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COPING WITH INLAND
SALINITY & WATERLOGGING

1. (Opening .usic/sound of water flowing

in a canal.)
COPYDJG W11'B DtLAID SALIN'ITf .

. AID WATER.~~ .•. ...:. .,..,a'
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2. The IIassive pc..st-independence

development of irrigation has given

India the largest irrigated area in the

world. Starting with 22 million

hectares at the ti.e of independence,

the irrigation potential is nearly 80

.Ulion hectares today. And in the

eighties, the net irrigated area passed

70 .illion hectares. The pri.e sources

of irrigation water are canals, tube

~lls, open wells and tanks.

MlUJON
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3 . This rapid development has l)rought

irrigation water to .illions of faras

for the first time. It was a major

factor for enhancing food production in

irrigated areas, and for India reaching

self-sufficiency in cereal grains

today.



aill10r. hectares are affected with the

aenace of salinity or alkalinity, and

4.4 .illion hectares are waterlogged. '
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is notsuccessthi.

degrees and frequencies of water-

logging ute it difficult to estillate

the scope of the problea. However,

SOlIe estiaates are that at least 8.S

In aGae of the irrigation projects, for

ex_pIe in the Rugallla, Gandak and

Srir_ Sagar projects, the area under

waterlogaing and soil salinity has been

increasing at a rapid rate.

UDbl..lahed. In aany canal co_ends,

there bas been a rise in the water

table and conaequent dearadation of

soils through waterlogging and

secondary salt build-up. This bas

resulted in .illions of hectares of

land aradually goina out of produ~tion.

Soae causes for this include faulty

pl8Dnina, deterioratina water

distribution systeas, and illproper on

faI'll water I18D8geaent. Besides these,

natural factors such as erratic

rainfall for leaching purposes, high

evaporative deaand, and high salt

content in the irrigation water, also

cause salt accuaulation in the topsoil.

5. Large area. of prt.e aaricultural land

in India are conatantly waterlogged,

while others are only affected in the

post-lIOnsoon season. The varying

4. However,
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6. Inland saline soil areas are widespread

in arid and seai-arid regions of the

country. These arc priaarily in Andhra

Pradesh, Guja~at, Haryana, ICarnataka,

Punjab, Kaharashtra, Rajasthan, Taail

Madu and Uttar Pradesh. They include

areas under dry-land faraing conditions

as well as irrigated lands.

7. For irrigated areas, the gradual drop

in productivity due to salinity and

water-logging often COlleS as a shock to

faraers, who had enjoyed high yields

for years following the introduction of

canal irrigation. This is because the

aradually rising water table is a

silent and unseen threat until it

reaches a critical stage, which is less

than 2 aeters froa the surface. As

seen here, the rising water table in

this coaalnd took alaost 20 years

before it reached daaaging levels. The

.ost coaaon range in _any co.-ands is

only 15 to 20 years.

8. This rise is due to water seepage froaa

canals, distributaries, water courses

and field channels. Faraers also

'unknowing1y aggravate the proble. DY

over-irrigating their fields, in the

.istaken belief that the -are they

irrigate the higher the yield per acre

will be.

INDIA

,,,:, I""'not $alin.
t=- 5001
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RISE OF WQ'ERTA8LE AFTER INTRODUCTION
OF IRRIGATION IN IIAHI RIGHT
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approxt.&tely 10 ti.es the vol~e under

the soil surface due to the drainable
porosity of the soil.

9. These two factors have a significant

result in that it only takes a 2.S

centilleter layer of water joining the

ground water body to raise the water

table approxiaately 25 centilleters. This

is because one cubic centilleter of water

AddS 25cm to...............

WItMt_

o .. -~~,:.:~~or:.~.:

generally occupie9on the surface

10. Salt affected soils are also fo~d in

unirrigated areas. In basin type

situations, water containing salts

accu.ulates, and then leaves the salts

behind as residue following

evaporation. Two other factors in the

fo~ation of salt-affected soils under

dry land conditions are :

- a rise in the water table due to

outside sources, and,

- weathering processes releasing salts

in the absence of leaching.

