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Common introduction of work

The actuality of the subject. Favorable soil and climate condi-
tions of our republic allow to grow agricultural plants in large areas
and to provide the population with agricultural products, including
various types of vegetables, melons and potatoes, all year round. The
issue of increasing the production of agricultural products and meet-
ing the population's food needs currently occupies a special place in a
number of state programs in the Republic of Azerbaijan.

As a continuation of the targeted policy related to the develop-
ment of the regions, the "State program for socio-economic devel-
opment of the regions of the Republic of Azerbaijan in 2014-2018"
was approved by the decree of the country's president. Implementa-
tion of this program is considered as one of the main directions in the
development of the agricultural sector, besides being of great im-
portance in the development of the country's economy?.

Effective using of organic and mineral fertilizers, as well as in-
creasing the productivity of plants and meeting the population's de-
mand for high-quality products is an actual topic today.

Agricultural production is a mechanism of continuous appro-
priation of natural resources, and it differs from other fields by a
closer unity of society and natural factors. In fact, cultivation of agri-
cultural crops is a more active form of human-nature interaction. The
achievements of science create great material and technical changes
in agriculture. In addition, in parallel, the reverse process is intensify-
ing the pressure on natural components, including agricultural land.
As a result of this pressure, there is a decrease in humus in the soil,
the destruction of beneficial microflora, soil contamination with
heavy metals, and the natural self-cleaning process is insufficient.
Protection of the environment from direct pollution and destruction,
reduction of resource-material and energy consumption of agricultur-
al production, application of low-waste technological system and

1. "State program on reliable supply of food products to the population in the Re-
public of Azerbaijan in 2008-2015", Baku, 2008.



processes, minimization of the loss of agricultural products, applica-
tion of nature-friendly farming system, production of ecologically
pure products are highly dependent on cultivation technology.

Gadabey region has unique soil and climate conditions. Cere-
als, potatoes and other plants are cultivated in the mountainous soils
spread in the area. Using of mineral and organic fertilizers occupies
an important place among the methods that ensure high and stable
yield of potatoes. From this point of view, the research works carried
out in the field of determining the optimal norms and proportions of
mineral and organic fertilizers are relevant.

The predmet of the research. Determination of optimal or-
ganic and mineral fertilizer norms for obtaining economically effi-
cient and high productivity of potato plant "Sevinc" variety in moun-
tain-black soils of Chaldash village of Gadabey region.

Research goals and objectives. The main purpose of the re-
search is to study the effect of optimal fertilizer norms on soil fertili-
ty, productivity and quality of potatoes under the potato plant in
mountain-black soils of Gadabey region, to determine the assimila-
tion of nutrients and the economic efficiency of the fertilizers used.

The following tasks were performed to achieve the goal.

» study of soil climate conditions, agrochemical characteristics
of the area to be researched;

* biological characteristics of the potato plant, the effect of fer-
tilizers on growth of the potato plant and analysis of literature data
on potato cultivation;

* determination of the dynamics of easily assimilated nitrogen
(N/NOs, N/NHa), mobile phosphorus (P.Os) and exchangeable potas-
sium (K20) in the soil, depending on the rates of fertilizers;

* studying the effect of organic and mineral fertilizers on potato
productivity;

+ study of the effect of organic and mineral fertilizers on the
removal of nutrients from the soil by means of crops;

«study of the effect of organic and mineral fertilizers on quality
indicators of potatoes;

«determination of the percentage of spoilage of potato tubers
during storage;



* determining the effect of different norms and rates of fertiliz-
ers on the economic efficiency of the potato plant;

* determination of dispersion analysis;

Research methods. Analyzes of soil and plant samples in the
laboratory were carried out by the following methods.

Soil analysis:

1. Calcium carbonate (CaCOs3) — in a calcimeter using the
Scheybler method

. pH-water solution - with pH meter, potensiometer

. Common humus - By the method of I.V. Tyurin

. Total nitrogen (N) — by the Keldal method

. Ammonium nitrogen —By the D.P. Konev method

. Nitrate nitrogen — by Grandwell-Lyaju method

. Activated phosphorus (P.Os) - dissolved in 1% ammonium

carbonate - by Machig's method

8. Exchangeable potassium (K20) - dissolved in 1% ammonium
carbonate [(NH4)2COs] — in a flame photometer.

9. The statistical analysis of research results was processed in
the SPSS26 program.

The main provisions of the defense:

1. The dynamics of easily assimilated nitrogen (N/NO3s, N/NH.),
exchangeable phosphorus and exchangeable potassium in dif-
ferent development phases of the "Sevinj" potato variety de-
pending on fertilizer rates;

2. Dynamics of mobile phosphorus and exchangeable potassium
in the soil in different development phases of "Sevinc" potato
variety depending on fertilizer norms;

3. Dependence of the above-ground biomass product collection
on fertilizer norms in the development phases of Sevinj"
potato variety;

