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INFLUENCE OF GROWTH STIMULATORS ON PHOTOSYNTHETIC 
ACTIVITY OF SPRING BARLEY CROPS 

 
Modern technologies for growing spring barley (Hordeum vulgare L.) in order 

to increase yields attach great importance to the treatment of various methods, both 
seeds and plants, especially with the use of environmentally friendly drugs. Among 
the most promising areas of the latest technology in crop production is the use of 
numerous plant growth stimulants [1]. The soil of the experimental plots is sod-
podzolic medium-loamy with pH 6.0 and content of P2O5 205 mg/kg, K2O 117 mg/kg 
and easily hydrogenated nitrogen 81 mg/kg. The arable horizon 0–20 cm contains up 
to 5 % humus, 0.15 % nitrogen and 0.10 % phosphorus. 

Barley was sown in the first decade of May with a John Deere 730 seeder with a 
row spacing of 15 cm. The sowing rate was 4.5 million viable seeds per hectare.  

Barley seeds were not treated with fungicides before sowing, but only with 
natural growth regulators: Epin-extra (active substance epibrassinolide, 0.025 g/l), 
Zircon (0.1 g/l mixture of chlorogenic and chicory acids) and Bischofite, which is a 
natural chlormagnesium complex containing trace elements: potassium, calcium, 
sodium, copper, iron, silicon, titanium, molybdenum, lithium, boron, bromine, iodine, 
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etc. The active substance of Bischofite is magnesium chloride MgCl2 * 6H2O (up to 
99 g/dm3).  

Inoculation with Epin-extra and Zircon was performed at the rate of 20 ml per 
200 kg of seeds, and with 1 % Bischofite solution at the rate of 2 liters per 200 kg of 
seeds. In addition, spring barley was sprayed in the tillering phase with the STS12 
Hagie sprayer with Epin-extra and Zircon stimulants at the rate of 50 g of the drug 
per 300 liters of water per 1 hectare, Bischofite solution was applied at the rate of 2 
liters per hectare [2]. 

The analysis of the effectiveness of growth stimulants was performed on the 
following indicators: leaf surface area, photosynthetic potential of crops, productivity 
of photosynthesis of crops. 

The results of studies to study the influence of bischofite on the ontogenesis of 
spring barley varieties are shown in table. 

Table. The effect of growth stimulants on the photosynthetic activity of 
spring barley (average values for 3 varieties) 

Note: the difference between the mean values of control and experiment is significant at  
p <0,01 for all variants. 

Source: personal research of the author. 
 
It should be noted that among all the treatment options, the most intensive 

assimilation surface of plants works under the influence of Bischofite solution. It was 
during its application that the maximum increase in leaf surface area was recorded in 
plants of Helios variety by 10.9 %, Vakula variety by 6.6 %, Parnassus variety by 5.4 %. 

Thus, the use of solutions of Epin-extra, Zircon and Bischofite on the variety 
Helios contributed to an increase in photosynthetic potential, respectively, by 0.03; 0.09 
and 0.08 million m2 * per day/ha or 1.8; 5.2 and 4.7 %, compared with the control [3]. 

Indicators of the photosynthetic potential of plants of the Vakula variety also 
exceeded the control by 0.09 million m2 * per day/ha or 4.6 % when treated with the 
stimulant Epin-extra. However, Zircon and Bischofite treatment proved to be less 
effective and, as a result, reduced the photosynthetic potential relative to control by 
0.09 and 0.12 million m2 * per day/ha or by 5.0 and 6.8 %, respectively [4]. 

In the Parnassus variety, an increase in the photosynthetic potential of crops 

 
Stimulator 

 

Leaf surface area, 
thousand m2/ha 

Photosynthetic potential of 
crops, million m2 * day/ha 

Productivity of 
photosynthesis of crops, 

g/m2 * days 
Helios Vakula Parnas Helios Vakula  Parnas Helios Vakula Parnas 

Control 35,1 36,5 36,2 1,62 1,86 1,56 2,27 2,59 2,74 
Epin-extra 36,8 36,7 37,1 1,65 1,95 1,59 2,32 2,64 2,80 
Zircon 35,4 36,9 37,5 1,71 1,77 1,72 2,29 2,66 2,82 
Bischofite 39,4 39,1 38,3 1,70 1,74 1,69 2,33 2,75 2,86 
HCP05 0,8 0,8 0,8 0,08 0,08 0,13 0,07 0,08 0,07 
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with the use of growth stimulants Epin-extra, Zircon and Bischofite was found 
compared to the control by 0.03; 0.16 and 0.13 million m2 * per day/ha or 1.8; 9.3 and 
7.6 %, respectively. 

Thus, the rate of photosynthesis productivity in Helios barley plants with the use 
of Epin-extra and Bischofite increased compared to the control by 2.1 and 2.5 %, 
respectively. A slight increase in this indicator (0.8 %) was observed with the use of 
Zircon [2, 3, 5]. 

Significantly different indicators of photosynthesis in plants of Vakula and 
Parnassus, which were treated with Bischofite solution. The increase in these 
indicators is 5.8 % in the variety Vakula and 4.1 % in the variety Parnassus. 

Therefore, pre-sowing treatment of seeds and spraying of spring barley crops in 
the tillering phase with Epin-extra and Zircon stimulants in doses of 50 g/ha and 1 % 
Bischofite solution at a dose of 2 l/ha accelerated the onset of phenological phases 
and, in general, reducing the duration of the growing season compared to control. The 
use of these drugs at the stage of tillering of barley plants contributed to the increase 
of the leaf surface area of plants, which in turn led to an increase in the 
photosynthetic potential of barley crops and photosynthesis productivity. The greatest 
effect was observed when using Bischofite solution. 
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