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CHAPTER-T.

INTRODUCT IO :u

el

1 'u'“SQil.Consefvationw;Q_Qggchmegg_érea_

SO'l is cne or the nost 1mportanr uatural resources which

Jébes in the production of creps. . Its quallty is the very“base of

the agricultural activities. This natural- regource is swjected

to small and big calamities like storms, floods and droughts.

Due to these caLaml““es not only the quality €f soil
atariorates but also complete removal of the upper layers takes
place. These pheneomena strike hard on the already depleted quality

and quantitywcf’SOil, which is bging used for centuries witheut

”aadlﬁg*to 1ts strucbural 1mDrowement and fertlllty. Therefore,

:thers is a nece351ty of adoptlor of soil and water conservation

‘measures.

On account of erratic i strlbutlon of ralnfall both in
terms of time and area it has become necessary to harness the water '

in the rivers and tributaries by constructing dams. These dams not

Q_»

only provide irrigation water ng lean months but also generate
hydel power and eénhance activities like fishing, small scale

industries, etc.

However, lrrlOGVWOﬂ dams have inherent problems and create

o

O

some more on.their commissioning, n= of the problems is that of
siltation in the reservoirs. This results in lowerlng of the

sapac ty of the storag@ and tnerebv dlmlnls 1ing the irrigation

potential, Accorq1ng-to_one estimate, it results in the loss of

2.83 lakh hectares of irrigation potential every year.

The loss on account of siltation and non utilization of

irrigation potential is estimated at 8s.400 crores in tHe form of

- capital assets annually.
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Aag lau nckeae

tc contain such losses a Céntrally Sponsored

Camt;jlly Spongored Scheme of Soil C0dservatlon in the

uﬂﬂﬁﬁﬁtOTRﬂwr

valley Pr01€cts

The scheme covered

~
w

catchment area vas £9.,4

thousand huvtares or 32.3

thege

T he wmain obj

1. To reduce siltation of the xu

o

areas,

(P

2ctives of the

28 cat chmentc of the country. The

thcu.sand_hwctares° ‘Of-this area 2 164

per cent were termed as priority

reguired immediate treatment.
d _

scheme were following.:

ltipurpsse regervoirs by

increasing soil conservation measures in the catchment

YA

2. . To crevent degradatlon of the cat tehment area and

enhance its productivity

hrough optlmum land naqagement

3. - To ensure adeq ate irrigaticn water to the command area

nr

4, ' To provide emnpl

rural areas.

In this scl

delineazion and codification of prio

second

In fixing the priority,

ProGuction potential

This ‘index for a given watershed

into.account factors,

system,

1}

nd increase production,

“eme the

stage identification of priority wa

method wa

available from aerial photographs and Other sources;

and

oyment opportunltles in the extenolve

first task undertaken was the

rity watersheds. At the

tersheds was done.

compuited weighted sediment

s used.

was computed by'faking

such as- topography of.the catchment, chae 1

status of erosion and proximity to the reservoir, as.are

Watersheds

- were thﬂ'ﬁ. rankeo in des\,enalng oraer of welghts of sedlment

total

iy e e o et & L L E

e e ik
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indices and grouped, into “very high® *high® mediun® "lcw" and é

"very low" priority classes.
A total of 22,464 thousand hectares were demarcatad as -

priority witershed area, Nagariunsa ar had the highest pricritvw
* _ El g2

vatershed area of 6,492.09 hectares, Pochampad had 3,7732.95

Y

hectares and Ukai had 2,743.90 hectares (Table 1.1)

1.2.1 Bepefits of the Centrally Sponsored Scheme
The benefits were of two types.
Direct Benefitsg

A. . Protective /ecological benafitswépclui§§

a) Area directly protected againgt ercsicn sush as

gullying, wash off and sand casting

b) Protection to the existing production from
eroding lands
) Appreciation of value of land restored toc new

producticn system

a) Proportionate investment on dam and its commandé
‘protected/proportionate losses due to flood hazards
1ikely to be reduced

e) Proportionate damag= to croks etc. due to erosion

of.flobd/arOUght, prevented

B. ; PrOdUCtive benefits included

a) Additional rainfegd ropr production from catchment

1

b) Additional crop producticn from reclaimed land

c) Additional crop producfioh»from mini command
irrigated throuéh.small ercsion cOntrgl‘water
vharvisting st;uc&ures | |

d) Production from ptilityitréeé such &s cashew, éisél,

grass etc.,used to rehabilitate degraded lands
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Aorlty watershed area and area treated

scrvation in River va

ntrally Sponsored
lley Projects-~

'QpOhah)

i+ e . (ATEQ din
S.No. Name of the Name of the Total Priority Area
Catchmenz State Catchment Watershed treated
- ‘ Area Area upto
B . 1984~85
(1) (2) (?) (47" %7 (67
1.  Beas Himachal /1251 352.78 18.18
— Pradesh - :
2. Chamba 1 1.P., 2600 900.46 ' 330.74
Rajasthan ‘
3. Damanganga Gujrat 182 - 90.27" 3.84
4. Damodar- Bihar, 1819 912.03 271 .06
‘.Barakar W. Bengal
5. Dantiwads Gujrat, 281 70.35 60,77
' Rajasthan -

6.  Ghod ~ Maharashtra 364 54.45 18,28
T T Gumtd: e “*Tripurai‘\\\,& '54 42.07 2.24 7
. 8. Hi ra kund M.P., Crissa ‘8320 1250.85 264.35

9. ° Kangsabati West Bengal 379, 159,18 55,04

10.  Kundah ‘Tamil Nadu, 69 18.90 26.60

‘ Kerala , _ B A

11. Lower Bhawani Tamil Nadu 374 218.32 .10.68

12. Machkund “AJP., Orissa . 427 99.90 82.23

13. Mahi stage~II  Gujarat, M.P., 2548 1044.68 60.30

Rajasthan . _ =

14. Matatila U.P., Madhya 2106 636.10 . 70.13
B Pradesh - ' . ‘ .
15. Mayurakshi Bihar 137 76 .07 143.30
16. - Nizamsagar A.P., Karnataka, ) ‘ N '

17, Nagarj unasagar L.P.,Karnataka, ’ ‘ -

o e Maharashtra 21602 6492.09 53.69

18. Pagladia Assam 83 66.32 6.45
 19. - Pochampad A.P., 9107 3773.95. 14.14

o : : Maharashtra : : ‘

20.  Pohru Jammu&Kashmir 186 62.49 9.15

. 21, Ramganga Uttar Pradesh 315 105,17 57.15
TN 9oL ima Bihar, M.P. ‘

-.22. Rengalimandira oihar, MePe o505 809.55 41.53
L _ : ..Orissa. . : - A
230 SUkh‘na --Lake Chandigarh 4 4.00 1.74
24, “Sutlej Himachal Pvadesh1820 796.07 . 142.76
25. Tawa Madhya Pradesh . 598 198.53 17420
26. Teesgta - , Sikkim,W.Bengal 1027 746.43 19436

.7 27. . Tungabhadra Karnataka 12828 422.70 . 180.48
~ 28, Ukai - : Gujarat, M.P., 6240 2743 .90 47,06



¢rr17rect Benefitg
a) - adowtiocn of éubsiQiary‘vocation
\ . P : - : . o e
b/ Stability -n production against drought, /< lood
ol @ier socurity
Al ey F o s e = = 3 4
i, ~ETZiornent of markete an rcaas 2toe.
e) rReeettlamers of landlegs families

117 1984008 4 o oaea 4 ZONG A3 A = .
Siidl 1984-85 amn area of 1,026,906 Thousant rectaxrza wa s

trzated at anr expenditure of Bs.181 .35 crores. This ares wags thu

(*‘
M
3B

shed area: ‘of. 22,464 thousand hectares, I+
was remarked by experts that the rate of pxoaramme implementatic -

was very slow and needed to be accelerated.

1.3 River Valley Projegts_in Madhys Dradesh

3]

Cf the 28 rive:’valley pProjects in the counvrv sevvn Ead oy

fully or partially located in Madhya Pradesh. The total catchren
“rea under these was 24,937 thousand hectares and the priority

watershed area identified was 7,584 thousand hectares. Further,

the area treated upto 1984-85 came to 831.31 thousand hector. 5.

(Taple 1.2)

Table 1.2 L&ﬂla\@,qﬁoﬂiYWMEmmala%_ar a
treated in different catchments under i1.P.

