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Abstract. This paper presents preliminary results of the first try to introduce organic technology
of tea leaves production at the resort area on the Black Sea coasts in Krasnodar district. The named tech-
nology is introduced on the tea gardens of the firm “Matsetinskyi tea” in 2007. Tea gardens situated on hill
slopes which have elevation 350 above the sea level. Experimental plots (three on each of two gardens)
were situated 170 m apart down along the slope of a range of Caucasus mountains. Soil and leaf samples
were taken at leaf harvesting time in June 2015. Chemical analysis of soil and leaves were carried out
in accordance with recommendations adopted by Georgia Institute of subtropical crops. Tea leaves for
analysis and yield on experimental plots were collected five times during the season. Chemical analysis
of nutrient content in the leaves, and quality of tea have been done in the analytical laboratory of the Agro-
technological Institute Of PFUR. Preliminary results of experiment revealed rather notable decrease of total
yields of leaves in both gardens in comparison with previous yields when mineral fertilizers were applied
annually in the rate N,,,P,5,K,5,. Decrease of the yield may be explained by the decrease of nutrient supply
due to slow nutrient release by mineralization from trimming materials. Dead leaves, cut weeds and tea
bush trimmings, which are the only source of nutrients might be added to the soil. Lower yields at the top
of the hills also correlate with lower supply of organic material to the soil on the top of the hills. Thorough
analysis has to be done to determine ‘for’ and ‘contra’ to organic tea production taking into account loses
of yield and gains in cost of production decrease and possible higher price for organic tea. Positive affect
of organic technology of tea production on ecology should be also accounted for.

Key words: organic technology, organic tea, resort area, ecology, tea plantation, yield, organic
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INTRODUCTION

Organic crop production is a system of agriculture, based on use of organic mate-
rial and composts as only source of nutrients for growing crops, and complete refusal
of application of mineral fertilizers and plant protection chemicals. According to [IFOAM
(International Federation of Organic Agriculture Movements), organic management is
aiming at a junction of agricultural systems with natural ecosystem’s resources, biogeo-
chemical cycles of circulation of elements. “Organic management in the long-term out-
look is required to maintain health to objects of agriculture (such us plants, animals, soil,
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people), and as the whole planet” — that is the goal stated by IFOAM. This innovative
technology has attracted attention of tea producers at the resort sea shore in Krasno-
dar district.

In this region, organic management excludes the possibility of the use of high doses
of mineral manure, plant protection products and the setting up of enterprises, which
may emit bad odors. The International Association of certification of organic products
has established the following rules for tea-production’s enterprises:

1) the transplanting and cultivation of tea plants without the use of mineral (syn-
thetic) fertilizers and plant protection of inorganic origin;

2) harvesting without disregard of environment;

3) the processing of tea leaves without the use of chemically aggressive products;

4) the use of packaging materials friendly to environment.

Production and consumption of organic products go up from year to year. Pursuing
this worldwide trend a private tea company “Matsestinsky tea” near Sochi in 2007 made
the switch to the production of tea leaves without the use of mineral fertilizers and plant
protection chemicals. After transfer to this technology and after relevant inspection
of the tea plantation near Sochi this company has obtained an international certificate
ICEA. From the date of transfer to organic technology, comprehensive objective as-
sessment of its advantages or disadvantages were not been carried out. The main positive
aspects in a such case more than likely is reduction of the cost of procurement, storage
and use mineral fertilizers and chemicals, and as a result decrease of cost of production.
Secondly, it might be an improvement of product quality, and inevitably, increase of de-
mand. Negative moments may be the reduction of yields, prolonged periods between
harvestings of leaves, and spread of pests and diseases, which can affect the quality
of the products. All these pros: and cons of organic production of tea leaves can be
estimated based on basis of financial accounting and analysis of all the factors of pro-
duction: soil fertility, crop yields in plantations, product quality, production costs and
selling prices.

OBJECTIVES AND METHODS OF RESEARCH

The objectives of our study was to investigate the influence of organic technology
of growing tea plants on the brown forest soil, and on the yields and quality of tea leaves,
to study he dynamics of the basic nutrients content in the soil in relation with the tech-
nology used on plots which have different exposition with different degree of slope.
The 9-ha gardens were located on the slopes of the Caucasian Range at different ele-
vations above sea level. Assessment of the effect no-fertilizers use and no-application
of plant protection products was done by total amount of tea leaves harvested on plots
varying in exposure on the gentle slopes of the mountains.

