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PREFACE

Soil conservation assumes importance in the planning process. Heavy soil
erosion can cause a decline in soil fertility, water supply and crop yields. It affects the
productivity of land and decreases the production of food, feed, fiber and fuel.
Erosion can adversely cause the socio-economic conditions of the state to be affected.
The state Government is implementing various soil conservation measures through
the soil Survey and soil conservation department, local bodies, etc., for maintaining

the fertility and moisture content of the surface soil.

The Evaluation study of soil conservation schemes has been done by the Directorate
of Economics and Statistics for all districts except Wayanad. This report relates to the
survey results of 15 schemes completed by the Soil Survey and Soil Conservation
Department and various other agencies. The field survey was conducted during the
agricultural year 2018-2019 by the Statistical Investigators under the supervision of
the Research Officer and Deputy Director in the District Offices. The schemes
implemented and completed before three years are taken up for study so that full
benefit of the scheme could be evaluated and assessed. This evaluation study results
may be much of use to Administrators, Statisticians, Research Scholars, Agricultural

Geologists and others interested in the subject.

I acknowledge my thanks to the staff of Soil Survey and soil Conservation and
other local bodies for their valuable suggestion and whole hearted co-operation for

the successful conduct of the survey in the state.

Sd/-

P.V.BABU

Thiruvananthapuram, DIRECTOR
28/04/2021
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Evaluation study on Soil Conservation in Kerala 2018-19

CHAPTER -1

1.1 Introduction

Soil conservation includes not only control over erosion but all those measures like correction of
soil defects, proper crop rotations, and irrigations etc. which aim at maintaining the productivity of the
soil at high level. In this sense, soil conservation is closely allied to improvement of land use in general.
Considering the importance of soil conservation our plan provisions enhanced for optimizing the use of
land resources. An evaluation study in this front can be helpful for developing much more suitable

conservation measures.

1.2 Objectives and methodology

The main objectives of the evaluation study are:

. To assess the benefit of the programme particularly in relation to the cultivation of seasonal and perennial

Crops.
. To throw light on various aspects like cost benefit analysis, production potential etc.

To estimate the extent of additional area brought under cultivation consequent on the implementation of

the programme.
To study the effects of the work carried out by the Soil Conservation Department in this direction.

For this, schemes were selected which were implemented three years prior to the survey i.e. during
2015-16 or earlier in the State by the Soil Survey and Soil Conservation Department. The study covered
all the districts of the State except Wayanad. The list of beneficiaries under each scheme is collected from

the implementing Department. The holdings are stratified into four stratums.

Holdings with less than 1 acre - Stratuml
Holdings with 1 acre or more but less than 3 acres - StratumlIl
Holdings with 3 acres or more but less than 5 - StratumIII
acres

Holdings with 5 acres and above - Stratum IV
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1.3 Selection of Scheme & beneficiaries

First of all, one scheme is selected which were executed three years prior to the survey; i.e, during the
year 2015-16; In the absence of such schemes which can be selected prior to the year concerned.The list of
schemes is collected from the District Soil Conservation Office and from which one is selected using

simple random sampling method.

All beneficiaries are selected for detailed survey. For comparison 20% of the total beneficiaries are
also selected from the outside of treated area, where the soil conservation works are not carried out under

any scheme.

e —
Department of Economics and Statistics Page 2
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1.4 DISTRICT WISE SCHEMES
1. Thiruvananthapuram
Thannimoodu watershed RIDF XVII.

It was commenced in 2012 and completed in 2016, located in Nanniyode Panchayath,
Vamanapuram Block in Nedumangad Taluk. The aim of the scheme was the improvement of
environmental, ecological and economic development status of the people by implementing scientific and
planned watershed measures. Number of Beneficiaries is 104 with total area 550 ha and 430 ha as treated

area of land.
2. Kollam
Mannayem Watershed project-RIDF-15

Total area treated in Mannayem watershed 330 Ha of land with 283 beneficiaries. The scheme
started in 2010 and completed in 2016.The stipulated area located in Kalluvathukal Panchayath in

Ethikkara Block, Kollam Taluk, Kollam Dist.
3. Pathanamthitta
Arayanjilimann watershed -RIDF-16

It is implemented in Ranni Taluk of Pathanamthitta District and the scheme consists of with 141

beneficiaries with total area 600 ha and 540 ha as treated area.

It started in 2011 and completed in 2016 . The main cultivation in this region are Paddy, Tapioca,
Plantain, Betalleaves, Arecanut ,pepper, Rubber and Coconut. The goal of the scheme was to save from

the agriculture loss due to flood and drought.
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4. Alappuzha

Pallipuram-Thaikkattussery vellakettu nivarana padhathi Phase - I and II

Pallipuram-Thaikkattussery vellakettu nivarana padhathi Phase - I was started in 2011 and
completed in 2016 ,and consist of 99 beneficiaries with total area 350 ha and 336ha as treated area. Phase
- II consists of total 208 ha and treated area is 175 ha with 39 beneficiaries and started in 2012 and
completed in 2016.Unscientific way of farming and the lack of activity to control soil erosions lead to the
scarcity of water eventhough these regions are levelised with 300 cm rainfall. So the Agriculture

production and productivity are in low range.
5. Kottayam
Neeloor water shed

Neeloor water shed scheme stated in 2012 and comprises of 300 Ha and the treated area is stipulated as 260 ha
of land; located in Lalam block, Meenachil Taluk, Kottayam district. 150 Beneficiaries are included in the scheme
and completed in 2016. The aim of the scheme was the improvement of environmental, ecological and economic

development status of the people by implementing scientific and planned watershed measures.

6. Idukki

Valliyankavu Neerthada Padhathi RIDF- XIX

Valliyankavu Neerthada Padhathi implemented in Peerumedu Taluk in Idukki

district. The total area covered is 350 ha and treated area is 348 ha of land and the totalbenificiaries196.

It is started in 2014 and completed in 2016.

7. Eranakulam
AttuvelikuzhiThodu watershed project (RIDF-17)  and Kalamboorthodu flood control &
drainage protection (RIDF-19)

This schemes are in Pambakuda gramapanchayath, MuvattupuzhaThaluk in Eranakulam district.
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Attuvelikuzhi  Thodu watershed project was implemented during 2012 to 2016, comprising of 63
beneficiaries with an area of 350 ha of land. Kalam boor thodu flood control & drainage protection
project was implemented during 2014 to 2017, comprising of 75 beneficiaries with an area of 55 ha of

land.

8. Thrissur
MallankuzhyneerthadaPadhathi(RIDF-IX)

The geographical area of watershed is 1050 hathe scheme area is stipulated for the implementation
of the project in 790 ha and which comprises of 125benificiaries. It is started in 2005 with an aim to
control drought and soil erosion and completed in 2014.

9. Palakkad

Chulliyar Water Shed-XVII

It is a project in Muthalamada village Muthalamada panchayath, Kollengod block Chittur
Thaluk in Palakkad district comprising of 101benificiaries covered 399ha of land. The project had taken

3 yrs to complete till 2015.
10. Malappuram
Ammanamchola watershed RIDF XVII

This scheme started in 2012 and completed in 2016 and which is located in Mankada grama
panchayath, Perithalmanna Taluk in Malapuram district. It is comprised of the total area as 350 ha and300

ha land as treated as the area involves 104 beneficiaries.
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11. Kozhikode

Aanayodu neerthada padhathi

This scheme started in 2012 and completed in 2016 and implemented in Thuneri Block, Vadakara
Taluk, Kozhikode District. The treated area was 285 ha of lands comprising of 188 beneficiaries. Different

activities were involved in the scheme to conserve the soil and safe guarding the water sources

12. Kannur

Malur neerthadapadhathi RIDF-14
Malur watershed scheme was started in 2011 and completed in 2015 comprising of 150
benificiaries with total area 721 ha and treated area is in 490 ha of land. It is located in Sivapuram village,

Peravoorblock, Thalasseri Taluk in Kannur district.

13. Kasargod
Paramba Neerthada scheme RIDF- XIX

Paramba Neerthada scheme is situated in Maloth, West Eleri village on Vellerikunnd Taluk,
Kasargod District. The Scheme area under the water shed is 380ha and 171 beneficiaries. The project
starts from 2014 and completed in 2016. The project achieved 100% of physical as well as financial

average
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Table-1.1 List of selected schemes

Total
Sl Area in the bNO (;.f Not;)fl
No | District Name Name of Selected Scheme scheme (in enetie contro
iaries plots
acre)
1 Thiruvananthapuram Thannimoodu watershed RIDF XVII 93.020 104 21
% Kollam Mannayam Watershed project RIDF-15 168.470 283 57
3 Pathanamthitta Arayanjilimann watershed -RIDF-16 201.290 141 28
Pallipuram-
4 Alappuzha Thaikkattusseryvellakettunivaranapadha 27.350 138 28
thi Phase - [ and II
5 Kottayam Neeloor water shed 273.944 150 30
; WETE }79211hyankavuneerthadapadhathl RIDF- 310.540 196 40
AttuvelikuzhiThoduwatershedproject
(RIDF-17) and kalamboorthodu flood
7 Ernakulam control & drainage protection (RIDF- 1.6 138 31
19)
8 Trissur Mallankuzhy water shed (RIDF IX) 206.170 125 25
9 Palakkad Chulliyar Water Shed-XVII 499.822 101 20
10 Malappuram Ammanamcholawatershed RIDF-17 216.790 104 22
11 Kozhikode Anayodu Watershed Scheme 295.420 188 38
12 Kannur Malur watershed RIDF-14 197.910 150 30
13 | Kasargod ParambaNeerthadascheme RIDF-19 267.570 171 34
Total 2866.946 1989 404
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Graph 1.1 District wise Implemented Area in Hectors

Graph 1.2 District wise No .of Beneficiaries
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Table-1.2 Statement showing stratum wise distribution of selected beneficiaries
(area in acres)

S1 Districts No of Stratum 1 Stratum 2 Stratum 3 Stratum 4 To
no schemes tal
selected No: Area | No: Area No: | Area | No:| Area No: Area
1 2 3 4 5 6 7 8 9 10 11 12 1
1 Thiruvanantha :
puram 1 80 38520 19  29.760 11.0900 2| 13.650 104 93.020
2 Kollam 1 233 87320 46 68380 4 12.770 0.000 283| 168.470
3 | Pathanamthitta 1 52 38350 72| 94650 17|  68.290 0.000 141 201.290
4 Alappuzha 2 134)  21.310 4 6.040 0.000 0.000] 138 27.350
5 Kottayam 1 36 21.115 88  153.725 25  93.937 1 5.167| 150 273.944
6 Idukki 1 59 31950 113| 180.2100 21 76.8700 3] 21.510 196/ 310.540
7 Ernakulam 2 104f 58410 33| 47240 1|  3.000 0.000, 138 108.650
8 Thrissur 1 28 17770, 97|  188.400 0.000 0.000] 125| 206.170
9 Palakkad 1 7 5657 31 76396 28 122731 35 295.038  101| 499.822
10 | Malappuram 1 39 19790  41f 757000 16  61.810 59.490,  104| 216.790
11| Kozhikode 1 60 30.280 100 151.240 24/ 91560 4| 22.340 188 295.420
12 Kannur 1 48] 26920 90, 128.080] 11| 37.810 5100, 150/ 197.910
13 Kasargod 1 51  30.0200 101f 158.760 16 61.350 3| 17.440 171 267.570
Total 15 931 427.412 835 1358.581 166 641.218 57 439.735| 1989|2866.946

Graph 1.3 District wise - Stratum wise selected beneficiaries

| =
1R FrTTN
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Table-1.3 Statement showing stratum wise distribution of selected Control Plots
(Area in acres)

Sl No of Stratum 1 Stratum 2 Stratum 3 Stratum 4 Total
Districts schemes
1LY selesiad No: Area | No: | Area No: | Area | No: | Area | No: Area
1 2 3 4 5 6 7 8 9 10 11 12 13
1 Thiruvananthapuram
1 17 6.800 4 4.570 0.000 0.000 21 | 11.370
2 Kollam
1 50 15.320 7 9.450 0.000 0.000 57 | 24.770
3 Pathanamthitta
1 21 10.960 7 11.560 0.000 0.000 28 | 22.520
4 Alappuzha
2 28 3.850 0 0.000 0.000 0.000 28 3.850
5 Kottayam
1 7 2.722 18 26.354 5 19.046 0.000 30 | 48.122
6 Tdukki
1 8 3.220 19 27.470 7 |25.000f 6 33.500 | 40 | 89.190
7 Ernakulam
2 23 13.190 8 8.480 0.000 0.000 31 | 21.670
8 Thrissur
1 16 3.190 8 11.500 1 3.900 0.000 25 | 18.590
9 Palakkad
1 1 0.720 6 10.990 6 |[22.120| 7 57.220 | 20 | 91.050
10 Malappuram
1 g 1.030 8 11.460 3 11.850| 2 11.000 | 22 | 35.340
11 Kozhikode
1 11 24.180 21 61.040 5 50.310 1 7.230 38 |142.760
12 Kannur
1 11 7.170 17 25.620 2 7.500 0.000 30 | 40.290
13 Kasargod
1 14 6.430 16 25.480 4 | 14.000 0.000 34 | 45.910
Total 15 216 98.782 | 139 | 233.974 | 33 |[153.726| 16 |108.950| 404 |595.432
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Graph -1.4 Statement showing stratum wise distribution of selected Control Plots
(Area in acres)
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The total number of beneficiaries comes to 1989. About 46.81% of the beneficiaries
are having holding less than one acre,41.98% are having holdings one acre or more but less
than 3 acres, 8.35% are having holding 3 acres or more but less than 5 acres and 2.87% of
the beneficiaries are having holdings of more than 5 acres. In order to compare the benefits
of the implementation of Soil Conservation Programmes, control plots were also selected.
Its distribution is 53.47%, 34.41%, 8.17% and 3.96% respectively under Stratum I, II, III

and IV.