Name of the Name of Total Priority Area treala:
catchment the state catch~ watershed +ill 1934-6.
ment - area
Chamba i M.P.,Rajasthan 2,600 90C.46 33C.74
Hirakund M.P,, Orissa 8,320 1,256.85 264.3%
- I =0 .-_;
Mahi stage-II Gujarzst, M.P., 2,548 1,044 .68 e 3
Rajasthan
Matatila U.P., M.P. 2,106 636.10 70.13
Rangalimandira Bihar, M.P., 2,525 809 .55 41 .53
Orisss
Tawa M. P. 588 198,53 ) 17.20
Uka i Gujarat, M.P., 6, 240 2,743.90 47.06
: Maharashtra

Total - n4,937 7,584.07 831.31
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1.4 Charbal River

Of the various river valley prosjects concerning the gtate
of Madhya Pradesh, Chambal vwEs an important one. The total catch-~
ment area of this projéct was 2,600 ~housand hectarcs, The
Priority watershed area was 900.46 thousang hectares and of +thig

area 320,74 thcusard hectares wers Created €411 1984-85,

-+

River chambal takes Oorigin in Vindhya ranges somewhere

near Indore and flows porthwarcs through the dis tricts of Ujjain,

Ratlam and Mandsaur ail belonging to Madhya Pradesh,

In Mandsaur district, = dam is constructed across it.
A big lake fommed thereby is called Gandhi Sagar. The description
of Gandnl Sagar upoears}nhapter~¢il From Mandsaur district the

river flows +o Chittorgarh distiict of Rajasthan, - -

In Chittorgarh,‘a iake célled "Ranapratap Sagar" is formed.
From Chittorgarh the river floywe through Bundi % Kota districts of
Rajasthan. 'Thereafter, it forms the district ag well ag -state
boundarv'bevf =en Morena (M. P.? ard Sayai Machopur district

(Rajasthen) . Ultimately it <oins river Yamuna in

G

fttar Pradesgh,

1.5 The szudy

The Direciorate of Economicg, and Statistics, Al-istrY of
Agriculture Govt,of India asked various Agro-Economic Research
Centres to conduct a study on "Evaluation of Soil Conservation
Programmes in a selected Ca,chment area of a River Valley Progac;“
in the resgpective states. This Centre was asked to conduct the

study in the catchment area of "Chambal River Valley Project®.
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"The objective cof this st LQ; wig to =2valus

P4

comservation measures taken up by th2 Agricaolturse Department

at the, Farmurq level.

1.7 Selected Area

&)

The district selected wes Mandsaur <he discription.of the

Q

U]

selected Mandsaur district is giver. in Chapter-~II. In Maﬁd saur

-

district three sub-watershede,: namely, C-14, C-19, and C-24 wers
selected for the study. " .

The detailed d=oscripti on of these sib-watersheds appears

in Chaptzr-IiI.

211 _he three watersteds w=—= n tehsil sitamau of Mandsau:
digtrict. While water hed No.C~-14 had £ii ceen Vllldges, watershed
C-~19 had ten villages and watershed C-24 had four villages.

1.8 Sample of Viliages an

d Beneficiaries
CL Cle: 2o viiiages, L2 villages re gelected purposively.
A random sample oI 62 beneficiery farmers was drawn from the lists

of beneficiaries of the villages.

1.9 Reference Year : -
The reference year of the data collected from the selected

farmers was 1985-86.

dkkkAk



Chapter-II

Mandsaur District

Lying between latitudes 23°46° ana 25903’ north and
longitudes 74°43' and 75%57' east in the northern most corner
of Indore division, Mandsaur distridt is situated in the extreme
north west of the state. It ig surrounded on three gides i.e.
west, north ard eagt by Chittorgarh, Bhilwara, Kota and Jhalawar
districts of Rajasthan and on thé south by’RatlamAdistrict of-,w
M.P. It takes its present name from the district headquarter

town Mandsaur. ' -

Mandsaur is the 19th largest district with 21.5 per cent
ar=a
of the statefand constitutes 2.32 per cent of the pPopulation of

Madhya Pradesh. Tt ranks 17th in this respsct.

-

2.1 Physical Features

The district can broadly be divided into two natural
regions; the hilly tract, which lies in the north in Jawad,
Manasa and Branpura tahsils and the typical plateau tract which

covers the other parts.

2.2 Rivers

| The Chaﬁbal river flowing from'south to north in the west
rofsthe Gistrict fo:ms its main river gystem. It drains into the
bay of Bengal through river Jamuna. Tt rises in Mhow tehsil of

Indore district from the Janapao spur of the Vindhvas.

Among imporﬁant tributaries of Chambal, Siwana is in the
south of the district. This river ehtervaandsaur‘tahsil from
the west. Somti, Tumar and Gir are tributaries of Siwana rivef
meeting it from the south. Another river'is Ratam.. This also

enters Malhargarh tahsil from the west and .flows north.

8
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Khoki, Erda, Kaidi, Phzlka are small rivers in the north
of Manasa tahsil flowing to join the Guﬁjali river, itself a
tributary of Chambal., The Orai and Bamani rivers drain the

Jawad tahsil.

Climate ,

Mandsaur district has an average altitude of about 457
metres with parts in the north rising to an average height of
533 metres. The climate is equable with any other part of the
Malwa plateau with a sméll period iﬁvthe;mopth of May'being some-
what oppressively warm. But hightsvare:by and large, pleasant

even during May.

The year is divided into three seasons of more or less
equal durations, namelﬁ; Winter,_summer and rainy season. Dgcember
and January are the céldest months of the year. After January,
temperature starts rising Stgaéily till mercury touches highést
levels in the month of May;'iFrom the month of June, meéan maximum
temperature starts dééliniﬁg'from‘month to month till the ﬁonth of
Augugt., After'August the day temperature starts rising, so that
meaﬁ maximum temperatureiin Septeﬁbérvand October is comparable or
even more than the July temperaﬁure. .On the other hand mean minimum
temperature starts falling even during the months of September and
October. This is the well known Phenomenon of warmer days but
coolervnights during September and Octbber, the months witnessing
transition f;Qm rainy to the cold'seas§n. After October the mean
maximum temperature resumes its downward‘journey till the minimum
levels of mercury are attained in the monthsiDecember and Janﬁary.

The latter month is, however, slightly cooler than December.
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Rainfall

The district gets its rainfall from the south west monsoon,
which is spent of much of its moisture by the time it reaches the
district. Tﬁe district, therefore, receives moderate to low
rainfall. The rains start sometime in the end of June, gain
intensity iﬁ»July and remain steedy iﬁ August. The monsoon
starts retreating ln September, and in exceptional years apart,
there is hardly-any rainfall in the nonth of October. The downpour,
however, is not uniformly distributed over time even in the months
of July and August but takes place in bursts alternating with
partial or general breaks. There ig, hewever; not much variability

of rainfall from place to place.

Average annual rainfallvvaried'fﬁem a minimum of 746.8 .mm.
in the northeérn most Jawad, to a maximun of 890.6 mm. in Manasa.
Garotﬁ with §82.0 mm. Mandsaur wlth'869.0 mm. and Sitamau,with,“
865.1 mm. of rainfall are not much different from Manasa. Neemuch
(805.3mm.) and Suwasra (775.8 mm.¥Yare more like deﬁad.as regards,
rainfall The average for these . geven statlons whlch.may appropri-

_ ately-be called the district average is 733. 5 mm., The rainfall is .
adeqguate generally for the kharif or wet crops llke jowar and
cotton and the cultlvatlon of dry crcps like ‘wheat has the necesslty_

of irrigation.

Populatien

The total population of the distfieﬁ as per the 1981 census
was 12,63 399 Nearly 80 per cent {79.74) of 1t was rural and the
remalnlng 20 per cent, (20.26) urban. Scheduled caste population
formed a slightly higher proportion (15.59 per ceht) of the total.

population (14.10 per cent). On the other hand the district had



Qa0
*0

11

a significantly lower proportion (5. 20 per cent) of tribal popu-
lation than that of the state ag a whole (22.97 per cent).

The domination of the rural population was also reflected
in the occupational distribution. As in the case of population,
the proportion of workers engaged in agricultural occupation was
78.72 per cent (cultivators, 59.73 Per cent and agrlcultural

labourers, 18.99 per cent).

Agriculture

The district was predominantly_agricultural.iand utilj-
sation statistics showed that 57,27 per cent of the geographical
areéa was net area sown. Another 20.63 Per cent of the area was
not available for cultivation and foreét covered 11,23 per cent
of the area, (Table 2.1)

- Table 2.1 ILand UtilizationyMandsaur district, M.P.