Chemical analysis of soil plant materials on two experimental plots was done
by routing and conventional methods in accordance with the relevant state standards.
Results of soil analyses (table 1) revealed high soil fertility under tea gardens, what is
a main consequence of previous use of high dosages of mineral fertilizers.

104 PACTEHHUEBOJICTBO



Nagornyy V.D. et al. RUDN Journal of Agronomy and Animal Industries, 2017, 12 (2), 103—110

Table 1
Content of main nutrients is the soils on two experimental plots
Experimental plot (height, | pH EEC oM, Nutrient content
m above sea level) Meq/ %
100 g N% | Nmg/kg | P,0.% PO, K,0
total | mineral total mg/kg mg/kg
available mobile
Plot 1 (from 360t0o 396 m) | 3,8 | 3,83 4,6 0,73 90 0,11 130 240
Plot 2 (from341t0o 366 m) | 4,0 | 4,10 4,2 0,6 85 0,25 160 310

Pursuing organic technology of tea leaf production one should take into account
what kind organic material may by brought to a tea garden to compensate depletion of
nutrients and improving physical quality of a soil. Application of any kind manures and
other foreign organic material is not acceptable at resort area. The only sources may and
are to be different trimmings of tea bushes regularly performed in tea gardens. Three type
trimmings are used in tea gardens: light trimming to form desirable form of bushes more
appropriate for a given method of leaf harvesting; semi hard trimming and hard trimming.
The last one is usually called as ‘renovation of a tea garden’. The light type of trimming
usually performed every year and may leave about 15—16 tons of leaves and young
branches on one hectare of a tea plantation. Depending on conditions of growth semi
hard trimming may be performed in 4—S5 year period. Renovation hard trimming usually
performed in 12—15 years. Semi hard trimming may produce around 30 ton of fresh
organic material, whereas hard trimming may leave 75—=80 tons per ha [1; 2]. Thus, or-
ganic material left after performing different types of trimming is the main store of nutri-
ents for growing tea bushes. The additional source of organic material may be the ap-
plication of all by-products of tea leaf processing. So, composition of these materials
and its amount determine conditions of mineral nutrient supply into soil.

THE RESULTS OF RESEARCH AND DISCUSSION

Analysis of chemical composition of leaves, young and old tea bush branches allow
us to calculate the balance between nutrient demand of productive tea plants and amount
of nutrients may be supplied into soil after each year light formation trimming. The re-
sults of these studies are presented in Table 2, 3 and 4 below.

Table 2
Content of mineral nutrients in leaves and young brunches,
left on the plantations after light formation trimming
Experimental plot Total content in 16 tons of plant material trimmed/ kg/ha
(height, m above sea level)
N PO, K,0 Ca0o MgO

Plot 1 (from 360 to 396 m) 240 132 121 40 52

Plot 2 (from341 to 366 m) 210 130 114 49 46
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Table 3
The average yields of leaves on the tea plantations
Experimental Exposition Yield, Yield, t/ha
plot t/ha - -
Average yield on garden Average yield under con-
under organic technology ventional technology
1 Top 3.7 3.9 5.2
Middle 4.1
Lower 3.7
2 Top 2.9 3.5 4.3
Middle 2.9
Lower 4.6
Table 4
Balance of nutrients at average yield of tea leaves 3 t/ha
Article of balance Total amount of nutrients, kg/ha
N PO, K,0 CaO MgO
Removal by plants 103 6 57 7 9
Supply with trimming 240 132 121 40 52
Balance +137 +126 +64 +33 +45

Thus, under organic technology of tea production major source of nutrients is pro-
cess of mineralization of organic matter (leaf litter, plenty of weeds cut, and plant materi-
als of trimming and pruning). The obvious result of this study is positive balance between
nutrient uptake by plants and nutrient supply with organic material left on a plantation.
Although under optimal conditions of humidity and temperature the mineralization pro-
cess of organic matter is active, but, obviously, the release rate of the fertilizer elements
doesn’t correspond to the rhythm of uptake of nutrients by plants.

