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Abstract
Improvement of product farming technology is a major factor in increasing the production volumes in agriculture 

to provide food for people around the world. The use of bio stimulant, as an unconventional organic fertilizer, under 
conditions of gray pasture soils has justified itself in terms of economic efficiency. The use of bio stimulant as an 
unconventional fertilizer in the soil cover makes it possible to increase the humus amount in soil structure.
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Introduction. Improvement of product farming 
technology is a major factor in increasing the 

production volume to provide food for people around 
the world. Pumpkin is a very important food product 
for meeting the needs of population for food and 
industry, therefore an increase in its productivity is one 
of the pressing problems in developing countries. It was 
scientifically proven that a person should eat pumpkin 
systematically throughout the year, that is, in a constant 
volume. To achieve this goal, it is necessary to rationally 
use the available arable land and intensively increase 
productivity [10].

The reason for the need to grow pumpkin in huge 
volumes is associated with the features of its consumption 
and processing. Carbon water, oils and carbohydrates 
are complementary foods for human health. The pumpkin 
structure contains more than 50 useful biologically active 
substances. In addition, pumpkin is rich in mineral salts, 
carbonic waters, various oils, ascorbic acid, retinol, 
thiamine, hepatoflavin, niacin and vitamins. The lacks 
of vitamin C can lead to such diseases as scurvy and 
anemia; the body growth slows down and the vision 
becomes blurred. Vitamin B1 and Vitamin B2 are part 
of the enzymes involved in the metabolism of oils and 
carbohydrates. To provide the body with 2-3.5 milligrams 
of vitamins A, B1 and B2, it is necessary to consume C 50-
120 mg and PP 15-25 mg daily.

Organic food growing using biosimulants is being 
developed in France, Ukraine, Russia and Netherlands. 
For example, in the Dutch province of Sol, potatoes are 
grown without chemicals and fertilizers. That is, potato is 
fed only with organic fertilizers and the struggle against 
insects is led by technical methods. 1 kg of this potato 
is sold on the world market for 8 euros per kg, while, 
consumer potatoes grown with mineral fertilizers are sold 
on the world market for 2 or 3 euros per kg.

However, it is worth emphasizing that while significant 
steps have been taken in the world to grow organic food, 
growing food without chemical drugs and biostimulants 
is one of the most pressing challenges. Firstly, this method 
is environmentally friendly and, secondly, it is very 
economical in terms of production costs. This means that 
conducting new scientific research in this area is a very 
relevant problem of society and science in Uzbekistan.

Uzbekistan is a developing country, and agricultural 
reforms are aimed at improving the food supply for the 
population. In 2007, vegetables were sown on 159.8 
hectares of land and the total harvest was 4669.9 tons, 

in 2010, the total harvest was 6346.4 tons (the product 
amount per person increased to 192 kg). This figure 
increased to 145 thousand tons in 2018. Vegetable 
growing and melon cultivation are ones of the most 
important branches of agriculture in Uzbekistan, since 
of the available 3.5 million arable land, 213 hectares 
or 4.9 percent are used for growing vegetables, melon 
and potatoes. Local experts emphasize that every 
person who lives in the Central Asian region should eat 
63.9 kg of potatoes, 113 kg of vegetables and 98 kg of 
melon per year. To meet the requirements of healthcare 
organizations, 5-5.5 million tons of vegetables, 1.5 million 
tons of potatoes and 2.3-2.4 million tons of melon should 
be grown to fully meet the demand of the Uzbek people. 

Plant feeding is very important for pumpkin growth, 
especially it is important for pumpkin seeds. Increasing 
productivity with supplemental feeding is very important, 
and this is obvious to many researchers. The authors of the 
book "Seeds of Vegetables and Cucurbits Products" [7] 
give very useful recommendations on the key situations 
associated with the pumpkin cultivation, agricultural 
machinery, etc. Well-grounded recommendations are 
given on the seeding schedule: they indicated the 
pumpkin sowing schedule as (330x70) x100 / 2. With 
this schedule, the yield amounts to 6600 seedlings per 
hectare. It was emphasized that with this schedule, 
the crop can yield 25-30 tons per hectare of pumpkin 
varieties Spanish-73 and Palov Kadu [7, 2] Three varieties 
of pumpkin are growing in Uzbekistan: Maximum, 
Talisman and Pepo. “Spanish-73” refers to pumpkins with 
large fruit, as well as "Palov Kadu" and "Kashkar", and 
Zucchini and Patisson (bush pumpkin) varieties - to the 
ones with hard bark.

