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Foreword

Water as driver of the ecosystem and watersheds as hub of all activities have
assumed a great significance in rural India. Watershed activities are pre-cursorto efficient
management of all natural resources required for sustainable agriculture in drylands.
A second green revolution in agriculture is possible only through efficient management
of natural resources in drylands which contribute 44% of total food grains and 90%
of coarse cereals essential for well-being of human and livestock..Coarse cereals are
not only a source of _rich nutrition but also provide quality fodder for livestock. It givee
me an immense pleasure to mention that this project has focused on identifying areas
that needed'treatment on priority having large area under coarse cereals, mainly
sorghum. The efforts made jointly by CRIDA and NRSA in perfecting the methodology
and in making use of modern tools like Remote Sensing and GIS is commendable.
‘The watershed action plan was.prepared and implemented on scientific principles in
a participatory mode. Prevailing drought situation all through the project period didn't
reduce the Spll’lt of farmers and project implementing officials. This reflects good faith
of the farming community in watershed approach and hope that more benefits will be - |
reaped in years with good ramfall ‘

The |mp|ementat|on of this programme in the ralnfed agro-ecosystem under NATP
has further improved the capablhty of scientists and staff as well. Those who were
involved in this programme are now fully equped to meet the growing expectatlons_
.of farmers, State and Central Government too. Demonstratlon of low cost appropnate
technologles for enhancing productivity like improved seed; moisture and plant nutrition
would go a long way in meeting the challenges of burgeonmg populatlon The livelihoods
approach of watershed management has now given a further impetus to not only those
who own land but also to landless and artisans who are an'integral part of the rural X
commumty These efforts to achieve sustainable. livelihoods in rural areas through
efficient management of natural resource on watershed mode would be further strengthened
and hope_that, learnings from this project will be made use by one and all interested
in dryland agriculture. | congratulate Dr. PK. Mishra and his team for brlnglng out this
useful publication on “Prioritization, Planning ‘& Development of a Micro-Watershed in
Drought Prone Area of Nalgonda District in Andhra Pradesh” as an output of the NATP

(RNPS-2) project of CRIDA centre. _ |

Hyderabad B | o (Y. S. Ramakrishna)

oth December, 2004 - . Director, CRIDA
° ‘ Hyderabad -
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1.0 Introduction

In India dry lands contribute to 44% of total food grains and 75% of pulses and oil
seeds. About 90%of coarse cereals are produced in dry land. Dry land agriculture is facing
multiple problems in terms of climate, soil/land resources and socio-economic constraints.
The rainfall is scanty and crops suffer due to low soil moisture availability and nutrient
deficiencies. The farmers are mostly resource poor, debt ridden and locked in poverty
line. Though, many technologists have been developed to improve the productivity of
drylands, a holistic approach on watershed domainis lacking. The sustainable agriculture
calls for development of land and water resources without deterioration of ecosystem
and sustained productivity. The ‘watershed approach’ represents the principal vehicle
for transfer of rain fed agriculture technology. A watershed (or catchment ) is a geographic
area that drains to a common point, makes it an ideal planning unit for conservation of
soil and water. It is a holistic approach for the development of agriculture and allied
activities. In NATP crop production system based approach is the special feature that
distinguishes from other watershed development programmes. The key attributes of
watershed management are conservation of rain water and optimization of soil and water
resources in a sustainable and cost effective mode. It aims to optimize moisture retention
and reduce soil erosion, thus maximizing productivity and minimizing land degradation.
Currently a large number of projects for productivity enhancement are being implemented
based on the watershed approach. A second green revolution in agriculture is possible
only through efficient management of natural resources in drylands. The project has
focussed on identifying areas that needed treatment on priority having large area under

coarse cereal, mainly kharif sorghum in dry land areas of Andhra Pradesh.

Remote sensing has provided a new impetus forthe earth resources and environmental
scientistto study natural resources in spatial and temporal domain. india began development
of an indigenous IRS (Indian Remote Sensing Satellite) program to support the national
economy in the areas of Agriculture, Water resources, Forestry and Ecology, Geology,
Watersheds, Marine fisheries and Coastal management. Remote sensing applications in
the country, now cover diverse fieldssuch as soils, land degradation, crop acreage and
yield estimation, drought assessment and warning ,flood control and damage assessment,
land use/land cover information, management of watersheds and command areas, wa§te
land management, water réesources management, reduction of snow-melt ruq-oﬁ, fisheries
development ,mineral prospecting andforestry resources. With the advent of high resolution
satellite data new aplications in the areas of urban sprawl, mioro-watershgq Qeveiopment,
infrastructure planning and other large scale applications have been initiated.

Keeping the above points in view, a project has been taken up with an 'idea of
developing regional level watershed development plans using ?he Remote Sens.mg.and
GIS techniques, development of methodology to identify the crl_tlncal areas for prlorttn.zed
land treatment, selection of a micro watershed from the critical areas for det;n!ed
inventory at 1:12,500 scale and development of action plans and their |mplementat|orj

in a participatory mode.




2 0. Description of the Study Area

5.1 Location and extent

sasilaruvaqu walershed falls in Chintapalli mandal of Nalgonda district in Andhra
Pradesh (Fig. 3.1), Geographical area of the watershed is 1.31 lakh hecta;es.,The
walershed lins In hetween 16°38' 37" and 16° 59’ 20" North latitudes and 78° 40’ 41"
and 79" 16" 43" East longitudes. It is covered by survey of Ir_wdla topographl'cal maps
LGI/10, 56114, 56P/2, 56P/5, and 56P of scale 1:50000. Sasileruvagu is a tributary to

Krishna River.

2.2 Physiography

Tho major lithology of the area consists of weathered granites. Physiography of
the aren consist of residual hills, isolated hills/hillocks (inselburgs), dykes, pediments,
padiments inselburg complexes, undulating pediplains and valleys. A major part of
walorshod Is under undulating pediplains developed over weathered granite gneisses.
The slope of sludy area ranges from 1-8%.The average elevation ranges between 240
and 500 moters above mean sea level (MSL).

2.3 Drainage

sasileruvaguis the main stream that drains the study area from Nalgonda and Ranga
Reddy districts, Fig 3.5 shows the dendritic drainage pattern observed in the study area.

2.4 Climate

The climate of the project area falls under the typical subtropical monsoon type.
Most of the rainfall is received during the months of June to September. Minimum and
maximum rainfall received in the study area is 331mm and 912mm, respectively. The
study areais generally dry and during the summer months temperature rises up to 45°C

2.5 Natural vegetﬁtion

The study area is devoid of forests. The natural vegetation belongs to tropical dry-
deciduous, thomy forest type, bushes, scrubs, etc. The common tree species observed

are babul (Acacia-sps), Neem,(Azadirachta indica), Tamarind(Tamarindus indica),palm
and grasses,

oy o3 . N

2.6 Agriculture and socio economic conditions
_bereals like. sorghum, bajra. and pulses like. redgram, areen gram and oil s&

o o . v e 1- . < A= ~ ~

%““'_;_‘tf"m"m”mﬂ“&' Qrown in Rharif season. The land is monocroppsd, drv. ne irfigation

AcHIUeR ara availabla ile ara . . ‘ ey e ==

\:\&pl\l ;\:o Ve avallable. The sofls are low in fertility status. Economically the farmers
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- 3.0 Developm_ent'of Methodology for
Identification of critical Areas in the Watershed

In the present study a methodology was developed, which involves identification
of critical areas for prioritized land treatment in the  watersheds on’
regional scale under different crop production systems. The flow chart of activities for.
the identification of critical areas is presented in fig. 3.2 for prioritization of the
developmental work. : S :

The Indian Remote Sensing Satellite |-C- Linear Imaging _Self Scanning Sensor( IRS
LISS-lIl) FCC prints of April 4!, 2000 for Sasileruvagu watershed, and IRS-IC-LISS-Iil
+PAN merged FCC prints of 13" October,2000 for Sakaliseripaili microwatershed was

‘used. Besides the satellite data, Survey of India topomaps, published reports, climatic
data, and watershed atlas prepared by AIS &LUS were also used. |

Table 3.1 Satellite data u_sed

SENSOR - PATH/ROW DATE OF TYPEOF DATA _ SCALE
- ~ ACQUISION | o
IRS-1C-LISS-HI 100-61 04-04-2000  DIGITAL, and FCC, ~  1:50,000
BANDS 2, 3, 4 |
RS-1C-LISS-1II 100-16 03-10-2000 . DIGITAL ,and FCC 1:50,000
RS-IC PAN - 05-03-2000  BANDS 2,3, 4 | |
| | . DIGITAL,and B5 ~ 1:25,000 -
(PAN MERGED DATA) ~ .1.12,500

