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Ways to Improve the Fertility of Alluvial Soils of Samegrelo Region (Senaki-
Nosiri) in Hazelnut Plantation

Roland Kopaliani

Doctor of Agricultural Sciences, Professor, Akaki Tsereteli State University, Kutaisi, Georgia.
Mzevinar Shalamberidze

PH. D student, Akaki Tsereteli State University, Kutaisi, Georgia.

Kay words: Samegrelo region; Soils; Hazelnut culture; Agrotechnologies.

Vineyard cultivation begins with agrochemical analysis of the soil. The vine loves warmth, moist, and light,
thus vineyard should not suffer from the deficiency of natural conditions. The vine grows well and gives high yield
when the indicator of the acidity of the soil is about 6, 0-8, 0. Therefore, based on relevant soil studies, agro-
melioration activities should be carried out before cultivation (Liming of acid soil and plastering of alkaline soils).

Hazelnuts occupy one of the most honorable places in the food industry, hazelnut culture in Georgia dates
back to ancient times. Historical records confirm that the locals grew wild hazelnut varieties in their gardens in the
6th century, and over the following centuries, improved hazelnut varieties adapted to the local climate were obtained
through folk selection. The rational use of natural resources for hazelnut plantations and the selection of the best care
options for existing industrial plantations, adapted to specific soil-climatic conditions, is essential and will be
scientifically substantiated and supported by research.

Deep technological processing of hazelnuts produces valuable food products in great demand in the
world: vegetable oil, hazelnut flour, milk, halva, high-calorie coffee substitutes. Hazelnuts are a major
component of the modern confectionery industry. It is used in the manufacture of various cakes and candies.
An important source of income is the secondary raw materials of the hazelnut (new shoots, twig overgrown
branches, shell, hazelnut fruit husk).

Hazelnuts also have important healing properties.

Hazelnut culture is a complete raw material to produce a wide variety of food and medical prophylactic
products in great demand in the world.

Therefore, the rational use of natural resources for hazelnut plantations and the selection of the best care
options for existing industrial plantations, adapted to specific soil-climatic conditions, is essential and will
be scientifically substantiated and supported by research.

It is important to cultivate hazelnut industrial plantations with high-quality nursery materials in different
regions of Georgia, mainly in mountainous areas and on relatively scarce, currently unused soils. Such
plantations are not only a reliable source of primary raw materials but also effectively protect soils from
erosion, dramatically improving the ecological condition. It is important to fence the plantations, if we use
sweetbrier, hawthorn, wild plum, etc. as a protective fence after 3-4 years they will also give us expensive
medicinal plant raw materials. {Neli Kelenjeridze, Nino Kelenjeridze - "Hazelnut Care-Growing
Technologies”. Kutaisi 2009 Pp.3-5}

In addition, the use of agro-technical measures in hazelnut plantations on low-fertile soils, which will be
adapted to the given soil-climatic conditions, will increase, and maintain soil fertility, will have a positive
effect on hazelnut yield and quality, and will have an economical effect.

Our research concerns the selection of various agro-technical measures in the hazelnut plantation cultivated
on alluvial, low-fertile soils in Akaki Tsereteli State University training-experimental farm located in
Senaki (Nosiri), Samegrelo region, and its impact on soil fertility and yield.

The plantation was cultivated within the framework of the scientific grant Ne507 -"Increasing the fertility
of the soils of Upper Abkhazia and demonstrating the cultivation of hazelnut plantations on them"- funded



by Shota Rustaveli National Science Foundation on the base of Akaki Tsereteli State University, Agrarian

Faculty.

The essence of the project was to study the impact of intermediate crops on the lowland soils of Samegrelo

and Imereti, to cultivate hazelnut crops on them, to develop and demonstrate relevant technologies.