T T e et it e ey mean bt o i - e o - e mrww .t . -

S.No. Particulars - Area Percentage to

' ’ (Hectares) . geographical area

1. Forest 1,06, 271 11,23

2. Land not avallable for 1,95, 269 20.63
cultivation - .

3. Other uncultivated land 52,553 5.55

excluding fallow
A)Permanent pastures & grazing

land . _
B)Land under mlscellaneous tree. ' 609 0.06
crops and groves
4. Cultivable waste land 43,854 4.63
5. Total fallow lang , . 5,983 - 0,63
6. Net area sown _ - _ 5,41,833 - 57.27

- — - — - e -

Total geographical area ’ 9,46,372 100,00

—— [P
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In the matter of. irrigation the district had a larger
perceptage (17750) of<irrigated~area to gross cropped area/than
thét:of the state aVerégé (12.90)s; The chief sourcé of ifriggticn
was wells. This cdmmandéd mbre than 90 per cent (92.30) of the

irrigated_area.vaanks (3.14 per cent) ané other sources (3.69 ner

\S]

A

cent) were other mindr cources of irrigation. (Tabnle 2.2)

Tavle 2.2 Area irrigated by different sou::es, Mandsaur
district, M.P. D ‘

Source . Area Hectares  Percentage to total -
, Rp—— A :
canals = 1,180 0.87 |
Tanks - o 4, 281 | : B 3.14 |
wells 1, 25,849 L N 92.30 )
Others | .  5,0294 - 3.69

Total . - w,. ‘ 1,36,339 10,00

Foo@}crops domiﬁated the cropping pattern of the distfict
with as high as 79;éé ;er.éent areé uhder them. Among:food cropPs
cerealgs andmmillets oécupied 40.67 per cent and pulses, 34.14 per
cent. Of the cereal crops jowar and maize shared about-eqﬁal | T
percentage (15.10 and 15.72 respectively) while wheat covered 9.27
percent. Gram was the dominating pulse crop with 18.10 per cent
area. Aﬁong non=-food crops only groundnut, which constituted

4.90 per cent of gross cropred area, seemed important.(Tapie 2.5)
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Tablé 2.3 Cropping pattern;Mandsaur district, M.P.

S.NOo. Crop , Arza in Hect. Percentage to gross
cropped area

1. Jowar 1,17,618 . 15.10
2. Maize - - 1,22,328 . 15.72
4. Other cereals 4, 555 0.58
. & millets ' :
5 Total cereals 3,16, 741 . ~ 40.67
: & Millets _
6. Gram ‘ 1,40,961 ' 18.10
7. Other Pulses 1,24,955 o 16.04
. )
8. Total Pulses ‘ 2,65,916 _ - 34,14
9. Total Cereals ~ 5,82,657 74.81
& Pulses ‘
10. Sugarcane 1,244 A : 0.16
11. Total spices 31,242 4.01
12. To*al Fruits 2,310 0.30
& Vegetables
'13. Total Food Crops 6,17, 453 | 79.28
\
l4. Groundnut 38,146 4.90
15. Soybean 13,040 1.67
16. Linseed 8,555 1.10
17. Other Oilseeds 6,580 ; 0.84
.18." Total Oilseeds - 66,321 §.51
19. Total Fibres 2,281 . ' 0.29
20. Total Intoxicants 11,423 1.47
21. Total Fodder 9,536 1.22
'22. Other Non-= food crops 72,284 . : 9.28
23. Total Non-food crops 1,61,845 20.72

Grsss cropped area  7,79,298 ' 100,00
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Table 2.4 Irrigated ares under different crops Mandsaur
district, M.P. '

SsNO. Crop Cropped Irrigated Percentage Percentage of
area area of to total Irrigated
the crop Irrigat=a area o
CLrop Cxropped areas
1. Jowar 1,17,618 - - -
2. Maime - 1,22,328 <,628 1.19 1.33
3. Wheat 72,240 65,327 47.91 - 90.43

4. ther Cereals 4,555 1,263 0.92 27.86
& Millets ;

5.Total cereals 3,16,741 - 68,224 50,03 21.54

& Millets
6. Gram 1,40,961 19, 385 14.22 : 13.75
7. Other Pulsesi, 24,955 481 0.35 0.38
8- Total 2,65,916 19,867 14.57 7 .47
Pulses ‘ : :
9. Tota. Cereals
& Pulses 5,82, 657 eg, 091 - 54.61 15.12
- 1C. Sugarcane 1,244 1,244 0.51 100,00
1i. Total Spices 31,242 25,636 ©1i9.53 85426
12. Total Fruits :
& Vegetables 7,310 2,195 - 1.61 ) 95,02
13. Totsl Food 6,17,453 1,1s,1l6s 36.66 19.14
Crops: ‘ -
14. GF¥éundnut 38, 146 561 0.41 1.47
150 SO'Ybea."l . 13, 040 145 Ooll 1»11
16. Linseeq 8,555 158 0.12 - 1.85
17. Other €,580 1,809 1.32 27.49
Oilseeds -
18. Total 666,321 2,673 1.96 N 4.0
Oilseeds »
19. Total Fibres 2,281 51 0.38 22,73
20. Total 11,423 7 0.01 G.06
2l. Total Fodder 9,536 5.122 © 376 7 53,71
22. Other. Non-foogd S o S -
Crops 72,284 9,853 723 13.63
23. Total Non-fcod
Crops 1,61,845 18,173 13.33 11.22
- Total 7,79,298 1,36, 339 100.00 17.5¢

N —_— —- - e e t———— .
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GANDHISAGAR DAM ANDVSELECTED SUB WATERSHEDS

3.1 . Gardhisagdr Dam

Gandhisagar dam, a joint venture of Madhya Pradesh and

Rajasthan State Governments, constructed in 1960, is the first

dam in a series of three dams constructed across Chambal river..

The other two are: Ranapratapsagar and Jawaharsagar. It was
envisaged that 5,66,00C hectares of land in M.P. and Ra jasthan

would be irrigated.

The catchment area of Gandhisagar is bounded by Vindhya
range in the scuth and Aravali range in the north-east, forming
the shape of a fan. Tkhe catdhment'areé of Gandhisagar was 23,025

square kilometres. It wa s drained.by:Chambal and its eight

ﬁ}ributaries. Of the total catchment area €6.16 per cent was

cultivated: land, 4.28 per cent was culturable waste and 3.62

rer cent was fcrESt.(Table 3.1)

Table 3.1 Break up of land us. 4in catchmént cf_Gandhisagar

e mmcane . O e D — SO o . k1310 . ot . RV

Particulars : Area Percentage of total
(Hectares) catchment area
(i) ~ culturable waste-and .
, ‘uncultivated land 98,700 : 4.28
(ii) cultivated land 15, 23, 200 | 66.16
(iii) Forests 83,400 3.62
(iv) Others - 5,31,200 23.08
(v) Iake area . . 66, 000 2.86
Total o - 23,02,500 ‘ 100,00

- —— - a—

Water spread at full reservoir level was 660 sq.

kilometers.
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3.2 Some _Observations of Sedimentation in Gandhisagar

.The average sediméntation index on the basis of first
hydrographic survey carried out on Gandhisagar reservoir in
1975~76 worked out to 964 cubic metres per_sq.km.per year which
was about 270 per cent of the design value of 357 cubic metres
Per sq.km. per year and 192 per cent of the value obtained by
indirectAmethod i.e. 502.59 cubic metres per sqg.km.per year.
The reservdir, as a whole was losing its capacity at an average
rate of 0,28 per cent, the average annual reduction in dead and

live storage being 1.94 and 0.89 per cent respectively.

Takiné the rate of.sedimentation based on hydrographic
sﬁrvey to be more reliable, thé inadequaconf the deéign assump-
tion became all too apparent. This pPhenomenon was, however, not
unique and was observed in the case of many other reservoirs of -

the country. It called for intensive soil conservation measures

in the catchment area.

The experts opined that urgent remedial measures in the
catchment area of Gaﬁdhisagar were needed to bring d@wn the rate
~of siltation. They have also observed that the soii conservation
Programme already in hand of the State Agriculture Depa#tment
should be reviewed and progress thereon should be monitored by
the State Irrigation Departmént to ensure achievement of timely

.-and effective results.

3.3 Soil Conservation Programme in.Gandhisagar watershed

The State as well as Central Govermment were aware of the
siltation hazard to the reservoir and the soil congervation
measures were already initiated. Administratively the project

was divided into two parts: one being centrally sponsored programme



under river valley projecc to tackle the more ~vulneraple areas on
prlorlty-bu51s which were in the vicinity of the réservoir and the
other’ comprlqlng soil conservaticn meastres to be adopted in the

upper catchment, to be 1nanced by the State Govt.

