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40
36 100 acre-inch = 1.028 ha-m

ACRE-INCH/ACRE
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* 36 acre-inches per acre is considered the full allotment. Less than adequate for most years



Total volume of water in aquifers in New
Mexico = 20 billion acre-feet

Not available
everywhere

75% Is too saline

25% < 2000 mg/L

NMWRRI Trans-boundary Aquifer Assessment
(Hawley and Kennedy, 2004)




s it sustainable to use brackish water for agriculture
Is desalination needed?
What happens with Concentrate generated?

» Glycophytes
» Halophytes



Tomato
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Irrigation water salinity
decreases:

« Number of flowers,
e Fruit set and

 ET of tomato

Day of year (DOY)



2017/06/26

(c)
2017/06/26 |

_tjll'ji:{]l'.'l 06:00 12:00 06:00 12:00

Time Time

(b)
2017/06/28

(d)
2017/06/28

18:00 00:0C

SAP Flow Measurements for tomato

SGB9, SGB13, Dynamax, USA, during fruit development and
ripening stage

A multimodal curve on cloudy days
o Sap flow was significantly related to soil salt content

« Salt stress prominently decreased sap flow rate and
delayed start in the morning

Reduced irrigation and salt stress decreased tomato water use efficiency at leaf and
plant scales; Yang et al., 2019. Frontiers of Plant Science



Chile peppers
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Flowering occurred early

More flowers in brackish water treatments

Continuous brackish water application decreased yield and size of chile peppers
At or after flower onset, irrigation strategy needs to change



Chile peppers Biomass
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Halophyte and Marginal halophytes

Hordeum vulgare xTriticosecale Atriplex canescens Distichlis stricta Lepidium alyssoides  Panicum virgatum
(Barley) (Triticale) (Fourwing Saltbush)  (Inland Saltgrass) (Mesa Pepperwort) (Switchgrass)

Quinoa
(Chenopodium §
quinoa)

Alfalfa (Medicago sativa)



Marginal Halophyte Experiments on a irrigation salinity gradient

Germinability % Gl
Soils main effects
Sandy loam 80.50 (A) 12.03 (A)
Clay 69.23 (B) 10.28 (B)
Species main effects
Alfalfa 67.66 (AB) 11.88 £+ 0.79 (B)
Triticale 87.84 (A) 14.99 + 0.77 (A)
Quinoa 69.09 (B) 6.60 £ 0.76 (C)
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Alfalfa plant heights at 60

PLANT HEIGHTS(CM)
N W WWwowwww
©CORN®EGOON

N
(00)

Triticale plant heights ay 60

P P NN WWD
o1 O 01 O 01 O

ABOVE GROUND BIOMASS (G)
o

o Ol

days(cm)

14
S 12 =
@) I
o 10 I
—
o 8 :
L 6
S 4
3 2

0

Control BGW NO) BGW+ NaCl
IRRIGATION WATER TREATMENTS

5 Alfalafa AGB (fresh)
g 25
2
S 20 : I
O I .
@ 15
(@)
S 10
o)
o
O 5
LLl
>
Q o
< Control BGW RO BGW+ NacCl

IRRIGATION WATER TREATMENTS

days (cm)
I
I
I
I
Control BGW RO BGW+ NaCl
IRRIGATION WATER TREATMENTS
Triticale AGB(fresh)
I I
= I
Control BGW NO) BGW+ NaCl

IRRIGATION WATER TREATMENTS



80 80
Atriplex Lepidium
~ 60 60 -
-
o
—
I A
LLI 0.8
4
4 —8dS/m A
O O | | | |
0 20 40 60 80 100 0 20 40 60 80 100
DEAVA
y t]0)
0.8 _
. 4 Switchgrass
-
O —8 dS/m
~—
| | 2 40 ~
Contents lists available at LlJ
Journal of Arid Environments
20 ~
journal homepage: www.elsey
Eva irati ith irrigati i i ' 0
potranspiration changes with irrigation using saline groundwater W) oo
and RO concentrate = 0] 20 40 60 80 100

Alison M. Flores * , Manoj K. Shukla “, David Daniel ", April L. Ulery °, Brian J. Schutte °,

Geno A. Picchioni “, Sam Fernald “ DayS




lex canescens anc
a. lentiformis

Soil Depth and
Treatment
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Microbial hits- Baseline and end of Season. Beginning of the season found a greater diversity
in the halophytic hits (of Archaea and Bacteria), and greater total numbers of halophytic
microbes (a). Less hits of total microbes at the baseline collection date but a greater total
number of microbes, but the diversity and number of halophytic microbes was much less




Salt Balance (mqQ)
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Research Paper

Halophytes not removing
enough salts

Able to block it without
changing ET or growth

Soil salinization is
occurring even with BGW

Higher leaching fractions
will be nheeded to control
soil salinization
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