4. Amount of nutrient elements in above-ground biomass of
fertilizer norms in the development phases of "Sevinj" potato
variety;

5. Effect of organic and mineral fertilizer rates on potato
productivity;
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6. The amount of nutrients taken from the soil depending on the
fertilizer norms in the development phases of the "Sevinj"
potato variety;

7. The effect of organic and mineral fertilizers on the quality of
the potato crop in mountain-black soils under the conditions
of Damya;

8. Evaluation of the economic efficiency of different fertilizer
rates in potato cultivation.

Scientific innovation. For the first time, the organic and min-
eral fertilizers applied in the mountain-black soils of Chaldash vil-
lage of Gadabey region affect the height and growth of potato plants,
productivity and product quality, the accumulation of nutrients in po-
tato tubers, the assimilation of nutrients by vegetative organs of the
plant and the effect on economic efficiency has been studied.

Theoretical and practical significance of research. Accord-
ing to the results of the research, application of organic and mineral
fertilizers under the potato plant on scientific grounds has created
conditions for maintaining the fertility of the mountain-black soils
and increasing the productivity. Farms were offered using of
N93P98K126 +Gips163 +20 tons of manure fertilizer norms for the
cultivation of potatoes in mountainous soils. The proposed fertilizer
rate (N93P98K126 + Gypsum 163 + 20 tons of manure) allows to
achieve an efficient nutrient regime in the soil, to obtain high and
quality products from cultivated plants, to maintain soil fertility and
to make the cost of the product profitable.

Approbation and application of work. The results of disser-
tation research were published in Ganja (Ganja, 2015); in Kuban
(Krasnodar, 2017); in Novosibirsk (2017); in Azerbaijan (Baku,
2018); in Ukraine (2022); It was reported at the held international
conferences. 22 scientific articles, 9 thesis and conference material
containing the results of the research conducted on the dissertation
work were discussed.

The name of the institution where the dissertation work
was performed. Dissertation work was performed at ARSEM Insti-
tute of Soil Science and Agrochemistry.



The total volume of the dissertation with characters, indicating
the volume of the structural units of the dissertation separately. The
dissertation consists of an introduction, five chapters, conclusions, a
list of 181 literatures, 2 picture, 11 figures and 104 tables. In the
structure of the dissertation, the introduction is 9 pages of 8807
marks, the first chapter is 33 pages of 62311 marks, the second chap-
ter is 25 pages of 41771 marks, the third chapter is 56 pages of 77138
marks, the fourth chapter is 33 pages of 46854 marks, the fifth chap-
ter is 12 pages of 21468 marks, results consists of 2 pages and 3045
marks, references to the economy are 1 page and 556 marks, the list
of used literature is 18 pages and 27204 marks, appendices are 7
pages, abbreviations and conventional signs are 1 page and 138
marks. The total volume of the dissertation is 210 pages (total num-
ber of marks 239407).

Personal participation of the author. In the dissertation
work, the author performed the problem setting, conducting experi-
ment, analysis and generalization of the obtained results.

CONTENTS OF THE WORK

The relevance of the topic, the goals and tasks of the work, re-
search methods, scientific innovation, theoretical and practical im-
portance are shown and justified in the introduction.

A review of the literature on the effect of organic and mineral
fertilizers on soil fertility, their role in plant life, biological character-
istics and cultivation of the potato plant is given in the first chapter.

The procedure for calculating fertilizer rates is shown depend-
ing on the geographical position of the research area, relief, climatic
features, flora, soil cover, the object of the study, methodology, agro-
chemical and agrophysical properties of the soil of the experimental
area, and the provision of the main nutrients of the soil in easily as-
similated forms in the second chapter.

During the years 2014-2017, the research was carried out under
the Sevinj potato variety in the mountain-black soils allocated for
cultivation in the Chaldash village, Gadabay district, northeastern
part of the Lesser Caucasus. The main goal is to optimize fertilizer
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rates, to study the effect of organic and mineral fertilizers on the
productivity and quality indicators of potato plants.

Experiments were carried out with Sevinj potato variety in 6
variants, 3 repetitions. The total area of the experiment is 1100 m?,
and the area of each bed is 50 m2. Planting scheme is 75x30. Exper-
iments are set according to the following scheme.

1. Control (free fertilizer)

2. Organic fertilizer manure 10 t

3. Organic fertilizer manure 15 t

4. NeoPeoKseo

5. NgoPgoKoo

6. No3PogKi26 + Gypsies +20 t manure

Mineral fertilizers were used: ammonium salt as a nitrogen fer-
tilizer (active substance 34%), double superphosphate (48%-P.0s) as
a phosphorus fertilizer, potassium sulfate (K.0-46%) and gypsum
(CaS04-2H;0) as a potassium fertilizer in the experiments. Gypsum
was used to ensure the neutrality of the soil solution?. The positive
effect of gypsum on the development and productivity of plants in
acidic soils is related not only to the improvement of nutrition with
calcium and sulfur, but also to the increase in the resistance of plants
to the acidic environment as a result of the increase in calcium in the
soil zolution and the transition of potassium to an easily absorbed
form®.

