Soil Salinity Measurement and Effects on Corn in Southeast Colorado
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z . Picture of trapezoidal flume to measure water " In order to estimate the impact of salts on crops the Fairmont
FI”TEZ Weie '”Stglief’: 3l tthe G Lflow District, a survey of the location concentration of soil salt had (Right)
applied water and tall water ends . One of the data logger
of irrigation diversion ditches on to be conducted. The chosen met.hod for this was to use an locations in the Muth6
three fields. These were used to EM38-MK2 (Geonics, Ltd.) to non-invasively survey the bulk field.

: ' conductivity of the soil. The bulk conductivity readings were (Far Right)
e S BT 710 Elmeti 0] T e then converted into soil saturated paste extract conductivity AEEA A CeeNgi )
was infiltrated into each field at ) . _ meter at time of soil
e different irrigation sets. This was (EC.) through a series of soil samples taken at the time of the sampling for EC,.

Oman

conductivity survey via a soil salinity survey software called
ESAP (Ver. 2.35) developed by the USDA-ARS and a regression

developed by (Wittler, Cardon et al. 2006). CS655 (Campbell
Scientific, Inc.) water content reflectometers were then

estimated by:
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Fairmont District Salinity Map (ECe)
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o § " The objective of this observational study is to observe the movement of salts through water (£ Lo S | =
: via irrigation, canal diversion, and water table monitoring, and to quantify the effects that salt | ' W : _senc e tizhlL T 0.5

: - . : : were taken with an In-Situ installed at “High”, “Medium”, and “Low” salt zones at three
Fairmont District, United States Jamshoro, Pakistan smarTroll multiparameter depths in order to capture the impact of salts on soil water Legend
m 32cm annual rainfall m 20cm annual rainfall handheld system during irrigation : — T and conductivity over the growing season. Soil Salt Levels (ECe)
_ | events. Measurements were taken Muth, 9 Spil
m Predominant crops are alfalfa, corn, wheat, and m Predominant crops are alfalfa, wheat, mangos, and approximately every 2 hours. EC B ESAP also identified 9 locations for monitoring the growth of
vegetables bananas was correlated to total dissolved corn plants in Muth6 at the different salt zones. Over the 2017
m Mostly surface irrigated (except vegetables) m Mostly surface irrigated (if not all) solids (TDS), which provided salt growing season, crop height, leaf area index (LAIl), and growth
m Has salinity issues from high intensity irrigation m Has salinity issues from high intensity irrigation concentration in the water. EC stage were monitored weekly at each location. Each plot was : e
: : : . L= Muth6
m Predominant salt is gypsum m Predominant salt is unknown RS welre caII|<brated to TDS IVIa harvested at the end of the season for yield measurements Mus-“gg a! :
RN SEIMHES VELIE COIERTATY and total aboveground biomass.
" The FAO estimates that 230 million hectares of land is irrigated globally, and of that, nearly 45 million that were sent off for laboratory =

have soils that are considered to be “salt-affected”. Through a conjoined effort between Mehran
University of Engineering and Technology, Colorado State University, Utah State University, and the
USAID, a goal was set to identify and solve common agronomic and hydrological issues relating to
reduced crop production and water salinization in Southeast Colorado and Jamshoro, Pakistan. Similar
irrigation practices and climates have allowed for the observation of the movement and effect of salts , 9
on corn crops in the Fairmont District, as a comparison to Jamshoro in the future. A7 ' — - -

M accumulation has on crops in the region.
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analysis. Salt loading could then be
calculated by:

Muth3

Muth 6 Corn Field

Salts Applied — Salts in Runoff = Infiltrated Salts
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Conductivity surveys performed with an EM38-MK2
over the 2016 and 2017 growing seasons.

Datalogger 2

D P S T, m——

@& Taiwater

’ : - o B _ab e o ' i Yk BN ) - / J : '
. e 4 AR CEEES>— o i st L i S ——————— e : : Kllometers
- . - - o) M A T : ) ! : o e o AT 3 5 X - . - p— " a4 X

. .‘...Q -
. §opan e
.
Sl | . - - '\
. .

' ' \ ’ ‘J : ' 4

) ‘\\ '. "\" ?o
-'1 \’ . : . - { ..?A\ A : - . ; , ,
el SVbEh VS L R X P Al el B L A‘\“\ &w.‘ VLLE S LA B S el By VR NNV 3 AL 10 S AL T Gt U AT iR N L SR ARy L S L),

Results Discussion

" The application of saline irrigation water contributes to the accumulation of salts in the Fairmont District.

