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Abstract
Background and Objectives

Salinity stress is one of the environmental factors limiting the growth of plants and has a
negative effect on their physiological processes .The harmful effects of salinity appear in
plants in various ways, such as death or reduction of production. Artichoke is a plant with low
demand and resistance to salinity. It is a perennial plant; the height of the stem is about 2
meters. Its leaves are wide, long, and white. One of the pillars of sustainable agriculture is the
use of nano fertilizers in crop ecosystems to remove or reduce chemical input. Using nano
fertilizers Compared to traditional fertilizers can lead to benefits like efficiency and quality
increase due to high absorption velocity, prevention of leaking waste, availability even during
growth, and complete absorption by plants. The reason is appropriately fast nutrition release,
reduction of plants toxicity and any other stress deriving from a high concentration of local
salty areas in soil, yield increase due to efficient nutrition condition of plants. Salinity stress
disturbs the nutritional balance in plants. Moreover, Iron is one of the essential elements in
plants .The balanced consumption of this element increases the yield and quality of plants.

Using micronutrients through soil or spraying improves plant growth under stress
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conditions. Foliar application of elements, which prevents soil contamination, is a useful

method for rapidly absorbing elements in plants.

Materials and Methods

A factorial experiment was conducted in a completely randomized design (CRD) with three
replications in the greenhouse of Zabul University Institute to investigate the effects of
salinity and nanosilver on morphological and physiological traits of Artichoke. Salinity stress
in 3 (0, 6, and 12 mM) and nanosilver spraying in 3 levels (0, 40, and 80 mM) were considered
as treatments. The nanosilver spraying was performed at the seedling stage (6-8 leaves). The
control was distilled water. Application of salinity stress began in the seedling stage and
continued until sampling. Sampling and evaluation of the fresh weight plant and fresh and
dry weight of root were done at the flowering. Analysis of variance (ANOVA) was performed
by SAS software (version 9.1) based on all data. Then means of results were compared with
the LSD test at P < 0.05 level.

Results

The main effects of salinity stress, nanosilver, and their interaction on all traits were
significant at a 1% probability level. The maximum number of leaves (5 numbers), fresh
weight of the plant, fresh and dry weight of root (8.82, 5.93, 0.64 g per plant, respectively),

and plant height were obtained by using nanosilver and lack of salinity.

Discussion
Nanosilver foliar application reduced the effects of salinity and increased the physiological

and morphological characteristics of Artichoke.
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Table 1. Physical and chemical properties of soil in experimental site

Cu Zn Fe K P N Clay Silt  Sand EC pH
Texture mg/kg % dS.m+
Lume-clay 075 069 31 2.1 9.5 34 30 39 31 2.8 7.8

(An etal., 2008)
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Table 2. Analysis of variance of the effects of salinity stress and silver nanoparticles on some physiological and biochemical traits in Cynara scolymus

b\

Mean square

df Plant height Number of Fresh leaf Root fresh weight Plant Root dry weight

Leaf length Phenol Flavonoids Antioxidants Carbohydrate Proline

(cm) leaves weight (gr.plant) weight (gr.plant)
Ag+ 2 51572 276.36™ 9.53™ 0.33" 25.59™ 27.05" 0.14™ 0.19™ 0.05™ 22317 1.18™ 0.16™
Salt stress 2 432487 350.04™ 3.72" 0.62" 26.98™ 64.19" 047 0.25™ 0.08™ 152.89™ 14.75™ 0.13™
AgxS.S 4 23727 3.86™ 0.12 0.02" 0.37" 0.38™ 0.002" 0.02 0.007™ 2772 2.27" 0.01™
Error 54 1.20 0.51 0.02 0.0006 0.02 0.04 0.0005 0.0001 0.0003 1.58 0.009 0.0001
C.V. (%) - 264 4.58 3.10 3.28 311 3.03 5.22 3.19 3.76 457 2.26 3.20

** significant at 1 probability level, respectively.

Table 3. Comparison of mean vegetative indices under salinity stress and silver nanoparticles

Ag Salt Number of Leaf Plant height Plant Fresh leaf  Root fresh weight ~ Root dry weight Phenol Flavonoids Antioxidants Carbohvdrate Proline
9 leaves length (cm) weight weight (gr.plant) (gr.plant) y
0 3.89¢ 14.83¢ 46.164 7.21°¢ 0.79¢ 3.95¢ 0.51° 0.219 0.40f 26.86° 3.55f 0.31d
0 6 3.55¢ 12.53f 39.05¢ 5.849 0.69 3.19¢ 0.33¢9 0.23f 0.46° 27.68° 3.85¢ 0.37°¢
12 3.00f 8.78" 24.44" 4.02! 0.57" 2.32f 0.26! 0.30¢ 0.51¢ 29.94P 5.912 0.512
0 4.55b 19.79° 54.05° 8.37° 0.98° 5.36° 0.58° 0.19" 0.46° 23.13¢ 3.73¢ 0.25f
40 6 411°¢ 17.249 47.05¢ 7.614 0.77¢ 4,59°¢ 0.37f 0.33¢ 0.49¢ 27.72° 3.92d 0.31¢
12 3.78¢ 11.649 27.059 5.23" 0.669 3.10¢ 0.31" 0.47° 0.52¢ 32.29°2 4.56° 0.38°
0 5.008 21.892 55.128 8.82¢8 1.112 5.932 0.642 0.30¢ 0.45¢ 25.13¢ 3.51f 0.21"
80 6 4.55b 18.44¢ 49.43°¢ 8.00¢ 0.83°¢ 5.40° 0.49¢ 0.42¢ 0.57° 26.66° 4,14° 0.239
12 4.44b 12.53f 30.45f 6.08f 0.77¢ 3.91d 0.40¢ 0.518 0.60°2 27.58° 4.58° 0.28°¢

11 In each column, averages that have the same letter do not have a significant difference in the Duncan test at the 5%bprobability leve.
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