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Effects of Water Quall'ry on Cr'ops
and Soul
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Effects of Water Quality on Cr'ops
and Soil

& |. Definition and Measurement of Salinity

s Defined simply as-the total concentration of dissolved mineral
solutes that are found In waters and soils

* These mineral solutes (dissolved components) are made up of
specific chemical constituents or iens ‘ :

i
5% MMajor lons: Calcium, Magnesium, Sodlum Sulfate Chloride,
5% Bicarbonate, Carbonate AN —

) MMinor lons: Potassium

(¥
way

% Measurement

l
BB o Salinity is often expressed as a coalesced parameter representlng
4 D) the aggregated concentration of the dissolved mlnegals This .
)2) ) parameter which most people are familiar is either expressed ASNe
the electrical conductivity (dS/m, mmho/cm) or total dlsgelved
solids (ppm) { L3 '
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Effects of Water Quall‘ry on Cr'ops
and Soul '

o | Deflnltlon and I\/Ieasurement of Salinity contlnued

s Sodicity:

) Sodicity is described by the portion of the soil's total catlon exchange

) )8 :

8 that is occupied by sodium e

1)3 [ The Sodium Adsorption Ratio (SAR) of soil solutlon oF-sel extract

5 f_.;)j. IS the primary parameter in describing sod|C|ty ;i“" T

R a0 TN SRR e
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Effects of Water Quality on Cr'ops
and Soul e

& |. Definition and Measurement of Salinity continued:

% Some typical values

“Common” Ranges ||\

0.1-4.0dS/m (mmho/cm) \

Sodium Adsorptlon Ratio, SAR— : | _-\' 0 \

& NRCS ==

Electrical Conductivity, EC = ' 7‘\ ““w e
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The Four' Rules

. RULE #1: All waters used for |rr|gat|on contam
salts (a) of some. klnd and (b) in some varying
amount

- RULE #2: Salinization of 30|I and water |s
inevitable to some extent

RULE #3: Anirrigated agroecosys‘tem\canncxt be
sustained without some dralnage elther naturaTor\

”‘--_

artificial RN _\\ N =
+ RULE #4: Rules1 through 3 can t be chaned \
; \ NERRG
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Effec'rs of Water QUO|I1'Y\ dn Cr'ops

@ lustration of
_the “Four

Rules"

& Mechanisms of

Salt

Accumulation
In Irrigated
Systems

\ Evaporation and
s transpiration

/,/‘/\ /N e —— remove water and
—_ _ Yy === = leave salts behind
N

/| lrrigation
water

water carries accu-} {
\ mulated salt out of

Potential level of
water table without
subsurface drains

o o (=) a a
o O o o

Subsurface drains remove saline water, lower water table. Average

depth 8 feet. Without drains salt continues to accumulate. V

) ] i  LEGEND
Drains empty into a collegtor system that transports 5 Indicates salts
the drainage water to a discharge point.

. — — Indicates flow
of water
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EffecTs of Water Quall'ry on Cr'ops
and Soil

~ Management Cornerstone #1

& The Selection of . Eyaluation should be based on

5 Management the water’s potential for

)% S creating soil condition

0 withthe NS

20 Assessment of hazardous to crop growth;m |

5' 9 Irrigation Water @ Inventory of the Water Ry

A suitbility cherical Gompsition .~~~
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Effec‘rs of Water Quality on Cr'ops
and Soil |

~ Management Cornerstone #1

Anions

Water
Cl SO; HCO; CO4

Source C
= ---- meg/] --- - - e dS/m

ECy

Canal 240 805 428 0.0 083 1416 274 0.0 1.49

Well 2148 2939 2158 0.0 248 6246 751 0.0 9.35
Sump 1718 2532 1894 0.0 3.33 4997 814 0.0 450 ©
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Effec‘rs of Wa'rer' Quall‘ry on Cr'ops

& Pro_vide
Adequate
Drainage

The total salt
burden of
drainage waters is
LESS in waters
exposed to the
atmosphere than
the waters
percolating
through the soil
profile into the

ground water.
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Evaporation and
transpiration
remove water and
leave salts behind

7| Irrigation
water
contains

/ WA "Periodic laachmg
171 — water carries accu-

\ mulated salt out of
Y \root zone

\“’ builds
up in

Potential level of
water table without \
subsurface drains

22 Sl

o

Subsurface drains remove saline water, lower water table. Averags
depth 8 feet. Without drains salt continues to accumulate.
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rains empty into a collector system that transports N Tl
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— — Indicates flow
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Effects of Water Quality on Crops
and Soil '-

