Spatial and Temporal Changes in
Salinity of Arable Lands in Shah
Bandar Tehsil, Thatta District,
Sindh.
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Aims and Objectives

* Present study 1s aimed to evaluate spatial and
temporal variation in soil salinity and sodicity 1n

Shah Bandar Tehsil during Post and Pre-monsoon
seasons of 2011-2013.
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* To understand and quantify extent and pattern of
soil salinity (ECe) and sodicity (SAR), samples of
top and sub soil layers of Shah Bandar Tehsil were
collected.
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* Another objective was to assess the effects of 2010
and 2011 floods and sea water intrusion on soil
salinity and soil fertility in the study area.
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Study Area

* The study area lies between latitude 24° 12" to 24°
24" N and longitude 67° 35" to 67° 59" E, covering
the coastal parts of Shah Bandar tehsil, Thatta
district Sindh (Fig. 1).
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It 1s surrounded by Hyderabad and Dadu districts
in north, Arabian Sea in south, Indus River in the
east and Karachi district in the west.
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* River and coastal plains are two main landform
types 1n the area.
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Climate

* The climate of the area 1s arid and tropical marine.
Temperature ranges from about 25 °C to 40 °C and
average rainfall does not exceed 200 mm (8
inches) per annum
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Canals are passing through the study area, which
receives water for few months during a year.
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Problems Faced by Agriculture Sector

* Groundwater 1s highly saline and water table depth
ranges from 2-25 (ft) from general ground surface
depending upon topography.

e (Cultivation 1s based on monsoon rains and water
from perennial/non perennial canals.
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* The flooding with monsoon rains and water logging
1s also common.
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Problems Faced by Agriculture Sector

* Flood water keeps standing for 3-4 months 1n
depressions due to uneven topography, making the
cultivation not possible in the area.
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 The coastal belt 1s under regular salt water
flooding and sea water intrusion, causing increased
soil salinity and sodicity, which is badly affecting

the soil fertility and crop productivity in the area
(Fig. 2).
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Problems Faced by Agriculture Sector

* The construction of dams along Indus River caused
reduction of fresh water flow and sediments
resulting 1n

v" Increased soil and groundwater salinity

v" Encroachment of Arabian Sea into the Indus
Delta.
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* Deteriorating the soil fertility to the extent that
cultivable land 1s fast changing into barren areas.

* As a result, locals are  migrating for their
livelihood instead of continuing farming.
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Fig. 2: Barren land near Siddique Punlano site,
Daulatpur union council, Shah Bandar.
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Materials and Methods

Forty eight soi1l samples were collected from six sites
in Shah Bandar at depths of 0-12" and 12-24" during
Post and Pre-monsoon seasons of 2011-2013.

Extracts of soil samples were analyzed for
determining pHe, ECe, cations and anions.

Sodium adsorption ratios (SAR) of these samples
were also calculated.

Spatial maps along with sample locations were
plotted to indicate temporal variation in soil salinity
(ECe) and sodicity (SAR) during Post/Pre-monsoon
seasons of 2011-2013.



Soil Texture

U
n Table 1. Location and texture of soil samples from Shah Bandar (2011- 2013).
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e 3
o 0-12 | 241227 | 675323 Silt loam 20.4 60.8 18.8
S ¥ | 1| wguePunlana | Dauatpw 54 | 241227 | 675323 | Siltloam 172 | 540 | 280
| 0-12 241423 | 675401 Silt loam 17.2 70.0 12.8
] S o _ 24142 . ! 2.
- 2 | Ml Bas i 1224 | 241423 | 675401 | Siltclayloam | 17.2 520 | 308
y 0-12 | 241744 | 675536 | Siltclayloam | 17.2 480 | 368
_ 1224 | 241744 | 675536 | Siltclayloam | 17.2 476 | 348
S -~
. 5 | 3 | H.JamChandio Jungo 2436 | 241744 | 675536 | Silt loam 168 | 604 | 228
¢ 36-48 | 241744 | 675536 | Siltclay loam 16.8 484 348
. 0-12 | 241744 | 675535 silt loam 20.8 684 | 108
55
J # Syed Jalal Goengmu 1224 | 241744 | 675535 Silt loam 30.8 584 10.8
| 0-12 | 242329 | 675826 Silt loam 16.8 744 8.8
54 5 Ghar M Chohar J :
MSEEE ohar Jamall = = =330 T 6758 26 Silt loam 16.8 644 188
| 0-12 | 242440 | 675935 Clay 268 324 | 408
59 6 | W.ChuttoRatlo | Chohar Jamali :
wito Batlo | HAOhATIAMAN 204 [ 242440 | 675935 | sildoam 208 | 604 | 188
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Spatial Maps of Soil Salinity (ECe)
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Spatial Maps of Sodicity (SAR)

Post monsoon, 2011
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Isotope Analysis of Ground Water

Tehsils | CTid Depth | 3180 | 32H \ ComnOulon O | Avabian Sewwater

# (Ft) (%0) (%o0) (%) 2H (%)
U Shah 55 25 -8.81 -58.39 7.89 12.15
n Bandar 54 20 886 | -60.63 7.50 9.37
i K. 49 20 773 -52.36 16.51 19.64
v 50 20-25 -8.07 -52.41 13.80 19.58
e T.Bandar [, 20-25 -6.23 -43.20 28.47 31.01
r 37 40 -8.09 -55.98 13.64 15.14
s .| 43 25 -8.24 -55.59 12.44 15.63
i Ghora Bari 25 665 | -4554 25.12 28.10
t 47 25 _7.48 -53.06 18.50 18.77
y 3 25 -6.83 4738 23.68 25.82

4 22 791 -56.22 15.07 14.85
° 11 35 -6.55 -45.61 25.92 28.02
f 13 25 7.18 -50.73 20.89 21.66
« - 17 20 -8.26 -54.42 12.28 17.08
\ E 19 50 -8.33 -57.90 11.72 12.76
. & 20 25 -6.84 -48.34 23.60 24.63
. > 24 25 -7.89 -53.07 15.23 18.76
. & 25 25 -7.76 -55.17 16.27 16.15
h = 27 45 -8.10 -54.00 13.56 17.60
i 33 22 -7.36 -50.59 19.46 21.83
34 32 -6.93 4821 22.89 24.79

35 25 -7.90 -53.51 15.15 18.21

39 30 -7.43 -50.69 18.90 21.71

40 25 -8.06 -55.55 13.88 15.68




Conclusion

* Soil salinity in Shah Bandar Tehsil varies from area
to area and season to season.

* Soil sodicity and salinity were high during pre
monsoon than post monsoon season due to severe
arid climate, shortage of canal water, capillarity of
saline ground water, salt water /tidal flooding and
sea water 1ntrusion.
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* It 1s concluded that soil quality improved and the
area under cultivation also increased due to

significant decrease in soil salinity after the floods
of 2010 and 2011.
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