There were two types of soil conservation methods adopted
in the Gandriisagar catchment, . The firet type consisted of engineef—
ing methods of contour bundingdandﬁgully bunding used in the cage
of cultivated land. The second was afforestetion in the case of

unculturable  land,

“Contour bunding was taken up for the flelds havlng moderate
slope upto 1.5 per cent. For steeper contou:-qully bunding was

considered more feasiple,

The state Agriculture Department intended to Protect the
entire catchment area by meéans of soil conservation. Till this
study 4,000 sq.km. of catchment was covered at a cost of &, 244.0
lakhs. On- completion of the programme whlth may take another

10 years or so, the rate of silt ting would be brought down

substantially,
3.4 ‘Selectad Sub -wate ershedg
3.4.1 coation

The'selected'subwatersheds; as. mentioned earlier, were
located in Mandsaur district. All these belonged to Sitamau
tehsil. Thesge subwatersheds formed parts of the watershed chambal
and sub catchment and catchment Chambal, Since the study Was
concerned with the siltation of Gandhisagar these were purpOSlvely

selected from cmong those located above the Gandhisagar reservoir.

The cereral cbaracterlstlcs of the three gtbwatersheds are

described belOW'tO be followed by those of the individual ones.

© ide s
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3.4.2 Climate
The climate of the area was semi-arid. The average rain-
fall was 816 mm. It occured mainly in the months of July and

"August. Winter rainfall was irregular.

The climatological cbservations recorded at tehsil head-

quarters Sitamau for the last 20 years were as follows.

1. Mean rainfall -~ 816 mm.,

2. Maximum rainfall - 1562 mm. (1973)
3. Minimum rainfall - 418 mm. (1579)
4. Mean maximum temperature - 31.5%

5. Mean minimum temperature - 18.6°C

3.4.3 Geclogy
The area lay at the junction of Malwa Plateau & Vindhya

Ranges. It represented compiex geological picture. frap rock
was the maior formation of the zrea. The rocks exhibited a
tendency towards spheroidal weathering which was-typicel'in the

case of basaltic rocks. These were rich in ferro-magnesium.

Soils of the area were developed from basaltic parent

material. Following soil types were indentified.

1. Antralia _ 2. Baloda 3. Sarold
4. Harsaur 5. Kamliakheri 6. Gabapura
7; Pachdoria 8., Inahera

Broadly speaking the soils had various shades of darkness
and were developed from the decomposed rocks which were yellowish

brown to dark greylsh in colour.
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3.4.4 Hydrology

The area was drained by small gullies and nallahs flowing
from south to north-east or south to north direction. They met
the Chambal river whose direction of flow was from south east to.

north west.

Yhe soils had moderate to low infiltration capacity. They
were quite erodable. Crop cover conditions during rains were not
good, hence, heavy run off was expected, Guliies were formed due
to long length of run. They were mostly located on lower catchment
side of nallahs and river. The eroded soil partieles (which were:
mostly fine) were transported through gullies, nallahs and‘smal;d
rivers to main chambal. This area adjoined the-reservoir area
hénce the erosion had a very serious effect. The reconnaissance
survey conducted by the “All India Soil and Land USe Survey
Organisation" for demarcation of brlorlty subwa eersheds,lnlthe
catchment of Gandhisagar Dam re  2aled exten51ve evidence of eroéien
hazards in the area. Observed sedlment lcss at a nearby silt and
runoff gauging station was of the order of 0.37 hectare metre/sq. km,

of the catcT"annt area.

3.4.5 sedimentetion o

Highest silt quantity per unit area was produced from both
the banks of nallahs and rivers where intensive gully forwaelon
were met with. These areas were mostly government land or grass
land. Next in order were the areas affected by sheet éhd'rill
erosion which were mostly spread over the - cultlvated area. 'Silt
was also pProduced due to heavy rush of wa+er from hllls to nearby
nallahs through cultivated area. This type Qf er051on'wésialse
iocated mostly in cultivated land, It was estimated that gullies

and stream banks accounted for 60 per cent of delivery rate and
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sheet and rill erosion about 40 per cent in the total sediment

yield,

3.4.6 Vegetafive Cover

Due to moderate rainfall and relatively'high'temperature
dry deciduous zerophytic plants were.of common occurrance.
Prominent among the trees were : Dhakora or Palas, Babool and

Kher.

- Various types of grasses covered uncultivated area and
hillocks but they were not allowed to develop due to constant and
heavy grazing. There were no'important timber trees in the area,

There was only scrub jungle and was devoid of vagetation. Some

cultivators grew grass for fodder on small fields.

The description of individual subwatersheds follows.

3.5 Subwatershed C/14 (Watershed of Meria Khadi Khal)

The subwatershed was located at a distance between 15 to
20 km. from the tehsil héadquarters of Sitamau. The road from
Sitaméu to Jaora via Laduna paésed through the watershed. The
area was drained by medium gullies which formed into nallah which

in turn drained into Chambal river.

The area of the watersh2d was 7,500 hectares. The slope
of the area was such that a little legs than 50 per cent of the

area had 1 to 3 per cent slope and about 25 per cent each had

slope range between 1 per cent and above 3 per cent. (Table 3.2)

The eéntire area was a broad plain of low relief having
local differences in elevation. The gentle undulating land surface
consisted of succession of low ridges with crests separated by
shallow valleys.

!
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Of the total area of 7,500 héctares atout 70 per eent was
agrieultural land. The remainingzpercentage was nearly equally
shared by wasteland and other land.(Table 3.3) . Again,of the

total area 6,385 hectares or 85.13 pef cent was severely affected

by soil erosion and needed immediate remedial measures.(Table 3.4)

The crops grown were mainly jowar, maize and grourdnut.
Opium.and sugarcane were also grown in area heving assured
irrigatien facilities. o |

The erosion problem consisted'mainly cft sheet anc rill
erosion in the upper reaches of the watershéd. In the middle,
gully formations were seen in addition to the sheet and rill

erosion. The lower reaches had medium gullies.

The treatment of area according toAthe management plan
would initially require complete protection of top'land by
bunding and diversionAof the r'n off so that it would not rush
from upper part to the lower reaches of the sub ﬁatersbed. Thus,
€xcessive erosion in areas down below would also.be controlled
automatigally. Active gullies would be treated directly so as to

stabilise the beds and minimise further erosicn.

Subwatershed C/19

The subwatershed was located at a distance of about 15 km.
from Sitamau tehsil headquartefs.‘ The road from Mandszur to

Suvasara passed through the sub watershed.

The subwatershed had mostly uniformly sleping torography.
Small -hillecks were located in the nerth east. The area was
drained gy medium gullies whieh formed into a nallah which in

turn drained in Chambal river, The direetion of main nallah was
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frem south west to north east, whereas, the river Chambal'flowed

from south east to north west.

.Theldrainage in main Chambal catchment was moderate.
Surfaee run off was quite significant and flowed through a number
of small streams and nallahs. The drainage density was 0.83 km.

rer sqg.km,.

The total area of the sub watershed was 5,150.00 heetares.

The distribution of area according to slope range indicated that =

slightly more than half of the area had é slope between 1 to 3 per
cent. Another 30 per cent area had a slope below 1 per cent and

the rest of the area had above 3 per cent slope (Table 3. 2)

Agrlcultural land formed 64.08 per cent of the total area--

Wasteland formed 16 21 per cent and other land, 19.71 per cent 3

(Table 3.3)

Of the total area of the’ sub-watershed 60.00 péf_céﬁef”'
needed sﬁil»COnservation measures immediately. (Tabie 3.4) x:

Among the different_engineering measures of soil and water
conservation for cultivated landimere important were bunding and =
construetion of diversion channels. Gully control structures were
also important. The total. cost was estlmated to be %.8 45 lakhs.
(Table 3.5)

Table 3.5 Engineering meéasures of soil conservation proposed
for agricultural land, Subwatershed C/19

S. . : “TArea Cest/ Tetal cost
No. Englneerlng measure (Hegtares) hectare B._}akhs .
1. Bunding ‘ 200 2.60

2. Diversion Channels 1,300 - 50 0.65

3. Compartmental bunding: 50 -

4. Bench terracing 55 200 1.10

5. Gully eontrol structures 1, 200 300 3.60

6. Maintenance of above _ _ 0.50

works

Total 2,855 - 8.45




e e

Among the measures for waste land devel‘opment._ a . check dam in
gully control work was most 1mportant mhe cost on this measure

and the malntenance c0st totalled up to Rs. O 46 1akhs (Table 3. 6)

Table 3.6 Englneerlng measures of:soil conservatien proposed i
for wasteland, subwatershed c/19

S.No. Engineering measure ' Area Total cost
: . F (Hectares) (Rs. lakhs)

1. Check dam: in gully:. A ISR S
control work 535 ‘ 0.46

2. Maintenance o _ negligib:]..‘en P

- - - ———

Total L 535 . . 0.46

e ! - p——

Thus the total cost of development of cultivated land and

wasteland came to Rs 8.91 lakhs.

