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Optimization of morphometric indexes of seedling of a pine
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The purpose. To determine stimulating effect of combined fertilizers and biostimulants of propagation
upon morphometric indexes of annual seedlings of pine, grown in film glasshouse. Methods. Field — for
determination of quantity indicators of edaphic germinating ability, preservation of plants of pine; laboratory
— for study of morphometric indexes of seedlings, length and mass of above-ground and rooted parts;
mathematical — for calculation of ratio between mass of above-ground part to mass of rootage; statistical -
for analysis of reliability of the gained results of probes. Results. Changes in morphometric indexes of
annual seedlings of pine under impact of combined fertilizers and biostimulants of propagation are shown.
Conclusions. Multicomponent fertilizers in combination with biostimulants of propagation manifest
stimulating effect on germinating ability, preservation and formation of seedlings of pine in hothouse
conditions.
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Under the influence of biogenic and anthropogenic stress factors pine plantations serve as the powerful
barrier and filter between the environment and man. The rainfalls are reduced and the water deficiency is
increasing because of the climate changes. Now this problem is actual in Ukraine and worldwide [5]. Pine
(Pinus sylvestris L.) belongs to widely areolar and highly pliable species, that is the basis of species
composition of forests in Ukraine, majority of which gradually degrades and needs reforestation cutting,
followed by reforestation [3].

Thus, at present the most urgent is the issue of development of new highly efficient and environmentally
friendly technologies that are able to intensify the processes of growth and formation of high-quality planting
of pine [4].

This problem can be solved by applying new highly efficient multi-fertilizers such as "Avatar-1" and
"Bioyodis" in combination with growth stimulators of broad spectrum - "Regoplant” and "Stimpo", that allows
to regulate metabolic processes directly, to mobilize incorporated potential opportunities laid down in the
genome, to improve plant resistance against moisture deficiency, low and high temperatures [2].

The purpose of research - to determine the effect of stimulating complex fertilizers and bio-stimulants of
growth on morphometric parameters of annual plants pine seedlings in greenhouse.

Materials and methods of research. Studies were part of a series of experiments using modern
composite fertilizers and bio-stimulants of growth under conditions of growing plant material plant pine. The
work performed at the arboretum of Kupyansk Forestry State Enterprise "Kupiansk forestry" Kharkiv region
in 2014-2015 biennium.

The object of the study were one-year pine seedlings that were grown in stationary unheated spring and
summer greenhouse with plastic coating, equipped wih the stationary atomizing irrigative system in
compliance with the rules for operation and regulation of microclimate. The humidity of the substrate was
continuously maintained within 50-60% of the total water capacity. As a substrate using freshly prepared
mixture of sandy upper horizon from the tent pine plantations and local lowland peat milling workpiece.

Pre-seed processing performed within 18 hours in aqueous bio-stimulants growth "Regoplant" and
"Stimpo" in concentrations of 0.5, 1.0, 1.5, 2.0 and 2.5 ml/L, complex fertilizers "Avatar-1" and "Bioyodis" -



2.5, 5.0, 10.0, 15.0 ml/l and mixtures in optimal concentrations "Regoplant" (1.5 ml/l) + "Avatar-1" (5 ml/l),
"Regoplant” (1 5 ml/l) + "Bioyodis" (10 ml/l), "Stimpo" (2.0 ml/l) + "Avatar-1" (5 ml/l), "Stimpo" (2.0 ml/l) +
"Bioyodis" (10 ml/l). Pre-treatment of seeds in water as a control/

Seeds were sown during achieving top layer of greenhouse substrate temperature + 6-7 ° C. During the
studies measured soil germination in 21 days, survival of crops in autumn - 180 th, morphometric parameters
of seedlings spring 360 th day, as well as the length of the ground part and root system (cm) thick root collar
(mm), weight of aerial parts and root (g). Calculated as indicator plants grown as the ratio of the mass of the
weight of the aerial parts to weight of the root system seedling of pine as follows:

Ma
T Mr

where C - the ratio of the mass of the aerial parts to weight of the root system seedling of pine;

Ma - weight of the aerial parts of seedlings, g;

Mr - weight of the root system of seedling, g.

Every variant of the experiment included 200 even-aged seedlings, repetition - quadruple. The results are
statistically processed by methods of variation statistics ANOVA.

Results. The soil germination and survival are the main quantitative indicators of morphometric
parameters of Scots pine seedlings. The using of complex fertilizers and biostimulants of growth resulted a
significant stimulating effect on the growth and development of plants of Scots pine seedlings (Table. 1).
Under these conditions observed a linear dependence between the dose and obtained effect.

In this way, the best concentration for pre-treatment plant seedlings of Scots pine of growth biostimulants
"Regoplant" or "Stimpo" are 2.0 ml/l, multicomponent fertilizers "Avatar-1" - 5.0 and "Bioyodis" - 10 ml/l of
water .

By the indicator of soil germination was observed a significant increase in the number of sprouted seeds
in versions of preparations Stimpo (2.0 ml/l) by 6.1% and Avatar-1 (5.0 ml/l) to the 5.6% for control. Among
the mixes of preparations the most soil germination was found in the variant Stimpo (2.0 ml/l) + Avatar-1 (5
ml/l), which accounted for 15.3% for the control.

The autumn dimensions was found a similar dependence of the number of surviving of Scots pine
seedlings in variant Stimpo (2.0 ml/l) - 7.4%, Avatar-1 - (5.0 ml/l) - 6.8, and mixtures of Stimpo (2, 0 ml/l) + 1
Avatar-1 (5 ml/l) - 10.1% for the control. It is obvious that the use of mixtures of preparations Stimpo (2.0
ml/l) + Avatar-1 (5 ml/l) for the pre-treatment of seeds leads to increase in the number out plant material by
27% as compared with the control.

