
Success Stories in Watershed Management & 
Research Initiatives:

A Case Study of GarhkundarA Case Study of GarhkundarA Case Study of GarhkundarA Case Study of Garhkundar----
Dabar Watershed in Dabar Watershed in Dabar Watershed in Dabar Watershed in 

BundelkhandBundelkhandBundelkhandBundelkhand



BUNDELKHAND REGION
Climate: semi arid 
Livelihood: Agric., 
AH and labour  
Livestock: large 
popn. (8.36 
million) with
low carrying 
capacity (0.78/ha).

Area 7.16 million ha, 

Landscape: undulating

Districts of UP (07) 787mm-945mm

Districts of MP (06) 767mm-1087mm

Soil type Rakar: Reddish to brownish-red in colour, shallow, gravelly and 

very light in texture

Parua: Grey to brownish-grey and very rarely reddish-gray

Kabar: Blackish in colour, clayey-coarse grain Mar: Very fine 

texture and black in colour



Major Problems

• Crisis of drinking water

• Degraded land with multi directional slopes prone to 

severe soil erosion

• Poor productivity of crops and livestocks• Poor productivity of crops and livestocks

• Frequent Droughts

• Uncontrolled grazing

• Migration

• Poor socio-economic status and poor literacy

• 56% soils red, rocky, shallow with low WHC and OM.

• Black soils prone to water logging



Scope

• Improve crop and livestock productivity

• Risk partitioning through AFS

• Establishment of village fodder & seed 
bankbank

• Wasteland development through 
afforestation

• Augmentation of ground water for 
drinking and irrigation

• Employment generation
NRM through AF interventions on watershed basis 

is the only option for sustainable agricultural 

productivity and improved livelihoods. 



GARHKUNDAR-DABAR WATERSHED:
A Successful Model for Bundelkhand

Integration of AF technologies with NRM in participatory 
mode ensures livelihood opportunities and drought 
mitigation strategies for the region.



Why Garhkundar

•True Representative of the region
• Remote, away from development
•Virgin
•SC/ST & OBC Dominant [94%]
•Hydrologically  independent
•Poor Agriculture (Occasional)
• All major land use present

Watershed Location
55 km from Jhansi (Jhansi-Khajuraho Road),

102 km from Tikamgarh



Watershed Map







Land Use

Cultivated : 296 ha

Forest : 463 ha

Scrub : 32 ha

Drainage Course: 46 ha

LAND HOLDING

Medium (14%)

Small (14%)

Habitat : 13 ha

TOTAL : 850 ha
Marginal (72%)

Vegetation 
Trees/Slips :Kardhai, Palas

Grass :Aristida, Heteropogon, Dichanthium 

Crops (Kharif): Groundnut, Urd, Til  (Rabi):Wheat, gram, Mustard

Water resource :107 Shallow dry open wells 

Agroforestry :Naturally regenerated tree/shrub on field bund



Resources

Total population:895

No. of households :191

GEN
6%

SC

28%

ST
16%

OBC

50%

No. of households :191

Average holding :1.55 ha

Animal population :2648

Poultary

6%

Cattle

5%
Buffalo

11%

Bullock

4%

Goat
57%

Sheep

17%



AGROFORESTRY DEVELOPMENT

• Agroforestry systems

[Aonla-, Guava-, Lemon-based,  Agrisilvi-culture] 

Live fence Agave & Edible Cactus

• Livelihood Support Activities- SHGs, goat rearing

• Top working of Fruit Plants- Ber top working 

Introduction of Lac cultivation • Introduction of Lac cultivation 

•Gum & Resin yielding tree cultivation 

•Fish farming in stored water against checkdams

Plantation along nallah : 6000

Crop demonstrations     : rabi and kharif



Fruit based 

agroforestry

systems



SOIL AND WATER CONS. MEASURES
Sl.

No.

