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QUALITY OF DIFFERENT SOURCES OF IRRIGATION
WATER OF JAMMU REGION
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ABSTRACT

Water samples from different sources viz., rivers, streams., nallahs, twbe wells and hand
pumps in Jammu region wene collected and analysed for quality parameters to ascertain thei
suitability for imigation purposes, Except some of the tubewell and hand pump water saimples which
showed higher values of residual sodium carbonate, most of the water sources were observed tn he

suitable for irrigation purposes,

KEY WORDS :

Chemical analysis of the waler indicates ils
suitability for irrigation purposes. Rivers, nallahs

and streams are the important potential sources of

irrigation water in the Jammu region ol Jammu and
Kashmir Statc. Besides, tubewells and shallow dug
wells also provide an alternative source of
irrigation in some parts of the subtropical plains of
Jammu, Some cultivated areas in the districts
Jammu and Kathua which are mostly flat and
possess high water- table fall in this category.
Farmers also usc water {rom hand pumps, on a very
small scale, for irrigating their kitchen gardens,
continuous use of bad quality water (having excess
of soluble salts in the form of chlorides, sulphate or
even borates of sodium or even other cations) can
result in salinity or alkalinity in soil which may
affect crop yield and its quality. The current study
was therefore, planned to ascertain the quality of

Water quality, irrigation sources, Jammu

different sources of irrigation- waler vz, rivers.
streams, nallahs, tubewells and shallow  hand
pumps in the Jammu region of Jammu and Kashmir
State.

MATERIALS AND METHODS

Water samples from 10 rivers. streams and
nallahs, 8 tubewells and 16 hand pumps lrom
different places of Jammu region were collected.
Sample from rivers, streams and |:|alialis were
collccted in the months of November and
December when there was normal fTow and Trom
tubewell and hand pumps in the month of May and
June of the same year, The samples were analyscd
for different cations (Ca™, Mg™, Na™and K an’
anions (CI°, 8047, CO3", HCOZ) hy routi
methods, Besides, pH and electrical conductivity
were also estimated.
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RESULTS'ANP DISCUSSION value of 7.59 (Table 1) indicating their alkaline
Cate_gnry A: Rivers, streams and nallahs nature. The electricals conductivity values varied

from 162 to 310 with an average value of 24()

The pH of water samples falling in - this
micromhos/em, The highest value of 310

category ranged from 7.20 to 8.10 with 2 mean
Tablel. Chemical composition of different sources of irrigation water in Jammu Region (J & K}

Cations {mefl) _ Anions (mefl}
EC
; RSC
Laocation {micro- - CCa+ COa+
pH mhos' Mg Na K SAR 8sp HCO: 1 504 (mefl)
cm}

Catcgory A: Rivers, streams and nallahs

Jamuma Tawi {Janme) (7.20) 180 (3.000 00 040 037 285, 340 050 070 040
Chenay river (Akhnoor) 740 270 225 017 031 016 6,22 30 (.50 11,68 1185

Rajouri nallah (Rajouri) Ta0 (162) 105 010 025 ol 4l6 213 026 . (0600 (0.08)
Poonch Nallah (Poonch? 740 260 1.87 0.15 0325 000 &6h,  LS6 (021)  LOS Oy

Surankote nallah 780 310 156 020 027 0.18 6.60) A 077 L4 (4
Mandi nallah (Mandi) 7.90 178 1.60 0.09 0.30 .10 4.34 1.5 073 L9 3
Uih natlah 170 (G 230 0200 035 047 . 615 296 040 071 026

Devika natlah (Udhompur)  (8.10) 260 .60 (085 (0495) (095 (250 2.3 (0900 CLT0r  f12MY
Ravi raver {Lakhanpur) 7300 260 245 C(008) 045 (008) (2.68) (3d40) 040 125 US

'Neeru nallah (Doda) 735 210 096 (0O0%) 025 001 620 (LI6) 036 LI6 N20
Range 720 162 096 © 008 025 008 268 LI6 021080 060 008120
10 310 300 08BS  09F 095 250 340 CLTl
Mean 750 40 210 020 037 023 708 253 049 103 N
Category B: Tube wells
RS, Pura | RI0 590 §25 LS 145 064 1354 600 050 125 085
Amia 846 613 170 (2601 (2900 (190) 2803 581 (08T (21O (200
Aprachak 61 A0 535 J46 210 055 J63R 600 053 L2000 (68
Bedial 860 646 542 0B84 125 051 ILIBE 675 DI nsn 133
Kadial ' $42 600 (554)  LOO 190 060 1184 . (735 051 L0 18]
Satrian . (864 (TA) 525 L1219 069 1354 727 062 nu2 2m
Kathua 7.40 20 (L.BDY 030 060 0.3 1.1 607 040 (L0, 080
Hiranagar (7200 (200)  (1BD) (020 (0500 (0.29) 1085 (2300 (030)  10.52) 060
Range 760 210 RO - 028 050 020 1085 230 030 060 060
864 TID OS54 2601 1Y Y] 2903 735 087 X0 200
Mean - 817 s3l 426 I0R 159 068 1442 552 055 108 |28
Categoery C: Hand pumps .
R.S. Pura {new) COOR10 690 SO0 060D LT 034 822 5200 BA3 L1000 020
R.S. Pura (old) _ 790 5SS 440 032 L0 (N21) S50 480 0500 LIS 040
Deblehar 750 376 S0 090 L70 059 1280 580 065 LS6 0.0
Chak B 750 520 630 06Y 120 039, 842 A¥Z 055 090 082
Rangpur (B4 630 4.80 (LG5 1.2 n4r 2.7 S0 DAS 0 ndh
Bishnah ®30 (B00)  (90) 162 LIS 076 13E8 (971 295 210 08l
Deoli i) 780 670 670 155 L&D -0ES 1573 795 IS 1g0 LIS
Deoli ib) C 70 g0 640 160D 13T 08P 1612 FT0 205 240 (LA
Majalta ia) T80 20 530 096 138 59 1256 5400 U35 L
Majalia {b) 7700 280 5100 085 L 034 KIS s 027 125 (ining
Hiranagar (4) 740 240 540 D45 090 0327 667 S0 025 60 o
Hiranagar (b 730 170 4SD - 039 060 626 U0 480 D25 066 030
Goumandnsa 7.45 350 5.60 65 (WL nig 554 f.I0) .15 .40 i
Marh COBI0 6RO 465 06D DYD O 039 970 SO0 031 0% 03S
Kathua (715 (1S6) 560  DOD 135 DA 1146 GBO (D20F 0T 024
Hampsieh K18 Ji6 (50 148 LG Ly 2476 (RS54 D4l (155 114
Range , 735 156 358 03 060 021 S50 458 020 060 a0 0-L30
4D ROO BOD L6019 L06 2476 971 nos 040
Mean 777 47 S4B Ok 123 082 121 S 034 L3 ue

