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B Sources of Irrigation Water

Sources
q Y
1 ‘,
ARl Artificial
\ 4
—Y A 4 —|  Artificial
Surface Water Precipitation Ground Water raintal
l | Snow
l l melting .
Static Flowing
L3 | Saline water
4 conversion
y 4
Round the year During parts of
a year
Y l
Natural Artificial
Pond
A
\ \
Unconfined Aquifer Confined Aquifer




Cogs;’dcrmions for using surface water as a source:

{. Lowaest available water

2. Crop water requirement

+ Water needed (S)) =R, -Xxi
Where, R, = Crop water rcquirement

x, = Effective rainfall

3. Water quality (salinity & toxicity)
4. Water right — Other users
+ Domestic water supply
¢ Navigation
e Fish culture
e Industry
e River morphology
5. Control structure
e Initial cost
e Operating & maintcnance cost

Consideration for Ground Water:

o Crop water requirement
Availability of surface water source
Position of ground water table
Water quality
Ground water recharge
Environmental impact

Conjunctive usc of Surface Water & Ground Water .
¢ Use of both Surface Water (SW) & Ground Water (GW) ,
o Such a way that Ground Water recharges & draft balances with each other.

e Factors governing the percentage of sharing SW & GW
Natural recharge

Antificial recharge

Aquifer characteristics

Availability of surface water

Availability of fuel

Operation & maintenance cost for pumps
Economic consideration

AR N N N N NE N

Storage of Surface Water or rainfall:

Availability of space
Series of droughts can be casily overcome by GW storage

Water table control casicr
Ground water is recharged
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A (2)

B Quality of irripation water

Good quality water is esscatial for high production
o Physical - Color, odor, silt
s Chemical . Salt, alkaline
+ Biological : Coliform

A (2)

ailability to the crop to such an exten
he crop cannot extract sufficient

e
,C*,'.':\'{’nlcr quality related problems:
(1) Salinity: .
» Salts in soil or water reduce water av
~ ®» Salts accumulate in the root zone and t
) \: N . e s A o AL
solution.

| = The plants symptoms arc
o Wilting or darker, l_y_l_gj_sh-gﬂr‘ggg__gcolor & sometimes thicker lcaves,

» Leaching can remove the aceumulated salts from the root zone.

t that yield is affected.
water from the salty soil

- (2) Water infiltration rate:
= Relatively high sodium or low calcium ¢

such an extent that sufficicnt waler cannot
to the neat.
»  This occurs within few centimeters of the soil surface and linked to the structural stability.
«  When a hich sodium surface is developed it weakens e el TIyAis { R
gh sodium surface 18 developed it weakens the soll structure. The soil particles become

finer and clog the soil pores.

ontent of soil or water reduce the rate ol infiltration to
be infiltrated to the crop adequately from one irrigation

(3) Toxicity:
»  Certain ions (sodium,
concentration high cnough to causc crop damage a
E . . . e R T
»  Toxic ions absorbed with_water in significant amounts,

e — -
accumulate during transportation.

chloride or boron) from soil or water accumulate in a sensitive crop 10
gl el 2

nd reduce yiceld.
and transported to_the lcayes and they

(CH liscellancous:
= Excessive nutrients reduce yicld or quality.
= Unsightly deposits fruit or foliage reduces marketability.
v [xcessive corrosion of equipment increases maintenance and repairs.
«  Sediments tend to fill the cannels, lands ctc.
»  These include high nitrogen, prudence of silt, bicarbonatc, iron.

The quality of suitablc irrigation water is very much
f impurities, which

be irrigated. The various types 0

7 Various impuritics in irrigation water
Every water may not be suitable for plant life.
influenced by the constituents of the soil which is to

make the water unfit for irrigation, arc classificd as:
(1) Sediment concentration in watcr.

(2) Total concentration ol soluble salts in watcr.

(3) Concentration of sodium ions to other cations.

4) Concentration of potentially toxic clements present in water.

