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(Alkaline, Saline soils and their management practices)
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What Causes Salt Accumulation? Effect of soil salinity on plants: 2 l
eﬁl‘bﬁ « Delays plant germination m %
- « Provokes osmotic and ionic stress
|p:|tat|u|1-=: ration Sal iy O s « Causes deficient plant nutrition

* Interferes with photosynthesis
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T « Delays plant growth and
development
e, v ©—e
&

g Consequences on agricultural crops:
ﬁ - K+ * Reduction in crops yield
( k+ ) o @ « Few options to cultivate different crops
- m - + Greater investment from producers

* Reduction in quality and yield

o production
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Biochemical changes Morphological changes

- leida:ve strebss| ® Poor root growth

® Altered metabolism o Loakrolling

® High Na transport to shoot B )

® Lower K uptake \ : :::T::l?srlng

® Lower Zn and P uptake & Tadthoning

® Stunted plant growth

Physiological changes Biomass and grain yield

Inhibition of photosynthesis Spikelet sterility

Stomatal Closure

Less florets per panicle
Decreased water content

Higher concentration of osmolytes Less grain yield

@
Y
® Less grain weight
=3
®

Lower osmotic potential Low harvest index
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Gypsum requirement
Ga0go02 () (¢

Gypsum requirement = (ESPo - ESPd) xCEC x B x D x 20.04
» ESPo = e&maoo:@cpcf)g%
» ESPd = G@I’S?%SGOOD ESP oa%cogz
» CEC= @105(%(9(\9()5%898:3@33
> B = Balk density( e[gena36o0pdss0)
> D = Soil depth (cm) o3[gdcloopdi
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Factors effecting on nutrient uptakes
° pH
 Nutrient concentration
« Buffering capacity (C.E.C,clay5, texture)
» Base saturation
* Root interception (root system , development)

° o



+* Na content in PM

) Toxic of Sodicity
% Low Rain-fall

¢ High in temperature

% Unsystematic Irrigation method
% Poor quality irrigation water

¢ Induce saline water

}Reclamation of Sodic Soil

% Leaching with water in saline soil

% QGypsum application in sodic

% Prevention - Cropping system

- Variety

- Water Management

- Fertilizer Management ( N, P, K, Zn )

- O.M Management

Saline Soils

high scluble saits, unconsolidated Dense impermeable Btn, Unconsolidated,
material, weaidy to strongly Fine-textured, Natric horizon, Columnar

R C



Saline vs Alkaline Soils

re Information Online WWW.DIFFERENCEBETWEEN.COM

Saline soils are the soils Alk.allne soils are the

DEFINITION that have a pH in : soils that have a pH
between 7 and 85 and greater than 85 and an
an exchangeable exchangeable sodium

sodium percentage percentage greater
below 1526 than 51926

Less than 8.5 Creater than 8.5

EXCHANGEASBLE
sopDium
PERCENTAGE

Less than 15 Greater than 15

ELECTRICAL Usually less than 4
CONDUCTIVITY : 4 or more mmhos/cm A

Mainly Sodium chloride Mainly Sodium
and Sodium Sulfate. - carbonate. Potassium
MOST COMMON Also. Calcium chloride, —~  carbonate. Calcium
IONS "= Calcium sulfate, Calcium carbonate and
© bicarbonate. Magnesium . Magnesium carbonate
=o=s sulfate and Magnesium in small amounts
bicarbonate in small
s o e g amounts

ORGANIC MATTER : Liiah
CONTENT =

~

COLOUR OF
THE SOIL

White or light gray Black colour




Soil Salinity

Soil salinity limits plant growth due to the presence of soluble salts in soils which hold
water more tightly than the plants can extract it.

As a result, many plants will exhibit symptoms of doughtiness, but the soil is often
relatively moist.

Salinity can develop naturally (primary salinity) or be human-induced (secondary salinity).
Naturally-occurring salinity results from the long term continuous discharge of saline
groundwater.

Human-induced salinity is the result of human activities that have changed the local water
movement patterns of an area.

Soils that were previously non-saline have become saline due changes in saline
groundwater discharge.

Threshold value

-
[=3
o

Relative yield (%)

0

ECe (dS/m)

* Threshold: the EC of soil satur: tdn:tlEC)wh yield starts dec;
* Slope: % of yield decrease when ECe increased by 1 dS/m.

Flgures Examples of sallne sons and the resulting reductions in crop growth

° Q0



In the landscape, soil salinity develops as excess water from well-drained recharge zones moves
to and collects in imperfectly to poorly drained discharge zones. The buildup of excess water
brings dissolved salts into the root zone of the discharge area.