Initially, the soil map of the watershed was prepared at 1:50,000 scale using latest
satellite data from IRS —IC / ID satellites following visual interpretation approach with
soil profile study, soil analytical data and classification of soils as per soi[_taxon.omy.
Digital database for'the soil map was prepared using Arc INFO GIS package and attribute
data were incorporated for each soil-mapping unit. The parameters considered for -
identification of critical areas using National Bureau of Soil Survey and Land Use
Planning (NBSS&LUP) manual are soil depth, soil texture, internal dra_ine_lge, slope,
erosion and soil reaction (Tables 3.1 to 3.6). The soil polygons were re-classified b_as.ed‘
on the above parameters and individual thematic layers were genera’_tgd. Area S’[atIS’[!C?S
were generated for the watershed parameter-wise to identify t__he critical parameter.in
the watershed from crop productivity point of view. A composite layer was generated
from the individual thematic layers and the critical areas were mapped bas_ed on the
limitations of the above mentioned soil parameters. Rules were framedto group polygops
with severe limitations under each parameter as high priority zo_n_e_and polygon with
no limitations under least priority zone. Polygons with moderate.limltatlons were gro_upgd
under medium priority zone. This knowledge base was applleq on t‘o ?he comp051te |
layer and composite polygons were reclassified and map showmg pflorlty zones were
developed. The various steps involves inthe method'ology for dellneatlor.\ of critical area
for prioritizatioh-and development is summarized in the flow chart (Fig 3.2). |

: T F 3
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Fig. 3.1 Identification of S.S. Pally micro-watershed under Sasileru Vagu basin in Nalgonda district of A.P for intervention

The parameters considered for indentification of critical areas are presented in tables
3.1 to 3.6

Natural resource inventory of the Sasileru Vagu watershed was carried out and
different maps, namely soil map drainge map, hydrogeomorphology map, land & water
resource maps, priority maps and critical map were generated at 1:50,000 scale using
satellite data, which spread over an area of 1.3 lakh/ha in Nalgonda and Ranga Reddy
districts (Figs 3.4 to 3.10). The soil map of the watershed was prepared and mapped
at the level of soil series association. Derivative maps from the soil maps were prepared
and critical areas were identified in the watershed. The shallow soils occupy an area
of 11221 hectares (8.56 % of the watershed), soil slope problem was noticed to an
extent of 4.08 % which occupies an area of 5346 ha. Severely eroded soils occupy
9346 ha and soils with moderate erosion Occupy 16326 ha (12.46%)

A reprc_esentqtiv'e micro watershed of an area of 765 ha in S.S. Pally was identified
from the high priority zone for preparing natural resource inventory at 1:12,500 scale
us!ng high resolution satellite data. Critical areas were identified in the micro watershed

land use land cover and

land and water resources development plan map (Figs. 3.11 to 3.13) were generated

for the S.S. Pally micro watershed.




Micro-Watershed in Drought Prone Areas of Nalgonda District in A.P

METHODOLOGY
SATELLITE DATA ANCILLARY DATA
» Monoscropic visual interpretation e Meteorology
« Soil profile studies « Geology
« Soil chemical analysis ¢ Reports
¢ Classification as per Soil Taxonomy e SOl Topo sheets
) 4
SOIL MAP
y
Creating digital database

for map and attribute data

Fixing of criteria
for different soil
i parameters

-

Generation of derivative maps
viz. depth, slope, erosion, texture,
drainage & soil reaction

A 4

Generation of composite map

Development of decision
rules for identification of
v critical areas

”

Critical Area Mapping

A

Delineation of micro watershed

Fig. 3.2 Operational methodology, based on remole sensing techniques to identify watershed/microwatershed critical
areas for prioritization & development.

Table 3.1 Soil depth classes

Symbol Depth (cm) Series
1 <10 Extremely shallow
2 10-25 Very shallow
3 25-50 Shallow
4 50-75 Moderately shallow
5 75-100 Mod. Deep
6 100-150 Deep
7 150+ Very deep
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Table 3.2 Slope classes

Symbot Class % Slope
1 Level 1o nearly level 0-1
2 Very gently sloping 1-3
3 Gently sloping 3-8
4 Moderately sloping 8-15
5 Moderately steeply sloping 15-30
] Steeply sloping 30-50
7 Very steeply sloping >350

Table 3.3 Texlure classes

Symbol Surface Texture Texural Class Clay distribution (%)
1 Very fine clay 60 or more
2 Fine Sandy clay; Silty clay 40-60
3 Moderately fine Sandy clay feam, Silty clay loam 35-40
Clay loam )
4 Medium fine Sitt loam, Silt 28-35
5 Medium Very fine sandy loam, loam 18-27
6 Medivm coarse Sandy loam, Fine sandy loam 10-18
7 Coarse Loamy sand 10-15%
8 Very coarse Sand < 10%
Source : Brady and Weil, 1999
Table 3.4 Erosion classes
Symbol Class
1 Nil 1o slight el Sheet or rill erosion
2 Moderate e2 Deep or rills
3 Severe ed Deep gullies
4 Very severe ed Ravenous land

Table 3.5 Drainage classes

Symbo!

Description

1

0~ W LW

Extremely poor

Very poor

Poor

Imperfect

Mod. well drained
Well drained

Some what excessive
Excessively drained
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Table_ 3.6. Soil reaction classes

Symbol - Description pH range
1 Normal 6.5 -7.5
2 Slightly alkaline 7.5 -85
3 Moderately alkaline 8.5 ~9.0
4 Strongly alkaline 9.0 -9.8
5 Slightly acidic 55 -6.5
6 Mod. acidic ' : 5.0-5.5 -
7 Strongly acidic - = - 45 -5.0

Sasileru Vagu watershed encompasses 15 mandal as presented in table 3.7. The

villages identified as critical areas for taking of watershed development programme on
priority is present in table 3.8. ‘

Tahle 3.7 Mandals under the Sasileru vagu watershed

S.No - Station name

Nalgonda 1. Anumula, 2. Chintapalli, 3. Deverakonda, 4. Gurrampadu, 5. Marriguda,
6. Nampally, 7. Peddavoora, 8. Pochampally, 9. Thungaturthy, 10. Tirumalagiri,
11, Turkapalli, 12 P A, Palli :

Ranga Reddy 1. Yacharam, 2. lbrahimpatnam, 3. Manchal

Table 3.8 Prioritized villages (under Nalgonda District) for development of watersheds

1 Kurmapalli 13 Vattipalli

2 Badvangudem « 14 : Yearagandlapalli ~
3 Takkallapalli ‘ 15 Vinjamur

4 Tirugandla pally 16 Paunampalli :

5 Tamadpalli ‘ 17 " Gollapalli _

6 Madgulmallepalli : 18 Sakaliseri- Pally

7 Mallepalli - : 19 Madanapuram

8- Krishtarmpalli | 20 Venkateshnagar
9 Narsimhpuram 21 - Tugapati Gauraram )
10 Ramareddipalli . ' 22 "~ Krishnapally

11 Thanedarpalli 23 Godkondla

12 Bhimnapalli , R 24 Polepalli

Considering the low rainfall, high standard deviation and proxirpity to Ranga Redc_ly
and Mahaboobnagar districts and for having a better demonstration value, 1'00 .ha in
Sakaliseri Pally village in Nalgonda district was selected for development. Thls_vnllage
is located at the confluence of Nalgonda, Ranga Reddy and Mahaboobnagar districts.




Central Research Institute for Dryland Agriculture (CRIDA)

dew J10S : pg “biy

=

3

o s e e s o e S e S v e o g et _u
SEEET i s | —

- ——— R L ol i ey —— .
e T —, — Y Sy by | gy s
™~ 1 1w e i 5 e e L SRS o s ey ——

- e e B i e e R ey e e ) - .
=== e e T e ——

st o e S e o T S e o | vt s s i e .
- et . o s R P o gt s St St B — ey s ———

———— T ——— |

- ] e et — H
- [y —— e B L= —

e B A R TR e 20t e ey i .

> — e e T T ST . o o rom—— .
e T T D . —

-~ R Bt s e i e D o L S e R e L e pr—— .
- L L LTy m— ey ==

- 1| St e e o . S e S [ enp— [——— D
— e T R T TR e S ) e -

= et g 2 g ey e .
- e e e e L e T T o 0 o ) ——

3 | e D R T e SR e e e e g b et Sty —— .