11. Let's look at how nonDally productive

solIs beca.e saline and non

productive. Por centuries, .uch of the

land in India faned under dry land

conditions bas not developed serieua

salinity problms. This is because the

water table in these are.. is far below

th~ ...... Z.ce IIIlli 6IUY Datural ..it
deposits exist in the soil. No outside

aalt sources are betna introduced, as

rainwater contains DO banful salts.

And the natural rainfall contributes to

leadlina ekiatiDa ..Its downward.

";'--"'-~'
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12. Under sc.e dry-land faraing conditions.

however, salinity problells are beca.ing

serious. This is because the very low

rainfall levels are unable to leach

salts below the root zone. As salts are

slowly added through natural weathering

of the soils, this bas resulted in a

build-up of salts to haraful levels.

13. With irrigation develo~ent, secondary

salinization of soils occurs as

irriaation water brings along with it

soluble salts. The ~~lease of salts by

weathering during wetting and dryina
cycles also contributes to the proble..

In addition, L~.I.e lIOisture in different

soil profile layers, and the

ca.position of salts or salt load also

contribute to the develo~t of this

problea.

In the absence of sufficient rainfall

to reauIarly 'flush' out the aalts, or

with a hiah water table preventf.ng this

'flushiDa' or leachina actioo, salts

beain to aca.ulate over years to

haraful. !evels in the crop root zone.

-----



14. As the water table reaches within two

.eters of the surface, ~i8 process is
Qccelerated. Water is drawn up due to

capillary action carrying d~ssolved

salts with it. As th~ water

evaporates, the salts are left behind

on and near the surface of the 80il.

The result of this poor internal

draiDaae and a hiah water table is that

salts reach levels of concentration
that prevent viable crop production.

IS. These water-soluble salts inhibit seed

ael'llination and subsequently retard

plant arowth. Such salts are white or

brownish in colour, cheaically neutral,

and include chlorides, sulfates and

sa.ett.es nitrates of calciu.,

-aneai_, sodiq and potassiq. SodiUli
chloride ia often the da.inant salt.

16. Vbually, ~e8e aalts show up as a very

thin white fila on the soil surface.

Durina hot, dry weathe.r the deposits

&how up first alana edaea of salt
proble. areas. The centers of these

areas usually have ~re s.lts and will
dry out last.

_'nOlI
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17. The excess salts under saline soil

conditions are daaaaina because they:

- Li.it uptake of water by plants.

- Li~it uptake of essential plant

mltrients,

- R.eIIOve water frOll plant roots,

- R.educe soil aicroorganisa activity,

and,

- Have direct toxic effects on plant

tissues.

SOIL SALTS:

• Limit weter uptake

• Limit nutrient uptake

• Remove p1ent root moisture

• RedlR:e soil mlcrobiel ecllvlty

• Have direct toxic effects

SALINE
SOILS

3. No ••••,....

1. Ow.. gl

Culturlll peectlce.

Crop Mlectlon

ALKAU
SOILS

1. UlcNlIg

r COPING 'WITH INLAND SAUNITY: 1

18. While sodic (or alkali) soils can be

reclat.ed using che.ical ..endaents

alongwith suitnble agronOllic and

cultural practices, the inland saline

soils invariably require lowering of

the watertable; leaching, and

appropriate agronoaic and cultural

practices. Leaching is the prillary

require.ent for re80ving salts from the

pl~t root zone. And only proper

drainage and water unageaent can

prevent salt build-up frOll occurring

aaain. The reel_tion of hiahly·saline

soils under dryland famina conditions,

however, is difficult.

19. Steps to reclai. and cope with saline

soils aay require a coabination of

.ever.l prac~lcej. niese!!!~:

- Surface and Subsurface Drainage,

- Leachina,

- Crop Selection,

- and Cultural Practices.

Let's look at each of these. The first

is surface and subsurface drainage.



20. RecJ.at..-ina waterloaed, saline soil~,

.iDd preventina further soU degradation

in inland irripted areas, requires

suitable surface and sub-surface

dratnage. Researchers at the Central

Soil Salinity Research Institute, at

Karnal, are studying the use of

horizontal sub-surface drains along

with surface drainage and appropriate

wa»8ge.ent practices. Results show that

these practices can restore the

producticn potential of waterlogged,

saline soil areas tb~t have beca.e

barren. This bUliper crop of meat was

lrown on such an area after

installation of eub-surface drainage

and the adoption of reca..ended soil

and crop .aDa1e.ent practices.