Following schedules were used for collecting the details from beneficiary plots

and control plots.

Schedule I - List of selected beneficiaries

Schedule 1T - Detailed study of the selected beneficiaries
Schedule IIT - List of control plots

Schedule IV - Detailed enumeration of the control plots

Table A - Basic facts about the area and the people in general

1.5 Problems of Soil Erosion

Unlike other parts of the country, Kerala has some unique land form related aspects
such as over 90% of the geographical area is either in midland or high land category. The
average rate of soil erosion in the country, to the tune of 16.3t/ha/yr — has been alarming
and has to be checked. In hilly areas, the rate is much higher, i.e. about 30 to 50 t/ha/yr/,
considering that about Scm to 10 cm of the top soil (ranging from 0.05m to 0.1 m depth) is
being lost every year due to lead management practices. It has been estimated 5-9 lakh

hectares of cultivated land in the State is having soil erosion problems.
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1.6  Responsibility for prevention of erosion

Land which is one of the precious gifts of the nature embodies soil, water and
associated flora and fauna involving the total ecosystem. The topography of the land
plays the most important role in soil erosion. Kerala is a narrow strip of land (width
varies from 15 Km to 120 Km) situated on the Western Slopes of the Western Ghats
(the Sahyadri). The very steep slopes facilitate quick runoff of the rainfall resulting in
low time of concentration poor ground water recharge. This high velocity of the surface
flow causes soil displacement and movement. The surface soil gets washed away along
with the running water.  The major portion of the state is laterite and as such is more
prone to erosion. The different forms of soil erosion cause huge damage and reported

causalities every year due to landslides in monsoon season.
1.7 Methods of Soil Conservation Programme

Soil Conservation practices are mainly grouped into two categories viz.
Agronomical and Engineering measures. Agronomic measures are comparatively less
costly such as contour ploughing / optimal fertilizing, organic farming, etc. Engineering
measures include contour bunding, land leveling, construction of check dams and water
harvesting structure, etc. At present various watershed programmes are being
implemented in the state for effective preservation and management of the natural

resources.
1.8 Land Use Particulars of the State

There has been a significant change in the land use of the state over the years. On

many occasions the change is adversely affecting the environment by way of intensified
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soil erosion, water logging, conversion of paddy lands, etc. are some of the examples.
Cultivation of very steep lands without adopting scientific conservation practices lead to
heavy soil erosion. Use of chemicals on a large scale for agricultural productions leaves

dangerous quantities of the residues in the soil and the water sources.
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Chapter — 11

2.1 Impact of Soil Conservation Programme on Land Use and Crop Pattern
Before 1994-95, soil conservation programmes were executed by Department of
Agriculture/Soil and Water conservation.. It create employment to rural people due to soil and
water conservation works and increase the income of people and reduced migration of labour.
Soil and water conservation structures in arable and non-arable lands reduced soil erosion, soil
loss, run-off water etc. and increased rainwater infiltration, ground water table, surface storage,
cropping intensity, productivity of crops, etc. As long as works were carried out based on
funding by Government and subsidies provided for supporting income generating enterprises, it
improve the life and lively hood of the poor .
After 1994-95, there was a proposal from the Government that people should contribute 5-
10% or more towards soil and water conservation works. Farmers contributed in some of the

watersheds based on the direct benefits derived from such activities.

Soil can be well maintained through bunding (mechanical and mechanical-cum-vegetative
barriers), deep ploughing, levelling, smoothening etc. Bunding was accepted by farmers to
strengthen existing bunds without any obstruction in their plot. ~ Moisture conservation on

measures increased yield magically.

Farmers in different parts reported that the fact that the sustainability of agriculture is only
possible by soil and water conservation measures. They also reported that soil erosion can be
minimized and irrigation potentials can be improved through soil and water conservation
measures. In addition, vegetation covering the soil is a must for minimizing soil loss even

further.

Table 2.1 gives number of beneficiaries selected in each district and cost of the
selected schemes. Also gives total area covered.
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Table-2.1 District wise details of treated area in acres, cost and number of beneficiaries of
selected schemes
Treated Total cost of Number of
S1 No: District Area in Acres [project work beneficiaries
in Rs Total Selected
[ 2 3 4 > ¢
Thi th
1 1Iruvanantnapuram 1062.000 6342182.00 104 104
2 Kollam 815.1000  5232000.00 283 283
3 Pathanamthitta 1333.800]  8725540.00 141 141
4 Alappuzha 1262.170]  27595672.00 138 138
K.

5 ottayam 642.200  9000000.00 150 150
6 Idukki 859.560]  10936999.00) 196 196
7 Ernakulam 1000.350,  9001348.00 138 138
8 Thrissur 1951.3000  4491802.00 125 125
9 Palakkad 985.530]  9651156.00 101 101
10 Malappuram 741.000 7148017.00, 104 104
11 Kozhikode 703.950 6000000.00 188 188
12 Kannur 1210.300 9536105.00] 150 150
13 Kasargod 938.600]  11247000.00 171 171

Total 13505.86 124907821 1989 1989
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Graph-2.1  District wise Area of selected Scheme
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2.2 Cost Benefit Analysis in the soil Conservation Programme

Cost benefit analysis is a method that can be used to evaluate the effects of goods
produced by agriculture on the total welfare of the society. The effects are made to values the
cost and benefits due to different policy measures in monetary terms .Improving agricultural

productivity across the sectors are important in order to improve the income of the farmers.

The better productivity through the efficient utilization of resources reduce the cost and
realize the fair prices for the outputs . In this study it investigates cost and benefits associated
with adaptation approaches employed by farmers with various systems and methods
expressing in monetary terms and identify the most effective and economic option based on

general information and responses of farmers.
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Graph-2.2 District wise details of Cost in Rupees for selected schemes
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Table-2.2 District wise details of number of beneficiaries in General, SC & ST Separating APL & BPL in scheme area and number of farmers in control plot

control plots

BPL

27

19

12
11

Total

APL

30

20!

11
10

11
17

16

12

12
21

27

ST

BPL

APL

BPL

10

SC

APL

BPL

17

13

12
11

General

APL

30

20

11
10

11
17

16

12

12
21

27

scheme area

BPL

81

73

80

43

55

15

27
35

62

56

35

Total

APL

40
35
20

198

10

48

49
62
29
33
65

60

117

26
71

12
214

71
107

18
14

136

ST

BPL

35

APL

SC

BPL

17,

20

12

APL

BPL

64

34

60

35
43

27

34

62

56

33

General

APL

39
35

20

198

39

10

45

49
62

29
32
65

58

117

26
71

12
21

71
107

18
14

136

upper/middle

lower layer

District

Thiruvananthap

uram

Kollam

Pathanamthitta

Alappuzha

Kottayam

Idukki

Ernakulam

Thrissur

Palakkad

Malappuram

Kozhikode

Kannur

Kasargod

S1

No

10

11

12
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Table-2.3 Details of Water Resources collected from beneficiaries

District Name Scheme Name (I)\Ifu;(l) tr)lflrs Nu\n;]lzflrsof
Thiruvananthapuram [Thannimoodu watershed project 2 82
MannayemWatershec project RIDF XV 0 162
Kollam
_ Arayanjilimannu Watershed 0 121
Pathanamthitta
pallippuramthycattusseryvellakkettunivar 0 69
Alappuzha anaprojrct phase 1&2
[Nelloor Watershed-1 1 74
Kottayam
Tdukki [ValliyankavuNeerthada Scheme 5 54
Attuvelikuzhithodu watershed 12 26
Sl project&kalamboorthodu flood control&
and trainage protection scheme
. [Mallankuzhy Watershed RIDF 1X 10 123
Thrissur
Chulliyur Watershed 20 B 39 S scheme 0 51
Palakkad
A hola RIDF 1
Malappuram mmanamChola 7 2 100
: Anayode watershed project 125
Kozhikode 4 Pl 8
[Malur watershed RIDF X1V 6 145
Kannur
Paramba watershed Scheme 18 89
Kasargod
TOTAL 64 1221

Department of Economics and Statistics Page 20



Evaluation study on Soil Conservation in Kerala 2018-19

Table-2.4

District

Thiruvanantha
puram

Kollam

Pathanamthitta

Alappuzha

Kottayam

Idukki

Ernakulam

Thrissur

Palakkad

Malappuram

Kozhikode

Kannur

Kasargod

Water level in wells (in Meters) during April/May of beneficiaries in scheme area

Before After Control Plot
%‘f;‘: 0.5-1 | 12m %e;‘r’:lv 0.5-lm | 1-2m %e;‘r’:lv 0.5-lm  1-2m
56 26 0 33 49 0 8 1 4
158 4 0 52 110 0 26 4 0
113 8 0 107 14 0 15 23 0
21 43 5 19 44 6 13 4 5
59 15 0 27 43 4 20 0 0
34 20 0 22 32 0 16 9 0
14 10 2 10 14 2 10 2 7
100 23 0 100 23 0 15 0 0
31 20 0 20 30 1 8 7 0
81 18 1 67 14 19 14 3 1
47 60 18 31 49 45 28 0 0
86 57 2 62 68 15 23 4 0
43 41 5 15 58 16 20 1 0

Table 2.4 Illustrates the water level in wells that have increased remarkably after the
soil conservation Scheme. In Thiruvananthapuram, 26 wells were in the level of 0.5 to Im
and after the Soil Conservation work water level improved ie.; 49 wells shows the same water

level as
meters.

0.5 to 1m. Remarkable changes seen in all districts ie.; 0.5, 0.5 to Im and 1 to 2

Department of Economics and Statistics
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Table-2.5 Scarcity of water in scheme area & in control plot during survey period

District Before After Control Plot
Thiruvanantha 39 1 42 48 1 33 7 1 5
puram

Pathanamthitta 21 3 97 49 8 64 19 1 18

Kottayam 8 15 51 22 9 43 12 5 3

Ernakulam 6 3 17 8 4 14 10 5 4

Palakkad 12 2 37 16 8 27 12 1 2

Kozhikode 67 12 46 69 18 38 28 0 0

Kasargod 22 16 51 32 21 36 13 0 8

The table 2.5 describes the scarcity of water in scheme area and in control plots. Changes
can be seen considerable change in the duration of months affecting water scarcity in the

scheme area.
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2.3. Land use particulars of beneficiary plots

Table 2.6 shows the land use particulars of beneficiary plots. In the case area of
cultivation, nominal change can be seen in most of the districts. Thiruvananthapuram, Kollam,
Trissur, Palakkad, Kozhikode, Kannur, Kasaragod shows no change. Alappuzha, Idukki and

Malappuram data shows more area used for cultivation after soil conservation works.

Current fallow remains same in Thiruvananthapuram (0.160), Kollam (0.040),
Trissur(0.060) , Palakkad(21.583), Kozhikode (Nil), Kannur(3.950), Kasaragod (6.300).
A small change can be seen in Alappuzha, Idukki and Malappuram. This current fallow
increased in Pathanamthitta, Ernakulam, Kottayam district. While considering the other use of
land Thiruvananthapuram, Kollam, Pathanamthitta, Alappuzha, Kottayam, Ernakulam, Trissur,
Palakkad,Malappuram Kozhikode, Kannur and Kasaragod keep the same land use pattern

without any change. Slight variation only in Idukki district.
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Table2.6 Land use particulars o f Beneficiary Plots (Area in acres)
Area Cultivated Current fallow Other use Area not Cultivated Total
SINo | Disticts | eforeSCWork | AfrSCWork | POOeSC | ARSC | BefoeSC | ARerSC | BeoesC | ARwSC | BeforesC | AlarsC
Area % Area % Area % Area % Area % Area % Area % Area % Area % Area %
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
1 Thiruvananthapur 90.410 97.19 90.410 97.19 0.160 0.17 0.160 0.17 2.450 2.63 2.450 2.63 0.000 0.00 0.000 0.00 93.020 100.00 93.020 100.00
am

