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Abstract 

The size of the container and the content of the substrate are important factors for growing 

quality and standard seedlings in a closed root system (container). The quality of the 

grown seedling, resistance to diseases and pests depends on the quality of the soil 

substrate. A rich composition of the substrate for growing plants with a closed root system 

ensures intensive growth of seedlings. In addition, many factors directly affect the 

successful growth of plants in the closed root system, including air temperature, irrigation 

regime, mineral nutrients, soil and relative humidity. 
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Introduction 

Handon pistachio product is a valuable and economically profitable product in many 

countries of the world. The cultivation of pistachios worldwide has increased dramatically 

in the last 50 years. According to statistics, in 1970, 50,000 tons, 500,000 tons in 2000, and 

1 million tons in 2020 were produced in the countries of the world. tons of pistachios were 

grown. 

In many countries of the world, including the USA, Italy, Iran, Spain, Turkey, Syria, 

Mediterranean and North African countries, many pistachio plantations are being 

established. To date, there are 410,000 pistachio plantations in Iran, 116,000 in the USA, 

366,000 in Turkey, 59,000 in Syria, and 32,000 in China. In order to expand these areas, 

extensive work is being done to simplify the technology of growing pistachio seedlings. . 

Today, large-scale reforms are being carried out in the field of forestry, especially in the field 

of forestry, in order to increase the productivity of tree and shrub species with nuts, to create 

new varieties, and to organize their cultural plantations. A number of positive works are 

being carried out in our upland and dry regions in terms of establishing pistachio 

plantations, improving the condition of existing cultivated forests and increasing their 

productivity. Establishing high-yielding pistachio plantations and further increasing the 

export potential is one of the main problems in the field of forestry today. 
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Decision of the President of the Republic of Uzbekistan No. PQ-4850 of October 6, 2020 

"On Approving the Concept of Development of the Forestry System in the Republic of 

Uzbekistan until 2030", No. PF-60 of January 28, 2022 "On the Development Strategy of 

New Uzbekistan for 2022-2026" decree of July 6, 2022 No. PQ-307 "On structural measures 

for the implementation of the innovative development strategy of the Republic of Uzbekistan 

in 2022-2026" and a number of other regulatory documents on the introduction of the 

technology of growing pistachio seedlings grafted in closed containers tasks have been 

defined, and this research work serves to a certain extent in ensuring the execution of the 

tasks given above. 

 

MATERIAL AND RESEARCH METHODS 

Studies on the preparation of Khandon pistachio seeds for planting S.M. It was carried out 

based on the method of Ablaev [1977]. Studies on the cultivation of pistachio seedlings in 

polyethylene bags with a closed root system G.M. Chernova and L.V. It was carried out in 

the methods developed by Nikoliai [2011] and B.I. Eshankulovni's [2018] scientific research 

conclusions were used. Agrochemical analyzes of soil and plant samples E.V. It was 

determined based on the methods indicated in Anishkina's manual "Rukovodstvo po 

khimicheskomu analizu pochv" and "Rukovodstvo k proveteniyu khimicheskikh i 

agrofizicheskix analizov pochv pri monitoringe zemel". Mathematical-statistical processing 

of the obtained research results B.A. Dospekhov's "Metodika polevogo opyta" [1985] and 

Y.N. Zaitsev's "Metodika biometricheskikh raschyotov" [1973] methods and "Statistic-7" 

program. 

 

RESULTS OF RESEARCH 

The size of the container and the content of the substrate are important factors for growing 

quality and standard seedlings in a closed root system (container). The quality of the grown 

seedling, resistance to diseases and pests depends on the quality of the soil substrate. A rich 

composition of the substrate for growing plants with a closed root system ensures intensive 

growth of seedlings. In addition, many factors directly affect the successful growing of plants 

in the closed root system, including air temperature, irrigation regime, mineral nutrients, 

soil and air relative humidity. 

The substrate is a soil mixture consisting of various natural components and various 

substances. These can be humus, peat, sand, crushed coconut shell, vermiculite, wood waste, 

clay, etc. [Wikiepedia.ru]. 

Today, countries of the world are widely using peat and vermiculite products instead of soil. 

The growth and development of pistachio seedlings on different organic vermicompost feeds 

have been studied scientifically in the conditions of Iran, USA and Turkey. Handon pistachio 

seedlings were found to have higher performance when grown in 10% vermicompost+soil 

substrate. 

Thanaa Sh.M.M. and other scientists have studied the effect of planting time on the 

germination and growth of pistachio seeds. According to the results of the research, the 
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seeds of the "Ashoury" pistachio variety were planted in the first day of March, and the 

maximum germination of the seedlings was recorded. In this case, rapid growth and 

development of seedlings was determined in the conditions of sandy soil-peat-vermiculite 

(2:1:1 ratio) substrate [Thanaa Sh.M. Mahmoud, E. K. Nabila, M. S. Abou Rayya, R. A. Eisa. 

2019]. 

In the forest farms of our country, the first studies on the cultivation of spruce seedlings in 

containers filled with soils of different composition were carried out by V. M. Sakhatsky in 

the 80-90s. 

