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/ Introduction \

A Watershed ecosystems are useful to the
Increasing human population and provides
enormous environmental services to various

socleties.

A Water is becoming most critical resource for

the next century.
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Introdu

lon

water scarcity iIs emerging as the key constrain
to agriculture production in India
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IntrodutNEN
/Average Monthly rainfall at Karchana inT:st\
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IntroductNON

A Irrigation with groundwater of marginal quality is
resulting in depletion of groundwater resources
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IntroducNEN
m'he major solil groups In India are pres;\m
showing declining trend In crop production
and water quality.
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IntroducNEN
/ Water productivity \\

A Agriculture is expected to face less
and less water availability in near
future.

A Reducing Water losses

A Reducing Water use to the sustainable
leld of aquifer.
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IntroductNon
/ Water Pollution Effects \\

A Toxic substances/ insecticide pesticide addedl
to agricultural crops are making detrimental
effect on crop productivity and river water
qguality.
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_ IntroductNON
Flow of salts towards river

A Ganges flowing through the Project area is th
longest river covering about 2465 km from
RishiKesh (Himalayas) and ultimately joins the
Bay of Bengal.
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A Use of phasphatic fertilizers in the region
‘project area) Is noticeable feature.
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IntroducNEN
/ Water Table gradient \\

A The figure shows tt T
the flow of water Is :
towards the river

from the project
area.
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IntroductNON

A The present study was conducted to obtain
basic information.

A To ameliorating the old watersheds and
bringing new ones

A The data obtained is anticipated to provide
valuable information

—
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Research Method™N@gy

/ Research Methodology

Description of study area
Location:Karchanna, Allahabad District,
Jttar Pradesh, INDIA

_atitude 3 27'to 31°47' N
_ongitude 7352'to 74 6' E

The watershed area lies at the south of the
confluence of river Yamuna and Ganga,

Area 23281 hectares

—
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Research Metho

Satellite Image of Project area
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Research Method™@gy

Location Map of the project area
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_ _ Research Method™N@gy
Description of Area \
Climate

A Semi-arid and Monsoonal

A June to September are wet months
A October to June are dry months
Temperature

A May and June are hottest months and
Average temperature reaches to 48°c

A December and January are the coldest
months and Minimum temperature is 4°c

=
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/ Research Metw
Soil and Topography

Sandy loam

A part of Gangetic alluvial plain of
guaternary to recent age with flat
topography and slopes from north-west
to south-east.

A Trans Ganga tract comprises poor
sandy soil (full of kankar) with
stretches of sodic lands popularly

USAR'.
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/ Research Metw

Humidity and Cloudiness

A The climate is marked by high relative
humidity I.e. 70 to 80 percent during
monsoon and progressive decrease In
humidity (during the summers humidity Is
very low I.e. 15 to 20 percent only).
Winds

A The mean wind speed 5.7 Kph

=
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/ Research Metm
Major Crops

AAnnual Crof
Production

Paddy

Sorghum
6%
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Research Method™@gy
/ Irrigation sources ﬁb\

Ahe farmers
In the area Ponds, 31

PTW, 383 ' Canal, 5412

are practicing
surface
irrigation

=
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Research Method™N@gy
/Ground water flow and quality\

and soll quality

12th International Riversymposium

A As per the gradient of Water Table flow of
ground water Is towards Ganges river.

A Insecticides & pesticides added in the field
contributes towards subsurface water quality

A Excess irrigation may one of the reason to
leaching of salts downward and ultimately
joining to river source.
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Research Method™N@gy
Water Management Zones
Area was divided into three zones:

A Moist Zone
Area receiving all % irrigations , > 1.5ET.
A Deficit Zone

Area receiving Z irrigations , just to meet
critical demands, <1.0E

A Buffer Zone

Area receives 3! irrigations ,>1.0ET & <1.25

p——
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Research Method™N@gy
/ Irrigation water Demand \

A Farmers irrigate the crops based on their
Indigenous knowledge

A Water application was estimated based on
Tube well discharge rate

A Water use efficiency was taken as indicator
for analysis.