Type of structure Number Unit cost

(Lakh)

Approx. Water

harvested (000, m3)

1. Checkdam 7 2.35 17.3

2. Low cost checkdam 2 1.6 6.8

3. Spreaders 3 0.08 -

4. Gabion (3 cum.) 150 0.01 -

5. Spillways 15 0.01 -5. Spillways 15 0.01 -

6. Bunding 3 km Rs. 27/rm -





Water-
shed

Peak 
discharges

(ls-1ha-1)

Runoff
(‘000 lit

ha-1)

Runoff
(% of annual 

rainfall)

Treated 63.8 2237 17.6

Un-
treated

74.7 3419 26.9

RUNOFF CHARACTERISTICS

treated

Soil (t ha-1) & nutrient loss (kg ha-1) 

Watershed Soil 

Loss

Total N loss Total P loss

Treated 6.57
43%

7.35 4.97

Untreated 11.56 12.9 8.54
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RAIN WATER HARVESTING CAPACITY OF 

DIFFERENT CHECKDAMS
Checkdam Catchment (ha) March 2007 March 2009 Sedimentation

Kundar 92 2688 2624 64

Bhulote 156 4052 3951 101

Tizzupal 628 - 5327 -

Babulal 52 - 1438 -

Tularam 154 - 2302 -

Chintu 232 942 909 33

Dharamdas 406 2711 2670 41

Shivrampur 857 3795 3743 52

Hanumant 297 1323 1133 190



EFFECT OF WATERSHED 
MANAGEMENT ON OPEN WELLS

Year Amount (mm)

2004 491.3

2005 440.3

RainfallRise in water level on 

March 2010 over 

March 2008 (m)

No. of 

Wells

<1 9

>=1 96
2005 440.3

2006 375.2

2007 554.8

2008 1274.0

2009 767.0

Av. 971.0

>=1 96

>=2 85

>=3 63

>=4 42

>=5 8

>=6 2



S. N.
Water storage

(m3)

Area of water 

impounding-m2

Construction cost 

(Rs. in lakh)

Cost of water 

storage (Rs. /m3)

1. 910 1898 1.20 132

2. 2671 7185 2.36 88

3. 2624 4507 2.22 85

4. 3952 5696 2.10 53

Volume of water stored and cost per unit storage
in check dam

4. 3952 5696 2.10 53

5. 5328 7355 2.41 45

6. 2303 2747 2.67 116

7. 1438 2885 0.82 57

8. 3743 5554 4.61 123

9. 1134 2475 1.35 119

Total 24103 40302 19.74 82



CHANGE IN PRODUCTIVITY OF MAJOR CROPS 

(Kg/ha)

Crop Within watershed Control 

watershed

(2009-10)2009-

10

2008-09 2007-08 Baseline 

data

Wheat 3260 2845.4 1650 1800 2520Wheat 3260 2845.4 1650 1800 2520

Gram 1130 1189.5 900 1000 1000

Pea 1735 1622 900 1200 1430

Mustard 1540 1403.6 800 900 1180

Sorghum 1400 1245 850 800 1155

Groundnut 1415 1320 1100 1000 1200



CHANGE IN CROP ACREAGE AND CROPPING INTENSITY

Particulars Net 

Cultivate

d Area 

(ha)

Cultivate

d Area-

Kharif

(ha)

Cultivate

d Area-

Rabi

(ha)

Gross 

Cult. 

Area (ha)

Croppin

g 

Intensity

(%)

Within

Ws

2009-10 296 153.2 292 445.2 150.4

2008-09 296 65.12 278.97 344.09 116.3

2007-08 296 30 24.2 54.2 18.32007-08 296 30 24.2 54.2 18.3

Baseline

data

296 70 135 285 69.3

Control 

WS-2009-10

108 22 93 115 106.5

Outside 

ws-2009-

10

Hati 1600 340 1235 1575 98.4

Nota 1900 415 1390 1805 95.0



GRASS PRODUCTION FROM WS
Land use Total 

area

(ha)

Effective 

area for 

forage prod-

uction (ha)

Dry forage 

productivity (t/ha)

Total dry forage 

production (t)

2005-06 2009-10 2005-06 2009-10

Scrub land 32 12.8 0.87 1.73 11.13 22.14

Forest land 463 92.6 1.23 2.25 113.89 208.35

Along water 

course

46 15.2 2.51 5.40 38.15 82.08

Field bunds 296 8.9 2.38 4.82 21.18 42.89

Total 837 129.5 - - 184.36 355.47



TANGIBLE BENEFITS
•Improved variety seeds being used by 67% farmers in WS as

against only 18% outside the WS.

•Net saving of 10.1 t wheat seed from WS on account of

reduced seed rate from 175 ha wheat cropped area with 50%

adoption rate (traditionally seed rate of wheat was 240 kg/ha it

came down to 125 kg/ha with water availability and demons.).

• 6000 MPTS planted along

Nallah help in NR conservations

•Ber topworked bearing fruits.•Ber topworked bearing fruits.

•Trained person earning livelihood

from top working of fruit plants.



