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Historically, Georgia is considered as one of the oldest centre of viticulture and winemaking,
and Kakheti (Eastern Georgia) — is the ancient and unique viticulture and winemaking region in Georgia.
Here, 65-70% of Georgian vineyards are concentrated, since the soil-climatic conditions of Kakheti are
promoted the high quality yield. Despite the favorable climatic conditions, in the second half of the
summer season a long-term drought has occurred. Consequently, for obtaining the qualitative and
programmed yield, optimum regulation of soil moisture is essential.

Effective use of soil moisture promotes the complex of agro-technical measures, among which
one of the priorities is the soil mulching technology, along with drip irrigation that have long been used
in Georgia. Especially, high and effective results were obtained by using a black polyethylene film for
mulching vines, at which the growth of agricultural crops increased by 40-43 centner/ha.

Soil mulching (covering the surface) is one of the effective agrotechnic measures that affect the
soil microclimate. This method provides not only the regulation of soil water mode, but also the natural
optimization of soil air and heat regimes, which in turn determines the activation of soil microbiological
processes.

Mulching with polyethylene film is carried out by hand or by special machinery. It is possible
to cover the entire surface of the soil with complete or different wide strips. The edges of the film can
be fixed by different methods, mainly by the soil powder. Perforation of film takes place before or after
littering, depending on for which variety of crop mulch is used.

Mulching technology plays a significant role in the arid and semi-arid irrigation farming zone.
The efficiency of using this method is mainly reflected by quantitative and qualitative indicators and
less attention is paid to the study of ongoing processes in the soil, especially when studying the physical
picture of the patterns of moisture and heat dynamics.
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The regulation of soil heat mode and balance can be considered by mulching method as one of
the effective agro-technical measures to adjust the temperature of the crop root system in soil. Analysis
of heat balance shows that in case of polyethylene film as a mulching, spraying heat on the evaporation
reduces twice and the turbulent heat transfer in the air decreases by 17%, while the heat flow in the soil
increases by 25%. This is especially important in the spring period, when it is necessary to keep the heat
and moisture in the soil [1].

Since, the film is characterized by high tightness, under it different conditions of air and soil
moisture are formed. For example, in summer, in the atmosphere of the air during the average relative
humidity conditions, humidity under polyethylene film rises to 90-95%, and at night it is fully saturated
(100%).

Based on analysis of the results of field experiments conducted by us, it is established that:

v" During the drought period, in the first days of irrigation, the humidity of the air reaches about 25%
under the perforated film, and a week later - 7-10% more than in the open ground conditions;

v Air humidity under non-perforated film is about 16% and more than perforated underneath;

v During the cold season and abundant atmospheric sediments, the soil moisture under the perforated
mulch is the same as in the open ground,;

v In hot and dry periods, the soil moisture under the perforated mulch is particularly low in the upper
layer, rather than under the non-perforated mulch, and is slightly lower than in the open ground.
Therefore, it is necessary to irrigate frequently during the drought period.

According to the above mentioned we can conclude that the smaller the distance between lines
of mulch and the high frequency of perforation, the less evaporation and the increase of water in the
soil.

As many researchers have found, along with mulching the use of drip irrigation system allows
reliable regulation soil moisture and heat. Consequently, the complex of these measures is widely used
in arid and semi-arid areas for irrigation of vineyards, gardens, vegetables and a wide variety of field
crops, however, in case of joint use of the mentioned methods, during improper selection of crop water
requirement and drip irrigation system, irrigation water loss is about 30% [2].

The drip irrigation system may be stationary or portable in vineyards.The distance between
irrigation pipelines depends on the distance between the crops and the crop ranges, and the frequency
of the drippers® distribution on the pipelines depends on the distance between crops, soil water and
physical properties and the water flow of drippers [3].

In the clay soils, the area irrigated by each dripper should not be exceed 2.0-2.5 m?, and in sandy
soils - 1.2-1.5 m2, The greater the consumption of the dripper, the less their number. Irrigation water
flow, according to the construction of dripper, in most cases varies by 0.9-7.6 I/h and sometimes even
more than -15 I/h.

In case of soil mulching, the vineyard is irrigated locally. In this case, the pipelines are placed
under the mulching film, while the drip irrigation system is calculated in the usual manner and the
irrigation mode is carried out in accordance with the water requirement, natural-climatic conditions, soil
structure, evapotranspiration and other factors.

In recent times, scientists have developed a number of methods of calculation of
evapotranspiration (ETo) according to various climatic data. These methods are often localized and
cannot be used in different regions. The test of this method is quite a laborious process in other
conditions, and determination of ETo should be done instantaneously. To solve this problem, FAO (UN
Food and Agriculture Organlzat(ﬂ% ée%)n(]ﬂ?ndéfenmangmmem egéjatlcg; for calculation ETo [4]:

ETo =

A+y~(1+0.34~U2)

where: ET, is reference evapotranspiration (mm day™);

Rn - netradiation at the crop surface (MJ m? day?);
- soil heat flux density (MJ m day?);
T - air temperature at 2 m height (°C);
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Uz - wind speed at 2 m height (m s2);

4 - slope vapour pressure curve (kPa °C?);
! - psychrometric constant (kPa °C™?);

€a - actual vapour pressure (kPa);

es - saturation vapour pressure (kPa);

es- - saturation vapour pressure deficit (kPa).
€a

Along with this method, in the irrigation farming, the greatest use of bioclimatic method for
calculation of evapotranspiration is based on biological coefficients (Kq) of total evaporation. This
method is based on water consumption, air humidity deficit and biological indications of irrigation crop.
This can be expressed by the following equation:

ET,=K,->.d; ET,=K.->'t; ET,=K;-E,

where:  Kg, are Biological (bio-climatic) coefficients of crop water consumption and

Ki, Ke depends on crop growing period;
2d - total average daily deficit of air humidity (mb);
2t - Total average daily air temperature (°C);
Em - maximum evaporation (mm).

