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ABSTRACT 
 

Commercial substrates have the greatest application in the production of ornamental flowers. Depending on the species being produced, there is an adequate 
substrate for each production. Thanks to a wide range of commercial substrates, they can be completely adapted to the type of plants, and provide everything they 
need in the most sensitive stage of life, as well as in the later stages.  
The research is based of the possibilities and effectiveness of different substrates on growth and development of roots and above ground parts of the Globe 
amaranth (Gomphrena globosa L.), in the seedling phase and in the adult plant phase. The research was conducted in the Nursery "Gornja Puharska" Prijedor, during 
2019. The substrates used in the experiment are a mixture of garden soil, Baltic and peat of Grahovo; Hawitta baltisches UBI 20 Tonsubstrat 2, and Klasmann-
Deilmann - TS3 Medium basic substrate. Measurements of morphological parameters of growth and development of plants (plant height, number of leaves and 
flowers, and flower diameter) were performed, as well as determination of fresh and dry weight of roots and above-ground parts and the number of seeds. 
Efficiency of use Klasmann-Deilmann - TS3 Medium basic substrate is reflected in an increase in the average value of vegetative morphological parameters (plant 
height and number of leaves) of seedlings and adult plants of the Globe amaranth. Furthermore, this substrate had a positive effect on both fresh and dry mass of 
adult plants, as well as on the number of obtained seeds, compared to the other two substrates. Efficiency of use substrate which is a mixture of garden soil, Baltic 
and peat of Grahovo, is reflected in the increase of average values of generative morphological parameters (number of flowers and flower diameter) of the Globe 
amaranth - Gomphrena globosa L., compared to applied commercial substrate. 
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MATERIAL AND METHODS 
 

The research was conducted in the Nursery "Gornja Puharska" 
Prijedor, during 2019. Experiment was set up in a split-plot design 
with four replications and three treatments: a mixture of garden soil, 
Baltic and peat of Grahovo (A1) - control group, Hawitta baltisches 
UBI 20 Tonsubstrat 2 (A2) - treatment, and Klasmann-Deilmann - TS3 
Medium basic substrate (A3) - treatment. The trial consisted a total 
of 120 plants. The substrate mixture, commonly used in this nursery, 
for perennials and annual flowers is a mixture of garden soil, Baltic 
and peat of Grahovo. In Jun, when seedlings developed two pairs of 
true leaves they were transplanted into polyethylene pots φ 17 cm 
diameter. During seedling phase (to the end of July) measurements 
of morphological parameters of growth and development of the 
seedlings, plant height (cm), number of leaves, flowers and flower 
diameter (mm) were carried out. After seedling phase, plants were 
moved to the open field, and this phase last until to the end of 
October. The following parameters were recorded: plant height (cm), 
number of leaves, flowers and seeds, flower diameter (mm), fresh 
and dry weight (g) of plants. 

INTRODUCTION 
 

 Right choice of the suitable substrate contributes a lot in the successful ornamental 
flower production. With the development and the expansion of the horticultural 
industry the availability of the suitable substrate is going to be limited. Garden soil 
and peat are the most used growing substrates for the container production of 
ornamental plants (Tariq et al., 2012). Peat is the most widely used substrate for 
potted plant production in nurseries, affecting the nutrients, pH, biological stability, 
absorption capacity and also effects the dissolved organic matters in the soil (Marfa 
et al., 2002; Ribeiro et al., 2007; Caballero et al., 2007). Soil is fine for plants in 
gardens but it is not a good choice for plants in containers because the frequent 
water demanded by container plants will causes moist soil. On the other hand, the 
high cost and low availability of quality peat limit its use. The combination of garden 
soil and peat moss is very beneficial for plant growth. Gomphrena globosa L. - Globe 
amaranth is a popular edible plant used as food colourant, in traditional medicine, 
and it is ideal for public green areas. It is very heat tolerant and drought resistant 
plant, blooms continuously throughout summer and early fall.  
The aim of this research is to evaluate the possibilities and effectiveness of different 
substrates on growth and development of roots and above ground parts of the Globe 
amaranth (Gomphrena globosa L.), in the seedling phase and in the adult plant 
phase. 
 