2 Kollam 161.910 96.11 161.910 96.11 0.040 0.02 0.040 0.02 6.520 3.87 6.520 3.87 0.000 0.00 0.000 0.00 168.470 | 100.00| 168.470 |100.00
3 Pathanamthitta 201.030 99.87 200.990 99.85 0.100 0.05 0.140 0.07 0.160 0.08 0.160 0.08 0.000 0.00 0.000 0.00 201.290 | 100.00  201.290 | 100.00
4 Alappuzha 12.740 46.58 12.990 47.50 4.630 16.93 4.380 16.01 9.200 33.64 9.200 33.64 0.780 2.85 0.780 2.85 27.350 100.00 27.350 100.00
5 Kottayam 254.371 92.86 250.227 91.34 3.500 1.28 7.644 2.79 8.350 3.05 8.350 3.05 7.720 2.82 7.720 2.82 273.944 | 100.00 273.944  100.00
6 Idukki 206.523 66.50 217.430 70.02 5.320 1.71 4.720 1.52 64.523 20.78 60.000 19.32 34.174 11.00 28.390 9.14 310.540 |100.00 | 310.540 |100.00
7 Ernakulam 103.630 95.38 102.230 94.09 0.870 0.80 2.270 2.09 4.150 3.82 4.150 3.82 0.000 0.00 0.000 0.00 108.650 | 100.00 | 108.650 ' 100.00
8 Thrissur 188.710 91.53 188.710 91.53 0.060 0.03 0.060 0.03 17.000 8.25 17.000 8.25 0.400 0.19 0.400 0.19 206.170 | 100.00 | 206.170 | 100.00
9 Palakkad 468.435 93.72 468.435 93.72 21.583 4.32 21.583 4.32 5.244 1.05 5.244 1.05 4.560 0.91 4.560 0.91 499.822 1 100.00 499.822  100.00
10 Malappuram 195.620 90.23 196.470 90.63 3.670 1.69 2.820 1.30 12.610 5.82 12.610 5.82 4.890 2.26 4.890 2.26 216.790 |100.00 | 216.790 | 100.00
11 Kozhikode 275.440 93.24 275.440 93.24 0.000 0.00 0.000 0.00 3.960 1.34 3.960 1.34 16.020 5.42 16.020 5.42 295.420 | 100.00  295.420 | 100.00
12 Kannur 181.700 91.81 181.700 91.81 3.950 2.00 3.950 2.00 3.590 1.81 3.590 1.81 8.670 4.38 8.670 4.38 197.910 | 100.00| 197.910 |100.00
13 Kasargod 254.310 95.04 254.310 95.04 6.300 2.35 6.300 2.35 6.960 2.60 6.960 2.60 0.000 0.00 0.000 0.00 267.570 1 100.00  267.570 | 100.00

Total 2594.829 90.51 2601.252 90.73 50.183 1.75 54.067 1.89 144.717 5.05 140.194 4.89 77.214 2.69 71.430 2.49 2866.946 | 100.00 | 2866.946 | 100.00
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Graph 2.3 Percentage of Current fallow over total area before SC work and after SC work

. Percentage or current raliow over total area pertore oC WoOrk and afttersC Work |

I:laatr:: Alapp | Kotta Idukki Ernak | Thriss| Palak leraa Kozhi | Kann | Kasar
e uzha | yam ulam | ur | kad pp kode | ur | god

Graph 2.4 Percentage of area cultivated over total area before SC work and after SC work

Fercentage oj area cuitivated over totai area ovejore >oC work ana ajter oC work
120.00
100.00
80.00
60.00
40.00
20.00
0.00 =
iru
vanan| Kolla EISIE] Alapp | Kotta .|Ernak | Thriss | Palak LT Kozhi | Kann | Kasar
namt Idukki ppura
thapu| m . uzha | yam ulam | ur | kad kode | ur | god
hitta m
ram
W Before SC Work |97.19(96.1199.87 | 46.58|92.86 | 66.50 | 95.38 | 91.53|93.7290.23 93.24|91.81|95.04
m After SC Work |97.19(96.1199.8547.50(91.34|70.0294.0991.53|93.7290.63 93.24|91.81|95.04
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Table-2.7  Land use particulars of Control Plots (area in acres)

ol A?ea Current Other use Are}a not Total
No Districts Cultivated fallow Cultivated

Area % Area % Area % Area % Area %
1 2 3 4 5 6 7 8 9 10 11 12
1 | Thiruvananthapuram 10.390 91.38 |0.000 (0.00 |0.980 8.62 0.000 0.00 11.370 100.00
2| Kollam 22.960 92.69 [(0.100 [(0.40 |1.710 6.90  (0.000 0.00 |24.770 100.00
3 | Pathanamthitta 20.060 89.08 (0.400 (1.78 |1.860 8.26  (0.200 0.89 22.520 100.00
4 Alappuzha 2.180 56.62 ]0.120 |3.12 |[1.380 35.84 |0.170 4.42 3.850 100.00
5 | Kottayam 46.207 96.02 (0.050 [0.10 |1.555 3.23 0.310 0.64  148.122 100.00
6 | Idukki 62.189 69.73 |3.614 |4.05 |[15.423 (17.29 [7.964 8.93  [89.190 100.00
7 | Ernakulam 20.960 96.72 |0.000 (0.00 |0.710 3.28  (0.000 0.00 [|21.670 100.00
8 | Thrissur 16.910 90.96 [(0.000 (0.00 |1.680 9.04  (0.000 0.00 18.590 100.00
9 | Palakkad 83.030 91.19 |5.360 [5.89 |2.660 2.92 0.000 0.00 |91.050 100.00
10 | Malappuram 33.880 95.87 [0.270 [0.76 |0.990 2.80  (0.200 0.57 35.340 100.00
11 | Kozhikode 140.810 [98.63 |0.000 [0.00 |1.480 1.04 |0.470 0.33 142.760 |100.00
12 | Kannur 37.110 92.11 |0.800 |1.99 |1.780 4.42 0.600 1.49 40.290 100.00
13 | Kasargod 43.900 95.62 (0.450 (0.98 |1.560 3.40  (0.000 0.00 45.910 100.00
Total 540.586 [90.79 [11.164 [1.87 [33.768 |5.67 9.914 1.67 595.432  |100.00

Table 2.7 shows the land use particulars of control plots which describes the area
cultivated current fallow, other use of land and the area not cultivated. It indicates there is no
significant change compared to the area treated with Soil Conservation works in the case of

land use.

Graph 2.5 Percentage of area cultivated over total area in control plots
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Graph 2.6 percentage of Area not cultivated and other use over total area in control plots

Graph 2.7 Percentage of Current fallow over total area in control plots
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2.4 Crop Pattern

In order to reduce the soil loss an appropriate cropping pattern is essential. The selection of
suitable vegetation that form good canopy can reduce erosion since soil loss is governed by the extent
of exposed land surface. The binding force of the roots also offers good resistance to erosion. Grass
roots have excellent soil binding property. Legumes are also good soil binders. The grasses, legumes
and tree crops are classified as erosion preventing or soil conserving crops while cereals, tapioca,
ginger, etc. are erosion permitting/erosion favoring crops.

Depending upon the capability class to which a land belongs and the socio-economic needs of

the people, the appropriate crops can be selected to achieve maximum conservation of soil and water.

2.5 Contour Farming

Contour farming refers to village practices of applying all treatments along contour; i.e. across the
direction of the slope. The crops are cultivated along contour ridges and furrows. In regions of low
rainfall contour farming helps in the conservation of rainwater and in human areas it reduces soil loss
and increases recharge of aquifers. This practice can minimize the effects of flash floods and
droughts.

Mixed farming, intercropping, mixed cropping, multi-storage cropping, etc. are also beneficial
in controlling soil erosion.

The growing of perennial horticultural crops, including plantation crops will give a permanent
protective cover for the soil. In high rainfall areas of the humid tropics this higher level tree cover for
the soil helps in reducing the erosive action of highly intensive rainfall.

Consequent in the introduction of the soil conservation Programmes significant changes in the
cropping pattern occurred which favours perennial crops. In Table- 2.8 the area under perennial crops

has decreased from 2370.884 acres t02370.120 acres. It showed decrease of 0.03%. At the same
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time the percentage change occurred in the cultivation of seasonal crops increased as 3.16%.

The figures in the table reveals that after the introduction of soil conservation programmes,
the area of perennial crops like Pepper, Nutmeg, Mango Coffee and Rubber shows a positive
increase. These are 6.55.%,0.14%, 2.85% ,2.16 % and 0.16% respectively. While the variation of area
under Coconut,Arecanut, Cashew, Jack, Papaya have decreased to 0.01%, 9.16% 3.57%, 9.97%
and 5.88. % respectively after the soil conservation programme..

In seasonal crops, the cultivation of Plantain, Tapioca, Cheera, chenai, Elephant foot Yam
Ginger, Pineapple area increased considerably. The respective percentage changes recorded as
19.91%, 27.96%, 42.86%, 14.29% , 72.14%, 5.38%, 0.01%. While the variation of area under
Banana, Paddy, and Colacasia have decreased to 4.69 %, 3.83%, 0.45 % respectively after the soil

conservation programme.
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Thiruvananthapuram

Pathanamthitta

Kottayam

Ernakulam

Palakkad

Kozhikode

Kasargod

Area

89.062

244.467

274.334

31.199

328.071

275.823

251.188

99.79

98.65

97.67

29.87

99.74

98.68

99.04

Department of Economics and Statistics

Area

91.266

240.510

267.915

30.677

313.414

264.448

249.970

99.60

98.40

96.95

29.93

99.57

99.36

99.03

Area

0.190

3.350

6.538

73.261

0.865

3.702

2.438

0.21

1.35

2.33

70.13

0.26

1.32

0.96

Area

0.367

3.920

8.439

71.810

1.365

1.715

2.438

0.40

1.60

3.05

70.07

0.43

0.64

0.97

Area

89.252

247.817

280.872

104.460

328.936

279.525

253.626

100.00

100.00

100.00

100.00

100.00

100.00

100.00

Area

91.633

244.430

276.354

102.487

314.779

266.163

252.408

Table 2.8 Area wise Crop Pattern before and after SC work (Area in Acres)
Perennial Crops Seasonal Crops Total Gross area cropped
S1 .

100.00

100.00

100.00

100.00

100.00

100.00

100.00
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Graph 2.8 Percentage of Area under Perennial Crops Before and After SC Work
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Graph 2.9 Percentageof Area under Seasonal Crops Before and After SC Work
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After the introduction of Soil Conservation works area under perennial crops increases in
Thiruvananthapuram (89.062 to 91.266), Kollam(164.503 to 165.916), Alappuzha(9.665 to
10.250), Idukki (195.709 to 207.190), Malappuram (192.966to 204.197), Kannur (150.733

to 158.608) and Thrissur (163.164to 165.759)districts.

Similarly seasonal crops are increased in 8 districts. Thiruvananthapuram, Kollam,

Alappuzha etc.
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Table 2.9 — Area Under Selected Perennial Crops before and after SC work with percentage of variation.

:é Districts pepper Rubber coconut Arecanut
Before After SC % Before After SC % Before After SC % Before After SC %
SC work work change SC work work change SC work work change SC work work change
1 2 3 4 5 6 7 8 9 10 11 12 13 14
. 1.111 1.204 8.37 82.996 84.577 1.90 4.106 4.577 11.47 0.036 0.035 -2.78
1 Thiruvananthapuram
0.877 1.037 18.24 140.070 140.243 0.12 16.398 16.528 0.79 0.152 0.152 0.00
2 Kollam
3 Pathanamthitta 2.184 2.180 -0.18 231.026 227.036 -1.73 8.765 8.846 0.92 0.301 0.306 1.66
0.102 0.102 0.00 8.772 9.264 5.61 0.235 0.280 19.15
4 | Alappuzha
9.756 9.714 -0.43 218.387 212.298 -2.79 33.480 33.257 -0.67 1.065 1.062 -0.28
5 Kottayam
. 28.842 31.268 8.41 122.541 129.705 5.85 22.659 24.453 7.92 0.711 0.724 1.83
6 Idukki
0.540 0.110 -79.63 22.832 22.802 -0.13 4.249 4.189 -1.41 0.633 0.631 -0.32
7 Ernakulam
. 0.337 0.365 8.31 105.606 106.106 0.47 43.667 44.795 2.58 12.614 13.553 7.44
8 Thrissur
9 Palakkad 0.033 0.033 0.00 169.003 153.326 -9.28 1.088 1.102 1.29
1.657 1.660 0.18 136.119 136.498 0.28 49.704 60.740 22.20 3.317 3.238 -2.38
10 | Malappuram
. 3.394 4.192 23.51 142.667 144.747 1.46 107.403 100.319 -6.60 16.603 10.827 -34.79
11 | Kozhikode
1.155 1.156 0.09 94.019 95.764 1.86 6.900 14.806 114.58 0.590 0.590 0.00
12 | Kannur
5.262 5.849 11.16 149.393 148.123 -0.85 70.226 70.178 -0.07 20.420 19.973 -2.19
13 | Kasargod
Total 55.250 58.870 6.55 1445.656 | 1447.899 0.16 545.332 545.278 -0.01 57.765 52.473 -9.16
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Table2.9—Contd.........