(5) Bicarbonate concentration as related to concentration of Ca plus Mg

(6) Bacterial concentration

The effects of these impuritics are discussed below:
{(_ﬁ:}"__s_ifkliiiiclli"t'vcdlic'cin'hiti(m o soluble SIS T i P i G
tion water depends upon the type of irrigated land.

v The effect of sediment present in the irriga
v When fine sedinient from water deposited
v The sediment has been derived from the croded arcas;

the soil permeability.
v Sediment water increascs
al, ground water of surface water
blems in irrigation.

on sand soils, the fertility is improved.
it may reduce the fertility or decrease

the siltation and maintenance costs.

t have sufficient sediment to caust

from reservoirs etc. does no

In gener
any serious pro

o
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A

rrigation water may prove
(ic activitics of the plants,
fects of salts on the

i s A e A bl
= stassium, present I the i

they reducc the osmo
ant growth. The injurious €

@%’Tﬁﬁ?ﬁsﬁtﬁr ion o soluble salgsc;hium

W="Salts of calcium magnesiuth SO° L o antitics,

ants. When present 10 cxu;SSg i::]j(lllrics 0 pl
' { adcquate acration, cauStG in the soil.

.m;d tma);\strl‘:sdc::;)cnd gpon the concentration of salts left In th 7 o . |

plant gt , d largely upon the total amount of salts present in the soil

owth depend 1B fler the consumptive water (C,) has been

" S ant gl . :
The offects of sali g"cep] ﬁg of the soil solution a

solution. The 38 >
jiven by
cQ

cxtracted from the soil, is 8
Cs = A[_————-’—“v
' )~ (’" “leff 2

Where,
= Quantity of water applicd '
C.= Consumplive usc of water, i.c, the {otal amount of w
= Usclul rainfall
= Used up irrigation water
C = Concentration of salt in irrigation water
CQ = Total salt applied to soil with Q amoun

Total salt concentration in water is expressed as:
(a) Parts per million parts of water (ppm)
(b) Milligram per liter of water (mg/l)

(c) Electrical Conductivity of water (EC)

injurious (0 pl

------------------------------------

ater used by the plant for its growth.

Pcﬂ'

Cu ~ Perr
¢ of irrigation water

(a) Parts per million m
The result of a chemical analysis of water ar¢ usually report in parts per million of the various
substances present in the sample. One part per million (ppm) means one part in a million parts. As
arts per million in numerically cquivalent to milligrams per liter.

commonly measured and used, p
Amount in excess of 700 ppm Harmful to some plants
More than 2000 ppm Injuries to all crops

(b) Milligram pcr liter (mg/l)

ctrical resistivity is the resistance,
as a cross-scctional arca of cm?
have identical meanings.

;(c) Electrical Conductivity (EQ)

It is the reciprocal of the Elcctrical resistivity. Quantitively the cle
in ohms, of a conductor, metallic or clectrolytis, which is 1 cm long and h
at 25°C. The terms “Electrical Conductivity” and specific clectrical conductance

Standard method of evaluating total salts present in irrigation water.

ressed as the reciprocal of ohm/cm or m
-siemens per meter (ds/m)

hos/cm.

exp

Electrical conductivity is
/cm) or deci

milimhos per cm (mmbhos
Zor convenience in units, millimhos/cm (10'3 mhos/cm) or micromhos/cm (10 mhos/cm) are uscd.
ed in micro mhos per centimeters ( uS/cm).

Electrical conductivity (EC) is CXpICSS
T Taypeotwater |

F SL No:: 'j;{Elc.c'tr‘ic_avl'Condu,lc:tivit'y‘?r‘: o
.. 3|(micro'mhos/cm at RSN e
l Up to 250 ~ Low Conductivity Water (Cl) .
2 250 to 750 Medium Conductivity Water (C2
3 750 to 2250 High Conductivity Water (C3)
4 Above 2250. Very High Conductivity Water (C4)

- ———— - —-J — e ————— - —




he sutabitity of these four types of w, 7
abality of thrse four types of waters for urgatuon supplies are discunsad in Table below
. ) A,

Type of water A

Use in irrigation o :f
! s0d on for almast all crops and for alinast ii‘:""g
¢ kinds of soils. Very little salindy may develop, which may |
§ require shight leaching, but ot o pormissible undor pormal |
Pirmngation  practices  cxupl i osuils of
1 permeabilities

Medium saliniy waser (C2). | Can be used, if a moderate amount of leaching dtcuwrs. Nomnal