In addltlon, the cost on bu1ld1ngs and other items was
estimated to be Rs.0.2C lakh an:i Rs 0.03 lakh maklng up the total
matmm9z4EMm.(nme37)' B

Table 3.7 Distribution of total cost of soil conservation,
- subwatershad C/19 S e

T t— o - —

S.No. R Item ORI " Rs,

1. Engineering measures 8.91 (8.45+0.46).
2. Equipments ) S 040
3. Bulldings - o 0.20 ~

4. Other: dtems v o . 0-03< ,

v * - L —

b



It was proposed to executer the entire work in a phased

manner so that the work would be completed in 3 years.(Table 3.8)

Table 3.8 Schedule of soil conservation measures,
subwatershed C/19

- pee—— — e - - - e

Year —..Coverage (Hectares) N otal COS§
Agricultural Wasteland Total (%',lékhs
e _ land : ’ : ) '
I 815 200 1,015 2.77
IT e 820 ' 200 1,020 ' 2.97
IIT 920 135 1,055 , 3.17
Total 2,555 535 3,000 8.91

s A — e ——

Management plan would begin with complete protection of
top land by bunding and diversion of run off. Tt would also check
excessive erosion. of down slope. Active gullies would be treated

directly soas to stabilise the'r beds - and min:mise further erosion.

As a result of these measures the agriCﬁitﬁral'prdduction
was expected to increase by 10 to 15 per cent. "It was also anti-
cipated that additional employment of 6,43 lakh man days would be
created during the'soil conservation meésures-an@ 1.77 lakhzman.
days after the cOmpletion of measures.

These works, howéyer, v‘wouAld_‘ requlre close coqp:éfgtign and
coordination between reveﬁué’and ifrigétion depértments-agd:iw f-

panchaYats.

Suowatershed c/24 .. . - e

Though the area was not a single point drain it drained

~directly in Gandhisagar reservoir and was marked as Priority

No.2.
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Tre swbwatershed had rostly uniformly sloping topography
with flat topped hillocks 6n the west The”area'WES'drained by
medipm‘gullies which formed into a nallah which drained in Chambal
river., "

- The direction of nallah was from north to south east and
from south east to norﬁh.éaSti_Whéreésé;ﬁh?hriver Chambal flowed

from west to east.

The drainage density was 0.59 km. rer sg.km. The area of
the subwatershed was 3,478 hectares. The data on slope of sub-
watershed showed that 46,OO'pér’cent70f the area had less than
1 per cent slope. Another'28.76”pe:'ceﬁt area had slope between
1 to 3 per cent and the.remeining_25.24 Per cent had more than

3 per cent slope. (Table 3.32)

- Of the total area 70.44 per cent was agricultural land.
Wasteland (14 81 per cent) ang other land (14.75 per cent) shared

about. equal proportion. _(Taple 3.3)

The severely affected area formed 37.38 per cent of the
total area, the lowest proportion among the selectea 3 sup=-

watersheds.‘ (Table 3.4)

Among the dlfferent soil. conservatlon measures proposed
Lor cultlvated land bundlng and constructlon of dlverblon
channels were more 1mportant <3ullycontrol structures and bench
terracing were comparatively less important. The éost estlmated

for these measures was Rs.4.77 lakhs. (Table 3.9).

Sden



Table 3,9 Eng¢necr1ng measures of soil conservation broposed
for agricultural la nd, subwatershed C/24

——

S. . ) . ' Araa Cost/hect. Total Gost ™
B g T res K 2
No, “N9ineering measures (dectareg) (Rs,?) (Rs, lakhs)
1. Bunding ; _ 200 . 0.80
400
2. Diversion Channels ! 1090 0.40
3. Gully control structures 285 400 1.14
4. Bench teérracing 100 2000 2.00
5. Maintenance of above work - - S.43
Total 785 - 4.77

e R SRR e

TR S e e i e e - e T p——

Of the measures Proposed for wasteland development, gully
control works and vegetative cover were relatively more important,

The cost estimate on these measures came to Rs.1.36 lakhs.(Table 3.10}

Table 3.10 Engineering measures of soil conservation proposed for
wasteland, subwatersheg C/24

- -—— - — ———

S.No. Engineering measure Area Total cost
- (Bectares) . (s, lakhs)

TR e e e et e evva—— e e e TR e e e

1. Gully control works 515 0.52
2. Vegetative méasures 415 0.41
3. Pasture development | 100 0,30
4. Maintenance of above _ - : 0.13
T TTota1l T o TTToso T 156 T T

Thus the total cost estimate for cultivated land and waste-
of
land totalleg up to Rs.6.13 lakhs, An amount /5.1 .60 lakhs was
provided for staff and office. Thus the total cost came to

Rs.7.73 lakhs.

The werk was expected to be completed in 5 years in a

Phased manner. (Table 3.11)
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Table 3.11 schedule of soil ~onservation mes sures,
subwatershed C/24

Year ‘ Coverage (Hectares) Total cost
e e e e (%.1akhs)
gri icultural wWasteland Total
land
I 125) 85 180 1.26
1T 150 100 250 1,87
ITI 220 130 ) 350 1,59
v 200 100 300  1.56
v 120 100 220 1.45
Total 785 - UBly 1300 7.73

- —— o A o AT g o SR i

Regides this an amount of Rs. 43 lakh was prov¢ ded for

equ1pmepts, Rs.0.42 lakh foriballalngs and Rs.O. 05 lakh for other

- items. Tmm1metdﬁlimmﬂsxm‘ﬁqp58631ﬁmmo(Tﬂﬂv3ﬁﬁ?h

Taple 3.12 Distribution of total cost o7 soil conservation,
subwatershed C/24 .

S.No. Ttem . s, *akhs
1. Engineering measures " 7.73
2. Equipments - o 0.43
3.  Buildings | 0.42.
4. ‘ Other items = 0.05
Total ’ | 8.63

dkdki
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In this chapterAcharacteristics of s=2lected 2 larms are
described and the impact of soil conservation measures is studicd
with reference to tyo Years viz. base year (1984-85) ang currernt

vear (1985-8¢),

4.1 gelested Fams

The total area of gelected 62-farms was 279.93 nectzre

0

-

Or 4,51 hectareg Per farm, The area of-the selected rarms dig
not change during the +tyo reference yearsg,

Of the total area of 279.93 hectares 75.21 per cent wae
cultivated lang in the bage year, The bercentage ircreased +o

80.94 in the current year., Threre was a decline :n pagture from

11.86 per cent to 7.54 per cent, Uncultivated waste land also

showed a decline from 12.64 Per cent to 11.09 per cent,

Thu. there wWads an incre se in the Preperction cultivated

areéa and decline in wisteland., (Taple ¢ 1.

Table 4,1 Land'utilisation, selected farms

Part | . T Base year o E‘:Zl}}é?l%‘";é;}‘"";"" ~Change T T
Srtteulars A‘“rzgf““pé}aéa‘:fz';i‘féa”fp‘aega‘:"T'Z}éa‘( Ha) " Percentaye”
{1 (Ha.) tage to, (Ha.) tace to » (Wori-)  (4) crf)
— _— —toral i _total T R
! N o A
Cultivated ~210,54 75.21 j226.58 80.94 | (4) 16.04 (4) 7.62
land = i _ | i
Un-cultivated, 35,37 12.64 | 31,03 11.0% S Y N G
wasteland 1 ! !
! 5 i . » . ) ~
Pastureg 133,21 11.86 | 21,11 7,54 4(-) 13.10 ¢ 35.43
| : - { )
Orchards - 0.81 0.29 + 1,21  0.43 _:(+) 0.40 (+) 49.3¢
o § |
o - . e ma pm— —— '.n.—;_q_» ST e e m——— .,..._-". EEE SR -~ - i
Total 279.93  100.00 |275.93 100,00 1 - -
‘ ]
: N e T T S e
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The total area (279.93 hectafes>'ofithe seiected farms
vas also classified as : area free from erosién, and, area
affected by erosion. It was observed that tﬁe»area free from
erosion included part of the cultivated area and éntire area
under pastures and orchards. The area affected by erosion was
the remaining part of the cultivated area and the entire qncui£i~

vated wasteland.

The area free from erosion was 56.72 percent of total
area in the base year. The percentage increased to 67.81 in the
current year,Conversely the percentage of area affected by
erosion decreased from 43.28 to 32.19. It was thus observed
that during the two reference years the proportion of area free
from erosion increased by about 11 per cent or in other words
11 ver cent of the srea was freed from erosion problem.