21. Surface drainale is a first step to get

rid of excess IIOnsoon water. This is a

preventive .easure aaainst waterloaging

which will otherwise contribute to a

rise in the watertable. If surface

drainage is not able to check the rise

in the watertable, then a cOIIbinaUon

of surface and sub-surface drainage

will be required. Under such a

situation, the surface drainage system

will serve as a carrier drain to

dispose of surface runoff and sub

.arf.ce drainale effluent••

-~--

It. :.
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· .
f .. '.. • - ..

22. In recla~ing severely saline soils,

ponding rain water or irrigation water
on th~ surface to dissolve surface salt

deposits, and then removing it through

surface drains, is a recc..ended

practice where feasible. This practice

is called flushing of salts, and

re.aves salts at or close to the

surface. Usually, such a practice is

adopted in heavy soils when an abundant

quantity of irrigation water is

available.

However, the IIOst universally adopted

practice is leaching by pondina good

quality water on the soil surface. In

this practice the water passin& thro~

the root zone dissolves the salts and
carrie. the. downward.

23. The a.ount of water and the duration of

pondina depends on the type and

quantity of saltA, the 80il type, and

the depth of 80il to be reclai8ed.

PODding areas .ust, however, be

levelled for aood results. As shown

here, pending will be ineffective under

poorly levelled field~onditiona.

~ 'f';:~t,:"tr'l_,--'~~'-Y"~"::~~".'~
"r.-~".~.r~;~. .;.....'. ~'l:\.~"'

It ahnlll" alan '- "",t-." ...... tv....
~~

surface and sub-surface d~.ins are

successful in re.oving .alts only if

they have an outfall. And, there ..y be

objections fra. people down the atre..,

because of the rise in salt content in

the water.

,\



24. Once heavy clay soils develop the

proble. of water 1088~ and soil

saltnity, their reclaaation is ve~

difficult and costly. This is becau~e

these soils have low pe~eability.

Bence, it is better to resort to

preventive .easures such as restricting

the entry of floodwaters, preventing a

rise in the watertable, and eli.inating
8eepaae into such areas.

25. In 808t hydrologic and soil conditions,

8urface drains fail to control the rise

in the watertable. This is due to:

- Iaproper outfall conditions,

- Pool' uintenance of drains, and

~ Choltina of drains due to bank slips and
weeds.

26. Sub-surface drain lines are installed

with spacinas and to a depth to

effectively control water table levels.

While deep open drains of s i8ilar

spacina aDd depth are another

alternative to acco.plish the s..e

of production by th-:se open drains, and

they are difficult to _inuin. In

addition, they cause probleas related

to cattle 8Ove.ent, 8Dd in field-to

field transport of fara aachinery.

,
PREVENTIVE MEASURES

• Restrict entry of flood water

• Prevent rise in the watertable

• Eliminate seepage

OTHER RELATED PROBLEMS

• Improper outfall conditions

• Poor maintenance of drains

• Choking due to bank slips, weeds

PIPE DRAIN

1~-----~~- Pip.

Wal., 'able W.'er 'abl.
b.lore drain .fte, d, .in

OPEN DITCH

~DitCh"""""J'

~._-----~
_1 ' ....w.,., 'abl. W,'''''''.blt

b.lore d,.In .It., d,.,"

1
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27. Sub-surface drainage syste::as are

designed for each specific site.

Designs vary with topography, annual

water table fluctuations, hydraulic

conductivity of the soil, and the depth

of the illpemeable layer and hard pan

below the soil surface. Other

dete~ining factors are the crops to be

grown, rainfall, and seepage froa

adjoining water bodies.

RANDOM

GRIDIRONPAIIALLEL

patterns for sub

systeas are the

Herringbone and

Four ca..'.l layout

surface drainage

Parallel, Gridiron,

Kanda. designs.