Based on the experiments conducted during the three years of the project, various conclusions were made,

including the following:

e In perennial crops grown on low-alluvial soils, to increase soil fertility, it is better to use legumes
(soybean, lucerne, vetch, etc.) as annual intermediate crops; {R. Lortkipanidze - “Improving Fertility
and Nut Cultivation Technologies on Alluvial Soils of Samegrelo and Imereti. MBM-Polygraph Ltd,
Kutaisi 2012. P. 90}

e Rational use of organic and mineral fertilizers gives a high effect on young hazelnut orchards.
Application of organic fertilizers in autumn 30-40 t / ha, once in 3-4 years. It is also good to sow
legumes every year in the fall as green manure and to plant them in the soil during the early spring
flowering phase. In addition to organic fertilizers, we should include mineral fertilizers: phosphorus,
potassium fertilizers in addition to organic fertilizers. From nitrogen fertilizers, it is best to apply the
first dose of nitrogen in the form of ammonium sulfate or calurea before flowering. The second half of
the nitrogen dose should be applied in June. {R. Lortkipanidze - “Improving Fertility and Nut
Cultivation Technologies on Alluvial Soils of Samegrelo and Imereti. MBM-Polygraph Ltd, Kutaisi
2012. P. 92}

These experiments were conducted in 2009-2011. Hazelnuts are cultivated with 5X4 m2 of the
feeding area. As we mentioned, the use of intermediate crops and organic-mineral fertilizers had some
positive effects on increasing soil fertility, in terms of yield, we certainly would not have results here,
because the plantation was cultivated within the framework of the project.

Some reclamation work was also carried out as the survey revealed the intensity of abundant rainfall
during the agricultural year which led to the deterioration of the physical condition of the soil. In the newly
planted hazelnut plantation, the water rose in several places on the surface.

Agro-reclamation work-drying was conducted as a measure to restore soil fertility and protect it from
erosion. The following agro-reclamation elements were selected: An excess moisture regulating network
was arranged on the test area (1.8 ha). The surface was divided into four parts and water permeable furrows
were made to accelerate water flow. And the increase in velocity was facilitated by the creation of a slope
in the water network from the plain surface.

A drainage network has been used, which receives excess water from the regulating network, removes
this water from the wetland area, and short-circuits it to a common intake located as a channel near the test
site.

10 years after the end of the experiment, based on the observations, we conclude that the reclamation
work is renewable and can be improved. The secondary wetland has been observed in the area, which has
a negative impact on the yield and quality of the hazelnut plantation. Hazelnut yield was recorded, as well
as physio-chemical properties of the soil. Which fails to show promising results. It is therefore necessary
to select and implement various agro-technical measures to increase soil fertility and hazelnut yields, which
is the goal of our research.

Soil cut was arranged, we used the above data to provide a description.

The data show that the soil is of medium thickness and below 90-120 cm a ridge is developed. 0-16
c¢cm and 16-25 cm horizons are characterized by a granular structure. The loamy 25-38 cm horizon is
characterized by unstructured soil, wetlands, and gravelly composition. The cobblestones in the lower
layers are filled with dust, silt, and fine-grained fractions. It cannot be dug with a spade. The soil and the
rhizome under it hold water well, signs of standing water (wetland) in the soil are observed only at the
beginning of the plot, from the roadside, which is due to the malfunction of the drainage (drying) network
there. Deterioration of meso- and micro-relief is caused by improper tillage of the soil.

The agrochemical values of the soil of Nosiri training farm before the test are presented in Table #1.

Table #1



The agrochemical values of the soil of Nosiri training farm before the test

Sampling PHin Exchangeable Hydrolyzabl | Absorbable | Exchangeabl Sum of
. Humus . . absorbed bases
depth water acidity mg / eq e nitrogen phosphorus | e potassium
(cm) extraction 100 gn % mg.100 gn mg .100 gn mg.100 gn Ca+Mgmg/
0-20 7,0 1,0 2,95 23,8 12,8 15,5 21,0
20-40 75 1,0 1,78 28,1 12,0 12,0 25,0
40-60 7,7 0,6 0,93 17,0 11,0 11,0 35,0

The table shows that the soil has a neutral weak alkaline reaction, the sum of absorbed bases is high
and increases to 21-35 mg/eq depending on the depth.
The soil is provided with nutrients - nitrogen, phosphorus, and potassium on average. Hydrolyzable
nitrogen increases with depth, while phosphorus and potassium do the opposite.
Humus is the soil varies from 2.95 to 0.93% and decreases in depth. According to the amount of
humus, the soil is fertile.
Based on the data of our preliminary research and the studies conducted at various times in similar
conditions, we decided to implement various agro-technical measures to increase soil fertility and have a
positive impact on hazelnut crop yields. These measures are the use of green manures, application of diverse
types of bio-organic fertilizers, ridding the area of excess moisture, sowing perennial grasses between rows

of hazelnuts, and more.
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Requirements !

