Chemical Properties of Soil Influenced by Rice-Based Cropping System under Irrigated Conditions

Abstract
The soil is one of the most important natural resource, which is important for crop   production. The soil properties are significantly affected by their parent material and management system. To identify the appropriate cropping system which is useful to maintain sustainability of soil the present investigation was carried out at JNKVV, Kuthuliya Farm, Rewa in which ten cropping system (rice-wheat, rice-chickpea, rice-berseem fodder+ seed, rice-potato-wheat, rice-garlic, rice-toria-onion, rice-lentil, rice-green pea-wheat, rice-chickpea-linseed and rice-mustard) were tried. The soil of experimental field was silty clay loam in texture, neutral in reaction (pH 7.25), medium in organic carbon (0.56%), low in available nitrogen (224 kg/ha) and phosphorus (8.2 kg/ha) and high in available potash (315 kg/ha). The results indicated that the pH value and electrical conductivity were decreases under all the rice based cropping systems as compare to initial level. The organic carbon status was increased 3.57 to 30.35 per cent under different rice based cropping system over initial status. The maximum increase in organic carbon status was observed in rice-potato-wheat followed by rice-chickpea, rice-green pea-wheat and rice-lentil cropping system. The available nitrogen status was decreased by 60-65 per cent under different rice based cropping system as compared to initial status. The available phosphorus status was increased by 14.83 to 734.87 per cent HOW under different cropping systems. The maximum increase in available phosphorus-status was 134.87 per cent in rice-berseem and rice-lentil followed by rice-chickpea and rice-mustard cropping system. The available potash was decreased by 34.39 to 51.56 per cent over initial stage under different cropping system.The study highlights the importance of diversified rice-based cropping systems for sustaining soil chemical health under irrigated conditions.
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Introduction 
Rice and Wheat are the important crops of Madhya Pradesh which occupy an area of 15.59 lakh hectare42.75 lakh hectare, respectively with the production of 14.62 lakh tonnes and 78.47 lakh tonnesrespectively. It contributes about 75% of total cereal production in the country. Approximately, 10.5-million-hectarearea comes under this cropping system. About, 33% of India's rice and 42% of wheat are grown in this rotation. Nearly 63% total fertilizer used in the country is applied to rice and wheat crop alone (Kurmvanshiet al. 2018). The average productivity of these crops are 11.94 q/ha and 20 q/ha, respectively which are low. It is due to use of local varieties, erratic and uneven distribution of monsoon rains as well as prolonged dry spells observed frequently. Development of soil sickness for rice and wheat crop is also been observed due to continuous cropping (Stevenson 1967 and Kharubet al. 2003) and soil productivity is declining day by day because both crops are exhaustive. Rice-wheat, rice-gram and rice lentil are the major cropping system in Rewa region of Madhya Pradesh. These cropping systems are widely adopted by the farmers due to stable production and less labour requirement (Kumar et al. 2001) but continuous adoption of these cropping system has led to the problem of specific weeds, reduced soil fertility in specific root zone, development of soil sickness and infestation of similar kind of pest which ultimately resulted in decline the efficiency and productivity of system (Katyal 2003 and Kumar and Yadav 2005).Continuous rice-wheat cultivation led to a number of issues, including deteriorating soil structure, the accumulation of pests like weeds, a decline in factor production, the emergence of nutritional deficiencies, a decline in profitability, etc. A thorough and cooperative effort was required to address all of these problems and gather all of the essential resources for raising productivity. Due to the rice-wheat cropping system's high nutrient exhaustion, the ongoing rotation of these crops has reduced the soil's natural fertility, resulting in a number of nutrient deficiencies (Krishnakumar et al., 2005; Yadav et al., 2009).The rice - wheat cropping system needs diversification particularly in rabi season with high value crops like gram, linseed, mustard, berseem, potato, lentil, garlic, pea and other crops which are most compatible, remunerative and sustainable in rice based cropping sequence. The rice followed legume crop sequences have the ability to ameliorate the soil fertility by fixing atmos pheric nitrogen.A variety of cropping systems can benefit from proper   agronomic   management, which can  increase  production  and  cover  a  large  area with pulses (Sekhonet al. 2007).Therefore, experiments have been taken to determine the effect of different rice based cropping systems on soil properties.The use of rice with different cropping system based that reduce soil pH, improve soil fertility, soil structure, porosity, water holding capacity, organic matter contents of soil and partially reduce the need of nitrogenous fertilizer for rice crop.
MATERIALS AND METHODS
The present field investigation was taken at Kuthulia Farm of JNKVV, Rewa (M.P.) The experiment was conducted under All India Coordinated Research Project on Farming system during Kharif and Rabi season of four consecutive years during 2008-09 to 2011-12. Rewa is situated in North Eastern part of Madhya Pradesh at 24° 30 North latitude 81°15 East longitude and 365.7 meters above mean sea level.It has sub-tropical climate with hot and dry summer and cold winters which are the main features of the region. The maximum and minimum temperature recorded during the crop season was 42.57ºC and 3.74ºC in the month of June and December respectively., respectively. The average annual rain-fall of the tract is 1140 mm. The site selected was representative of the major rice growing area of the region in which transplanted rice was grown in kharif followed by wheat, gram, berseem, potato, garlic, linseed, lentil, mustard, pea and gram + linseed.A number of soil sample were taken from the experiment field before sowing at 15 cm depth for analysis fertility status of experimental field. The topography of experimental field was uniform. The soil of experimental field was silty clay loam in texture, neutral in reaction (pH 7.25), medium in organic carbon (0.56. %) and low in available nitrogen and phosphorus and high in potash (315 kg/ha).Row spacing of crops is Rice (20 cm), Wheat (20 cm), Gram (30 cm), Berseem (Broad casted) Potato (60 cm), Garlic (20 cm), Linseed (30 cm), Lentil (30 cm) , Pea (30 cm), Toria (30 cm), Onion (20 cm), Gram + Linseed (3:1) 30 cm and Mustard (30 cm) The field experiment was laid out in a randomized block design (RBD) with four replications. Chemical properties of soil estimation by different method illustrated in table 1 and cropping system and their details was provide in table 2.