The mechanical composition of the mountain-black soils of the re-
search area is clay. pH content in the plow layer (0-20 cm) is 7.80, 20-40
cm -8.06, 40-60 cm -8.24, 60-80 cm - 8.28, 80-100 cm - 8.35 changes.
That is, the plow layer is weakly alkaline, and the lower layers are highly
alkaline. There are no carbonate compounds in the upper layers of the

2Korenkova D.A., “Fertilizers, their properties and methods of use”
Moscow, “Kolos”, 1982, p.

% Yagodin, B.A. Textbook for students of higher educational institutions in
agronomic specialties / Edited by Academician of VASKhNIL B.A.
Yagodina. - 2nd edition, revised and expanded. B.A. Yagodin - M.:
Agropromizdat, 1989. - 639 p.: ill. ISBN 5-10-000624-
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experimental area soils. Carbonates were completely washed away from
the upper layers of the soil. However, a small amount was observed in the
layers of 60-80 cm and 80-100 cm. The absence of carbonate compounds
in the upper layers of the soil indicates that these soils came out from un-
der the forest. The amount of total humus in the plow layer (0-20 cm) was
4.5%, and it decreased towards the lower layers. The amount of total ni-
trogen is 0.35% at the depth of 0-20 cm, and it decreases relatively in the
lower layers. The amount of total phosphorus was 0.36% and total potas-
sium was 2.62% at the depth of 0-20 cm.The fertilizer rate for the potato
plant was determined according to the planned harvest, and mineral ferti-
lizers were given to the soil with a pre-calculated rate.

Influence of fertilizer norms on the development of potato plants,
the assimilation of nutrients and the dependence of the accumulation of
nutrients in the above-ground part of potatoes during the growth phases of
the potato are studied in the third chapter. From the results of the 3-year
research conducted in the conditions of the soil of Chaldash village of
Gadabey region, it was found that the amount of ammonium and ni-
trate nitrogen in the soil without fertilizer was 28.54-11.03 mg/kg in
the budding phase, 25.33-8.55 mg/kg in the flowering phase, and
24.34-5.15 mg/kg was observed in the ripening phase.

Table 1.
Dynamics of active forms of nitrogen in the mountainous soils of
Gadabey district, mg/kg, average over 3 years

Budding Flowering Maturation

Ne| Variants 5 P e 2 - B e

< eI | £ oI oI <

5 | g2 |2 SZ | S SZ z

3 | 82 g2 1z | %2

1 | Control (free 0-20 28,54 | 11,03 25,80 8,55 24,34 5,15
fertilizer) 20-40 | 25,41 8,07 22,55 7,28 21,30 4,46
2 | Organic manure 10 t 0-20 | 34,11 | 1581 27,86 | 10,03 25,26 5,56
20-40 | 32,38 | 13,89 23,35 8,53 22,58 5,38
3 | Organic manure 15 t 0-20 | 36,91 18,3 28,90 | 11,53 26,5 6,48
20-40 | 3516 | 16,25 25,6 10,25 23.00 5,81
4 | N60P60K60 0-20 35,8 17,66 28,16 10,78 25,74 6,31
. 20-40 | 32,81 14,36 24,41 9,02 22,28 5,52
5 | N90P90K90 0-20 | 37,35 | 18,555 28,66 | 11,71 27,01 6,83
20-40 | 33,97 37,9 26,74 | 10,19 23,21 5,67
6 | N93P98K126+Gyps 0-20 | 41,02 | 21,06 32,79 | 1517 29,03 7,98
163+20t manure 20-40 | 38,00 | 18,68 28,26 | 12,31 26,82 7,50




An increase in these indicators was observed in the version
given organic fertilizer. According to the results, depending on the
nutrient regime, the amount of (N/NH34, N/NO3) in the soil in the
variant given N93P98K126+Gips163 +20 tons of manure was
41.02-21.06 mg/kg in the budding phase, and 31.06-31,03 mg/kg
and 15.17-7.98 mg/kg in the flowering and ripening phases. The
amount of (N/NH4, N/NO3) in the soil in different growth phases
of the plant increased compared to the control variant.

This is due to the fact that the applied organic, mineral and
ammonium nitrate and gypsum fertilizers led to the entry of nitro-
gen (N/NHas, N/NO3z). Compared to the control variant, an increase
in the amount of ammonium and nitrate nitrogen absorbed in the
soil was observed. This increase varied depending on the growth
phases of the plant. The highest indicator was observed in the
budding phase of the plant. An increase in the amount of ammoni-
um nitrogen (N-NHa4) and nitrate nitrogen (N-NO3) was observed
at the beginning of the budding phase of the potato plant, and a
decrease in the flowering and ripening phase. These nutrients are
mainly absorbed by plants and have a positive effect on productiv-

ity.