~Management Cornerstone #3

@ Provide @ Drainage Districts
Adequate L SE Colorado Drainage Districts
LTRIDECE v/By 1925, at least 30 - \
JExamples: ]
* Wiley of Big Be‘1n_,d‘:f'“:-;;;_‘j---:.Lj-fl.:::;:f__- S
o ‘Holbrook s /1 T RN NSO R TS
! M RN N T o
® NUme S 8 N A D e
* AB.S Company '\ . SN \
._.N.O_-l K NS N \ N
MEastFarm L Sl
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e

@ FairmontDrainage |

District e
v/ EstJuly 13,1917 |
v’ 1,900 acres within | 7%

v/ 909 acres within
the drainage
system

v’ Total cost =
$47,000

e $22.,000 Cash
e $25,000 Bonds

v’ 22 miles of drains |




Effects of Water Quall'ry on Cr'ops
and Soil

ManagemenT Cor'ner'sfone #4

@ Use Plantlng
and Tillage .
Procedures. <O~
that Prevent

Excessive

Salinity 3@’
= T

Accumulation AR R

in the Double Row /' ]k N NSNS

Seedbed | W

BN S|o'p‘ed bed-‘ 0 T R N
- Peaked SRR \ SN
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Effec'rs of Wa’rer' Quall'ry on Cr'ops

e | 0'\ L \ = _“!l'

Management Comer's’rone #4

|
il Use Plantlng
and Tillage
Procedures-
that Prevent |
Excessive ? -
Salinity Cal o !
Accumulation 30 -25 30 1510 5 0 5 10 15 20 25 30| | =
in the 5 WS
Seedbed 4
3 ey
= 2
a '-
-30 -25 -20 -15 <10 -5 0 5 10 15 20 25 30
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Effects of Water Quality on Crops

and Soil _
- Management Cornerstone #5
& Know Your ' '
X bhing and Seit v The qdyerse_ effects of salts
Limitations and are divided into three parts:
Grow Suitable Salt
) To|eranl€'(;mps l Direct Effects on Plants _
9 @ 1. Osmotic effect
59)
PR Q2. Specmc ion effects =
PO @ Indirect Ef:fect 2
DY) @ 3. Soil dlspersron due to
A0k excesswe sodlum ‘\‘"
\ I)‘EI : . “$ 73 : \\L; \
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Effec'rs of Wa‘rer' Quality on Cr'ops
Gnd SOII b‘i\

.\.

Managemem‘ Corners‘rone #5 canrmued

& Know Your
Cropping and Soil
Limitationsand
Grow Suitable Salt
Tolerant Crops
continued




Effec'rs of Water Qualn‘y on Cr'ops
L s and Seil 7\

) Mcmagemen'r Cornerstone #5 thfmueaﬁ

) A Know Your 12 4
8 Cropping and | TOMATO
SOl Limitations | 1.0 ge—grmmmmmomrnnnne BEZ2 A
and Grow _ -
Suitable Salt o
= ]
Tolerant Crops |2 |
continued e e
. 2
E 1 R
& 1 (e — R
| | ——Piece-wise “
1 o Sigmoidal X
0.2 e N g <
i o e} i
0.0 | — T T T T T ‘
0.0 3.0 6.0 9.0 12.0 15.0 18.0
Average Root Zone Salinity, ECe (dS/m)
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1.2

| Salt Tolerance  Grain Sorghum N
. " Threshold o = 6.8 dS/m _—

"""""""""""""""""""""""""""""""""" s=16.0% \
Cs50=9.6 dS/m \

Relative Yield, Ya/Ym

02 |.|——Piecewise| o\

{ | o Sigmoidal

00 _ T T T T T T T T T T T T T Ol T Q Q T — T T \
0.0 3.0 6.0 9.0 120 150 180 21.0 240
Average Root Zone Salinity, ECe (dS/m)
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Effects of Water Quality on Crops
and Soil

Management Cornerstone #5 continued

Salinity Tolerance of Selected Produce Crops

Treshold Treshold
Value _ Value
Crop (dS/m)  Crop (dS/m)

parsnip 0.8 pepper 1.5~

turnip, root 0.9 potato A7
carrot 1.0 spinach _ ..:.2."0 ‘
green bean 1.0 tomato Ny R e '{2.5 |
eggplant 1.1 garlic 39

onion 1.2 squash, summer. 47 :
cantaloupe 1.3 artichoke, gldbe 6.1
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Effects of Water Quality on Cr'ops
and Soil |

Management Cor'ner'stone #5 canfmued

+ The sensitivity of crops to soil sallnlty
often varies between stages of growth

> Most plants are tolerant during germination

9 » Plants become much more sensmve durlng
emergence and seedling growth -

| » Plants are generally more tolerant durlng

S the reproductive growth. stages same ~ N

A 08 become dramatically more tolerantand |m

N0 some cases elevated salinity levels are =
beneficial during the later stages of grovvth :
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Effec‘rs of Water Quality on Cr'ops
and Soil |

