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A~ Comparision of Methods of Irrigation Water Quality Rating

R, HASAN', M. VELAYUTHAM? and J.M. JAIN®

Three systems of irrigation waier quality assessment are evaluated in terms of the
ratings obtained for 50'irrigation water samples of Dalhi villages. |t is shown thai the
U.5:0.A. rating system has limited applicability to Indian conditions whereas the other
two methods proposed by Kanwar and Ramamoorthy have wider scops of zpplicability
and agree very well with the field performance of irrigated crops.

Irrigation water has profound im-
pact on the nature and properties of the
soil and influences the germination of
seeds and crop growth as well (Doneen
and Henderson, 1960). Since water is
MNature’s gift, there is no alternative but
to make the best use of available water,
irrespective of its quality. Biswas and
Jain (1969) have reviewed the various
systems proposed for classifying irriga-
tion water quality. Evolution of 2 suit-
abie system of rating for 2 given Agro-
climatic region depends on the availabi-
lity of extensive data regarding the
chemical composition of water available
in the area, recorded affect of their long
continued use on both crop growth and
soil. Paliwal and Yadav (1976) have
critically analysed the avsailable infor-
mation for the union territory of Delhi
on these lines. The case study repor-
ied in this paper asseszed the suitability
of the most widely used water quality
rating system of U.S.D.A.{1954) against
the methods proposed to suit Indian
sonditions by Kanwar (1961) and Rama-
moorthy (1964).
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MATERIALS AND METHODS

Out of a large number of wate:
samples recoived by the Soil Testing
Laboratory, |.A.R.l.,, Wew Dethi, irom
the farmers of Delhi territory, 50 sam-
ples sufficient to cover & wide rangs
of salt coment were taken up for detsil-
ed analysis by stendard methods. Using
these analytical values, the above men-
tioned thres systems of weater gua'ity
wera compared.

RESULTS AND DISCUSSION

The E.C., RSC, SAR velues, water
guality rating index and their suitabi'ity
for irrigation as per the three systems
are given in Table . It is seen that
nearly 46 per cent of the sampies ana-
lysed have E.C. values mare then b .
mhos/cm which is the upper jimit of
E.C. covered by the U. S. D, A. reting
systam {1954). However, these farmers
have not reported any delerjoration of
crop growth due to use of such wale:s
on sandy/sandy loam soils of Dalhi te:-
ritory. Kanwar {(1961) has d:awn &at-
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TABLE, Water quelity rating and suitability for irrigation

