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Abstract 
The article presents the results of the work on the selection of the plant assortment and assessment of the 

applicability of the use of substrates with the addition of a bacterial granulated fertilizer for container and vertical 
planting based on phytomodules of rare watering. The prospects for using different species and varieties of perennial 
plants, as well as the effect of using Bactoplant on the morphometric parameters of plants in container culture, are 
estimated. 
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Fig. 1. Appearance of vertical garden on 

the basis of phytomodules of rare watering 
immediately after planting 
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Table 1. Assortment of plants that are promising for growing in vertical gardening systems in open ground conditions 

 
No 

 
Name 

 
Latin name 

1 2 3 
 

 
1.  Anaphalis margaritacea 
2.  Aster alpinus 
3.  Aurinia saxatilis  
4.  Bergenia cordifolia 
5.  Bergenia pacifica 
6.  Vinca major 
7.  Vinca minor 
8.  Brunera macrophylla 
9.  Glechoma hederaceae 

10.  Lysimachia nummularia 
11.  Veronica spicata 
12.  Veronica incana 
13.  Parthenocissus quinquefolia 
14.  Heuchera  hybrida  
15.  Heucherella tiarelloides 
16.  Geranium cantabrigense 
17.  Origanum vulgare 
18.  Ajuga reptans 
19.  Iberis sempervirens 
20.  Fragaria viridis 
21.  Fragaria vesca 

1.  Campanula carpatica 
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1 2 3 

2.  Nepeta  faassenii 
3.  Lavandula angustifolia 
4.  Alchemilla mollis 
5.  Pulmonaria saccharata 
6.  Agastache aurantica 
7.  Agastache foeniculum 
8.   Saponaria ocymoides 
9.  Mentha piperita 
10.  Sedum spectabile 
11.  Sedum spurium 
12.  Hylotelephium ewersii 
13.  Sedum kamtschaticum 
14.  Sedum reflexum 
15.  Artemisia schmidtiana 
16.  Anthemis nobilis 
17.  Thymus serpyllum 
18.   Achillea millefolium 
19.  Phlox divaricata 
20.  Phlox subulata  
21.  Stachys germanica  
22.  Cerastium biebersteinii 

 
44.  Bacopa diffusus 
45.  Brachykome iberidifolia 
46.    
47.  Diascia vigilis 
48.   Diascia fetcaniensis 
49.  Dichondra repens 
50.  Euphorbia hypericifolia 
51.  Helichrysum petiolare 
52.  Lobularia maritima 
53.  Ipomoea batatas 
54.  Pelargonium peltatum 
55.  Pelargonium zonale 
56.  Pelargonium odoratissimum 
57.   Pelargonium betulinum 
58.   Pelargonium vitifolium 
59.   Pelargonium panduriforme 
60.   Pelargonium dichondraefolium 
61.   Pelargonium glutinosum 
62.   Pelargonium cucullatum 
63.   Pelargonium grossularioides 
64.   Pelargonium mellisimum 
65.   Pelargonium parviflorum 
66.   Pelargonium crithmifolium 
67.   Pelargonium scabrum 
68.  Scaevola aemula 

 
69.  Milium effusum 
70.  Koeleria glauca 
71.   Festuca valesiaca 
72.  Festuca cinerea 
73.  Agrostis capillaris 
74.  Deschampsia cespitosa 

 
75.  Carex comans 
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Southern Comfort
-

Root Beer  -
H. hybrida 'Cappuccino', 'Obsidian', 'Velvet Night

-

 
Bacillus 

amyloliquefaciens  

 
 

 

4%   
 

  
 

Table 2. Influence of granular bacterial fertilizer on the growth and development of yarrow plants 

 
Option of experience 

-  
Number of leaves in the rosette, pcs. 

 
Amount of growth 

 
the middle  

of vegetation 

 
the end  

of vegetation 

 
pcs. 

 
% to control 

   21,2 100,0 
   28,7 135,4 
   131,4 619,8 
   74,8 352,8 

05 2,26 8,27 5,15  

: -
-  

Note: Accounting: During the active growth phase in 1.5 months after the 2nd application (14 July 2017), at the end of 
the growing season in 3.5 months after the 2nd application (14 September 2017) 

  

 3). 
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Fig. 2. Influence of fertilizer on the development of yarrow plants at the end of the growing season 

 
  

 
Table 3. Influence of granular bacterial fertilizer on the habit of yarrow plants 

 
Option of 

experience 

 
Longitude 
of leaf, cm 

 
Amount of 

growth, % to 
control 

 
Width of 
leaf, cm 

 
Amount of 

growth, % to 
control 

  
  

,  
Weight of 

overground part 
of the plant, g 

 
Amount of 

growth, % to 
control 

  100,0  100,0  100,0 
  163,3  171,3  149,0 
  193,8  204,3  392,5 
 25,4 198,4  186,9  194,0 

