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Abstract: 
 

Land degradation, particularly through waterlogging and soil salinization, poses a significant threat 
toagricultural productivity, especially in arid and semi-arid regions. This study examined the 
economicimpact of these issues on crop returns in Haryana, India, with a focus on Jhajjar district. The 
researchassessedinpututilization, crop yields,and profitability for Bajra and Mustard cropson both 
normaland degraded farms. Utilizing primary data from 60 farmers and employing tabular analysis and 
theCobb-Douglasproductionfunction,thestudyfoundthatsoilsalinityandwaterloggingleadtosignificant 
reductions in crop productivity and profitability. For instance, Bajra yields on degradedfarms resulted 
in lower gross returns and net profits compared to normal farms, primarily due toincreased costs in 
field preparation and pest management. The Cobb-Douglas production functionanalysisfurther revealed 
that whilefertilizers significantly enhanceyields on normal farms, theireffect is negative on degraded 
farms, likely due to over use of fertilizers. Mustard farming showedsimilar trends, with problematic 
farms incurring higher variable costs and achieving lower profitability.The study highlighted the urgent 
need for targeted policies to manage soil health and improve 
theeconomicoutcomesoffarmingindegradedlands. 
Keywords:LandDegradation,Waterlogging,Salinity 

 
1. Introduction: 

 
Land degradation is a major threat to our food and environmental security. The 

developmentof waterlogging and soil salinization in irrigated areas of arid and semi-arid tracts 

is a globalphenomenon.Soilhealthrelatedproblemsseriouslyunderminetheproductivityofone-

thirdof the world’s arable land. It has been estimated that the decline in yield is about 1.1 

milliontons each year due to water logging and salinity in developed and developing 

countriestogether (Brown and Young, 1990). Haryana is a waterdeficit state with respect to 

surfaceandgroundwaterresourcesandthestatebeingpartoffertilelndo-

GangeticPlains,theagriculture practice forms the major land use of the State. The total 

cultivable area in the Stateis 3.8 million hectare (86% of State area) of which 3.62 mha 

constitute the net cropped area.The northern portion of the State is characterized by good 

agricultural area due to fertilealluvial soils, marginal to good quality of groundwater, network 

of irrigation, canals, tubewellsandrelatively betternatural drainage. 

Salt affected land, scrub land, waterlogged land, barren land and sandy area constitute 

themainwastelandintheState.Themajorityofsalt-

affectedlandsareassociatedwithwaterloggedareas.Thesearemainlyspreadoverthecentralandsout

hernpartsoftheStatein 
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the districts of Karnal, Kaithal, Panipat, Sonipat, Jhajjar, Rohtak and Gurgaon. Absence 

ofnatural drainage outlet and use of poor-quality groundwater for agricultural purpose 

renderhighly fertile soils salt-affected. Barren lands are generally associated with Aravalli 

ranges inthe districts of Faridabad, Gurgaon, Mahendragarh and Rewari. Major scrublands are 

found 

inthecentralpartofGurgaondistrict,southernpartsofMahendragarhdistrictandinthenorthern parts 

of Ambala district. Scrub lands also exist at few places around townships ofGurgaon, 

Faridabad, Bhiwani, Hisar and Yamunanagar. In all these places, the land becomesbarren with 

scrub due to loss of soil fertility caused by waterlogging and poor quality 

ofgroundwater(Planning commission, 2009). 

The issues of population, environment and land resources have been drawing the attention 

ofthegovernmentforthelastthreedecadesbecauseoftherapidgrowthofpopulation,urbanization 

and industrialization. Due to the constant rising process of all these aspects thereis a great 

impact on the naturalresources as well, particularly on land resources. Moreover,the land 

resources are also facing innumerable problems i.e. soil erosion, salinity, alkalinityand 

seepage. Therefore, there is a great need for the management of all natural resources 

inordertosatisfytheneedsofanacceleratingpopulationandfortheenvironmentalsustainabilityofthe

state. 

A survey was conducted in the Jhajjar district of Haryana to determine the extent of 

landdegradation problems. Farmers with both normal and degraded soils were interviewed 

tomeasure the impact of soil salinity and waterlogging on the productivity and profitability 

ofcrop production, specifically Bajra and Mustard. The findings revealed that soil salinity 

andwaterlogging significantly constrain agricultural production, leading to decreased 

productivity,agriculturaloutput,andincome. 