Jack Mango Cashew
Before After SC % Before SC After SC % Before SC | After SC %
Sl No District SC work work R work work v work work change
15 16 17 18 19 20 21 22 23
. 0.530 0.560 5.66 0.240 0.270 12.50 0.032 0.032 0.00
1 Thiruvananthapuram
4.250 2.230 -47.53 2.680 5.650 110.82 0.076 0.076 0.00
2 Kollam
3 Pathanamthitta 1.490 1.490 0.00 0.060 0.060 0.00 0.352 0.363 3.13
0.250 0.280 12.00 0.120 0.130 8.33 0.110 0.110 0.00
4 Alappuzha
2.770 2.760 -0.36 0.440 0.440 0.00 0.777 0.777 0.00
5 Kottayam
6 Idukki 2.810 2.810 0.00 1.240 1.240 0.00
1.320 1.320 0.00 0.190 0.190 0.00 0.022 0.022 0.00
7 Ernakulam
. 0.240 0.240 0.00 0.120 0.120 0.00 0.432 0.432 0.00
8 Thrissur
9 Palakkad 132.784 133.790 0.76
0.710 0.730 2.82 0.480 0.460 -4.17 0.540 0.432 -20.00
10 Malappuram
1 Kozhikode 0.360 0.370 2.78 0.120 0.120 0.00 0.360 0.360 0.00
0.100 0.100 0.00 0.050 0.000 -100.00 47919 46.192 -3.60
12 Kannur
13 e 5.030 4.990 -0.80 0.464 0.464 0.00
Total 19.86 17.880 -9.97 138.524 142.470 2.85 51.084 49.260 -3.57
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Table2.9—Contd.........

Nutmeg Tamarind coffee
. Before After SC % Before SC After SC % Before SC | After SC %
S1No District
SC work work work work work work change
change change
24 25 26 27 28 29 30 31 32

1 Thiruvananthapuram 0.011 0.011 0.00
2 Kollam
3 Pathanamthitta 0.104 0.104 0.00
© || Al 0.065 0.073 1231 0.011 0.011 0.00
J Loz 1.119 1.119 0.00 0.055 0.055 0.00 1.389 1.388 -0.07
6 Idukki 9.880 9.964 0.85
v | ok 1.226 1.226 0.00
O | Mk 0.148 0.148 0.00
0 | eleded 2.430 2.430 0.00
10 Malappuram 0.370 0.370 0.00 0.044 0.044 0.00
|| et 0.482 0.482 0.00 0.203 0.370 82.27
12 Kannur
| R 0.082 0.082 0.00

Total 5.922 5.930 0.14 0.121 0.121 0.00 11.576 11.826 2.16
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Table2.9—Contd.........

Papaya Others Total
SI No. District Before SC After SC % Before SC After SC % Before SC After SC %
work work change work work change work work change

33 34 35 36 37 38 39 40 41

. Ul iz 0.000 0.000 NaN 89.062 91.266 2.47
2 Lotz 0.000 0.000 NaN 164503 | 165.916 0.86
. Peithrmeei e 0.185 0.125 32.43 244467 | 240510 | -1.62
“ Chppedis 0.000 0.000 NaN 9.665 10.250 6.05
. Koy 0.060 0.055 -8.33 5.036 4.990 -0.91 274334 | 267.915 234
e Ul 7.026 7.026 0.00 195709 | 207.190 5.87
7 il Lo 0.187 0.187 0.00 31.199 30.677 167
4 lhitsgurr 0.000 0.000 NaN 163.164 | 165.759 1.59
2 Peleldind 22.733 22.733 0.00 328071 | 313414 | -447
| Wsloppumn 0.025 0.025 0.00 0.000 0.000 NaN 192.966 | 204.197 5.82
i Waziliodle 4.231 2.661 -37.11 275.823 264.448 -4.12
Iz | s 0.000 0.000 NaN 150733 | 158.608 5.22
1 Wsiazed 0.311 0.311 0.00 251.188 249.970 -0.48
Total 0.085 0.080 5.88 39.709 38.033 422 2370.884 | 2370.120 |  -0.03
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Table 2.9 shows the area under some major perennial crops such as, Pepper, Rubber,
Coconut, Arecanut, Mango, Jack, Cashew etc before and after Soil Conservation works .In case
of area of Pepper major increase can be seen in Kollam (18.24%), Kozhikode (23.51%) &

Kasargod (11.16%).
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Table 2.10 - Area Under Selected Seasonal Crops before and after SC work with percentage of variation.

Plantain Banana Pineapple
Sl District Before SC | After SC % Before SC | After SC % Before SC | After SC | % change
Work Work change Work Work change Work Work

1 Thiruvananthapuram 0.120 0.118 -1.67 0.050 0.149 198.00

2 | Kollam 0.804 1.043 29.73 0.412 0.711 72.57

3 Pathanamthitta 0.920 1.100 19.57 0.110 0.130 18.18

4 | Alappuzha 0.379 0.452 19.26 0.005 0.005 0.00

5 Kottayam 0.896 1.240 38.39 3.356 4.224 25.86 0.016 0.015 -6.25

6 | Idukki 3.958 4313 8.97 1.851 2.032 9.78 3.076 3.076 0.00

7 | Ernakulam 0.573 0.672 17.28 4.078 4.078 0.00 4.600 4.600 0.00

8 Trissur 5.148 6.666 29.49 0.074 0.099 33.78

9 | Palakkad 0.865 0.865 0.00

10 | Malappuram 0.458 0.527 15.07 0.121 0.111 -8.26 0.008 0.010 25.00

11 | Kozhikkode 0.438 0.591 34.93 2.494 0.334 -86.61

12 | Kannur 0.284 0.284 0.00 0.092 0.092 0.00

13 | Kasaragod 1.228 1.228 0.00 0.962 0.962 0.00 0.248 0.248 0.00

Total 15.206 18.234 19.91 14.470 13.792 -4.69 7.948 7.949 0.01
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Table 2.10 —Contd.....

Tapioca Cheera Paddy
SL.No Dis(ais Before SC | After SC % Before SC | After SC | % change | Before SC | After SC %
Work Work change Work Work Work Work change

1 Thiruvananthapuram 0.020 0.100 400.00
2 Kollam 1.020 1.862 82.55
3 Pathanamthitta 0.930 1.210 30.11 0.010 0.010 0.00 0.010 0.010 0.00
4 Alappuzha 0.020 0.040 100.00 0.040 0.020 -50.00 2.520 2.520 0.00
5 Kottayam 1.640 2.310 40.85
6 Idukki 0.735 0.773 5.17
7 Ernakulam 5.150 5.950 15.53 0.000 0.050 Infinity 58.360 55.960 -4.11
8 | Thrissur 0.000 0.010 | Infinity 1.800 1.800 0.00
9 Palakkad
10 | Malappuram
11 Kozhikkode 0.330 0.350 6.06 0.020 0.020 0.00
12 | Kannoor 0.025 0.025 0.00
13 Kasaragod

iTotal 9.870 12.630 27.96 0.070 0.100 42.86 62.690 60.290 -3.83
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Table 2.10 —Contd.....

Ginger Chenai Elephant Foot Yam
SINo. District Before SC | After SC % Before SC | After SC % Before SC | After SC %
Work Work change Work Work change Work Work change

1 Thiruvananthapuram
) Kollam 0.180 0.230 27.78 0.070 0.171 144.29
3 Pathanamthitta 0.620 0.640 3.23 0.020 0.030 50.00 0.010 0.010 0.00
4 Alappuzha 0.010 0.010 0.00
5 Kottayam 0.470 0.470 0.00 0.010 0.010 0.00
6 Idukki
7 Ernakulam
8 Trissur
9 Palakkad
10 Malappuram
11 e asde 0.020 0.020 0.00 0.050 0.050 0.00 0.050 0.050 0.00
12 Kannur
13 Kasaragod

Total 1.300 1.370 5.38 0.070 0.080 14.29 0.140 0.241 72.14
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Table 2.10 —Contd.....

Colacasia Turmeric Greengram
SINo. District Betore | Afeersc | % Before SC | After SC | % Before SC | After SC | %
Work Work change Work Work change Work Work change
1 Thiruvananthapuram
2 Kollam 0.190 0.190 0.00
3 Pathanamthitta 0.030 0.030 0.00
4 Alappuzha 0.110 0.020 -81.82 0.300 0.300 0.00
5 Kottayam 0.150 0.150 0.00
6 Idukki
7 Ernakulam
8 Trissur
9 Palakkad
10 Malappuram
11 Kozhikkode 0.300 0.300 0.00
12 Kannur
13 Kasaragod
Total 0.440 0.350 -20.45 0.340 0.340 0.00 0.300 0.300 0.00
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Table 2.10 —Contd.....

Others Total
SliNe- District Before SC After SC % change | Before SC After SC % change
Work Work Work Work
1 Thiruvananthapuram 0.190 0.367 93.16
2 Kollam 2.676 4.207 57.21
3 Pathanamthitta 0.690 0.750 8.70 3.350 3.920 17.01
4 Alappuzha 0.160 0.160 3.544 3.527 -0.48
5 Kottayam 0.020 6.538 8.439 29.08
6 Idukki 0.000 9.620 10.194 5.97
7 Ernakulam 0.500 0.500 73.261 71.810 -1.98
8 Trissur 0.000 7.022 8.575 22.12
9 Palakkad 0.500 0.865 1.365 57.80
10 Malappuram 0.050 0.250 400.00 0.637 0.898 40.97
11 Kozhikkode 3.702 1.715 -53.67
12 Kannur 0.401 0.401
13 Kasaragod 2.438 2.438
Total 1.400 2.180 55.71 114.244 117.856 3.16
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Table 2.11 —Details of Crop wise production and Value of Perennial Crops.

Before SC Work After SC Work Value at % Change
District Name of crops Units Constant over
Production Value Production Value Price Production
pepper(Pepper dry) Quintal 0.570 32866.44 0.760 29640.00 43821.92 33.333
pepper(Pepper green) Quintal 6.700 121437.50 10.120 158125.00 183425.00 51.045
Rubber(Rubber ungarbled) Quintal 619.800 6598824.73 721.500 8171709.00 7681594.05 16.409
coconut(With husk) Number 11170.000 194916.50 11785.000 [221204.45 205648.25 5.506
Arecanut Number 1295.000 2369.85 1665.000 3146.85 3046.95 28.571
g
g mango Quintal 17.550 49359.39 24.600 116850.00 69187.50 40.171
o,
i:: Cashew Quintal 0.120 864.75 0.150 1875.00 1080.94 25.000
=
g Tamarind(Tamarind without Quintal 0.200 1612.50 0.240 0.00 1935.00 20.000
E seed and husk)
g= Total 7002251.66 8702550.30 8189739.61
=
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Table 2.11-Contd.....

%

o Before SC Work After SC Work Value at
District Name of crops Units Constant Clhemige
Production Value Production Value Price over
Production

pepper(Pepper dry) Quintal 0.360 20605.71 0.416 18015.71 23811.05 15.556
pepper(Pepper green) Quintal 8.955 208949.98 9.935 136526.75 231816.63 10.944
Rubber(Rubber ungarbled) Quintal 734.720 8171210.56 955.750 11136399.00  [10629402.30 |30.084
Coconut(With husk) Number 29948.000 626512.16 32193.000  |813195.18 673477.56 7.496
Coconut(With out husk) Number 352.000 7360.32 368.000 9303.04 7694.88 4.545

= Arecanut Number 16938.000 28117.08 17758.000  35338.42 29478.28 4.841

<

E Jack Quintal 141.330 117224.76 151.940 306614.92 126025.11 7.507
mango Quintal 2.930 6359.95 3.130 8394.66 6794.07 6.826
Cashew Quintal 0.370 2912.72 0.420 5576.76 3306.33 13.514

9189253.24 12469364.44 | 11731806.22
Total
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Table 2.11—Contd.....

Before SC Work After SC Work Value at %
District . Constan Change
Name of crops Units Production Value Production Value t Price over
Production
pepper(Pepper green) Quintal 24.280 458082.70 34.640 364863.12 653541.45 42.669
Rubber(Rubber ungarbled) Quintal 629.750 6682170.25 713.400 8002207.80 7569766.12  |13.283
g coconut(With husk) Number 15231.000 262430.13 17464.000  [326052.88 300904.72 14.661
2=
§ Arecanut Number 3238.000 5731.26 4120.000 7539.60 7292.40 27.239
<
<
5 Coco(with husk) Quintal 0.700 3285.85 -100.000
Total 7411700.19 8700663.40 8531504.69
pepper(Pepper dry) Quintal 0.360 0.00 0.520 24700.00 0.00 44.444
coconut(With husk) Number 32240.000 495851.20 32734.000  1609179.74 503448.92 1.532
Arecanut Number 30750.000 55723.50 33945.000  [62119.35 62119.35 10.390
Jack Quintal 14.230 0.00 16.700 17985.90 0.00 17.358
—E: mango Quintal 2.100 4200.00 2.240 6063.68 4480.00 6.667
=
o,
§ Cashew Quintal 0.960 0.00 1.150 10493.75 0.00 19.792
Nutmeg Quintal 0.410 0.00 0.500 7423.50 0.00 21.951
Tamarind(Tamarind without  |Quintal 0.040 0.00 0.050 855.20 0.00 25.000
seed and husk)
Total 555774.70 738821.12 570048.27
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Table 2.11—Contd....