Water guality rating index of Sui'mhillw.':rn 'E’Imn_:iw.'-

Sendy loam Sofls
Cample EC RsSC SAR Roma- U.5.0.A. Kanwar Man- Me- 7 Me-
ho, m.mhos{cm moorthy (method (metihod thod | thod 117 “thod 1)
(method 1) 1] 1) e -
(1) {z) (3) (4) (5) (6) (7} (e} (9) (10)
1 0.4 - - Ca5, Cy5y CaSi A A A
2 0.5 0.1 2.4 Cy5y GuSy CaS;y A A A
3 0.6 2.0 1.8 C.S, CsS, €S, A A A
| 0.8 6.7 1.2 CiSy CeSy C.5, A "B, A
5 0.9 - 0.8 'S, C.Sy Css, a A A
6 0.9 3.6 3.3 CsS1 (% C:S; A A A
7 T 085 - 2.6 CaSt C:Si C:$ A A A
g 1.0 0.6 5.3 C:51 S CsS A A A
3 1.1 5.6 3.2 CsSy C:5 C35, A A A
10 1.2 7.0 7.3 CsSs C.S: CaSt ST&T ST&T 'ST&T
11 1.5 0.6 4.7 €154 CsS1 CeSh A A A
14 1.8 6.8 2 C1Se CsSs 1S, ST&T ST&T ST&T
16 2.0 5.4 8.9 C.5¢ CrSa Cy5, ST&T ST&T STET
i 2.1 — G Cs5= C.5, Ca5, ST&T. ST&T STET
17 2.2 — 8.6 CuSa CyS. Cs5y STRT STET S3T&T
12 1.5 8.4 12.9 CsSs C:5y Cy5q T T STERT
13 1.7 10.8 1.7 CaSs CsS4 CaSs T T STET
18 2.6 2.2 7.2 C.S. CyS5a Ca5) ST&T T STERT
18 2.6 — 8.9 C.S. C.Ss C.Sy ST&T T ST&T
22 3.8 - 4.2 CiSe C,S: CiS, T T ST&T
a 4.2 — 10,0 Ci5; C.5; CiSy NS NS ST&T
28 5.0 —_ 2.7 Ci5 C.5 €5 ST&T ST&ET STE&T
20 2.8 13.4  1B.8- €5 C.S, C,S: NS NS T
21 2.2 —_ 10.8 CiSs C,5, C.S: NS NS T
23 3.8 — 10.2 €5 CeSs €,Se NS NS T
24 4.0 — 13.0 €,S4 €S C.Sa NS NS T
26 4.2 2.4  10.5 CiSs CiS. C.5: NS NS T
31 6.5 e 5.0 CSs NP C.S, T ' NS T
33 6.5 - - 2.2+ C:5 NP Cp5) ST&T NS T
a4 6.5 - 7.8 CiSs NP CyS) T NS T
25 6.5 - 3.7 C.Ss NP CsSi NS NS T
38 8.0 i 6.2 €S NP CsS, NS NS T
29 2.0 — 5.5 €St NP CiS1 NS NS T
fContd.
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IRRIGATION WATER QUALITY RATING

(1)

tention to the fact the farmers in Punjab
have been successfully cropping for
long with waters whose salinity is more
than what is permlitted by the U.5.D.A.
rating system. It is against this back-
ground Kanwar(1961) and Ramamoorthy
(1964, 68) have proposed systems of
water quality rating to suit Indian con-
ditions, taking into account wider range
in salt content, texture of the soil and
degres of salt tolerance of craps.

. Quality rating method of Kan-
war: In the system proposed by KKan-
war, the E.C. ranges from low to very
high with the following intervals. Low,
C,, 0-250, Moderate C., 250-750, Me-
dium to high C,,.750-2250, High C,,
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(2) (3) (4) (5) (6) (7} (8) (2) (10)

40 8.5 — 10.1 CsSs NP CiS1 NS NS T
41 8.5 — 7.4 C:S; NP C.S; NS NS T
42 9.0 - 8.5 C;S; NP C;Si NS NS T
};3 10.0 — 8.6 C;Sa NP CsS1 NS NS T
45 10.5 — 1.8 CsS, NP Cs51 T NS ¥
45 11.0 - 4.6 €S, NP CsS NS NS T
46 11.0 —_ 16.8 €S, NP C;Ss NS NS T
47 11,6 - 11.2 CiSo NP C:S; NS NS T
48 14:5 - 21.0 C,S. NP CsSs NS NS T
49 '16.4 - 6.9 C.S: NP C:Si NS NS T
50 23.0 — 7.7 €S, NP C.5: NS NS T
v 5.0 B.2  35.6 €4Ss C.5; CiSy NS NS NS
29 5.5 — 142 CiSs NP CsSe NS NS NS
30 6.5 - 10,4 C;S; NP CySn NS NS NS
32 5.5 - 13.1 €5, NP Cs5: NS NS NS
35 6.5 — 11.1 C.S, NP C.5* NS NS NS
37 7.5 - 20.6 C:S, NP CsSy NS NS NS

B : Suitable {or all"érnps: ST : Semi tolerant crops; T : Tolerant crops;
NS ¢ Mot sujtable; MNP @ Neot possible,

2250-5000 and very high C, 5000-
20,000 micro mhos/em at 25°C. The
sodium hazard rating limits are the
same as those in the U S.D.A. systems,
namely, Low S,, 0-16, Moderate 5, 10-
18, HighS,, 18-26 and very high S,,
26-31 SAR. Classifying the soils into
four major textural groups, sand, sandy
loam, loam and clay and the crops into
three main classes as sensitive, semi-
tolerant and tolerant to salts, Kanwar
has devised a traingular diagram for
determining the suitability of irrigation
waters. -

