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PREFACE

As per decision taken at a meeting on 29 March 1981
in Gurgaon District presided over by the Hon'b1e Minister
for Agriculture, Government of India and on specific
instructions from Dr. G.P. Gautam, Director General, Indian
Council of Agricultural Research, the CIFRI took up a
preliminary survey of water, soil and biota of ponds, wells
etc. in Gurgaon District with a view to exploring the
suitability of utilising saline ground water for aquacu1ture.
The team comprising scientists Sarbcshri G. N. Saha, K.L.
Shah, and S.O. Thakurta, covered all the six blocks,
collected as man u as 21 samples of pond and we11. waters,
14 samples of pond sot1s and 13 samples of plankton and
benthos. On the basis of this survey and detailed discussion
held with local officials the present report was drawn up
which highlights distinctive ecological features of the
stretches covered 'be si de e focussing constraints es well as
scope for development of aquacu1ture in this area. The team
has received willing assistance and cooperation from the
local officials which is gratefully acknowledged here.
Special words of thanks in this connection are also due
to Dr. D.K. Kaushik, Director of Fisheries, Government of
Haryana, Shri D.V. Khanna, Deputy Director of Fisheries,
Government of Haryana, Shri S.P. Ohowdhuri, Fisheries
Development Officer, Ourqa on, and Sh ri V.S. Yi snno i , "
Hydrologist, Ground water Cell, Agriculture Depc r tment ,
Haryana. The report carries suitable recommendations that
have been drawn up on the basis of data collected during
present surve.y as well as past work by State Geo-hydro10gists •
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FEASIBILITY SURVEY REPORT ON UTILISATION OF SALINE GROUND
WATER OF GURGAON DISTRICT FOR AQUACULTURE

In troduc tion

Haryana is a small semi arid €tate in northern India
and is situated between latitudes 27 39'to 30°55' Nand 2
longitudes 74°27.8' to 77°36.5'. It has an area of 44222 km.
The State lies almost in the Indo-Gangetic alluvial plain of
northern India. In the extremeLthere is small area- of [nor tn
tertiary sedimentary rocks which form the Siwalil'LHills and in
the south the precambrian quartzite ridges of the Aravalli
Hills. The sand dunes on the west and south-west form the
exterior of Ttia r desert. Most of the pJain lies at elevation
of 200-300 m.s.l. -

The occurr ence of saline ground water mt neroli ea t t on
is more ma-rked in the central Cl,}(dwestern parts of Ha ruana ,
Saline aquifers are met in p~~Ys of Haryana, Rajasthan and
Guf ara t and since these States are being water deficient, the
use of saltne ground water becomes important. In Haryana
there is a typical problem of rise of saline ground water

-,#

table in canal command areas due to the non flushing of the
interior drainage. No extensive canal system exists in saline
areas, but in northern areas of the State fresh ground water
aquifers occur below the saline aquifers. The salinity hazards
are assuming serious proportio~s due to inadequat6 drainage.
With a view to utilising the saline ground waters for
aquaculture, a short survey of the Gurgaon District was
conducted, the results Of which are presented in the following
pages.

Location

Gurgaon District is situated on the south-east corner
of Haryana State. It is one of the largest districts and has

• an area of 48B9 km2 with a population 'Of 840817 (1980). It
lies between 27°28' south to 28°-33'-30" north latitude and
76°41' west to 77°-32'-30" east longitude. It is bordered by
the Union territory of Delhi and Rohtak district in its
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north, Mahendragarh district ~n the west and Alwar and
Bharatpur districts (Rajastha~) in the south. It comprises
6 blocks-Gurgaon, Sohrui , Nuhi·~'Pataud,i,Punh atia , and Fero epu r
Zh i rka, . .

Physical feature

There is a slope in the land from west to east in
Gurgaon district. On the northern side there is a vast area
of low lying basin (Sultanpur lake) which is a natural bird
sanctuary and for which a tourist complex has been developed.
The basin had almost dried up. The most part of Ferozpur
Zhirka is valley between -the two ranges of Ar aoalI t , On the
eastern s i dc , there lies the Gurgaon canal supplying 'wa'ter'to
Punhana, Nuh, and Sohna blocks. The water bearing strata
varies from 3 - 74 metres. It is generally shallow in Nuli and
Ferozpur Zhirka and deep in Gurgaon.