Before SC Work After SC Work Value at % Change
District Name of crops Units Constant over
Production Value Production Value Price Production
Pepper(Pepper dry) Quintal 59.290 3720633.10 69.100 2760614.10 4336241.28  16.546
Rubber(Rubber garbled) Quintal 1118.590 13365282.42 1712.850 21304428.30  20465697.04 53.126
Coconut(With husk) Number 67674.000 1082784.00 89876.000 1700453.92 1438016.00  32.807
Arecanut Number 172839.000  290369.52 200420.000 |360756.00 336705.60 15.958
Jack Quintal 143.290 0.00 198.350 114051.25 0.00 38.426
§ Mmango Quintal 0.240 426.67 2.050 3989.30 3644.45 754.167
<
E Cashew Quintal 0.068 0.00 0.102 920.55 0.00 50.000
Nutmeg Quintal 10.554 281000.25 14.338 238684.69 381749.25 35.854
Coco(without husk) Quintal 19.480 99429.27 23.380 81432.54 119335.49 20.021
Coffee(Dry Robusta) Quintal 16.600 118275.00 19.820 146053.58 141217.50 19.398
Total 18958200.23 26711384.23 27222606.62
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Evaluation study on Soil Conservation in Kerala 2018-19

Before SC Work After SC Work Value at % Change
District Name of crops Units Constant over
Production Value Production Value Price Production
pepper(Pepper dry) Quintal 57.910 3641010.68 66.260 2660339.00 4166005.40  |14.419
Rubber(Rubber garbled) Quintal 894.740 10739984.75 928.000 11199104.00  |11139220.16 3.717
Rubber(Rubber ungarbled) Quintal 12.000 129833.28 12.100 132507.10 130915.22 0.833
coconut(With out husk) Number 50731.000 1007010.35 55650.000 1113000.00 1104652.50  9.696
Arecanut Number 90350.000 112937.50 94204.000 57464.44 117755.00 4.266
Jack Quintal 322.610 0.00 330.810 241160.49 0.00 2.542
'—% mango Quintal 139.350 0.00 146.790 220185.00 0.00 5.339
§ coco(with husk) Quintal 211.400 189600.44 221.930 174880.84 199044.58 4.981
coffee(Dry robusta) Quintal 149.450 1074274.97 155.650 1013437.15 1118841.77  4.149
Total 16894651.97 16812078.02 | 17976434.63
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Table 2.11-Contd.....

District Before SC Work After SC Work Value at % Change
Name of crops Units Production Value Production Value Constant over
Price Production

pepper(Pepper dry) Quintal 0.450 27728.44 0.675 26516.39 41592.66 50.000

Rubber(Rubber ungarbled) Quintal 181.715 2007420.14 202.375 2225113.13  2235652.81 11.369

coconut(With husk) Number 12615.000  202218.45 16554.000 308069.94 265360.62 31.225

Arecanut Number 67493.000 66143.14 77973.000 84990.57 76413.54 15.528

Jack Quintal 18.650 10425.35 25.250 32667.20 14114.75 35.389

§ mango Quintal 5.400 11480.40 7.700 28528.50 16370.20 42.593

E Cashew Quintal 0.440 3004.83 0.520 5856.86 3551.17 18.182

g Nutmeg Quintal 21.200 562987.20 25.060 438950.96 665493.36 18.208

= coco(without husk) Quintal 3.940 17954.34 4.800 22230.01 21873.31 21.827

Total 2909362.29 3172923.56 | 3340422.42

pepper(Pepper dry) Quintal 1.080 64878.84 1.410 55314.30 84702.93 30.556

Rubber(Rubber garbled) Quintal 656.200 7925071.77 777.100 9661684.30  9385207.66  |18.424

. coconut(With out husk) Number 89865.000 1258110.00 122935.000  2222664.80  (1721090.00  [36.800

é Arecanut Number 320400.000 1637596.00 483600.000  [768924.00 962364.00 50.936
I

Jack Quintal 14.000 7112.00 15.900 15900.00 8077.20 13.571

mango Quintal 1.700 3902.90 2.050 7453.80 4706.45 20.588

Total 9905790.01 12744973.17 | 12178146.11
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Table 2.11 —Contd.....

Before SC Work After SC Work Value at % Change
District Name of crops Units Constant over
Production Value Production Value Price Production
pepper(Pepper dry) Quintal 0.130 7924.99 0.150 5804.10 9144.22 15.385
coconut(With husk) Number 1007390.000 13237104.60 1091010.000 19310877.00 14335871.40 8.301
Arecanut Number 154900.000 198272.00 176000.000 327360.00 225280.00 13.622
mango Quintal 11405.000 19281635.15 12623.000 38904086.00 21340822.49 10.680
o)
%3 Nutmeg Quintal 9.050 252838.90 11.600 205412.80 324080.80 28.177
<
Z:: coco(without husk) Quintal 100.120 450540.00 111.000 1533909.00 499500.00 10.867
Total 33428315.64 60287448.90 36734698.91
Pepper(Pepper dry) Quintal 3.795 229067.79 4.410 170777.25 266189.45 16.206
Rubber(Rubber ungarbled) Quintal 1446.010 16061006.63 1573.980 17773382.16 17482384.74 8.850
coconut(With out husk) Number 221872.000 2516028.48 257531.000 3605434.00 2920401.54 16.072
Arecanut Number 356204.000 484437.44 404360.000 525668.00 549929.60 13.519
Jack Quintal 206.300 0.00 176.500 176500.00 0.00 -14.445
=
g Mango Quintal 20.800: 27456.00 25.950 80185.50 34254.00 24.760
& |Cashew Quintal 3.000 21712.50 3.200 38745.60 23160.00 6.667
S
§ Nutmeg Quintal 4.000 106860.00 4.800 87345.60 128232.00 20.000
Tamarind(Tamarind with seed and
husk) Quintal 0.650 1706.25 0.960 5333.76 2520.00 47.692
Total 24621999.87 23743880.34 25169024.68
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Table 2.11 —Contd....

District e e Units Before SC Work After SC Work Value at % Sil:;lge
Production Value Production Value Constant Price | p o quction
pepper(Pepper dry) Quintal 8.158 478546.07 9.867 378883.00 578795.46 20.949
Rubber(Rubber garbled) Quintal 82.700 993376.68 96.750 1199603.25 1162142.62 16.989
Rubber(Rubber ungarbled) Quintal 769.950 8386041.28 1531.750 18042483.25 16683315.52 98.941
coconut(With out husk) Number 384982.000 4654432.38 418786.000 6700576.00 5063122.74 8.781
Arecanut Number 1107768.000 1152078.72 1153087.000 1475951.36 1199210.48 4.091
% mango Quintal 0.400 1071.12 0.400 0.00 1071.12 0.000
% Cashew Quintal 3.520 24170.67 4.241 49971.70 29121.55 20.483
< Nutmeg Quintal 1.460 37767.28 1.560 29256.24 40354.08 6.849
coco(without husk) Quintal 15.330 65770.01 18.390 67472.91 0.00 19.961
coffee(Dry plantation) Quintal 2.300 16111.50 2.610 17011.98 18283.05 13.478
coffee(Dry robusta) Quintal 0.300 2220.00 0.400 2446.80 2960.00 33.333
Total 15811585.71 27963656.49 24778376.61
pepper(Pepper dry) Quintal 3.610 217509.72 4.820 182355.06 290414.64 33.518
Rubber(Rubber ungarbled) Quintal 362.700 3789206.68 501.350 5679292.80 5237713.75 38.227
coconut(With husk) Number 18785.000 216778.90 20835.000 354195.00 240435.90 10.913
‘é Arecanut Number 66100.000 111709.00 72800.000 131040.00 123032.00 10.136
5’ Cashew Quintal 77.950 600526.80 84.590 1121409.63 651681.36 8.518
Total 4935731.10 7468292.49 6543277.65
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Table 2.11 —Contd.....

. Before SC Work After SC Work % Change
District . Value at
Name of crops Units Constant Pri over
Production Value Production Value onstant Hice Production
pepper(Pepper dry) Quintal  |52.685 3185245.53 57.490 2216360.21 3475747.67 9.120
Rubber(Rubber ungarbled) Quintal  |1988.770 21644380.49  [2073.300 23126002.86  [22564345.89 4.250
coconut(With husk) Number [346940.000 4579608.00 367481.000 5879696.00 4850749.20 5.921
3 Arecanut Number 4488332.000 6418314.76 4624902.000 |7677337.32 6613609.86 3.043
g0
—
§ Cashew Quintal  [1.250 10109.38 1.500 20081.25 12131.25 20.000
e
Nutmeg Quintal  [1.950 59800.65 2.000 32626.00 61334.00 2.564
coco(without husk) Quintal  [7.650 37676.25 8.190 33402.18 40335.75 7.059
35935135.06 38985505.82 37618253.62
Total
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Table 2.11 —Contd.....

Name of crops Units
pepper(Pepper dry) Quintal
pepper(Pepper green) Quintal
Rubber(Rubber garbled) Quintal
Rubber(Rubber ungarbled) Quintal
coconut(With husk) Number
coconut(With out husk) Number
Arecanut Number
Jack Quintal

< mango Quintal
— Cashew Quintal
é Nutmeg Quintal
Tamarind(Tamarind without  |Quintal
seed and husk)
Tamarind(Tamarind with seed |Quintal
and husk)
coco(with husk) Quintal
coco(without husk) Quintal
coffee(Dry plantation) Quintal
coffee(Dry robusta) Quintal
Total

Before SC Work After SC Work

Production Value Production Value
188.398 11626017.31  215.878 8529319.12
39.935 788470.18 54.695 659514.87
2752.230 33023715.62  3514.700 43364819.85
6745.415 73470094.04  8285.505 94289097.10
1541993.000 20898203.94  1679932.000  29522924.11
747802.000 9442941.53 855270.000 13650977.84
6876607.000 9563799.77 7344834.000  11517635.91
860.410 134762.11 915.450 904879.76
11595.470 19385891.58  112837.910 39375736.44
88.178 666897.15 96.543 1263497.05
48.824 1306777.28 60.118 1044165.81
0.240 1612.50 0.290 855.20
0.650 1706.25 0.960 5333.76
212.100 192886.29 221.930 174880.84
146.520 671369.87 165.760 1738446.64
2.300 16111.50 2.610 17011.98
166.350 1194769.97 175.870 1161937.53

182386026.89

247221033.81

Value at
Constant
Price

13316466.67
1068783.08

42152267.48
90215090.41

22813912.57
10816961.66

10306237.06
148217.06
21481330.28
728850.57

1608423.39
1935.00

2520.00

199044.58

681044.56
18283.05
1263019.27

216822386.69

% Change
over
Production

14.586
36.960
27.704
22.832

8.946
14.371

6.809
6.397
10.715
9.486

23.132
20.833

47.692
4.635

13.131
13.478
5.723
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The crop wise yield and value as per the year 2018-19 is calculated in Table 2.11. In
Thiruvananthapuram most of all perennial crops shows hike in quantity and price after Soil

Conservation works.

In Kollam which illustrates high value of quantity and value of price in all perennial crops

mentioned in the table. Rubber shows as 30% of rise.

Pepper, Rubber, Arecanut& Coconut are indicated in Pathanamthitta district which

expresses an increase in quantity and value as well. Among these, rubber points to 13.28% of

rise.

Alappuzha, Idukki, Eranakulam, Thrissur, Kannur and Kasargod show an increase in all

Crops.
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Table 2.12- Crop wise yield and value of Seasonal crops.

Before SC Work After SC Work Value at % Change
DistrcE Name of crops Units Production Value Production Value Constant over
Price Production
g plantain Quintal 7.500 11878.85 7.420 20427.26 11752.17 -1.067
s
§ banana Quintal 4.060 14330.54 9.210 42412.05 32508.44 126.847
<
g Tapioca(Tapioca raw) Quintal 2.500 2313.80 9.950 15263.30 9208.92 298.000
é Tsiil 28523.19 78102.61 53469.54
plantain Quintal 51.060 97056.38 71.030 168554.19 135015.95 39.111
banana Quintal 26.240 108666.40  49.230 237288.60 203873.74 87.614
Tapioca(Tapioca raw) Quintal 56.290 0.00 246.900 270355.50 0.00 338.621
Ginger(Ginger green) Quintal 11.060 78817.87 12.490 65884.75 89008.61 12.929
Elephant Foot yam Quintal 4.000 9433.20 14.840 44297.40 34997.17 271.000
Ers Turmeric (Turmeric green) |Quintal 6.340 14053.70 7.525 17811.68 16680.44 18.691
< Total 308027.55 804192.12 479575.92
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District

Pathanamthitta

Alappuzha

Table —2.12 Contd...

