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Abstract                                                                                                                                                                   
           We studied the impact of biohumus, derived from organic wastes, and 
Organomix, an organic fertilizer derived form biohumus, the two products of ORWACO, 

Armenian-Norwegian joint venture, on the growth, development and yield of tomatoes. 
We studied and estimated the impact of different varieties of ―New organic fertilizer, 

derived from biohumus‖and ―Biohumus, derived from organic wastes‖on the biological 

and  economical valuable characteristics and features of various species of tomatoes. 

The following samples were tested: Control- Without fertilization, I sample- 
Fertilized with Organomixinto seeding pits followed by single feeding with biohumus (4.5 

T for 1 ha), II sample- Fertilized with Organomix into seeding pits followed by double 
feeding with biohumus (5 T for 1 ha), III sample- Fertilized by biohumus, derived from 

organic wastes, into seeding pits followed by single feeding with biohumus (4.5 T for 1 
ha), IV sample- Fertilized by biohumus, derived from organic wastes, into seeding pits 
followed by double feeding with biohumus (5 T for 1 ha), V sample- Fertlized by 

Organomix 20 and 40 days after seeding (4 T for 1 ha), VI sample- Fertilized by 
biohumus, derived from organic wastes, 20 and 40 days after seeding (4 T for 1 ha). 

The results of the study demonstrate significant differences referring to blossoming, 

fruiting and ripening. The number of days to germination-overall blossoming in the tested 
samples of Renesance species was 60-68 days. Samples 4 and 2 of Renesance species 
blossomed 8 and 7 days earlier in camparison with the tester of the same species grown 

without fertilizers (68 days). The same pattern was tracked in germination-overall maturity 
phase of Renesance species with 85 and 87 days correspondingly regarding the same 

samples as in the previous phase. The number of days to germination-biological ripening 
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in the studied varieties of Renesance species was 99-110 days. Samples 4 and 2 had the 

best indices of biological charcteristics. During the studies we tracked the morphological 
indices of tomato crops within the period of seeding to the end of vegetation stage. The 

tested fertilizers did not have significant influence on the morphological properties. The 
plants did not catch diseasesin differet phases of growth and development. Samples 4 and 
2 stood out in different phases by their vegetative growth and height. Samples 4 and 2 

excelled by quantitative changes of vegetative and generative organs as a result of tomato 
respective studies. In the fruiting phase of these samples of Renesance tomato species the 
following paramenters were recorded: plant height –52,7cm and 50,4cm, the total lengh of 

branches on one plant – 280,5cm and 271,4cm, the number of branches -9,1and 8,5 , the 
number of leaves – 102,4 and 96,5 . The results of fertilizer studies  demonstrated that the 

early and  average yield of the samples of Renesance species was 90,5-250,4 and 530,5-
950,4cw/ha. All the samples had higher yield as compared to the tester. Sample 4 of 
Renesance  species demonstated the highest crop yield of 250,5cw/ha (early)  and 

950,4cw/ha (average), which exceeded the crop yield of the tester (90,5cw/ha early, and 
530, 5cw/ha average) by 160cw/ha and 419cw/ha. The average crop mass was 65,3- 85,4g 
in the tested samples. The crops of sample 4 had the highest average mass(85,4g).The 

average crop length of the tested samples was 5,2-8,8 cm. The crops of samples 4 and 2 
stood out by their length which was 8,8cm and 8,4cm respectively.     The studied samples 

differ in their qualitative parameters as well. In the phase of the biological ripening the 
crops of Renesance species had 6,2-7,3% of dry matter, 3,3-5,4% of sugars, 18,45-35-
25mg% of vitamin C. The qualitative parameters are the same as those determined for 

tomato. Samples 4 and 2 stood out by their high qualitative parameters. 
The results of the studies demonstrate high indices of the growth, development, 

yield and crop quality of local tomato species when fertilized by Organomix into seeding 

pits followed by biohumus double feeding(5 T for 1 ha) and when fertilized by biohumus, 
derived from organic wastes into seeding  pits followed by biohumus double feeding(5 T 
for 1 ha).  