The first and the negative result of the transition to organic technology of produc-
tion tea-leaf is a reduction in productivity of tea bushes (table 3). This is noted in all
lots with different exposures and on experimental in total. Depending on exposures
productivity of tea bushes decreases down the slope, although on one of the lots produc-
tivity of tea plants was higher on the middle plot, which is between upper and lower plot
of the same garden. From the data shown in Table 3, it is obvious that the reduction
of the yield under organic technology is essential: on the lot No. 1 — 1.3 t/ha; on the lot
No. 2 — 0.8 t/ha. The amount of organic material left after pruning depends on the pro-
ductivity of tea-plants; the lower is production on the upper plot, the lower is amount
of organic material left on the plot after pruning, and imbalance between supply and
demand of nutrients is greater.

The question is: why calculated positive balance of nutrients does not reflects
on productivity of tea bushes? Again, why comparatively high dosages of mineral ferti-
lizers used in the past were very so effective? The answer to these questions should be
looked for in the speed of nutrient release, mineral translocation in period between active
vegetation of tea plants, and possibly in heterogeneity of soil profile in tea gardens.

Application of mineral fertilizers (on average N,,,P,5,K;s,) and split application
of nitrogen fertilizer under conventional technology provides better availability of nutri-
ent to plants [3]. Apart from this, the same amount of organic material left on the plan-
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tations after pruning always served as an additional source of nutrients for plants. This
fact may partially explain the decline of yields of tea leaves on plantations under organic
technology of tea production.

The amount of plant material left on the plots after trimming and pruning depends
on the type of pruning and frequency of pruning. Forming pruning is conducted each
year. And it obvious that nutrient supply in form of fresh organic material conceals and
hinders effect of light trimmings performed each year. It is not clear what happens with
nutrients released into soil between periods of intensive plant growth in periods from
May to September? And how much is lost through leaching and water run-off. More pro-
found studies are needed to find answer to all this questions.

After many years of using pesticides and chemical fertilizers on tea plantation in
Krasnodar area ecological balance has changed. Suddenly stop using pesticides and
chemical fertilizers on tea plantations could develop unhealthy diversity of natural en-
emies, soil micro-organisms, and other helpful living things. It may be for this reason,
it has been noted that some pests may cause reduction of plant growth. After a few
years of introduction of organic technology in a small area it is difficult to expect that
tea bushes on experimental plots may look healthier. Bur contrary, quantity of aphids,
tea leaf moth, and plant bacteriosis may be a reason of reduction of plant productivity.
So, balanced soil fertility and integrated pest management will both become as a part
of developing organic technology of tea production. It may be somewhat difficult
to achieve but production of better yields in amount and quality of produce require to
achieve it.

During transition to organic tea-growing technology, which dictated by the interests
of production of better quality organic product, in fact, materials of trimming and pruning
is the only source of replenishment of nutrients in the soil. By increasing organic matter
content physical quality of soil may be increased too. Diverse and abundant mixture
of organisms will create better environment it root zone. As a result, healthier crops and
will help reduce pest problems. Mineral fertilizers, as a role, produce negative effect
on chemical properties of soil, whereas organic matter improves them. Organic farming
ensures that nutrients are not used up more quickly than they can be always made avail-
able. Most important that organic technology ensures that the nutrient cycle is completed
within the plantations. It requires that all nutrients inputs (trimming and pruned material,
weeds, all by-products of tea leaf processing are used on the same soil where they are
produced. Above all this is and will be one of the priorities in promoting long-term sus-
tainability. The goal is clear: organic production should produce as much of their own
nutrients as possible, to ensure a nutrient cycle that is as self-contained and sustainable
as possible.

Results of studies show that yields of good quality leaves may be somewhat lower,
mostly because, firstly, of slow release of nutrients from organic materials in period
of intensive plant growth, and eventually, lower production of leaves to be harvested.
To satisfy the nutrient requirements of the growing plants, especially nitrogen and po-
tassium. Phosphate content is extremely high as a consequence of previous use of phos-
phate fertilizers in the past. Calcium and magnesium content in gray forest soil is suffi-
cient due to soil formation on sedimentary rocks. Thus, improvement of plant nutrition
should be secured by other means than supply of additional organic material. The first
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proposal is to do trimming and pruning of tea bushes early in the spring time, what may
help to avoid losses of nutrient through leaching and water run-off.