28. variables that det~l1Iine the spacing of

laterals include rainfall 8IIOUDt and

distribution, annual water table

fluctuations, the hydraulic

conductivity and draiuable porosity of

the soil, the drainage tiae desired,

the soil depth to be reclai.ed,

croppioa patterns planned, and the

risk-bearina and aanagerial

capabilities of the falllers involved.

Of course the _in consideration is the

coat of installation. The closer the

spacinl. the IIOre co.tly it is: and the

deeper the depth. the IIOre costly it

Variables Determining
Lateral Spacings

• Rainfall amount and
dlatrlbutlon

• Annual waaerlable f1ucluallons

• Soli hydraulic conductivity

• Dr.lnable poroalty

• Drainage time desired,

• Soit depth 10 be reclaimed

• Cropping paUerna

• Managerial capability 01 f.rme"

il. \..-....._--------J
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laterals. As distance between laterals

increases, more time is required to

drain the area, and the water table

level between laterals will also remain

closer to the surface, for longer

periods. Even for the same lateral

spacings, watertable levels will be

closer to the soil surface for a longer

period in heavy as compared to light

textured soils. This is due to the

drawdown curve characteristics of each
particular soil type.

29. Installations

frOll 30 to 100
in India normally vary

meter distances between

"""" ',f~:;;':""'.,'i't',,~1'. :. <":~':'~" ....~: :~::'?'I~ .. :..... ~. ~... !

- ~-:--:--.-.~ :-:-:~::-;~.7e-7'
-: • • •• •• .lle~ lIRA!N.

~
. ,J

1MP£IlIIEAaE LAYER

-------------------WTABlE., '. :. •• • . •• •-:as- .~E
%Y~1,fSbr

30. Sub-surface drainage components include

laterals, mains, connectors, sumps, and

a suitable pumping system where gravity

outlets are not possible. Drainage

problems are often in basin type

situations, and therefore a natural

outfall is not available. But where

open drains with sufficient fall are

available, a sump and pump may not be
necessary.

31. For installation of sub-surface drains,

clay, cement or plastic pipes are

commonly used. However, ot~er

indigenous ASterials ~~ al&& bei~

tried. In Europe, the United States,

and other countries with extensive

drainage installations, flexible

corrugated perforated plastic tubing is

the .cst ca.aonly used aateria!.

, '"\

Pump
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32. This material is now being manufactured

in India as well. Note the

perforations through which drain water

enters the long plastic tubes.

Plastic drain pipes with diameters

ranging from 80 to 400.. are

extensively used in Egypt and Pakistan

in conditions siailar to India. Since

1975, Egypt bas installed pip~ drains

in 1.4 aillion hectares and Pakistan in

80,000 hectares.

33. In aany countries, large machines are

used to dig trenches and place pipes

and envelope .ateria1s in one

operation. These _chines often use

laser controls for exact p1ace.ent of

the pipes. The back-filling of the

trenches is then done by tractor

aounted blades in a second operation.

Projects in progress are introducing

drainaae trenchina aachines in Punjab,

Rajasthan, Raryana, and elsewhere in

IDdia. Manual installations -y still

be justified where only a s~~l area

needa to be drained, where no aachines

are locally available, or where there

1s preference for labour intensive

work.

JTi. iIIlIii labour. mlnl: 1iiid t~al"cdJ i:5a

be aubstituted to reduce coats and to

overcc.e the preaent unavailability of

these _chines in·Iadia.



3S. When drain trenches are dug, their

width IlUSt be kept as narrow as

possible to ainiaize deflection of

pipes after placement, and to Iliniaize

labour costs.

~.' .

thickness of a gravel envelope around
the drain pipes is kept at 10

CHltlllefers clue to the physical
difficulty of placing a unifol'llly
saaller thickness of gravel. Grne!

..... Dlll,n
Envelope

PipeSatisfactor,y sYdthetic filters lI&y be
"..as thin as 2 •. 'Oem

Where the water table is high, de

watering Ilay be necessar,y for proper
installation.

