






























1

















































































b. 







































ikkiiijjiic eDXZXY +++++= βββββ 2
0



iic edummySDdummySDXY ++++= _2_1 3210 ββββ





PCSLKRA ∗∗∗∗∗=



100
30

30

IKE
EI

×
=

RAK /=

SAA /0=



5.0]22/[λ=L

613.6/])(43.0)(30.043.0[ 2ssS ++=



















ttt SeSdSd τ−= −1











( ) ( )
= =

⋅+=
H

h

T

t
th

t INCOMErTINCW
1 1

,1/1

===

=

===

==

= = = ==

==

⋅−⋅−⋅−

⋅+⋅−⋅−

⋅−⋅+⋅+

⋅−⋅+

⋅−⋅−

⋅−⋅=

2

12
2,2,

1
,,

1
,,

,,
1

,,

1
,,

1
,,

1
,,

1
,,

1
,,

1 1 1 1
,,,,,

1
,,

1
,,

1
,,,

coscos

cos

A

a
atah

A

a
atah

CR

cr
crtcth

thth

SA

sa
tsah

SA

sa
tsah

SA

sa
tsah

SA

sa
tsah

A

a
atah

A

a
atah

L

l

S

s

FL

fl

C

c
ctcflslh

F

f
ftfh

C

c
ctch

C

c
ctchth

tconLIVPRODtvetLIVPRODirateCREDIT

mpriceMILKSALrpriceCRESIDbwageHIRBUL

wageHIRLABnfwageLABNFMwageLABOFM

lpriceLIVBUYlpriceLIVSAL

tCROPfpriceFERTBUY

spriceBUYSEDcpriceTPRODINCOME



22

,,,,,,,,,,,,

flcflcflc

flctslhcscsltcctflslh

PHOSpsqresPHOSpresNITROnsqres

NITROnresCDEPTHyredyieldCROPYL

⋅+⋅+⋅+

⋅+⋅−=

( )
= = = =

⋅=
L

l

S

s

FL

fl

CT

ct
tcctflslhtcctflslhtch CROPCROPYLTPROD

1 1 1 1
,,,,,,,,,,,,,,

tchtchtchtchtch STOREDSEEDSELCROPCONSTPROD ,,,,,,,,,, +++=

1,,1,,,, ++ += tchtchtch STOREDSSTOREDCSTORED



tslhslhtslhtslh

C

c

FL

fl

CT

ct
tctcflslh RENTINareaRENTOUTFALLOWCROP ,,,,,,,,,,,

1 1 1
,,,,,, +≤++

= = =

= =

≤
H

h

H

h
tslhtslh RENTOUTRENTIN

1 1
,,,,,,

tchtch

L

l

S

s

FL

fl

CT

ct
tcctflslhc BUYSEDSEEDCROPseedrate ,,,,

1 1 1 1
,,,.,, +=⋅

= = = =

( )

pnthpnth

F

f
tfhfpn

L

l

S

s

FL

fl

C

c

CT

ct
flpntcctflslh

manutMANUSEmanutMANUSE

FERTBUYfnutferlevCROP

⋅⋅+⋅⋅+

⋅=⋅

−

== = = = =

4.06.0 1,,

1
,,,

1 1 1 1 1
,,,,,,,



( )