Table 2.
Estimating the effects of intergroup factors
Squares Average Partial eta
Origin total SS Df square MS F P squared

Model 144,998° 11 13,182 4,929 0,001 69,3
Intersection 3931,018 1 3931,018 1469,965 | 0,000 98,4
Fertilizer rate 116,340 5 23,268 8,701 0,000 64,4
Depth 25,988 1 25,988 9,718 0,005 28,8
FDeer;'t'r:Z” rate * 2,670 5 0,534 0,200 | 0,959 4
Error 64,181 24 2,674
Total 4140,198 36
Total editing 209,180 35
a. R Square =,693 (Corrected R squared = 0,553)
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From the P value of the fertilizer rate and depth factors in
Table 2 is less than 0.01, it was determined that these factors have
a significant effect on the value of N/NOg in the flowering phase.
At the same time, it was found that the fertilizer rate had a 64.4%
effect on the significant change in the amount of N/NO3 in the
flowering phase. The depth factor had a 28.8% effect on the sig-
nificant change in the amount of N/NOs in the flowering phase.
However, since the P value of the combined effects of fertilizer
rate* depth factors is greater than 0.01, it is determined that these
factors together have no significant effect on the value of N/NOs
in the flowering phase.

From the research results, it was found that dynamics
(amount) of mobile phosphorus (P20s) and exchangeable potassi-
um (K20) in the development phases of the plant was more effec-
tive in the variant where NgsPogKi26+Gipsie3+20 tons of manure
was applied. Thus, in the budding phase, in the control version,
the amount of activated phosphorus and exchangeable potassium
in the soil was 28,01-274,64 mg/kg on average over 3 years, while
it was 38,55-282,56 mg/kg in the norm of 15 t of organic fertiliz-
er, and it was 45,35 -288,44 mg/kg and 50,30-269,23 mg/kg, re-
spectively in NgoPsoKso and NooPgoKgo fertilizer norms. The
amount of mobile phosphorus and exchangeable potassium in the
soil was 27,25-28,96 mg/kg higher than the control depending on
the rate of organic, mineral and ammonium nitrate and gypsum
mixed fertilizers. No3PosK126+Gips163+20 tons of manure in the
ripening phase when organic, mineral, ammonium nitrate and gyp-
sum mixed fertilizers were applied, the amount of active phospho-
rus and exchangeable potassium in the soil was 13,84-30,25 mg/kg
higher than the control. Minimum growth was at the rate of 10 t
organic fertilizer.

Statistical analyzes of the effect of fertilizer rates on the
amount of mobile phosphorus and exchangeable potassium in the
soil in different development phases of the "Sevinj" potato variety
were carried out (table 3).
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Table 3.

The effect of organic and mineral fertilizers on the dynamics of mobile phos-
phorus and exchangeable potassium under potato plants in the mountainous
soils, mg/kg, average over 3 years

Depth Growth phases of plants
Variants em ' Budding Flowering Maturation
P,Os K0 P,0s K0 P,0s K0
Control (free 0-20 28,01 274,64 24,14 270,22 20,39 266,39
fertilizer) 20-40 25,94 240,78 21,87 236,25 18,53 235,05
Organic 0-20 33,40 278,02 26,64 273,66 21,46 269,59
manure 10 t 20-40 31,00 244,36 24,42 239,44 19,98 235,20
Organic 0-20 38,35 282,56 29,37 279,47 24,45 274,84
manurel5 t 20-40 33,88 24757 26,88 243,14 21,87 239,46
0-20 45,35 288,44 34,23 285,68 27,80 280,88
NeoPsoKeo 20-40 43,70 251,70 32,99 246,68 25,94 243,82
0-20 50,30 269,23 37,12 291,52 3243 288,18
NaoPooKgo 20-40 48,24 255,73 34,63 251,28 27,01 248,37
NogPosK 126+ G 0-20 55,26 303,60 4041 298,23 34,23 293,64
yPi*20t | 940 | 5239 | 26135 3754 25743 3258 | 230
manure

It is known from the research results that different doses of
mineral and organic fertilizers had an effect on the dynamics of the
aerial part of the potato plant. Phenological observations were made
to study the growth and development of the potato plant.