Pests control may be more difficult to perform in accordance with the rules of or-
ganic production. For a while there is no accepted curative tools compared to a farmer
who can use synthetic pesticides. Pest management probably will be still too difficult.
In tea production areas, insects usually can be kept under control by natural enemies and
by good management of the ecosystem, for example, by planting shade trees to manage
thrips and red spider mites. Apart from nutritional problem there is a problem of plant
protection from aphid, foliar miners, tea-moth, eurygaster bug, and thrips. These insects
are present on all old tea gardens. They may appear on organic plantations too. In this
case of mechanical leaf harvesting does not guarantee that damaged leaves and insects
themselves may be brought to the processing line reducing quality of the leaf tea.
Although, some certifying organizations do allow using low-toxicity curative tools, such
as disease organisms to control insects, and compost “teas” to control plant diseases.

The market for organic tea is still relatively small, but nevertheless, it is growing.
Recent publicity about the health benefits of drinking organic food may increase demand
for organic tea, because people drinking tea for their health would probably be interested
in organic tea too. Prices for organic tea are generally higher than those for conventional
teas. Consumers are willing to pay more for a safer product, but there should be secured
guarantee the tea is genuinely produced according to organic standards. The question is
obvious: can better quality of products, and, as consequence of it, increase the price oft-
set the decline of productivity of plantations under organic tea production-growing?
The answer can be formulated after deep and detailed study of the dynamics of nutri-
ents in the soil under organic technology. It is worth of studding possibility of a partial
compensation of the deficit of nutrients in the soil by application of smaller dosages
of mineral fertilizers. The answer to all these questions can give be found during further
detailed research on the fundamentals of the organic tea production.

CONCLUSION

1. Organic tea production at Black Sea coast in Krasnodar district may be advan-
tageous given the right time of tea bush trimming and pruning can be found. This will
allow achieving better use of nutrients by plant during mineralization of fresh organic
materials.

2. Positive balance between nutrient content in organic materials used and nutrient
removal by tea plant is the main advantage in organic technology on tea plantation.
Realization of this advantage is the matter of good management practices aimed at pre-
venting unproductive losses of nutrients through leaching and water run-off.

3. Decrease of tea leaf yields on tea gardens under organic production is noted
in different countries is the recognized fact. There is nothing strange, as soil fertility
cannot be increased without replenishment of all nutrients removed by leaves harvested.

4. The sustainability of organic tea production will mainly depend on balance
between cost of production and price on organic product at the home and foreign
markets.

© V.D. Nagornyy,V.O. Gresis, M.U. Lyashko, 2017
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OPIrAHUYECKASAA TEXHOJ10I'S BbIPALLLUBAHUA YAA
HA HEPHOMOPCKOM NOBEPEXDbE
KPACHOAOAPCKOIO KPAYH

B./1. Haropusiii, B.O. I'pecuc, M.Y. JIsmko

Poccuiickuit yHUBEpCHUTET IpyXKOBI HAPOIOB
yi. Muxnyxo-Maxnas, 8/2, Mockea, Poccus, 117198

