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Shaping Lives...

e decreases water uptake, thus, |
decreases yield.
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sensitive, moderately
sensitive, moderately tolerant,
and tolerant to salinity have
no reduction in yield at EC, is
1.0, 3.0, 6.0, and 9.5 dS/m.
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v' From figure, when EC, £
exceeds 7.7, the yield begins i ™
to decrease. $ o

v" Crops that are classified as 3
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Salinity Stress Coefficient

g nmunities...

Vegetable crops are generally sensitive to moderately
sensitive to salinity.

Field crops such as cotton, wheat and barley tend to be less
sensitive to salinity.

v The NRCS classifies irrigation salinity levels as no restriction
on use(EC,, < 0.7), slight to moderate restriction (0.7 < EC;,,
< 3.0), and severe restriction (3.0 < EC,,).




Salinity Stress Coefficient

gemomml T he salinity stress coefficient is equal to 1 if EC, < EC,,
otherwise

K sair =1- 100 X K (ECe — ECet)
y

Where b is the slope of EC_/yield line, %/(dS/m);
EC,; Is the threshold saturated paste extract EC,
With no yield decrease, dS/m; K .., IS the salinity
stress coefficient, varies from 0 to 1; K, is the crop
sensitive to water stress




Water Stress Coefficient

g imunities...

As with salinity stress, the water stress coefficient 1s generally
calculated under the assumption that yield decreases linearly
with increased percent water depletion.

The threshold percent depletion, 8, , 1s the water content at
which yield starts to decrease.

v" Thus, Ks-water decreases linearly from 1 at 8, to 0 at 0,
0= pup

K. — . (L) _
S—water gt _ gpwp 91’ HFC 100 (HFC prp)

p is the point at which yield decreases in contrast to MAD, which
may be equal to p or less than p




el \\/ater and Salt Stress Coefficient
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Shaping Lives...

e Combined salt and water stress

coefficient
Ks = Ks_sq1t X Ks_water or

The relationship between yield o

0.3

decrease and combined stress is: |

0.1

1—( fa )=Ky(1—KS)

Ym ax

Where K, Is the crop sensitivity
to water stress, Y, Is the actual
yield, kg/ha; Y, IS the
maximum potential yield, kg/ha.
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el \/\/ater and Salt Stress Coefficient
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Shaping Lives...
Empowering Communities...

Yq
) - Ky(l - Ks)

Ym ax

Equation, 1 - (

Can be rearranged to solve for actual yield:

Yo = (1 — Ky(l — Ks)) Yinax

Table: Crop sensitivity to water stress, K,

Crop K, Crop K,
Alfalfa 1.1 Potato 1.1
Banana 1.2-1.35 SafMower 08
Beans 1.15 Sorghum 09
Cabbage 095 |Soybean |05
Citrus 1.1-1.3 Spring Wheat 1.15
Cotton 0.85 Sugarbeet 1.0
Grape 0.85 | Sugarcane 1.2
Groundnet 0.70 Sunflower 0.95
Maize 125 “Tomato 105
Onion 1.1 Watermelon 1]
Peas & 1.15 Winter wheat 1.05
Pepper 1.1




Example

Calculate actual yield for cotton for a growing season 1f
LTS average salinity during the growing season is 10.4 dS/m, and
average water content 18 14%, Bgc =20%, 0, =10%.

K,=0.85. Max yield=1285 kg/ha, MAD=50%. Threshold
ECqt =7.7 dS/m and b=5.2.

Solution:

MAD
0 = Opc — 1—00 (QFC — Q'pwp)

=20 05 (20 — 10) = 15%
- 100 -0

_ 0=y _014-010
60— 0pyp 0.15-0.10

Ks—water




b
K saie =1- (ECe — ECet)

©ontiiion 100 x Ky
UNIVERSITY
=1 — 104 —-7.7
100 x 0.85 ( )
= 0.83

Ks = Ks_sait X Ks—water

= 0.83 X 0.80 = 0.67

Actual yield Y, = (1 — K, (1 - )) max

= (1-0.85(1 —0.67))1285 = 924 kg/ha




Example

Calculate the yield reduction for sugar beets. Assume 80
cm is applied and 100 cm is required. Y ....= 40 t/ha.

g imunities...

Mmax

Solution:
From Table, K, for sugar beet is 1.0.

The yield based on the FAO, K, slope is calculated as follows:

Yo = (1 — Ky(l — Ks)) Yinax

ETc,adj
=|11—-1.0(1 80 40 =32t/h
- ' 100 =32t/ha




Salt Balance at Farm Level

Salt inflow — salt outflow = Change in salt content
low(ViCi + %.Cr + V,Cy) + Mg + M|

g imunities...

— [pw(VdCd + VsqCsq + prva) + Mp] = AMy,,

p,, =density of water, 1000mg/L

Vi, V,, V, =volume of water added to the same volume of soil by
irrigation, rainfall and upward flux (capillary rise), respectively, L.
C;, C,, C, =concentration of salt in rrigation water, rainwater and
groundwater, respectively, mg/L

V4, Vg, V= Volume of water removed by deep drainage, surface
drainage and plant uptake, respectively, L

Cy, Cy> C,= concentration of salt in deep drainage, surface drainage
and plant uptake, respectively, mg/L

M =mass of salts dissolved from soil mineral of a specified soil
volume, mg

M, =mass of salts from agricultural inputs, mg

M_=mass of salts precipitated (turned into solid), mg

p
AMq,,= change 1n mass of salt in the soil’s liquid phase




Steady-state salt model (Hillel, 1998):

Centurion Assumption
UNIVERSITY
o Salinity concentration during the season and the year is constant (AMg,,, =0)

munities...

In-situ precipitation (liquid to solid) and dissolution (solid to liquid) of salt

is negligible (M,=0; M,=0; M,=0)

v Crops remove a negligible amount of salt (M_=0)
(ViCi + .Cr) = (Vg — V) Cy
In C,, 1s the average weighted salinity of the precipitation and irrigation water,

and V, 1s negligible, then

VinCin = VoutCout 07 dinCin = doytCoye bY replacing water

volume with water depth, d
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