According to the analysis of the studied literature on the cultivation of Khandan pistachio 

seedlings, in the conditions of Uzbekistan, insufficient scientific research has been 

conducted on the cultivation of Khandan pistachio seedlings on different types of soil 

substrates. 

In this regard, during our research, it was planned to conduct research on the cultivation of 

pistachio seedlings in containers filled with different soil substrate mixtures. 

In accordance with the plan, special attention was paid to the composition of the soil 

substrate placed in containers for the purpose of growing pistachio seedlings with a closed 

root system. Because the soil substrate placed in the containers significantly affects the 

germination, growth and development of pistachio seedlings. 

During the experiment, various options were tested for growing pistachio seedlings 

intensively. In particular, in option 1, 100% soil (control), option 2 with 60% soil, 30% rotted 

manure and 10% river sand, and option 3 with a mixture of 80% soil and 20% coconut peat 

were used. 

 
Figure 1. The process of preparing soil substrates to be placed in containers 

and putting them in polyethylene bags 
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Two types of substrate were prepared using soil, rotted manure, river sand, and coconut peat 

for the experiment. Soil, rotted manure, coconut peat were sieved and mixed separately 

according to the options. Soil substrates were placed in 20x40 cm containers with a closed 

root system (polyethylene bags), and the filled containers were placed in trenches. 

Field experiments were conducted in 3 variants and 3 replications. A total of 216 plants were 

sown from 24 plants in each replication, and 2 pistachio seedlings died during the growing 

season. 

Germinated pistachio seeds were planted in containers with a closed root system placed in 

a trench. Before planting, pistachio seeds were stratified, for this (02.02.2019) the seeds 

were soaked in warm water for a day. Preparation of pistachio seeds for planting in research 

S.M. It was done based on the method developed by Ablaev. 

 

Table 1 Humus and nutrient content of substrates with different composition 

 

In the third decade of February, the seeds were transplanted to room conditions with an air 

temperature of 220С-250С, and when the root length of the seeds was 0.2-1.0 cm, they were 

planted in containers at a depth of 2 cm. 

To prepare the soil for analysis, the above-mentioned soils were first thoroughly dried, and 

then crushed into large pieces. Rubber hammers were used in the process of crushing the 

pieces so as not to affect the structural condition of the soil. The homogenized soil samples 

were ground in mortars and passed through 0.25 mm, 0.50 mm, 0.75 mm, 1.0 mm sieves. 

S/n Options 

Hummus 
(amount of 

humus) 
% 
 

N-NO3 

(nitrogen) 
mg/kg 

P2O5 
(phosphorus) 

mg/kg 

K2O 
(potassium) 

mg/kg 

March (before planting seeds) 
1. 100% soil (control) 1,234 48,8 32,6 208 
2. 60% soil 

30% rotted manure 
10% river sand 

3,656 53,4 58,8 334 

3. 80% soil 
20% coconut peat 

4,124 57,8 46,5 306 

June (in season) 
1 100% soil (control) 0,856 31,2 23,0 200 
2. 60% soil 

30% rotted manure 
10% river sand 

2,345 47,6 47,2 308 

3. 80% soil 
20% coconut peat 

3,234  50,8  43,0 287 

September (end of season) 
1. 100% soil 0,689 24,5 17,0 189 
2. 60% soil 

30% rotted manure 
10% river sand 

1,234 33,2 33,4 256 

3. 80% soil 
20% coconut peat 

2,899 42,5 39,5 263 
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Sifted soil samples were sent for analysis in previously prepared paper bags based on the 

size of the sieves. The results of the analysis are presented in Table 1 

The samples taken in order to determine the nutritional composition of the substrates were 

analyzed in the "Soil Science and Agrochemistry" laboratory of the Institute of Soil Science 

and Agrochemical Research. 

According to the results of the analysis, at the beginning of the season, i.e. before planting 

the seeds, the humus content of the 100% soil in the control variant is 1.23%, the nitrogen 

content is 48.8 mg/kg, the mobile phosphorus content is 32.6 mg/kg, and the exchangeable 

potassium content is 208 mg. /kg was found to be. In the second option, i.e., the substrate 

consisting of a mixture of 60 percent soil, 30 percent rotted manure, and 10 percent river 

sand contains 3.65% humus, 53.4 mg/kg nitrogen, 58.8 mg/kg mobile phosphorus, and 334 

mg exchangeable potassium. /kg, and in the third option, the substrate consisting of 80% 

soil and 20% coconut peat contains 4.1% humus, 57.8 mg/kg nitrogen, 46.5 mg/kg mobile 

phosphorus, and 306 mg/kg exchangeable potassium. 

These indicators are the basis for ensuring the high content of nutrients in the substrate for 

the growth of pistachio seeds and the good growth of seedlings. 