Cl ima te

The climate of Gurgaon is semi-arid. The annual rain-
fall of the district during the years 1978, 1979 and 1980
was 728.33 mm, 300.82 mm and 455.7 mm respectively, the last
two consecutive years being drought years. July, August and
September are the main rainy months, of which August receives
bulk of the rain. November, uecember, March and April. have
least ratnf'a il=ana these months are ~ractically dry. The
relative humidity is generally high (72~85%) during the
monsoon and it ranges from 67-72% during the winter season.
The average maximum and minimum temperatures of the district
are 46.5°0 and 0.6°0 respectively. The highest temperature
is recorded in May (47.000). Fluctuations of temperature
take place when dust stcrms are followed by light showers.
The climate is extreme, hottest during summer and co.I des t
during winter.

Soils

The soils of Gurgaon district are mainly of sandy loam, ~
and loamytn texture. The soils of Ferozpur Zhirka, major
parts of Punhana, Nuh and south-western portions of Sohna and
Gurgaon blocks are loamy sand and well drained. However,
cvntral parts of Ferozpur Zhirka and Nuh have heavier textured
soils showing imperfectdratnage in some places.

Ground water qualities

The grou'nd waters of Gurgaon district have been 6
ca togo ri seti into 5 types, viz. (t ) Good waters (EO x 10 L2000),
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SAR.(10 and RSC<2.5 (t i ) Normal waters (EC x 106= 2000-4000,
SAR ~ 10, RSC< 2.5,) (iii) Sodic waters (EC x 106( 4000,
SAR >10 and RSC,; 2.5) (t ») marginal saline waters (EC x 106
= 4000-8000, SAR< 10 and RSC absent and (v)Saline-sodic
waters (EC x 106> 4000, SAR) 10 and RSC> 2.5.

Report shows that 28% of ground waters in the district
on an average are good, 12 percent normal, 15 percent sodic,
12 percent marginally saline and 33%saline sodic waters,
i.e. of poor quality for crops.

Most of the subsoil waters of Sohna, Nuh, and Ferozpur
Zhirka blocks adjoining the foothills of Ar-a oalli ranges are
good to normal quality. But the central part of the above
blocks are predominantly brackish. Besides, the soils are
heavy in texture with clay loam at lower depth with impeded
drainage and waters are hazardous to crops.

The blocks which are badly affected with salts are
presented in the table below:

*" HIGHLY SALINE GROUND WATERS OF THREE
BLOCKS OF GURGAON DISTRIOT

Block Village Electrical
coruiuc t t vi ty
(micro mho/cm)
x 106

pH

Nuh .A Aa i ra 34500
Bainsi 24400
Bhangka 23400
Dhaudhuka 43500
Ferozpur Nimak 1600-47500
Ghasera 1050-39000
Lruir i 1700-11000
Kotlu 1800
Dhanwa 18500
Hasanpur-Nuh 15000
Kankar Kheri 26500
Sukhpur 17500
Kameda 2000
Basai 11500
Bhanwapur 10800

7.5
7.79.5
7.2

7.2-8.5
6.8-8 .•7
7.8-9.2

8.6
8.3
7.77.47.9
8.3
8.2
7.7

Fe re spur
Zh i r ka

GurgaGn
•

Source: Quality of ground waters of
Haryana(1972) by H.R.Manchanda.
Haryana Agricultural
University, Hissar.

*Source: Data supplied
by the Hydrologist,

C1"oundwater Cell,
Agricultural Department
Haryana.
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Of the above blocks, the gr,ound water in most of the
area ei of Nuh is highly saline. ;

Most of the waters of Sohna and Pataudi blocks have high
residual sodium carbonate which is harmful to crops. Use of
gypsum with the irrigation waters is recommended so as to amend
sodi um hasn r.i,

Observation during the survey

During the survey white patches of salt incrustations
in the fields of Sohna, Nuh, and Gurgaon on both sides of the
road were observed. Most of the ponds were dry excepting those
which were canal fed at Sohna, Nuh, Punha~a and Ferozpur
Zhirka. No saline water-logged area was encountered in the
district during the survey. The village ponds, which have been
renovated under food for work progrdmme are managed by the
Panchayats. The pond waters are used for domestic purposes as
well as for bathing of cattles. In most cases, wells are present
by the side of the pond. During summer, waters of some wells
become saline and during monsoon these turn fresh when the pond

'is full with rain water. When well waters in summer become
more saline, these are not generally used for drinking purposes.

Mos t of the ponds are seasonal and accumula ted rain
water is the main source of fish culuure. The State Department
of Fisheries has got one seed farm at Dum Dama in Sohna block.
Construction of more seed farms during the plan period has
been envisaged.

A hot spring within the town area of Sohna exists. The
water temperature is about 550,C and the water source is abundant.