Table 1: Physio-chemical properties of experimental field

	Properties
	Constituent
	Composition
	Method Used

	Physical
	Sand%
Silt%
Clay%
	19%
49%
32%
	InternationalPipette Method
(Jackson 1962)

	Chemical
	
	
	

	1
	pH
	7.25
	pH Meter

	2
	Electrical conductivity (d- sm-1)
	
0.46 ds/m
	Solubridge method (Black 1965)

	3
	Organic carbon%
	
0.56%
	Walkley and Black method (1934)

	4
	Available nitrogen kg/ha
	
224
	Alkaline permagnate method (Subiah and Asija 1956)

	5
	Available phosphorous P2O5 kg/ha
	
8.2
	Olsen's Method (Olsen's et al. 1954)

	6
	Available potassium K2O kg/ha
	
315
	Flamephotometer (Chappman and Pratt 1961)



Table 2: Major cropping sequence with varieties and fertilizer dose
	Treatments
	Fertilizers dose NPK kg/ha

	T1
	Rice (Danteshwari) - Wheat (GW-273)
	K - 120:60:40
R - 120:60:40

	T2
	Rice (Danteshwari)  - Chick Pea (JG-322)
	K - 120:60:40
R - 20:60:20

	T3
	Rice (Danteshwari)  - Berseem (JB-1) fodder + seed
	K – 120:60:40
R – 20:60:20

	T4
	Rice (Danteshwari)  - Potato (KufriChandramukhi)- Wheat (HD-2864)
	K – 120:60:40
P – 120:100:100
R – 100:60:40

	T5
	Rice (Danteshwari)  -Garlic (G-1)
	K – 120:60:40
R - 100:75:50

	T6
	Rice (Danteshwari)  - Toria (T9)- Onion (AFR)
	K - 120:60:40
T – 60:30:20
O -120:60:40

	T7
	Rice (Danteshwari)  - Lentil (JL - 1)
	K - 120:60:40
R - 20:60:20

	T8
	Rice (Danteshwari)  - Pea (Arkel)-Wheat (HD-2864)
	K – 120:60:40
P - 20:60:20
W-120:60:40

	T9
	Rice (Danteshwari)  - Chick Pea + Linseed (JL-23 in 3:1)
	K – 120:60:40
R - 20:60:20