,a.ri_ﬁln pigeadiet NOUVISIVO WS faas wog POV

(9861 SN THSSEN 1> 0w Poumaand 0 38 (ruRod) 7 4 - uaz Eoxdomosady)

aN3om

Tg

HS3AVdd VEHONY "LO41SI0 VAONOO TYN 'GIHSHILYM N3 1ISYS
dVIN TIoS







Central Research Institute for Dryland Agriculture (CRIDA)

I
Scale 10

HYDROGEOMORPHOLOGY

HYDROGEOMORPHOLOGICAL MAP
SASILERU WATERSHED, NALGONDA DISTRICT, ANDHRA PRADESH

Kilometers
10

LEGEND
Map |Geomorphic Unit/ Description
Symbol| Landform Groundwater Prospects
Valley Fill- Formed between high relief/uplands,and comprises of Generally Good.Yields 150-200 lpm Better prospects
- Shallow (VFS) 0-5 mts fill material. supported by fractures/lineaments

Buried Pediplain-
Shallow Weathered

Formed by the shallow overburden of transported/foreign
material on prior pediplain,the thickness of tne overburden

Good to Moderate .Yields 100-150 Ipm.
Fracture zones are suitable for groundwater
exploitation, The area generally comprises

(BPS-W) generally varies between 0-10 mts. of black soil.

Gently undulating plain ; highly weathered with shallow Better
Pediplain - Shallow lhicknyess and large in areal extent.Formed by the coalescence g&;&gﬂ:ﬁ;r;};ﬁ&: ,1 ?&mﬁga‘:
Weathered (PPS) of several pediments and inselbergs of ArcheanGranites. sites along this zone are good for groundWater

The depth of weathering generally ranges between 0-10 mts.
The area is relatively upland when compared to PPM

Pediplain Shallow

exploitation.

Same as PPS,but it is relatively high upland and

Moderate to poor. Better prospects along the
fractures / lineaments. Fracture zones passing

Weathered-Eroded | erosion is dominant. through Pediplain's acts as conduits for ground-
(PPS-E) water movement.

e Gently undulating plain ; highly weathered with moderate Good to Very Good. Yields 200-300 Ipm Better
Pedlplaln-Moderately thickness and large in areal extent.Formed by the prospects along the fractures/lineaments. The
Weathered (PPM) coalescence of several pediments of Archean Granites. The sites along this zone are good for ground

depth of weathering generally ranges between 10-20 mts. water exploitation.
Pediment (P) Gently undulating granitic plain often dotted with rock Generally poor, Yields 80-100 Ipm.Acts as runoff
outerops, with or without thﬁ'a veneer of soil cover, zone.Prospects limited to fracture/fissure zones
Inselberg (1) Isolated hill of massive type abruptly raising above Acts as runoff zone without any significant

surrounding plains.Formed by differential erosion.

recharge or groundwater.

Pediment-Inselberg
Complex (PIC)

Isolated low relief/hillock
smooth,erosional bed
or detritus.

surrounded by gent

sloping,
rock with thin veneer o

soil cover

Residual Hill (RH)

Poor, Yields P PTOSPH imited 1o
fractures/lineaments and some times controlled
by joints.

Formed due to differential erosion and weathering; occupies
larger area when compared to inselberg.A more resistant
formation stand as isolated hi,

IActs as runoff zone.

Denudational Hill
(DH)

Formed due to differential erosion and weathe
lnaer area when compared to residual hill A
rock formation stand as isolated hill.

ring; occupies
more resistant

Acts as runoff zone.

HER BN RN

Dyke Ridge (DR)

A narrow linear resistant ri
ion

idge formed by differential
erosion.

Nil.Acts as barrier for groundwater movement.

= Ehe ovsrall t:ma of Sasileru
round water prospect is generall
based on field data. 4 2

~— Fracture / Lineament

Vagu Watershed i

s having high Fluoride conteny,

90od in overall watershed but the quality is

& Groundwater quality; x = Average Fluoride concentration in ppm; y = No. of wells observed

which leads to Fluorosis and joint diseases.
poor.The yields shown are approximate,

10

Fig. 3.6 : Hydrogeomorphalogical
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Land use/land cover map
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Bl Others Quarry - 522 | 068
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Fig. 3.12 : Land use/land cover map at micro level
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4.0 Resources of Watershed

4.1 Rainfall and its distribution |
The rainfall data of the mandals falling under the watershed was analyzed and
presented in table 4.1. :

Table 4.1 Analysis of raintali data of the mandals under Sasileru Vagu watershed

District Station name Average CV (%) Meteorological Ground
: : rainfall (mm) rainfall drought frequency water status
Nalgonda 1. Anumula 665.0 28 39 SC
2. Chintapally 510.6 48 43 O
3. Deverakonda - 627.8 28 35 OE
4, Gurrampadu | 504.4 38 39 | SC
5. Marriguda - 569.6 38 | 31 OE
6. Nampally 503.9 49 | 43 OE
7. Peddavoora - 626.1 29 36 - CR
8. Pochampally 741.7 24 15 CR
9. Thung‘aturthy 837.7 ‘ 24 19 - GR
10, Tirumalagiii 7702 24 ) | CR
11. Turkapalli 765.9 21 : 14 . OF
12 P A. Pali - 513.3 36 33 . 0E
Ranga Reddy - 1. Yacharam 679.4 31 38 S
B 2. Ibrahimpatnam 650.6 28 35 OF
3. Manchal ‘ 663.8 32 : 31 | . S

Note: OF = Qver Exploited (stage of development >100%)
CR = Critical (stage of development >90%)
SC= Semi Critical (the stage of development 70% - 90%)
S = Safe (stage of development <70%)

- The average rainfall of 510 mm (from 1988-2001) was observed in Chintapally
mandal and having high coefficient variation (43%) where as the highest average rainfall
(83?‘.7 mm) was observed in Thungaturthy mandal with coefficient of variation of 24%.
Besides, the ground water status of Chintapally mandal falls under OE category and
the meteorological drought frequency is very high (4.3%). Considering the facts as stated
aboye anq poor water resource availability, S.S. Pally village under Chintapally mandal
was considered as priority area for development. The distribution of rainfall of S.S. Pally -
village for the 2002 to 2004 is presented in figs. 4.1 to 4.4. It is observed th‘at.there

Is a wide variation of rainfall and its distribution in ; ; ;
; e ‘ the mandal a
of rain gauge in each revenue village. nd this calls for installation
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Soil properties varies with space and time. Hence, soil testing is useful to evaluate
soil fertility status and for making fertilizer recommendations as well as for reclamation
of problem soils, provided soil samplings were carried at appropriate intervals. Table 4.3
highlights the variation in soil properties as influenced by extensive and intensive sampling
at macro-watershed (Sasileruvagu) and micro-watershed (SS pally watershed) level.

The soil reaction showed the presence of alkaline soils when sampled at micro-
level in addition to slightly acid and neutral soils at macro-level (Table 4.3). This was
reflected in the levels of exchangeabie Na and ESP also, where in the soils sampled
at micro level has shown a wide range of exchangeable Na. Based on the above results,
an intervention was made with the application of gypsum to bring down the sail to a
neutral range and to increase the crop vyield of castor, which is a major crop in the
watershed. The variation in soil texture was also reflected in marginal variation in soil
CEC values. Analysis of sail properties with respect to soluble salts, soil organic carbon, -
available P and K content also signifies the considerable variation as influenced by the
sampling interval. Spatial variation at both extensive and intensive sampling suggests
for taking up of appropriate management practices such as addition of organic and
inorganic inputs, addition of soil ameliorants, adoption oftillage practices and maximization
of water use efficiency from the harvested rainwater. ' '

Table 4.3 Variation of surface soil properties as influenced by intensity of soil sampling

Soil Parameters Sasileru Vagu Watershed 88 pally watershed
(Macro-watershed) ' (Micro-watershed)

| oH (1:25,wpv) 6.9-73 6.3 - 8.2

EC (dS m'1) 0.21 - 0.62 0 0.04-0032

0C (gkg™)  27-62 |  43-108

Soil texture ~ Coarse/Medium Coarse/Medium

Sand (%) | 49-84 o 4679

Silt (%) ‘ 2-24 . 4-11

Clay (%) 2-12 - 16-31

Avail Py0s (Kg ha'') . 103 - 12,6 ‘ 8.1 -150.4

Avail K20 (Kg ha') 304.8 — 605.6 503 - 217.1

Exch. Bases (cmol kg™!) S '

Na - 015 - 0.86 0.41 - 1.83

Mg : 0.3 - 1.9 o | 0.9 - 4.4

X 0.29 - 0.59 | 0.14 - 1.12

BSP (%) C57-94 80 - 97

ESP (%) 2.3-45 ' | 1.1-14.6

NB : . At micro-warérshed Ievef sample was drawn from Tha gird and at macro-watershed leve! se_eleoﬁve sampling

was done. '
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4.3 Quality of ground wat'er

The qu'ality of irrigation wate
also analyzed for various parame

r collected from the wells in the watershed area was
ters and rated for its suitability as irrigation water for
op ion. The following rating class was employed to test the. suitability of
ic;:?gpat?ggdvtfjgttcler. Residual SodiSm Carbonate (RSC), Sodium Adsorption Ratio (SAR),
chloride and boron content, were analysed to assess the water quality for the
samples drawn from different borewells. Other than the above parameters,
i d nitrate contents of the water samples were also
analyzed with a view of appraising the villagers to ‘take caution in using those

water for drinking -purpose.

