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Summary. The essence of the seed preparation process is 

the treatment of seed to protect plants against soil 

pathogens or seed-borne pathogens, as well as against 

pests attacking plants. Seed fertilizers are mineral 

fertilizers containing nutrients that, when applied to seed 

during seed preparation, become readily available to the 

developing root system during germination and initial 

plant growth. The purpose of this work was to evaluate 

the effect of Dr Green Prime seed fertilizer on energy and 

germination ability of wheat. Within the work wheat 

seeds in 5 variants were analysed, e.g., with the 

application of Dr Green Prime seed fertilizer, seed 

dressing A and fungicide A. The most kernels have 

germinated in the variant that has been treated with seed 

dressing A and Dr Green Prime. Only a small level of 

mould infestation or absence of the infestation was 

observed for seeds treated with seed dressing A. Aside 

from germination energy, ability and the level of 

infestation with moulds, the cotyledons and roots were 

weighed 12 days after the start experiment. The greatest 

mass of cotyledons and roots was observed for treatment 

with seed dressing A and Dr Green Prime 5.5 and 1.7 g, 

respectively.  
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INTRODUCTION 

 

In order to limit the infestation of pathogens of wheat 

kernels, it is essential to ensure that the seed is healthy in 

the first instance [14, 15, 19]. Currently the most common 

way of protecting seed is chemical treatment [20, 28]. It is 

the cheapest and technically simple treatment. It is also 

the only effective way of destroying diseases transmitted 

by seed [17]. Treating the seeds with chemicals is 

intended to protect grains from diseases that otherwise 

could not be tackled in the early stages of plant 

development. [1, 2, 7]. Seeds germinating in the soil are 

exposed to various pathogens, among others, by fungi of 

the genus: Fusarium, Pythium, Rhizoctonia [18, 23, 26, 

30]. In particular very harmful are fungi of the genus 

Fusarium causing pre-emergence and post-emergence 

gangrene of seedlings [6,13]. Gangrene of seedlings is 

caused by various species of Fusarium, e.g., F. 

avenaceum, F. culmorum, F. graminearum and F. nivale 

[8, 9, 22, 25].  

Recently, in addition to the use of seed dressings, seed 

fertilizers are utilized. They are applied to seed, even 

before sowing. Therefore this is the first fertilization of 

arable crops, which aims at providing young seedlings 

with micro and macroelements necessary in the early 

phases of their development [16]. The selection of 

nutrients that should be included in the seed fertilizer 

should be preceded by an assessment of the condition of 

the seed treatment. This is a result of both the quality of 

the seed and to the threat to the germinating plant 

presented by soil pathogens. [4,10]. The chemical 

composition of the fertilizer should also be adjusted 

accordingly. In the case of cereals in the early stages of 

development, micronutrients such as manganese, copper 

or zinc play a vital role [27]. Cereals are sensitive to the 

deficiency of these elements. Manganese is involved in 

the processes of nitrogen uptake, vitamin C and protein 

synthesis as well as respiration and photosynthesis [12]. 

Manganese deficiency causes a disturbance in the normal 

growth and development of plants and a decrease in the 

overall condition of the crop [11]. It is also responsible 

for the stability of chlorophyll, preventing its 

photodegradation. Copper has a positive impact on the 

development and structure of tissues; it is involved in 

their synthesis, and in nitrogen metabolism [21]. Zinc, in 

turn, participates in metabolism, protein synthesis, and 

increases the efficiency of nitrogen fertilization [3,5]. 

Providing the seeds the best conditions for germination is 

the first and fundamental stage of any cultivation 

technology [29]. According to the literature, in addition to 
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the aforementioned functions, the fertilizers may also 

limit the growth of phytopathogenic fungi on the seed 

surface [11].  

The purpose of this work was to determine the effect 

of Dr Green Prime on the germination energy and 

germination ability of wheat seed in comparison to other 

dressing materials.  

 

 

MATERIALS AND METHODS 

 

In September 2016 year, in the Laboratory of the 

Department of Agricultural and Food Production 

Engineering at the Faculty of Biology and Agriculture of 

the University of Rzeszow a rigorous laboratory 

experiment was conducted to determine the effect of Dr 

Green Prime on the germination energy and germination 

ability of five wheat varieties: Kilimanjaro, Boomer, 

Mulan, Cubus and Meister. For the treatment of wheat 

kernels the following formulations were applied at the 

doses recommended by the labelling: fungicide A 200 g 

fertilizer for 5 l of water (for 1 t of seed), seed dressing A 

2 l of seed dressing for 4 l of water (for 1 t of seed), seed 

fertilizer Dr Green Prime 2 l of fertilizer for 4 l of water 

(for 1 t of seed).  

The principle of determining the germination energy 

and germination ability of wheat seed consisted in 

deducting 5 samples of 100 pure and undamaged wheat 

kernels from each variety and then treating them 

according to the following procedures: 1. Seeds without 

treatment (blank sample). 2. Seeds with the seed fertilizer 

Dr Green Prime. 3. Seeds treated with seed dressing seed 

dressing A. 4. Seeds treated with seed dressing and seed 

fertilizer Dr Green Prime. 5. Seeds treated with fungicide 

A and seed fertilizer Dr Green Prime.  