The accuracy of this method depends on quantitative importance of bio-climatic coefficients of
water consumption, which is appropriate for various agricultural crops based on multi-year field studies.
Based on the results of our studies and the recommendations of the United Nations Food and
Agriculture Organization (UN FAO), using the fertigation and nanotechnologies, we have developed
the optimal irrigation mode of vineyards for the different administrative municipalities of Kakheti

Region (Eastern Georgia), taking into consideration the mulching technology and drip irrigation:

v' Lagodekhi, Kvareli, Upper Alazani Irrigation Lands up to Tsinandali: irrigation rate - 800 m%ha;
irrigation dates — from 1 April to 10 April; from 1 July to 10 July;

v Akhmeta, Telavi, Gurjaani, central lands of Alazani irrigation System: irrigation rate - 800 m*/ha;
irrigation dates — from 1 April to 10 April; from 1 August to 10 August;

v" Tsnori-Milari massif of Alazani Irrigation System and Gombori foothill massifs: irrigation rate -
800 m®/ha; irrigation dates — from 1 October to 10 October; from 11 April to 20 April; from 11
August to 20 August.

The adjusted mode of the vineyard we have received will greatly support local farmers in order
to obtain programmed and high quality grapes.

References

1. Kruashvili 1., Odilavadze T., Katsarava T., Inashvili 1., Drought Control Measures (Mulching).
Methodical Guideline, GAAU, Thilisi, 2002, 20 p.;

2. Natishvili O., & etc. Handbook of Land Reclamation Expert. Publishing House “Sabchota
Sakartvelo”, Tbilisi, 1986, 334 p.;

3. Odilavadze T., Bziava K., Bagration-Davitashvili A., Inashvili I. Ecological Strategy for
Rational use of Water Resources. VII International Scientific and Technical Conference
“Modern Problems of Water Management, Environmental Protection, Agriculture and
Construcstion”, Colelected Papers, August 25-27, 2017, pp. 153-155;

4. Richard G. Allen, Luis S. Pereira, Dirk Raes, Martin Smith. Crop evapotranspiration -
Guidelines for computing crop water requirements - FAO Irrigation and drainage paper 56,
Water Resources, Development and Management Service, FAO - Food and Agriculture
Organization of the United Nations, Rome, 1998.

138



UDC (¢953) 631.674.6
350l ®{gzoL Mgg0d0L M9aEoMgds 3mebBoMgdol 30MMdgddo

005300 495830000, 0035 065830000, 3mbLEHBE0B) db0s3s

LodoMmM39wmb ¢9gdbozemo MbogamLo@ B0, J. Mdowolo, LodsGmzgerm
E-mail: iraklikruashvili@yahoo.com

oLAHMOOMWSE, LOJoOMZIMm  0mMZgds  F939bsbgMdI-Tg®30b9mdol  gPo-ghHm
d39w9l 39605, bmwm 3sbgmo - Mdzgmgbo s MbogsMo 993965bgmds-09w03069mdols
M930mbo  LyJodmggwmdo. o 3mbEIbGH®OMdME0s  Lods®mzggarml  39bsbgdols  65-70%,
30600056 39b9m0L BosoyE-300d5GH MO 306MHMdYO0 byl MHymdl bomolbosbo dmlsgarol
900905L. 0bgE350 bgelisy®mgaero 3arods@IMo 306HMBYOOLS, Boxbreols Igmeg Bobgzs®do
dmbdoMms boba®dwogzo 3530060 39M0M©O. dglsdsdols, ym®Mdbol bsGobbosbo s
36MHMyMo3mo  Imbogeoll  dobowgds, 9Y30Eg0g0s  Bosogol  GHgbol  Mm3EH0TowMHo

9320090,

6050l 3H9bol 95399196 459tmg9gbgdsl baeols MHgmdl saMmEgdbo 36 mbolidogdsms
3033egduo, Mmdgems e, gOHmo-9000 3MO0MOOGIGIT0s - Bosogol dMwBoMgdol

A99bmwmyos 390096 ImOYzsbmsb ghmo©, MMIgois Lods@mzgermdo 1985 ferosb
399m0ygbgds.  goblogMmMgdom oo gxngdAIMo  d9ga0 80MgdMwo  oym 8530
3Mm@09gm0gbol sx3L300 35Dl FBoMYIOLSL, HMAEOl F9gdmbggzsdoi dmbogwrol BEMLI
095000065 40-43 (3/30-%9.

39930656 3O:MdEgdol 5gGHv)owMHMdOEB, A39BL Joge Bo@oMgdmewo 33¢g3900L
39092905 5 2596MHML LYOLIMOLS S Lrgwol gM@byMdOL LogMHNSTMMOLM MMYIBOBsGOOL
(UN FAO) 6930960530909 054M0bmdom, 3gMEHoga3ools s sgMm-bsbm@gdbmemyoqdols
3odmygbgdom, B30l BogH  F99MTo39090s  35BOL  MIGH0BorEmo  Mfyzol  Mgg0do
dmwBo®mgdols s 139000 ImOg3z0l OML, OHMIJWoE OE IHTMYOSL ozl
1396 39MH90L yHIbol 3OrMaM53wIo O BoLowbsmolbmgsbo dmbogwrols Jolomgds.

139