Field experiment was carried out in the Andijan 
region of Uzbekistan with the aim of increasing 
pumpkin productivity using biostimulant technology, 
selecting promising pumpkin varieties, developing 
seed-growing technology in agriculture, and preparing 
recommendations for the farmers to grow the selected 
varieties. The following tasks were completed within two 
years:

 – to sow pumpkin varieties "Palov Kadu - 268" on 0.5 
hectares of the experimental field "Nainavo Okshomi";

 – to study the effect of "Verva", "Uchqun", "Super 
uchqun", "Gossiprin" biostimulants on pumpkin 
productivity and to increase the seed amount;

 – to conduct phenological observations for each 
option;
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 – to carry out biometric measurements (the plant 
height and its lateral leaves, number of branches);

  – to assess seed by morphological characteristics of 
fruit (height, width, diameter, color, cobweb, epidermis 
thickness;

  – to determine productivity (fruits and seeds);
  – to assess economic efficiency.
Materials and Methods. Studies and field experiments 

were conducted according to the methodology of B.A. 
Dospekhov "Methodology of field experience with the 
basics of statistical processing of research results" and 
according to B. Azimov’s method [3, 4].

Sites of field experiments, soil and climatic conditions. 
The experiments were conducted on 0.5 hectares of 
experimental fields in the Andijan Scientific Experimental 
Station for growing vegetable (potato) and cucurbits 
products (melon), and in Shakhrikhan district of 
Andijan region, the Nainavo farm, in 2018-2019. Both 
experimental plots were similar to each other as they 
were located in the same region and were similar to 
other fields that specialize in growing vegetables in the 
lowlands of Uzbekistan. The temperature in the region is 
very changeable, rainy, the annual precipitation is 200-
225 mm. The relative moisture content of summer season 
averages to 35-40%. Winter is cold with dew drops. The 
coldest month is January (-15, -18 degrees). The hottest 
month is July (+35, +44 degrees).

Results of field experiments.  The seeds for sowing 
were prepared and grown. Before sowing, the seeds 
were checked and the damaged ones were separated 
manually; it was planned to use 5 kg of seeds. Pumpkin 
variety Palov Kadu-268 was treated with “Verva”, 
“Uchkun”, “Super-Uchkun” and Gossyprin biostimulants, 
and then sown directly into soil. The sowing process 
was organized as follows: the day before sowing, the 
seeds were placed in an infusion of Verva, Uchqun, 
Super Uchqun, and Gossiprin biostimulants in proportion 
of 200 ml/kg for soaking and then they were dried. As 
the “Uchqun” and “Super Uchqun” biostimulants have 
a liquid form, Gossiprin alone (having powdery and 
resinous nature), was weighed first, and then the infusion 
was prepared. As soon as the seeds had grown out of 
soil, they were treated with a forage resin prepared of 2 
liters of vegetable oil, 2 kg of Clorophos chemical and 
40 kg of oilcake per hectare to struggle the insects such 
as root worms, short-haired maggots and plant lice, etc.

Thanks to this method, all seedlings were saved:
1. On a field of 0.5 hectares, 2.5 kg of pumpkin seeds 

of the Palov Kadu–268 variety were sown.
2. To ensure timely and even germination of seeds, soil 

moisture content was maintained at the level of 85-90%.
3. The use of forage resin to save seedlings from 

harmful insects gave positive results.
Pumpkin seeds after treatment with biostimulants 

were sown in experimental fields on April 10, 2018. In 
accordance with seed growing methods, a 1000 meters 
isolated area  was marked around the experimental 
plot. All agrotechnical tasks were performed strictly in 
accordance with the requirements of the seed growing 
method.

Results of phenological observation of a field 
experiment. Seed germination time: on April 10, 2019 the 
seeds treated with biostimulants were sown according 
to field design and watered satisfactorily. On the day 
of sowing, the air temperature was + 20 + 220С, and the 

temperature in soil level was + 18 + 200С. The germination 
time of pumpkin seeds is shown in Table 1.