 
Keywords and phrases: tomato, organic wastes, biohumus, biological 

characteristics, economical valuable features. 
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Аннотация 
В статье представлено изучение действия биогумуса, полученго от армянско-

норвежской организации «ОРВАКО» в переработанной грибной продукции, и 
биогумуса органических отходов на рост, развитие и урожайность томатов сорта 
Ренессанс. Испытывались следующие варианты: Контроль - без внесения 

удобрений, 1 вариант - при всходах вносили "Новое органическое удобрение на 
основе биогумуса" в гнезда /ямки/, затем подкармливали биогумусом однократно/на 

1 га из расчета 4,5 тонны. /, 2 варианта - «Новое органическое удобрение на основе 
биогумуса» в гнезда /ямки/, затем двукратно биогумусом (5 т на 1 га) удобрение 
биогумусом однократно /из расчета 4,5 т/га/, 4 варианта - при посадке «Биогумуса, 

полученного из органических отходов» в гнезда /ямки/, затем двукратная подкормка 
биогумусом (из расчета 5 т/га), 5 вариантов - через 20 и 40 дней после посадки 
«Новый биогумус на основе органическое удобрение» /4 тонны на гектар/, 6 

вариантов - 20 и 40 дней после всходов «Биогумус из органических отходов» /из 
расчета 4 т/га/. В изучаемых вариантах стадия «всходы-массовое цветение» сорта 

томатов Ренессанс длилась 60-68 дней. По сравнению с контролем / 68 дней / без 
удобрений / 4 и 2 растения томатов зацвели на 8 и 7 дней раньше. Такая же 
закономерность наблюдалась и в фазе «всходы — массовое плодоношение». Фаза 

«прорастание – биологическое созревание» в изучаемых вариантах длилась у 
томатов 99-110 дней. Варианты 4 и 2 отличались лучшими показателями 
биологических признаков. Результаты испытаний удобрений показали, что ранняя 

средняя урожайность томатов сорта Ренессанс в изучаемых вариантах составила 
90,5-250,4 и 530,5-950,4 ц/га. У всех испытуемых вариантов урожайность томатов 

была выше контроля. Самая высокая урожайность томата сорта Ренессанс - 250,5 
ц/га ранний и 950,4 ц/га зарегистрирована на 4 вариантах, что превышает контроль 
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(90,5 ц/га ранний и 530,5 ц/га средний) 160 и 419 ц/га. Средняя масса плодов в 

испытуемых вариантах составила 65,3-85,4 грамма. Плоды 4 сортов растений имели 
самую высокую /85,4 г/ среднюю массу. Содержание сухого вещества томата сорта 

Ренессанс составило 6,2-7,3%, сахаров - 3,3-5,4%, витамина С - 18,45-35,25 мг%. 
Варианты 4 и 2 отличались высокими показателями качества. 

Результаты исследований показали, что местный сорт томата Ренессанс 

показал высокий рост, развитие, урожайность и высокое качество плодов до 5 т/, 
при двукратном внесении биогумуса (по 5 т/га) и  «биогумуса, полученного из 
органических отходов» в отверстия гнезд при посадке 

 
Ключевые слова и словосочетания: томат, органические отходы, биогумус, 

биологические свойства, хозяйственно ценные свойства. 
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Introduction 

According to the decision taken by the Government of the Republic of Armenia in 
2015, the termination of the program "State support for the purchase of nitrogen, 

phosphorus and potash fertilizers at affordable prices for land users of the Republic of 
Armenia", as well as the low efficiency of the solid fertilizers used, gave rise to a thorough 

work on the development and production of housing and communal services [1.9.10]. 
For the nutrition of plant fertilizers, both liquid and solid complex fertilizers use 

three main nutrients: nitrogen, phosphorus and potassium. Nitrogen is especially necessary 

for plants during the growing season, it contributes to the growth of the plant body (stem, 
branches) and fruits and the growth of green mass. Phosphorus increases the tolerance of 
plants to drought by helping to retain water at the cellular level and increasing the nutrient 

content of fruits. Potassium contributes to the absorption of carbon dioxide (CO2) from the 
atmosphere, increases frost resistance and drought resistance of plants [2;4;5 6; 7]. 