36. The critical stage, however, is the

final placeaent and levelling of the

pipelines, reaardless of the pipe

aaterial used clay, ceaent or

plastic. Particular CQre aust be taken

to achieve alignment as well as proper

gradient. Reverse gradient, or di~s in

any section of the trench bottoa nust

be avoided.

17. Also eS8~ntial for successful drainage

installations are the selection and

place.ent of filter materials, such as

sand, gravel, or fabrics. The ainiaum



·
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38. An t.proper filter or absence of filter

aaterial aay result in cloatna of

subsurface tiles over tille. This tile

was found half full of silt after only

five years.

39. Graded gravel of two to eight ailiaeter

sizes is a coa.on filter used. However

due to the distan·~,~ to the source, this

aaterial is oft~n quite expensive to

bring to the si~e. Poor trafficability

of waterlogged 80\ls also adds to the

proble. of transport at the project

site.

40. Geosynthetic fabrics aade of polyester

and polypropylene filaments are now
used as sleeves over the pipes to serve

as filters. Long-tera experiments are

being conducted in India to deteraine

the suitability of these and other less

expensive and cOlllllOnly 8vaHable

filtering aaterials.

~l. For eXWiipie, here cocouat coir matting

is being used over the joints in this

clay tile installation.

\'" '
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Approx.
"/.cost

COST FACTORS

• lalerall lIIIlClng

e T'IMporlatlon c:oetl

• N..d lor dewlterlng

85

e~ I II\IIftPI ..--ml

e Skmed Ilbour eOlt

OPEN DRAIN

SUB-SURFACE DRAINAGE
COST COMPONENTS

TOTAL .. -.. Rs 11.000 -18.000 !ha

(

Pipe (pI.sttes) & fittings 41

Earthwork & Installation 37

Filter mat.rlals 14

Sump•• pump. manhole. 8
& fittings

42.!IIe coat of sub-8Urface draiDaae

iuta1latiOll8 depends on a nuaber of
facton. These include:

- drain pipe aaterials used

- filter aateriala used

- llethod aDd depth of installation

- spacina between laterals

- need for dewaterina

- requirellents for.suaps and puaps

- transportation of dratoaae materials

- skilled labour costs

- and others.

(Pause)

of these is that little or no land is

lost fra. cultivation, whereas open

ditches take up to lS~ of cropland out

of production in heavy textured soils.

43. In the 1990s, sub-surface drainage

installation coats in India vary frOll

as. 11000 to Rs.18000 per hectare,

depending on the variables listed. The

benefit-cost ratio of different crop

rotations followina sub-surface tile

dra~e bas been calculated for the
OSSRI fam at Supla in Baryana. The

highest benefit-cost ratio was for a

cotton-wheat rotation in that area.

44. There are several advantages of sub

surface drains over the alternative of
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45. Secondly, the bunds of deep open drains
" DEEP OPEN

iJIpose natural working boundaries on "? DRAIN

land parcels, often aaking land

consolidation necessary before

installing deep open drainage syst~s.

Because of these requireaents, fa~ers

have been known to refuse to allow deep

open drainage networks on their land.

46. And thirdly, the maintenance of deep

open drains is difficult and never

ending. This drai'\ is a1IIlost

coaplet~ly filled after only one year

of use. Faraers on a 50 ha block in

Gujarat are now having their deep open

drains replaced with a sub-surface

network.

47. When salt content is no longer a

problea, sOlIe drainaae s:·ste.s can be

des tIDed so that a portion of the

drainaae water can be stored and

recycled for crop irriaation, sllving

both water and plant nutrients. Another

Altermn:~ iA ~jWlCtiVe WJe" or sudI

waters blended with IOod quality water.

However the associated issues are where

and how to store drainage water, space

require-ent. and the salt content of

drainaae water.

\l\ '



Surfnco ,. subsurface drolnnge

leaching

ClOP selection

Cultural practices

48. Under aood UDagellellt, sOlIe systellS can

also be aanipulated d~ring the growing

season to provide subsurface irrigation

when needed. Here an inflatable rubber

daIl is used to _intain levels in the

_in drain, and thus control water

table levels in the adjoining cropland.

Reaular concrete control structures can
acca.plish the sa.e results.