The primary goal of this researchis to estimate the economic impact of land degradation 

atthefieldlevel. Othergoalsinclude: 

I. Assessinginpututilization,cropyield,totalproductionvalue,andnetprofitatthefieldlevel. 

II. Estimatingcrop returnsowingtodegradedlandduetosalinityandwaterlogging. 

III. Developingpolicysuggestion. 

 
2. Scopeofstudy: 

Soildegradationduetosalinityandwaterloggingcausedeclineincropproductivity,profitability and 

the degradation of natural resource base. Hence, it is imperative that 

researchisrequiredtoworkouttheimpactoncropreturnowingtodegradedlandandsuggest 
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strategies for their remedies to the problem. The present study was conducted at the farm 

levelusing primary data. The study will help in policy making with regard to problems of 

villagesinparticularand regionas awholeingeneral. 

 
3. MaterialandMethods: 

The Haryana state was purposively selected. Further, district Jhajjar was selected on the 

basisof degraded land data from published source of NBSS & LUP. A complete list of all 

thevillages in the selected district was prepared and two villages (Baghpur and Wazirpur) 

wereselected on the basis of problematic land due to salinity, water depletion or waterlogging 

forthepresentstudy. 

A complete list of all cultivating households was prepared for the sampled villages, using 

theinformation provided by concerned village Patwari and Krishi Vigyan Kedra (KVK) and 

asample of 15 problematic farmers' and 15 non-problematic farmers' from each village 

wereselected. Therefore, a total sample size for the study was 60 farmers. The data related to 

cropproductionwerecollectedforthe2022-23production year. 

TabularAnalysis: 

Tabular analysis was used to examine the costs and returns of Bajra and Mustard crops 

grownonnormalandproblematicfarmswith thehelpofsimplepercentagesand averages. 

Cobb-Douglasproductionfunction: 

The Cobb-Douglas production function form was used to analyse the crops return owing 

todegraded land as it provides the best fit and is most widely used form of estimated 

agriculturalproductiondatabecauseofitsparsimonyinparameters,easeofinterpretationandcomput

ational simplicity (Singh and Singh, 1995). Two production functions were 

estimated,onefornormal farmsand the otherfordegraded farms. 

The form of Cobb-Douglas production function used for different categories of farms 

was:Y1=a1Xβ1.Xβ2…………..XβnU ............. (1) 

Y2=a2X'β'1.X'2β'2…………..X'β'nU ....................(2) 
 
 

The equation (1) and (2) are non-linear as the derivatives of Y with respect to 

theparameters are dependent on the parameter themselves. Ordinary Least Square (OLS) can 

beappliedtoestimatethemodelafterlinearizingtheequationbytakingnaturallogarithmonboth 

sides. The equations were transformed in log-linear form and the analysis was 

performedinSPSSsoftware: 

lnY1=lna1+β1lnX1+β2lnX2+…………+βnlnXn+e .............................. (3) 
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lnY2=lna2+ β'1lnX'1+ β'2lnX'2+…………+ β'nlnX'n+ e .......................... (4) 
Where, 

Y1= output obtained on normal 

farms,Y2 =outputobtainedondegraded 

farms, 
a1,a2are theintercept of normalanddegradedsoils, 

β1,β2, …., βnrepresents theregressioncoefficientorelasticity ofproductionoffactorinputsAnd 

X1,X2,…., Xnare the independentvariablessuchas seedcost, 

fieldpreparationandsowing,fertilizers, plant protectionchemicals and irrigation. 

Student’st-test: 

Tocomparethemeanvaluesofavariablesbetweennormalfarmsandproblematicfarms,student’st-test 

was appliedas under:- 

 
t= x1−x2 

SE(x1−x2) 
 
 
 

SE(x1-x2) =S 
 
 
 

S= 
 

Where, 

SE=standard errorofmean 

differencex1= mean value 

innormalfarms 
x2= mean value in problematic 

farmsS=commonstandarddeviation 

SD1= standard deviation in normal 

farmsSD2= standard deviation in problematic 

farmsn1= 

numberofobservationsinnormalfarms 
n2=numberofobservationinproblematicfarms 

 
 

4. ResultsandDiscusion: 

BajraandMustardwasthemajorcroppingpatternsfollowedbyfarmersinJhajjardistrictofHary

ana. 