For this reason we have initiated tests with the use of the organic fertilizer derived 

from biohumus and biohumus derived from organic wastes on tomato crops. Organomix, 
the new organic fertilizer derived from biohumus and biohumus, derived from organic 

wastes are produced by ORWACO, an Armenian-Norwegian company, and are provided 
by ―Armenian Women for Health and Healthy Environment‖ NGO to the Scientific Center 
for the tests on tomato crops. ORWACO aims at transforming organic wastes into valuable 

organic fertilizers. Biohumus is derived from decontaminated compost, a by-product of 
mushroom farming. It is referred to as ―Biohumus derived from organic wastes‖. 
Biohumus is produced as a result of waste processing by Californian red worms and 

microorganisms. It is brittle, with pleasant smell and looks like black soil [7;8;9].  
The chemical constituents of biohumus.Biohumus contains 53% of dry organic 

matter, 30-50% level of humidity, 1.8% oftotal nitrogen, 0.85% of total phosphorus, 
0.72% of potassium, 6.4% of calcium, 0.67% of magnesium. Besides, it contains almost 
all the microelements, as well as biologically active substances. The mixed organic 

fertilizer, Organomix, is a mixture of biohumus, peat and compost. It is referred to as a 
―New organic fertilizer, derived from biohumus‖ [8;11;12;13]. 

Subject and methodology 

The research was conducted within 2013-2014 period in the experimental 
household of Darakert community (the Ararat valley) of Scientific Center of Vegetable 

and Industrial Crops. Biohumus, derived from organic wastes and the new organic 
fertilizer, Organomix derived from biohumus, were the subject for research.The 
experiments with the aforementioned fertilizers under the conditions of the Ararat valley 

were conducted over a local selection of  tomato called Renesance, which is certified in 
the RA. The seeding of tomatos was conducted in the second half of May by the planting 
plan /90-70/-20cm. 

The phenological observations were carried out during the main phases of plant 
growth and development, the terms of overall germination, blossoming, fruiting and 
ripening were indicated [11;12;13]. 

The biometrical measurements were performed over 10 plants by measuring the 
bush height, the number of branches and their length. The number of leaves and crops, the 

average crop mass and crop length were measured. The crop mass was determined by 
weighing. The phenological observations, biometric measurements, plant disease 
resistance and crop weighing were performed by the "Global methodological collection of 

instructions for solanaceous vegetables"   [15;16]. 
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The experiment was carried out according to the ― Methodological regulations of 

randomized block experimental design‖ of the World Vegetable Center [14]. 

Biochemical tests of crop overall productivity were carried out over ripe crops. Dry 

matter was estimated by weighing,the sugars by Bertrand‘s and vitamin C by Murray‘s 
methods [3]. 

 

The following samples were tested [11;12;13]. 
Samples Activities 

Control Without fertilization 

I sample Fertilized with Organomixinto seeding pits followed by single 

feeding with biohumus (4.5 T for 1 ha)  

II sample Fertilized with Organomix into seeding pits followed by double 

feeding with biohumus (5 T for 1 ha)  

III sample Fertilized by biohumus, derived from organic wastes, into 

seeding pits followed by single feeding with biohumus (4.5 T 

for 1 ha)  

IV sample Fertilized by biohumus, derived from organic wastes, into 

seeding pits followed by double feeding with biohumus (5 T for 

1 ha)  

V sample Fertlized by Organomix 20 and 40 days after seeding (4 T for 1 

ha) 