49. Recla.ation as well as the aaintenance

and operation of drainage systeas

require ca.aunity action. For exaaple,

faraers are already joining hands to

fora cooperatives in drainage project

areas for _intaining such systeas on a

lana tent baa ill.

SO. Such caa.unity participation can best
beain at the planning staae and
continue through the construction,
operation and aaintenance of the
drainage systea.

51. A second step ~n reclaillina saline

soils i. leachina.
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LEACHING

52. The only .ethod to remove high

concentrations of salt in the plant

rooc zone in irrigated soil is by

leaching, or washing downward with

relatively salt-free water. Through

leaching coupled with sub-surface

drainage, a relatively reduced level of

salinity in the root zone of .cst soils

can be aaintaineod.

53. The ..aunt of leaching water required

varies according to:

- the initial salt level in the soil,

_ the nature of salts present in the

soil,
- the final salt level desired,

- the quality of the irrigation or

leaching water used,

- the soil texture, and

- the .ethod of leaching.

Leaching Requi,ement
Depends On:

• Sail ley.I 01 !JOU

• Nalure 01 saIla

• Final sail le..1 needed

• Quality 0' leaching waler

• Soil tuture

• Melhod of leaching

54. One rule of thUllb is that the

application of 30 centiaeters of &000

quality irrigation water reduces

salinity by about 8~ in the top 30

centilleters of 80il. Experi8ental

evidence in India, however, indicates

that in .edi,. and light textured

soils, the sue results can be obtained

even by
.__ .- - L_". ~'L..I _ ___..... "'_

-PP1j ...ue ~~ ~ ==::c;=-&= ~

water.

A. this chart shows, the lower the salt

level. desired, proportionately IIOre

water is required to achieve these

level••
Tbe pel'een~ of saits to be leached is •

aaaaa~t deci.ion, related to erops,

varletie., and .....eIIeIlt practice. to

,
LEACHING (Thumb Rule)

Depth
Water AppII!d

1Scm •••• -- --- •• _.--- 10 Z

30em -.-_.-_.-- •• -.--- 80%

&Oem --- •• ---- •••• ----. 80%



5S. Here is an exaaple of the requirelN!llt

of irriaation water to be drained below

the desired depth, which was 30

centt.eter8. The soil texture was 8andy

loea, Rdiua textured. To leach 8M of

the salts fr~ the top 30 centbeters

of this soil profile, only 11.S

centilleters of water would be required

to be drained below the 30 centit;;eters

80il depth. If it i8 planned to leach

90s of the salta, then the water

require.ent will be 16.4 centt.eters.

To calculate the total water we need to

add additional water which will be

absorbed by the soil.

56. Thia field in village Bhans BrahmaD~ of

Haryana, having a .ediua textured soil

was put back into production aft~r

leachina 801 of the salta by applying

20 centt.eters of total water through

the 30 centiaeters root zone.

S7. The third practice in copina with

SAline SOil. , is selecting crops and

varieties which have tolerance for the

salt leve18 present in the 80il.

Q 1OCr.
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Surface 81 subsurface drainage

Leaching
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Cultural practices
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SOil TEXTURE INFLUENCES
SALINITY EFFECTS

Teltur. o' Soil

1'1111' .fllONCllY IlOO.
SfIlONClY SALne, Utili!
SALINe

Coa,.. MedIum FInt

.TIIONGI.Y MOIl. 'lIGHflY
SALIN( SAlIM! IAllIIf

Salinity
Test

(dS/ml

2.0·4.0

4.0' 1.0

58. To do this, the approxiJlate salt levels

.ust be detemined frOil a soil saap1e.

Soil aalt content is .ea8ured as

electrical conductivity in a soil or

s.-ple solution. This test is

perforaed in laboratories equipped for

this purpose, and results are expressed

in deci sieaens per aeter. It is

iaportant to reaeaber that the sue

salt content readina is .uch .are

serious for crops in coarse textured

soi18 than in fine textured soils. For

exaap1e, a readina of two to four deci

sie-ens per .eter is stronaly saline in

coarse textured 80il but only slightly

8aline in fine textured 80i1.

