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Abstract

This paper examines the role of the pomegranate fertilization best dates and quantities in the
soil-climatic conditions of the plain zone of the Martakert region of the Artsakh Republic in the
process of increasing the soil moisture and the formation of xerophytic properties in plants. With this
purpose in mind, in light brown gravel and sandy clay loam soils of mean thickness, taking into
account the requirements of pomegranate for bioclimatic conditions and the importance of
maintaining the soil fertility, the high efficiency of the combined use of organic-mineral fertilizers
has been recorded in the course of experimental study. The combined application of semi-decayed
manure and complete NPK mineral fertilizers has been found to be even more effective in half doses
than double doses given separately. Pomegranate yield due to soil moisture provision will increase
even more if a polymer mineral material (as a water-accumulating ameliorant) is added to the soil
together with organic-mineral fertilizers.

Key words: ameliorant, manure, mineral fertilizers, fertilization, nutrition, soil moisture,
pomegranate, crop yield.
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Introduction

One of the most important problems of agriculture is the efficient use of solar energy, which
from a farmers requires a creative approach to crop rotation farming, the application of agro-technical
measures aimed at providing solar energy-transforming plants with such terrestrial substances as water
and nutrients.

The bioclimatic conditions of the plain zone of the Artsakh Republic are favorable for growing
of pomegranate, which is distinguished by its drought resistance and heat resistance properties.

For all crops, including pomegranate, yields are highly dependent not only on the active
temperature conditions of the local climatic zone but also on the nutritional and water conditions of
the soil, which correlate with such organic part of the soil hard phase as humus.

However, in dry steppe zones, as a rule, the soil is poor in humus.. If we add to that the fact that
in addition to the crop of the orchard, the biomass that emerges every year as a result of trimming is
also alienated, everything will be clear.

The remains of roots and dead leaves in the soil are not enough for the normal vital activity of
microorganisms involved in the soil formation process; they start using humus as a source of energy,
accelerating its biological decomposition. On the other hand, the use of medium to high doses of
mineral fertilizers without organic fertilizers enhances the chemical activity of the soil, monovalent
cations penetrated into the soil absorption complex, contribute to the acceleration of the humus
decomposition [1].

Therefore, the combined use of organic fertilizers, ameliorants, and mineral fertilizers is
compulsory among the complex agrotechnical measures designed to regulate the growth and
development of plants in the pomegranate orchard. The effectiveness of mineral fertilizers increases
when they are applied in the spring, before plants shoot out buds, for phosphorus-potassium fertilizers
long remaining in carbonate soils since autumn react with calcium compounds, turning them into
insoluble compounds that plants can hardly digest [4].

Conflict setting

Based on the above-mentioned fact, and those circumstance that in the domestic farm
enterprises so far do not have scientifically substantiated systems of agriculture, including crops
fertilization, we have set ourselves the following task. During 2018-2020 to study the influence of
separate application of organic and mineral fertilizers on the improvement of soil water regime on the
growth, development, yield, and under study agro-technical measures economic efficiency of the
eight-year-old Gyolosha pomegranate orchard under conditions of the forest brown alkalized
gravelly soil of the lowland Martakert community of the Martakert region.

Triple field experiments have been carried out. The following options have been studied:

1. without fertilization, “checking”

2. Manure 30 t/ha

3. Ni20P100K100

4. NgoP50K50 + manure 15 t/ha.

For the planning and installation of field experiments, the relief of the future test site, “the
orchard”, hydrology, wind protection, the system of agro-technical measures used in the last three
years were studied, and the agrochemical characteristic of the soil was given.