Parameler « Irrigation water Permissible / Moderately ~ Moderately Unsafe
Nalgonda . S§S Palli  safe safe unsafe
n=21. n=4
RSC (me L) < 1.0 - 1.25 = 1.25-2.5 > 2.50,
SAR 1.0-19.5 3.2-7.3 < 10 10-18 18-26 > 26
cl(mg L") 28-228  128-170 < 140 140-350 - > 350
Boron (mg LY 0.5-3.6 R <2.0 2.0-2.5 2.5-3.0 - >3.0.

Source : Singh el. al., 1999

“Analysis has shown that water samples are neutral in reaction with low soluble salts
(data not shown). Based on the ratings with respect to sodium absorption ratio (SAR)
and chloride and boron it was found that three sites were found to contain high SAR,
RSC, chloride and boron content.. The water samples from S.S. Pally were found to
be safe in all quality parameters and can be safely used for irrigating the crops in this
watershed. Analysis of water for other quality parameters revealed that the samples
were found safe with respect to nitrates and sulphates. The fluoride content of water
samples at majority sites in Nalgonda district was found to exceed the toxic limit of
1.0 ppm as prescribed by Indian Drinking Water Specifications, hence it is advised to

exercise appropriate caution for drinking purpose.’

4.4 Soil units

‘About Six different_ physiographic units, namely residual hill side slopes, inselberg,
pediment, dykes, pediplain, and valleys were identified on granite gneissic landscape.

- Fig 3.4 shows that there are fourteen soil mapping units were encountered and 28 soils

series were identified in the study area. It is evident from the soil legend that the soils
occurring on residual hill side slopes, inselberg, and pediment on granite gneisses
landscape, are very shallow, severely eroded, loamy skeletal to coarse loamy textured
in surface, sandy clay loam to clay loam textured in subsurface and are classified under

- the orders Inceptisols and Entisols. The soil occurs on the pediment inselberg complex,

Und(;“ati”g pediplain on granite gneissic landscape are moderately deep, moderately
eroded, sandy loamy to sandy clay loam in surface, sandy clay loam to clay loam textured

~In sub surface and are classified under the orders Alfisols and Inceptisols, The soils

in the pediplain and valleys, are moderately well drained, medium to fine textured,
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moderately deep, slightly eroded and are classified under the vertic subgroup of
Incept{sols and as nglustert_s. Out of twenty eight series were identified 17 series are
Inceptisols, 8 are Alfisols, 1 is Entisols, and 2 are Vertisols.There are four soil orders

encountered in the Sasileruvagu watershed. Inceptisols is the dominant order and
Alfiosols is the subdominant soil orders identified in the s‘tudy area.

4.5 Hydrogeomorphology

The study area represents a true picture of hard rock terrain physiography with
residual hills, valleys and plains etc. (Fig. 3.6). Topographically the area is gently
undulating with pediplain, pediments, inselberg, dykes and residual hills. A major part
of watershed is under pediplains characterized by low lying flat to gently undulating
plains, developed over weathered granites and gneisses. In the pediment zone the
ground water prospects are poor to vey poor, where as pediplain and valley are classified
under high yielding ground water potential zones. The residual hills, dykes, and inselberg
zones are classified under very poor category of ground water prospects. The general
slope of study area range from 1-8% with elevation ranging between 240 and 500 meters
above the MSL. '

4.6 Land use/land cover

The major crops viz, sorghum, red gram, castor and cotton are cultivated in the
watershed. The total area under the kharif crops is 87581 hectares (66.83%) which
consist of sorghum, redgram, castor, cotton, bajra, and vegetables. In rabi the dominant
crop is well irrigated paddy and area is 11833 hectares (9.02%), fallow area is 2197
hectares (1.67%) and followed by barren rocky/sheetrock/quarry area of 6963 (5.30%).
The remaining areas are waste lands which can be brought under cultivation, if irrigation
is provided. '
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5.0 Preparatibn of Action Plans - Process

5.1 Land resburce development

The resource maps such as, soils, land use/ land-cover an_d geomorphology were
used to identify the problems in the watershed for _gengratlon of action plaqs for -
development of land resources. Fig 3.7 shows the action |tems‘recommended in j[he
watershed. The residual hills with severe erosion, very shallow soils, and gently sloping
areas were recommended for protection of natural scrubs, reseeding of forest species
and grasses. In hill foot slopes and pediments with severe erosion, with moderately
shallow soils, soil conservation measure like diversion channels, graded,bunds,-gabi’an
structures and gully plugs were suggested. In the lower pediment with severe erosion,
moderately deep, highly calcareous soil, calcium loving grasses (Sesbania albicons)
and Dinanth grasses were recommended. In very gently sloping pediplain with moderate
deep soils and slight erosion, strengthening of field bunds and contour/graded bunds .
were recommended. -

5.2 Water resource development

In order to identify various water resources regions and their spatial distribution,
potentials and limitations for sustainable agriculture and other usage, individual thematic
maps such as geologic structure, lithology, geomorphology, and hydro geomorphology
maps were prepared at 1:50,000 scale.After the careful study of individual thematic
maps, the natural and logical association of parameters of one theme vis-a-vis those
of others was studied superimposing one resource over other. Based on the limitations
and potentials of available water r_esoUrces, the water resources development map was -
prepared and presented in fig 3.13. Satellite data helps in selecting the suitable sites
for construction of water harvesting structures, to improve the recharge of ground water.
Based on the ground water prospect map, the water harvesting structures have been
suggested at suitable locations. Erdas and Arc/INFO software have been used for
integrating various thematic information details to demarcate low and high ground water
potential zones. In the pediment zone the ground water prospects are poor to very poor
and, pediplain and valley are classified under high ground water potential zones. The

residual hills, dykes, and inselberg zones are classified under high run off zones with
poor ground water potential. ’ ' '

5.3 Micro watershed resource inventory

A micro watershed namely, Sakaliseripalli falling under the high priority zone was
selected from Sasileruvagu watershed (Figs 3.11, 3.12. & 3.13). It is located 8 kms away
from Mal town, and falls 'in Chintapapalli mandal in Nalgondé District and covers an
area of 765 ha. It lies in between 16° 88’ 00" and 16° 98’ gQ” North latitudes and 78°
70" 00" and 78° 80’ 00” East longitudes. It is covered by survey of india topographical
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n transferred to every grid point. Granite ropk pil_lars were fixed
d location points and top of pillars were palpted in whlt'e colour.
the top portion of grid intersection pillars in yellow
(Fig. 5.4) consists of demarcation of crop

(Fig 5.3) with elevatio_
at every 100 meters grid [
The grid numbers are written on

colour. The land use/land cover survey map (i _ ' !
classification i.e. different types of crops in various field boundaries. In this survey crops

like sorghum, paddy, castor, bajra and cotton _etq. were identifieq. Dig!tal maps are
generated with different crop classifications, with different colors with various hatching
style for easy identification of crops. The open wells and bore w_ells were dgmarcated
with working wells (wet wells) and non-working wells (dry wells) in t~tal aSSIQﬂEd- area
(Fig 5.1). The main stream, passing from Northwest to towards East near Sakaliseripally
village and causeway is also demarcated. Water bound rr]acadam ('WBM)_ road was
demarcated which is passing from west to east and diverting north into village. Cart
track was recognized from existing Water Bound Macadam road to gollapally village. -
Permanent Benchmarks are established at four places i.e., near hill at entrance of
watershed area, at middleé of watershed area, at VRO Office and near causeway of
Sakaliseripally village. Soil samples were collected at every grid intersection and coded
according to the stone number. The survey maps are generated on digital format for
conversion into different format compatible to various softwares. R

5.6 Survey of natural vegetation

Grid wise survey of trees was also undertaken during the topographic survey. Toddy
(Palmyra Palm) is a naturally growing hardy plant which can draw water from deeper
soil layers and resistant to drought condition prevailing in the area (Osman, et al, 2000).
The leaves of toddy plants are used for thatching purpose and trunk is used as beams
and columns for constructing the village traditional houses. The juice extracted from -
toddy plant is used to make country liquor besides edible fruits. Because of several
benefits, farmers retain the plants in their fields and a suitable mechanism exists for
tapping of juice (Kallu) by the Goud community. From the field survéy it is found that
on an average 24 plants are present in a hectare (CV 93%, the maximum being 93).
The density of toddy plantation is presented in fig. 5.86.