                           Table 1 
Data from "Nainavo Okshomi" farm. The germination 

time of pumpkin variety Palov Kadu–268
Year 1-v 2-v 3-v 4-v 5-v

2018 29.04 28.04 26.04 25.04 27.04
2019 17.04 16.04 16.04 15.04 16.04

Seed growth variants in the Nainavo Okshomi farm 
plots, in 2019, had some differences: 7 days for the 1st 

variant, 6 days – for the 2nd, 6 days – for the 3rd, 5 days 
– for the 4th and 6 days for the 5th variant. In 2018, these 
differences were: 9 days for the 1st variant, 8 days – for 
the 2nd, 6.4 days – for the 3rd, 5.2 days - for the 4th and 
7.8 days for the 5th variant. Thus, in 2018 and 2019, it 
was observed that for the 3rd and 4th variants, the seed 
growth time was shorter than for other variants. Seeds 
that grow at the shortest possible time have the following 
positive aspects: firstly, the shortening of plants growing 
time (the fruits ripen quickly), and secondly, a decrease 
in the level of rotting and soil damage, compared to the 
control (reference) dispersion in the spring season.

Agro technical activities (fertilization, watering, 
mincing) were organized based on the recommendations 
given in the textbook [4]. Although in all variants, the 
agricultural technologies were performed in a similar 
way, the differences were observed in the phases of 
plant cultivation and development, depending on the 
amount of bio stimulant forage (table 2). Table 2 

Time of the germination phase of pumpkin variety 
Palov Kadu -268

Year 1-v 2-v 3-v 4-v 5-v

2018 08.06 07.06 04.06 03.06 06.06
2019 26.05 25.05 23.05 21.05 26.05

Comparison of the results in 2018 allowed us to obtain 
the following values over time: the total deviation was 40 
days for the 1st variant, 40 days - for the 2nd , 39 days – for 
the 3rd , 39 days – for the 4th , 38 days - for the 5th variant. 
In 2019, these values were: 39 days for the 1st variant, 
39 days - for the 2nd , 37 days – for the 3rd , 36 days – for 
the 4th, and 40 days for the 5th variant. The shortening of 
growing time resulted in early flowering of plants.

 If to compare the plant flowering phase with the 
one in 2018, then the differences are: 51 days for the 
1st variant, 49 days - for the 2nd , 49 days – for the 3rd, 48 
days – for the 4th , and 51 days for the 5th variant. In 2019, 
the following variables were observed: 49 days for the 1st 
variant, 45 days – for the 2nd, 43 days – for the 3rd, 43 days 
– for the 4th, and  46 days for the 5th variant, respectively.

In addition, the flowering phase in variants 3 and 4 
was early, and with the bio stimulants “Uchkun” and 
“Super Uchkun”, the flowering time was reduced. This 
allowed the plants to enter the progeny phase earlier.

These results made it possible to grow high quality 
and large fruits, and to grow additional fruits on the 
higher branches. As can be seen from the table, the 
calculated variables on the breeding phase in the 3rd 

and 4th variants started a little earlier. When the periods 
of flowering and breeding coincide with the beginning 
of summer hot days, the fall of blossom clusters and fruit 
elements can be observed. 
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The agreement of the obtained experimental results 
consists in the fact that with the variants of seeds treated 
with bio stimulants "Uchkun" and "Super Uchkun", the 
flowering and breeding phases come early. This allows 
for higher yields and improved fruit quality. 

Results and Discussion. Economic efficiency based 
on the results of yield increase, the following variable 
values were defined (6,600 plant units per hectare):

1st variant: reference and total costs not exceeding 
the specified criterion given in the methodological 
manual. This was considered as zero expense. The yield 
was 23.3 tons per hectare (table 3).

2nd variant: 200 grams of Gossiprin bio stimulant was 
purchased for 20,000 Uzbek soums, and after treatment, 
5 kg of seeds were sown on 1 ha. 

The additional yield was 200 kg of pumpkin for the 2nd 
variant. Knowing that the market price for 1 kg of pumpkin 
is 1000 Uzbek soums, the total profit was 2,000,000  Uzbek 
soums. The additional net profit amounted to 1,980,000 
Uzbek soums: "2,000,000 -20,000 = 1,980,000".