1/1+1/2 

1ܦ
2ܦ+(1−1)2

2(2−1) 

1+2−2 
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The table1analyzingthe costs and returnsof Bajrafarmingin JhajjarDistrictduring 2022 

compares the normal and problematic farms, highlighting key differences in theireconomic 

performance. Normal farms incurred a total cost of ₹ 58,596 per hectare, slightlyhigher than 

the ₹ 50,872 on problematic farms, but they achieved better returns due to moreefficient 

production practices. However, when looking at variable costs alone, both types offarms had 

comparable expenditures, with normal farms spending ₹ 32,847 per hectare andproblematic 

farms spending ₹ 31,942. 
 

Table1Costsand returnsofBajraduring2022inJhajjarDistrict 

(in₹ perha) 
S.No. Particulars Normal

farms 
Problematic

farms 
Difference t-value 

A. Variablecost     

1. FieldpreparationandSowing 6,610 
(11.28) 

8,109 
(15.94) 

1,499 8.19* 

2. Seeds 1,215 
(2.07) 

1,460 
(2.87) 

245 7.15* 

3. Fertilizers 2,840 
(4.85) 

3,426 
(6.73) 

586 13.96* 

4. Irrigation 963 
(1.64) 

380 
(0.75) 

-583 -20.95* 

5. PlantProtection 4,080 
(6.96) 

4,469 
(8.78) 

389 6.87* 

6. Harvesting&Threshing 15,789 
(26.95) 

12,651 
(24.87) 

-3,138 -8.20* 

8. Interestonworkingcapital+misc. 1,350 
(2.30) 

1,447 
(2.85) 

97 41.49 

9. Sub-total 32,847 
(56.06) 

31,942 
(62.79) -905 2.26* 

B. Fixedcost 25,749 
(43.94) 

18,929 
(37.21) -6,820 -18.74* 

C. Totalcost(A+B) 58,596 
(100.0) 

50,872 
(100.0) -7,725 -15.74* 

D. Gross return 65,400 51,413 -13,987 -20.76* 

E. Returnsovervariablecost 32,553 19,471 -13,082 -21.70* 

F. Netreturn 6,804 541 -6,262 -11.45* 

G. B:Cratioovervariablecost 1.99 1.61   

H. B:Cratioovertotalcost 1.12 1.01   

Note:Figuresinparenthesisindicatesthepercentagetototalcost 
* indicatessignificanceat1percentlevel 
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As depicted from the table 1normal farms recorded a gross return of ₹ 65,400 

perhectare,significantlyhigherthanthe₹ 51,413perhectareonproblematicfarms,withagapof 

₹ 13,987. This variation is largely due to the superior yields of both the main crop and by-

products on normal farms, which benefited from better farming practices, including 

moreefficientfield preparationand sowing techniques. 
 

Further, when considering returns over variable costs, normal farms earned 

₹ ₹32,553per hectare, whereas problematic farms managed only 19,471 per hectare, resulting 

in anotable difference of ₹ 13,082. This suggested that normal farms were more successful 

inmanaging their variable expenses, likely due to better resource allocation and more 

effectiveinputusage, whichenhanced theiroverallproduction efficiency. 

The net return, which included both variable and fixed costs, were significantly 

higheron Normal farms at ₹ 6,804 per hectare compared to just ₹ 541 per hectare on 

problematicfarms, reflecting a difference of ₹ 6,262. The lower net returns on problematic 

farms can beattributed to their higher expenditures on critical areas such as field preparation, 

sowing, andplant protection, which were necessary to mitigate the challenges they faced, like 

suboptimalsoil quality or pest issues. Moreover, the Benefit-Cost (B:C) ratio also favored 

normal farms,with a ratio of 1.99 over variable costs compared to 1.61 for problematic farms, 

and 1.12 overtotal costs versus 1.01. This indicated that normal farms were more efficient in 

generatingreturnsrelativetotheircosts,underscoringtheimportanceofeffectivecostcontrolandfavo

rable conditionsforachievingbetterfinancialoutcomes inBajracultivation. 
 

The table 2provides insights into the cost-efficiency and profitability of 

mustardfarminginJhajjarDistrictduringthe2022-

23season,comparingnormalfarmswithproblematic farms. The total variable cost was slightly 

higher on problematic farms 

(₹ 32,796perhectare)comparedtonormalfarms(₹ 31,730perhectare).Themostsignificantcompon

ents of variable costs on problematic farms included field preparation and sowing(₹ 9,380 per 

hectare), fertilizers (₹ ₹4,940 per hectare), and plant protection ( 4,869 per hectare).These 

elevated costs suggested that farmers on problematic farms incur additional expenses 

tomanage issues such as poorsoilqualityorpest infestations. 
 

