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Production systems in the UAE

* Harsh climate - severe limitation to productivity

» Scarcity of fresh water and increasing ground water
salinity

v" Some 30-40% of the farms have groundwater
salinity of >4dS/m

 Many of the currently grown major crops are water-
thirsty (e.g. Alfalfa, Rhodes grass) and salt-sensitive
(vegetables)

* Likely to become hotter and drier due to climate
change - increased water scarcity and salinity further
Impacting agricultural production

» Diversification of production systems through
introduction of new salt-tolerant and water-use efficient % ¢
crops needed to sustain agricultural production
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1. Multi-location yield trials (2013-14)

Locations: 5
v'Northern Emirates (3): Dibba, Hamraniah, Al Dhaid

v’ Western region, Abu Dhabi (2): Ghayathi, Madinat
Zayed

Genotypes: 4 (Q1, Q3, Q4, Q5) GGG . S
Design: RCBD

Plot size: 14-30 m? - ) :

Irrigation water salinity 2-20 dS/m

Reps: 3 Ql Ames 13727
Collaborators: Q3 Ames 13761
v'Ministry of Environment and Water (MOEW) Q4 Ames 22157
v'Abu Dhabi Farmer’s Service Center (ADFSC) Q5 NSL 106398



Soil and water characteristics of the farms

Northern Emirates: Agricultural Res. Stations with Varying biophysical
environments

Location Water Soil
Salinity Texture Class pH  ECe (dS/m) Clay Silt Sand
(dS/m)
Dibba 6.1 Sand 7.55 35.86 2.83 4.87 92.30
Hamraniah 4.5 Sandy loam 7.49 48.50 8.53 18.83 72.63
Al Dhaid 2.3 Loamy sand 8.34 2.49 4.20 9.30 86.50

Western Region: Abandoned farms - Soil and water quality rather poor to support
the production of the traditionally grown forages and vegetables




Multilocation trial - Seed Yields

« Significant differences among locations for seed and

biomass yields (p>0.001)
» Differences among genotypes were insignificant GRS IETE L IDAET: B i
14
(p>0.05) x I
« Mean seed yield of Locations: 1.9 t/ha in Dibba to $ 10 : : !
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2. Effect of growing conditions on nutritional quality

Nutritional quality of seeds harvest from low to highly
saline environments assessed

 Locations: 3
o Al Dhaid (2.3 dS/m)
o Ghayathi (14.1 dS/m)
o Madinat Zayed (20.1 dS/m)
* No. of Genotypes: 4 (Q1, Q3, Q4, Q5)
* Replicates: 3
 Parameters studied
0 Proximate composition
0 Amino acid content

o Mineral content

» Methods/Protocols: Association of Official Analytical
Chemists (AOAC, 1995)/Standard procedures

* Collaborator: McGill University, Canada




Results - Nutritional assays

Location ™ Proximate composition (g/100 g DW) Minerals (mg/100 g DW)
Carbos. Starch| Protein| ~ Faf Fiber Ash  Na K Ca Mg Fe P Cu
A Dhaid QL(Ames 13727)| 746 555 144/ 53 191 57 564 16351 2418 6852 847 4iL7 02
(23dSIm) Q3 (Ames 13761)| 747/ 555 142 53| 192 59| 726 16523 2964 7109 974 453 03
Q4 (Ames 22157)| 74 538/ 141 58 202 61 601 15344 2572 8242 1287 4566 03
Q5(NSL106398) | 756 58 143 53 176 48 62 14129 1798 525 686 4351 06
Mean TAT 557 143 54/ 190 56 628 15587 2438 6982 949 441 04
Ghayathi QL(Ames 13727)| 746 517 154/ 54/ 17 46 1419 1721 574 3444 05 4724 04 24
(141dS/m) |Q3(Ames 13761) 774/ 631 141 47 143 37 242 12805 393 2831 28 4066 04 23
Q4 (Ames 22157)| 735 533 153 66/ 202 46 328419008 1123 3992 19 4911 01 21
Q5 (NSL 106398) 76| 614 148 6 146 31 137510086 8L1 2286/ 7| 419 02 19 P a—
. . mino acid content (mg/g Protein
Mean 54 589 149 57 165 40 1580 W77 725 3138 31 4530 03 22 Aminoacid "l Ghayathi Madinat Zayed
MadinatZayed |Q1(Ames13727)| 756 602 148 58/ 154 38 111 14909 574 256 37 4659 03 19/ALA 4.63 4.99 4.25
(01dSim) |03 (Ames136l) 753 604 155 53 149 39 1372 12382 647 319 146 556 02 15ARG Zll = 307 3.62
ASN 6.49 7.74 6.45
Qo (NSL106398) | 743 624/ 146 74/ 119 38 2306 13278 635 3347 24| 4374 03 21GLN 5.17 7.03 3.24
Mean 57 624 148 58 133] 38 1438 12197 546 2981 63 4643 03 20/ GLU 21.29 9.99 11.07
GLY 3.38 3.82 2.64
LSD (0.05) ns. 514 ns. ns. 331 ns. ns. ns 5514 121 42 ns. ns. 045 i 175 =03 51
LEU 3.11 3.26 1.91
LYS 3.1 4.3 3.42
PHE 11.99 12.95 13.49
SER 4.38 4,91 4.83
VAL 7.46 6.17 7.17
LSD (0.05) = A.Acid  2.324
Location 1.117
A.acid x
Location 4.026




Nutritional quality — Proximate composition

Proximate composition of the seeds not greatly altered by growing
environment
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Nutritional quality — Amino acid content

Amino acid content of the seeds from the three locations largely similar
except for Asparagine and Glutamine
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Nutritional quality — Mineral content

Seeds harvested from Ghayathi and Madinat Zayed had higher
Na and Zn content, but significantly lower levels of Ca, Fe
compared the harvest from Al Dhaid

m Al Dhaid (2.3 dS/m) m Gayathi (14.1 dS/m) = Madinat Zayed (20.5 dS/m)
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Conclusions

 Quinoa has good adaptation to the hyper-arid
desert environments - excellent candidate for
crop diversification in the UAE and other
countries with similar climatic conditions

 Quinoa’s ability to withstand high salinity
confirmed - excellent potential as an alternative
crop to rehabilitate salt-affected farms.

o Salt-stress has deeply altered the mineral
composition, especially calcium, magnesium and
lron

e Further studies recommended in order to
enhance our understanding of the response,
especially to higher levels of salinity and help in
selectiing nutritionally stable genotypes
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