Name of crops
plantain
banana
Tapioca(Tapioca raw)
Total

plantain

banana

Tapioca(Tapioca raw)
cheera

Paddy(Paddy High yeild)
Ginger(Ginger green)
Colocasia

Cowpea

Vazhuthana

Ladies finger

Bittergourd
Chillies green

Total

Department of Economics and Statistics

Units
Quintal
Quintal

Quintal

Quintal
Quintal
Quintal
Quintal
Quintal
Quintal

Quintal
Quintal
Quintal
Quintal

Quintal
Quintal

Evaluation study on Soil Conservation in Kerala 2018-19

Before SC Work After SC Work
Production Value Production Value
16.450 22406.22 22.680 38828.16
2.060 7022.90 2.630 10996.03
4.550 6049.58 9.150 16561.50
35478.70 66385.69
21.260 33810.78 25.580 52259.94
0.400 1472.22 0.500 2242.50
2.600 3277.98 6.050 8687.80
1.000 4467.86 0.450 1944 .45
36.360 66902.40 37.460 86270.38
0.300 2142.86 0.360 1859.40
12.350 41548.98 14.400 67089.60
1.600 7294 .40 2.550 13158.00
0.480 1290.00 0.300 818.10
1.800 4320.00 1.900 6750.70
0.900 3311.67 0.900 4309.20
0.800 3200.00 0.900 0.00
173039.15 245390.07

Value at
Constant
Price

30891.97

8966.12

12165.66

52023.75
40681.15
1840.28
7627.60
2010.54

68926.40
2571.43

48445.78
11625.45
806.25

4560.00

3311.67
3600.00

196006.54

% Change
over
Production

37.872

27.670

101.099

20.320
25.000
132.692
-55.000
3.025
20.000

16.599
59.375
-37.500

5.556

0.000
12.500
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Before SC Work After SC Work Value at % Change
District Name of crops Units Constant over
Production Value Production Value Price Production

plantain Quintal 49.690 72878.87 75.360 148986.72 110528.25 51.660
banana Quintal 172.550 590264.20 244.750 992706.00 [837248.14 41.843
pineapple Quintal 1.010 1764.35 1.350 2632.50 2358.29 33.663
Tapioca(Tapioca raw) Quintal 521.700 592833.75 824.070 967458.18  [936431.94 57.959
Ginger(Ginger green) Quintal 6.140 29271.59 8.000 29744.00 38138.88 30.293

§ Elephant Foot yam Quintal 0.240 550.90 0.300 804.30 688.63 25.000

<

E Cowpea Quintal 0.200 722.75 0.450 1899.90 1626.19 125.000
Turmeric (Turmeric green) |Quintal 5.330 10660.00 7.300 13665.60 14600.00 36.961

deizl 1298946.41 2157897.20 1941620.32

plantain Quintal 404.890 636786.66 447.200 794227.20 |703329.33 10.450

. banana Quintal 180.930 539773.86 202.030 707913.12  602722.16 11.662

=~

=

= pineapple Quintal 166.100 224235.00 171.000 299250.00 230850.00 2.950
Tapioca(Tapioca raw) Quintal 351.350 397830.09 376.650 522036.90 426477.03 7.201

Lzt 1798625.61 2323427.22 | 1963378.52
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Table —2.12 Contd...

District

Ernakulam

Name of crops

plantain

banana

pineapple
Tapioca(Tapioca raw)

cheera

Paddy(Paddy High yeild)
Cowpea

Ashgourd

Bittergourd

Snake gourd

Total

Units

Quintal

Quintal

Quintal

Quintal

Quintal

Quintal

Quintal

Quintal

Quintal

Quintal

Before SC Work

Production

55.040

304.870

125.730

475.290

0.000

1515.900

1.000

2.000

4.500

7.000

Value

82537.99

980053.39

259409.89

487500.20

0.00

2367835.80

3709.44

2299.84

14130.32

11421.06

4208897.93

After SC Work

Production Value
71.820 389879.89
329.780 1256303.50
152.990 326124.19
609.500 754707.28
2.000 3297.22
1565.420 3238853.98
1.500 7580.41
3.000 4130.64
6.000 24220.86
9.000 19013.40

6024111.37

Value at

Constant

Price

107701.27

1060130.57

315653.56

625158.06

2831.82

2445186.04

5564.16

3449.76

18840.42

14684.22

4599199.88

% Change
over
Production

30.487
8.171

21.681
28.237

Infinity

3.267

50.000
50.000
33.333

28.571
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Table —2.12 Contd...

D e ' Before SC Work After SC Work Value at % Change
Name of crops Units Constant over
Production Value Production Value Price Production
plantain Quintal 200.200 256422.12  315.200 558849.60 403717.62 57.443
banana Quintal 6.000 20057.52 8.100 32327.10 27077.65 35.000
‘é Tapioca(Tapioca raw) Quintal 1.000 1750.00 1342.00
§ Paddy(Paddy High yeild) Quintal 31.000 56374.12 31.700 66601.70 57647.08 2.258
Total 332853.76 659528.40 489784.35
3 Banana Quintal 66.500 186088.95 67.200 243264.00 188047.78 1.053
% Cowpea Quintal 0.000 0.00 9.600 37459.20 23280.00
an Total 186088.95 280723.20  211327.78
Plantain Quintal 50.490 71737.69 64.830 144181.92 92112.41 28.402
banana Quintal 12.000 34398.36 13.000 46488.00 37264.89 8.333
g pineapple Quintal 0.400 820.00 0.500 0.00 1025.00 25.000
% Cowpea Quintal 0.200 508.92 0.350 1261.40 890.60 75.000
§ Cucumber Quintal 0.000 0.00 0.200 253.40 154.47 Infinity
= Snake gourd Quintal 0.000 0.00 0.200 400.60 230.64 Infinity
Total 107464.97 192585.32 131678.01
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Before SC Work After SC Work Value at
District Name of crops Units Production Value Production Value Con.stant % Change
Price over
Production

Plantain Quintal 32.240 53845.34 46.430 84688.32 77544.60 44.014

3 Banana Quintal 212.535 674945.30 27.385 47595.13 86966.27 -87.115

% Tapioca(Tapioca raw) Quintal 11.100 13231.30 12.900 20536.80 15376.93 16.216

E Cheera Quintal 0.140 210.00 0.140 247.66 210.00 0.000
Ginger(Ginger green) Quintal 0.400 1801.67 0.500 980.00 2252.09 25.000
Elephant Foot yam Quintal 2.000 3866.65 2.350 5170.00 4543.33 17.500
Colocasia Quintal 5.940 17999.41 7.110 16680.06 21544.79 19.697

Total 765899.67 175897.97 208438.00

Plantain Quintal 10.600 21369.27 11.050 22376.25 22276.47 4.245
Banana Quintal 4.000 12752.76 4.250 16966.00 13549.81 6.250

é Tapioca(Tapioca raw) Quintal 4.800 6133.34 5.000 9160.00 6388.90 4.167

Q Total 40255.37 48502.25 42215.18

e plantain Quintal 39.088 73615.60 43.618 116314.83 82147.09 11.589

%ﬂ banana Quintal 90.780 264585.57 98.580 38651542.14 287319.30 8.592

= pineapple Quintal 8.800 21120.00 9.300 24296.25 22320.00 5.682

Total 359321.17 38792153.22 39178638
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Before SC Work After SC Work Value at % Change
Name of crops Units  Production Value Production Value Constant over
Price Production

plantain Quintal  938.508 143434577  1202.218 2539574.28 1817698.28 28.099
banana Quintal ~ 1082.925 343441197  1056.645 42288044.17  3387515.15 -2.427
pineapple Quintal  302.040 507349.24 335.140 652302.94 572206.85 10.959
Tapioca(Tapioca raw) Quintal  1430.180 1509170.04  2101.170 2586517.26  2040177.04 46.916
cheera Quintal  1.140 4677.86 2.590 5489.33 5052.36 127.193
Paddy(Paddy High yeild) Quintal ~ 1583.260 249111232 1634.580 3391726.06  2571759.52 3.241
Ginger(Ginger green) Quintal  17.900 112033.99 21.350 98468.15 131971.01 19.274
Elephant Foot yam Quintal  6.240 13850.75 17.490 50271.70 40229.12 180.288
Colocasia Quintal  18.290 59548.39 21.510 83769.66 69990.57 17.605

3 Cowpea Quintal  3.000 12235.51 14.450 61358.91 42986.40 381.667

% Vazhuthana Quintal  0.480 1290.00 0.300 818.10 806.25 -37.500

= Cucumber Quintal  0.000 0.00 0.200 253.40 154.47 Infinity
Ladies finger Quintal  1.800 4320.00 1.900 6750.70 4560.00 5.556
Ashgourd Quintal  2.000 2299.84 3.000 4130.64 3449.76 50.000
Bittergourd Quintal ~ 5.400 17441.99 6.900 28530.06 22152.09 27.778
Snake gourd Quintal  7.000 11421.06 9.200 19414.00 14914.86 31.429
Chillies green Quintal  0.800 3200.00 0.900 0.00 3600.00 12.500
Turmeric (Turmeric green) Quintal  11.670 24713.70 14.825 31477.28 31280.44 27.035
Total 9643422.43 51848896.64 10760504.16

Department of Economics and Statistics Page 61



Table-2.13 Quantity and Value of Selected perennial and seasonal crops

Evaluation study on Soil Conservation in Kerala 2018-19

Before SC Work After SC Work Value % Change
Name of crops Units production Value production Value at over
Constan production
t Price
Pepper(Pepper dry) Quintal 188.398 11626017.31 215.878 8529319.12| 13316466.67 14.586
Pepper(Pepper green) Quintal 39.935 788470.18 54.695 659514.87| 1068783.08 36.960
Rubber(Rubber garbled) Quintal 2752.230, 33023715.62 3514.700| 43364819.85| 42152267.48 27.704
Rubber(Rubber ungarbled) Quintal 6745.415 73470094.04 8285.505( 94289097.10| 90215090.41 22.832
Coconut(With husk) Number 1541993.000, 20898203.94 1679932.000, 29522924.11| 22813912.57 8.946
Coconut(With out husk) Number 747802.000 9442941.53 855270.000, 13650977.84| 10816961.66 14.371
Arecanut Number 6876607.000 9563799.77 7344834.000, 11517635.91| 10306237.06 6.809

_ Pack Quintal 860.410 134762.11 915.450 904879.76] 148217.06 6.397

<

£ |Mango Quintal 11595.470 19385891.58 12837.910, 39375736.44| 21481330.28 10.715

(]

-

&  |cashew Quintal 88.178 666897.15 96.543 1263497.05 728850.57 9.486
Nutmeg Quintal 48.824 1306777.28 60.118 1044165.81) 1608423.39 23.132
Tamarind(Tamarind without seed and
husk) Quintal 0.240 1612.50 0.290 855.20 1935.00 20.833
Tamarind(Tamarind with seed and husk) |Quintal 0.650 1706.25 0.960 5333.76 2520.00 47.692
Coco(with husk) Quintal 212.100 192886.29 221.930 174880.84) 199044.58 4.635
Coco (without husk) Quintal 146.520 671369.87 165.760 1738446.64| 681044.56 13.131
Coffee(Dry plantation) Quintal 2.300 16111.50 2.610 17011.98 18283.05 13.478
Coffee (Dry robusta) Quintal 166.350 1194769.97, 175.870 1161937.53| 1263019.27 5.723

Total 182386026.89 247221033.81 |216822386.69
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. Before SC Work After SC Work Value at Constant % Changq over
Name of crops Units - - Price production
production Value production Value

Plantain Quintal 938.508 1434345.77 1202.218 2539574.28 1817698.28 28.099
Banana Quintal 1082.925 3434411.97 1056.645 42288044.17  [3387515.15 -2.427
Pineapple Quintal 302.040 507349.24 335.140 652302.94 572206.85 10.959
Tapioca(Tapioca raw) Quintal 1430.180 1509170.04 2101.170 2586517.26 2040177.04 46.916
Cheera Quintal 1.140 4677.86 2.590 5489.33 5052.36 127.193
Paddy(Paddy High yeild) Quintal 1583.260 2491112.32 1634.580 3391726.06 2571759.52 3.241
Ginger(Ginger green) Quintal 17.900 112033.99 21.350 98468.15 131971.01 19.274
Elephant Foot yam Quintal 6.240 13850.75 17.490 50271.70 40229.12 180.288
Colocasia Quintal 18.290 59548.39 21.510 83769.66 69990.57 17.605
Cowpea Quintal 3.000 12235.51 14.450 61358.91 42986.40 381.667
Vazhuthana Quintal 0.480 1290.00 0.300 818.10 806.25 -37.500
Cucumber Quintal 0.000 0.00 0.200 253.40 154.47

= Ladies finger Quintal 1.800 4320.00 1.900 6750.70 4560.00 5.556

§ ‘Ashgourd Quintal 2.000 2299.84 3.000 4130.64 3449.76 50.000

§ Bittergourd Quintal 5.400 17441.99 6.900 28530.06 22152.09 27.778
Snake gourd Quintal 7.000 11421.06 9.200 19414.00 14914.86 31.429
Chillies green Quintal 0.800 3200.00 0.900 0.00 3600.00 12.500
Turmeric (Turmeric green) Quintal 11.670 24713.70 14.825 31477.28 31280.44 27.035

Total 9643422.43 51848896.64 | 10760504.16
All Crops 192029449.32 299069930.45|227582890.84
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S1

No

Table-2.14

Name of District

2

Income (Rs)

Before SC
Work

3

Thiruvananthapuram 7030774.85

Kollam
Pathanamthitta
Alappuzha
Kottayam
Idukki
Ernakulam
Thrissur
Palakkad
Malappuram
Kozhikode
Kannur

Kasargod

State

9497280.79
7447178.89
728813.85
20257146.64
18693277.58
7118260.22
10238643.77
33614404.59
19555740.06
16577485.38
4975986.47
36294456.23

192029449.32

After SC
Work

4
8780652.91
13273556.56
8767049.09
984211.19
28869281.43
19135505.24
9197034.93
13404501.57
60568172.10
22655957.19
28139554.46
7516794.74
77777659.04
299069930.45

Before SC
Work

5
3430425.00
4195768.00
5379700.00
383500.00
8285649.00
8791899.00
3833450.00
4419500.00
15603550.00
8319600.00
7492770.00
2488750.00
10547596.00

83172157.00

Wages

6
3260840.00
4737400.00
4015225.00
400900.00
10229022.00
6595019.00
2637050.00
5682400.00
12259050.00
5900300.00
9390250.00
2823800.00
9914320.00