= =

==

= ==

==

= == = = = ==

===
−

==

= = =

⋅+

⋅++⋅+⋅+

+⋅+⋅+≤

⋅+⋅+

⋅+⋅+⋅+

⋅+⋅++⋅+

⋅+⋅+⋅

⋅+⋅+⋅

L

l

S

s
sltslh

th

SA

sa
tsah

SA

sa
tsah

CR

cr

A

a
atah

C

c
ctchtcrh

A

a
atah

A

a
atah

L

l

S

s
sltslh

L

l

S

s

FL

fl

CT

ct

C

c
ctcctflslh

F

f
ftfh

SA

sa
tsah

SA

sa
tssh

CR

cr
cttcrh

A

a
atahth

Z

z
ztzh

C

c

C

c

A

a
atahctchctch

rentRENTOUT

mpriceMILKSALnfwageLABNFMwageLABOFM

lpriceLIVSALcpriceSELCROPCREDIT

tconLIVPRODtvetLIVPROD

rentRENTINtCROPfpriceFERTBUY

bwageHIRBULwageHIRLABirateCREDIT

lpriceLIVBUYrpriceCRESIDopriceCONOP

lpriceCONPURAbpriceBUYCONspriceBUYSED

1 1
,,,,

,
1

,,
1

,,

1 1
,,

1
,,,,

2

12
2,2,

1
,,

1 1
,,,,

1 1 1 1 1
,,,,,,

1
,,

1
,,

1
,,

1
1,,

1
,,,

1
,,

1 1 1
,,,,,,

coscos

cos

)1(



tnh

Z

z
zntzh

A

a
antah

A

a
antah

C

c
cnc

C

c
cntch

nutreqopnutCONOPlivnutCONPURA

livnutCONOWNAcnutBUYCONcnutCONS

,,
1

,,,
1

,,,

1
,,,

1
,

1
,,,

≥⋅+⋅+

⋅+⋅+⋅

==

===

( ) ththth POPMIGPOPpopg ,,1,1 =−⋅+ −

thth POPfmigMIG ,, ⋅≤

( ) ththth WFORCEWMIGWFORCEpopg ,,1,1 =−⋅+ −

thth WFORCEfmigWMIG ,, ⋅≤

( ) ( )

tsahtsahtsahtsahtsah

L

l

S

s

FL

fl

CT

ct

C

c
ctctcctflslh

L

l

S

s

FL

fl

CT

ct

C

c
sacflsltcctflslh

LABHINFAMLABLABNFMLABOFMlivlab

conslabCROPlabuseCROP

,,,,,,,,,,

1 1 1 1 1
,,,,,,,

1 1 1 1 1
,,,,,,,,,,

+≤+++

⋅+⋅
= = = = == = = = =



thsahtsahtsahtsah WFORCElabLABNFMLABOFMFAMLAB ,,,,,,,, sup ⋅≤++

= =

=
H

h

H

h
tsahtsah LABOFMLABHIN

1 1
,,,,

( ) tslh

FL

fl

CT

ct

C

c
ctctcctflslh SOILERerosionCROP ,,,

1 1 1
,,,,,,, =⋅

= = =

= = =

=
H

h

L

l

S

s
ttslh TSOILERSOILER

1 1 1
,,,

slh

tslh
tslh area

SOILER
ASOILER

,,

,,,
,,, =

tslhtslhtslh ASOILERASOILERCUMSOILER ,,,1,,,,,, += −



tslhslhtslh CUMSOILERerfactsdepthDEPTH ,,,,,,,, ⋅−=

tslhslhtslh DEPTHsdepthCDEPTH ,,,,,,,, −=

( )
1,,,,

1,,,,1,, 1

+

++

−+
+⋅−−=

tahtah

tahtahtah

LIVSALLIVREAR

LIVBUYLIVPRODmrateculrateLIVPROD

tahtahtahtah LIVSALCONOWNALIVREARLIVPRODbrate ,,,,,,,, ++=⋅



( )

=

= = = = =

⋅≥⋅+

⋅⋅

A

a
atahth

c

L

l

S

s

FL

fl

CT

ct

C

c
tcflslhtcflslh

drymreqLIVPRODCRESIDdm

stoyldCROPYLCROP

1
,,,

1 1 1 1 1
,,,,,,,,,,

tahtaha MPRODLIVPRODplivamilkp ,1,,1,1 =⋅⋅

=

=+
1

11
,1,,,

A

a
tahthth MPRODMILSALMILCONS

( )

tsaah

tahsaa

L

l

S

s

FL

fl

CT

ct

C

c
sacflsltcflslh

BULHIRE

LIVPRODbavailbullreqCROP

,,2,

,2,,2
1 1 1 1 1

,,,,,,,,,

+

⋅≤⋅
= = = = =



( ) ( )

( )
=

==

⋅+

⋅+⋅=

A

a
atah

A

a
atah

A

a
atahth

manpypaLIVBUY

manpypaLIVREARmanpypaLIVPRODDMANURE

1
,,

1
,,

1
,,,

thth DMANUREMANUSE ,, ≤

( ) ( )