(Table 4.2)

Table 4.2 Area free from erosion and affected by it

i e gt

! Rage Yeor "Current Year thange
Ve e e e e e e e sy s o s, o =
. Ares " Pereent- Area  Percent-, Area(Ha.) Percentage
Particulars iy, ) age to (Ha.) age to i (#) or(-) (#) or (-)
. total | total
Area freefrom '
2rosicn : ]
1)cultivated 124.77  44.57 167.51 59.84 (+) 42.74 (+)34.25
land : _ .
2) Pastures 33.21 11.86  21.11 7.54 (=) 12.120 (-)36.43
3)Orchards 0.81 0.29 1.21 0.43 (+) 0.40 (+)49.38
Sub Total 158.79  56.72 189.83  67.81 (+#) 31.04 (+)19.54
Area affected
by erosion A :
1)Cultivated 85.77 30.64 59.07 21.10 (=) 26.7 (~-)68.87
land . . .
2) Uncultivated : :
lend 35.37 12.64 31.03 11.09 (=) 4.34 (-)12.27
Sib Total 121.14 43.28 90.10 32.19 () 31.04 (-)25.62
100.00 - -

279.93 100,00

Grand Total 279.°3

S v S g s e SRt WOt




Th: area affected-by €rosion in tkre bése year was 121,14
‘hectares. as noted in taple 4.2 this comprised 87:77 hectares
of cultivated lapg and 35,37 hectares of unCthlvatea wcsteland°
While the cultivated lapg ~ould further be classifiad as land
- affected by sheet and gull] er031on that under uncultivateg
wasteland was the one whlch was oaqu affected and was unfit

for cultivation.

The impact of soil conservation mezsures or the s2lectead
. fams showed that the ares affected by erosion in the base
. year was 121 14 hectares. It declined to 90.10 hectares in the

current year Or a decrease of 25,62 Per cent.

Of the total eroded area in'the basz year 43,25 pér~cent
“Wés due*tq sheet €rosion, 27,55 per cent due to gulliy ercsion
and 29.20 per cent was badly affected area._CEthpsP categories
the impact of goil conservaticn measures was "0st prconounced in
>£he case of,guily eroded area, Thefarea affected by this kind
of erosion 32,328 heciares in base year éﬁd aecreased to just .
4 86 hectares in the current year. Thus, the decrease was as

hlgh as 85, 44 Pe€r cent,

In the case of badiy éffected area the deciiﬁe was only
12.27 per cent. It was alse vbserved that the area urder sheet -
€rosion increased slightly (3.47 per cent). This 1ncreasernlqbt
be explained by the conver51on of the area earlier categories
@s gully erosion in to sheet eroded due to soil conservation

measures. (Table 4,3)



Table -4.3 Types of ercsion and affected area under base
: and current year period ' '

: Change in current

i
1 1

Ttem ' Base vear : Current year : year over base year
' Area Percen- | Area  BerienT i Increase /Decrease
(Ha.)  tage to! (Ha.) tage to 1 area(ha)’ area(%)

- ; total i o kotal —
A.Cultivated
land

1) Sheet erosion

a)slightly sheet 33 59 27.73 51,68 57.36 (+)18.09 (+)53,.85
er081on

b)Moderately 18.80 15.59 2.53 2.81 (-)16.27 (-)86.54
sheet eroded
area

Sb Total of (1) '52.39  43.25 54.21  60.17  (4) 1. 82 (+) 3.47

" — . - VS At mar o L i a ame e g aen NN e ey e e e e ke e e s e L Mrriate s Ar——

2.Gully erosion .

JMinor Gully ~12.21  10.08  2.40 .66 () 9.81  (-)80.34
erosion , : : : v

b)Severegyii1y 21.17  17.47 2.46 2.73  (-)18.,71  (-)88.38
erosion ' ' : ’

O . e — - —— s 1 T s e s s

Sub total of(z) 33.38 57.s55 4.86 5.39 (-)28 52 —)85.44
Total of(1)&(2) 85.77  70. 80 59 97" 55 56 (f)26 Q7 i} (—)31 1?
B.Uncultivated D

wasteland 35,37  29.20 31.03  34.44  (-) 4.34  (=)12.97
(Badly affecteq R - ‘
area unfit for
cultivation)
Total land : ]
(cultivated + 121.14 100.00 90.10 100.00 " (-)31.04 (-)25.62
uncultivated) , , S - .
- wasteland

I SIS em i e - v s o o b e aaA s ———— e e A R A A e A S e e 5 e

The uncultlvated wasteland was further ClaSSlfled in to

four groups. Of the total area of 35.37 hectares of uncultlvatea
wasteland 17 36 hectares or nearly 50 per cent (49,08 per cent)
was badly eroded  land in the base year. In the current. year the

area under this category nearly halved (8.55 hectares).(Table 4.4)
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Table 4.4 Uncultivated wastelar: selected farms

B R ——— —

Bage year i, Current Year Change

4

1

]

i ) o ¥

, Area %»to total] Area  %to total
!

1

I

1

i

3
¥

Areca Percent-

- et e e w ow e fme waen e

——

Ttems hect. wunculti- ! hect. unculti- Hect. age
vatad P vated change
wzsteland ! wasteland

1. Badly Brodec  17.36 49,08 8.55 27.55 [(-}g,81 (-)50.75

2. Steep Slope 10.11 23.58 15.39 49.60  (+)5,28 (+)52.22

3. Any other 4.86 13.74 4,86 15,66 Nii -
Rea gon

4. Barren/Stony/  3.04 2,60 2.23 7.19 0.81 (~)26.54
Rocky '

Total uﬂcultivated

wastsland © i35.37 . 100,00 31.03  100.00 (-)4.34 (-)12.27

4,2 Area benefitted by soil conservation measures

A total area of 77.12 hectares was benefitted due TO soil
conservation measures. Nearly half (51.44 per cent) of the area
benefitted was due to bench terracing. Another 15.71 per cant of
the bensfitted avca ceme nder burding operation. Still another
12.14 per cent of the ben=fitted area came under tée rasture deve-

lopment meagure.

The benefits occured due to various soil cons2rvation
measures included control of sheet erosion (32.88 per cent of the
benefitted land), increased irrigated land and iand under(31,40
per cent and area developed “or rastures (12.14 per cent),

(Table 4.5)
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4.3 “hange_in Cropping !.ttern -z-

Agfigultural>prbdﬁctiénuis the result of mary £7.%.73
 and inpﬁts, Soil conservation is one such factor which increases
the fertility of thz sz0il and enhances its wate- holding capa-

‘city. This results in higher productivity of crops. 3esides,
higher productivity the chang=d soil conditicns allow the farmer

to grow more than one crop or two crcps in a year. For example,

improved soil and water conditions'alléw to grow & crop .in rabi
. seasons on whi;h only Xharif crop had been grown previously. In

some cases other things remaining the same irrigation facilities
“during the summer season‘coupled with improved soil and water

conservation measures offer scope for a crop in summer season

‘also,

On the gelected farms the»chénge in cropping“pgttern
was quite substantial., First 7, the cash crcos like tii,*
Sugarcane and berseem which did not fir”® a place in the base
yeaAr w2rl Jrown . T.l cusiznt year. Secondly, the change in

.area under different crops showed tha:'choice_Was>cleérly for
more remunerative crops. While area under jowar, bajfa and
;moong decreased that undef'wheat, tur, gram, groundnut, soybean
.and‘spicés increased. TE$; §ercentage increase in area was
highest (7%3 per;cent) in the case of fqddsr,_ ;n thé case of
spices the peréentage'increase”was.213;59. Howe%é?, the area
under theée crop groups itself was quite small. The percentage
increase in the case of oiléeeds was 100,22, that in the_éése
of pulses, 66.44 and cereals, 18.10. The substantial increase
.in tﬁe area of pulseé and oilseeds is a welcome’sign; mAméng
ceéreals, wheat made a tremendous prOgress'by reéofding a |

hundred per cent increase in area.
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Change in Cropping pattern (selected farmers)

Base year

‘Current year Changa from

g

“Percentage

crops (hectares) {(hectares) base year change from
to current base year
year to current
increase(+) vyear
decrease(~)  increase(+)
| decrease(~)
Juwar 77 .74 63.86 - 13.08 ~ 18.00
Bajara 14.32 11.02 - 3.30 - 23.05
Maize 55.25 58.81 + 3,56 + 6.44
Wheat 49.05 98,21 o+ 49,16 100,22
Total Cereals 196 36 231 90 + 35 54 + 18.1
Tur 4.44 . 6.06 : i 1.62 + 36.49
Moong 10.72 8.66 - 2.06 - 19.22
Urid 31.68 42.49 + 10,81 + 34,12
Gram 18.55 51,63 + ,33008 +178.33
Total Pulses 65 39 108 84 + 43 45 + 66 44
Tetal Foodgraln 261 75 340 74 + 78 99 30 17
GrOlmdnut 404‘2 10.58 + 6.16 +139037
Til - 0.81 + 0.8l + 81.00
Soybean 4,85 7.17 + 2432 +47.83
Total Oilseeds  9.27 ~ 18.56 T+ 9.29 ¥00.22 "'":
Sugarcane - 5.14 + 5.14 + 5.14
Opium 1.40 2.56 + 1.16 + 82.86
Metni . 5.68 T el7e T T T T T 11.i00 T #9s.42
Corriendum - 0.20 + 0.20 o+ 20.0Q
Chillies 0.50 2.40 + 1.80 +380.00
Total spices 6.18 19.38 ¥ 13.20  +213.59
Cotton 3.96 2.02 - 1.94 - 48.99
Fndder : Chari 0.40 0.60 + 0.20 + 50,00
Barseem = — 2.73 +  2.73 +273.00
 Total Fodder  To.a0 T T T3z "’%’”"“5”53” ““"1733‘ “é“o B
Gross cropped  282.96 391.37 + 108,41 + 38.31
area ' _
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The gsoil coneﬁrvatlon measures ~nffered an apportunity to
to bring
the farmers/in more area under rabi crops. In the case of feyw
farmers it gave an opportunity to grow summer crops. Lastly,

there was a conclusive evidence of an increase in the gross

cropped area to the extent of 38,31 per cent.