77845576.00

Total Income, Expenditure and Net Income of beneficiaries (Rs)

Expenditure (Rs)

Fertilizers

7
608350.00
807570.00
1079100.00
28200.00
938674.00
1433304.00
510670.00
55500.00
2654499.00
494151.00
1445450.00
153850.00
2435908.00

12645226.00

After SC Work

Pesticides

8
80250.00
15300.00
14650.00
3000.00
54270.00
33530.00
93280.00
400.00
2872200.00
18300.00
45100.00
12250.00
0.00

3242530.00

Others

9
309030.00
127040.00
719900.00
12360.00
852439.00
1621495.00
1415485.00
73800.00
4162670.00
2748820.00
950450.00
344050.00
0.00

13337539.00

Total

10
4258470.00
5687310.00
5828875.00
444460.00
12074405.00
9683348.00
4656485.00
5812100.00
21948419.00
9161571.00
11831250.00
3333950.00
12350228.00

107070871.00

Net Income (Rs)

Before
SC
Work

11

3600349.85
5301512.79
2067478.89
345313.85
11971497.64
9901378.58
3284810.22
5819143.77
18010854.59
11236140.06
9095417.05
2487236.47
25746860.23
108867993.99

After SC
Work

12
452218291
7586246.56
2938174.09
539751.19
16794876.43
9452157.24
4540549.93
7592401.57
38619753.10
13494386.19
16308304.46
4182844.74
65427431.04

191999059.45
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Graph -2.10 Net Income of beneficiaries Before and After SC Work
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Table-2.15 Income, Expenditure and Net Income of Control Plots

1 Thiruvananthapuram 11.370 778480.53 356630.00 421850.53

2 Kollam 24.770 1045252.22 520225.00 525027.22

3 Pathanamthitta 22.520 1007112.57 653270.00 353842.57

4 Alappuzha 3.850 163660.89 89200.00 74460.89

5 Kottayam 48.122 3545745.12 1770970.00 1774775.12

6 Idukki 29.190 4810713.20 2508830.00 2301883.20

7 Ernakulam 21.670 1735430.88 1033700.00 701730.88

8 Thrissur 18.590 082675.59 395400.00 587275.59

9 Palakkad 01.050 6728474.80 2842800.00 3885674.80

10 Malappuram 35.340 2821898.38 1254300.00 1567598.38

11 Kozhikode 142.760 4198590.31 2605200.00 1593390.31

12 Kannur 40.290 1651374.08 824500.00 826874.08

13 Kasargod 45.910 32535838.14 2460035.00 30075803.14
State 595.432 62005246.71 17315060.00 44690186.71
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Graph -2.11 Income & Expenditure of Control Plots in rupees

Graph -2.12 Net Income of Control Plot in Rupees
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Table-2.16 Net income per acre before and after soil
conservationprogramme

Before SC Work

161.910

32743.58

27104.70

206.523

47943.22

188.710

30836.44

195.620

57438.61

181.700 13688.70

2601.252

108867993.99

After SC Work

7586246.56

539751.19

9452157.24

7592401.57

13494386.19

4182844.74

46854.71

41551.28

43472.19

40233.17

68684.21

23020.61

73810.25
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Graph -2.13 Cultivated Area in Acre Before and After SC Work
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Graph -2.15 Net Income per Acre in Rupees Before and After SC Work
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Table 2.17 Income per acre in the Control Plots

S1 No: Name of District Area cultivated Net Income (Rs) | Net Income per Acre
in acre (Rs)
1 2 3 4 5
1 Thiruvananthapuram 10.390 421850.53 40601.59
2 Kollam 22.960 525027.22 22867.04
3 Pathanamthitta 20.060 353842.57 17639.21
4 Alappuzha 2.180 74460.89 34156.37
5 Kottayam 46.207 1774775.12 38408.89
6 Idukki 62.189 2301883.20 37014.31
7 Ernakulam 20.960 701730.88 33479.53
8 Thrissur 16.910 587275.59 34729.48
9 Palakkad 83.030 3885674.80 46798.44
10 Malappuram 33.880 1567598.38 46269.14
11 Kozhikode 140.810 1593390.31 11315.89
12 Kannur 37.110 826874.08 22281.71
13 Kasargod 43.900 30075803.14 685098.02
State 540.586 44690186.71 82669.83

- ]
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Graph-2.16 District Wise cultivated Area in Acres in the ControlPlots
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Graph -2.17 District wise Net Income per Acre in Rupees in control plots
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2.6 Cost Benefit Analysis of Soil Conservation Programme

Productive benefits are the direct returns from the programmes implemented. In
regular agricultural lands, increase in the yield provides the productive benefits. In
addition, production from degraded land, which are cultivated after the soil

conservation measures are also taken into consideration.

Protective benefits are the intangible benefits derived from implementation of
soil conservation programme. These benefits are more stable and provide base for the
continued prosperity in the area. In the case of agricultural land, protective benefits are
assessed in terms of these increased values because of the prevention of further soil

erosion and its increased productive potentialities.

In the light of the present study an attempt is made for cost benefit analysis with
the collected data. Total cost incurred for the soil conservation works, including

maintenance work for the year 2018-19 isRs.124907821/-.

The total area under cultivation after soil conservation work was 2601.252
acres. The value of crops before the soil conservation programme comes to
Rs192029449.32The value of crops after the implementation of soil conservation
programme has also been calculated as Rs.299069930.45/-. It is estimated that the

value at constant price as Rs.227582890.84/-

Several benefits flow from the soil conservation programme implementation,

three of them, which derive special attentions are taken up for consideration.
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They are:

a. Extension of area under cultivation
b. Increase in productivity

c. Diversification of cropping pattern

a) Extension of area under cultivation

The study revealed that 6.423 (the difference between the area of
cultivation before and after sc work) acres of land has been additionally brought under
cultivation after soil conservation programme . This benefit is achieved only due to

the implementation of soil conservation programme.

b) Increase in Production

Production also increased due to the implementation of soil conservation
programme. In the case of perennial crops production of Nutmeg 23.13 %, Coco (with
husk) 4.64%, Mango 10.72%, Pepper dry 14.59%, Rubber (garbled) 27.70%, Coco
(without husk)13.13%, Pepper (green) 36.96.% increased. In the case of seasonal
crops, percentage increase in production elephant footYam 180.29%,Colocasial7.61 %,

Pineapple 10.96.% , Plantain 28.10 % and Ginger 19.27 % respectively.

¢) Diversification of cropping pattern

Soil Conservation Programmes increased the soil capacity and which
facilitates the cultivation of more remunerative crops. This advantage can be reaped
in full, only if the conservation programmes are followed properly, i.e. the
dissemination of new techniques of production, adequate provision of inputs and
service which will promote the land to improve production.. The conservation
programmes will lead to the growing of seasonal crops will accelerate conservation

of soil more effectively and potentially.

Department of Economics and Statistics Page 75



Evaluation study on Soil Conservation in Kerala 2018-19

Chapter I11

3.1 General Observations

The distribution of holdings of the selected beneficiaries of the soil conservation
programmes reveal that 46.81% of the beneficiary holding belongs to less than one acre,
41.98 % have holding area between one acre to 3 acres. And above 3 acre were 8.17% and

up to 5 acres were 2.87% respectively.

25% of the beneficiaries reported that contour bunds effectively controlled
soil erosion while about 75% were on the view that it moderately controlled soil

erosion.

About the fertility of the soil 4% were of the view that the conservation
measures have improved the fertility of the soil remarkably controlled while 96%
reported that the fertility of the soil has improved moderately and 0.5 % opinioned

that it has no effect on the fertility of the soil.

Similarly regarding the moisture retention 2% reported that the scheme has
substantially controlled moisture retention while 98% reported that the scheme has
caused moisture retention moderately only 0.7% reported that there is no effect. Details

are presented in Table No.3.1
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Table-3.1 Opinion of beneficiaries about effectiveness of bunds, Fertility of
the soil and Moisture retention

Effectiveness of Bunds Fertility of soil Moisture Retention
o Name of District o > o © > g - = e > & =
Z > oS 3 © 90 T © “E’ = 0 QS 0O | <
% g =5 £ 23 53 ° 3 R s | 2|2
n 5} 3 0 m = = Z > s 0 g o O
= k= o| § & =5 e % 5 =
@ ca| z | FE | QE E |£8 |28 |2
= ~ = E n
1 2 3 4 5 6 7 8 9 10 11 12
1 Thiruvananthapuram 0 104 0 0 104 0 0 104 0 104
2 Kollam 0 283 0 0 283 0 0 283 0 283
3 Pathanamthitta 1 140 0 1 140 0 0 141 0 141
4 Alappuzha 67 71 0 0 138 0 0 134 4 138
5 Kottayam 34 116 0 0 150 0 0 150 0 150
6 Idukki 193 2 1 7 189 0 1 195 0 196
7 Ernakulam 128 10 0 34 104 0 12 126 0 138
8 Thrissur 0 125 0 0 125 0 0 125 0 125
9 Palakkad 0 101 0 0 101 0 0 100 1 101
10 Malappuram 0 101 3 0 101 3 0 101 3 104
11 Kozhikode 24 164 0 2 186 0 1 187 0 188
12 Kannur 1 149 0 0 150 0 1 149 0 150
13 Kasargod 50 119 2 25 140 6 17 149 5 171
state 498 1485 6 69 1911 9 32 1944 | 13 11989
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Table-3.2 Opinion of beneficiaries about Conditions of Bund

S1No o Bund Condition
Name of District Total
Good Partially damaged Seriously damaged
1 2 3 4 5 6
1 Thiruvananthapuram 104 0 0 104
2 Kollam 274 9 0 283
3 Pathanamthitta 141 0 0 141
4 Alappuzha 92 46 0 138
5 Kottayam 150 0 0 150
6 Idukki 91 105 0 196
7 Ernakulam 138 0 0 138
8 Thrissur 113 12 0 125
9 Palakkad 52 49 0 101
10 Malappuram 100 4 0 104
11 Kozhikode 170 17 1 188
12 Kannur 145 5 0 150
13 Kasargod 169 1 1 171
State 1739 248 2 1989
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Side walls of canals Water level content increased Level of soil erosion decreased
conserved
. befor after before after SC before
District e SC SC SC work SC after 1S(C
work work work work s
Thiruvananthapuram 1 104 82 104 5 104
Kollam 4 4 241 244 5 264
Pathanamthitta 2 4 10 20 2 46
Alappuzha 3 137 136 136 89 135
Kottayam 0 0 40 150 1 146
Idukki 0 0 51 129 4 184
Ernakulam 4 70 6 79 4 71
Thrissur 1 15 39 39 3 122
Palakkad 0 12 34 69 8 99
Malappuram 21 91 30 96 1 102
Kozhikode 8 33 157 162 6 95
Kannur 98 148 30 132 53 150
Kasargod 1 58 0 124 0 163
Table 3.4 Number of beneficiaries having awareness on soil and water
conservation  schemes.
— .§ »n =] » ) =] el o =
55 | 8% 5| %8 5 5§ G5 ££e5E
District S g E‘Efgi 557 gtg: “%Eg‘%o
SCHEME “2 | E7521E°2 248 2555
A 58§ Z 2| E %% §:="ET
Thiruvananthapur
am Thannimoodu watershed project 104 104 104 104 104
Kollam MannayemWatershec project RIDF XV 283 282 282 282 280
Pathanamthitta |Arayanjilimannu Watershed 141 81 92 140 140
Alappuzha pallippuramthycattusseryvellakkettunivarana
projrct phase 1&2 138 135 136 131 132
Kottayam Nelloor Watershed-1 150 148 148 148 150
Idukki ValliyankavuNeerthada Scheme 196 190 173 190 185
Ernakulam Attuvelikuzhithodu watershed
project&kalamboorthodu flood control& and
trainage protection scheme 138 126 126 51 51
Thrissur Mallankuzhy Watershed RIDF 1X 125 125 125 125 125
Palakkad Chulliyur Watershed 20 B 39 S scheme 101 81 74 100 96
Malappuram | 2 hamcChola RIDF 17 104 104 104 103 101
Kozhikode Anayode watershed project 188 186 174 185 184
Kannur Malur watershed RIDF XIV 150 150 135 55 52
Kasargod Paramba watershed Scheme 171 170 169 155 151
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Table 3.5 Potentiality of Land in Scheme Area
Before SC After SC work
work
L. 2 ) '§ E g . B =2 ] 2 g g -
E a = é 5 5 E =) = é g g
A = A =
Thiruvananthapuram
9 16 97 1 0 0 93 4 1 1 0 0
Kollam 282 | 93 | 274 | 0 | 0 | 3 282/ 91 170 0 0 4
Pathanamthitta
141 135 135 2 0 0 140 62 21 1 0 0
Alappuzha
135 2 8 0 0 0 132 1 4 0 0 0
Kottayam
36 5 83 1 0 0 146 6 1 1 0 0
Idukki
91 176 193 56 0 17 127 134 129 55 0 16
Ernakulam
132 3 135 0 0 0 138 2 2 0 0 0
Thrissur
125 81 119 4 0 0 125 81 1 4 0 0
Palakkad
70 88 95 7 0 4 85 41 13 6 0 5
Malappuram
102 95 103 | 102 0 0 104 7 3] 100 0 0
Kozhikode
183 71 115 2 0 2 186 53 8 2 0 2
Kannur
41 1 109 | 100 | O 0 140 1 11 78 0 0
Kasargod
22 163 163 34 0 1 117 4 2 27 0 1
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Table 3.6  Potentiality of Land in Control Plots

Non
Cultivable Soil Marshy cultivable

District land Dry land Errosion Rocky land land land
Thiruvananthapuram 12 14 5 1 0 0
Kollam 49 31 57 0 0 0
Pathanamthitta 28 28 28 0 0 0
Alappuzha 28 0 0 0 0 0
Kottayam 30 26 0 0 0
Idukki 16 39 40 3 0 1
Ernakulam 31 1 31 0 0 0
Thrissur 25 13 0 0 0 0
Palakkad 13 20 20 5 0 1
Malappuram 22 22 22 22 0 0
Kozhikode 35 30 38 0 0 0
Kannur 5 4 28 25 0 0
Kasargod 31 33 34 7 0 0
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Table 3.7 Occupational Profile of beneficiaries in the Scheme Area (nos).