B craTbe npescTaBieHbl MpeiBapUTEIbHBIE PE3yJIbTaThl IIEPBOM TOMBITKU HUCIIOIb30BAHUS OpraHu-
YEeCKOW TEXHOJIOTHH BBIPAIIMBAHUS Yasi B KypOPTHO# 30He Ha UepHOMOpcKoM mobepeskbe KpacHoaapckoro
Kpas. [laHHas TEXHOIOTHs Havasa NPUMEHATHCS Ha YaMHBIX TUIAHTAIUAX, TPUHAUICKAIUX PEATPUATHIO
«MarectuHcku# vaii», enie B 2007 1. YaiiHble TUIAHTALMK pacoNoKeHbI Ha MpuOpexHoi rpsae Kapkas-
CKHUX TOp ¢ BeICOTOM 350 M Haj ypoBHEM MOpsL. DKCIIepUMEHTAIBHBIE YIacTKH (TI0 TPH IKCIIO3UIIH Ha IBYX
IUIAHTAIMSX) HAXOIMIIMCh Ha paccTosiHuu 170 M IpyT OT Apyra BHU3 MO CKIOHY. OOpasiibl OYBHI U JIUCTHEB
ObUTH 0TOOpaHBI BO BpeMsi cOopa ypoxasi B utoHe 2015 r. Xumuueckue aHaiIn3bl OYBbI M YaHHBIX JIUCTHEB
OBUTH MTPOBEJCHBI B COOTBETCTBUU C PEKOMEHAAMSAMHI HHCTUTYTA CYOTPONNYECKUX KyIbTyp B [ py3um.
COop 4alHOTO JIUCTA U yYET YpOorKas TOBAPHBIX JIMCTHEB MPOBEJICH IATh Pa3 B TeUeHHE ce30Ha. [IpenBapu-
TEJIbHBIE PE3YJIbTAThI SKCIIEPUMEHTA TIOKa3aJIi BECbMa 3aMETHOE CHIKEHUE YPOXKAHOCTH Ha 00erX IUIaH-
TaIMAX [0 CPABHEHUIO C MPEABIIYIIMM OIIBITOM, KOT/Ia IPUMEHSUIHCh MUHEPAJIbHBIE YI00PEHUS eKEroIHO
B paszmepe Ny P 50K s, [3]. CHIKeHHEe yposkailHOCTH YaifHOTO KycTa MOKHO OOBSCHUTH YMEHBIICHUEM
COJIepKaHUs MUTATENILHBIX BEIECTB B OYpOil JIECHOH MOYBE, BBI3BAHHOE OTPaHUYEHHBIM HAKOIUICHUEM
OpPraHW4ecKoro MaTrepuana (OIaBIIMe JIUCThsI, CPE3aHHbIE COPHIKM M MOAPE30UHBIN MaTepual ¢ YalHbIX
KyCTOB), KOTOPBIH SIBIISIETCS] €AMHCTBEHHBIM MCTOYHUKOM IUTATENBHBIX JIEMEHTOB, BHOCUMBIX B IIOYBY.
Huskas ypoxaifHOCTh Ha BEpXHEH HKCIO3UIMH YUACTKa TaK)KEe KOPPEIUPYETCS C MEHBIIUM BHECEHHEM
OPTaHWYECKOTO MaTepHania B OYBY Ha BEpXHEH YacTH CKIOHA. [100KHUTENBHBIN OanaHc MUTATEIbHBIX
3JIEMEHTOB MEX/Ty BO3MOXKHBIM KOJIMYECTBOM HX B IOJIPE30YHOM MaTepuaje U BBIHOCOM ypoyKaeM TOBap-
HBIX JIUCTHEB CBUACTEIBCTBYET O TOM, YTO CYIIECTBYET JIPYTOH «pacxoy MUTATEIbHBIX BEIIECTB IOMUMO
TIOTJIONIEHHS UX PAacTCHUSIMH. BbICKa3aHO TPEonoXKeHHe O 3HAUUTEIbHOM I0Tepe MUTaTeNbHBIX BEIECTB
B OCCHHUH, 3UMHHI U paHHEBECEHHUI NepHO/Ibl, KOTAa pAaCTEHHUsI HAXOAATCA B OTHOCUTEIHLHOM IOKOE.
[peanoxeHo MPOAOIDKUTE UCCIICIOBAHUS ISl ONPENICNICHNS BCEX ILTFOCOB» U «KMHUHYCOBY» OpraHHYECKOM
TEXHOJIOTHH BBIPAIMBAHUS Yas U SKOHOMHYECKOW OIEHKM OPraHW4eCKOH TEXHOJIOTHH IPOU3BOJICTBA
Yast [IPU UCII0JIb30BAHMH TOJBKO IIOJIPE30YHOr0 MaTepHana.

KuioueBble clioBa: oprannveckas TEXHOJIOTHS, OPraHUIeCKUi daif, KypopTHas 30Ha, YKOJOTHS, TTH-
TaTeJbHBIC BEUIECTBA, INIAHTALUH, OPTaHMYECKHH MaTepual
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