P205 ma/kq |

60
5454
5091

0 46,06
40 38,79 39,99
56,36
33,94 33,94 . 33,94

30 2737 27,37 27,37 27,37

2326 a1 23,16

19,99

m I I
10 I

Control (free fertilizer) Organic manure 10t Organic manurelS t NGOPGOKG0 NOOPIOK90 No:PyiKiae-Gypsias +20t
manure

= Budding Flowering = Maturation

Figure 1. The effect of organic and mineral fertilizers on the dynamics of mo-
bile phosphorus under potato plants in the mountainous soils, mg/kg, (2016)
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From the experiments we conducted with the Sevinj potato va-
riety in 2015-2017 in the Chaldash Slavyanka farm area of Gadabay
region, it became clear that the height of the potato bushes, the diam-
eter of the bushes, and the number of fruits depend on the fertilizer
norms and the years of research. So, in the budding phase in 2016,
the height of the plants in the control variant was 31.00 cm, the di-
ameter of the bushes was 0.8 cm, and the number of leaves was 3. In
the case of NosPgsK126+Gypsies +20 tons of manure, the height of the
plants in the budding phase was 45.00, the diameter of the bushes
was 2 cm, and the number of leaves increased to 13. In the applica-
tion of mineral and organic fertilizers, the budding, flowering, matu-
ration phases of the plant differed more depending on the rate of fer-
tilizers. Precipitation within the norm affected the height of potato
bushes, the diameter of the bushes and the number of fruits in 2016
year.

The amount of nutrients in the above-ground part of the plant,
the productivity of the potato plant, and the amount of nutrients taken
from the soil were studied in the fourth chapter.

From our experiments, it became clear that the accumulation of
nutrients in the above-ground part of the plant during the develop-
ment phases depends on the fertilizer rates. So, in different phases of
the plant, in the version without fertilizer, nitrogen varied between
2.13-1.69%, active phosphorus 0.57-0.17%, exchangeable potassium

2.82-1.66% (table 4).
Table 4
The effect of mineral and organic fertilizers on the amount of nitrogen, phos-
phorus and potassium in the above-ground part of potatoes in mountain-black
soils, %, average over 3 years
Ne Variants Budding Flowering Ripening
N P205 Kzo N P205 Kzo N P205 Kzo

1 | Control (free fertilizer)| 2,13 | 0,57 | 2,82 |1,74| 041 | 260 | 1,69 | 0,17 [1,66
2 | Organic manure 10t 2,2 0,63 | 290 |1,79| 046 | 2,68 | 1,32 | 0,22 (1,82
5 | Organic manure 15t 229 | 0,71 | 3,01 [1,88| 0,52 | 2,77 14 0,29 1,91
6 | NeoPeoKeo 239 | 082 (312 |197| 060 | 2,86 | 1,49 | 0,37 |1,99
7 | NgoPgoKago 2,51 09 [324 |206| 0,72 | 3,00 | 1,60 | 0,35 (2,13
8 NgsPogK 126+ GYpSisa 2,73 | 1,08 |342 |262| 09 | 322 | 238 | 0,67 |233

+20 t manure
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Figure 2 The effect of mineral and organic fertilizers on the amount of nitro-
gen, phosphorus and potassium in the above-ground part of potatoes in moun-
tain-black soils, %, average over 3 years

The amount of nutrients in different growth phases of the plant
is relatively increased on the application of organic and mineral ferti-
lizers. Thus, when 15 t of organic fertilizer is applied, nitrogen is
2.29%, active phosphorus is 0.71%, exchangeable potassium is
3.01% in the budding phase, and in the norms of NgoPgoKgo and
NosPgsK126+Gyps163 +20 tons of manure, these indicators are nitro-
gen respectively 2,51-2,73%; activated phosphorus 0.9-1.08%; ex-
changeable potassium was 3.24-3.42%. In the flowering phase, ni-
trogen 1.74%, activated phosphorus 0.41%, exchangeable potassium
2.60% in the control (free fertilizer) variant, nitrogen was 1.88%, ac-
tivated phosphorus 0.52%, exchangeable potassium 2,77% when ap-
plying 15 t of organic fertilizer. In NeoPsoKeo and NeoPaoKoo fertilizer
variants, nitrogen varied between 1.97-2.06%, active phosphorus be-
tween 0.60-0.72%, exchangeable potassium between 2.86-3.00%. In
the flowering phase of the plant, an increase in the amount of nutri-
ents was observed compared to the standard control variant, where
N93P98K126+Gips163+20 tons of manure was applied. So, the
amount of nutrients in the soil was observed to be 2.62% nitrogen,
0.9% exchangeable phosphorus, and 3.22% exchangeable potassium
in this variant on average over 3 years.

Nutrients in the control (without fertilizer) variant in the ripen-
ing phase are 1.69%; 0.17%; 1.66%. Nutrients increased 1.4 times
compared to the control in the NosPgsK126+Gyps163 +20 t manure
variant in the ripening phase on average over 3 years.

Based on the data obtained on average over 3 years, we can say
that the amount of nitrogen, phosphorus, and potassium significantly

14



decreases during the flowering and ripening phases of the growing
season. It is related to the formation process of the tuber.

The field experiments were conducted in the area of Chaldash
village, Gadabey district, the northeastern part of the Lesser Cauca-
sus, in the mountainous and black lands reserved for cultivation in
2015-2017. While studying the effect of fertilizer rates on potato
productivity, it was found that the yield of "Sevinc" potato variety
varied depending on fertilizer rates and the preparation of potato
seeds for planting.