• No. of dry wells in 2010 reduced to 2% from 86% in year 

2006. Surface water available round the year against 4 

months earlier.

• CI increased to 150% from mere 69%

• AF is visible

• Vegetable cult. started as commercial venture

• Migration reduced and composition altered 

• Fodder availability increased• Fodder availability increased

BUDDED BER BUDDED BER BUDDED BER BUDDED BER 
PLANTPLANTPLANTPLANT



TANGIBLE BENEFITS
One women SHG in watershed has accrued assets worth 

Rs.35,000/- while other Rs. 25,000/- in a span of 3 years and 

both SHG have become self reliant in terms of small credit 

needs.

•In 2006-07, 7000 mandays employment created through

construction activity and adoption of AF interventions.

•In 2007-08, 7500 additional mandays created due to increased

cropping intensity, crop demonstrations, AF interventions,

watch and ward, etc. in the watershed during 2007-08.watch and ward, etc. in the watershed during 2007-08.



MIGRATION SCENARIO IN WS

Particulars 2007-08 2008-09 2009-10

Total sample popn. 1985 2004 2010

Total migrated popn. 576 260 181 

Male 334 155 134 

Female 242 105 47 Female 242 105 47 
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Even with deficit

rainfall by about
50%, water crisis

Integration of AF 
technologies with 
NRM ensures 
livelihood 
opportunities and 
drought 
mitigation 
strategies for the 
region.
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SUCCESS STORIES: SS1
Garhkundar-Dabar Watershed project: A successful 
model for water conservation in Bundelkhand region

New Delhi      (Source: NAIP – Mass Media Project, DIPA)
A water conservation model for the drought prone 
Bundelkhand region has been successfully developed and 
tested in Garhkundar-Dabar area by the ICAR scientists at 







REPLICABILITY ?REPLICABILITY ?REPLICABILITY ?REPLICABILITY ?
Techniques developed and successfully tested in GKD can be

replicated in B’k region particularly in red soil.

SWC and AF techniques are location specific, site specific

changes may be done in accordance with soil type and irrigation

facility.

Adoption of technology will arrest soil erosion and also resolve

drinking water crisis and increase irrigation facility.drinking water crisis and increase irrigation facility.

AF dev. can enhance biomass production by 3 folds besides

drought proofing.

Farmers income and stability can be improved.

Forest wealth can be saved and improved.

Site of LearningSite of LearningSite of LearningSite of Learning
DOMAGOR PAHUJ WS, JHANSIDOMAGOR PAHUJ WS, JHANSIDOMAGOR PAHUJ WS, JHANSIDOMAGOR PAHUJ WS, JHANSI



MODEL WS FOR SUSTAINING AGRIC. 

PRODUCTIVITY & IMPROVED 

LIVELIHOODS-

DOMAGOR PAHUJ WS, JHANSI

Ministry of Agriculture, Govt. of India

Convergence of development schemes-

Distt. Administration & UP Distt. Administration & UP Distt. Administration & UP Distt. Administration & UP 
State Deptts.State Deptts.State Deptts.State Deptts.



Particulars Garhkundar-Dabar  WS Domagor Pahuj WS

Virginity No works by any agencies except two 

completely damaged checkdam 

10-15 years before field bunding and 

checkdam were constructed in pockets

Community Dominated by OBC then SC, ST Dominated by  OBCs, General & SC

Education (Graduate) 0.4% 6%

Socio-economic condition Very poor moderate

Accessibility to market Very poor Good (25 km from Jhansi)

Accessibility to govt. deptt. Nil Poor

Migration Huge and frequent Almost nil

Farmers response to 

technology adoption

Very poor Good

Soil erosion Severe erosion due to multidirectional 

slopes

Medium soil erosion due to field bunding 

Water resources 90% dry wells during  summer season 60%  dry wells (only support drinking water)

Availability of drinking 

water

Severe crisis during summer No crisis for drinking water

Avg. land holding 1.55 ha 1-1.25 ha

Productivity Very poor (wheat-18 q/ha) due to lack 

of input (no water available at 

milking stage to wheat)

24 q/ha Irrigation water availability is not 

good but its better than Garhkundar

Farm mechanisation Very poor Moderate

Cultivated area (%) 35 71



• Latitude       : 25°28’ to 

25°31’ N

• Longitude    : 78°25’ to 

78°28’ E

• Area             : 1646ha 

Location

• Cultivated Area     960 ha

• Forest Area            154 ha

• Drainage                170 ha

• Degraded               193 ha

• CPR                         107 ha

• Other                        62 ha

Land Use

Domagor-Pahuj at a Glance..