	T10
	Rice (Danteshwari)  - Mustard (Pusa Bold)
	K - 120:60:40
R – 120:60:40



Result and Discussion
After harvest of rabi crop soil sample were taken and analysed for different chemical properties of soil viz., Soil pH, EC, Organic carbon, Available Nitrogen, Phosphorus and Potassium. Soil pH was decreased under different cropping system as compared to initial status. The electrical conductivity of soil was also decreased over initial status under different cropping system. The organic carbon status was increased by 3.57% to 30.35% under different cropping system over initial status. The maximum increased in organic carbon status was observed in rice-potato-wheat (0.73%) followed by rice-pea-wheat (0.69%), rice-chickpea (0.67%), rice-lentil (0.65%) and rice- garlic (0.65%)cropping system. The available nitrogen status was decreased 60-65% under different cropping system as compared to initial status. The available phosphorus status was increased by 114.63% to 234.87% under different cropping system. WHERE IS THE RESULT JUSTIFYING THIS CLAIM The maximum increase in available phosphorus status was 234.87% in rice-berseem and rice-lentil followed by rice-chickpea and rice-mustard cropping system. The available potash was decreased by 34.39% to 51.56% over initial status WHERE IS THE RESULT JUSTIFYING THIS CLAIM under different cropping system. Maximum decreased available potash was observed in rice-lentil and rice-berseem cropping system. Sahaet al. (2022) also reported that legumes were potentially important to diversify cereal based mono cropping into cereal-legume sequences which had nutrient cycling advantages. Kanwarkamla (2000) concluded that cultivation of legume crops was viewed more as soil fertility improver than as independent crops grown for their grain output. This is because legume crops are self-sufficient in nitrogen supply.Ram et al. (2024)revealed that legume-based diversification, particularly the rice–berseem system with, achieved the highest nutrient availability, outperforming cereal-based systems.Layeket al. (2021) outcome study revealed that crop such as greengram, blackgram, lentil and pea was found more promising for improvingsoilhealth. Similar results have also been reported by Sarochet al. (2005).
[bookmark: _GoBack]


Conclusion 
On the basis of obtained data after the investigation it may be concluded from the study that the rice crop performed better in rice-berseem cropping system followed by rice-mustard, rice-chickpea, rice-lentilandrice-potato cropping system are superior that helps to improving soil chemical properties.
Future Scope 
	In rice based cropping system, which integrates rice with legumes, oilseeds, fodder and other integrates cropping system can provide several benefits. The presence of rice-berseem cropping system followed by rice-mustard, rice-chickpea, rice-lentil and rice-potato cropping system are positively effect on chemical properties of soil may have the potential to enhance soil fertility. Improve soil conditions.
No recommendation here




Only one result and table was presented in the whole of the work why?



Table:3 Effect of different cropping systems on soil chemical properties after four years
	Treatment
	Soil Ph
	Soil EC
mhos/cm2
	OC %
	Available N Kg/ha
	Available P2O5 kg/ha
	Available
K2O kg/ha

	T1 Rice (Danteshwari)– Wheat (GW-273)
	6.69
	0.10
	0.61
(108.92%)
	80
(35.71%)
	16.12
(196.58%)
	171.95
(54.58%)

	T2 Rice (Danteshwari) - Chick pea (JG- 322)
	6.75
	0.10
	0.67
(119.64%)
	80
(35.71%)
	18.81
(229.39%)
	170.80
(54.22%)

	T3 Rice(Danteshwari)  - Berseem (JB-1) (fodder+seed)
	6.76
	0.15
	0.58
(103.57%)
	90
(40.17%)
	19.26
(234.87%)
	160.35
(50.90%)

	T4 Rice (Danteshwari) –Potato(KufriChandramudhi)-Wheat (HD-2864)
	6.68
	0.12
	0.73
(130.35%)
	75
(33.48%)
	12.99
(158.41%)
	206.70
(65.61%)

	T5 Rice(Danteshwari) - Garlic (G-1)
	6.73
	0.20
	0.65
(116.07%)
	80
(35.71%)
	12.09
(147.43%)
	164.00
(52.06%)

	T6 Rice(Danteshwari)-Toria (T9)-Onion (AFR)
	6.75
	0.10
	0.61
(108.92%)
	80
(35.71%)
	14.33
(174.75%)
	177.10
(56.19%)

	T7 Rice (Danteshwari)- Lentil (JL-1)
	6.74
	0.13
	0.65
(116.07%)
	80
(35.71%)
	19.26
(234.87%)
	152.60
(48.44%)

	T8 Rice(Danteshwari)  - Pea (Arkel)-Wheat (HD-2864)
	6.82
	0.11
	0.69
(123.21%)
	80
(35.71%)
	9.40
(114.63%)
	182.75
(58.01%)

	T9 Rice(Danteshwari)- Chickpea+Linseed (JL-23 in 3:1)
	6.59
	0.21
	0.61
(108.92%)
	80
(35.71%)
	12.54
(152.92%)
	192.55
(61.12%)

	T10 Rice(Danteshwari)  - Mustard (Pusa bold)
	6.80
	0.23
	0.61
(108.92%)
	80
(35.71%)
	16.57
(202.07%)
	175.05
(55.57%)

	Total initial value
	7.25
	0.46
	0.56
	224 kg
	8.2 kg.
	315 kg.