The plants in the selected garden are planted in 4x3 scheme. The garden had a flat terrain, which
is provided with irrigation water and partially protected from winds. The garden was planted in 2011
and for the last three years was not regularly fed only with nitrogen fertilizers. In the first two years
of planting, the inter-row spaces were occupied by dwarf plants, and in the last 3 years the weeds
growing in the garden were harvested twice a year and used as fodder.
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The following methods and techniques were used in the field and laboratory studies: in each
option, "repetition", six plants were included in one row. The test site was provided with a series of
protective layers on all sides. One row of protective layer was also left between the rows under study.
Taking into account the fact that phosphorus ions move very slowly in the soil, and potassium
chloride used in farms contains a large amount of chlorine, which can adversely affect the quality of
the crop, they together with the manure were introduced into the soil in the autumn, after the harvest,
and the nitrogen was introduces in the soil in the spring at the germination stage. was given in the
spring, at the stage of buds shoot out. The soil moisture, 15 days after watering, was determined by the
weighting method, the yield - by the widespread harvesting method, according to AR Khachatryan.

Research results

Pomegranate growth, fruit buds formation, flowering, current year shoots, fruit formation, and
ultimately the quantity and quality of the crop, as with all crops, depend not only on the biological
characteristics of the type or variety, but also on the environmental conditions in which the plant
undergoes ontogenesis. In addition to the celestial factors "light, heat", pomegranate growth and
development are significantly influenced by more easy-to-manage factors, such as water and nutrients.
If the soil is supplied with sufficient water, fertilizers are considered a powerful lever for increasing
yields, which can change the yield of crops to a very wide range.

There are few papers in the literature dealing with the same problem. According to numerous
studies both mineral and organic fertilizers have a positive effect on pomegranate yield. However,
their combination, even in smaller quantities, provides higher efficiency, because organic fertilizers, in
addition to being a source of ready-to-eat nutrients, are also rich in organic matter, which improves the
agrophysical properties of soil - air permeability, field moisture and biological activity.

To find the indirect effect of organic fertilizers on pomegranate plants, we determined the soil
moisture by weight method 15 days after watering at different stages of vegetation. The data are
presented in Table 1.

Table 1
Moisture content in the soil depending on fertilization "average of three years"
Soil moisture (%) according to the soil depth
Soil moisture p :
i > .. Fruit Fruit A
Option cm Flourishing fomr?;tison i I’UI.S verage
pening
stage
stage stage

Checkin 0-20 15,67 18,56 16,42 16,88
& 20 -40 19,45 23,51 21,31 21,42
0-20 17,74 20,30 18,41 18,82

M t 9 9 b b
anure 30 tha 20 - 40 22,56 26,18 2337 24,01
NP K 0-20 16,76 19,67 17,14 17,86
12071007 100 20 - 40 20,19 24,19 22,60 22,33
0-20 16,68 21,40 18,15 18,74

+

NeoPsoKso + manure 15 tha 20 - 40 20,21 2434 23,94 22,83

The combination of organic and mineral fertilizers has a positive effect on the increase of water
supply in the soil, effective balancing of nutrients, contributes to the improvement of pomegranate
growth rates, which create the preconditions for the emergence of crop yields elements and next year's
fruiting buds formation.
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Table 2
Effect of fertilizers on pomegranate yield and the next year's germination
"average of three years"
Number of Nu.mber of Amount of Number of
. fruits fallen )
. fruits on one Average mass normally fruit-buds on
Option from one . .
shrub, of fruits, gr colored fruits, one shrub,
iece shrub, % iece
P piece ’ P
Checking 101 17 268 75 255
Manure 30t/ha 126 19 296 78 316
Ni20P 100K 100 123 19 304 79 310
NgoPs0Kso+ manure 15 t/ha 123 18 309 80 327

The data presented in Table 2 show that the fertilizers had a significant effect on the number of fruits
per bush, the average fruit mass, the number of normally colored fruits, and the number of fruit buds
per shrub. Only in the version with 30 t / ha manure, the number of fruits per shrub exceed by 65
compared to the checking option, the average fruit weight exceeded by 35 g, the number of normally
colored fruits - by 7%, and the number of fruit buds per bush -by 70. In this option, the number of
fruits dropped from one bush was relatively low by "2%". Almost the same data were recorded only in
the option of mineral fertilizers "N 120 P 100 K 100". According to the data given in Table 2, the
indicators mentioned in the option of joint use of organic-mineral fertilizers were higher. From this it
can be deduced that the combined use of organic-mineral fertilizers is agronomical necessary.

