Annexure I-1

Soils of Rajasthan

	Soil Type
	Distribution / occurrence
	Characteristics
	Problem & their management



	Chambal Series
	Extensive in Chambal command area covering Kota, Bundi and Jhalawar districts.
	- Clay-cultivated soils.

- Deep, calcareous and clayey.

- These soils have nutrient and moisture retentivity.

- Moderately well drained with slow to very slow permeability.

- Due to cracking nature they conserve most of the initial rainfall received but once saturated they are susceptible runoff and erosion.

- Saline, alkali and water logged phases of the series are mapped by the National Bureau of Soil Survey and Land Use Planning (NBSS&LUP), including nature and intensity of problems due to irrigation.
	- Slow permeability & susceptibility to water erosion are major problems.

- Canal irrigation will pose problems of water stagnation and hence land shaping and provision of drainage are necessary.

- Leaching of salts and use of amendments to replace sodium in the exchange complex by calcium are necessary.

- Green manuring may help improve the physical conditions of the soils. 

	Chandawa 

1 series
	Occupy 61,700 ha in Raipur, Jaitaran & Kharchia tehsils of Pali district.
	- Sandy loam-cultivated soils.

- Well drained with moderate permeability.

- Suited to all climatically adapted crops.
	- Major limitation to crop growth in these soils is aridity and uncertainty of rainfall.

- Essential management practices include Soil and Water Conservation (SWC) measures and prevention of wind erosion.

	Chirai Series
	Extensive in Jodhpur & Bikaner districts.
	- Loamy fine sand-cultivated.

- Excessively drained with moderately rapid permeability.

- Surface sandy layer makes them susceptible to wind erosion.

- Soils are droughty due to low available moisture capacity.
	- Aridity is the major limiting factor to crop production.

- Crops like millets and legumes can be raised 5 to 6 years in a cycle of 10 years. 

	Chomu Series
	Extensive in Chomu, Amer and Jaipur tehsils of Jaipur district.
	- Fine sand – cultivated.

- Excessively drained with rapid permeability.

- Have low available moisture capacity.
	- Soils are susceptible to drought. 

- Under irrigation a variety of crops can be grown. 

	Dhaber Series
	16,600 ha in some panchayat samitis of Pali and 25,000 ha in Jalore district.
	- Sandy loam-cultivated.

-Well drained with moderate permeability.

- Moderate water holding capacity.
	- Major constraints are due to aridity and highly variable rainfall. 

- Under irrigation their performance depends on the quality of irrigation water.



	Dune Series
	Extensive in Jodhpur, Bikaner, Jaisalmer and Barmer districts.
	- Sand-uncultivated.

- Excessively drained and very rapidly permeable.

(- Cutivated at places on the flanks in years of good rainfall, but mostly used as open grazing area.)
	- Major use limitations are due to high dunes, sandy nature and high susceptibility to wind erosion.

- Environmental constraints are aridity, droughtiness and low & erratic rainfall.

- Soils are not suitable for cultivation. 

	Gajsinghpura Series
	Extensive in Nagaur and moderately extensive in Jodhpur districts.
	- Sandy clay loam-cultivated.

- Well drained with moderate permeability.

- Available water capacity is moderate to high.

- These soils are agriculturally important.
	- Major limitation is due to aridity and highly variable low rainfall.

- Under irrigation a variety of climatically suited crops can be grown.

	Jadan Series
	Occupy large area in Pali district.
	- Loam-cultivated.

- Well drained with moderate permeability.

- Available moisture capacity range is low and varies with depth of soil and texture of surface soil.
	- Aridity and highly variable rainfall are the major problems.

	Jaitaran Series
	Extensive in the Luni basin and in scattered patches of other parts of Pali district.
	- Sandy loam-cultivated.

- Well drained or moderately well drained with moderate permeability.

- Available water capacity of soils is moderate.
	- Aridity is the major limitation to grow crops.

- Main management practices required are measures to control wind erosion and conservation of soil moisture. 