Journal “agroNews” is an international (ISSN2346-8467) refereed, peer-reviewed periodical publication.
Outcomes of recent researches are published in the journal. Fields: Agriculture, Humanities, Economics, Chemistry,
Technology, Engineering, Biology and Consumers Services. It is published once a year. Articles published in the
journal are internationally recognized. The journal aims at contributing the development of science and promoting
scientists of different fields by immediate publication of their researches and recent findings.
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Articles will be submitted either in Georgian, Russian or in English (if desired, article can be published in
original language), summaries must be in two languages (Russian, English). Number of authors is limited to five.

Length and Substance:

- Number of pages ranges between 3 and 10. (A4 ; 1,0 -spacing, fields: up 3 cm, down _ 2,5 cm, left_ 2,5 cm,
right - 2 cm, paragraph _ 1 cm, without numbering pages) Please supply the files with figures, tables, summary,
bibliography and the body of article in Word format.

- Georgian version — Sylfaen, 11 pt;

- English and Russian versions — Times New Roman, 11 pt;

- Title 14 pt;

- After one line — Author (s) full name (s) 12pt ;

- After one line - Degree and place of work 12 pt;

- After two lines - Annotation 10 pt; (Number of words limited to 500);

- After one line — Body of the article;

- After one line — Bibliography at the end of the article; (author (s) surname (s) with initials — title - “publisher”;
city; year; number of pages);

- After one line — Abstract are required to be in English, 50 % of Georgian or Russian articles. (title of the article 14 pt;
Bold; author’s (s') name and surname 12 pt; Bold; academic degree, title, affiliation, city, country 12 pt; font 11 pt;);

- Itis recommended that you use JPEG or MBP formats to insert tables, figures.

- For mathematical formulas use Equation;

- Author (s) is responsible for the quality of the article.

- One author can submit no more than 3articles;

- The article will be peer-reviewed and published by editorial board.

Avrticles must be submitted both as paper version (one copy) and e-form.

Authors pay for the publication. Value of per page is 7 Gel. One copy of journal is included in the price.
Money Transfer “Tibisi” (TBC) Kutaisi
GE63TB7524336080100002
For further information contact us: 4600, Kutaisi, Shervashidze 53. Akaki Tsereteli State Unversity. XIX . Faculty of
Agrarian Studies.
Chief editor: Lortqgifanidze Roza
Tel.: 599 23 64 79; 577 28 28 54
Email: Roza.lortkipanidze@atsu.edu.ge;
Academic Secretary: Santeladze Natalia
Tel.: 574 84 82 82
E-mail: natalia.santeladze@ atsu.edu.ge
Attention !
E-version of paid check must be attached to the article:
E-mail: agronews2016@gmail.com
Beb CTpaHHIIA: iaa.org.ge

K BHUMaHUIO aBTOPOB.

Kypuan «ArpoNews» 3To cepHifHOE HW3NATENBCTBO, KOTOPHIH craHmapTHbii HOMep (ISSN2346-8467)
pelieH3upHOe U pedeprpHOE H3AATEIBCTBO. DTOT KypHAN MeyaTraeT pe3yJIbTaThl MCCICAOBAHUU MO arpapHbIM,
XUMHYECKUM, MHXCHEPHBIM M TEXHOJOTMYECKUM HAYYHBIM OTpACisiM. DTOT KypHall M3MaéTcsi OAMH pa3 B TOJI.
CraThbHl TpEICTAaBICHHBIC B JKypHale MNPEACTABISAIOT — TPYAbl MEXIyHaponHoro ypoBHs. Llenp sxypHama —
CIIOCOOCTBOBATh Pa3BUTHIO HAYKH, ONIEPATHBHOE M3/1aTEIbCTBO JOCTI)KEHHHN CIIEIHAINCTOB, a TaK )K€ MaTepualbl 1
pe3ynbTatsl uecnenoBanui. CTaTbu IPUHUMAIOTCS Ha TPY3HHCKOM, aHITTHICCKOM, PyCCKOM f3bIKax (110 YCMOTPEHHUIO
aBTOpA CTaTbH M1€YaTAIOTCS HA OPUTMHAIBHOM si3bIKke) KoiuecTBO aBTOPOB HE JOJIKHO MPEBUILIATH IISATH YEJIOBEK.