The crop yield was determined by collecting and weighing the crop. The results are presented in
Table 3.

Table 3
The effect of fertilizers on pomegranate yield
"average of three years."

The average Crop yield according to The average The difference with
Option crop from one repetitions/ha crop of the regard to checking
tree, kg 1 II 111 fruit, gr/ha g/h %
Checking 27 225 223 224 224 - -
Manure 30 t/ha 37,2 309 306 312 309 85 37,9
Ni20P100K 100 37,5 312 309 315 312 88 39,2
NeoPs50Ksp + manure 15 t/ha 38 315 319 314 316 92 41,0

According to the data presented in Table 3 in case of 30 t of manure per hectare, the crop yield
compared to the checking option increased by 85 centner per hectare, in case of complete mineral
N120 P100 K100 by 88, and in case of N60 P50 K50 + manure by 92 ¢ / ha.

One of the main goals of our study was to find out the economic efficiency of the joint use of
organic-mineral fertilizers separately. The results are given in Table 4.
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Table 4
Economic efficiency of fertilizer application in pomegranate orchard

Additional harvest costs, "
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1 224 - ; ; . ; ; ; ; ;
2 309 85 20 1700 287 30 70 38.7 427,7 1272,3 2,97
3 312 88 20 1760 245 131 30 40.6 446,6 13134 2,94
4 316 92 20 1840 251 80 50 38.1 419,1 1420,9 3,39

As the above tabulated data show, the reduction and join use of fertilizers’ doses has contributed to
the reduction of total fertilization costs, increased additional profit and the level of profitability. The
use of ameliorants will make increasing of the soil moisture possible, as a result we can get a higher

crop yield at a lower cost.

Conclusion
The combined application of organic fertilizers, further soil absorption increasing ameliorators,

and mineral fertilizers, even in smaller doses, compared to high doses of their individual use, will
increase soil moisture, optimal nutrient balance, increase crop yields, and reduce expenses spent on a

unit product.

=
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uLALsLNR UCULUUL UarnsSshuhuuuuu UbRNSUNNrULENP KUUULPME B4
usLhArULSLErh UhrUNU UL <LUrudnrnr@3nkLLeNe UursuusrSh
<UrEU4uU3ru3dnrt ansnhy

U.P. Supuwnjwl, (3.9. Gphgnpu, £.4. Uwubujw, U.S. RQupwpjwut
Cnphh ipbutininghwwl hwdwuwpwb

Upgwfup  Lwupwwbunnpjwtu  Uwpunwlybpnh  oppwuh hwppwywjpwiht gnwnt
hnnwyhdwjwlywu  wwypdwuubpnwd  nwnwduwuppdb £ unubunt ywpwpunwgdwu  wywgnyu
dwdlybnubph nu swihwpwuwlubph Yppwndwu nbpp' hnnh nuownwihtu  funtwyniuwynigjw
pwnpdpwgdwl, pnyubiph dnuin pubipndhwnn  hwnynieniuubph  duwynpdwu  gnpdpupwgnid: Ujn
uwwwnwyny pwg wquiwlywgnyu fubwpwpwiht, Ywywldwquihu dhohtu hgnpnigjwt hnnbtipnud,
hwoyh wnubny YGuuwypdwjwywu wwjdwuubphtu unubunt Ynndhg ubpyuwywgynn wywhwugubinu
nt.  hnnph  pbpppnppjwt wywhwywudwt  Yuplnpnyeniup,  thnpdwpwpwhGunwgnunwywu
dwuwwwphny pwgwhwjnyt] £ opqwuwlywu U hwupwht wwpwpwwuniebph  hwdwwnbn
oginwgnpddwu pwpdp wpryntuwybtinnieginiup: Mwpqyb £, np Yhuwpwjpwjywsd gndwnph W pnhy
(NPK) hwupwjhtu wywpwpwwujnyetph hwdwwnbn Yhpwnndp, pblynig  Ybu swhwpwuwyubipny
wybh wprynibwybn L, pwtu wnwudhu-wnwudhtu wnpynn npwug Ypluwyh swihwpwuwyubipp:
Znnnud funtwyniejwt wwwhnydwu htin Yuwywd unubunt pppwnynyeniup wybih Ypwpdpwuw
et opqwuwlwu U hwupwht wwpwpunwunyetph htwn  hwdwwnbn  hnn dngyh  twl
whhdGpwhwupwihu Ujnye (npwbiv opwyniinwlhs dbhnpwuw):