Conductivily between 250 10 g salt-tolerant plants can be grown without much salinty contral
780 mecro mhos ‘cm a1 28° C

|
» oo I : T g
| Lowsalinily water {C1). l Can be used for imigat
] Conductivity between 100 to
L | 250 mcro mhos'om a1 257 C
|

entrgmeely  ow |

IR S

NERN S Aoitho 2 i RIS WET.
?ﬁlﬁ Migh salinity water (C3). | Cannot be used on soils with rezincted draince ‘Spa;m' 1
Conductivity between 750 to | procautions and micasuies are undentaken for salinny conual | .
2250 micro mhos'cm at 257 C i and only high-calt tolerant planis can be prown ) i
4 | Very high salinity water (C4). | Generaily not suitable for irnigation ‘
| Cenductivity more than 2250 i
; 1 micro mhos’‘ecem st 25°C | ,b

' 0 io

proportion of sodium i

i E DI ! J n alion walcy i
Maost of the soils contain Ca™* and Mg’ ions and small quantities of Na'. The percerdage of the Na' is
gencraliy less than 5% of the total exchangeable cations. 1f this perceniage inereases 1o about 107 to more,
the aggregation of soil grains breaks down. The soil becomes less permeable and of poorer tilth. it slarts
crusting when dry and its pli increascs towards that of an alkaline soil. High sodium soils are, therefure,
plastic, sticky when wet, and are pronc (o form clods, and they crust on drying.

1

The methods for determining relative proportion of sodium ions to other cations arc.
(a) Sodium absorption ratio (SAR)

(b) Exchangcable sodium pereentage (LSP)

(¢) Sodium percentage (SP)

~

;odium Absorption Ratio (SAR):/ .
A ratio for soil extracts and irrigation water used to express the relative activity of sodium :ons 12
~xchange reaction with soil in which the ionic concentration are expressed in milli-equivalenis per liter.

(a)

r_.
v

S 5 e e
Cad»o + ‘k‘lg’.
92

epm is obtained by dividing the concentration of salt in mg/I or ppm by its combining weight (i.c. Atomic
wt + Valence)]

SL No. SAR Type of water ﬂ

1 0to 10 : Low Sodium Water (S1) i

2 1010 18 Medium Sodium Water (S2) AA%

5 18 to 26 High Sodium Water (S3) i

4 More than 26 Very High Sodium Water (S4) i

The SAR value can be reduced by adding gypsum (CaSO,) to the water or to the soil.

SL Type of water Use in irrigation . ~ |
1 | Low Sodium Waler (S1). SAR Can be used for irrigation on al_mosz :m_ soils :md' for }
value lying between 0 to 10 almost all crops except those which are highly sensitive |

to sodium, such as stone-fruit trees and avocados, €ic.

Medium Sodium Water ($2). SAR | Appreciably hazardous in fine textured soils, which may |
value lying between 10 v I8 require gypsun, ele but may be un'c'd on Lourse lextured |
) or organic svils with pood permeability. .
izh Sodi 33). 5 ay prove ful on almost all the soils, and do require
iah Sodium Water (53). SAR | May prove harmfu : nd do r
; }igt:te lying between 181026 good dramage, high leaching, gypsum addition etc. for
proper irrigation. B
31 | VeryHigh Sodium Water (54). i Generally not suitable for irrigation
} SAR value above 26 i I

19
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. " i "\ ) 4 ) I3 '|d b
B o St . 0t S . . ni bc (’ul(’ul‘“L y
\M_L&%gi l‘% saturation of the soil exchange complex with sodium and may

e feliow g fonmualas R . I
o - ESP Exchangeab le Sodium (milli« glggﬁ}!ggy“lﬂgﬂjﬂ w?_}}jl)m % 100
) L\J;l\;:;;;\h“\s s capacity (milli- equivalent/l 00gm %lml)
Where, ionic exchange is in millicquivalent per 100 gm soi

() Sodium Percentage (SP): basi
The maisture percentage of @ saturated soil paste expressed on dry wt. basis.