TpedoBanus k 0popMJIeHUI0 HAYUHBIX CTATEI:

* OOBIOM CTaThu HE JOJDKHO OBbITh MEHbIEe 3 cTpaHuil U He Oonbme 10 cTpanun (Ha Oymare A4 dopmara, e ¢
uHTEepBaIoM 1,15 mose ¢ Bepxy 3cM. cHU3Y 2,5 cM., ciieBa 2,5¢M. cripaBa 2cM. ab3ary | cM. 6e3 Hymeparuu CTpaHHHHUI]
U TIEPEHOCOB) C YUETOM UepTekel, TaOIuII, pe3toMe U JINTepaTyphL.

*CTaThs TOJDKHA OBITH BHIMOJIHEHA TEKCTOBBIM pemnaktopom Word.
* JI7Ist TPY3WHCKOTO TEKCTa JOJDKHO OBITh MCTIONB30BaH mpudt - Sylfaen ,11pt.
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*J[yist aHTIUICCKOTO U pycckoro Tekcta mpudt - Times New Roman ,11 pt.

* HasBaHue crateH, 14pt. Bold.

*C MpoIyCKOM OJIHOM CTPOKH — uMst U (hammitist aTopa (aBTopos). Bold.

*C mpoIyCKOM OHOW CTPOKH Hay4YHBIE KauecTBa U MecTo paboTsr 12pt.

*C mpOIyCcKOM IBYX CTpOK — aHatomus cTatbu 10pt ( He Oombire 500 meyaTHBIX 3HAKOB)

* CIpoIyCKOM OJTHOW CTPOKH-COJEPIKAHUE CTATHH.

*C NpOIyCKOM OJHOW CTPOKH — CITHCOK HCIIOJIb30BAaHHOW JINTEPATyphl, (aMmiInsg aBTOPOB, Ha3BaHUS  Tpyna (
W3aTeNBCTBO, TOPOJ, TOJI, YUCIIO CTPAHUL], WILTIOCTPALINH).

*C mpomycKoM oHO# cTpokH, Pestome (Abstract) Ha aHTIHiicKOM SI3BIKE,4TO TOMKHO COCTOBJIATH MONOBUHY CTATHH
MPECTaBICHHOM Ha TPY3UHCKOM U PYCCKOM si3bIKax (Ha3Bauue ctathu 14 pt Bold; ums u hamuust aBropa(os) 12
pt Bold; Hay4unas cremens, 3BaHne, MECTO paboTHI, Topoj, cTpana 12 pt, mpudr texcra 12 pt);

* J171s1 4epTeskeil M MILTIOCTPALUii B CTaThe I0JDKeH ObITh ucnonb3oBad JPEG wmu BMP — dopmar.

*Maremarudeckue GopMyIIbl JOJKHBI OBITH HCIIONB30BaHE! Equation pemakropom.

* ABTOp OTBETCTBEHEH 3a COICP)KaHHUEeH KaueCTBO CTAThH.

*OHIM aBTOPOM JIOJDKHO OBITH ITPEZCTaBICHO He Ooiee 3 cTaThu.

*CraThs I MyOIMKAINY TOJDKHA OBITH MPEICTaBIIeHa Ha OyMare (OIWH SK3eMIUIIP) U B JIFOOOM 3JICKTPOHHOM BUJIE.

*BBpIMycK )KypHaIa OCYIIECTBISIETCS 32 CUET aBTOPOB.

* CTOMMOCTDH OTHOI cTPaHUIBI — 7 Japu. B 3Ty cTOMMOCTD BXOAUT OAMH IK3eMILTAP KypHAJIA,

JleHexkHBIN MepeBo] ocylecTBAsAeTc Yepe3 KyTraucckuii puiauan TBC 6anka.
GE63TB7524336080100002

JlononHuTtensHO obpamaitech o ajapecy :

4600,Kyrancu, [llepBammmze 53

I'siaBHbIi pepakrop: Joprkunanuase Posa

Ten.:599 23 64 79;577 28 28 54

E-mail: Roza.lortkipanidze@atsu.edu.ge;

VYuenstii Cekperaps: CanrTesnanse Haraubs
Ten:574 84 82 82

E-mail: natalia.santeladze@ atsu.edu.ge

Buumanwme: OmiaueHnas KBUTAHIUSA OTIIPABIACTCSA BMECTE CO CTaThEU
E-mail:agronews 2016@gmail.com

web page: iaa.org.ge
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