Occupation
SINo: Name of District Agriculture Non- Agriculture Non- Total
Agriculture Labourers Agriculture
Labourers
1 Thiruvananthapuram 2 85 2 15 104
2 Kollam 55 117 11 100 283
3 Pathanamthitta 55 86 0 0 141
4 Alappuzha 0 81 16 41 138
5 Kottayam 67 77 0 6 150
6 Idukki 101 47 30 18 196
7 Ernakulam 27 66 7 38 138
8 Thrissur 115 10 0 0 125
9 Palakkad 72 29 0 0 101
10 Malappuram 28 65 9 2 104
11 Kozhikode 77 106 4 188
12 Kannur 22 33 58 37 150
13 Kasargod 141 20 10 0 171
State 762 822 147 258 1989
Table-3.8 Occupational Profile of beneficiaries in the Control Plots (nos)
Occupation
SINo Name of District Agriculture Non- Agriculture Non-Agriculture Total
Agriculture Labourers Labourers
1 Thiruvananthapuram 1 7 5 8 21
2 Kollam 12 13 7 25 57
3 Pathanamthitta 4 24 0 0 28
4 | Alappuzha 0 14 2 12 28
5 Kottayam 12 17 1 0 30
6 Idukki 23 13 3 1 40
7 Ernakulam 6 22 1 2 31
8 Thrissur 9 13 3 0 25
9 Palakkad 17 3 0 0 20
10 Malappuram 11 4 6 1 22
11 Kozhikode 18 17 2 1 38
12 Kannur 11 7 9 3 30
13 Kasargod 24 9 1 0 34
State 148 163 40 53 404
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3.2 Occupational Profile
The occupational profile of the selected beneficiaries revealed that 38.31%
engaged in agriculture, 41.32% were depend on non-agriculture, 7.39 % agricultural

labourer s and 12.97 % categorized as non-agricultural labourers.

3.3 Summary of Findings

The data furnished in this report were collected through the Evaluation study
on soil conservation programmes conducted during 2018-19. The entire districts except
Wayanad were covered in this study. The methodology of this study was stratified
sampling method on the basis of the area of the holding. For the study purpose schemes
implemented by the Soil Survey and Soil Conservation Department and other Local Self
Government were included. For the purpose of comparison control plots were also
selected from the scheme area where the soil conservation works not carried out under
any scheme. In the light of the present study, an attempt is made for the cost benefit

analysis with the collected data.

The particulars relating to income and expenditure of beneficiary plots
reveals that after implementation of soil conservation programme net income of the
beneficiaries of the scheme area increased . It is estimated that the percentage increase of

net income per acre in beneficiary plots of the scheme area 75.92%.
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Table 3.9 Cropping Intensity in Scheme Area

Area Cultivated Total Area Cropped Intensity of Cropping (%)
SI No District
Before SC After SC Before SC After SC Before SC After SC
Work Work Work Work Work Work
1 2 3 4 5 6 7 8
1 Thiruvananthapuram
90.410 90.410 89.252 91.633 98.720 101.350
2 Kollam
161.910 161.910 167.179 170.123 103.250 105.070
3 Pathanamthitta
201.030 200.990 247.817 244.430 123.270 121.610
4 Alappuzha
12.740 12.990 13.209 13.777 103.680 106.060
5 Kottayam
254.371 250.227 280.872 276.354 110.420 110.440
6 Idukki
206.523 217.430 205.329 217.384 99.420 99.980
7 Ernakulam
103.630 102.230 104.460 102.487 100.800 100.250
8 Thrissur
188.710 188.710 170.186 174.334 90.180 92.380
9 Palakkad
468.435 468.435 328.936 314.779 70.220 67.200
10 Malappuram
195.620 196.470 193.603 205.095 98.970 104.390
11 Kozhikode
275.440 275.440 279.525 266.163 101.480 96.630
12 Kannur
181.700 181.700 151.134 159.009 83.180 87.510
13 Kasargod
254.310 254.310 253.626 252.408 99.730 99.250
State
2594.829 | 2601.252 | 2485.128 2487.976 95.772 95.645
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3.4 Cropping Intensity

Productivity of the land to a certain extent influenced the cropping pattern of a

locality. District wise details are presented in Table No.3.9

Graph 3.1 Total Area Cropped Before and After SC Work
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Conclusion
The concepts of Watershed Management has been well recognized among the
people in the scheme area. The effectiveness of the activities in the treated area may be
analyzed during and after the implementation of the project. Evaluation Study will be a

solution to find the effectiveness of the scheme.

Watershed Management implies the wise use of the soil, water and other bio-
resources in a scheme area to obtain optimum production with minimum disturbance to
the environment. As we know water and soil interdependent; both of them should be
conserved through these schemes. For judicious utilization and development of all lands;
the overall objective of Watershed programme includes recognition of Watershed as a
basic unit. The land is to be treated according to the capability and requirement by
adopting suitable scientific and adequate methods that will control soil erosion, to

conserve water, improve the income from farming, to control flood and droughts etc.
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Q6D (MVoEBHUEM AL alom cudea- 2018-19

BHHUEMo, aldBallSe, BBl oMY AMUMPUIHAOSWYSS VNIRRTV LIAIEBRUY
agmlom @RS,  QABcUald®e  MUlG:ElY MYEsMl®maR]  dV.rEly] Qlgf
@R@OIWIQ., oJPWIWs, DOAUBSIQo  ofJNARM,] camele® Boanasg0m aslay
2@CD HYIQY. BT (EBLODIOM CAISMYSS QIMLIMo @RIMVElY] 2PQYOHSW A
QJDOICHUIREBBOSQo 202120 @) (JEBULHOD ANRIGWlYMIW BER MaLAIB:MN
@RAIMUAIET 266NRElaled®IeTE @RAMNMIEBM®. arilwemodla)ss asemoaial
@R (e3omleal  addlomM  aNeIEWlYOQe WEIWOTIOM  GRS8QYo  HOQA.
@o@ilges  HIBHUlBOISHEOS DaPEMe HOQYBHQo Oalmo.  MVAEAB aeepIailal
@SQM@IN 26 TVo@BHMEM Qo]  GEEUMWo  ag)’ Qa0 aglg. alallw
aleL@608 @ROllay@lal Msaflangs] aimme. oD AlwEBIEd  ARTVeEEUEM Qldsa]
MS@OM  JAUBODMERSEOS anei0Q] a6Flo®  aneiEWla, 2BeIMEEEMEUH
ag)mlal QideUlEsm. @ e Ql8al aIBISHBM@IM MANIWIERMD. @Y MIMITI
D6[Y VoAU alELI @RTlRERM.  (@joerudle»:00W] fIElERM AMYEUBHB:06ME
oQssoolen) Tloedgs Tl MUTLIRLIEEES  MUo@SHlgle QU 4OW
edleoowlyass Mool mMaudleqa®  allé:amumaceny  MlAEmS  MucEEHeM
QJQUBODHUB HBHINE HEFUBIIEBM @ . DOMPo (JAUBTMMEBRHS  QlleIRmBOED &@o6m

2611 MVoEBHUEM TVAEQ OEIENE  ISUYAIERINO®) .

v

GVOD@ BHEMIVABCAIHM Qlda] afed alsglnle  Msafensie o
MooeeHem  MAemS  AleTVM  alRLGle&e8Hm0lyss alom@aem’ LIS,
qudlolalae egemdes’ Qigal o qudcaiges Msoml AMMDY. a6 MVEEUEM
Qo] Msaflenasm Qg@ oUW / agow ©@ISEUMB oM@ ae®®Elel. 6@

alEL@] OOEEEDMSO  GRMITE  OUWEHASAN  PEAM  YWEMEERIGMIEDOSQo
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DRBESOBIWIET (TUB6KY MSEBIND . G lGals GBal oJOOTIEGls] AEDCIBHENT
@laoe 63060 H0@alld QAIBaUQYe aVIMIlLE 00Me MVIMITUY QAUIF] RGN MVoEB/IEM alOM
MBeQURIY] 8@ M  EMEETIHGERMD.  @IEMAY AlOMOWIMIW AlRLO)
(@JCBUOIM 2JQoes @Jeso®™ Mlme 20% &HemMeESIud G%O%c&v(fa 6D EEETTZOTD)
MLROQY MSO BRAIMBES EDCAILEDD OB oﬂ@&bg@s allry@l, ©ajoams.,

3 QIBato RMBai8s HAS: Qlgsses almyol, 2epcme ol ®ilcd ®oemay
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@QIOIERMN OlenjoBS @6 MVoEBHUEM Qldaflm HeB:a0QMo.

630600 Hloioilgle HMEEEMFERM  VEMERISMILSOS ELIOM  GAIMYTIOV
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20gl MlEajoEmOM SalcIUIlMM® 6amd  afmlm g6sled aneiEWlayl @oso)
@RSlaey HeIe0M8 H:0EEMAIE:ME af)MN@MIAET D AlMIQeSs al@lalo).
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aBOMI@ WEIGVIOMI. @RMIEAIY eSS, BgHleomMm a@ Ealconamim
sgggmoq»'] SHMloM 6MQH JO@ RIEEVIOMNOMD sniadldwam aquodm. aee ajlgan
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Gldcalsoal Ql8&sow &:@mYSe;, RO, @0al, Gdadl, 0MIAB afiMINIR INIG®. 6.55%,
0.14%, 2.85%, 2.16%, 0.16% ogmlesem algEdl aloyoiolcd adeumal oemzowil.
af)MO@ HDEBH, @RS, BUAOAT, ¢lol, alofo® agv] algsges alloy@l 0.01%, 9.16%,

3.5%, 9.97%, 5.88% ag)omleaBem &:oal BHIEMEFTT.

@OMIBel QlgH80 Q1e, 14l e, aim, e, HOIMIAflUd agmmlages
cu'lng@'l@'lco% 19.91%, 27.96%, 42.86%, 14.29%, 5.38%, 0.01% agamleanem adrumal
om0l  260mU3, ©21QalAd, aglaQes Ayl aELOlY  BMBajo  EUBAHOY
ayopueagigihl  dldcaimoal  AlsHsow  H@mEsSH eIl leiolcd  18.24%,
e 9IeEn0s 23.51%, SHomuoemnocy 11.16% agomlesem oﬂa‘gcoﬂ@'lcoﬁ AlRLOQ GUBAHo
QIdELMAT OEMERIW. EHISWo, AITMMMIS, B0k, EHIFIEEIS, 2laJOo dlaimslonl

@Wwom Qllgwowll 06nIB GEaIAAISOIWGlLBM®e.

@wom dldcaimoal dlgsges @ogal®d e wHeimgal alRLOlY EUoaks
daLmMAl MyaflafleBme. @OMUIGILINISHSI® GO, AULOM agMl Qlssaes
@RS8Ol alRLIY GURNHo GOETIRYAIML. S B¥lod 060ad Haimslale alrRLGIQ

GURAHYSS @Y QUMAOM QAIBRLMATI Glealods e)mc%ﬂ%sr@.

261 MEBUEM (@QAIBOMMEERUBIWI @Re G 124907821/~ @al 62101010Q®OQ]

M@eal Gleajods ealQmo. 26N MeESHUEM AUBOMMEERUIES JMass alssaes
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Qe 192020449.32/- B! @0OIGI0.0gMO®  wEbOIE Gl OlS®805 gale
299069930.45/-@@fl Qidrblyae MVEHHEM (@JABCMEBRES a0eindW] DENEIW
(@JEWIBMEIBEIDd @JWIMEAlS Ao &00ERUD (1) algsses almyolelmd adevm (2)
9e106MsMaOQes adeumal. (3) alsdlolges eeaalwini@s:eeme agarlaIosMy.
Gldcaimoal QAlS&H8I® |ROD], OGHICEI, BIEBR, GTRBH;,0MIQ  EOMVIGILINIBH80®
Qe e, Galml, ©6aIMIallud, Ealm FOLIDWAIYS D®aldBMe &SI®IR] qVde
myaflafesme.aey  quocesMEM  (@ABOMEBUY  Msalenslwoayl  asgmled
aneIGWly® QIBRUIMBH Qe &FOM LI0RHEAIW QS U3 &adlQIOHIM & BauUdb @k

MDD HORIBH Qo G)QJ@(TTO.
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