Na*t :
e — e T 100
R VA ¢ .
Where, ionic concentration is in (me/l)

aqry ey oy

NP oo

Voo e

» p e \ §

s e emaee e s x

9

')
® A large number ot eloments such as Boron, Sclenium etc. may be toxic to plants
« Thaces of Boron e essential_to plant, prowth, but its concentrations above 0.3 ppm_may_prove
tonde o certain planty,
® The concentration above 0.5 ppm is dangerous to puts, gitrus (ruits and deciduous fruits.
* Cotton, Cereals and certain truck crops are moderately tolerant to Boron, while Dates, Beets,
Asparagus ¢te, are quite tolerant.
= Even for the most tolerant crops, the
a n i ; present in various soaps.
* The waste water containing soap, etc. should, therefore, be used with great care in irrigation.
= Selenium even in low concentration, toxic, and must be avoided.

Boron concentration should not exceed 4 ppm.

Boron corcentrations of' as little as 2 to 4 milligrams per liter may be harmful to crops. Some crops are
move telerant (o boron than athers. Table below shows that beets have a relatively high tolerance whercas

pear, appie, and peach trees have a low tolerance.

Table: Relative tolerance of some crop to Boron

High Mecdium Low
Sugar beet Sunflower Pecan N
Garden beet Cotton Black walnut
Alfalfa Radish Nary beam
Gladiolus Ficld pecas Pcar
Onion Barley Apple
Tumip Wheat Peach
Cabbage Corn
Lettuce Milo
Carrot Oats
Pumpkin
Sweel polaloes

I S (e

PIRL B L T et i i AR SRl b it ""_'T"WW‘_“T";‘*"'?"I‘"!"*R\"I' ST e e pracernes 2 v -
{5) Bicarbonate concentration as related to concentration/of calcium plus magnesium = o
High concentration of bi-carbonate ions may result in precipitation of calcium and magnesium bi-
carbonates from the soil-solution, increasing the relative proportion of sodium ions and causing sodium

hazards.
Residual Sodium Carbonate (RSC) ‘ -
o Indicate the residual carbonates in excess of the lime clements.

| RSC = (CO,™ + HCOy) ~(Ca™ + Mg'™)
Where, ionic concentrations are in (me/l)
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7 il contaminntion, . s il sl Wil A s K :
lﬁ)i%mon of irrigation water is not a serious problem, L{nless the crops irrigated with
highly contaminated water directly eaten, without being cooked. Cash crops like cotton, nursery stock, etc.

which are processed after harvesting, can, therefore, use contaminated waste waters, without any trouble,

cr

Table: Quality Rating of Ground Wat

L L Water quality, e oy ds/m). .| s (mmole/D!2
[Goo - <?2 <10
| Saline
| ) Marginally Saline 2~4 <10 <25
i (i) Saline 4 <10 <25

(iii) High SAR saline 4 > 10 <25
[Alkalinc Water

(_i_) Marginally Alkali <4 <10 25-4.0

(i) Alkali <4 <10 4.0
I (iii) Highly Alkali Variable 10 4.0

I. Good Waler, EC < 2, and SAR < 10

2. Saline Waler, EC = 2,and SAR < 10

3. High SAR saline water, EC =4, and SAR > 10

4. Alkali water, EC variable, SAR variable, RSC>2.5 .

Precautions in saline water usc:

_ Use of saline water in irrigation creates many problems, When situation demands its use, the following
points should be borne in mind:
Walter should be applicd in excess amount than rec
Zone to leach down the surplus salts. .
Excess salt should be leached down by abundant irrigation particularly before sowing.

* Soil should be lighter in texture, porous and permeable so that the leaching operation is casy. Clay
soils do not allow casy leaching and are likely to become saline at a faster rate.
oid shortage of available water to plants and a sudden

luired (o meet the water deficit in the crop root

* Irrigation should be frequently applied to av
variation in salt concentration of the salt solution. :
* Evaporation should be reduced as far as economically feasible. If it remains unchecked, it would

recharge the root zone soil with salts from below.
Water table should be lowered (o a depth from which there is no rcaching of water and salts in the

»
root zone. Low water table encourage a good drainage of the soil.
Land should be properly graded and leveled as greater salt accumulation occurs in higher part of

an uneven field. ‘
Drainage of the field must be properly maintained to prevent water logging.