	Kavani Series
	Extensive in Bikaner district and arid western Rajasthan.
	- Coarse sand-uncultivated. 

- Well drained with rapid permeability.

- Coarse textured and droughty.

- Susceptible to wind erosion and consequent overburden of the surface by sandy material. 
	- Important measures required are controlling wind erosion, conservation of moisture and controlled grazing.

- For irrigation development, major constraints are rapid intake rate, low fertility status and wind erosion.

- Land need to be levelled for irrigation and water flow should be in excess of the intake rate. 

	Khiran Series
	Moderately extensive in the canal areas.
	- Coarse sand-uncultivated.

- High intake rate and highly permeable.

- Nodular lime substratum does not appear to restrict movement of water.
	- Problem associated with high infiltration and permeability rates.

- The loose overburden sand is susceptible to erosion.

-Wind erosion control measures are necessary.

- For irrigation, levelling requirements are slight to moderate.

	Kolu Series
	Northern parts of Jodhpur district, also in Bikaner and Jaisalmer districts.
	- Sand-uncultivated.

- Excessively drained with rapid permeability.

- Coarse textured and underlain by a thick impervious petrocalcic horizon.

- In heavy rains water may stagnate for some time due to hard underlying stratum. 
	- Major limitations are aridity, droughtiness and highly variable low rainfall conditions. 

- Soils not suited for agriculture. 

	Masitawali Series 
	Extensive in flood plain of arid north-west.
	- Very fine sandy loam-cultivated.

- Well drained with moderately rapid permeability.
	- Soils have climatic limitation.

- Under irrigation, they support a variety of crops which respond to management. 

	Molasar Series
	 Extensive in Nagaur, Jalore and Pali districts.
	- Loamy sand-cultivated.

- Excessively drained with rapid permeability.

- Droughty and susceptible to wind erosion. 
	- Major limiting factor is low rainfall.

- When irrigated, major portion of irrigation water is lost due to deep percolation.

- The soils seem to respond to management under irrigation. 

	Pal Series
	Extensive in Jodhpur Tehsil of Jodhpur and Rohit Tehsil of Pali.
	- Sandy loam-cultivated.

- Well drained or moderately well drained with rapid permeability.

- Soils are droughty as the available moisture capacity is low.
	- Major limiting factor is low and unpredictable rainfall. 

- Under irrigation, water loss due to percolation will be significant.

- These soils will respond to management under irrigation.

- Measures to control wind erosion and to conserve moisture and essential.

	Pali Series
	Extensive in Pali and to some extent in Jalore districts.
	- Loan-cultivated.

- Well drained with moderate permeability.

- Shallow soils with low available moisture capacity.

- Runoff loss is estimated to be 15 to 20 per cent of total rainfall.
	- Moisture deficit is the main problem. 

	Panchroli Series
	Extensive in Merta Tehsil of Nagaur.
	- Loamy sand-cultivated.

- Well drained with rapid permeability.

- Low moisture retention capacity.

- Susceptible to wind erosion.
	- Aridity is the major limitation.

- The soils will respond to management under irrigation.

	Parbatsar Series
	Extensive in south eastern parts of Nagaur district.
	- Sandy loam-cultivated soils.

- Well drained with rapid permeability.

- Coarse textured.

- Available water holding capacity is low but water intake and transmit ability is high.

- Susceptible to wind erosion.
	- Main problems are due to aridity, drought and highly variable low rainfall.

- Need water conservation and erosion control measures.

	Piper Series
	Extensive in Bilara and Jodhpur tehsils of Jodhpur.
	- Sandy loam-cultivated soils.

- Well drained with rapid permeability.

- Low available moisture capacity.
	- Main problems are due to aridity and highly variable rainfall.

	Shakhi Series
	Moderately extensive in command area of IGNP.
	- Loamy fine sand-cultivated.

- Excessively drained and highly permeable.
	- Droughtiness, low water holding capacity, high rate of percolation losses and susceptibility to erosion are the main problems of the soils. 