59. Crop selection is t.portant ~or the

famer coping with soil salinity

prob1eas because:
- SOlIe crops have .uch .are salt

tolerance than others, and

- So8e varieties of certain crop8 are

-are salt tolerant than other8.
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Salt tolerance of field crops
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Salt tolerance of forage crops

TOLERANT ISEMI-TOLERANT SENSITIVE

kOlnal gralS I ...rennl.. r,.grn. lucerMCleHllng'

Bermuda gra.. Suden grail Reel clover

Blue panic Lucerne

Sorghum

8.,., (ha,'

are

than

aruses

tolerant

forales,

IIOre salt

AIIOaa the field crops, note ths~ ~rops

like barley, cotton, aud suaarbt.et are

COIlSiderably .are salt tolerant than

cowpea. or field beans. However, under

suitable sub-surface drainage

conditions and appropriate crop

~t practices, lood yields are

beina obtained fra. Bajra, Cotton,

Wheat and MUstard crops on reclaimed

saline 80ils at the CSSRI fara at

Saapla, in Baryana.

Por the kharif season, forages such aa

Sudan Grass, Sorahua and Pearl Millet

have been 8uccessfully grown on saline

8011.. Siailarly, duril18 the!!!!!

season, Barley when using the first cut

for forage, and Lucerne have also been

.uccessfully grown in India. ~na the

~•••••~ r~~~l gxaSaJ hutauicaiiy

D8IIecl Leptoch1oa fusca, and Blue Panic

ar••s have also shown good pra.ise.

60. III aeneral, field and forage crops are

IIOre salt tolerant than veaetables and

fruita. These chart ratinp apply only

to tolerance f~ late .eed1ina stqe

tbrouah _turity - the period of IIOst

rapid plant arowth.

61. Mona the

lenerally

leau-es.



62. Except for asparagus, vegetables have a

relatively narrow range of salt

tolerance.

63. Kont fruit trees are particularly

sensitive to high levels of salt, and

therefore are not reco_ended for high

saline soil areas.

54. As just shown, certain crops have Dare

salt tolerance than others. Researchers

at the CSSRI in lamal have also

developed varieties which have .ere

salt tolerance than other varieties

within the aaae crop.

65. Sa.e proai.~ Wheat varieties which

1m!" "uie&:aut at soil pit 7.6 are

lharc:hia 65, DL two-duh-ten, and IlL
three-clash-four. Other llediua tolerant

varietiel at soil pH 9.4 are paw 65, WR
157, tok 1 , au.. one-duh-four.

Sail toler.lee of vegelable crops

IC.._• • • • ••• i'"

-
-

SALT TOLERANCE OF FRUIT CROPS

Tolerant

D.'.·P.....

Semi· loIer."I
PometPMlt'•• figs. Gr'-I

5ensitlve
CII.-. Almond. Plum

SALT TOLERANT VARIETIES

WHEAT
r .•._- ___

TOlERANT MED. TOLERANT
SOIl ",,,. SOIL .....4

Kharchlll 85 P8W 15

KRL 2-10 WH 157

KRL 3·4 LOK (
KRL .1.-4 11/



RICE

CSR 10

CSR 1

CSR 2

CSR 3

SALT TOLERANT VARIETIES

Crop eelection

Cultur.1 prectlc••

COPING WITH INLAND SAUNrrY:

66. Particularly for rice, there are a

nuaber of salt tolerant varieties such

as CSR 10, CSR 1, CSR 2 &: CSR 3 which

are suitable for various agro-climatic

zones in India.

These are exaaples rec~nded for

particular saline conditions. Kore

site spe~ific variety reca..endations

can be obtained fro. qricultural
officers in each state.

67. Certain cultural practices can also

.oderate yield reductioas due to soil

salinity. The following are a series

of facts and rec~ practices for

famers coping with saline lIOils.

68. 'act I Even distribution of standina

water ia required both for

flushtna off surface salts

aDd for J.eachilla.

Practice I Level tha !aDd aDd COD8truct

buD«l- ..rouad fielda for rain

....ter .toraae aDd UIlifont
water application.



Practice: When revegetating saline

soils, transplant seedlings

whenever possible. Excess

salts cause high mortality in

genainating seeds and young

seedlings. This recommended

practice of transplanting

particularly includes rice.

