysis.Prentice Hall of India Pvt. Ltd., New 
Delhi.Jackson  ML 1973 Soil chemical analysis. Prentice-Hall, India.

8. Jayanthi P, Gaithuilung R, Kazingmei P. 2015.  Physiochemical analysis for reclamation 
of soils of Tingroi Hills in Lunghar, Ukhrul district, Manipur, India. Universal Journal of 
Environmental Research and Technology. 5(2),101-111.

9. Kang BT,  Juo  ASR. 1986. Effect of forest clearing on soil chemical properties and crop 
performance. In: Lal, R., Sanchez, P.A., Cummings, Jr., R.W. (Eds.), Land Clearing and 
Development in the Tropics. Belkema, Rotterdam , 383–394.

10. Kizilkaya R , Dengiz O. 2010. Variation of land use and land cover effects on some soil 
physico-chemical characteristics and soil enzyme activity. Zemdirbyste-Agriculture 
97(2), 15-24.

11. Kumar  BM, Kumar SS. , Fisher  RF 1998. Intercropping teak with Leucaena increases 
tree growth and modies soil characteristics. Agroforestry systems, 42, 81-89.

12. Lal R. 2004. Soil carbon sequestration impacts on global climate change and food 
security. Science, 304, 1623–1627.

13. Mathew, Thomass  KV, Suresh  K, Uma Maheswaran , Mohan  K.1997. Chemical 
properties, soil moisture status and litter production inuenced by the growth of MPTS. 
Indian Journal of forestry, 20(3), 251-258.

14.  Nardi S, CocheriG ,Dell’Agnola G.1996. Biological activity of humus. In: Piccolo, A. 
(Ed.), Humic Substances in Terrestrial Ecosystems. Elsevier Amsterdam, 361–406.

15. Nelson D , Sommers L, 1996. Total carbon, organic carbon and organic matter,in 
Methods of Soil Analysis SSSA Book, Series No. 7. SSSA, Part 2,   539–579, SSSA, 
Madison, USA.

16.  Patton S, Sharma SK, Singh PK. 2005 Characterization of the acidity of soils under 
different land use pattern in India. Journal of the Indian Society of Soil Science.55:134-
138. Piper, C.S. 1966.Soil and Plant Analysis. Hans Publisher, Bombay.

17.  Sharma SK, Singh SP, Sharma Anamika, Sharma A. 2003. Status of available nitrogen, 
phosphorus, potassium and physic-chemical characteristics of acid soils of North-East 
Region with special reference to Nagaland State. Journal of Inter Academicia. 7:123-
126. 

18.  Singh AK, Bordoloi LJ. 2011. Study on soil fertility variation as inuenced by land use 
system and soil depth interaction in acid hill soils of Nagaland. Journal of Indian Society 
of Soil Science. 59,198-204. 

19. Shukla MK, Lal R , Ebinger M.2006. Determining Soil Quality Indicators by Factor 
Analysis. Soil Tillage Research 87, 194-204.

20.  Vitousek PM. (2004). Nutrient cycling and limitation :Hawai ‘J’ as a model system 
Princeton University Press, Princeton, New Jersey, U.S.A. 

21. Ward PR, Flower KC, Cordingley N, Weeks C,  Micin SF . 2011. Soil water balance with 
cover crops and conservation agriculture in a Mediterranean climate. Field Crops 
Research 132,33-39

22. Yeshanew A, Welfgang Z, Guggenbeyer G ,  Tekalign M. 2004. Soil aggregation and 
total and particulate organic matter as affected by conversion of native forests to 26 years 
continuous cultivation in Ethiopia, 203.  


