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Table 1. Selected chemical properties of used irrigation water.

wlerd LS 5
Ol eas (Chemical properties)
Water quality L BCs  HCOs SO, Mg Ca K Na cl SAR
p (dS/m)  (meq/L) (meq/L) (meq/L)  (meq/L) (meq/L) (meq/L)  (meq/L)
7 0.5 7 0.7 2.8 44 0.48 0.27 1.0 0.14
(Tap water)
bys o
8 254 31.5 254 61.71 252 8.21 237.9 221 36
(Seawater)
(EC25: water electrical conductivity at 25 C) S sl a5 Y0 sles o ol S colaa ECos #
dS/m) 6,1 OF (5505 polis—Y Jyds
Table 2. salinity levels of irrigation water (dS/m).
e osi o e T o021 e St 2L glos o S 5 d
60 percent 45 percent 30 percent 15 percent 0 percent
e et Ll o 555
15.5 11.8 8.0 43 0.5 o i) Sl 2l o5
Irrigation water salinity (dS/m)
Se S, S s, s, S5 e

Salinity levels
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Table 3. Selected physical and chemical properties of used soils.

sl S Ao 359 S
K P N EC . ( )’> «<'I J‘]’)
(Bulk density) Om (%) Sl il
pH i
L P Soil textur
S
0 2 A 7 dsm’ grem’? PWP FC
ug g’ of soil
371 7.8 023 7.53 0.6 1.62 17 37 S o
Silty clay
coslital 3590 638 355 slowd Slop g~ J gl
Table 4. Selected chemical properties of used manure.
o LS 5
(Chemical properties) EC
oH N
K P N Manure
%) o3 (dS/m)
REI T
1.98 0.48 2.09 3.08 8.05

(Cow manure)
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Figure 2. K, of Quinoa plant (CV Titicaca) in green house conditions.
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Table 5. Analysis of variance for yield and yield components of Quinoa.

Sl (1 Sle
(Mean Square)
el
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iy Si 0 | Il e 033 &g ol e Sl @
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(Salinity)
et
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(Error)
Sletd 2
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Figure 3. Effect of different salinity levels on root dry weights.
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Figure 4. Effect of different salinity levels on shoot dry weights.
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Figure 5. Effect of different salinity levels on plant height.
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Figure 6. Effect of different salinity levels on thousand kernel weights.
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Figure 7. Effect of different salinity levels on Yield.
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Abstract

Background and Objectives: Since the agriculture field is the main water consumer, using the
approaches to increase water use efficiency is necessary. Due to the limited freshwater, farmers
have to use exotic water, such as seawater. One of the management methods is the mixture use
of freshwater and seawater. The goal of this study was to investigate the effect of different
salinity levels on yield and yield components of Quinoa (Cv. Titicaca) in greenhouse condition.
Materials and Methods: In this study, the effect of five mixing use of seawater and freshwater
evaluated on yield and yield components of Quinoa (CV. Titicaca). The research was done
based on completely randomized design including 3 replications as pot planting in Gorgan
University of Agricultural Sciences and Natural Resources during 2016. Research Station is
located in north of Iran at 36° 51' N latitude and 54° 16' E longitude at the south-east corner of
Caspian Sea and its height from sea level is 13.3 meters. Soil texture is silty clay. In this study,
five irrigation regimes included (0, 15, 30, 45 and 60 percent mixture of sea and tap water).
The seeds of Quinoa were planted at a depth of 2.5 centimeter in soil of each pot and were
irrigated with tap water. Plants harvested after 6 months, shoot and root dry weight, plant
height, yield and thousand kernel weights were measured. Physical and chemical properties of
irrigation water and of soil were determined before experiment. The obtained data analyzed
using statistical software of SAS (Ver. 9.0) and the means were compared using LSD test at 5%
percent levels.

Results: The results showed that effect of different salinity levels on shoot dry weight, plant
height, yield and thousand kernel weights was significant at 1 percent level (P<0.01), but on root
dry weight was significant at 5 percent level (P<0.05). In this study, all of these parameters
decreased significantly with increasing water salinity. The result showed that the irrigation regime
of 15 percent mixture of seawater and tap water compared to other regimes had the highest root
and shoot dry weights, yield and thousand kernel weights after control treatment. While, the 15
percent mixture of seawater and tap water irrigation regime had the highest plant height.
Conclusion: The results indicated that increasing of salinity levels from O to 15 percent mixture of
sea and tap water resulted in redaction of shoot and root dry weight, yield and thousand kernel
weights to 9.8, 9.9, 2.2 and 23.4 percent, respectively. The results showed that this kind of saline
and fresh water mixture, in any way, has a high efficiency in reducing salt stress on plant.

Keywords: Quinoa, Seawater, Shoot and root dry weight, Thousand kernel weights, Yield
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