1. The efficiency of influence growth biostimulants and complex of fertilizers on the morphometric
parameters annual seedlings of Scots pine

Spring- Autprgn Morphometric  parameters of the
summer ?%I(()) seedlings in spring
(21 days) days) (360 days)
Ne Complex of fertilizers, y T
Vari | growth biostimulants and o o . o] o> | £°
ant | mixtures o _ €4 |SEE |63 Sa | o E
Germination, | Survival, |5 |62 (520 55 | O
% % 22 |s>» |88 | 22| E>
22 |25¢c|foc| BE | B3
T85/8c5acE[=8 | =29
1 Control, treatment  of | g5 4,3 5 81,0£34 | 106 |17,7 |20 |105 |0,32
seeds in water
2 Regoplant (0,5 ml/l) 82,0+3,1 79,2+3,3 10,8 17,7 | 2,1 1,10 10,33
3 Regoplant (1,0 ml/l) 85,5+2,6 80,5+3,1 11,3 176 |22 1,23 10,37
4 Regoplant (1,5 ml/l) 85,9+2,3 83,5%+2,2 12,0 18,1 2.1 1,34 10,39
5 Regoplant (2,0 mi/l) 87,4121 82,0£3,0 | 12,7 |186 |22 1,52 | 0,40
6 Regoplant (2,5 ml/l) 85,2+2,7 82,2+3,4 11,3 17,8 |23 1,23 0,38
7 Stimpo (0,5 ml/l) 84,5+3,5 80,6+3,2 11,0 179 2.2 1,16 | 0,34
8 Stimpo (1,0 ml/l) 85,2+3,3 81,0+3,0 11,4 18,1 2,2 25 10,38




9 [ Stimpo (1,5 mill) 87,7425 833128 | 124 [185 |23 [145 |041
10| Stimpo (2,0 mill) 90,2+2.0 87,0826 | 133 [ 192 |22 |1,66 | 043
11| Stimpo (2,5 mill) 85,2:2.8 82,2:31 | 11,6 | 180 |21 | 1,25 | 040
12| Avatar-1 (2,5 mifl) 84,7:3,3 82,0:29 | 118 |17,7 |22 [1.26 |0,38
13| Avatar-1 (5,0 mill) 89.8+1.3 86,5:1,5 | 131 | 18.8 |23 | 157 | 042
14| Avatar-1 (10,0 mi/l) 85,523,0 83,2121 | 12,3 | 184 |21 [1,39 0,39
15| Avatar-1 (15,0 mill) 84,013,3 80,1228 | 11,8 | 185 |21 [ 1,18 | 034
16| Bioyodis (2,5 mill) 83,741,3 79,7432 | 109 | 17,4 |20 [1.10 |0,33
17 | Bioyodis (5,0 mi/l) 85,042.1 83,0t21 | 113 | 188 |22 [1.23 |0,35
18 | Bioyodis (10,0 ml/l) 86,8+2.3 81,6£2,3 |121 | 186 |23 |133 |0.38
19| Bioyodis (15.0 mi/l) 84,3125 81.0:22 | 11,6 | 181 |21 [ 1.16 |0.35
20 | Regoplant (1.0 M)+ 93547 1 86,3t24 |135 |19,0 |24 |170 |044
vatar-1 (5 ml/l)

21 | Regoplant (1.5 mif) +1 gq 5,56 84,0:31 | 132 |187 |22 |158 |0,41

Bioyodis (10 mi/l)

Stimpo (2,0 mll) +
2 | pvmeey o 98,0+2,0 892+19 |149 |195 |24 |191 |047
23 gfg‘;ggis ((120’?“”';“'/') * | 91,5427 87.7¢25 | 139 |192 |25 |170 |045
Standard deviation — - 0,5 0,7 0,1 0,07 0,02

In 360 day of the experiment we done linear measurements of morphometric parameters seedlings which
the variant of pre-treatment of preparation Stimpo (2.0 ml/l) + 1 Avatar-1 (5 ml/l) revealed a significant
increase in the length of the aerial parts of plants 40.6 % to the control, root system - 10.2, Diameter of the
root collar - 20%. The growth of the size was accompanied by accumulation of vegetative mass of plants
seedlings of Scots pine (Pic. 1).
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Pic. 1. The ratio of weight of the aerial parts and to the root system of Scots pine seedlings, which
processed of growth biostimulants

Calculated the ratio of the mass of aerial annual to the mass of the root system of Scots pine seedlings,
as an integral indicator of the quality formation planting material. It is established that the plants seedlings
wich processed the biostimulants of growth "Regoplant” and "Stimpo" increase the intensive accumulation
biomass than the control.



Conclusions

The presowing treatment of the seeds for 18 hours. in aqueous solutions of biostimulators of growth
“Regoplant” and “Stimpo”, multicomponent microfertilizers “Avatar-1” and “Bioyodis” and it mixtures in the
optimal concentrations causes for reliable activation of the formation plant seedlings of Scots pine. The
optimal concentration for the pre-treatment of seeds of Scots pine of biostimulants of growth "Regoplant" and
"Stimpo" is 2.0 ml/l fertilizer "Avatar 1" and "Bioyodis" 5.0 and 10 ml/l. The results is topical for optimizing of
morphometric parameters, improving germination and growth of annual seedlings of Scots pine in the
greenhouse conditions.
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