05 2,64  0,56  4,97  

:  
Note: Accounting was conducted at the end of the growing season (23 October 2017) 
 

 

 

 

 

 
 

 A. foeniculum 
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Table 4. Influence of granular bacterial fertilizer on the growth and development of plants A.foeniculum 

 
Option of experience 

 
Height of plant, cm 

 
Value of growth 

 
middle of vegetation 

 
the end of vegetation 

 
cm 

 
% to control 

   10 100,0 
   10,9 109 
   12,1 121 
 34   11,4 116,3 

05 2,44 2,63 0,19  

: -
-  

Note: Accounting: During the active growth phase in 2 months after the 2nd application (14 July 2017), at the end of 
the growing season in 4 months after the 2nd application (14 September 2017) 

 

 
 

 5). 
 

  
Table 5. Influence of bacterial fertilizer on the growth and development of lavender plants 

 
Option of experience 

 
Height of plant, cm 

  
Value of growth 

 
the middle of 

vegetation 

 
the end  

of vegetation 

c  
cm 

  
% to control 

   2,1 100,0 
   3,5 157,1 
   4,9 233,3 
   4,1 195,2 

05 0,86 1,97 1,18  

: -
 -  

Note: Accounting: during the active growth phase in 1,5 months after the 2nd application (14 July 2017), at the end of 
the growing season in 3,5 months after the 2nd application (14 September 2017) 

7,1% 
153,5%  
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Table 6. Effect of granular bacterial fertilizer on the mass of the aboveground part of lavender plants 

 
Option of 

experience 

 
Weight of 

overground 
part of the 

plant, g 

 
Value of 

growth, % to 
control 

-

 
Number of 

shoots on the 
plant, pcs. 

 
Value of 

growth, % to 
control 

-  

 
Number of 

leaves on the 
plant, pcs. 

 
Value of 

growth, % to 
control 

  100,0  100,0  100,0 
  253,6  131,5  140,4 

  407,1  175  165,2 
  300  158,3  145,4 

05 0,13  1,22  1,89  

  
Note  Accounting was conducted at the end of the vegetation period (23 October 2017) 
 

 
 

 

 

Bacillus amyloliquefaciens. 
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Development of an Assortment of Plants and Effective Substrates for
Vertical Gardening in Urban Environment 

(Received in January, 2018; Accepted in April, 2018; Available Online from 8th of May, 2018) 

 
Summary 

 
The article reports on the selection of plants and assessment of applicability of substrates with added bacterial 

granulated fertilizer for container and vertical gardening based on phytomodules of rare watering. The perspectives of 
application of different species and varieties of perennial plants, as well as the effect of biofertilizer Bactoplant on the 
morphometric parameters of plants in container culture are discussed. 

Based on the analysis of literature and experimental data, an assortment of flowering and ornamental plants has 
been developed, including 75 taxa that can be used in vertical gardening in open urban environments. High 
decorativeness of heuchera ( ), bellflower (Campanula carpatica), Faassen's catnip (Nepeta 
faassenii), boreal chickweed (Cerastium biebersteinii), blue fescue (Festuca glauca), colonial bentgrass (Agrostis 
tenuis), tufted hair grass (Deschampsia cespitosa) when using this type of gardening is shown. The cultivars with fairly 
large leaf plates and high rate of growth, such as Southern Comfort and Root Beer, are among the most promising kinds 
of heuchera. Sweet potato (Ipomaea batatas), graceful spurge (Euphorbia hypericifolia), silver bush everlasting flower 
(Helichrysum petiolare), Swan River daisy (Brachykome iberidifolia) are promising for seasonal cultivation in vertical 
gardening on the basis of phytomodules of rare watering.  

The two-year experiments on assessing winter hardiness of the plants in vertical gardening show that in the 
conditions of Belarus boreal chickweed, blue fescue, and tufted hair grass can overwinter successfully in phytomodules 
placed above the snow level. The successful wintering largely depends on the optimum moisture regime in winter. 

The effectiveness of the fertilizer on the basis of Bacillus amyloliquefaciens was carried out during the growing 
season of 2017. Agastache foeniculum 'Golden Jubilee', Achillea millefolium 'Cherry Queen', Lavandula angustifolia 
were used for the tests. The fertilizer enriched with bacterial culture is shown to be effective in container culture of 
perennials. A stimulating effect of double application of the granulated bacterial fertilizer on the length and width of the 
leaves, as well as the mass of the ground part of plants and the number of leaves in yarrow; the height, weight, and 
number of shoots and leaves in lavender; the height of anise hyssop is shown. The article reports on the selection of 
plant assortment and assessment of applicability of substrates with added bacterial granulated fertilizer for container and 
vertical gardening based on phytomodules of rare watering. The perspectives of application of different species and 
varieties of perennial plants, as well as the effect of biofertilizer Bactoplant on the morphometric parameters of plants in 
container culture are discussed. 