Objectives

Improve rural 

livelihoods on 

sustainable 

basis

Establish model        

site of learning 

for Semi-Arid 

Areas

Build 

capacity of 

stakeholders

Clear cut work allotment to Consortium Partners



Interventions…Human Resource 

Development

Capacity Building Trainings

•Zizyphus budding

•Nursery techniques

•Vermicomposting

•Integrated Pest Management (IPM)•Integrated Pest Management (IPM)

Exposure Visits

•Dabur WS, Garhkudar: 45 farmers 

•Jain irrigation, Jalgaon: 10 farmers 

•Krishi mela: 3 farmers 

•ICRISAT Hydearabad: 5 WC memebers



HRD Continued..

Watershed committee (regd)

•1 WC ( 2 Gram Panchayats)

•23 members (10 Female & 13 Male)

•Representatives from UGs and WSHGs

•1  member from each Gram Panchayat

•President & Secretary of WC elected by the 

User Groups

•14 groups formed

•Each comprises of about 100 ha of 

land

•Managing water-harvesting 

structures•President & Secretary of WC elected by the 

people in open gram sabha

structures

Self-Help Groups

•22 Women SHGs, mainly homogenous groups

•Average membership- 10

•Revolving fund of Rs. 15000 from WC to nursery grop

•Activities- Vermi-composting, Nursery raising, vegetable growing etc.



Crop Demonstrations & SWC measures

Kharif trials

Rabi  TrialsRabi  Trials



Capacity Building: - Trainings…….



Convergence of Development schemes with 
Domagor- Pahuj Model Watershed Project

[01 Dec., 2010, Camp Office, DM, Jhansi Residence]
CONVERGENCE OF DISTRICT DEVELOPMENT SCHEMES UNDER MNREGS

S.N. Item proposed Quantity/

Nos.

Amount `
in lakhs

Remarks

1 C/O Checkdam 13 57.50 Water availability

2 Desilting of existing pond 04 3.75 NRM activities

3 Renovation of outlet of haveli 02 6.00 NRM activities

4 Field Bunding with minor

levelling

94.5 acre 1.68 For BPL households

5 C/O Farm Pond along with inlet 03 4.50 -do-5 C/O Farm Pond along with inlet

and outlet

03 4.50 -do-

6 C/O wells 03 6.00 -do-

Total 79.43

PROPOSAL UNDER DEPT. OF Agriculture/NHM

S.N. Item proposed Quantity/Nos Amount ` in lakhs Remarks

1 Micro irrigation 13 6.50 Small and marginal farmers

2 Green House 02 0.27 Nursery development

Total 6.77



RECOMMENDATIONS

• Assured water (surface & sub-surface) for  

drinking & irrigation through integrated WSM

• Low cost Checkdam 

• Gabions for stabilization of  gullies and  self 

life of water bodies

• Significant  increase in food and fodder 

production, checks migration

• Crop diversification increases employment 

avenues

• Rainfall of 500-600 mm is sufficient



BUNDELKHAND PACKAGE
Details of WS Programme in Bundelkhand Region 

1. Name of Departments 

working on watershed 

development

RamGanga Command (Dept. of Land 

and Water Resources Development), UP

Soil Conservation (Dept. of Ag.), Uttar 

Pradesh

2. Area to be treated on 

watershed basis in UP part of 

7 lakh ha.

RamGanga Command- 6.75 lakh ha
watershed basis in UP part of 

Bundelkhand region
RamGanga Command- 6.75 lakh ha

Soil Conservation: 0.25 lakh ha

3. Rate of Treatment ` 12000/ha

4. No. Units of RamGanga 

Command in each district of 

UP part of BR

6 units headed by Soil Conservation 

Officer (Avg. 10 manpower/unit)

5. Approximate No. of 

watersheds (2009-10, 2010-

11, 2011-12)

1000

`7266 crores [`1020 crore UP portion]





Reasons behind failure of rainwater 

harvesting

• Lack of knowledge and skill with some executive 
agency

• Improper site selection

• Faulty design (in majority of the cases structures are 
over designed)over designed)

• Quality and quantity were not maintained during 
construction of structures

• No provision of core wall in majority of earthen 
structures 

• Lack of trained man power 



How to overcome the problems ?
• Institutions having trained manpower and capability 

may be appointed as Nodal Agency for capacity building 
at different levels

• M & mid term E may be done by a competent 3rd party 
having experience of working in B’k region