According to the results of the three-year research, the yield of
the potato plant in the variants where mineral and organic fertilizers
were applied in different rates and proportions was much higher than
in the control (without fertilizer) option. Thus, the average yield in
the version with 10 tons of manure is 175 s/ha or 16.66% compared
to the control (without fertilizer) version of 10 t/ha, the productivity
in the version with 15 tons of manure is 195 s/ha, 45 s/ha compared
to the control option and or was 30.00%. Productivity varies depend-
ing on the norms and proportions of mineral fertilizers. Thus, in the
variant given N60P60K60, the productivity was 217 s/ha, the in-
crease compared to the control variant was 67 s/ha or 44.66%, in the
variant given N90P90K90, the total yield was 245 s/ha, the increase
was 95 s/ha or 63.33%. The highest productivity in the potato plant is
N93P98K126+Gips163 +20 tons of manure. In this option, the aver-
age productivity increased by 266 s/ha, compared to the control op-
tion by 116 s/ha.

The main reason for the difference in productivity in the re-
search years is the uneven amount of rains. From the results of the
research, it was found that the yield obtained in 2016 was different
compared to 2015-2017 in the experiments conducted with "Sevinj"
potato variety in the mountainous soils of Chaldash Slavyanka farm,
Gadabay district (table 5).
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Table 5
Effect of different norms and proportions of mineral and organic fertilizers on
the productivity of potato plants in mountain-black soils

2015 2016 2017 Average over 3
years
& | Increase & Increase | 8  Increase 8| Increase
Experiment s c = c
Ne - @ ] O @
variants = cen = cen/ o z cen
1< [ S [ S 0 S [")
Slma| | Bl ha| % |gcevhal % | 2| %
2 e o o
o o [a o
Control (free 140 160 150
L fertilizer) |- |- S (B0 - -
2, | Organic 165 | 25 | 17,85 | 1%0] 30 |18,75] 170 | 20 1333|175 25 | 16,66
manure 10 t
Organic 180 210 195
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Figure 3. Effect on the productivity of the potato plant in different norms and
ratios of mineral and organic fertilizers in mountain-black soils

At the same time, in the research, we studied the amount of nu-
trients taken from the soil by means of potato tubers of fertilizer
norms. The results are given in table 6 with averages over 3 years. It
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is known from the table that 24.0 kg of nitrogen, 9.0 kg of phospho-
rus and 84.0 kg of potassium per hectare were applied by means of
150.0 s/ha of potato tubers in the control variant without fertilizer.
33.25 kg of nitrogen, 15.75 kg of phosphorus and 105.0 kg of potas-
sium per hectare were extracted with 175 s/ha potato crop in the 10 t
option. 44.85 kg of nitrogen, 21.45 kg of phosphorus, 120.9 kg of
potassium per hectare with a yield of 195 s/ha were extracted in the
15 t variant, 62.93 kg of nitrogen, 30.38 kg of phosphorus, 145.39 kg
of potassium were extracted per hectare with a yield of 217.0 s/ha in
the N60P60K60 variant. In the N9OP90K90 variant, 83.3 kg of nitro-
gen, 41.65 kg of phosphorus, and 176.4 kg of potassium were ab-
sorbed per hectare with a yield of 245.0 s/ha. Nitrogen 106.4 kg,
phosphorus 53.2 kg, potassium 207.48 kg per hectare were extracted
out in N93P98K126+Gips163 +20 tons of manure with a yield of
265.0 s/ha.

We conducted the assimilation of nutrients varied depending
on the fertilizer norms and climatic conditions in the experiments
with "Sevinc" potato variety in 2015-2017 in Chaldash village of

Gadabey region.
Table 6
The effect of fertilizer rates on the amount of nutrients transported from

mountain-black soil by potato tubers, average over 3 years

Variants Potato Amount of nutrients % Extraction of nutrients, kg/ha
prOdUVtiVity N P205 K,0O N PzOs K,O
cen/ha

Control (free 150 0,16 0,06 0,56 24,0 9,0 84,0
fertilizer)
Organic manure 10 175 0,19 0,09 0,60 33,25 15,75 105,0
t
Organic manure 15 195 0,23 0,11 0,62 44,25 21,45 120,9
t
N60P60K60 217 0,29 0,14 0,67 62,93 30,38 1454
N90P90K90 245 0,34 0,17 0,72 83,30 41,65 | 1764
N93P98K126+Gyp 266 0,40 0,20 0,78 106,40 53,20 | 2075
$163 +20 t manure

In the fifth chapter, quality indicators, spoilage percentage
and economic efficiency of the potato plant were studied.

The quality indicators of potatoes in the mountainous soils of
Chaldash Slavyanka farm, Gadabey district, were studied. As can be
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seen from Figure 5.1, application of mineral and organic fertilizers in
different rates had different effects on the accumulation of dry mat-
ter, starch, crude protein and nitrates in the potato plant.