- Under irrigation, need levelling and high flow rates of short duration to spread the water evenly with frequent applications.

	Sobhasar Series
	Extensive in Bikaner district.
	- Sand-uncultivated (pasture) soils.

- Excessively drained with rapid permeability.

- Coarse textures, droughty, low in fertility and calcareous. 

Susceptible to wind erosion.
	- Main problems are arid climate and unpredictable rains.

- For irrigation development, major problems are rapid infiltration rate, low fertility status, uneven topography and wind erosion.

	Thar Series
	Extensive in West Rajasthan
	- Loamy fine sand-uncultivated soils.

- Well drained with very rapid permeability.

- Low water retention.
	- Aridity is the major limitation.

- Soil need major levelling.

- Rapid permeability & low water retention characteristics cause problems under irrigation. 


Source: GoR (1994) Resource Atlas of Rajasthan, Department of Science and Technology, Jaipur.

Annexure I-2

District-wise plan allocation of Plan Outlays in Rajasthan

(1999-2000) 

	
	1999-2000

	State/District
	Total Outlay

( Rs. in lakh)
	Per cent 
	Rank

	Ajmer
	14519.2
	2.9
	9

	Alwar
	18583.0
	3.7
	5

	Banswara
	9324.8
	1.9
	19

	Baran
	7751.9
	1.5
	23

	Barmer
	7668.4
	1.5
	24

	Bharatpur
	8494.3
	1.7
	21

	Bhilwara
	10708.6
	2.1
	16

	Bikaner
	23775.1
	4.7
	3

	Bundi
	6500.0
	1.3
	27

	Chittaurgarh
	14212.6
	2.8
	10

	Churu
	8343.5
	1.7
	22

	Dausa
	5062.6
	1.0
	29

	Dhaulpur
	4240.1
	0.8
	31

	Dungarpur
	6573.3
	1.3
	26

	Ganganagar
	11938.0
	2.4
	12

	Hanumangarh
	14949.0
	3.0
	7

	Jaipur
	46665.1
	9.3
	1

	Jaisalmer
	14876.4
	3.0
	8

	Jalor
	10525.4
	2.1
	17

	Jhalawar
	8944.3
	1.8
	20

	Jhunjhunun
	10711.4
	2.1
	15

	Jodhpur
	24247.9
	4.8
	2

	Karauli
	4150.0
	0.8
	32

	Kota
	18068.1
	3.6
	6

	Nagaur
	13675.9
	2.7
	11

	Pali
	10393.7
	2.1
	18

	Rajsamand
	4796.4
	1.0
	30

	Sawai Madhopur
	6958.6
	1.4
	25

	Sikar
	10809.7
	2.2
	13

	Sirohi
	6332.4
	1.3
	28

	Tonk
	10763.4
	2.1
	14

	Udaipur
	19800.5
	3.9
	4

	Rajasthan
	502184.7
	100.0
	



Source : Directorate of Economics and Statistics, GOR, Rajasthan.

Annexure I-3

Ranking of Districts According to Value of Agricultural Production

 (Average for Triennium 1990-93)