References 
Jackson, M. L. (1967). Soil chemical analysis. Prentice Hall of India Pvt. Ltd. 
Kanwarkamla, (2000). Legumes-the soil fertility improver. Indian Farming, 50(5): 9.
Katyal, J.C. (2003). Soil Fertility management - A key to prevent diversification, Journal of the Indian Society of Soil Science. (51):379-387.
Kharub A.S., Chouhan D.S., Sharma R.K., Chhokar R.S. and Tripathi S.C. (2003). Diversification of rice-wheat system for improving soil fertility and productivity. Indian J. Agron. 48(3): 149-152.
Krishnakumar, S., Saravanan, A., Ramesh, K., Natarajan, S. K. and Mani, S. (2005). Organic farming: Impact on rice (Oryza sativa L.) productivity and soil health. Asian J. Plant Sci. 4 : 510-12.
Kumar, A. and Yadav, D.S. (2005). Influence of continuous cropping and fertilization on nutrient availability and productivity of an alluvial soil. Journal of the Indian Society of Soil Science. (53):194-198.
Kumar, A., Yadav, D.S., Singh, R.M. and Achal, R. (2001). Productivity, profitability and stability of rice (Oryza sativa) based cropping system in eastern Uttar Pradesh. Indian J. Agron.46(4): 576-577.
Kurmvanshi S.M., R.K. Tiwari, B.M. Maurya and Smita Singh. (2018). Long Term Effect Organic, Inorganic and Integrated Nutrient Management on Rice-Wheat Cropping System. Int. J. Curr. Microbiol. App. Sci.  7(8): 1317-1322.
Layek, J., Das, A., R, K., I, R. G., Chowdhury, S., & DAS, S. (2021). Intensifying rice (Oryza sativa) based cropping system through pulses and oilseeds in North-East India. The Indian Journal of Agricultural Sciences, 91(6), 819–823.
Olsen, S. R., Cole, C. V., Watanabe, F. S., & Dean, L. A. (1954). Estimation of available phosphorus in soils by extraction with sodium bicarbonate (USDA Circular No. 939). United States Department of Agriculture.
Piper, C. S. (1950). Soil and plant analysis. Inter Science Publisher.
Ram, H., Kumar, R., Saxena, A., Meena, R.K., Kumar, R., Ali, G., Manjunath, S.M. and Kumar, A. (2024). Productivity and Profitability of Diversified Legume-based Cropping Systems in the Indo-gangetic Plains of India as Influenced by Nutrient Management. Legume Research. LR-5313 [1-6]. doi: 10.18805/LR-5313.
Saha, B., Barik, A. K., & Mandal, N. (2022). Crop diversification for enhancing productivity, profitability and resource use efficiency of rice (Oryza sativa)-based systems in red and lateritic soils of eastern region. The Indian Journal of Agricultural Sciences, 92(8), 974-977.
Sekhon,  H.  S.,  Singh,  G.,  &  Ram,  H.  (2007). Lentil-based  cropping  system.  In  Lentil: An  ancient  crop  for  modern  times (pp. 107–126).
Stevenson F.I. (1967). Organic acids in soil. In soil biochemistry 119-142 (A.D. Mclaron).
Subbiah, B. V., &Asija, G. L. (1956). A rapid procedure for the estimation of available nitrogen in soils. Current Science, 25, 259–260.
Walkley, A., & Black, I. A. (1934). An examination of the Degtjareff method for determining soil organic matter, and a proposed modification of the chromic acid titration method. Soil Science, 37, 29–38. https://doi.org/10.1097/00010694-193401000-00003.
Yadav, D. S., Kumar, Vineet and Yadav, Vivek (2009). Effect of organic farming on productivity, soil health and economics of rice (Oryza sativa)-wheat (Triticum aestivum) system. Indian J. Agron. 54 : 267-71.

image2.png
Soil pH

TIT2T3 T8 TS T8 77 T8 T3 TI0





image1.png
SollEC

TIT2TITATS 67 TE TeTIO