The treated wheat kernels were evenly distributed on 

trays lined with two layers of lignin and one sheet of filter 

paper moistened with 10 ml of water. Then it was covered 

with one sheet of moistened tissue paper and placed in a 

climate chamber for germination, where the thermostat 

maintained a constant temperature of 20°C and an air 

humidity of 90%. Daily, the top layer of filter paper was 

moderately moistened with tap water at 18-20°C, 

ensuring a constant moisturizing of the kernels. During 

the first three days of the experiment the light intensity 

was zero, while in the following days, 12 hours of 

illumination was used for 12 hours and for 12 hours 

illumination was zero (day/night). After 72 hours from the 

start of the experiment, the germination energy and the 

degree of infestation of the kernels with molds were 

determined. After 120 hours the germination ability and 

the degree of infection of the kernels by mould were 

determined. After 240 hours, the growth of the green 

mass and root mass were assessed, thereby the intensity 

of wheat growth depending on the applied treatment was 

determined. The experiment was performed in three 

repetitions for each test according to Polish Standard [24].  

 

 

RESULTS 

 

The average (n=3) count of germinated wheat kernels 

after three days of the experiment is presented in Figure 1. 

Most kernels germinated in the variant where seed 

dressing A and Dr Green Prime seed fertilizer were used. 

Differences between the other variants were not 

significant. Only seeds treated with fungicide A and Dr 

Green Prime seed fertilizer were characterized by a lower 

degree of seeds germination. All the tested varieties had a 

similar high level of germinated seeds. Only the 

Kilimanjaro variety had a slightly lower level of 

germination in comparison to other wheat varieties.  

 

 

 

 
Fig. 1. Germination energy of kernels belonging to selected wheat varieties for analysed treatment variants after 72 

hours of treatment  
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At 72 hours after the experiment was established, the 

percentage of kernels infected with mould was also 

calculated. The lowest degree of fungal infection was 

observed for kernels treated with: fungicide A and Dr 

Green Prime seed fertilizer, seed dressing A and Dr Green 

Prime seed fertilizer and seed dressing A. On the other 

hand the highest degree of fungal infection was observed 

for seeds from the blank sample (Figure 2). The most 

resistant to mould infection was the variety of Mulan 

wheat, then Kilimanjaro and Meister. The most susceptible 

varieties for mold infestation were Boomer and Cubus.  

At 120 hours after the experiment was started the 

germination ability of wheat kernels was determined 

(Figure 3). Only for fungicide A and Dr Green Prime the 

kernels showed reduced values in comparison to other 

tests. Blank sample, or seeds treated with Dr Green 

Prime, seed dressing A and Dr Green Prime or seed 

dressing A showed an even, high level of germination. 

Between the five analysed varieties of wheat, no 

significant differences could be noted; however, the 

Cubus variety is of particular interest. For 500 kernels, up 

to 499 germinated which was the best result of all tested 

varieties.  

At the 5
th

 day after the experiment was established, the 

percentage of seed infestation by mould was determined. 

Kernels that have not been treated or that were fertilized 

with Dr Green Prime have shown a higher susceptibility 

to fungal infections in comparison to other variants. Seeds 

treated with fungicide A and Dr Green Prime, seed 

dressing A and Dr Green Prime or seed dressing A were 

characterized with a relative low level of infestation with 

moulds. Among the varieties of wheat most resistant to 

fungal diseases was the variety Mulan. Her kernels were 

infected in a blank test and in the case of seed fertilizer 

only. The lowest resistance to fungal diseases showed the 

Boomer variety (Figure 4).  

 

 
Fig. 2. The level of kernels infestation with moulds for selected wheat varieties subjected to analysed treatments after 

72 hours  

 

 
Fig. 3. Germination ability of the selected wheat varieties after 120 hours of treatment 
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Fig. 4. The level of kernels infestation with moulds for selected wheat varieties subjected to analysed treatments after 

120 hours  

 

The observed wheat kernels were also evaluated for 

growth intensity, after 240 hours (10 days) from the 

beginning of the experiment. Wheat variety Kilimanjaro 

in a blank test was characterized by intense, levelled 

cotyledon growth and a significant mould infestation 

(Figure 5). In contrast, in the variant Dr Green Prime this 

variety was characterized by very intense and even 

growth of cotyledons, as well as low level of mould 

infection. Seeds treated with seed dressing A showed a 

moderately intensive and evenly growth. Also, seeds 

treated with this dressing showed no signs of mould 

infestation. The variant based on seed treatment with seed 

dressing A and Dr Green Prime seed fertilizer showed a 

positive impact on treated seeds. The Plant growth was 

dynamic and levelled, no fungal diseases in the form of 

moulds were found. In the fungicide A and Dr Green 

Prime variant, we observed a weak and moderately even 

growth of sprouts and no fungal diseases.  

The wheat kernels of Boomer variety showed a very 

weak and uneven growth of cotyledon and a high level of 

mould infestation (Figure 6). In turn, in the variant Dr Green 

Prime kernels were characterized by very intense and even 

growth of cotyledons and a low level of mould infection. 