Shallow brine wells*

It was interesting to note a few brine wells in Sultanpur
village. It is reported that there are about 350 abandoned ;-
brine wells in Farrukhnagar-Garhi area of Gurgaon district,
of which 250 well s ezi s tin these four i sol a ted bri ne trac ts
of the area viz. (i) Sultanpur (ii) Mubarakpur-Bassirpur, 0

(i~i)'Sadhrana and (iv) Kaliawas-Ikbalpur. These wells are of
3 to 4 m in diametre and 1.8 to 4.5 m deep. In nineteenth
century salt industries flourished in this area. A large
quant~ty of salt was extracted from these wells till the
first quarter of twentieth century. Later, ttie ee industries
were closed down as because the cost of salt extraction
from these wells became uneconomical and competition faced
from the salt industry of Sambhar Lake.

. .• 5



:",

:5

~, The gr'oUhh'('uJjlterbri.ne contains Sodium and Chloride as
the most import{{'1!(ji-"ons.The concentration of sodium ranges
from 4750 to 7(3]5 i)ipm,ma qne s i um from 335 to 1248 p pm , cal ei um
from 160 to 720J)pin~ The pH values of,brine varies from 7.7 to
8.2. The density of brine varies from 1 to 3.5°B~ •

Ground water brine occurs at very shallow depth ,.ranging
from 1.8 to 4.5 m below ground.- ,

1he ch6mical composition of groundwater of this area
could be compared to the chemical comp osi ti on of sea water
except that the intensity of concentration of inr1.ividual.
constitusnt varies. The brine does not contain t~omine and
iodine.

Of late, Industries Department, Government of Haryana,
has revived the project of salt extraction on experimental
basis from the wells at Sultanpur village one-and-a-half
years ago.

Chemical parameters ~f pond and well waters

Analysis of pond and well waters ane presented in the
Table 1 and Table 2 respectively.

Pond wa ter
'Y <:"12. "

.\~-

It is seen from the Table 1 that water temperature
varied from"28.0 -35.00C with air temperature ranging from
34.0-43.00C. The reaction of water was fairly alkaline with
pH varying 7.6 -8.6.

•

Electrical conductivity in these pond waters was
comparatively higher (756 - 4410 micro mho/cm) ,as compared to
fresh water ponds (150-660 micro mho/cm) which indicated
higher condentration Of salts in Gurgaon waters. It is also
quite evident from the salinity values of pond waters in
Dhanwapur, Sultanpur, Indri II and Rawasan (1.98, 1.20, 1.60
and 1.50 ppt. respectively).Alkalinity of water was on the
higher side () 200 ppm) excepting in few places. A very high
value of alkalinity 878 ppm was recorded in Dhanwapur followed
by 584 ppm in Ghasera , Magnesium content of waters (40-196 ppm)
was much higher than calcium (5.0-74.0 ppm). Ammonical nitro-
gen concentration of waters excepting a few was found unusually

.;.,,.,,*Source : Chemical nature Of shallow ground water brines
,'h,\\~ in the alluvial tract Of the Farukh naqa r-

-" area of district Gurgaon, Ha ruana by B.S.
- ". ,j(' Tanwa r.
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high which was not generally sncountered in unpolluted fresh
wdters. These high values of ammonica1 nitrogen would be
inimical to fish in cases where the water pH is high. These
waters were also rich in nitrate (0.04-3.0 ppm) and phosphate
(O.OB~0.90 ppm) excepting a few p1ace~.

Well wa ters

The pH of well waters was fairly alkaline (7.6 - B.2).
The well waters in Dhanwapur and Ee roepu r N'ima]: we"'6 fairly
saline showing Ec value more thGn BOOO micro mho/cm. The brine
well at Su1tanpur had high Ec value 31500 micro mho/cm with
corresponding salinity 41.0 ppt. Excepting Su1tanpur brine»
the alkaLinity Of waters in all other wells was very high
('>250 ppm). 1/lagnesium content Of waters (100-1BOO,0 ppm) was
many times higher than calcium (16.0 - 750.0 ppm) as compared
to pond waters. In c on t ras t , the concentration Of nitrates
was higher than ammonica1 nitrogen in well waters» excepting
that in Farrukhnagar and Su1tanpur. The concentration of
phosphate of well waters was comparatitely 1es8 +han that in
most Of the pond waters. The details are presented in Table 2.