Table 3 
Farm field "Nainavo Okshomi", pumpkin variety Palov 

Kadu -268

Variants 
2018/2019

Number of 
fruits on plants 

2018/2019

Fruit weight 
(kg)2018/2019

Productivity 
(c/ha) 

2018/2019

1 1.2/ 1.3 2.7/ 2.72 213 /233

2 1.6 /1.3 2.22 /2.74 234 /235

3 1.8 /1.4 2.33 /2.8 277 /258

4 1.7/ 1.5 2.73 /3.0 306 /297

5 1.5 /1.4 2.46 / 2.6 243 /240

3rd variant: 200 grams of “Uchkun” bio stimulant was 
purchased for 20,000 Uzbek soums, and after treatment, 
5 kg of seeds were sown on 1 ha. The additional yield 
was 2500 kg for the 3rd variant. Knowing that the market 
price of 1 kg of pumpkin was 1000 Uzbek soums, the total 
profit was 2.5 million Uzbek soums. Additional net profit 
amounted to 2.5 million Uzbek soums: “2,500,000–20,000 
= 2,480,000.

4th variant: 200 grams of “Super Uchqun” bio 
stimulant was purchased for 20,000 Uzbek soums, and 
after treatment, 5 kg of seeds were sown on 1 ha. The 
additional yield for the 4th variant was 6400 kg, and 
knowing that the market price of 1 kg of pumpkin was 
1000 Uzbek soums, the total profit was 6.4 million Uzbek 
soums. The additional net profit amounted to 6,400,000-

20,000 = 6,380,000 Uzbek soums.
5th variant: 200 grams of “Verva” biostimulant was 

purchased for 10,000 Uzbek soums, and after treatment, 
5 kg of seeds were sown on 1 ha. The additional yield 
for the 5th variant was 700 kg. Knowing that the market 
price of 1 kg of pumpkin was 1,000 Uzbek soums, the 
total profit was 700,000 Uzbek soums, The additional net 
profit was 700,000 - 10,000 = 690,000.

Conclusions: 
1. The use of a bio stimulant as an unconventional 

organic fertilizer in gray pasture soils has justified itself 
in terms of economic efficiency. Based on the above 
facts, it was recommended to the farm managers to use 
a bio stimulant as the best organic fertilizer to increase 
the productivity of pumpkin plants. 

2. The use of a bio stimulant as an unconventional 
fertilizer in the soil cover allows increasing the amount 
of humus in soil structure. Although humus was sprayed 
during the period of plant growth, in experimental 
variants a 0.06–0.05% of volume excess was observed 
when compared with the reference one.

3. During the growth period, the amount of labile soil 
nutrients in the experimental plot did not change during 
the beginning of the growing season, in the flowering 
period and at the end of the harvest.

4. The increased levels of nutrients in the 3rd and 
4th variants positively influenced the growth and 
development of the pumpkin. As a result, high indices 
of height, crop elements and harvested crops were 
observed on the experimental plot.

5. According to the results of field studies of pumpkin 
variety Palov Kadu-268, the productivity turned out to 
be high for the 3rd and 4th variants compared to the 
reference one. In the reference variant, the yield per 
hectare was 25.2 tons of fruit, 136 kg of fruit seeds, for 
the 2nd variant - 27.5 tons of fruit and 157 kg of seeds, for 
the 3rd variant - 29.5 tons of fruit and 175 kg of seeds, for 
the 4th  variant - 31.3 tons of fruit and 209 kg of seeds, for 
the 5th variant - 26.1 tons of fruit and 149 kg of seeds. The 
basic result was the creation of a gene pool of quality 
seeds.

6. The use of bio stimulants as an organic fertilizer for 
pumpkin cultivation has justified itself from an economic 
point of view. As shown by the results of economic 
efficiency, the profit for the 2nd variant amounted to 
1.800,000 Uzbek soums, for the 3rd variant - 2,480,000 
Uzbek soums, for the 4th variant - 6,380,000 Uzbek soums 
and for the 5th variant - 690,000 Uzbek soums.
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