Quality rating method of Rama-
moorthy: In this system, the E.C.
range is wider than that of Kanwar's
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method for waters having E.C. values
above 2.25 m, mhos/cm. The E. C.
ranges are C, 0-250, C, 250-750, C,
750-2250. C, 2250-6750 and C, 6750-
20250 micro mhas/cm at 25°C. Also
the sodium hazard limits employed in
this system are more rigid than those of
Kanwar’s method which makes the sum
of salinity-sodium hazard rating indices
higher by 1 or 2 units depending upon
the SAR value of the water. The sodi-
um hazard limits in this system are S,
0-6.6, S, 6.7-11.6, 5,11.7-16.6 and
S, above 16.6 SAR. From the nomo-
gram developed by Ramamoorthy and
his associates at the Soil Testing Labo-
ratory, [LA.R.l., the SAR value can be
interpolated from the E, C. and Ca+ Mg
values of irrigation water and its quality
rating specified The numerical ratings
for soil texture and salt tolerance of
plants given by Ramamoorthy are as
follows : 4 for clay, 3 forclay loams,
3 for loams, 2.5 tor sandy loams and 2
for sandy soils; 3 for sensitive crops, 2
for semitolerant and 1 for tolerant
crops. Using these values and the
water quality rating as judged by the
above mentioned nomogram, recom-
mendations for the use of irrigation
waters can be given so as the sum of
all ratings for soil texture, plant tolera-
nce, salinity and sodium hazard ratings
does not exceed nine.

The water quality rating indices and
their suitability for irrigation given in
Table | reflect the differences in the
criteria employed in these three systems
as discussed above on water quality
rating. This Table shows that out of
50 samples, for 22 samples it is not
possible for fixing the numerical indices
tor salinity and sodium hazard as per
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the U.S.D.A. rating system, since the
E.C. value exceeds B m.m. hosfcm in
these cases, On the other hand, such
a rating is possible for all samples by
the other two systems of rating.. In
terms of their suitability for irrigation
on sandy/sandy loam soils, out .of 50
samples, 29, 25 and B samples are
classed as unsafe and unsuitable for
irrigation according to the rating system
of U.5.D.A., Ramamoorthy and Kanwar
respactively. The number of samples
that could be used for irrigation with-
out causing salt injury to all types of
crops is 15 as per Kanwar's method of
rating 2s against 10 by the other two
methods.  Similarly the number of
samples that could be used for irriga-
tion of salt tolerent crops is 22 as per
Kanwar's method as against 6 and 5 by
the other two methods. These differen-
ces and the experience of most of the
farmers who are successfully using
these waters without detrimental effect
on crop growth despite the high salt
content point out that the U.S.D.A.
rating system has limited applicability
for Indian conditions. The water quality
rating systems of Kanwar and Rama-
moorthy agree very well with the condi-
tions of choice and field performance
of irrigated crops and have wider scope
of applicability for Indian conditions
particularly for arid and semi arid areas.
It is hoped that increasing use of these
latter systems will be adopted by the
Soil Testing Laboratories in the country.

Recommandation for chemical
treatment: Even with the most
appropriate system of water quality
rating, allowance has to be given for
the Residual Sodium Carbonate (RSC)
of irrigation water, so that for waters
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‘having more than 2.5 RSC, chemical
treatment with the calculated amount
of gypsum can be recommended. The
importance of taking into account RSC,
is seen by the fact that although 10
samples have more than 2,5 RSC, on
the basis of water quality rating 9 of
them (excepling sample No.27) will be
classed as suijtable without any chemi-
cal treatment of water whereas on the
basis of RSC, their quality and use
could be further improved (sample Nos,
4,6,9, 10,12, 13, 14, 15 and 20) by
gypsum treatment.

The authors are thankful to Dr. B.
Ramamoorthy, former Head, Division
of Soil Science and Agricultural
Chemistry, |.A.R.|. for his keen interest
and encouragemsnt,
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