Characteristics of pond soils

The data of soil analysis are presented in Table 5. The
pond soils were sandy loam to loamy in texture. The soil pH
ranged from 7.2-B.0 with higher values in GurgGon blocks. From
the Ec values, it was noticed that the pond soil in Laphuri
is saline showing conductivity of 5670 micro mho/cm. Ec ucl ue s
of the rest of the pond soils though less than 4000 micro mho/
cm. 3howing non-saline charGcteristics of soils, but some Of
these values were quite high as in Indri I and Indri 11
(3654 and 2016 micro mhc/cm) and in Ghasera (2016 micro mho/cm).
The soils [ore rich in available phosphorus and the values
record~j were above 6 mg P205/100 gm soil. Available nitrogen
in comparision was of poor to medium range of productive level
(6.16 - 37.70 mgN/100 gm- soil). Correspondingly the soils were
also poor in organic matter (0.21-0.51% cGrbon.).

Plankton and Bottom biota

Analysis of plankton samples collected from ponds of
Gurgaon has been presented in Table 4. Heavy blooms of
Microeystis aeru,qinosc and u, [los-aquae wore observed in
pondsLGurgaon block. Blooms Of Spiru1ina sp , and Anabaenopsis
sp. were observed in Punhana and Nuh blocks. Gyrosigma sp.
and Navicula sp. were encountered from the brine well and
Su1tanpur pond respectively.

Lot
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Spirulina sp ." nd Gyrosi,qma sp have been reported to
be br ac ki enuia te r farms which are tolerant to fluctuating
salinities. The presence of these two farms in these inland
saline tracts is quite interesting.

Zooplankton was domi. nan tin res t of the ponds and re-
presented by species of Euglena, Trachelomonas and Phacus;
Rotifers by three species of Brachionus, Filina, Testudinella
sp •• 1splanchna sp and KeratlJ.I1J!:..sp; Oladocera by species of
Daphnia, Moina and Ceriodapm't and copepods by species of
Diaptomus and cyclops.

The bottoms biota was extremely poor. It was represen-
ted by Ch i ronomid 1 a roae , 01 iqochae tes and aa e tropods onl y
at four stations. The data is presented in theeame Table.

Inferences

Based on the preliminary survey, available literature,'
and information collected from different sources, the infer-

~- ences drawn are given below:

1. The ecology, tepography, edaphic factors, and water
qualities of Gurgaon district are quite different from
those that exist in coastal region used for brackish-
uia ter fi sh cul tur e •

2. In coastal areas brackishwaters are abundantly available
through tides for flooding the ponds, while in Gurgaon
the supply source will be saline ground water aquifers.
The adequacy of this source for the large scale farming
needs further investigation.

,
-<.-v

3. Both in pond and well waters of Gurgaon, cation mag-"
nesium is much higher ~n concentration than calcium,
specially in the latter.. In case of anions chlorine
is more than bicarbonate. This phenomenon indicates
the saline characteristics of waters during the summer.
In general, calcium and bicarbonate are more than
magnesium and chlorine respectively in freshwaters.

4. Since the soil in Gurgaon is of lighter texture
(sandy loam to loam), the seepage loss of water would
be higher unless the water table is close to tAe eur fa cc s•

• •• 8
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5. To1erance~ survival and growth of brackishwater fishes/
shrimps in saline-sodic and sodic waters of Gurgaon
have to be carefully assessed since the salt composition
of these waters will vary from coastal brackishwater.

6. Fai~ly heavy coastal soils rich in organic matter
normally favour the production of benthic blue green
algae which form an important food for brackishwater
fishes. Whether a similar production could be achieved
i~ light textured soils as in Gurgaon requires
i n oe s ii qai i on ;

RECOlrfMENDI1TIONS

The foregoing account reveals that the problem of
inland brackishwo..ter aquacu1ture in Gurgaon using saline water
is both complex and challenging for which a new technology
has to be developed. The salt content of the ground saline
water encountered in Gurgaon is qualitatively different from
that of freshwater as well as coastal water in many respects.
This implies a series of experimental trials with diverse
species of fishes of economic importance~ both of fresh and
brackishwater~ to evaluate their adaptibi1ity in osmoregulatory
terms as well as other physiological parameters including
growth to the new ecotope.

The studies carried out by CIFRI on culture of fresh-
water fishes in coastal areas have shown that it is possible
to culture freshwater economic carps up to 10 ppt. Since it
is possible to maintain the salinity upto 10 ppt-and below in
Gurgaon by conjunctive use of saline and freshwater~ similar
culture system can also be attempted. The advantage in tih t e
is that this precludes coastal fish seed which may throw up
problems like transport~ higher cost of production~ market etc.
Going by biotic communities encountered in the survey it is
recommended that initially brackishwater fishes like Etroplus
sur~tensis~ Mugi1 spp. Chanos chanos may be experimented in
addition to freshwater fishes like silver ca rp, ca tI a, mr i qal ,
rohu. Ti1apia mossambica may also do well under this eco-system.