The concentration of these salts reduces the amount of available water, so that crops trying to
grow in salt-affected areas cannot extract enough water to grow. Soil salinity can be difficult to
notice from one season to the next because it is influenced by moisture conditions.

In wet years, there is sufficient leaching and dissolving of salts so that they are not visible on the
soil surface and some crop growth may be possible. However, the excess water received in wet
years contributes to the overall salinity problem over time

.E‘W oF HATEK Fitom Sout-

}

}
| 45@

%{&

PEROSITED 1; fr*;t‘ : wATELY
WE RooT ZonE 4 4 Wﬁ
gpm.;e ﬁwfmracwac
Wm ot -?‘ LI
« i SATUEITED
. Sda-

Ayyer of Jow permeabifity

'at.-_wyle"-v'-.::...."'.
R = S

k Figure; Development of soil salinity e



Soil Type and Capillary

Conditions required for soil salinity presence of soluble salts in subsoil, groundwater or both
high water tables (within 6 feet (1.8 metres) of the soil surface) that can result in soluble salts
moving into the root zone of the soil through the upward movement of water (i.e. capillary
rise, wicking). Capillary rise increases as the texture of the soil becomes finer.

Soil Type Capillary Rise
Very coarse sand (VCoS) 0.8" (2.0 cm)
Coarse sand (CoS) 1.6" (4.1 cm)
Medium sand (S) 3.2" (8.1 cm)

Fine sand (FS) 6.8" (17.3 cm)
Very fine sand (VFS) 16.0" (40.6 cm)
Silt (Si) 40.0" (101.6 cm)
Clay (C) >40.0" (>101.6 cm)

(Handbook of Drainage Principles, OMAF, Publication 73)
Estimated capillary rise of water above table in soils

{ oR



Crop response to salinity

Diagnosis of non-saline and salt-affected soils

Crop Soil Condition Field Observations

Non-saline Pulses and EC <0* SAR <13 Normal crop growth
vegetable crops
All other crops EC <4 SAR <13

Saline Pulses and EC 52 SAR <13 Salt crystal§ at or near soil surface
vegetable crops when dry; little or no plant growth
All other crops EC >4 SAR <13

Sodic All crops Shiny black when wet; dull grey,

EC <4 SAR >13 hard and cracked when dry; little

or no plant growth; pH may be
>8.6

Any combination of the above
features may be present

Saline-sodic | All crops EC >4 SAR >13




Relative salt tolerance of Manitoba crops (adapted from McKenzie, 1988)

EC Field Crops Forages \egetables Trees/shrubs
Tolerance* (dS/m)
High (16) Tall wheatgrass Russian Sea buckthorn

wildrye Slender
wheatgrass

Silver buffalo-berry

Moderate (8)

6-row barley 2-row
barley Fall rye
Winter wheat Spring
wheat Oats Flax
Canola

Birds foot trefoil Sweet
clover

Alfalfa

Brome grass

Crested

wheatgrass
Intermediate
wheatgrass

Meadow fescue Reed
Canary grass

Garden beets
Asparagus
Spinach
Tomatoes
Broccoli
Cabbage

Russian olive Poplar
Apple

Low (4)

Sunflowers Soybeans
Corn Peas Field
beans

Timothy White Dutch
clover Alsike clover
Red clover

Potatoes Carrots
Onions
Strawberries
Raspberries

Common lilac
Manitoba maple
Colorado blue
spruce Cottonwood
Birch

*Crops within a box are ranked from top to bottom as most to least tolerant

Some crops are more sensitive to salinity than others. Crops such as pulses, row crops and
special crops are particularly sensitive to salinity
o
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Other rating systems (refer to Manual for Describing Soils in the Field) evaluate salinity with
greater detail using the following classes:

1. Nonsaline (0-2 dS/m)

Slightly saline (2-4 dS/m)

Weakly saline (4-8 dS/m)

Moderately saline (8-15 dS/m)

Strongly saline (>15 dS/m)

The salt tolerance of some crops changes with growth stages. Sensitive crops may exhibit
negative effects of salinity at levels <4 dS/m. An EC of 4 is a general salinity rating for
traditional annual crops (wheat, canola) which are not significantly affected by soil salinity
levels below 4 dS/m.

O AW N

Salt tolerance at two stages of growth (Soils '84)

Crop Growth Stage
Germination Established

Barley Good Good
Fall rye Good Fair

Wheat Fair Fair

Alfalfa Poor Fair

Corn Fair Poor

L Field beans \ery poor \ery poor o8




Figure; Diagnosing soil salinity using visual soil properties
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