Thus soil conservation neasures on the selected farms,

resulted in both qualltatlve as well quantitative betterment

of the cropping pattern.

4.4 . Change in farming practices
The changes in farming practices included a, ~change in
cultivated area b, change in 1rr1qated area. c, change in area

under new c.ops d, increase in area under more remunerative

Crops. )

Forty per cent of the selected 62 farmers repvorted that
the cultivated area on their farms increased. Area increased

per farm was 0.508 ha.

The area under irrigation was reported to be increase en
48 per cent ~f the selected farmers. The irrigated area 1ncreased
wis ©2.43 hectares or 1.49 ha per farm. The source of irrigation
was mainly river. This source contributed 61.90 per cent ~nf the
total increased irrigated area. Wells and tube wells contributed

about equal Percentage.

Annther impact cf soil consérvation prcgramme;Wés'intrn—
duction of new crops. Twenty six per cent cf the farmers reported
to have introduced new Crops on an area of 37.73 hectares. zThe
new crops so introduced were malnlywheat (28.90 Per cent), gram
(23.06 per cent), urid (18.24 per cent),spices (9.02 per cent)and
soybean (7.45 per cent) etc. Another 8 per cent farmers had

increased area on more remunerative crops. The creops included

el eade a0
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Changes in famming practices due to soil

Taplé 4.6
conservation programme
Particulars Area
(ha.)
a) Cultivated area increased: ~31.52°
' (40 per cent) (0.508/Farm)
b) Area increased under 92.43
irrigation{48 per cent) (1.49/FParm)
Well 17.79
River 57.21
Tube well - 17.43
c) Area introduced under 37.73
new crops (26 per cent)
Wheat 10,90
Granm 8.70
> Urid 6.88
Spices 3.40
Soybean B 2.81
Sugarcane 1.92
Tur 1.50
- Maiz= 0.81
Jowar 0.40
Opium 0,40
Barseem 0,01
d)  Area increased under N 4.86
specific crop (8 per cent) -
Wheat h 2.00
Gram ‘ 0.41
" Jowar 0;20
Maize 7 0.61
Grounidnut e " 0.42
Urid 0,20
Sugarcane 1.00
Opiumr 0.02

Percentage
to total

100,00

19.25
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Difference in yield levels

As on effect of soil Conservation measures is the vields
of all *he crops increased. The increased was more pertinent
in the case of Rabi Crops as compared to Kharif crops. The
maximum increase was recordedq in opium (93.0 per cent) followed
5y Zram {24.2 per ceaz) and urid (74.4 per cent). Wheat recorded
an inCrease of 33.8 per cent. Amohg the kharif Crops, maize
(43.3 per cent) Groundnut {31.9 per cent)and Jowar (25.0 per cent)

benefitted. (Table )

Table 4.7 Effect of soil Clnservation Programme cn yield
levels of the major Crops ’

S e c———

Before After % chaﬁge over

Crops Gg-/ha . (ig-/ha ) period

l. Whea= 874 _ 1169 33.8

2. Gram 437 ) 805 84.2

3. Jewar 620 775 : 25.0
4. Bajara 635 701 .10.5 o

-5 Méize 439 619 43.3

6. Urid 82 143 74.4

7. Grcundnut 458 604 31.9

8. Opim 250 483 93.0

o — e orre

Employment gain in the soil conservation works

The benefit of goil conservation programme was also the
gainful employment created forteen Persons of nine familieg got
an averags employment of 187 davs in a year . The wages earned

amounted to 187.1 or an average of approximately Rs.10,0 per da-.

“he soil conservation me3asures have been very well
received by the beneficiaries ard all of them have strongly

suggested in favour of their cortinuance in future also.



CHAPTER-V -

SUMMARY ANT: CONCLUSIONS

5.1 S501il, the most natural resource of crop production
is subjected to calamitics 1i)= storms, flcods and drouslits.

These calemities deteriorate not only fextility but alsc

most procuctive upper layer of the soil. Therefore, there is

a necesszity of goil
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Soil e:osioq results in the:lgwering cf the storage
capacity of the irzigation dams/reseryoirs which were Dbuilt
with the idea oﬁ_providinq irrigation facilities to the
rainfed areas. It is estimated that 283 lakh hectares of

. every year
irrigation potential is lost/due to erosion z2nd siltation.
The loss on account of siltation «nd non
utilisation of irrigation potential 1s est m-+e” - n g7
crores in the form of capital assets annually-

In order to contain ¢icl: losses a Ce trally
sponsored scheme was launched_yhich covered 28 c~tchments
of ﬁhe country.

The main objectives of the scheme were 3

l. To reduce siltation of tie multipurpose

reservoirs by increasing soil conscervetion
Measures in the cstchment aress

2« To prevent degradation of the catchmént areavand
enhance its pr oductivity through optimum land

- management.

3. To ensure adequete irrication weter to = e -C ..zl d

area’ ané increase production, and,
4. To provide employmcnt opportunities in the

extensive rursl areas.

44
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Cut of 28 river wvalley “guJGCtb in the country seven
were fully or partially locaétivis Maéﬁ'azpfécesh. These
projects covered 24,937 thousand he¢téres of catchment area
ancd 7,584 thousandg nectares of priority watershed ar@é. Of
the seven projects, Chambal River valley Project is one of
the importent projects with 2,6QﬁlthQQS?nd'hectéres of
watershed -area and 900.46 thogsa;d_h@ctageg of priority area.
Till 1984-85, 330.74 thousan@‘hectgres?oﬁfpriority»watersheé
area was treated by soil consérvgtionvméagures. i

This study wes underfaken‘to eﬁgiuate thé;épil
conservation measurzs taken up by_the_agfiéulturéféepartment
at the’farmefs level. The beneficiaries wefe.;elecfed from
three sulb watersheds namely C?lé, C-19 and C?24 of Chambal
River Valley Project of Mandsaur districtloflMadhyd Pradeshe

Of the 29 viilages, 12 were selected puroosively.

A random sample of 62 farmers was drawn from the list of
beneficiaries of the villages. The reference year was 1985-86.
5.2 ;andsaur Gistrict is situated in the north west of
the State. Chambal forms the main river svstem of the

district which filow

U)

from south to northﬁ

The district hes an aver age altitude of about 457 metres.
The averagc rainfall is 730 mm. Agriéulture had a predominant
role in the economy of the district and 57 .27 per cent of the
geographical.area was net sown aféa. Anothex 20.63 per cent
was not availablevfcr cultivation pﬁrposeé; Forest area
covered 12.23 per cent of the total grea. |

The district had 17.5'pér cent of the gross cropped

area under 1rr1gut10n. Wells were thc chief source of
1rr10atlon Commandlng more than 92 per cent of the total area

1rrﬂgated.

Lo
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Wheat, gram, paddy and millets were the domineant food
crops which together commended 75 per cent of the Ccropped aread.