( ) ( )
⋅+

⋅+⋅
−

⋅+⋅+⋅=

= = = == = = = = =

= = ===

pnt

H

h

L

l

S

s

C

c
pnctcslh

H

h

L

l

S

s

C

c

FL

fl

CT

ct
pnctcctflslh

L

l

S

s

H

h
pnhsl

C

c
pnctc

C

c
tpnctctpn

nlerosTSOILER

npkconrCROPRESYnpkconhCROPYL

nutdepareanitrofixTCAREAnutphaTCAREANUTBAL

1 1 1 1
,,,,,

1 1 1 1 1 1
,,,,,,,

1 1 1
,,

1
,,

1
,,,,























8  























9









10



H
ec

ta
re

s

Year
Sorghum-PP Paddy Maize-PP Chickpea
Cotton Sunflower_Karif Sunflower_Rabi Vegetables



0

100

200

300

400

1 2 3 4 5 6 7 8 9 10

H
ec

ta
re

s

Year



0

50

100

150

200

250

1 2 3 4 5 6 7 8 9 10

H
ec

ta
re

s

Year



Activity by soil
type

Model Result (year)

1 2 3 4 5 6 7 8 9 10

Shallow soil

Sorghum-PP* 0 0 0 0 0 0 0 0 0 0

Paddy 0 0 0 0 0 0 0 0 0 0

Maize-PP** 84.18 60.54 43.55 59.95 62.43 75.38 57.11 35.82 30.78 30.60

chickpea 0 0 0 0 0 0 0 0 0 0

Cotton 80.64 104.28 121.27 104.87 102.30 82.44 107.71 129.00 134.04 134.22

sunflower rainy 0 0 0 0 0 0 0 0 0 0

sunflower post
rainy

0 0 0 0 0 0 0 0 0 0

Vegetables 0 0 0 0 0 0 0 0 0 0

Medium soil

Sorghum-PP 37.63 37.64 37.63 37.63 36.06 36.06 36.06 36.06 36.06 36.07

Paddy 19.66 19.66 19.66 11.27 13.80 5.82 14.11 15.47 19.66 19.66

Maize-PP 10.33 10.33 10.33 10.33 11.90 11.90 11.90 11.90 11.90 11.90

chickpea 0 0 0 0 0 0 0 0 0 0

Cotton 0 0 0 8.39 5.86 13.84 5.56 4.19 0 0

sunflower rainy 0 0 0 0 0 0 0 0 0 0

sunflower post
rainy

19.66 19.66 19.66 11.27 13.80 5.82 14.11 15.47 19.66 19.66

Vegetables 0 0 0 0 0 0 0 0 0 0

Deep soil

Sorghum-PP 19.63 7.86 0 0 0 0 0 0 0 0

Paddy 10.34 10.34 10.34 18.73 16.20 24.18 15.90 14.53 10.34 10.34

Maize-PP 66.65 86.38 92.85 92.49 95.37 86.26 95.70 95.69 90.53 87.81

chickpea 48.60 40.64 42.03 42.39 39.52 48.62 39.18 39.19 44.35 47.07

Cotton 0 0 0 0 0 0 0 0 0 0

sunflower rainy 15.79 7.83 9.21 0 0 0 0 1.55 11.48 14.19

sunflower post
rainy

55.29 55.29 55.29 55.29 55.29 55.29 55.29 55.29 55.29 55.29

Vegetables 77.75 77.77 77.77 78.95 78.60 79.73 78.58 78.40 77.82 77.83
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Year