The fixed costs, particularly the rental value of land, were significantly lower 

onproblematic farms (₹ 14,474 per hectare) than on normal farms (₹ 25,194 per hectare). 

Thisreduction in fixed costs may be due to lower land values or rent in areas with degradation 

dueto salinityor poorsoilquality.Further,thegrossreturn on problematic farmswas₹ 60,942 per 
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hectare, significantly lower than the ₹ 90,879 per hectare on normal farms, leading to a 

netreturn of just ₹ ₹8,838 per hectare on problematic farms, compared to 28,893 per hectare 

onnormal farms. The B:C ratio also reflected this disparity, with a ratio of 1.86 on 

problematicfarms,indicating less favorableeconomicoutcomes, comparedto 2.86 on 

normalfarms.These figures underscored the economic challenges faced by farmers on 

problematic farms,wherehigher variable costsandlower 

productivitysignificantlydiminishprofitability. 
 

Table2CostsandreturnsofMustardduring2022-23inJhajjarDistrict 

(in₹ per ha) 
S.No. Particulars Normal

farms 
Problematic

farms 
Difference t-value 

A. Variablecost     

1. FieldpreparationandSowing 8,336 
(13.45) 

9,380 
(18.00) 

1,044 8.77* 

2. Seeds 2,174 
(3.51) 

2,717 
(5.21) 

543 9.99* 

3. Fertilizers 3,433 
(5.54) 

4,940 
(9.48) 

1,507 5.99* 

4. Irrigation 1,136 
(1.83) 

618 
(1.19) 

-518 -14.25* 

5. PlantProtection 4,450 
(7.18) 

4,869 
(9.34) 

419 9.15* 

6. Harvesting&Threshing 10,880 
(17.55) 

8,754 
(16.80) 

-2,126 -4.00 

8. Interestonworkingcapital+misc. 1,321 
(2.13) 

1,518 
(2.91) 

196 27.66* 

9. Sub-total 31,730 32,796 1,065 3.88* 

B. FixedCost 30,255 19,308 -10,947 -24.59* 

C. Totalcost(A+B) 61,985 
(100.0) 

52,103 
(100.0) -9,882 -25.95* 

D. Gross return 90,879 60,942 -29,937 -16.37* 

E. Returnsovervariablecost 59,148 28,146 -31,002 -9.17* 

F. Netreturn 28,893 8,838 -20,055 -4.25* 

G. B:Cratioovervariablecost 2.86 1.86   

H. B:Cratioovertotalcost 1.47 1.17   

Note:Figuresinparenthesisindicatesthepercentagetototalcost 
* indicatessignificanceat 1percentlevel 

 
Table 3presented the Cobb-Douglas production function estimates for Bajra 

cropsunder normal and problematic farm conditions in Jhajjar. The analysis revealed how 

differentinputsaffectedBajra yields andreturnsundervaryingfarmingconditions. 
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Fertilizeruseshowedasignificantpositivecoefficientof0.27fornormalfarms,indicatingthat

appropriatefertilizerapplicationsignificantlyenhancedBajrayields.Inproblematic farms, the 

fertilizer coefficient (-0.58) was significant at the 1% level, suggestingthat fertilizer use 

negatively impacts yield, likely due to issues such as excessive fertilizer 

useorhighfertilizerprices. 

Table3:Cobb-
DouglasproductionfunctionestimatesforBajracropunderdifferentconditionsinJhajja
r 

(in₹ per hectare) 
 

S.No. Variables Parameter Normalfarm Problematic
farm 

1. Constant lnA 
3.46*
(0.64) 

4.93**
(1.83) 

2. Seedcost β1 
-0.01 
(0.04) 

-0.05 
(0.48) 

3. Fieldpreparationandsowing β2 
-0.11 
(0.13) 

0.42 
(0.35) 

4. Fertilizers β3 
0.27*
(0.09) 

-
0.58*(
0.18) 

5. Plantprotectionchemicals β4 
0.03***
(0.02) 

-0.02 
(0.08) 

6. Irrigation β5 
0.17 

(0.09) 
-0.02 
(0.08) 

 

No.ofobservations 60 60 

R2 0.62 0.56 
AdjustedR-square 0.38 0.31 

Note:Figuresinparenthesesindicatesstandarderror 
* indicatesignificanceat1percentlevel 

**indicatesignificanceat5percentlevel 
***indicatesignificance at10per centlevel 

Further, it was found that plant protection chemicals (0.03) was significant at the 

10per cent level for normal farms, indicating a slight positive impact on yields. For 

problematicfarms (-0.02), non-significant, suggesting that these chemicals did not 

significantly affectedyields,possiblydueto inefficienciesin pestand disease management 

practices. 

