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Abstract

Background and Objectives

Strawberry is one of the important small fruits worldwide because of its high economical value.
Mazandaran is ranked second among Iran’s strawberry prodcing provinces with about 14581
tones of strawberry yearly. This research aimed to evaluate the effect of different silicon sources
on the reproductive and vegetative growth of strawberry in an outdoor hydroponic system.

Materials and Methods

This experiment carried out in a factorial format with two factors consisting of growth media
(double medium: 1 cocopeat + 1 perlite, and triple medium: 1 cocopeat + 1 perlite + 1 rice husk)
and silicon spray (control, 50 mg/L Si from sodium silicate, 100 mg/L Si from sodium silicate, 50
mg/L Si from potassium silicate, 100 mg/L Si from potassium silicate). It was performed in Sari
Agricultural Sciences and Natural Resources University at 2016. Different characteristics
including silicon concentration in the leaf, aerial fresh and dry weight, leaf number, fresh and dry
weight of crown, fresh and dry weight of root, yield, weight of single fruit, number of the
produced fruits in each plant were evaluated.

Results

Potassium silicate 100 increased silicon concentration of strawberry leaf significantly. Leaf
number of the plant and aerial dry weight in triple medium were significantly higher than the
double medium. High rate of potassium silicate in the triple medium caused lower crown
diameter in comparison with potassium silicate 50 in the same medium. However, in the double
medium, the potassium silicate 50 was the best treatment for crown diameter. Both fresh and dry
weight of strawberry roots were the highest in the double medium and potassium silicate 50
treatment. Single fruit weight was maximum in the double medium and potassium silicate 100,
which was not significantly different from potassium silicate 100 in triple medium. Fruit dry
matter in the double medium and potassium silicate 50 treatments was more than other
treatments. Fruit size was affected by medium, so that fruit size in the double medium was more
than the triple medium significantly.
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Discussion

Sodium toxicity in sodium silicate treatment, low rate of silicon in potassium silicate 50
treatment, and lack of rice husk in the double medium could all negatively affect different
physiological aspects of strawberry growth; or at least, they hindered achieving positive results.
In summary, it can be concluded that the double medium and potassium silicate 100 can be
recommended for higher yield and big strawberry fruit, but the triple medium and potassium
silicate are useful treatments for vegetative growth specially for more crown diameter and root
growth.
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Table 1. Nutrition formula for strawberry soilless culture used in experiment (mg.I™)

Boric Ammonium Copper Manganese Zink Iron chelate Magnesium Mono potassium Potassium Calcium

acid molybdate sulfate sulfate  sulfate

sulfate phosphate nitrate  nitrate

2 0.1 0.3 6 1

400 80 450 500
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N1

Silicon treatment

Figure 1. Effect of silicon treatment on silica concentration of leaf (C: Control, N1: Sodium
Silicate 50 ppm, N2: Sodium Silicate 100 ppm, K1: Potassium Silicate 50 ppm,
K2: Potassium Silicate 100 ppm)
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Figure 2. Effect of medium culture CPR (cocopeat, perlite, rice husk) and CP (cocopeat, perlite)
on the a) leaf number and b) aerial dry matter of strawberry
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Table 2. Interaction effect of medium and silicon spray on vegetative growth of strawberry

Medium Silicon treatment Fresh_ weight*of Fresh weig*ht of Dry weigllt of Fresh weight of Dry weigpt
(mg/L) aerial part crown crown root of root

+ Si (0) 47.90° 22.77° 5.55 58.60° 8.867°
%o NasSio; (50) 53.80" 20.93% 5.07" 75.30% 12.20%
ST NasSiO; (100) 52.97" 19.83% 4.69° 185.57" 36.07°
Sa  K,SiO;(50) 46.07° 22.23% 5.19° 90.83% 14.07%
© K,SiO; (100) 66.20% 25.90® 5.75% 119.37¢ 21.83°
+ 8  Si(0) 62.30% 21.67% 5.31° 76.17% 13.23%
s x Na,SiO; (50) 68.93" 24.23%¢ 452" 108.50 18.43%
S 8 2 NasSiO, (100) 6357 24.37%° 5.83% 105.07% 16.60%
S% K,SiO; (50) 63.53% 29.57° 7.38° 245.33° 50.97°

o K,SiO; (100) 56.60%° 17.80° 4.01° 122.70° 17.07%

Numbers followed by the same letter are not significantly differentns (P < 0.01).
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Figure 3. Effect of medium culture CPR (cocopeat, perlite, rice husk) and CP (cocopeat, perlite)
on the crown diameter of strawberry
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Figure 4. Effect of medium culture CPR (cocopeat, perlite, rice husk) and CP (cocopeat, perlite)
on the a) length and b) width of strawberry fruit
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Table 3. Interaction effect of medium and silicon spray on yield and yield components of strawberry
Medium Silicon treatment (gr/L)  Yield per plant(g)” Fruit weight (g) Fruit dry matter %"

_ Si (0) 41.267® 6.83° 5.80°
82 Na,SiOs (50) 47.09™° 9.19% 5.61°
S & Na,SiO; (100) 50.45% 13.53* 6.07°
8+ KsSiO; (50) 51.19™° 8.46° 9.18°
K,SiOs (100) 52.44% 8.79° 5.75"

+ 8 Si(0) 58.03° 9.29% 5.19
& ¥ x Na,SiO; (50) 42.71%° 8.32° 6.37°
§ 2 2 Na,SiO; (100) 36.19° 8.67° 5.30°
8% KgSiOs(50) 43.67*° 9.07% 5.24°
8- K,SiO; (100) 55.92% 13.01%° 5.98"

Numbers followed by the same letter are not significantly differentns (P < 0.01).
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Figure 5. Effect of silicon treatment on a) number and b) length of the strawberry fruit
(C: Control, N1: Sodium Silicate 50 ppm, N2: Sodium Silicate 100 ppm, K1: Potassium
Silicate 50 ppm, K2: Potassium Silicate 100 ppm)
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