Management Cornerstone #5 continued

Anions

Water
Cl SO; HCO; CO4

Source C
= ---- meg/] --- - - e dS/m

ECy

Canal 240 805 428 0.0 083 1416 274 0.0 1.49

Well 2148 2939 2158 0.0 248 6246 751 0.0 9.35
Sump 1718 2532 1894 0.0 3.33 4997 814 0.0 450 ©
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Effects of Water Qualn‘y on Cr'ops

\ ~ and Sail ,
\ \, \
0 Managemen’r Cor'ners’rone #5 cbm‘mued
) _
) & Know Your !"‘ | inkling

Cropping and
Soll

Limitations

and Grow
Suitable Salt |
Tolerant Crops =
continued




Effects of Water Quality on Cr'ops
and Soil |

Managemen’r Cor'ner's‘rone #5 conrmued |

& i our v Response of Soils to Saline and
Cropping and Soil Sodic Conditions

9, Limitations and O Salinity and sodicity affects soil

)9 Grow Suitable Salt structure which in turn affects .

8 Tolerant Crops permeability and infiltration

f) continued O Excess sodium, rela’tlve totheamount

AR of calcium and magnesmm cvombmed‘- .

PR with low soil Watei’ EC s abadthing!. -

/) P ik R Sy ¥
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Effects of Wa’rer' Quall‘ry on Cr'ops
f. e and Soil

I
"){ ; . ' "\ \

9
10
) Management Cor'ner'stone #5 confmued |
% & Know Your [ =0
| Croppingand Soil | & | 2l
' Limitations and | 25| infiltration rate)
Grow Suitable Salt ,
20
TOIe_rant Crops | * Area of unlikely
continued ] permeability hazard (No
15 1 reduction in infiltration
e =
W&

Sodium Adsorption Ratio at Soil Surface

0.0 1.0 2.0 3.0 4.0 5.0 6.0 |
Electrical Conductivity of Infiltrating Water, dS/m
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Effects of Water Qualn‘y on Cr'ops
and Soil

Managemen’r Cor'ner'stone #6 |
“F Apply Irrigation Water v' Premise; it’s okay to use'the root |

in an Efficlent and. . -Zoheas a salt sink........ to the extent
Uniform Manner that ~ that the use of the site specific soil
Minimizes the Leaching resource is not compromised
Fraction v Goal: to move only a portion of the
Leaching Fraction- The salts below-the-root zone by passing
portion of the infiltrated cvporsion an
water volume that passesv’ B o e i
through the root zone ‘T“ﬁ‘\é\i\“\\

and out the bottom | e

Precipitation

Irrigation
water
contains

W,
at, *vy—-?,_
u.o%j)fef,-o AN
drgy

ve'saline water, lower water table. Average
continues to accumulate.

~ LEGEND
SESN Indicates salts

Drains empty into a collector system that transports

the drainage water to a discharge point.
— — Indicates flow

L ) g 5
X - 1P, .
K | % RE .
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eeeeeeeee of water
ooooooooooo
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Non-Saline Saline
Transpiration |

ﬁ Transpiration

N 0f

Applied water

Root water uptake' Root water uptake

Less Leaching - More Leachmg

1.\\: : ;
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Effecfs of Wa'rer' Quall‘ry Qn Cr'ops

N and Sml | \

Managemem‘ Cor'ner'sfone ¢(7 |

ll I\/Ionltor

Irrigation 2Ny Map —
1 ECe (0-2 ft)
Adequgcy N o
and Soil s _
Profile ® 2-14 3723110
Salinity o 48
& >8 ;_‘ﬁ;_
L 3723017 s
Coord System _‘\
UTM (m) SN
¥: Easting s
: Northi e
SLLE b 3722024
; r | 3722831
580357 580452 580547 580642 580737
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Summar'y

f = #1: Start with an assessment of Irrlgatlon water for
0 its suitability
f - #2: Deliver |rr|gat|on water to fields eff|C|entIy |
.\ * #3: Provide adequate dralnage

* #4: Use planting and tillage procedures that | |
prevent excessive salinity accumulation.inthe . ...
seedbed ‘

1 - #5: Know your cropping and soil Ilﬁtltaians and-

0. grow suitable salt tolerant crops - \‘ \ SR
400 - #6: Apply irrigation water in an effl eﬁ NN
208 uniform manner that m|n|m|zes the Ieachld

(deep percolation) L RS

™

fractl\n

J9)e) : \ “\ :
S -+ #7: Monitor irrigation adequacy andwson protlle NN
‘WW_ SnfES I gl R AT i Q AT B 2y RO
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