Taking into consideration the distinctive eco1cgica1
features encountered in Haryana~ the aquacu1ture programme
needs to be pur poe cf'ulL y supported by ecoI ogi caL s tudi es to
facilitate development Of a sound aquacu1ture system
appropriate to arid zone. I1s such it is suggested that an I1rid
Zone /lquacu1ture Research Centre be set up at Gurgaon to
meet these objectives.
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11lBL.B FHYS:CCO·CHEMICAL F:,RAJVIBTER8OF FOND l~AT]JRSOF GURGAON DISTRICT
(o.sppm)

AIR TT.'~'il'ERATURE34 0 .-43 00 C
,

/

"" 0 .
-Village Water Conduc- pH Total Calcium Magnesium Salinity Chloride Ammoni- Nitrat.e Phos- D.O.

temp. tivit:y alkali- o.cal nii:;ro- phate.·C EC x100 nity (Ca) (Mg) (ppt .) (Cl) Nitro- gen.
gen P 205CaCo3 (NHA-N) (NO.,.-N) r

Dhanwapur 35.0 4410 8.3 878.0 18.0 128.0 1 .98 1100 5.0 2.0 0.8 10.0
SuJ.ta.npur 28.0 3780 8.6 150.0 5.0 48.0 1 .20 700 1.5 1 .0 0.20 5.6
Indri I 32.0 1260 7.6 250.0 8.0 76.0 0.54 300 2.0 0.50 0.60 8.0
Indri 11 29.-0 3150 7.8 140.0 10.6 170.0 1 .60 900 Traces Traces 0.08 8.0
Rawo.son 30.0 2520 8.0 190.0 38.0 130.0 1 .50 800 3.0 0.70 0.9 5.2
Baiki 31 .0 945 8.0 268.0 14.0 56.0 0.28 100 Traces 3.0 0.12 4.4
Ghasera 29.0 2520 8.4 584.0 74.0 196 ~0 0.90 500 3.0 0.80 0.60 5.0
Kherla 28.0 1890 8.2 340.0 48.0 90.0 0.54 300 2.0 0.06 0.60 4~6

, Sha chokha 29.0 1701 8.0 216.0 40.0 56.0 0.18 100 1.0 Traces 0.40 6.0
Nakanpur 30.0 756 7.8 200~0 30.0 40.0 0.09 50 2.0 0.0tl- 0.30 8.0
Laphuri 29.5 1890 8.0 290.0 52.0 80.0 0.54 300 1 .8 0.50 0.70 5.0
Shingar 28.5 2520 8.0 360.0 34~0 148.0 0.72 400 3.5 0.12 0.16 6.4

t; Huhuka 30.0 756 7.8 170.0 20.0 48.0 1 .50 800 0.04 1 .0 0.12 5.8



TABLE 2 WATER QUALI7I~S OF WELLS OF GURGAON DISTRICT
(As ppm)

Villnge Conducti pH T?tnl Cnlcium Mngnesium Snlini- Chloride Ammonicnl Nitr- Phos-
'vity

x106 'nlknli- (Co.) (Mg) tY(I>pt) (Cl) Nitrogen ate phate
(EC nity (NH4-N) Nitro (P205)gen

2 3 4 5 6 7 I 8 9 10 NO -N 123

Dhanwapur 10710 7.8 260.0 '260.0 789.0 7.02 3900 0.15 1 .5 0.08
Basai 1764 7.6 270.0 16.0 180.0 0.72 400 0.6 0.9 0.08
Sultanpur •31500 7.8 140.0 750.0 1800.0 41 .10 24500 0.02 0.02 0.16
(brine well)

Farrukh- 3780 8.0 472.0 20.0 240.0 1.8 100 5.0 0.12 0.15
nagar

I 1260 0.6I Indri 8.2 400.0 30.0 100.0 0.54 300 3.0 0.04
Ferozpur 8190 8.0 440.0 176.0 420.0 4.3 2400 0.18 0.6 0.04

,~ Nime.k

Shahchokha 1890 8.2 450.0 26.0 114.0 0.54 300 0.20 2.0 0.20
Singar 3780 8.0 500.0 26.0 288.0 1.8 100 0.28 0.7 0.20


