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Introduction
 Silicon (Si) is the second most abundant 
element after oxygen in soil. Silicon dioxide com-
prises 50–70% of the soil mass. All plants rooting in 
soil contain some Si in their cells and tissues. Still 
the role of Si in plant growth and development was 
overlooked until the beginning of the 20th century 
(Shakoor & Bhat, 2014). However large amounts 
of field studies have shown that supplying crops 
with adequate plant-available Si can suppress 
plant disease, reduce insect attack, improve envi-
ronmental stress tolerance, and increase crop pro-
ductivity (Heckman, 2013). Silicon plays important 
roles in mitigating the biotic (insects, pests, patho-
gens) and abiotic (metal, salinity, drought, chilling, 
freezing) stresses (Guntzer et al., 2012; Thilagam, 
2014). Silicon application could therefore improve 
crop production under extreme climate conditions  
(Shakoor, 2014). Several reports have reviewed 
the benefits of silicon application on crop growth, 
but the mechanisms of silicon action have not been 
systematically discussed (Zhu & Gong, 2014). As 
silicon nutrition reverses the succulence induced 
by high nitrogen and enhances crop growth and 
yield silicon fertilizers based on silicate minerals, 
ashes and slags have come into vogue (Vasanthi et 
al., 2014). The application of stabilized silicic acid 
is called the ‘silicic acid agro technology’ (SAAT). 
This technology has shown to be very effective on 
almost every crop: increase of root system, loner 
stem/tillers, increase of leaves resulting in more 
yield and higher quality. The product is safe (as well 
for the plant, the soil, the farmer as the consum-
er) and  ecologically friendly. The purpose of the 
investigations was to look the effect of Silicon on 
the cucumber transplant quality, because only few 
investigations have been carried out on cucumber 
transplants treated with Silicon. Another aim was to 
see whether there is an effect of Silicon so early in 
plant development.

Methods
 The experiments in the greenhouse were 
carried out in the spring 2014 at the Estonian Crop 
Research Institute. In experiment cucmber Landora 
F1 variety was grown. There were two treatments: 1. 
stabilized silicic acid treatment; 2. control. Cucum-
ber seeds were sown on 21 of March 2014 in plastic 
trays and seedlings were grown in a heated glassg-
reenhouse. Seedlings were transplanted once into 
individual pot (9 cm diameter), (10 of April 2014). 
Seedlings and transplants were grown in Novarbo 
B2 Organic Biolan substrate (lime content 6 kg/m3, 
fertilizer content 1.0 kg/m3, fertilizer N-P-K 12-6-22, 
pH neutral) for organic cultivation. Silicic acid treat-Silicic acid treat-
ment was carried through as followed: First spray, 
when plants were growing and when 1 real leaf was 
present (7.04.14); second spray was 2 weeks after 
spray 1 (21.04.14); third spray  as 2 weeks af-
ter spray 2 (05.05.14). Sprays were followed: First 
spray: 1ml silicic acid was solved in 0,5 liter clean 
(demineralized water, pH neutral) water; second 
spray: 2 ml  silicic acid was solved in 1 liters clean 
(demineralized water, pH neutral) water; third spray:  
2 ml silicic acid was solved in 1 liter (demineralized 
water, pH neutral) water.  pH of spray solution was 
5,5. Control plants were untreated. Each treatment 
consisted of 16 plants, within that one plot consist-
ed of 4 plants in four replications. The experiment 
was repeated at the same time, i. e. in the second 
experiment seeds were sown on 21 of March 2014 
and results were gathered on 12 of May 2014. The 
greenhouse lighting at a plant level was approxi-
mately 12000 lux from high pressure sodium lamps. 
The plants were additionally lighted in the period of 
18 hours (23.00 – 16.00). All plants were grown with 
a minimum day and night temperature of 20 oC and 
18 oC, respectively. On 12.05.2014 the height and 
stem diameter were recorded. The contents of Nit-
rates, Nitrogen, Phosphorus, Potassium, Calcium 
and Magnesium were determined. Analyses of va-
riance were carried out on the data obtained using 
programme Excel. 
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Results
 The height of cucumber transplants was 
significantly 35% (in first experiment) higher and 
plants looked more dark in silicic acid treatment in 
both experiments compared to control treatment 
(Figure 1). The stem diameter of cucumber trans-
plants was significantly 27% (in first experiment) 
larger in silicic acid treatment in both experiments 
compared to control variant (Figure 1). The content 
of nitrates in raw cucumber transplants was signifi-
cantly 53% (in first experiment) higher in silicic acid 
treatment in both experiments compared to control 
treatment (Figure 2). The content of nitrogen in cu-
cumber transplants dry matter was significantly 26% 
(in first experiment) higher in silicic acid treatment 
in both experiments compared to control treatment 
(Figure 2). The content of Phosphorus in cucum-
ber transplants dry matter was significantly 16% (in 
first experiment) higher in silicic acid treatment in 
both experiments compared to control treatment 
(Figure 3). The content of Potassium in cucumber 
transplants dry matter was not significantly different 
in both experiments between different treatments 
(Figure 3). The content of Calcium in cucumber 
transplants dry matter was not significantly different 
in both experiments between different treatments 
(Figure 4). The content of Magnesium in cucumber 
transplants dry matter was significantly 13% (in first 
experiment) higher in silicic acid treatment in both 
experiments compared to control treatment (Figure 
4).

Discussion
 The literature search so far have given 
only very few publications studying the effect 
of Silicon on the growth and almost no findings 
about contents of mineral nutrients of trans-
plants of cucumber. The height of cucumber 
transplants was significantly higher and silicic 
acid treatment compared to control. As there 
was no information available about Silicon ef-
fects on cucumber transplants quality it will be 
given information about Silicon effects on the 
growth of cucumber mature plants. Similarly 
Miyake &Takahashi (1983) found that applica-
tion of silicate fertilizer promoted the growth of 
cucumber mature plants. Silicic acid increased 

the stem diameter of cucumber transplants. 
The stem diameter of cucumber transplants 
was significantly larger in silicic acid treatment 
in both experiments compared to control vari-
ant. The larger the stem diameter is better, be-
cause the plant can obtain more nutrients from 
soil through a thicker stem. This is in accord-
ance with the results of present investigation, 
because Si treatment increased the content of 
Nitrogen, Phosphorus and Magnesium in cu-
cumber transplants dry matter. Si gives a good 
start to cucumber transplants because it en-
hances growth of transplants, increases stem 
diameter allowing to acquire more nutrients 
from substrate and therefore it improves nutri-
ent uptake. 

Conclusion
 Cucumber transplants were taller and stem 
diameter was greater in silicic acid treatment com-
pared to control. The content of NO3, N, P, Mg were 
higher in Si treated plants.
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Figure 1. The height (cm; ***) and stem diameter (cm; ***) of cucumber transplants treated with silicic acid. Used signs: *** p<0,001; 
** p= 0,001 - 0,01; * p= 0,01 - 0,05; NS not significant, p>0,05.

Figure 2. The content of nitrates (mg/kg, **) in raw cucumber transplants and the content of nitrogen (%, *) in cucumber transplants 
dry matter (treated with silicic acid). 

Figure 3. The content of Phosphorus (%, **) and the content of Potassium (%, NS) in cucumber transplants dry matter (treated with 
silicic acid). 

Figure 4. The content of Calcium (%, NS) and the content of Magnesium (%, *) in cucumber transplants dry matter. 

 
 

 
 

 
 

 
 