During vegetation, i.e., when the height of seedlings grown from seeds is 20-25 cm, in the 

control variant, the content of humus in 100% soil is 0.85%, the amount of nitrogen is 31.2 

mg/kg, the amount of mobile phosphorus is 23.0 mg/kg, exchangeable potassium and the 

amount was determined to be 200 mg/kg. In the second option, i.e. the substrate consisting 

of a mixture of 60% soil, 30% rotted manure and 10% river sand, the content of humus is 

2.34%, nitrogen is 47.6 mg/kg, mobile phosphorus is 47.2 mg/kg, exchangeable potassium 

is 308 mg. /kg, and in the third option, the substrate consists of 80% soil and 20% coconut 

peat, the content of humus is 3.23%, the amount of nitrogen is 50.8 mg/kg, the amount of 

mobile phosphorus is 43.0 mg/kg, and the amount of exchangeable potassium is 287 mg/kg.  

At 30-35 cm, it was determined that the humus content of 100% soil in the control variant 

was 0.68%, the nitrogen content was 24.5 mg/kg, the mobile phosphorus content was 17.0 

mg/kg, and the exchangeable potassium content was 189 mg/kg. In the second option, i.e., 

the substrate consisting of a mixture of 60 percent soil, 30 percent rotted manure, and 10 

percent river sand contains humus content of 1.23%, nitrogen 33.2 mg/kg, mobile 

phosphorus 33.4 mg/kg, exchangeable potassium 256 mg. /kg, and in the third option, the 

substrate consisting of 80% soil and 20% coconut peat contains humus content of 2.89%, 

nitrogen content of 42.5 mg/kg, mobile phosphorus content of 39.5 mg/kg, exchangeable 

potassium content of 263 mg/kg was found to be equal to. 

During the growing season, seedlings were constantly cared for, mainly to soften the soil, 

weed, water, weed, and protect against pests and diseases. Biometric parameters of plants 

were measured during and at the end of the growing season. The obtained data were 

analyzed mathematically and statistically and compared with the control. It was found from 

the experiment that the soil substrates had a positive effect on the growth and flowering of 

the pistachio seedlings. 



 

American Journal of Interdisciplinary Research and Development 

ISSN Online: 2771-8948 

Website: www.ajird.journalspark.org 

Volume 25, February, 2024 

231 | P a g e  
 

The reason for this is the presence of a sufficient amount of nutrients in the prepared 

substrate for the good growth of pistachio seeds and seedlings, and the creation of suitable 

conditions for their absorption by the plant, i.e. timely watering and timely maintenance. 

By the end of the growing season, the average biometric parameters of pistachio seedlings 

were analyzed and presented in Table 2. 

 

Table 2 Biometric indicators of pistachio seedlings grown on different 

substrates (2019-2020) 

Options 

Statistical analysis indicators 

Average 
indicator, cm 

∑ V p n 
relative to the 

control 
% 

The difference 
between the 

results of 
options t 

Height, cm 

100% Soil 
(Control) 

22,1 ±0,63 5,3 24,1 2,8 72 100 t3-1= ≤11,8 

60% soil  
30% rotted manure  

10% sand 
27,6±0,89 7,4 26,9 3,2 70 125 t3-2= ≤4,1 

80% soil 
20% peat 

31,7±0,52 4,4 14,0 1,7 72 144 - 

Diameter, mm 

100% Soil 
(Control) 

4,7±0,12 1,1 21,5 2,5 72 100 t3-1= ≤11,0 

60% soil 30% 
rotted manure 10% 

sand 
5,2±0,13   1,1 21,6 2,6 70 110 t3-2= ≤7,6 

80% soil 
20% peat 

6,5±0,11 0,9 13,9 1,6 72 138 - 

 

According to the biometric indicators of pistachio seedlings grown on different substrates, 

the average height of seedlings in the control option (100% soil) was 22.1 cm, while in the 

first soil substrate option (60% soil+30% rotted manure+10% sand) 27 ,6 cm, and in the 

option where the second soil substrate was used (80% soil + 20% coconut peat), the average 

height of seedlings was -31.7 cm. It was found that the first substrate was 25% higher and 

the second substrate was 44% higher than the control. When the average diameter of 

pistachio seedlings was analyzed, it was found that the first substrate was 10% higher than 

the control, and the second substrate was 38% higher. 

At the end of the growing season, samples were taken and analyzed to determine if pistachio 

seedlings were absorbing nutrients from the substrate. 

 

DISCUSSION OF THE RESULTS 

According to the analysis of samples of soil substrates, it was found that the content of 

humus and mobile nitrogen has decreased significantly. It was found that the pistachio 

sprouts absorbed nutrients during the period of vigorous growth. Also, in our second 
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substrate (80% soil+20% coconut peat) warrant, it was found that the plants absorbed 

humus and nutrients very well. 

According to literature sources, the addition of various natural components to the soil 

composition serves to increase the mechanical composition and porosity of the soil. As a 

result, the state of aeration in the soil and the activity of microorganisms increase sharply. 

Because it makes it easier and faster to absorb nutrients through plant roots. 

 

CONCLUSION 

Based on the above experimental results, it can be said that the optimal substrate for growing 

pistachio seedlings in containers with a closed root system is 80% soil + 20% coconut peat. 

Coconut peat in the soil substrate served to improve the mechanical composition of the soil 

and had a positive effect on the growth and development of pistachio seedlings. 
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