From the 3-year research, it was found that the dry matter in
the control (without fertilizer) variant is 19.65%; starch 17.23%,
crude protein 2.03%, nitrate 59 mg/kg were observed. Experiments
have shown that the application of mineral and organic fertilizers in
different rates increased the amount of nitrates by 1.3 times com-
pared to the control (without fertilizer) variant. Thus, while the
amount of nitrates in the control (without fertilizer) variant was 59
mg/kg, it was 60.6 mg/kg in the variant with 10 t of manure, and 63.6
mg/kg in the variant with 15 t of manure. In the variant with
N93P98K126+Gips163 +20 tons of manure, the amount of nitrates
was determined to be 77 mg/kg.

Crude protein fluctuated between 2.18-3.32/% in variants
given organic and mineral fertilizers. The best result was determined
by 4.21% in the variant with N93P98K126+Gips163 +20 tons of
manure.

Crude protein % 2.5:;,.

Starch yield s/ha - 1633 1723 -
Starch % - 1813 1833 -
Cry matter vield s/ha - L Ll _
Dey mater: N o
o 5 5 3 00
Control (free fertilizer) Organic manure 10t = Organic manure 15t
N6OPSOK60 NOOPOOK90 ' NGIPO8K126+Gyps163 +20 t manure

Figure 4 The effect of giving organic and mineral fertilizers in different rates
and proportions on the quality indicators of the potato plant (based on 3-year
average indicators)

During the research, the effect of organic, mineral and nitrate
and gypsum mixed fertilizers on starch accumulation in potato plants
was investigated. It was determined that in the variants given organic
fertilizers, starch fluctuated between 17.43-17.7%, while in the vari-
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ants given mineral fertilizers, starch was 18.13-18.33%. In the ver-
sion where No3PggK126+Gips163 +20 tons of manure is applied, the
highest indicator is 18.73%. It has been found out from the research-
es that when organic fertilizer is applied to the soil, the amount of
carbon dioxide released from it has increased. Carbon dioxide inten-
sifies the process of photosynthesis in plants, which has a positive
effect on the accumulation of dry matter in plants.

97917
7L L 97999 9

______ 22 4 212 2 ) 5
7 2121 2lg2 2 2

3 a5 0404 24 23
2,5 22 =22 22y
X 2 121918
1
0.5
0

Control Organic Organic - NOOPoOKo) N93PISK126+
(free fertilizer) manure 10t manure 15¢ NGOPGORE0 +Gypsl63 +
20 t manure
m2015 m2016 ®2017 = Awverage in 3 years

Figure 5. Effect of organic and mineral fertilizers on the percentage of spoil-
age of potatoes during storage (6 months) (%)

As can be seen in Figure 5, 2.4% of the crop (average over
three years) in the control variant without fertilizer, 2.3% in the vari-
ant with 10 t of organic fertilizer, 2.2% in the variant with 15 t of or-
ganic fertilizer, and in the variants with mineral fertilizer It fluctuated
between 2.1-2%. N93P98K126+Gips163 +20 tons of manure and in
the version with compound fertilizer, 1.8% was spoiled. In this
variant, the decrease in the percentage of damaged seeds depended
on the applied fertilizer norms and the preparation of the seed for
planting.

The economic efficiency of applying mineral and organic ferti-
lizers under the potato plant has been studied in our research. It has
been determined that the application of fertilizers under the potato
plant increases productivity and its quality, as well as increases the
costs of crop production.
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According to the obtained net income, the economic efficiency
of mixed fertilizers given NosPgsKi26+Gipsie3+20 tons of manure was
better than the control variant.

As can be seen from the table, according to the 3-year experi-
ence, the highest indicator was obtained in the variant with
No3PosK126+Gipsi63+20 tons of manure, in which the net income per
hectare was 3302 manats, and the level of profitability was 98.6%.

Thus, according to our 3-year research, the best economic
efficiency in mountain-black soils under the conditions of the dam is
obtained in the variant of compound fertilizer NosPogK126+Gipsies
+20 tons of manure.

When 10 t and 15 t of organic fertilizers were applied, the total
costs were 2300-2555 manats, the value of the total product from one
hectare was 4375-4875 manats, the net income from one hectare was
2075-2320 manats, the level of profitability was 90.2-90.8% .

There was little difference in the level of profitability of the
variants where N60P60K60 and N9OP90K90 mineral fertilizer norms
were applied. In these fertilizer norms, the total costs were 2818-
3150 Azn, the value of the total product from one hectare was 5425-
6125 Azn, and the net income from one hectare was 2607-2975 Azn.
N93P98K126+Gipsl63 + 20 tons of manure, the net income from 1
hectare was 3302 manats, higher than the net income from other
fertilizer rates. Since there is a very small difference between the cost
of 1 ton of products, the farm variant N93P98K126+Gips163 +20
tons of manure is considered.