Nore : The values in parenthesis indicare the lowest and the highest value of the parameter
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micromhosiem was obscrved in Ujh sample. All the
water samples cxcept Jammu Tawi and nallahs of
Rajouri, Mandi (Poonch) and Doda (Neeru) fell in
C2S; (medium salinity low alkalinity) class
according to Richard (1954), The very low sodivm
absorption ratio (SAR) values (below 3.00), soluble
sodium percentage (SSP) less than 60 and residual
sodium carbonate (RSC) less than 1.25 me/L do not

show any sort of sodium or salt hazard. The results:

are in line with those of Charak er al., (1985). The
contents of potassium and sodium, in general, were

low in all thc samples, Sulphate concentration -

which ranged from 0.60 to 1.71 me/L generally
exceeded the chloride concentration (0.21-0,90) in
all the samples. Water of all thesc sources can
safely be used for irrigation purposes.

Category B : Tubewells

The pH and electrical conducivity (EC) values
(Table 1) in diffcrent tubewell water samples
ranged from 7.20 to 8.64 and 210 to 730
micromhosfcm, The water sample of Satrain (R.S.
Pura Tehsil) gave the highest values both of pH
(8.49) and EC (730 micromhos/cm) whereas ‘the
lowest values in both these parameters werc
observed in Kathua sample. The EC values were
observed Lo be consistent with pH values in most of
the samples. Similar results were reported for
ground waters of Chambal Command Area. The EC
values in most of tubewell waters were higher than
250 micromhos/cm excepl the water samples of
Kathua and Hiranagar which indicates moderate
salinity.

The SAR, SSP and RSC values varied from
0.29 10 1.91 (mean 0.68), 10.85 1o 28.03 (mean
14.42) and 0.60 to 2.10 m/l (mean 1.28 me/l)
respectively. No sodium hazard was observed in
any tubewell water sample as the SAR values were
lower than the critical limit of 3.0. The results
coroborate the finding of Charak and Sharma

(1985).

The water samples of Arnia recorded highest
value of sodium adsorption ratio. This may be due
to higher value of soluble sodium percentage (SSP)
compared to combined values of calcium and
magnesium  cations. The concentrations of
combined calcium and magnesium also greatly
exceeded the sulphate concentration. In  the

presence of low sulphate concentration mi:_-{;a amil
Mg ate not activated and thus the water can be.uscd
for irrigational purposes by applying simple
management  practices. The concentralion ol
chlorides was less than sulphate jon  and
magnesium was higher than calcium in most of the
walter-samples. According 1o Richard (1954) all the
ubewell waters fall in the C28) (moderate salinity
low sodium) class. The water ol Arnia, Badia.
Kadial and Satrain tubewell in R.S. Pura tehsil of
Jammu District was observed to be unsuitable for
irrigation due to high content of residual sodium

“carbonate.

Category C : Hand pumps

The pH of water samples (Table 1) collected
from some of the hand pumps varied from, 7.25 in
Kathua to as high as 8.40 in Rangpur (R.S. Pural
indicating - alkaline  nature. The electrical
conductivity values ranged from 156 to 806
micromhos/em, the lowest in Kathua and the highest
in Bishnah. All the samples fall in the medium
salinity low sodium (C2S)) category except those
of Kathua and Hiranugar having EC values less
than 250 micromhos/cm (Richard, 1954).

The concentration of magnesium ions way
ohserved to be higher than that of calcium while
those of sulphates ions was more than chloride iony

indicating their safer nature. The SAR, SSP and

RSC'values of the water sample in this category
ranged from 0.21 to 1.06 (0.52, 5.50 to 24.76

" (11.21) and 0.10 to 1.30 (0.50 me/1) respectively.

No sodium hazard was observed in most of these
samples. The samples of Deoli village of Bishnah
tehsil of Jammu district having RSC value greater
than 1.25 me/l, however, should be used cautiously
as their longer use may render the soil less
productive.
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