Table 1. Effects of different substrates on morphological parameters of Globe amaranth (Gomphrena globosa 
L.) seedling (A1- control - mixture of garden soil, Baltic and peat of Grahovo; A2- treatment - Hawitta 
baltisches UBI 20 Tonsubstrat 2; A3- treatment - Klasmann-Deilmann - TS 3 substrate; means marked with 
different letters a,b,c significantly differ at p <0.05) 

Morphological parameters  

of seedlings 

Plant height 

(cm) 

No. of 

leaves 

No. of 

flowers 

Flower 

diameter (mm) 

Treatment 

variant (A) 

Control (А1) 15.45c 44.25c 3.15a 9.39a 

Treatment (А2) 19.33b 49.49b 1.29c 6.45c 

Treatment (А3) 20.58a 52.81a 2.14b 6.86b,c 

Average 18.45 48.85 2.19 7.57 

LSD 
0.05 0.9426 2.4202 0.6417 0.9832 

0.01 1.3543 3.4773 0.9220 1.4126 

  
Plant height 

(cm) 

No. of 

leaves 

No. of 

flowers 

Flower 

diameter (mm) 

А1xА2 ** ** ** ** 

А1xА3 ** ** * ** 

А2xА3 * * * ns 

Table 2. Effects of different substrates on morphological parameters of Globe amaranth 
(Gomphrena globosa L.) adult plants (A1- control - mixture of garden soil, Baltic and peat of 
Grahovo; A2- treatment - Hawitta baltisches UBI 20 Tonsubstrat 2; A3- treatment - Klasmann-
Deilmann - TS 3 substrate; means marked with different letters a,b,c significantly differ at p <0.05;) 

Morphological parameters of  

adult plants 

Plant height 

(cm) 

No. of 

leaves 

No. of 

flowers 

Flower 

diameter (mm) 

Treatment 

variant (A) 

Control (А1) 21.84а 101.11а,b 28.59c 15.93c 

Treatment (А2) 24.81b 103.31а,c 19.40а 11.44а,b 

Treatment (А3) 26.06c 109.19c 26.77b,c 12.35b 

Average  24.24 104.54 24.92 13.24 

LSD 
0.05 1.1536 5.2379 3.4789 0.7957 

0.01 1.6575 ns 4.9984 1.1432 

  
Plant height 

(cm) 

No. of 

leaves 

No. of 

flowers 

Flower 

diameter (mm) 

А1xА2 ** ns ** ** 

А1xА3 ** ** ns ** 

А2xА3 * ns ** ns Table 3. Effects of different substrates on fresh weight (FW) and dry weight (DW) 
of plants, and number of seeds of Globe amaranth (Gomphrena globosa L.) (A1- 
control - mixture of garden soil, Baltic and peat of Grahovo; A2- treatment - 
Hawitta baltisches UBI 20 Tonsubstrat 2; A3- treatment - Klasmann-Deilmann - TS 
3 substrate; means marked with different letters a,b,c significantly differ at p <0.05;) 

Morphological parameters of  

adult plants 

Fresh weight 

FW (g) 

Dry weight 

DW (g) 

No. of  

seeds 

Treatment 

variant (A) 

Control (А1) 131.06b 27.84b 32.64b 

Treatment (А2) 122.27b,c 24.61c 23.40c 

Treatment (А3) 151.37a 34.75a 41.20a 

Average  134.90 29.07 32.46 

LSD 
0.05 9.1856 2.8324 0.8765 

0.01 13.1977 4.0695 1.1836 

  
Fresh weight 

FW (g) 

Dry weight 

DW (g) 

No. of  

seeds 

А1xА2 ns * ** 

А1xА3 ** ** ** 

А2xА3 ** ** ** 

 
RESEARCH RESULTS 

 

CONCLUSIONS 
From the above results, it can be concluded that 
commercial substrate Klasmann-Deilmann - TS 3 
Medium basic, and mixture of garden soil, Baltic and 
peat of Grahovo are favorable in Globe amaranth 
production. In this substrates plants have better 
development of all investigate morphological 
parameteres, especially an increase in the average 
values of the number and diameter of the flower, as the 
main decorative elements of ornamental plants. Also, in 
this substrates the plant produces a huge number of 
seeds, which is very important because this plant is 
propagated by seeds. 
 

ns = not significant 


