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Table 1- Physicochemical characteristics of soil of experimenta site

S Gos ST ol SopsIleolan OB Al oiape hed pewly (5ol pgate ()38
Soil depth ~ Organic matter EC pH N P K Bulk density
cm % dS.m? % mgkg? mgkg? gcm?
30 0.013 33.8 8.81 0.01 3.7 602 1.78

waglm Sledo ).Jl; ol .).:35;35)15 9 6)-‘**’9‘3 Lgl.ao)’#ii) 56}0.»:‘ 6[@0.&;:5 [‘,..Ja& s_)ldu).o wi:t.n -y Jgs\?
o) byl g5, p Al glacbale o by @l 350
Table 2- Means of squares osmolytes, photosynthetic pigments and carotenoid in Common
glasswort affected by frequency of spraying K nano-particlesin various concentrations

4z ) . a L b Ls S g gyl
su . - s 3 “e " - -
s oo ol eSS Jolxo 85 bl Jedo s Jedo 5 s
Source of variation
of Proline Soluble Totd Chlorophyll  Chlorophyll Carotenoid
carbohydrates  chlorophyll a b
Sk 2 00691  0.0001" 8.121™ 1.265™ 13964™  0.028°
Block
Pty “"“L‘f : 0.396" 0.0067"" 431.644” 32.716" 321.335" 0.112"
K concentration(A)
O e 2 105757 01324 27822 18746 32225 0.269"
Spraying frequency(B)
AA;E 8 0.93" 0.0115™ 37.451" 13.815" 33.808" 0.928"
whalojl sl 28 0.0281 0.0004 13.482 3.076 9.693 0.009
Error
Olyedd oy % 2615 40.30 43.77 31.31 4.24 12.33

Coefficient of variation

oy ) 50 Jlaml maw (o lo pae oS a4y s g Glo sixe e NS
ns: non-significant; * and ** significant at 5 and 1 % probability level, respectively
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Table 3- Means of squares nutrients of aerial partsin Common glasswort affected by frequency of
spraying K nano-particles in various concentrations

st 2alo oMl azyo 03955 yhowd pow L S’ o g);uw:o::s
Source of variation df Nitrogen  Phosphorus  Potassium  Calcium Sodium Sum
Sk 2 0,20 0.0071" 2081  10045°  1100.95™ 1.29°
Block
Pty ““‘f . 256" 0.923" 207.13" 109.927  20732.34 15.09”
K concentration(A)
Bt dslns class 2 0.14" 0.159" 14835° 115117  3132.83" 10.84"
Spraying frequency(B)
AxB 8 0.40 0.236 404.64 47.64 21247.91 37.74
simlojl slas  Error 28 0.09 0.012 9.92 5.24 495.46 1.88
Slyedd o pS 6.25 5.49 8.15 1959 4.64 1052

Coefficient of variation

doy ) 50 Jliol mhav ;o o pae cud Sy i g IS gxe e NS
ns: non-significant; * and ** significant at 5 and 1 % probability level, respectively
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Figure 1 — Means of prolinein Common glasswort affected by concentration and times of nano-
potassium spraying
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Figure 5 — Means of chlorophyll b in Common glasswort affected by concentration and times of
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Figure 6 — Means of total carotenoids in Common glasswort affected by concentration and times of
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Figure 7 — Means of nitrogen amount in Common glasswort aeria parts affected by concentration and

times of nano-potassium spraying
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Figure 8 — Means of phosphorusin Common glasswort aerial parts affected by concentration and times
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Figure 9 — Means of potassium in Common glasswort aerial parts affected by concentration and times of

nano-potassium spraying
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Figure 11 — Means of sodium in Common glasswort aerial parts affected by concentration and
times of nano-potassium spraying
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Abstract

To evauate the effects of spraying potassum nano-particles on the osmolytes,
photosynthetic pigments, total carotenoids and nutrients of aeria parts of common glasswort
(Salicornia europaea L.), afactorial experiment based on randomized complete block design
with three replications was conducted at the marginal lands of Lake Urmia in 2012. The
treatments consisted of application of potassium nano-particle concentrations at five levels (0,
1, 2, 3and 4 g/l of K nano-particles) applied, once, twice and three times. Results of analysis
of variance (ANOVA) showed that there were significant interaction between the levels and
concentrations of potassium nano-particles sprayings on aerial parts with respect to ther
contents proline, total soluble carbohydrates, total chlorophyll, chlorophyll a and b, total
carotenoids (xanthophyll and carotene) and nutrients (nitrogen, phosphorus, potassium,
cacium and sodium). The highest levels of proline (1.84 mg/g dry weight) at one time
spraying 4 g/l of K, total soluble carbohydrates (66.9 mg/g dry weight) at three times spraying
4 g/l, total chlorophyll (26.23 mg/g fresh weight) and chlorophyll b (22.85 mg/g fresh weight)
at two times of water spraying, and chlorophyll a (9.93 mg/g fresh weight) at three times of
4g/l of potassium nano-particles sprayings were obtained. The highest nitrogen (0.95 % of
aerial parts) and phosphorus (2.99 g/kg dry weight of aeria parts) contents were obtained
from three times water spraying. However, the highest amounts of aerial plant part of
potassium (65.08 g/kg dry weight) and sodium (403 g/kg dry weight) belonged to the two
times, and calcium (29.23 g/kg dry weight) to the three times spraying of 4 g/l nano-
potassium. Despite of the high concentration of osmolytes by potassium spraying, the nutrient
accumulations levels were not significantly different from each other.

Key words: Cartenoids, Chlorophyll, Mineral nutrients, Nano-potassium. Osmolytes,
Salicornia europaea.
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