GRASSES & LEGlJMES SEED

a plant

it develops

salt.

Generally, as

advances in age,

more tolerance to

70. Pact: Some crops are not ca-monly

transplant~d, such as grasses

and lesu-es. Por these crops,

as the salinity level of the

soil increases, the seed

gemination rate declines and

the tiae required for

geraination increases.

Practice: Increaae Grass and leguae

seed rates appro~~tely 33S

on soils with strong to very

strong saline ratings. And

plan .are tiae for the

gel'llination stage to be

cc.pleted.

69. Pact:



71. Fact: Soae soils with high salt

levels develop crusts,

cOlllpact layers, or cemented

layers which retard

infiltration of water and

restrict root penetration.

Practice: Break up the crusts and hard

layers with a chisel or

1I01dboard plough to i.prove

the infiltration capacity of

the soil and enhance the

leaching action. However, do

not disturb the subsoil if no

such restrictive layers are

present.

seed or

to avoid

in the

72. Fact

Practice:

The effects of soil salts are

diainished in the soil zone

where soil aoisture remains

high. Salts become more

concentrated where soil is

allowed to become dry.

Therefore place.ent of seeds

and seedlings in row crops

can increase or decrease the

effects of salinity.

Plant row crop seeds

a salt build-up

i..ediate zone of

seedling placeaent.

Seed placement
\

..
Zone of max.

salt accumulation



73. Other practices relating to seed

place.ent and irrigation include the

following:
_ Plant on the shoulder of double beds

with furrow irrigation. This locates

the seed away from the :~one of salt

concentration.
Maintain uniform irrigation in

furrows. Uneven irrigation causes

salt concentration around the seed

zone.
_ And, use alternate furrow irrigation

in single row beds. This also moves

the area of salt concentration away

from the seed row.

74. In summary, lakhs of hectares of

productive land in India are affected

by waterlogging and salinity. And more

area is going out of production each

year due to a combination of poor water

management and completely neglecting

the drainage component in irrigated

areas.

75. Farmers can take specific steps to

combat increasing salinity build-ups on

their fields, such as crop and variety

selection and certain cultural

pract:ices. However, long-term

so1ut:ions include a combinat:ion of

proper sub-surface drsinage, sufficient

leaching of the top soil with

irriaat:ion or rain water, and proper

on-fa~ water .anagement.

SIIOUlDlR PlANflHO ~ IlllW aDS

-! ~~.:".1\~~. • -f_ •......... - ..... ..... ..........
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against the benefits of putting back to

production soils which became degraded

due to this .enace. The social

benefits of putting village communities

back on a self-sufficient basis must

also be taken into account.

76. Rehabilitating water-logged.

high investment

The cost of such

be considered

50CI.l PI\OOlIC'1011
n[NHIJS

saline

have becometheyafterareas

unproductive requires

in t iIle and Boney.

rehabilitation must

77. KUBic

For new irrigation schemes in the
future. the wisest choice is to
cOllp1ete construction of effective
drainage systells at the tiJa"! of
irrigation systeB develoPilent and then
aan&ge these systems properly to avoid
waterlogging and salinity bUild-up.

78. Only then can farBers and communities

in areas with waterlogging potential,

be assured of the life-time benefits. of

irrigation as planned.
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Louis Berger International Inc. . . ,a,
~ Water and Power Consultancy SeI"Jlces (IndIa) Ltd. WAPCOS
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November 12, 1991

Director, ISPAN
Arlington, Virginia
U.S.A.

Dear Sir,

Enclosed for your reference is a copy of the script to the newly
completed slide/tape presentation "Coping with Inland salinity
and Waterlogging" with reference to India. This was produced by
LBII/WAPCOS with assistance from Central Soil Salinity Research
Institute, Karnal, India and others.

Fifty copies of this presentation have been produced and are
being distributed to training/educational institutions throughout
India as well as several international agencies.

Very trUly yours,

~
THOMAS 0 KAJER
TRAINING SPECIALIST
WINROCK INTERNATIONAL

Bncl
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a/a

tJOV 25 1991