Next to toddy, neem trees are largely retained by the villagers in their fields
considering its medicinal and timber value. The average number of neem plant is 10
per.ha (CV 124%), the maximum being 54, Most of the neem plants are in the valley
region between the hills, where slope is less and soil depth is better with a network
- of streams. The density of neem is presented in fig. 5.7.

After neem the survey show that the density of Pongamia is more but along the
stream course where availability of water is better. On an average 6 plants per ha
(CV 335% maximum 80) are found in the watershed. The leaves of plants are used
as green leaf manure and seeds are used for extracting lubricant and bio-diesel.
However, the use of seed has not become commercial in the area but plant has a

potential to grow and yield pods along the water co ' i
is presented in fig. 5.8 g 4 urses. The density of pongamia
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. : | Fig. 5.11 Runoff from bare and mulched plot coloured
A crowd pulling action learning tool water shows more soil loss

5.7 Demonstration of rainfall simulator

Before preparing action plan a meeting was held in the village for finalizing the
developmental works in watershed area and PRA was conducted. Demonstrations on
the resource losses (runoff and soil loss) were done using twin plot portable simulator
developed by Queensland Department of Primary Industries, Australia (ACIAR, 1997)
(Figs. 5.10 & 5.11). In the twin plots of the simulator, farmers tried different options
like along the slope cultivation, across the slope cultivation and mulching by gliricidia
etc. The treatments were subjected to artificial rain through rainfall simulator. At the
end of the experiment the villagers themselves measured the runoff volume, depth of
wetting front and the colour of runoff water. They themselves concluded that across
the slope cultivation and mulching are useful resource conservation measures. They
showed interest to adopt cultivation across the slope as a conservation measures and
grow gliricidia on the field bund for generating mulch material. Farmers showed interest
for planting of trees like Mango, Teak, Sweet Orange and Custard apple etc. The action
plan was prepared after thorough discussions with the villagers and conducting PRA
(Fig. 5.12). The villagers gave their opinion by writing about the interventions in the
meeting in presence of the project staff (Fig. 5.13). The final action plan showing all
the interventions was prepared in a participatory mode (Fig. 5.9).

: Fig. 5.13 Participatory planning

Fig. 5.12 PRA exercise
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6._0 Controlled Experiments using
Rainfall Simulator & Tilting Flume

6.1 Experiment with rainfall simulator

: A programmable rainfall simulator of 24 m x 3 m developed by CRIDA scientists
(Flgs. 6.1 &6.2) was used of to study the effectiveness of different conservation practices
in controlled environment (Mishra, et al. 2003). Tipping bucket type runoff gauge was
_usgd t(_) measure runoff rate and volume. Useful hydrological information like runoff
infiltration, sediment yield etc were generated from runoff plots under different Ianci
management practices (Table 6.1).

Fig. 6.1 Programmable rainfall simulator Fig. 6.2 Furrow accross the slope

Table 6.1 Hydrologic parameters as influenced by furrowings along and across slope as
compared to bare

Treatment Time to initiation Time to peak % runoff from soil Sediment loss
of runoff (min) runoff (min) having saturated from a single
antecedent events of
conditions 40 mm (/ha)
Furrow across the slope 5 19 54 0.6
at 30 cm spacing
Furrow along the slope 1 9 69 1.8
at 30 cm spacing
Bare land 1 14 63 1.3

cing produced 21.73% less runoff
less as compared to bare land. In
79% |less as compared to furrow

The furrows across the slope at 30 cm spa
compared to furrow along the slope and 14.28% le
case of sediment loss (from single event of 40 mm) itis 6
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bare after validating the experiment. CRIDA
slope and 54% less as compared to ating the

:lg:fgezljcate% the farmers to go for across the slope cultivation msteaq of along the
slope. Farmers also appreciated the practice and adopted slowly furrowing across the

slope in their respective fields.

6.2 Experiment using tilting flume
sing CRIDA tilting flume (length 12 m, width 1.5
m and slope variation up to 5%) to evaluate the effect of vegetative cover at 3 meters

interval (Table 6.2) with alternative bare and vegetation in the waterways -for re_dug:ing
soil loss, and improving deep drainage (Narshimlu et al. 2004). The salient findings

are as follows:

Laboratory study was conducted u

& In case of bare soil the sediment concentration (g/l) shows an gxponential increase

with increase in slope percentage. While comparing the sediment concentration,
at 0.1% slope, it was observed that the sediment concentration was reduced by
75% for vegetation cover (Cenchrus grass) as compared to the bare soil. At 5%
slope the sediment concentration was reduced by 87.5% in case of vegetative cover
as compared to bare soil showing the effectiveness of vegetation in reducing soil

loss.

% While comparing the flow velocity in case of 0.1% slope, it is observed that the
velocity was reduced by 72% for grass cover. At 5% slopes the velocity was reduced
by 106% in case of grass cover compared to bare conditions

.
o

While comparing the deep drainage (% in flow) in case of 0.1% slope, it was observed
that the deep drainage is increased by 27% for grass cover. At 5% slope the deep
drainage is increased by 80% in case of vegetation cover as compared to the deep
drainage in bare soil.

< Rill formation was observed at 3% bed slope and above for bare soil, and at 5%
slope for grass cover. This gives an insight to erosion control measures.

Fig. 6.3 Hydrualic tilting flume

Fig. 6.4 Experiment with vegetative cover
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Table 6.2 Relationship between slope (%) and sediment concentration (9/1), ve!ocltv (m/sec) and
deep drainage (% inflow)

Relation between slope (%) Vs. sediment concentration (g/1)
Slope (%) Bare soil _ ‘ Grass.cover
0.1 071 073
1 4,34 1.19
3 19.66 o | 3.65
5 ' 44.98 8.11
Relation between slope (%) Vs. Velocity {m/sec)
Slope (%) 7 Bare soil : .Grass cover
0.1 0.36 | 011
1 : 0.49 : 1 0.23 -
3 083 . 0.45
5 125 0.60
Refation between slope (%) Vs. deep drainage (%inflow) _
Slope (%) Bare soil- » Grass cover
0.1 99 - 13.86
: , 6.5 : 10.25
1.7 _ - 4.83
07 3.01

The above resulis indicate that Waterways/divérsion channel can be vegetated by
‘grass up to 50% of the area to reduce soil loss ‘and improve ground water re.charge.
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7.0 Soil and Water Conservation Measures

Chalka and dubba soils are highly prone to soil eérosion and predominant in the

~ study area. The soil organic carbon is low and the soils are poor in nltrfogen andhare
highly deficient in phosphorus. Conservation structures are. packbone orhwc?ters ed
activities to protect top soil from further erosion as discussed in thg watershed manual
(Singh et al. 1990). Work done relating to soil & water conservation activities in the

watershed is given in table 7.1.

7.1 Design of hydraulic structures

A conservative hydraulic design was made considering the rainfall intensity of 50
mm/hr instead ‘of conventional value of 100 mm/hr or more. This will be adeq_uate .for
small hydraulic structures at field level (gully control structure, waterways, diversion
channel and drop structures). After monitoring the intensity of rainfall and runoff it is
concluded that cross section of 0.36 m?is safe from hydraulic design point of view.

Table 7.1 Completed work in the micro watershed

S.No. Item of work completed ' Quantity/No ~ Amount spent (Rs)
1~ Instaliation of H-Flumes and stage level recorders 3 No. 10,500
2 Construction of gabion structure ; 18 No 16265
3 Stone pitching at channel meandering, spill ways, diversion 100 m? 6400
channel percolation tank o ' ,
- Water ways 808 meters 12820
Diversion channel - 1013 meters 16738
Percolation pond _ 1 No. {Each 150 m® 2871
- ' - capacity)
Bunding _ _ 285 meters 2751
Recharge pit K : . 3 2365
Construction of loose boulder structure 15 Nos. ‘ 4087
10 Construction of (making) Graded Bunds ' , 221 2445
(Av. Gross section 0.38 Sg. mts.) . ‘
11 Construction of percolation tanks with outlets and stone - 2 17500
pitching of embankment (200 cum, capacity) : ' |
12 Construction of recharge pit and fixing PV.C. pipe for 1 1950
"~ recharging abandoned well, ’
13 Stone pitching of embankments, Bride heals etc. (Rs. 60/- sq.mt.) 30 ' 1800
14 | Sand bag check ' _ _ ' i 700
' Total 99192
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Diversion cbannel
* Diagram not to scale

Cost estimation per running meter (digging & shaping)

Top width =20m Bottom Width =1.0m
Depth =0.5m Side slope = 1.1
Cross Section = 0.75 m?