Conclusion

1. As a result of the application of organic and mineral fertiliz-
ers in "Sevinj" potato variety in the washed mountain black
soils, the amount of nutrients in the soil increased: the amount
of ammonium nitrogen absorbed in the 0-20 cm layer of the
soil in the budding phase compared to the control variant
(28.54 mg/kg) was 5, 57-12.48 mg/kg or 19.52-43.73% in-
creased. The increase (19.52 %) was when 10 tons of manure
was applied to the soil, and the highest increase was in the
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3.

variant of mixed application (N93P98K126+Gips163 +20
tons of manure). At that fertilizer rate, the amount of nitrate
nitrogen in the soil increased by 10.03 mg/kg in the budding
phase. During the vegetation period, nutrients were assimilat-
ed by the plant, and during the ripening phases, the amount of
absorbed ammonium decreased by 11.99 mg/kg (29.2%), and
the amount of nitrate nitrogen decreased by 13.08 mg/kg
(62.11%) compared to the budding phase.
N93P98K126+Gips163+20 tons of manure applied in
"Sevinc" potato variety, the amount of mobile phosphorus in
the soil during the budding, flowering, and ripening phases of
the plant is respectively 27.25; 16.27; 13.84 mg/kg, on aver-
age compared to the control in 3 years; and the amount of po-
tassium exchanged in budding, flowering, and ripening phas-
es in that fertilizer rate is more 28.96; 28.01; 27.25 mg/kg
was. Compared to the budding phase, the amount of active
phosphorus decreased by 21.03 mg/kg, and the amount of ex-
changeable potassium decreased by 9.96 mg/kg in the ripen-
ing phase.

At the rate of N93P98K126+Gips163+20 tons of manure fer-
tilizer applied to Sevinc potato variety, differences were ob-
served in plant height, bush diameter, and number of leaves
compared to the control in the budding, flowering, and ripen-
ing phases of the plant. The height of the plant in the budding
phase is 14 cm, the diameter of one spike in bushes is 1.2 cm,
the number of leaves is 10, in the flowering phase the height
of the plant is 16 cm, the diameter of the spike is 1.2 cm, the
number of leaves is 13, in the ripening phase the height of the
plant is 19 cm, the diameter of the spike is 1,4 cm, the num-
ber of leaves was 17 high.

N93P98K126+Gips163 + 20 tons of manure fertilizer applied
in "Sevinc" potato variety in the above-ground part of pota-
toes in 3 years on average compared to the control in budding
phase nitrogen 0.6%, active phosphorus 0.51%, exchangeable
potassium 0.6% respectively, nitrogen 0.88%, active phos-
phorus 0.49%, exchangeable potassium 0.62% in the flower-
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ing phase, nitrogen 0.12%, active phosphorus 0.5%, ex-
changeable potassium 0.67% increased in the ripening phase.
N93P98K126+Gips163 +20 tons of manure fertilizer rate ni-
trogen, exchangeable phosphorus, exchangeable potassium
1.04; 1,2; 1.06 times, in the flowering phase compared to
budding; nitrogen, active phosphorus, exchangeable potassi-
um 1.5; 1.6; 1.4 times in the ripening phase compared to bud-
ding; decrease was determined.

. The highest vyield was obtained at the rate of
N93P98K126+Gips163+20 tons of manure fertilizer in
"Sevinc" potato variety, the average yield was 266 sen/ha in 3
years. This is 43.60% higher than the control variant.

. "Sevinj" potato tubers in the control version without fertilizer,
nitrogen, phosphorus, potassium removal was 24.0 kg/ha, 9.0
kg/ha, 84.0 kg/ha. Norm of N93P98K126+Gips163+20 tons
of manure increased nitrogen by 76.9%, phosphorus by
82.6%, and potassium by 58.5% compared to the control.

. The amount of starch in the "Sevinj" potato variety was
8.00%, nitrate 23.37%, and dry matter 12.11% higher in 3
years. The highest indicator was obtained at the rate of
N93P98K126+Gips163+20 tons of manure fertilizer. The ap-
plied fertilizers also affected the percentage of potato spoil-
age. Compared to the control, the rate of deterioration of
N93P98K126+Gips163+20 tons of manure fertilizer de-
creased by 1.3 times in 3 years.

. The net income from 1 hectare was 3302 manats and was

higher than the net income from other fertilizer rates in
N93P98K126+Gips163+20 tons of manure variant. From
there is a very slight difference between the cost of 1 ton of
products by variants, the farm variant is considered
N93P98K126+Gips163+20 tons of manure.

FARM RECOMMENDATIONS

. As a result of the conducted research, it is recommended to
apply NosPosKi26+Gypsies+20 tons of manure per hectare in
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order to activate the potential fertility of the soil, increase in-
tensive fertility, increase the productivity of potatoes, protect
the environment, and obtain a quality, ecological pure potato
product.

It is possible to obtain a yield of up to 300 s/ha if fertilizer is
applied in the recommended rates (NgsPosKi26+Gypsum
163+20 tons of manure) to the "Sevinj" potato variety in the
washed mountain-black soils of Gadabey.
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