Household Groups

Small household group Medium household group Large household group

cow
she

buffaloes
Bullock sheep Goat cow

she
buffaloes

Bullock sheep Goat cow
she

buffaloes
Bullock sheep Goat

1 8 50 60 110 70 8 31 55 90 30 12 35 30 35 26

2 20 40 52 97 66 22 35 47 81 35 29 45 24 39 32

3 26 37 41 86 63 27 33 37 75 39 33 41 23 42 37

4 26 31 33 140 97 32 31 30 118 54 36 37 22 60 50

5 28 25 26 170 120 33 37 31 146 69 38 43 26 76 64

6 33 20 21 190 137 38 29 26 163 83 44 34 33 90 78

7 36 16 21 236 170 43 23 26 203 103 50 27 31 110 96

8 29 12 22 291 163 35 19 27 250 103 40 22 30 138 97

9 23 20 23 335 161 28 15 29 287 105 32 17 27 166 99

10 18 16 23 300 156 22 12 29 267 100 25 14 27 150 94
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Issues Kothapally Husainpura Masaniguda Oorella Yankepally Yarveguda

No. of households 308 40 160 460 175 206
Land Resources      
Common property resources (acres)  8 10 8 3 10 0
Permanent fallow (ha) 10.53 22.28 1018.58 263.25 89.10 25.11
Cultivated land (ha) 465.75 142.97 810.00 799.88 377.87 144.59
   - % area irrigated 34.8b 9.90 10.00 14.10 10.70 4.20
   - % dry land 65.20 90.10 90.00 54.90 89.30 95.80
Degraded previously cultivated land
(ha)

8.10 4.05 12.15 0.00 4.05 4.05

Other land (ha) 14.58 2.03 24.30 18.23 12.15 4.86
Total area (ha) 502.20 175.37 1868.27 1082.57 487.22 178.61
% cultivated area degraded 1.74 2.83 1.50 0.00 1.07 2.80
Water harvesting       
No. of check dams 10 0 0 0 0 1
No. of open wells  64 13 80 150 50 5
No. of tube wells 34 3 14 9 27 18
No. of community wells 13 1 2 2 11 10
Social infrastructure      
No. of private schools 1 1 0 0 0 0
No. of government schools 1 0 1 1 1 1
Highest school standard 9 5 7 10 6 7
Sending children to school (%) 74.7 75.0 75.0 82.6 80.0 72.8
Number of clinics 1 0 0 0 0 0
Number of phones 18 1 11 11 7 9
HHs having electricity (%) 100.0 100.0 100.0 100.0 91.4 87.4
Quality of roads V. good Bad V. good Good Good Good
Asset ownership and poverty      
Landless households (%) 3.2 0.0 1.9 0.7 2.9 2.4
Food secure households (%) 100.0 100.0 100.0 100.0 100.0 96.1
Poor (as per local norms) (%) 1.6 12.5 12.5 2.6 1.7 2.4
No. of seasonal migrants (%) 4.9 0.0 9.4 43.5 5.7 4.9
No. of permanent migrants (%) 1.6 15.0 31.3 0.9 2.3 2.9
Soil and water conservation      
Trees planted in 2001  5000 100 200 185 800 500
HHs planting trees (%) 51.9 37.5 25.0 15.4 45.7 15.5
HHs investing in SWC (%) 7.1 25.0 18.8 10.9 11.4 4.9
HHs using FYM (%) 60.0 100.0 93.8 34.8 80.0 87.4
HHs using mineral fertilizers (%) 100.0 100.0 93.8 93.5 100.0 97.1
Amount of fertilizer used (kg/ha) 123.45 123.45 123.45 123.45 123.45 246.90
HHs using pesticides (%) 90.0 100.0 93.8 70.0 90.0 82.5
Livestock (average ownership)      
Cattle 1.0 0.8 0.4 0.4 1.1 0.6
Buffaloes 0.7 0.1 0.9 0.0 1.4 0.6
Sheep 0.9 0.0 0.0 0.9 0.0 1.2
Goats 0.7 0.8 1.3 0.2 0.9 1.5



Variables
Dep: Yield in
kg per ha

Sorghum Maize Chickpea Pigeon pea Sunflower

coefficient t-Statistics coefficient t-Statistics coefficient t-Statistics coefficient t-Statistics coefficient t-Statistics

Intercept
-110.311 -1.00 1056.014 2.29** 204.955 0.55 69.881 2.33** 71.707 0.30

Labour
(days/ha)

4.059 2.47** 10.904 2.23** 0.318 0.15 4.377 4.71*** -1.224 -0.22

Nitrogen
(kg/ha)