Cost of construction per running meter = Rs. 30.50/-

7.1.3. Waterways

Grassed waterways are drainage channels either developed by shaping the existing
drainage ways or constructed separately for effecting drainage of agricultural lands.
They are aligned along the major slope to handle runoff from contour/graded bunds,
bench terraces, contour trenches and contour furrows. They are helpful in reclaiming
the area from gullying and silting. The waterways are designed to pass the flow in a

non-erosive velocity in the range of 0.3 - 0.6 m/sec.

l |
I |
180 m A

0.35m

XXX X X /xxxx
1.1

1.10 m

“* Diagram not to scale '
Cost estimation per running meter (digging & shaping)
Top width = 1.80m Bottom Width =110m

Depth = 0.35m Side slope
Cross Section

il
o
o
<
3

[a%]

Cost of construction per running meter = RS. 16.00
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%a St |

Fig. 7.2 Waterways in watershed area

7.1.4 Gully plugging by gabion structure

Concrete, masonry and brickwork have good resistance to compression but fail
easily under tensile loads resulting from settlement. A small settlement of the structure
can introduce stresses, which the structure is ill equipped to withstand. Gabion is a
wire mesh basket filled with stones. The wire mesh holds the stones together and keeps
them in place when the structure is subject to pressure. A gabion is a rigid, bulky mass,
not easily shifted by water, and yet a row of linked gabions is fairly rigid and responds
well to the terrain. The inherent flexibility of the gabions, the ability to bend without
breaking seems to be the primary reasons for their success. These structures are used
as checks in the waterways and gullies. The other advantages are:

i) These structures are flexible to soil movement

ii) They are permeable to water but retain soil

iii) The materials are reusable, if structure fails

iv) They are suitable when firm foundation is not available

v) Height of the structure can be raised as and when required

vi) Variable size stones can be used for construction

Fig. 7.3 Gabion structure on waterways
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7.1.7 Bio-engineering structure (Sand bag check)

Sand bag structure is a low cost temporary gully control structure made of empty
fertilizers / cement bags filled with sand. They are used mostly in upper reaches of
small gully having less discharge and having availability of sand in good quantity. The
cement bags are filled with sand and piled one above the other in rows in filling the
gully. Whenever the sand bags are damaged they are replaced. This structure was
stregthened through bio-engineering approach by supporting it with vegetation (Gliricidia)
on down stream side. In the project area the gliricidia plants planted on either side
of the sand bag structure have strengthened the structure figs. 7.9 & 7.10.

ck Fig. 7.10 Bio-engineering structure (Sand bag check,
strengthened with gliricidia plants)

Fig. 7.9 Sand bag che

A

Missssss::
1.0m X Cement bags filled
ST ord

with sand

Plan
i 6.0 m o
S
| | 0.6m
el i | i ALY
R b el ] !
* Diagram not to scale
3
Details of work Cost Rs. (m3d)
Empty cement bags (210 Nos @ Rs 2 each) 4§gigg
Labour for earth work (1 no) : g :00
Labour for filling sand bags from near by nala and arranging them in piles (4 nos) ésg_uo
Total cost Rs =
Cost per m® = 149 say 150=00
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8.0 Resource Gonservation

8.1 Monitoring of runoff and soil loss

The hydrologic gauging stations (3nos.) with H-flumes were jr?}cte? :jn th? mur::ro
watersheds representing three treatments, viz., Control (Un-trear:e h crjea\ Pi' waters Ied
and Treated Hillock. The H-flumes were designed based on the yl ;an_:r:c f;imncm.es
(Bos, 1989) and fabricated locally. A Software was_developed.to calcula eff e flow using
H-flume (Annexure - 1). The analysis of hydrologic data indicates the e. ectlvene_ss of
conservation measures in reducing the resource losses. The treated hillock having a
series of depression storages (sunken pits) in the diversion channel bed could_ reduce
the runoff by 90% as compared to untreated watershed (control). The treated agnpultural
watershed recorded 50% reduction in runoff compared to control. Comparison of
different hydrological parameters is presented in table 8.1.

Fig.8.1 Stage level recorder installed nea treated illoc

T -

. = . - B o
e level recorder installed in treated arable land

‘rg.8.2 Sra;g

Table 8.1 Hydrological response to treatments

Parameters Rainfall: 617 mm Rainfall: 419 mm
2003 2004
Treated Treated non Untreated Treated Treated non Untreated
arable land arable land arable land arable land arable land arable land
(cultivated (illock) (control) (cultivated (hillock) (contral)
area) area)
Runoff events 4 4 1 3 3 8
Runoff producing 129 160 329 118 88 226
rainfall (mm)
Runoff of producing 21 26 53 28 21 54
rainfall (% total rainfall)
Max. runoff (%runoff 0.5 12 2.1 2.9 13 7.0
producing rainfall) ]
Peak flow (mm/hr) 0.35 0.43 1.33 0.4 0.42 1.23
Soil loss (suspended 0.6 2.9 44.0
load, kg/ha/year) : %5 o b
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On an average the runoff producing rainfall is about 53%
area and this got reduced to 21% with treatment of arable lan
runoff was found to be 7% and the minimum being 0.5%
the effectiveness of treatment. Also, the peak flow and soil |

of total rainfall in untreated
d. The expected maximum
from the treated area indicating
0SS are more in untreated lands.

8.2 Effect of structures on soil resource conservation

The gabion and loose boulder structures were ¢
the grade of channels, waterways and diversion draij
that the displaced from catchment area are deposited
8.3 & 8.4). This process was measured by putting graduated
side of structure and measuring the depth of deposited soil

onstructed in series for stabilizing
ns. In due course it was observed
upstream of these structures (Figs.
wooden pegs on upstream
. It was also observed that
period indicating
as been conserved

the sand casting in the channels was reduced compared to earlier
the reduction of soil erosion. It was found that four tons of soil h
by gabion checks and check dams.

’"’:- < “:'?fxsa‘éj’

AR 'r;im“ T

3 LS 4 ol it ' e A kA I :
' ig.8.3 aduated wooden peg at upstream Fig.8.4 Depos:teg so;ldrggasgre using
side of gabion structure graduated wooden peg

During PRA exercise, the farmers complained about the fprmation qf rllls.?ng gﬁlltls:
at different places in their fields in the watershed'. The prglect team ldel::ll l%H:ction
spots where rilling and gully formation were promment during groundttru erce Ianneci
Accordingly, diversion drains, waterways, gabions and earthen checks etc. were p

i eclamal y by constructing
Fig.8.6 Reclamation of qully by cons
: percolation pond in upstream of gully

by qully erosion
y gully B
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Fig 8.8 Ctrol 0
diversion channel

Fig.8.7 Control of gully erosio:; by big-_enginegring
structure (sand bag check with gliricidia on sides)

to divert the runoff. It has been observed that an area of 15 ha has been saved from
rill and gully erosion after construction of waterway, diversion channel, etc. The area
subjected to rill and gully erosion is now under cultivation. (Figs. 8.5, 8.6, 8.7 & 8.8).

8.3 Participatory ground water monitoring

r—

Ground water level monitoring was started
since March 2003 and the observations
were recorded on weekly basis every Saturday.
Nine different sites (bore wells) were identified
for ground water level monitoring. Five wells
were used for irrigation and the remaining
four were out of use. Atypical well hydrograph
of a bore well indicate an increase in water
level by about 1.0 m in spite of very low
rainfall in year 2004 (Figs. 8.9 & 8.10). This
reflects the impact of soil and water
conservation measures, which would have Fig.8.9
been many folds with receipt of normal
rainfall over years.

A d

Para worder monitoring ground water level

:
S

Seasonal GWL (2003 May - 2004 May) for borewell No.4

&
-
o

80

409 70
E 408 so_é_

= 50
$ 407 £
- 0
3 06 » £
o

405 20

10

404 |
0

Week Number
Fig.8.10 Ground water leve/ (GWL) fluctuations in a borewell
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9.0 Crop Production

The Nalgonda districtlies in the Southern part of Telangana region of Andhra Pradesh
between 16°25” and 17°50" of the Northern latitude and 78° 40’ and 80° 5’ of Eastern
longitude. There are- 59 mandals in the district. The average rainfall of the district is
690 mm, while Chintapally mandal in which S.S. Pally micro-watershed is located
receives only 510 mm. This area is considered as rain shadow region. Coefficient of

variation is very high (50%). About 70% of the total rainfall is received during South-
West monsoon period. ‘

The area is highly prone to drought; agricultural drought frequency is as high as
100% while hydrological and meteorological droughtfrequency are 57% and 43%, respectively.
This indicates that this mandal is highly vulnerable to agricultural drought compared to
hydrological and meteorological drought. Only 11% area is under irrigation through
borewells, tanks, etc. compared to the district average of 36%. There are no big forests
of importance in the district, they are mostly thorny, scrub vegetation. The soils of the
district are mostly red (91%) and rest is black. Among the red soil, 47% is dubba (loamy
sand) with very low water holding capacity and the rest is chalka (44%). Principal crops
of the district are sorghum, bajra, redgram and-castor which are tolerant to drought. Paddy
is mostly grown under irrigated condition. i : '

9.1 Cropping pattern

About half of the area SS Pally of watershed is under cultivation and the remaining
50% is covered by hillocks, gullies/waterways, habitation, un-cultivated fallow, etc.
Castor ranks first in area (57 acres) followed by sorghum (30 acres), cotton (28.0 acres)
~and paddy (4.0 acres). The production programme focused on introduction of improved

varieties of sorghum and castor. -

Improved variety of sorghum (SPV-462) was distributed among farmers during kharif
2002-04 on large scale as it showed good performance. Redgram (drought resistant
variety: Maruthi) was distributed to the farmers to promote intercropping with sorghqm.
Three kilograms of sorghum, one kilogram of redgram, 18 kilograms of DAP and 22
kilograms of Urea were given to each farmer for one acre of land for the purpose of
comparison with local variety. The grain and straw was liked by the farmers.