The coefficient of determinations (R2) indicated that, largest proportion of variation 

inBajraoutputwasexplainedbytheindependentvariablesincludedinthefunction.Thecontribution 

of independent variables to the output was highest in normal soils (62 per cent)followedby 

problematicsoils(56percent). 
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The estimated Cobb-Douglas production functions for mustard crop in Jhajjar 

onnormalandproblematicfarmaredepictedintable4.Thecoefficientsofmultipledetermination for 

the problematic and normal farms indicated that about 53 and 64 per 

centvariationsinmustardoutputwasexplainedbyvariables includedintheproductionfunctions. 

Table4:Cobb-
DouglasproductionfunctionestimatesforMustardcropunderdifferentconditionsinJhajjar 

(in₹ per hectare) 
 

S.No. Variables Parameter Normalfarm 
Problematic

farm 

1. Constant lnA 
10.28*
(1.90) 

13.05*
(4.10) 

2. Seedcost β1 
-0.05 
(0.23) 

0.06 
(0.22) 

3. Fieldpreparationandsowing β2 
-

1.73*(
0.59) 

-1.82 
(1.19) 

4. Fertilizers β3 
0.14 

(0.18) 
-0.45 
(0.52) 

5. Plantprotectionchemicals β4 
0.18***
(0.09) 

-0.10 
(0.10) 

6. Irrigation β5 
0.24***
(0.12) 

0.01 
(0.24) 

 

No.ofobservations 30 30 
R2 0.64 0.43 
AdjustedR-square 0.41 0.19 

Note:Figuresinparenthesesindicatesstandarderror 
* indicatesignificanceat1percentlevel 

**indicatesignificanceat5percentlevel 
***indicatesignificance at10per centlevel 

 
Theregression coefficientsofexpensesonfieldpreparation&sowingandplantprotection 

chemical & irrigation werefound to be significantat 1 & 10 per cent level,respectively on 

normal farms. Other variables like seed cost and fertilizers were statisticallynon-significant. 

In case of problematic farms, all the input factors were found to be non-significant. 

Conclusion: 

The study highlighted the economic disparities between normal and problematic farms 

inJhajjar district of Haryana. Normal farms consistently outperformed problematic farms 

interms of gross returns, net returns, and Benefit-Cost (B:C) ratios, reflecting better 

resourceallocation,efficientinputuse,andeffectivefarmingpractices.TheanalysisofCobb-

Douglas 
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productionfunctionsfurtherrevealedthatfertilizerapplication,fieldpreparation,andirrigation 

played significant roles in influencing crop yields, particularly on normal farms. 

Incontrast,problematicfarmsstruggledwithhighervariablecostsandlowerproductivity,largelydue

to soilquality issuesand inefficient input usage. 

PolicySuggestions: 

1. Soil Health Management Programmes: Implement targetedsoil improvement programsto 

enhance the productivity of problematic farms, including soil testing services, 

organicamendments,and betterpestmanagement practices. 

2. Subsidized Fertilizer and Seed Distribution: Provide subsidies or financial assistance 

forquality fertilizers and seeds, especially for farmers managing problematic lands, to 

reduceinputcosts and improveyields. 

3. Capacity Building and Training: Offer training programs for farmers on efficient 

farmingpractices, including optimal fertilizer use, pest control, and water management 

techniquestailoredtospecificsoil conditions. 

4. InfrastructureDevelopment:Investininfrastructurethatsupportsbetterirrigationsystemsandd

rainageinareaspronetosalinityorpoorsoilconditions,reducingthedependencyon high-cost inputs. 

5. Risk Mitigation Schemes: Develop and promote crop insurance schemes that 

specificallyaddress the risks associated with problematic farms, ensuring that farmers are 

financiallyprotectedagainst potential losses. 
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