Pwtwh pwnbp. JdGhnpwuwn, gndwnp, hwlpwht wwpwpunwunyetp, wwpwpunwgnd,
uunignd, hnnh funtwynie)niu, unubuh, pppwunynieiniu:

KOMILIEKC ATPOTEXHUYECKHNX MEPOITPUATHIA 11O BO3JAEJBIBAHUAIO
TPAHATA ¥ BO3MOKHOCTHU NPUMEHEHUS MEJIMOPAHTOB B PABHUHHOM
30HE MAPTAKEPTA

C.b. I'aacrsan, T.I'. I'puropsin, 3.B. ABanecsin, A.T. 3akapsin

L ywunckui mexnono2udeckuti yHugepcumem

B NO4YBEHHO-KJIIMMATUYECKUX YCIOBHUSIX PAaBHUHHOM 30HBI MapTakepTCKOoro paioHa
PecnyOnuku Aprax Obula M3ydeHa poJib MPUMEHEHHUs JTy4YIIMX CPOKOB M J03 yI0OpeHus rpaHara B
MpoLeCCe MOBBIIIEHUS TMOJEBOW BIAKHOCTH MOYBBHI U (OPMUPOBAHMSI KCEPOPUTHBIX CBOICTB Yy
pactenuii. C 3TOH LENbI0 Ha CBETJIO-KOPUYHEBBIX LICOHUCTHIX, CYTJIMHHCTBIX IOYBAaX CpeaHei
MOIIHOCTH, YUYUThIBAA Tp€6OBaHI/I$I, NpEABABIACMBIC T'PAHATOM K 6I/IOKJ'II/IMaTI/I‘ICCKI/IM YCIOBUSAM U
BAXKHOCTb COXpPAaHCHHA IJIOAOPOAHA IMOYBBI, 3KCHICPUMCHTAIIbHO-UCCICAOBATCIILCKUM ITYTEM 6I>I.Ha
BBISIBJICHA BBICOKAas 3(1)(1)CKTI/IBHOCTI> COBMCCTHOI'0 HCIOJIb30BAHUSA OPraHUYCCKUX W MUHCPAJIIBHBIX
ynobpenuii. bpiio oOHapyX€HO, YTO COBMECTHOE HCIIOJIb30BAHHME MOJYIEpEeNnpeBIIero HaBo3a M
noytHoro MuHepanbHoro yaoopenust (NPK), naxke B monoBMHHBIX j03ax, Oonee 3QdeKTHBHO, yeM
BHECEHHUE UX JABOWHBIX 703 110 OTIEIbHOCTH.
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YpoxaliHOCTh TpaHaTa, CBs3aHHas C OOECIeYeHHEM BJIAKHOCTH TIOYBBI, TOBBICUTCS €IIe

0oJbIlIe, €CIM BMECT€ C OPraHUYECKMMHU W MUHEPATbHBIMHU YIAOOPEHUSMH B NOYBY OyIEeT BHECEH
TaK)Ke MOJTUMEPHO-MUHEPAIbHBIN MaTepual (Kak BOJOHAKOIUTENbHBINA METMOPAHT).

Knrouesvie cnoea: MenuopaHT, HaBO3, MUHEpalibHble ynoOpeHHs, ynoOpeHue, NHUTaHHE,
BJIQXKHOCTH MOYBBI, TPAaHAT, YPOKAMHOCTb.
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