9.2 Crop performance (Sorghum: SPV-462)

The rainfall behaviour was different during 3 years study period apd growth of-
sorghum also performed differently (Table 9..‘1). Crop performeq vyell .|n.yearb20t02_
(Figs 9.1 &9.2), although the total amount of rainfall was less but distribution was better
while it was a classical drought year all over India. Normal ylglds were obtained in year
2003 but crop suffered with grain mould due to rain at the time of harvest. Year 2003
is considered the most severe drought year, when compared ?o 2002 as both ioca_l an |
SPV-462 failed. Crop suffered with heavy infestation of red hairy caterpﬂlar at the initia
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exchangeable Na. The results of the soil analysis before ‘ :
: sowin
are presented in table 9.2. g and at flowering stage

Table 9.2 Changes in soil properties before and after application of gypsum

Soil property Before sowing During flowering
pH 8.0 7.4
EC (dSm™) NA 0.16
Exch. Na (cmol' kg soil) 1.00 0.44

N PR

9.4 Livelihoods generation

Crop production is highly risky in this
area and one of the important sources of
alternate livelihood is tapping of juice of
Palmayra palm (Borassus flabellifer) for
production of local liquor (toddy) and sheep
and goat rearing (Figs. 9.5 ,9.6 & 9.7).
Tappers and sheep rearers are better off
compared to farming community.

e,
g e

oo

Fig.9.6
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10.0 Alternate Land Use

10.1 Greencapping of bunds / waterways

Allthe bunds and waterways were green capped using Sabigrass (Urochloa mosambicensis),
Guinea grass (Panicum maximum), Anjan (Cenchrus ciliaris) and Stylo (Stylosanthes
hamata). The seeds were mixed with sand and sown in furrows opened by using tooth
ing local thorny bush (Figs. 10.1, 10.2 & 10.3). Stylo

harrow and later covered by runni
legume performed better than other grasses (Fig. 10.4). This indicates stylo is more

drought tolerant and hardy than grass, which might be due to its deep root system. Grasses
with shallow root system didn’t perform well in shallow alfisols because of poor rainfall
in the past three years. On either side of the bunds gliricidia, pongamia and cassia were
planted. The farmers preferred gliricidia compared to pongamia and cassia.

Fig.10.2 Furrows opened using tooth harrow
for placing grass seeds

i

)
|

|

Fig.10.3 Covering of seed by running tharny bush ; Fig.10.4 Green capping of bunds with stylo

10.2 Plantation programme

. Tthe area i's famou_s for sweet orange plantation and farmers were keen to plant
Carie ora?%eNln the micro-watershed. Supply of seedlings was arranged with Tirupati
pus o GRAU but programme couldn’t take off due to failure of monsoon and
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Fig. 10.

lack of groundwater because of drought for the past three years. Farmers were
apprehensive about the survival of plants as there is acute shortage of even drinking
water. To keep the interest alive and to support all the families in the village, planting
of one tree of their choice near their residence was promoted. As an incentive, one
bamboo tree guard was provided because the open space near their residence is prone
to grazing / browsing by livestock. All the families of the S.S. Pally village were very
happy to receive a fruit plant of their choice. Before taking-up plantation, a small training
programme was organised to create awareness about site selection, digging, filling,
planting and plant care. Men and women were trained about the making of pit

(0.45 m x 0.45 m x 0.45 m) and micro-site
improvement. Before digging, area of the pit
was marked on the ground (Fig. 10.5). The
pits were dug to a depth 0.45 m (Fig. 10.6)
and care was taken to separate the soil layer
wise (0-15 cm, 15-30 cm & 30-45 cm) and
was kept separately (Fig. 10.6). Later, the
topsoil (0-15 cm) was put at the bottom of
the pit after removing stones, if any. The
second layer (15-30cm) was mixed with two
basket of FYM and one basket of tank silt,
100 gm of DAP and 5 gm of Thimmet granules.
The mixture was filled to a height of 10 cm (& : | X
above the ground. After planting, the bottom £ 10 7 Saucer - a micro catchment for the plant
soil was used for making saucer round the _

plant (Fig. 10.7) by leaving an opening for catching runoff.

Planting without protection is going to be waste; therefo_re, snmplg I'ow F:ost bambio
tree guards were got fabricated. The local artisans were given specmcatnong to n'tl)zz\)uci
bamboo tree guard, which is about ten times cheaper than iron make costing a !
Rs. 1000/- each. CRIDA staff explained the procedure of netting bamboo_ tree guat;
to local artisans. It is observed that, three tree guards can be prepare_d in aRda31/503;
two persons and raw material costs Rs. 150/-. Fabricqtorg get a margin of Rs. i
-, which works out to be Rs. 75/- per day per person, which is better than the prevailing
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| wage of Rs. 50/- per day per person
2| (Fig.10.8). Thishelpedin improving
| the skill of the artisan as well as
generated employment intherural
area. Bamboo tree guard (Fig.
10.9) was preferred over iron as
it is not only costly but also prone
to theft. Bitumen was applied at
the bottom to improve the life of
bamboo and to protect from termite.
All the households received one
plant each of their choice; most
families preferred acid lime and
their survival is 100 percent (Figs.
10.10&10.11). The following table
gives the distribution of plants.

Fig.10.8 Discussion with local
artisans (bamboo netters)

ting and bamboo tree guard

e
P t P

Fig.10.10 Fruit sapling distrbution

Fig.10.11 Tree plan

Table 10.1 Distribution of sapling to each household in the village

S.No Plant and variety No
1 Acid lime (Balaji) 47
2 Sapota (Kalipatti) 34
3 Mango(Benishan) 32
4 Curry leaf (Suhasini) 28

Total 141

10.3 Avenue plantation

To improve the aesthetic value, avenue plantation was carrie '
: : ’ d :
\Fl)vlsgs \r/\(/)et;etplgnbted on telther side of the road during July, 2004 (Tabl?:to.;)hﬁ':]c:a";lv;:tg
timest)u I(:.—ari ty Iprowd_lng fence of local material and also bamboo tree guards. Two
B pg enta waterlng was done during prolonged dry spells (Fig. 10.12). Gulmohar
und to be fast growing followed by copper pod tree and exceeded -the height
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11.0 Visitors to the Watershed

Besides frequent visits by farmers, state officials, NGOs, students and trainees many
national and international dignitaries also visited Fhe watershed and gave useful suggegtpns
(Table 11.1). Dr. B.K. James, Principal Scientist, WTCER (ICAR), Bhubaneswar V|§|ted
the watershed in February 2003 and reviewed the progress and programme. He appreciated
the concept of creating awareness on resource losses thro_ugh demqnstratlon of portable
rainfall simulator as an action learning tool. For quantlfymg the soil loss hg suggested
to measure the deposition of soil upstream of hydrologlg structqres by putting wooden
pegs with markings on them for measuring the levels of.son deposited. He also suggested
to monitor the ground water level in the wells. Accordingly the pegs were put upstream
of the structures (Figs 8.3 & 8.4) and water level indicator was used to measure the
water level fluctuations ( Figs 8.9 & 8.10) by a farmer (unemployed youth).