Among non food crops, grovndnut ( 4.9 per cent ) was importante

|

5L3 ' mnﬁhlscqar dam was constructed jO*ﬁ*lY by Medhva
Pradesh and Rajesthen Governments in 1960 with the opjective’
to provide ixrrigation to drought prone arez of both the states.
The total éatchmenﬁ area was 23, 025 sg.km. Of this, 65;16 per
cent was érlﬁivéted éréa, 4+28 per cent was culturable waste
and 362 per cent was forest lande. H

Acéérdimg to hydrographic survey conducted dux ing :
197576 Ganoblqagcr dam was losing its water holdlng Cdpoc1ty
at an average rate or O 28 per Cent due to 51ltotlon. The
average andual reductlon in Gead and live Stcrage Was-1;94
anad 0. 89 per cent respectively. On the basis ﬁL tnlc renort
the soll watur management experts recommended an urgent
remealal'n;csure 1n the catchmont ares of Vanahlsadar to
bring down the rate o:tsiW+ation on this advice the State .
governmant'q Agrlcthura department started a protection plan
for entlre catchment area by adOpting-some sqil and water
conservation measures. Till 1985-8?, a total'of 40,000 s5qskme
of catchment area was coveféd at a-cost of %f 244,0 lrxls'to
bring down the siltation in the”résér§oi:.

all the three selscted sub wa tersheds‘ncme1v c~14,
C=19, and C=-24 belonged to Sitamau tehsil of Mandsaux
district. Since the‘study was concerned with the éiltatioﬁ_éf..
Gandhisagar reservoir:thesefwatersheds were purposively

selected for the study.
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The area was drained by small gullies and nullah
flowing fiom south to north d.rection. The soils had ‘moderate
to low infiltraﬁion Capacity and were guite erodable dur ing
sumrer and rainy seasons.

Gully formetion followed after rill and sheet erosion
was observed as the major scil erosion proolem of the area.

It was estimated that of the total sed'mentiyield, gullies and
stream banks accounted for 50 ver cent delivery rate and the
remsining percentage { 40 per cent ) was shared by sheet and
rill erosion.

A total 7,500.00 thousand hectares of area was.covered
by the sub watersheg C;l4. The entire area was a broad plain
of low reliéfAhaving local differences in elevation. Of the
total aréa.70.13 per cent wes under agricultural land followed
by wastefand ( 15,00 per cent ) andiother land area (14.87 per
cent). about 85 per cent of the total area was badly affected
and required immediate soil conservation messures. In the upper
reaches of the watershed sheet and rill erosion were the major

erosion problems while in the middle and lower reaches gully

and medium gully formation was the main reason of erosion.

Total area of the watershed C~19 was 5,150 hectares
with uniformiy plain topography. Of the total area agricul tural
land occupied 64.08 per cent £ollowed by wésteland 16.21 per
cent and other land 19.71 per cent respectively. Out of the
total‘area 50 per cent waé severely affected by soil erosibn
and needed remedisl measures.

| To minimise the erosion problem in-agricultural land.
8 programme at a cost of Rs. 8.45 lakh wa3s estimated for

bunding end construction of diversion channel Rs. 0.45 lakh
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wes estimated for wasteland development for the construction

of check dams in jully contrcl works. 2 rlzn wes also

!

envisaged tc increase the agricultural production by 10 to

15 per cent alongwith 2 plen -=o grnerste sdditional employment
Oof 6.43 l1skh man davs during the soil conservation measures
and 177 lekh men days after +tre Completion-of measures.

v
A totel =sree of 3,478 thousand hectares was under

pi

watershed C-24. Of this, agricultural land shered 70.40 per
cent wasteland 14.81 per cent and other land, 14.75 per cent.

A plan of Rse 4.77 lakhs was prepared to construct
the diversion chanrnels, bench terracing work end bur:ding

operation and another worth Rs. 1.36 lakhs was chalked for -

wastelanc¢ davel opment work.

1984-85 and 1985-86

0]

5.4 During the two reference year

the total cultivated ares incraszse by 7.62 per cent while

Qu

the waste land declineqd by 12.27 per cent. It was also Observed
that during the same period nearly 11 per cent ares was freeg

from soil ercsion proplems.

The impact of soil conservation measures on the
selecteqd farms“showed that the aréa affected by erocion in the
base year wzgs 121.14 hectares. It declineg to 90.1 hectares
in the current Y&ar or a deCrezse of 25.62 per cent.

Of thes totzl eroded area gully erosion was the single
most important erosion problem and after soil conservation

measures the area affected by it decreased by 85.44 ber cent.
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In the case of uncultivated wastelend a

nagative Cciy no;@lg.?7 bexr cent was Obssrved in ths ercegd

QLD e
& total area of Rs. 77.12 hectares was
to soil cmerirvetio mocsares. Tench terracing, bunding and

Lasture development were the main activitics. The bhenaf

accured dus to various scil conae
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included

control of sheet erosion (32.86 per cent of the bhenefit area) .

Increesed irrigated land under cropping (31.4 per cent) and

area developed for pastures (12:14 per cent)were other benefits.
Improved soil and water condition due t0O soil conserveticon

on on

U)

mezsures otffered scope for growing crops in rabi seas
which only kherif crops were giown previcusly. Faimurs started

growing more remunerstive crops Like

o
21

heat, sugarcene, oilseeds
etc. Minor millets, like jowa:x, Pajera =nd mcng were replaced
by remunerative crops. Fodder Leported the highest percentage

increase in the ollov

,)

i

srea (732), ed by spices(214) cilseeds

1100) pulses (66)and ceresls(18)

Tha soil conservetion mezsures offered en opportunity
to ithe farmers to bring in more area under rabi creps and in
few cases under summer crops alsos. Thus, the gross cropped

area increesed by 38.31 per cent.

®re was & conclusive evidence in the change in
farming practices. Cultivated area ircreased by 0.508 hectare

per farm. Irrigated zres increasse was 92. 43 hectares

= o



wheat, gram, urid,spicesend covbesn found mdre arac.
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Rivers were the main souzce of irxricgstion and contrihuted

619 per cunt of the totel irrigsted ares. The crope like
e i
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levels was pcesitive

The meximim vvield

0

ent) followed by aram (84.2 per cent), uris {74.s per cent

]

and wheat (33.8 per cent). Among the kharif crops, maize
(43.3 per cent) groundnut (31.9 per cent) and jower (25.0 per

cent) benefitted.

The another benefit of so0il conservation programme
was the creation of gainful employment. Fou. tesr persons of

nine families gct en aversge employment of 187 cdays in a VAT A

The wages earned smounted to Rs. 1871 or en averesge of

™

approximately Rs. 10.00 per day.

Thus, it could be conciuded that the =0il cconservation

)

measures on the selected farms were verv well received and
resulted in both guslitative &s well zs gquantitative betterment

of farminge.

Jokkkk
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ANNEXURE ~T

Salient Features

s PG4

Name of dam H - Gandhisagar Dam

Name of state in
which located

(1

Madhya Pradegh

Name of District 2 Mandsaur
]
Latitude - 24°.44 N
&
Longitude- 75°,33'®

Location

o

About 30 km from Jhalawar
Road Railway Station on
Western Railway.

Catchment Area 23,025 km2

Details of Dam

(a) Type : Straight Gravity Masonry v« ..
(b) Bength of Dam : 51.4m
(c) Height of Dam : 62.2m
(a) Area submerged at 660km 2
M.W.L. 400 m,
Year of completion : 1960

Total area under Chambal valley Project in M.F.

State District Area Nec.of
- _ wateraheds
Madhya Pradesh 1. Mandsaur 55,68,000 ha. 54

2. Ratlam

3. Ujjain

4, Indore

Progress of Expansion of Programme

Yearwise details about watersheds included/saturated
(Mandsaur district only)

TE SN ke e b % e a e me e b s s B - ————- . —a

No.of watersheds in which
work was started

- T Mk g e s e G B s | G M e 05t < et

1975-76 10
1978-79 3
1979-80 | ' 8
1980-81 8
1981 -82 1
' 6

5

3

Year

1982-83
1983-84 1
1984-85

- A W ————- o A, 3 o s
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CHAMBAL PROJECT
WATERSHED MANAGEMENT PLAN FOR WATERSHED OF
CHAMB/:L, RIVER IN THE SUB CATCHMENT OF MaIN
CHAMBAL RIVER WATER SHED NO. C/19

Area 4150,514_ HECTOR
~, i\

-

MANDSOUR ~

’ iy
I'4 kS .
—\*fj-;—- - 7&» Er e ‘\— S ———
~ - Y

N

RIVEx KALISTNDH

TNDEX

S.No., ITEM ' " EYMROLE

1.  WATERSHED BOUNDARY - .——-—

2. VILIAGE BOUNDARY — ~~-w-.

3. NALLA : Pl T

4. RIVER : ——




L CHAMBAL PROJECT = '
i WATER SHED PLAN FOR SUB WATER SHED NO.C/24 .
SUB_CATCHMENT OF CHAMBAL RIVER S

AREA : 3478 HECT

mn—-——mz

g .
IS T A

o

s SO

S.No. ITEMS SYMBOL
l. RNER S ?\-‘f{‘_f_:,,_;' ‘V
2. .SILT DETENTION TANK o & el
3. WATER SHED BOUNDARY et b et L

4. SEDIMENT MONTIORING ST (§) - |
5 JALLAS . —~=< A

N b e o
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