7.771 2.39** 13.446 2.82*** 12.216 1.72 0.953 0.57 5.773 0.74

Phosphorus
(kg/ha)

3.216 1.19 -7.686 -1.47 0.257 0.05 -4.882 -2.4** 2.698 0.33

FYM (qt/ha)
-0.832 -0.26 20.444 3.04*** 17.648 2.41** -1.699 -0.65 -6.706 -0.41

Labour x
Labour

0.005 0.67 0.004 0.18 -0.003 -0.53 -0.016 -2.11** 0.027 0.91

Nitrogen x
Nitrogen

-0.059 -1.88 -0.051 -1.04 -0.064 -0.94 -0.027 -1.02 0.213 1.91**

Phosphorus x
Phosphorus

-0.020 -0.76 0.080 1.55 0.035 0.79 0.127 2.63*** 0.098 0.69

FYM x FYM
0.033 0.81 -0.101 -1.31 -0.311 -2.11** -0.001 -0.02 0.191 0.45

soil depth
(Ordinal
variable)

121.637 4.54*** 167.219 2.32** 188.919 4.91*** 18.342 2.33** 172.356 3.32***

variety
dummy (1=
improved)

269.654 5.71*** 25.591 0.07 15.133 0.18 47.961 3.63*** 175.207 1.47

Irrigation
dummy (1=
irrigated)

    405.591 1.28 316.001 2.46**     335.536 2.36**

Pesticides (Rs. 
per ha)

                    

year1_dummy
437.338 5.4*** -438.542 -2.12** -91.949 -0.6 36.551 1.53 -127.875 -0.9

Year2_dummy
43.609 0.59 -1067.83 -7.86*** 42.669 0.32 -38.011 -2.05** -65.677 -0.59

                      

Adjusted R2 0.438 0.332 0.291 0.457 0.512

N 342 308 147 625 67





Variables
Dep: Yield in

kg per ha

Sorghum (local variety) Sorghum (HYV) Maize Chickpea Pigeon pea

coefficient t-Statistics coefficient t-Statistics coefficient t-Statistics coefficient
t-
Statistics coefficient

t-
Statistics

Intercept
643.247 8.18*** 902.501 7.15*** 1983.944 11.24*** 1077.393 10.76*** 188.594 7.06***

Nitrogen
(kg/ha)

4.149 2.56** 5.536 2.09** 6.979 2.99*** 4.564 1.46* -0.0367 -0.03

Phosphorus
(kg/ha)

4.033 2.85*** 4.584 2.04** 4.689 1.62* 0.933 0.45 10.271 9.43***

SD1_Dummy
-224.265 -2.57** -352.072 -2.61*** -752.525 -3.79*** -786.856 -4.78*** -82.428 -2.66***

SD2_Dummy
-174.623 -2.09** -74.746 -0.62 -699.507 -3.69*** -596.535 -5.95*** -27.441 -0.95

           

Adjusted R2 0.16 0.179 0.107 0.402 0.343

N 212 130 308 147 343

Variables
Dep: Yield in

kg per ha

sunflower Onion Vegetables Paddy1  Cotton2

coefficient
t-
Statistics coefficient

t-
Statistics coefficient

t-
Statistics coefficient t-Statistics coefficient t-Statistics

Intercept
897.560 6.92*** 11514.23 5.51*** 6465.227 10.19*** 3427.362 12.14*** 877.485 11.00***

Nitrogen
(kg/ha)

4.525 2.13** 11.381 1.13 -0.953 -0.16 8.872 4.28*** 5.471 5.24***

Phosphorus
(kg/ha)

-2.232 -0.88 12.471 0.67 7.698 0.87 -2.068 -0.83 -0.609 -0.46

SD1_Dummy
-564.189 -4.64*** -5447.748 -1.8* -2310.3 -2.95*** 183.02 0.7 57.322 0.46

SD2_Dummy
-89.841 -0.78 -2179.459 -0.94 -1668.333 -2.58** -154.334 -0.68 -55.359 -0.64

         

Adjusted R2 0.326 0.068 0.038 0.082 0.173

N 67 43 158 253 236





PCSLKRA ∗∗∗∗∗=
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