Value Rs./ha 

	S.No
	State/District
	Value
	Rank

	1. 
	Ajmer
	2502
	21

	2. 
	Alwar
	5656
	8

	3. 
	Banswara
	4280
	14

	4. 
	Baran
	4948
	9

	5. 
	Barmer
	941
	29

	6. 
	Bharatpur
	7108
	2

	7. 
	Bhilwara
	4417
	12

	8. 
	Bikaner
	1834
	27

	9. 
	Bundi
	6721
	4

	10. 
	Chittaurgarh
	6605
	5

	11. 
	Churu
	1312
	28

	12. 
	Dausa
	4170
	15

	13. 
	Dhaulpur
	5929
	6

	14. 
	Dungarpur
	3756
	19

	15. 
	Ganganagar( including Hanumangarh)
	6980
	3

	16. 
	Jaipur
	4170
	15

	17. 
	Jaisalmer
	769
	30

	18. 
	Jalor
	2185
	24

	19. 
	Jhalawar
	4654
	11

	20. 
	Jhunjhunun
	2205
	22

	21. 
	Jodhpur
	1841
	26

	22. 
	Kota
	7540
	1

	23. 
	Nagaur
	2189
	23

	24. 
	Pali
	2694
	20

	25. 
	Rajsamand
	3974
	17

	26. 
	Sawai Madhopur (including Karauli)
	5674
	7

	27. 
	Sikar
	2039
	25

	28. 
	Sirohi
	4784
	10

	29. 
	Tonk
	3835
	18

	30. 
	Udaipur
	4282
	13


Source: Bhalla, G.S. and G. Singh (1996) "Agricultural Growth in India (1980-83 to 1990-93): A District-wise Study" School of Social Sciences, JNU.

Annexure I-4

Ranking of Districts in Rajasthan According to Land Productivity 

(Rs./ha) (Hashim, 1997, Planning Commission)
	S.No
	Land Productivity (Rs./ha)
	Level of Rural Poverty
	In Indian District (Bhalla & Singh)
	In Rajasthan Districts

	1
	Chittorgarh(Rs.5532)
	Medium
	202
	1

	2
	Bharatpur(Rs.5486)
	Low
	182
	2

	3
	Dholpur(Rs.5371)
	Medium
	235
	3

	4
	Bundi(Rs.5039)
	Low
	196
	4

	5
	Alwar(Rs.4858)
	Low
	232
	5

	6
	Ganganagar+Hanumangarh (Rs.4458)
	Low 
	189
	6

	7
	Kota+Baran (Rs.4423)
	Medium
	162
	7

	8
	Sawai Madhopur+Karauli (Rs.4194)
	Low
	251
	8

	9
	Jaipur(Rs.3674)
	Low
	347
	9

	10
	Sirohi(Rs.3540)
	Low
	298
	10

	11
	Banswara(Rs.3493)
	High
	341
	11

	12
	Bhilwara(Rs.3269)
	Low
	327
	12

	13
	Udaipur+Rajsamand (Rs.3239)
	V.High
	340
	13

	14
	Dungarpur(Rs.2938) 
	High
	376
	14

	15
	Pali(Rs.2819)
	Low
	406
	15

	16
	Jhalawar(Rs.2368)
	Medium
	309
	16

	17
	Jalore(Rs.2302)
	Low
	412
	17

	18
	Tonk(Rs.2291)
	Low
	368
	18

	19
	Nagaur(Rs.2269)
	Low 
	411
	19

	20
	Bikaner(Rs.2184)
	Low
	416
	20

	21
	Jhunjhunu(Rs.1665)
	Low 
	410
	21

	22
	Ajmer(Rs.1583)
	Low
	408
	22

	23
	Sikar(Rs.1140)
	Low
	413
	23

	24
	Jodhpur(Rs.954)
	Low
	415
	24

	25
	Churu(Rs.740)
	Low
	418
	25

	26
	Jaisalmer(Rs.605)
	Low
	420
	26

	27
	Barmer(Rs.324)
	Low
	419
	27


No. of Districts in different levels of Rural Poverty (Hashim)

I
Very High Poverty Districts:
Udaipur + Rajsamand

(1)

II
High Poverty Districts
:
Banswara, Dungarpur

(2)


III
Medium Poverty Districts:
Chittorgarh, Dholpur, Kota+Baran, Jhalawar (4)

IV
Low Poverty Districts:

Bharatpur, Bundi, Alwar, Ganganagar, Sawai

 




Madhopur(+Karauli), Jaipur, Sirohi, Bhilwara,

 




Pali, Jalore, Tonk, Nagaru, Bikaner, Ajmer, 

Jhunjhunu, Sikar, Jodhpur, Churu, Jaisalmer,

Barmer
(20) 
 


(27)

Source : Hashim, S.R. (1997) :25 Year Perspective Plan for the Development of Rainfed Areas of India, Planning Commission, New Delhi.
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