VI sample Fertilized by biohumus, derived from organic wastes, 20 and 40 

days after seeding (4 T for 1 ha)  

 

Results and discussion 

We studied and estimated the impact of different varieties of ―New organic 
fertilizer, derived from biohumus‖and ―Biohumus, derived from organic wastes‖on the 

biological and  economical valuable characteristics and features of various species of 
tomatos. The results of the study demonstrate significant differences referring to 
blossoming, fruiting and ripening. (see Table 1). The number of days to germination-

overall blossoming in the tested samples of Renesance species was 60-68 days. Samples 4 
and 2 of Renesance species blossomed 8 and 7 days earlier in camparison with the tester of 
the same species grown without fertilizers (68 days). The same pattern was tracked in 

germination-overall maturity phase of Renesance species with 85 and 87 days 
correspondingly regarding the same samples as in the previous phase. The number of days 

to germination-biological ripening in the studied varieties of Renesance species was 99-
110 days. Samples 4 and 2 had the best indices of biological charcteristics. 
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Table 1. The Impact of the Tested Fertilizers on the Biological Characteristics of 

Tomatos 
 

Samples 

 

 

 

 

 

 

Overall 

germination 

dates 

  

Days to 

germination- 

overall 

blossming  

 

Days to 

germination-

overall maturity 

 

 

Days to 

germination-

biological 

ripening 

Control 1.04 68 92 110 

1 1.04 63 88 104 

2 1.04 61 87 101 

3 1.04 62 83 100 

4 1.04 60 85 99 

5 1.04 64 88 105 

6 1.04 65 89 106 

 
During the studies we tracked the morphological indices of tomato crops within 

the period of seeding to the end of vegetation stage. The tested fertilizers did not have 
significant influence on the morphological properties. The plants did not catch diseasesin 

differet phases of growth and development. Samples 4 and 2 stood out in different phases 
by their vegetative growth and height. Samples 4 and 2 excelled by quantitative changes of 
vegetative and generative organs as a result of tomato respective studies. In the fruiting 

phase of these samples of Renesance tomato species the following paramenters were 
recorded: plant height –52,7cm and 50,4cm, the total lengh of branches on one plant – 
280,5cm and 271,4cm, the number of branches -9,1and 8,5 , the number of leaves – 102,4 

and 96,5.      

 

The results of fertilizer studies (see Fig 1) demonstrated that the early and  
average yield of the samples of Renesance species was 90,5-250,4 and 530,5-950,4cw/ha. 
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All the samples had higher yield as compared to the tester. Sample 4 of Renesance  species 

demonstated the highest crop yield of 250,5cw/ha (early)  and 950,4cw/ha (average), 
which exceeded the crop yield of the tester (90,5cw/ha early, and 530, 5cw/ha average) by 

160cw/ha and 419cw/ha. The average crop mass was 65,3- 85,4g in the tested samples. 
The crops of sample 4 had the highest average mass(85,4g).The average crop length of the 
tested samples was 5,2-8,8 cm. The crops of samples 4 and 2 stood out by their length 

which was 8,8cm and 8,4cm respectively. 
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The studied samples differ in their qualitative parameters as well (see Fig 2; Fig 3; 

Fig 4). In the phase of the biological ripening the crops of Renesance species had 6,2-7,3% 
of dry matter, 3,3-5,4% of sugars, 18,45-35-25mg% of vitamin C. The qualitative 

parameters are the same as those determined for tomato. Samples 4 and 2 stood out by 
their high qualitative parameters. 

 

Conclusion 
The results of the study demonstrated high indices of growth, development, yield 

and crop quality of local species of tomato when fertilized by Organomix into seeding pits 

followed by double feeding with biohumus (5 T for 1 ha) and when fertilized by 
biohumus, derived from organic wastes, into seeding pits followed by double feeding with 

biohumus (5 T for 1 ha).  
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