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Watercourse losses were studied on a walercourse No. 52810-L localed at
Shahkot distributory. The conveyance losscs were found 41% comprising 19.5% on
main watercourse and 21.5% on [armer’s branches. Improvement of only main
watcrcourse reduced the losses [rom 19.5% (o 9.75% but in the unimproved
farmer’s branches, the losses were increased {rom 21.5% (o 24.5%. Aller the
improvement of total system, i.c. main and {armer’s branches a saving of 50% of
losscs was observed. The component of deep percolation was not alffected much,
which was 10% before any improvement and 7.26% alter improvement of complele
watercourse system. The study suggested the renovation of complete watercourse
system including main as well as farmer’s branches.

INTRODUCTION

Watercourses are important link that
carry watcr from the mogha Lo farmer’s
ficld. Due to the improper design, operation
and poor mainicnance Lhese walcreourses
have been found resuiling on an average
wastage of 40% of irrigation water (Ashral
et al, 1977). These losses have been consid-
ered as one of the main source of inflow to
rising groundwater (able in the canal com-
mand area. Watcrcourse improvement (ech-
nology developed recently was cxpected to
increase walter supply by about 50% besides
depressing the problem of waterlogging and
salinity in the country. This nceessilated 10
study the evaluation of watercourses belore
and after their improvements. Awan (1983)
and Ali et of. {1978) studicd water losscs in
different components of l[arm watercourse
system. However, they did nol investigale as
to where the lost water was actually going.
In addition, they did not study the results
after improvements. This study was parlicu-
larly conducted to evaluate the watercourse
losses in the main as well as farmer’s
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branches under the unimproved and im-
proved situalions. -

MATERIALS AND METHODS

The study was  conducted  on
watcrcourse  No.  52810-L  located  on
Shahkot distributory, district Sheikhupura
{Table 1). The sludy was underiaken under
three situations: 1, When watercourse was
unimproved; 2. When main walercourse was
carthen improved; and 3. When (armer’s
branches were also improved. During the
study, all the water (tubewell and canal),
which enlcred in conveyance system and
passed [rom main watercourse into farmer’s
branches and {rom [armer’s branches into
the field being irrigated, was measured
during three lo seven warabandi rotations.
These  rotations  were  taken  during
evaluation of pre-improvement as well as
post-improvement situation.

Discharge was measurcd with the help
ol cut-throat fiumes onc permancatly
installed at the head, the second at the end
ol main walcrcourse being utilized and third



at Lhe upstream ‘nakka’ through which water
was flowing into the field. In this way, water
passed through all three flumes was miea-
sured for the period of study.

Table 1,
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watercourse banks, the dead storage left on
the bottom of channel after completion of
irrigation, waler seepage during the period
when water was moving from one flield Lo

Basic data regarding watercourse No. 52810-L

Culturable command arca
Main* walercourse length
Farmer’s branches length

Total channel length

Per cent main watercourse
Length of watercourse per hectare
Numbecr of operators

Average irrigated holding size
Annual cropping intensity
Mogha design discharge
Avcrage discharge during study
Tubewcll discharge

Soil texture

222.67 ha
5010 m
23395 m
28405 m
17.04
127.56 m
57
390 ha
132.7%
42,5 L sec!
2072 L see!
32.02 L sec!
Silt loam

*Main walercourse means the communily walercourse which is property of Government and

also called ‘Sarkari Khal'.

The Nume Now rate data were plotted
as discharge verses time and total volume
was calculated with the help of planimeter.
This way, total volume ol water passing
through each point over a given time was
determined. This allowed dircet volumelric
calculations of the losses as well  as
conveyance clficiencies in cach seclion of
the watercourse. Transit losses were laken
as the dillerence  between the  actual
measured water loss and the losses which
would have oceurred if the system {lowed
constantly at sleady-state. These were
calculated by taking the diflerence between
the product of rotation turn time utilized in
irrigating a field and steady state Now rate
into the field and the actual volume of water
which catered the field. These included
excess waler inliltration which wetted dry
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the next and losses resulting in short term
‘nakka’ breaks and watercourse hreaches.

RESULTS AND DISCUSSION

It was observed that with the improve-
ment of main watcrcourse only, walcrcoursc
losses reduced from 419 comprising 19.5%
in main watercourse and 21.5% in {armer’s
branches to 34.25% comprising 9.75% in
main watercourse and 24.5% in larmer’s
branches (Table 2). With the improvement
of main watercourse only, waler saving ol
aboul 9.75% was observed but the losses in
farmer’s branches were [ound to be en-
hanced from 21.5% (o 24.5%. Later alier
the improvemenl of main as well as Tarmer’s
branches  total  walercourse  fosses  were
found to be Turther reduced o 21.25% com-
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prising 9.75% in main watercourse and provement and reduced o 3.45% aller the
11.5% in [armer’s branches. improvement of main as well as farmer's

Table 2, Percentage reduction in watercourse losses as allected by various stages of im-

provement
Before After improvement of Aler improvenent of
improvenent mMain WaITTCourse m#in watercourse amd
) Farmer's branches
Description - -
Waterloss Waterloss  Percentage  Walerloss  Percentage
(%) (7o)} reduction (%) reduction
(C2-C3/C2 (C2-C5/C2)
(1 _ @ (3 4 (5) (6)
Main watercourse 19.50 9.75 50.00 9.75 50.00
Farmer’s branches 21.50 24.50 -13.95 1150 46.51
Total loss 41.00 34.25 16.46 21.25 4817
Steady-state losses 34.00 25.75 26.26 15.90 53.20
Evaporated [rom saturated 13.00 10.00 23.08 345 73.46
portions of side fields
along watercourse
Evaporation through 10.00 7.00 30.00 4.24 57.00
vegelations and trees
Dccep percolation 16.00 175 22.50 726 2740
Evaporation [rom 1.00 1.00 Q 0.95 5.00
walcrcoursc surface
Transit losscs 7.00 8.50 2143 5.35 2371
Dead storage 1.70 1.00 41.18 0.82 51.76
Breaches and bund breaks 2.85 370 -42.82 1.38 51.58
Wetting of dry watcercourse 245 38 -55.10 3.15 -28.57
Maximum reduction in watcr loss was branches. The component of deep percola-
observed through evaporation from the sat- tion was least affected with 10% before any
urated portions of side field along the water- improvement and 7.26% alfter the improve-
cours¢ which were 13% before any im- ment of main as well as farmer’s branches,
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In addition, the components of transit losses,
i.e. dead storage, breaches, bund breaks and
wetting of dry watercourse were observed to
be reduced from 7% to 5.34% aller com-
plete watercourse improvemeul.

The results though represent a very
small sample but clearly indicatc the
necessity of improving the enlire
watercourse system including the main as
well as farmer’s branches for capturing the
potential benefits of the improved waler
management technology.
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