‘:r:.}v’ N . . This, in conjunction with salt deposits from a fluctuating shallow water table, causes the salt to be trapped
| Corn Growth Stage in Different Salt Levels Corn Yield v. Conductivity Zone (EC,) . e} J . P AU AN .g { ’ e
il OA7 (e ST 200 in the crop root zone. Further investigation is needed into observing the water table levels and salt
A 270 7 ‘ concentrations of the Fairmont district. Better irrigation practices could be implemented to not “overload”
: 18 72 2 A%
E 16 [Tassling - High — 250 L. &Il the flow in the drainage tiles, which prohibits the removal of salts from the fields.
g{ ‘ 14 | 204 158 ‘
: ’ 8 o 200 - 5 . . . . . . . .
A §° 1(2) : Plant Maturity & 169 . " Many crops exist in the Fairmont District, and are affected by the negative osmotic potential generated by
| | ¢ > 146 I . . . . .
g | S s Tassling - Low | 2150 124 ) the accumulated salt. If this is also true in Jamshoro, the fruit crops there are even more susceptible to y
{1 © 6 9 98 o ; \\vield loss due to salt, and it would be important to find a method to leach the salts away from the crop.
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- Legend N A 2 2 N2 T 2 Low Salt (0-4dS/m) Med Salt (4 -6 dS/m) High Salt (6 - 12 dS/m) s s
N Osmotic Potential _ =Low WSO High Average Yield | ' . ! \ A - - AR .
P Kilopascals (kPa) e . — — -_— _ _ — _ = . | ™ Salts are being deposited onto fields in the Fairmont District via irrigation
v This graph shows corn growth stages in different salt salinity levels. No This map shows the difference in yields over different salt salinity levels. ; : ’ ! . » . A
I -362 to -300 | et . 1A £ e 4 8 : M v - T g . | water with high salt concentrations. This is contributing to the long term PR
I 300 t0 250 - 00 550 significant differences were seen in maturation because of salt Although growth stage did not show a difference, a significant difference ¥ _ _ _ AR
] 25010200 oo A A concentration. was seen in the yields of the corn. accumulation of salts on the tail ends of fields where water pools before faven:
- = 1 1 1 1 1 T 1 | : y ” P .::\\a‘ .
: [ ] -200t0-150 Meters .| running off. This trend is illustrated further by the EC_ map generated e33)
. H At - ‘2 -4
B -150 to 100 Muth2 TDS Mass Balance 0 Water Content in Different Salt Zones Over . kl through the EM38-MK2 surveys 3
B 100 and less 4 | : P ; : g 5 2017 GrOWing Season 70 € ;:;E
Tile Drains o P 35 53 35 : 0.5 £ }.\ , 1 ' e=3
_ 60 © , " Even though the high salt zones in Muth6 received more water for sS3:
_ r 3 mE 0.4 50 %- : - I h- . . o : : » -
ing, salts accumulated in the root zone in enough quantity to cause S
This map shows levels of osmotic potential in the Muth6 field due to salt concentrations. The conversion from EC, % E 0.3 40 & ‘.-‘ €aching, a_ % : ated t L . tzo g -q y e USE 4 _:f::
to osmotic potential was made from (Campbell, Bower et al. 1949). 5 =" c more negative osmotic potential. This leads the corn yield be significantly 3+
2 2 0.2 30 less than that of the low salt zones.
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Flume data and water quality data showed that salts were indeed being loaded onto 2 0.1 0 5
- o 4 4 -1 L ; ) .
the Muth2 field. This is predicted to be the case for the Muth6 field as well, because o . | _ 0 = Pictured right is a comparison of an average corn cob taken from a low salt zone to a cob
the water is from the same source. This is a contributor to the salt concentrations 55533 ¥Y¥Pyveioocnadl 535 S SR ST
, . | 0 S SN L SV A S SO L D hobmoh LILIILIILIILIILIDL Y 5 QC 5
we see in the conductivity map. . 20 10 0 50 100 150 140 AERAARARdA N TOo e ge T o go .
- . . . Hours After Irrieation Start Rainfall High Salt Irrigation Amount -
: Co.rn-growth stage, helght, and LAI d-lo.l not show a much difference between salt 8 Low & Medium Irrigation Amount VWC High Salt Refe rences
salinity levels, but yield showed significant differences. The water content was even —— Applied Water Tail Water Siphon Sets —VWC Low Salt
higher P R RS W W e b 1 RV ey Ay D Rt The chart above shows the quantity of TDS found in the applied and tail The water content in the low salt zone shows less water than that of the ijzz:f:gt?&\e:;I;éillgg?c)r;‘:\cf:fr;i(iel giieelscczrlsc;ii::cil;ix:xg’;"jgﬁgri;gf%gldgtfhe SAVEEY o FRG R
are decreasing osmotic potential, causing a drought-like effect on the corn by making . AT iy 4 e U7 . . . .
water flumes during an irrigation. The area between the blue line and high zone over the whole season, but the yields were much higher. This - | "Calibration of el " ion f onal f <oil linity i £ lev." | of irrigati
\ it harder for the plants to ubtake water oL , r o _ : : ) , Wittler, J. M., et al. (2006). "Calibration of electromagnetic induction for regional assessment of soil water salinity in an irrigated valley." Journal of irrigation and
It haraer P P . orange line indicate TDS that is being “loaded” into the field. points us to seeing how much effect osmotic potential has on the plants. drainage engineering 132(5): 436-444.
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