|
Soil should be maintained in good physical condition with addition of organic matter and by
proper tillage. ' o o N
= Liming of soil may be undertaken if sodium content of irrigation water is likely to cause injury to
soil or crops. g o o
All corrective measures should be undertaken to keep sodium ion concentration in spnl as low as
possible. Sodium ion concentration should not exceed 12 percent of the total cation exchange
capacity or the soil exchange complex. o .
. Chick r)lllethod of irrigation should preferably be adopt'ed in irrigation should be totally avoided.
A satisfactory and balanced schedule of fertilizer application to crops. |
f saline water much safer for irrigation and ensure better

=  Salt tolerant crops should be grown.
The foregoing measures would make the use 0

crop growth and yicld.
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Guidelines for using poor guality water:
bk il a ratio > 3 and rich in silica)

aline water (having SAR > 20 and/or Mg/Ca
during rainy season and crops grown arc sensi
during the rainy season is helpful when SAR

tive toit.

1) Use of gypsum when s
> 20 and water of higher

induce water stagnation

2) Leaving the ficld fallow
salinity and used in lower rainfall arcas. . )
" PR SR —— 1/1S0, T aler i greater
3) Additional phosphorus fertilization is beneficial especially when Cl/SO, ratio in walcer 18 &
than 20. L -
4) Canal water preferably be used growth stage including pre-sowing jrrigation for conjunctive use
with saline water. _ .
s) If saline water is to be used for seedling of crops 20% extra sced rate and quick post-sowing
irrigation (within 2 — 3 days) will ensure better germination _ i
ater irrigation just before the

6) When EC,. < EC. (0 ~ 45 cm soil at harvest of rab crops) salinc W
onset of monsoon will lower soil salinity and will raise the antecedent $

removal by rains.

7) Use organic materials in saline cnvironment cnhance yiclds. ]

8) Accumulation of B, NO,, F¢, Si, F, Se and heavy metals beyond critical limits proves LOXIC. Expert
advice prior to the use of such water may be obtained.

9) For soils having (i) shallow water table (within 1.5 m in Kharif season) and (ii)
layers, the next lower EC,Jalternative mode of irrigation (canal/saline) is applicable.

oil moisture for greater salt

hard sub-soil

e
,ﬂ,cnching Reguirement: '
Leaching is the process of dissolving the soluble salts and removing the same from the desired soil
layers by the downward movement of watcr.
irements of

waltcr is applied in a quantity more than the normal requ

e To leach out the excess salls,

the crops to avoid accumulation of salts.
e It is donc by ponding water on the soil surface by bunds or borders and allowing a downward

monuiment of water through the soil column
¢ The efficiency of leaching depends on the amount 0
distribution and the adequacy of drainage in the field.
Fertili hould b ql'dyl ficr leaching i pleted
o Farilizers should be applied only after leaching 1s compieled.

f water applied, the uniformity of water

It may be expressed as,
LR = Dy/D,. = ECWJECy -- (1)
Where,
LR = Leaching requircment, expressed as a ratio or as percent

EC.,.. = Electrical conductivity of irrigation water, mS/cm
EC, = Electrical conductivity of drainage water, mS/cm

D, = Depth of drainage walcr, ¢m

The leaching requirement is the additional water required-to the normal consumptive usc of water ‘..

e 2)

by crops. Therefore,

D = D, + Dy i

Where,
D, = Consumptive use of water

Using equation (3) to estimate Dy from equation 4(4)

Dlw = Dcl(l = LR) -------------------

C ratio of irrigation and drainage watcrs,

: Agﬁfﬂ cxpl‘wmg the leaching requircment in cquation (2)' as
mua{mn (3) stands as:
o D, = [EC#(ECs — ECa)IXD:
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Tho EC,. can be known from chemical analysis of irrigation water and EC, is taken based on permissible
salt tolgrange limits of the crop. The maximum concentration of salts considered permissible i GiE Seil
solution is 4 mmhos/cm. The estimated Icaching requirements arc usually high for saline waters, because
they are based on a continuous leaching program.

