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FOREWORD

Soil seepage has been identified as one of the

limiting factors in achieving optimum production in fish
ponds in many parts of the country. The problem is further
accentuated in warm belts like Bihar, Uttar Pradesh, Pubjab,
Haryana and Rajasthan, where water evaporation is of a very
high order. Various attempts have been made from time to
time to reduce vertical and lateral seepage of water with
lining of pond beds with cement/concrete, bentonite, poly-
thene material etc. But they are too expensive for the low
income fish operators. The problem of seepage control in
fish ponds was taken up at my suggestion at Karnal and
implemented in active ccllaboration with the Central Soil
Salinity Research Institute, Karnal. The studies have been
extremely promising and form i:the basis of this bulletin.
The results may be viewed only as general guidelines in view

of limited experiments done.

¢

A.V. Natarajen
Director
Central Inland Fiseheries
Research Institute
Barrackpore, West Benagal
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Seepage of soil has been one of the limiting factors
in aquaculture. The country has large tracts with this
problem. The problem is further accentuated when aquaculture
ponds on seepage soil are located in warm belts where evapo-
ration is extremely high like Bihar, U.P., Punjab, Haryana,
Rajasthan and Gujarat.

Many methods, to control seepage, have been suggested
€.g., lining the pond beds with cement/concrete, bentonite,
polythene lining etc. Apart from certain problems associated
with each of them they are invariably considered to be very
gxpensive. Observations on the dug out ponds, constructed
on alkali soils at Karnal have shown that seepage losses in
such soil are less than 5 mm/day. The studies conducted on
chemical sealants indicated that sodium carbonate (NazC03)
is quite effective for controlling seepage in ponds with

calcium aggregated soils.

The studies were conducted in three phases viz. :
1. Laboratory studies on 30 x 30 cm cross section columns.
2. Miniponds ( 1 x 1 x 1 m ) with 1 ¢+ 1 side slope.
3. Fish ponds ( 0.02 ha)‘

In this report, the results on the use of alkali

soils and sodium carbonate as sealants for controlling

seepage losses in fish ponds are presented.
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MATERIAL AND METHODS

The experiments were conducted in three nursery
ponds having an area of 0.02 ha esach during 1981 to 1984.
The ponds are situated on the northern side of Western:
Yamuna Cansl. The avsrage depth is 1.5 me. There were
three treatments viz. T1 = Control, T2 = Sodium carbonate
and T3 = Sodic soil (heaving pH above 10.1). The soil and
water characteristics were noted. The seepage rates were

also calculated before treatment.

i) Control.

ii) Sodium carbonate

The chemical available in the market as wasﬁing
soda was incorporated on slightly wet pond beds €@ 1%
by weight of normal soil reqhired to form 0.5 cm thick
lining. This works out to be 750 kg of NayCO3 per
hectare bed area. To check seepage from the sides of
the ponds a small channel was constructed near the peri-—
phery of the ponds and NapCO3 at same application rate
as for pond beds, was made to seep throﬁgh channel with

intermittent filling of channel with water.

iii) Alkali soil

e ———— - -

The soil having pH 10 or zbove was collected from
nearby agriculture fields and spred .on the pond bed to
the thickness of 3 cm. The soil was compacted manually.

For sides, NapCO3 was applied as in (ii) above.
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iv) After treatmer :s, fish fry and fingerlings
wers reared to obseérve the =ffsct of the sealants on
the growth of fish.

RESULTS

The results are shown in Table I.

Reatind'nf fish in treated nursery ponds

After the trestment, the nursery ponds weare
stocked with carps spawn, fry and fingerlings in 1982,

"Eaﬂand_1985. The average survival of fish was 64.,3%

©dn the nursefy pond treated with sodium carbonate, 42 .6%

'in pond treated with sodic soil and 27.6% in the pond
teceived nil +treatment. The prevalance of disease
infection was less in trcsated ponds.
1 | I J

The obsczrvations recorded on plankton and
water qualities indicated that application of sodium
carbonate has not affected fish growth and survival
in any manner; and addition has helped to check the

seepage losses.

Conclusions

(‘i) The alkali soils (having pH 10 or abave) are
very effective to control seepage losses but expensive
when it is to be transported from far off places. The

total requirements for 1 ha is 750 toﬁnes/ha bed area.
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(ii) Where alkali soils are not available in the
vicinity seepage losses could be minimized by using sodium
carbonate (washing soda) by mixing the chemical @ 750 kg/ha
at the bottom. The sodium carbonate is also to be applied
at the same rates for sides in the shallow channels cons-
tructed paprelel to the side of the pond and making it seep

with water in 2-3 spells to form a sort of impermeable barrigr«

After 3 ysars the infilteration rates have started increasing.

gradually and it is necessary to reapply the NapCO03 treatment.

(iii) Further studies are necessary on the use of chemicel
sealants to prevent seepage losses in the ponds particularly
having.stony, sandy (silt and clay less than 40%) and gravelly

surface.

(iv) The results of fish seed rearing in treated nursery

ponds indicated no adverse effect on fish survival and growth.
Table=II- Physico chemical properties cf normal and alkali
soils. '

Table-IIl-Uperational costs of sealants used for sealing
one hectare of permeable pond bed.

L



_The changas in the spil and water propertiss due to differant treabments
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Physico-Chamical properties of normal and alkali sgils #
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Depth Mechanical composition Textural Satura- ECa

(em) Sand Silt Clay _ group tion
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. _Normal Soil

0-10 62.2 20.3 14,8  Loam 129,6
10~34 BS540 376" 47,5 TiStlty loag )
3457 45,7 28.3 | 25.2 ' Silty leam  32.5
57-125  45.6 25.7  26:3  Clay loam 32.4

125-185  63.8  19.6 - 15.3 - Loam 2847

0-10 67.4 18.5  11.8 - Loam 29.6
fouan - B7a0 o 28uB - ABeT - - Loah | 53,5
48-88 46.1 96.2  23.5  S5ilty loam 3541
§6-110 2846 31,8 | @82 i bean . 33,6

110-175 - 43.6 258 s (N oo 32.5
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'f_Bhumbla,giﬁgg.{19?3}! Soils of the expsrimantal farm, Karnal,

C.5:5.R.1. Bulletin No.1.
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Qperational costs of sealants used for sealing one hactare of permeable pond bed

e e e A A 3 0 A
Trzatment Spacification flaterial re- Cost Cost Misc. Total
quired for of | 4 of expandi.. Caost
ong ha.of material Labour tire y=
pond bed arsa  fs. Rs. Rs. Req
o i e A 1 R R Al 3 < - A OO 4 . e . i e
1. Control  Nil - ~ ; < S - -

2. Sodium Mixed @ 1% by weight :
carbo=- of normal soil required : e L ol
nate to form .5cm thick 1500 @. 7000/ 1500/~ 700/ it

lining on the bed and
chemical used in trencius

to seap
3es Alkali . 8pil having pH 10.0 or '
So0il above spreand on pond bed -750 tonnes 3000/-- 2800/~ 500/.- 67NN/
to make Jcms thickness. (transportation
etoc.with 5 km
radius)
+ Sod. Carbonate treat-

ment on sides as in (2). L 2 i - 1700 %
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