AWUE (Kg/ha mm) =
_crop yield (Kg/ha)/Water applied (mm)

12th International Riversymposium




Research Method™>@Qy
Sampling Techniques

A Soil samples were collected from the field for
analyzing salts as per standard methods.

Water Quality

Surface and subsurface water quality was
observed

Soll Organic Carbon
Values were calculated based on bulk density

=
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/ Results and Discussion

A The data collected from

Moist, Deficient and Buffer zonmdicates
useful information with respect to quality

Results and

of soll, water and yield parameters.
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Physical & Chemical Buffer | Moist [Water deficient
properties zone | zone |zone

pH 6.5 7.8 8.0
Turbidity (NTU) 2.8 3.1 4.0
TSS (mg LY) 13.5 | 17.5 18.5
Total hardness (mg L) 6.80 7.5 8.5
NO, (mg L) 2.50 2.5 4.2
Total Na (ppm) 3.50 3.0 1.2
Total Ca (ppm) 6.50 7.5 1.05
Total p (ppm) 2.25 | 2.35 0.5
Total k (ppm) 4.50 5.5 4.5
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Results and D@T\

'Physical & Chemical [Buffer [Moist [Water deficient
properties zone |zone |zone
pH 8.0 7.9 8.0
EC micro Siemens/cm | 540 580 520
NO3 (mg L-1) Nil Nil Nil
Total Na mg/ 28 18 12
Total Ca mg/ 24 32 16
Total k mg/I 4 4 3
Cl 14 14 14
CO, Nil Nil Nil
|HCO, 268 281 276
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Results and Disc ion

Subsurface Salt Movement in soil towards

rrver source
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Fig.1.Spatial variability of Soil pH at the distance of 1,5, 10 and 20 Km from the Irrigation Canal.
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Results and Disc

ion

Subsurface Salt Movement in soil toward

river source
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Fig.3. Spatial variability of Soil EC at the distance of 1, 5, 10 and 20 Km from the Irrigation
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Results and Disc ion
Subsurface Salt Movement in soil toward

river source

Sodium, ppm
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Fig.7. Spatial variability of Soil Na at the distance of 1,5, 10 and 20 Km from the Irrigation Canal.
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Results and Disc ion
Subsurface Salt Movement in soil towards

I’Ivel’ SOUFCe Calcium, ppm
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Fig.5. Spatial variability of Soil Ca at the distance of 1,5, 10 and 20 Km from the canal
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Results and Disc ion

Subsurface Salt Movement in soil towards

rrver source
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Fig.6. Spatial variability of Soil Mg at the distance of 1, 5, 10 and 20 Km from the Irrigation Canal.

——Predicted Mg at IKm  —&— Predicted Mg at 5Km

.

Predicted Mg at 10Km  —8— Predicted Mg at 20Km

p———




Results and Disc ion
Subsurface Salt Movement in soill towards

rrver source

Chloride, ppm
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Fig.4. Spatial variability of Soil Cl at the distance of 1, 5,10 and 20 Km from the Irrigation Canal.
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/ Results and DN

A The study shows that most of salts leaches &
faster rate in the moist zone and joins the
ground water which is ultimately flowing

towards the Ganges as per the strata of the
region and polluting the river.

—
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Results and Disc lon

2.50Il Carbon Storage

A Is the significant portion of biomass.
A SOC was observed higher in the buffer

zone(0.7%) .

A In water deficient zone it was low (0.5%)

A an additional 0.1% in SOC could be
reasonably expected to hold 14.6 tons of
water/ha, equals to 15mm of extra water
In soil and increase water productivity.

12th International Riversymposium

=




Results and DiscOsgion
/Crop yield and water productivgi\

A Physiological stages of crops are taken as
Indicator of water need.

A Critical stages of crop growth are more
sensitive to Irrigation.

A Irrigation is required at the stage when
optimum hydrological conditions are not
met.

=
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Results and Disc ion

Fig.2. Fully ripe Wheat crop in buffer zone
g
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Results and Disc
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Fig.3. Fully grown Wheat crop in Moist zone
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Results and Disc ion

Fig.4. Wheat crop in Moist zone
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