Another equation for detenmining leaching requircments in soil
LR e ——-_-———“-_Iic"’ e
S EC,-EC,

Relation between Leaching Requirement (LR), Available Water (AW) and Evapotranspiration (ET) is

AW = _EL
I-LR

sLeaching requirement of saline soil:
The depth of irrigation water per unit depth of soil, required to produce any specified increase in

ls).zl]gl‘l‘:y for any given conductivity of irrigation water can be estimated from the relationship is given
D /D, = d /dy, xSP/TOOKAEC/EC yy =-=mmmesmmmmmmmmmsmmsmens
Where, ; — =)
D, = Depth ol irrigation water, cm
D, = Depth ol soil, em
d, = Density of soil (bulk density), gm/cm’
d,, = density of irrigation water, gm/cm’
AEC, = Change in clectrical conductivity of saturation extract of the soil
EC,. = Electrical conductivity of irrigation water, uS/cm
Under high'walcr table conditions, evaporation brings up the soluble salts and deposits the salts in upper
lnycr§ of soil increasing the salinity. The change in salinity of the soil may be determined by the following
equation: i
(6)

AEC, = D/D,xEC,/SPxd,/d,x100

Where,
D, = Depth ol ground water cvaporated, cm

EC, = Electrical conductivity of ground water, mS/cm

Equation (6) is derived from the relationship expressed in equation (3)

Leaching Method AW) ‘ﬁ‘

e Lcaching of soil is done by
downward movement of watert
Rectangular checks and level borders are cmp

ponding watcr on the soil surface by bunds or borders and allowing a

hrough the soil column.
loyed when the soil is level.

[ 4

Contour checks can be uscd when the land slope is more.

e Sprinkler irrigation is usefully employed to leach out salts especially when the soils are cracked
aching.

o continuous ponding of water for effective le
of water

and very permcable.
the amount of water applied, the uniformity ,_

e Intermittent ponding of water is superior t

e The cfficiency of leaching depends on 1 \
distribution and the adequacy of drainage in the field.

e The sensitive crops or the crops with I.uw salt lolcrancc.lmv ‘
require frequent leaching during it growin sEasot, l,cuchmg ol salts e
geason is enough for salt tolerant crops. !l ls'usuully needed Lo :\13.1)1,\' little 1111’0(.\, “f S sl
required by crops in arcas where salinity 15 2 problem. Occasional analysis of SOH IS v

where irrigation water contains salts.

¢ higher leaching requirement and
sulls once or twice in a growing
ater than actually
ed
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e WU""_:’TI‘G_’. ug;': I'lm fous of nutricnts during, beaching o talts. Ty
(o Jeaching,
sontial fur Lrop prowing, the diaig o Yardd
anciusly.

leuching Is practived .
Nt higher amounis 10

In areus whir@
ghly soluble apsed e prome

conipleted and in
pitrogenous fertillzers ore hi
and feaching of sall is ¢ A
¢ bl sind the soil salinity oeeur S

{ of drastiags i pasyicular region,
ped out and used for

I reas where salinity is o problem
should be good, Usunlly, o high wate

developmen

sty consider the A
s able cap be pum

Plasining of irvigation developmerit alym :
If the ground water Is of guod quality, the water the high water
irrlgation in the area or in the nearby arcas.

; o waler,
The Jollowing relationships are often wsed (o expresy the aalt concentration of Irrigarion warer.
Salt congentration, mg/l or ppm = 6407 LC, mmihos/cm

L]
= Tolal cation ¢oncentration, me/l = 10~BC, mmhos/cm
When EC is measured up o the range of 5 mmbios/om at 25 €
*  Osmotic pressure, atmospheres + 0.367EC mmhos/cm
= Parts per million (ppm)/equivalent weight = me/l ,
[me/! 1o ppm = sum of the product of the millicquivalent of cach ion 2 its equivalens weight
*  Equivalent weight = Atomic weight/valency

Waorked Out Problems:

Problem - 1
a) What is the classification of irrigation water having the following characteristics: Concentration of
Na, Ca and Mg arc 22, 3 and 1.5 milli-equivalents per liter respectively, and the electrica)

conductivity is 200 umhos/cm at 25° C?
b) What problems might arise in using this water on fine textured soils?

¢) What remedics do you suggest 1o overcome this trouble?