Fig.11.1 Dr. Margaret Quin, DFID, UK Fig.11.2 Dr. PK. Mishra explaining fo
inspecting the gabion Ehiopian team

—

1

=3 . .-

A e

Fig.11.3 Dr. T.C. Ti from FAO, Dr. Gyanchander Mehta, S B A

‘ / Ian team visiting
Member, Institute Management Committee the project areas
visiting the watershed
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Table 11.1 List of visitors are visited in the watershed village

SI.No. Date Visitor

1 21t November 2002 Dr. PC. Senapati, Chief Scientist, AICRPDA, Phulbani

2 13t December 2002 Dr. Margaret Quin, UK (DFID team)

3 7" February 2003 Dr. B.K. James, Principal Scientist, WTCER (iCAR), Bhubaneshwar

3 24" February 2003 Or. T.C. Ti from FAO, Dr. Gyanchander Mehata, Member Institute
Management Committee

4 1st May 2003 Watershed committee members form Jharkhand State, under KVK
training programme

5 21st May 2003 Forest Department Trainees by TOT, CRIDA

6 22" May 2003 KVK trainees farmers from Nalgonda District

7 19% June 2003 Women farmers under CRIDA-UNDP programme

8 g® August 2003 W.D.T. trainees by TOT, CRIDA

9 6" September 2003 Dr. B.R.M. Rao, Pl and his team from NRSA

10 8™ December 2003 Enyew Adgo, Director, Natural Resource Management Research,
Amhara Regional Agricultural Research Institute, ARARI, Bahir Dar,
Ethiopia

11 30" August, 2004 Australian team

12 2n¢ November, 2004 Ethopian team
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12.0 Project Impact

The local farmers/villagers have taken keen interest in the _pr.ojec_t activitigs even
though drought prevailed all through the project period..The V|§_!ble' 1mp§cts include
(i) the reclamation of gullies, (ii) restoration of land from rillings (.Ill) reduction of rupoff
and soil loss, (iv) improvementin ground water level (v) mtroduot_lc_)n of sorghum variety
SPV-462 and Castor (Var: Kranthi) and improvement in productivity of -_sorghqrr}.by 25
to 30% (vi) Creation of awareness on cropping and resource conservatlon'_aotlvntl_es (v)
participatory monitoring etc. The villagers wish that the CRIDA team should stay and
guide them over a long period and extend the programme 10 larger area.

Key learning | -

& Integratioh of remote sehsi'ng & GIS is very much useful for priority setting and
preparing the action plan at macro-scale. But, with the advancement of technology
‘the high resolution data will be used for planning and implementation of watershed
activities at micro-scale (500 ha and less).

% Socio-economic criteriamay be integrated with bio-physical parameters for prioritization-

of critical areas for priortization and development.

% 'The demonstration of action learning tool like portable twin plot rainfall simulator

helped in creating better understanding of resource conservation by land management .

amongst the villagers.

% Exposure visit to nearby watershed and research farm helped in motivating farmers
on watershed programme planning and implementation. ~

4+ As an entry point activities avenue plantation and household plantation may be |

taken up.

% Topographic survey is a'must before initiation thhe"programme at a micro level =

and gives sound footing forintegrating technical plan with PRA exercise for developing
joint action plan. During the survey, minor details like survey number, soil, vegetation
and land uses may be collected for making the action plan more useful to the
beneficiaries. Survey is needed as the SOl (Survey of India) map does not give
all the details and the contours are drawn at wider intervals (20 m).

%  Emphasis should be given to stop rill formations through ap'propriate soil and water

conservation measures.

e

com_JId amend thej soil and increase the yield. This type of problem oriented intervention
| builds the confidence and satistaction of the farmers.
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*
0‘0
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p X4

The gabion structures as checks in gully and waterwa

- s were appreciated by the
farmers and developmental agencies as well. y PP _ Dy

Considgring 'the high le_:vel of spatial variation in rainfall at micro level, a rain guage
should invariable be fixed in the watershed area to record the actual rainfall.

The runoff producing rainfall in untreated area is found to be 53% of total rainfall,
which is reduced to 21% in case of treated area.

For design of overflow structures in the cultivated fietd the rainfall intensity of 50

mm/hr may be sufficient. 100 m? of storage from one hectare of catchment can
be considered for design of water harvesting structures.

To make the plantation programme successful, low cost bamboo tree guards may

be introduced besides supplemental irrigation during dry period in the first year
of the programme. R '

From the land use survey it was clear that the palmyra plants are drought resistant
and more useful to this area and the village community. Traditionally neem is grown
in this area and is liked by the farmers for its medicinal and timber values. Pongamia
is grown along the waterways and potential exists to use the plant leaf as green
manure and bio-diesel from seed. B :

The villagers should be involved from the beginning for participatory monitoring
of watershed activities. Participatory hydrological monitoring of ground water increases

" the awareness of the farming community on resource depletion or improvement.

 The gauging device for measuring runoff and soil loss may be invariably installed

at some hot spots for creating awareness on resource losses and recording the

- effectiveness of conservation measures as a part of .monitoring _and evaluati.on

programme.

Farmers are always interested to have good quality seed and planting material to
increase the present yield level, even they are prepared to pay the cost of seed -
and planting material.

" The NRM based project should continue for more than 5 years for capturing the

effects of rainfall variabiality and strengthening local capacity and withdrawal mech.anism.




13.0 Conclusions

In this projéct a comprehensive methodology was deve|ope§i‘_f9r prioritizing the
critical areas on a regional scale for taking up developmental activities on-wa}tershed
basis. Remote sensing and GIS was found useful in 'developipg a broad action plan
at regional level. However, t0 develop an action plan for‘a_ micro-watershed ;letal!ed
topographic survey is needed as the SOl (Survey of India) map does not provide

information with higher resolution. The preparation of action plan on the basis of available .
resource and thematic maps is quite effective and useful. The farmers respond well
to the watershed programme and cooperate in making the programme successful if -
theirinvolvementis planned fromthe beginning. Action learning exercise like demonstration
of portable rainfall simulator was helpful in convincing the villagers on c_onservation
measures by physically witnessing the runoff and soil loss. The introduction of simple
conservation measures like across the slope cultivation is now followed by most of the
farmers for soil and water conservation. The farmers took lot of interest in locating their-
fields in the cadastral map and listing out the interventions during PRA exercise. It was
difficult to get physical contribution from the farmers in terms of cash, but they agreed
for soil conservation measures that took away a part of their land. Most of the farmers
are resource poor and have small holdings. The introduction of gauging of rainfall (by
* rain gauge), runoff and soil loss by H-Flume with stage level recorder, Coshocton wheel)
and ground water level (by water level indicator) helped the farmers in understanding
the hydrology of the area as they were involved in measuring the rainfall, maintenance
of H-Flume and measurement of ground water levels in different bore wells located in
" the watershed area. The ground water level monitoring shows a slight increasing trend
in ground water level despite drought situation. The formation of gullies and rills has
~ peen arrested and the displaced soils have been deposited behind the conservation
structures. Bio-engineering measures like sand bag check along with Gliricidia on the
sides are found to be effective and liked by the tarmers. All the villagers took interest
in roadside avenue plantation and planted trees of their choice in their houses. Now
- all these plants are showing good growth and high survival because of personal care
takeq by the villagers. Farmer's have accepted the sorghum (SPV-462) variety, which
was mtroduced during project intervention. Due to prolonged dryspell and less runoff .
producing rainfall, the impact of the programme was moderate. Analysis of rainfall and
- runoff e.ve’nts and hydrological gauging should. continue for at least a decade for
generating data for the design of hydraulic structures. Such projects should continue
for at least 5 years to capture the effect of variations in rainfall. |
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Annexure - |

Flow calculation software for H-Flumes

A softWare was developed in Visual Basic for calculating soil loss, runoff. and peak
flow etc. using H-Flume and Coshocton wheel runoff sampler. A sample of input data
and software output is pr_esented below. -

TR TT TV A

¢alculation of Runoff and Soll loss using H-Flums
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Same output file of the software module for the above input file

* DataRepart!

EE

g

Calculation of Runoff & Scil loss using H-Flums

. - Date : 075152003
Placs H SSPALLY
Trestment Hsme : Cortirol
. Flume Type : 26(0.61 m) Hilume
% Gear Ratin : 2
Time Fectar H 0028
e Startitg Time of
: Hydrogroph (Heal 1220
Watershed Area (ha}: 35
Rain Fall (mm} H 35
Sedimant Loge (Gell: 1.6200
Dete  Tims Time Oepthof Flow Rete FlowRete Runoff CumPunoffiCum.Runc

Time
(Hes)  (min)  Intarvals Water (m) (cum) (mmir)  (Cum) Cum) ffimm)

15.07.03 1220 0 1] 1] s 0 ] 0 1}

15.07.03 1302 42 250 0.24§ 0011595 15:”2?377142815.1137 151137 043182

18.07.00 1359 &5 B40 0.075 0.000811 0391714285 537852 2048222 0505482
T1428€-02
15.07,02 1648 140 5040 0 0 0 204372 2253584 0643064
Total FoWARUNOIT (SM) © 22535954
Poak Flow (tunmnc) : 011885
Pesk FAow (memvhr) @ 1.23377142857143
Total Runatf (mith) H . 0543684
Parcent Run off : 1.76056666666687
Tetal Soll Lose (Kp) H 36.5002228
Soll Lose (the) H 0.0104309208
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