Seeds of the Boomer variety, which were treated with the 

seed dressing A, were characterized by moderate intensity 

and an uneven growth of the cotyledon and absence of 

mould infestation. Plants treated with seed dressing A and Dr 

Green Prime had cotyledons characterized by a very intense 

and evenly growth and lack of mould infestation. Also the 

kernels treated with fungicide A and Dr Green Prime showed 

no signs of mould infestation. Their cotyledons were 

characterized by an intensive and even growth.  

In blank test the seeds of the Mulan variety were 

characterized by an intense and evenly growth of sprouts 

and mould infestation (Figure 7). A lower degree of 

kernels infestation was observed for seeds treated with Dr 

Green Prime seed fertilizer. Their cotyledons were even 

and the largest from all the variants. The kernels which 

surface was treated with the seed dressing were free of 

moulds. The growth of cotyledons was moderately 

intensive and even. Treatment of seeds with seed dressing 

A and Dr Green Prime resulted in an intensive an even 

growth of plants. There kernels were not infected by 

moulds. The Mulan variety treated with fungicide A and 

Dr Green Prime showed only slow and uneven growth. 

Also there were no moulds.  

 
Fig. 5. Growth and mould infestation of the kernels of variety Kilimanjaro after treatments at day 10 after the start of 

the experiment  
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Fig. 6. Growth and mould infestation of the kernels of Boomer variety after treatments at day 10 after the start of the 

experiment  

 

 
Fig. 7. Growth and mould infestation of the kernels of variety Mulan after treatments at day 10 after the start of the 

experiment  

 

In blank test the seeds of the variety Cubus were 

characterized by an intense and evenly growth of sprouts 

and a high degree of mould infestation. In turn, treatment 

of seeds with Dr Green Prime resulted a lower degree of 

mould infestation (Figure 8) while the cotyledon growth 

was intense and even. The seeds treated with seed 

dressing A were characterized by a slow and uneven 

growth of young plants. However there were no moulds 

present. Plants treated with seed dressing A and Dr Green 

Prime were characterized by a very intensive and even 

growth of the cotyledons. Also there was no mould 

infection. In the variant fungicide A + Dr Green Prime 

also no infection of the seeds by fungal diseases was 

noted. Young plants were characterized by moderate 

intensive and even growth.  

In blank test the seeds of the Meister variety were 

characterized by an intense and evenly growth of sprouts 

and the highest degree of mould infestation in comparison 

to other variants of this variety. Utilization of Dr Green 

Prime seed fertilizer resulted in an intense and even 

growth of cotyledon.  

Also a low degree of kernels infestation with mould 

was observed. Seeds treated with seed dressing A were 

characterized by a moderately intensive and even growth 

of cotyledon (Figure 9). There was no sign of moulds 

infestation. Also in case of seed dressing A and Dr Green 

Prime no moulds infestation was observed. The plants 

growth was intense and even. Seeds treated with a 

combination of fungicide A with Dr Green Prime showed 

an intensive and even growth. There was no mould 

infestation present.  

 

 
Fig. 8. Growth and mould infestation of the kernels of variety Cubus after treatments at day 10 after the start of the 

experiment  
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Fig. 9. Growth and mould infestation of the kernels of variety Meister after treatments at day 10 after the start of the 

experiment  

 

 
Fig. 10. Mass of cotyledons and roots for the selected wheat varieties after treatment with analysed variants 12 days 

after the start of the experiment  

 

Taking into account the mass of cotyledons of the 

observed wheat varieties the values measured were 

comparable. Mass of above-ground parts for blank 

sample, Dr Green Prime, fungicide A and Dr Green Prime 

were on comparable level (Figure 10). The highest mass 

of cotyledon was observed in for seeds treatment with 

seed dressing A and Dr Green Prime. The lowest mass 

was observed for the treatment with seed dressing A. The 

highest mass of roots was observed for wheat varieties 

which seeds were treated with seed dressing A and Dr 

Green Prime. In other variants the roots mass was on 

comparable level.  

 

 

CONCLUSIONS 

 

1. Utilization of Dr Green Prime seed fertilizer had a 

positive impact on the germination energy and 

germination ability of wheat seeds. 

2. A significant impact of the Dr Green Prime fertilizer 

was noted on both the growth rate and even growth of 

the first leaf. 

3. Intensive and even growth was also observed in case 

of blank test, however, in this case, a higher 

infestation by mould was observed. 

4. In the case of treatment with seed dressing A and 

fungicide A, no mould spores have been observed, 

however, the growth was significantly slower and less 

even than with the use of Dr Green Prime. 

5. The addition of Dr Green Prime seed fertilizer to seed 

dressing A or fungicide A resulted in a statistically 

significant improvement of growth intensity, also, the 

evenly growth of cotyledons was observed. 

6. Utilization of Dr Green Prime seed fertilizer resulted 

in a lower infestation with moulds in comparison to 

blank test 

7. In the variant where Dr Green - Prime seed fertilizer 

was added to seed dressing A, the highest growth of 

cotyledon and root mass of all the variants was 

observed.  
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