Solution:
Na” = 22 1467

\[C.’f_{ Myt \/..3..7% 1.5
2 2

If SAR value is between 10 to 18, then it is classified as Medium Sodium Water and is represented by S2

(a) SAR =

(See table)

If the value of Electrical Conductivity is beiween 100 to 250 micro mhos per cm at 25° C, the water is
called of Low Conductivity (Cl) (Sce table)

Hence, the given water is classificd as C1-52 waler (ans)

(b) In fine-textured soils, the medium sodium (S2) water may create the following problems
(i) Soil becomes less permeable.
(if) It starts crusting when dry.
(1ii) It becomes plastic and sticky when wet.
(iv) Its pH inereases towards that of alkaline soil.
(¢) Gypsum (CaSO,) addition, cither to 50il or o waler is suggested to overcome sodium hazards posed by

the given water.

10
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Problem —2
concentration in mmhosfcm, pmhos’cm and mhos/cm

Express 8300 ppm of sodium salt
Solution:
We know, Salt concentration in ppm Of mg/1 of water = 640 * EC in mmbos/cm
+EC = ppm salt concentration/640 = 8300/640 = 12.97 mmhos/cm
= 12.97 x 1000 = 12970 ymhos/cm
= 12.97/1000 = 0.012 mhos/cm
Problem — 3
Express 2300 ppm sodium chloride sait concentration in me/l of water.
Soluation:
We know,

Sali concentration in me’] = salt concentration in ppm/Equivalent weight ———-—-— (1)

| Equivalent weight of NaCl =23 +35.45=58.45

From eguation (1) =

. Salt concentration = 2300/58.45 = 39.35 me/l

atmospheres.

Problem — 4

Work out the equivalence of 2.6 pmhos/cm Electrical Conductivity in osmotic pressure in

Solution:
We know, Osmotic Pressure (atm) = 0.36xElectrical Conductivity, mmbos/cm
= 0.36%2.6 = 0.936 atmospheres
Problem — 5
A sample of water from a well showed that it has an clectrical conductivity of 1 mmhos/cm and a density
3 and saturation point of 36 percent will be

of 1 emfcm’. A field with a bulk density of soil of 1.48 gm/cm
irrigaicd. Work out the depth of irrigation {hat may turn the 30 cm

precipitation and Icaching of salts that may occur.

depth of soil salinc ignoring the

Solution: Where,
D,/D; = dJ/dw xSP/100<AEC/EC;w D,=30cm
- Dn=Ds{d* SPXAEC/d,x100xECy) d, = 1.48 gm]cm;
— 30%[1.48x36%4/(1x100%1)] .= 1.0 gm/cm
= 63.94 cm - SP=36%
EC. = 4 mmhos/cm

EC,,= | mmhos/cm

cctrical Conductivity of the saturated extract of the

il when the El :
he EC of irrigation water 13 12

Problem — 6
duction in yield of field pea. T

Find out the leaching requirement of as0
soil is 9 mmhos/cm that caused 15 % re

mmhos/cm.

Solution:

LR (%)= EC,/EC4 * 100

But, EC4=2 EL.~ 2x9 =18 mmhos/cm
% more irrigation water over

- LR=12/18x100=6.7% o o
This means that t0 maintain the soil salinity within the permissible limit, 7
the N.LR is needed.
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Practice Problems

t has 2.5 millicquivalents of exchangcable
ium ions. Determine the cation exchangce

1. A 5 gm soil sample on chemical analysis shows that t

1o

cations and 1.25 milliequivalenis of exchangeable sod m 1ons.
capacity in me/100 gm soil and the exchangeable sodium in pereent.

i ing a concentration of 32 me/]
A 5 gm soil sample on reaction with 100 ml gypsum solution having com,‘u.nlruu;)):.llf r iﬁL .
calcium showed that the filtrate contained 30.5 me/l of caleium and magnestum. Deterr

gypsum requirement of the soil per hectare.
Estimate the possible change in soil salinity owing to evaporation of 9 cm ground water ha.vin'g.a'n
electrical conductivity of 10 mmhos/cm over a period of 3 months. The 30 cm depth of soil has a
mean bulk density of 1.45 gm/cm” and saturation point of 40 %. The density of water as§umi_:d as |
gmiem’. It is considered that the 30 cm depth of soil will be affected by the rise in salt
concentration.

Ca_zc‘u,‘a:c the irrigation requircment of a wheat crop when the leaching requircment of the wheat
50i] is 15 percent and the soil water has been depleted to 50 percent. The available water holding
capacity of the root zonc is 12 cm.
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