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THE INFLUENCE OF ECOLOGICAL FACTORS ON THE PHYSICAL
INDICATORS OF FRUITS OF TANGERINE UNSHIU

N. Nakashidze

State University after Sh. Rustavelli, Batumi, Georgia

The article deals with the study of physical indicators of fruits of tangerine “Unshiu” depending on the altitude
of the place of cultivation. It was estimated that in garden crops which are grown at the altitude of 150 meters color
change begins earlier than in gardens grown at the altitude of 50 meters, consequently the mass and size of the
crops are larger. The presented data indicates that physical indicators change depending on the altitude. The fruits
on the altitude of 150 meters are characterized by the best physical properties but during storing they lose water
more, i.e. fruit weight and keeping quality decrease. On the basis of the results obtained recommendations were
given to farm economies on assortment of fruits. Fruits harvested at the altitude of 150 meters require little time for
storing, fruits harvest at the altitude of 50 meters can be used for long-distance transportation.
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Introduction. Each type of soil formed under certain biotic and abiotic factors (vegetation cover, climate, relief,
bedrock, etc.) and has specific for itself values of physical and chemical characteristics (Soils of ArmSSR, 1976;
Mirimanyan, 1971). Theoretically, itis possible to identify the type of the soil by definition of its main characteristics.
The aim of the current work is to clarify the type belonging to the culture level soils of Godedzor site and to recover
the ancient landscape in the environs of the settlement. By these studies it is possible to establish (or reject)

Figure 1. Location of Godedzor Site

organic relations between different layers of soil as well. This is
one of the pioneer works in this field in Armenia. The buried soils
from Van Kingdom (Urartu) period of Karmir Blur settlement
(near Yerevan) are studied by Prof. Mirimanyan (1971): the
analysis of soil samples took off under basaltic walls of castle
showed that the buried soils contain more humus (2.51%) than
the same type modern native soils (1.7%) from environs of the
site.

The early farming Chalcolithic settlement of Godedzor (the
second half of the IV millennium B.C.) is situated on the left bank
of Vorotan river canyon (Arax river basin) on the altitude of 1809
m above sea level (see Figure 1). Settlement is unique as
transient from Late Chalcolithic to Early Bronze Age period and
represents one of origins of ancient Kuro-Araxian culture



(35"/34" — 23" centuries B.C.). Large quantity of painted
ceramics of Ubaid culture (Mesopotamia, Syria, 5" millennium
B.C.) recovered from the site (Avetisyan et al., 2006).

Materials and Methods. Sediments sampled (2005) from the
north-east angle of excavation trench B of the site (see Figure 2).
A test sample (genetic horizon A) taken from above situated
(east from the site) steppe. The following quantitative and
qualitative parameters were defined: skeleton part of soil
(stoniness and graves), mechanical composition, reaction (pH),
the portion of hygroscopic moisture, humus and carbonates. The
analyses were conducted according to the general methods
(Kachinski, 1958; Arinushkina, 1961; Alexandrova, Najdenova,
1986; Agrochem. met.-s stud. soils, 1960).

Results and discussion. Results of analyses showed in Table 1
and Figure 3. Based on obtained values genetic horizons
(layers) described (see Table 2).

The test soil sample represented with mountainous the brown
subtype of the brown type.

As it is obvious from analysis results (see Tables 1-2, Figure 3)
there are no evolutional relation between genetic horizons Aand
B. Horizons A, and A, represent genetically the same soil, which
belong to the decarbonized subtype of the mountainous black
soil type. Even border between A, and A, is not distinct. Upper
slice (thickness is unknown) of A, horizon soil removed with
machines. The presence of the decarbonized mountainous
black soils inside brown soils area in the canyons already was
known (Map of Soils, RA, 1990). The climate of the mountainous
black soils occupation territory is more cold and humid;
vegetation cover contains more water-resistant plants (Map of
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Figure 2. Soil Profile Section at North-East
Angle of Tranch B of Godedzor

soils RA, 1990). Srel(2000)
Table 1. Some Agrophysical-Agrochemical Characteristics of Culture
Level Soils of Godedzor Chalcolithic Settlement
Me chanical composition, %
All soils (100 %) Fine soils
Skeleton (100%) o B3
= E = 2 . X
Samples / * e = = o = o 4 -
Genetic Depth, cm @ 2 o oo o5 @ = E ® g
hori 5 & c | 25| 2% | e°f s 5 £
orizons & 5] ic 20 = ° 2 g 2 2
B e < S
Size of elementary particles, mm
>3 3-1 <1 10,01 | <0,01
Test (A) 015 8.8 1.0 90.2 55.5 44.5 5.42 7.90 17.46 2.51
A 0'-50(-55) 9.1 1.5 894 48.0 52.0 5.29 7.20 0 4.68
A, 5085 5.2 238 92.0 51.7 48.3 5.43 7.65 0 2.24
B4 (AS) (85990-120 10.5 27 86.8 56.3 43,7 4.90 7.90 11.64 3.04
B (A:.”) 120-140 9.2 3.8 87.0 60.4 39.6 4.07 7.95 14.55 3.12

The horizon B, which distinctly differs from A, is very close to mountainous brown subtype of brown soil type (e.g.
test sample) according to its parameters (ratio of “physical” clay and sand, carbonates, reaction, humus). We
suggest that the horizon B was independent humus level soil in the past (in tables and figures it marked as A,). So,
the natural conditions in the territory of site at Chalcolithic period (almost 5.500 year before present) probably were

like to the same of the recent mountainous brown soils areas.
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Figure 3. Hygroscopic Moisture, Carbonates, Humus Contents and Reaction (Ph,,.)
of the Studied Soil Samples (Godedzor Site)

The archaeocarpological data from Godedzor site confirms the existence of steppe like landscape in the environs
of the settlement in Chalcolithic period (Hovsepyan, 2006), while the anthracological data suggest also the
presence of rare park like arboreal vegetation (Hovsepyan, Figueiral, in prep.).

Table 2. Description of the studied soil profile (Godedzor site, north-east angle of Trench B) based on data of Table 1

Depth o 2 58 c 8 "
Genetic bt 2 £ % g : g
hori present Color g 'E 2 o) o o § Soil type, subtype
orizons = S © ) 2
surface b b o E 4 © *
(cm) =3 o
_ Dark gray q
0-%0(59 to black Heav Non- Middle Mountain ous
A Cloddy | Middle Y Alkaline black,
i i sandy-clay calcareous e el
50(55 - 85 Slightly yellowish Low ecarbonize
black-gray.
i Mountainous
B (=Ae) (8590 - Gray-brown Dusty High Middle Alkaline | Calcareous Low brown soils,
140+ sandy-clay b
rown
. . Mountainous
Test 0-15 Yellowish - Middle Middle Alkaline | Calcareous Low brown soils,
brown sandy-clay T

Modern natural conditions at the mountainous brown soils distribution area in Armenia

(Map of soils of RA, 1990; Soils of Arm. SSR, 1976)

Landscape:
Altitude:

Climate:

Vegetation cover:

Dry steppes

1250-1900 m above sea level

Dry continental, moderate cold, few snow winters, warm summers

Air middle temperature during year: 8-10°C

Amount of temperature higher 10°C: 2200-3350°
Annual rainfalls: 320-470 mm

Associations of cereals and various grasses accompanied with more xerophile plants



Because the border between genetic horizons Aand B is clearly distinct and there are not organic relation between
them, we can propose that situation in the site changed abruptly under some powerful factor. In all probability, the
soil of upper level (genetic horizon A) brought from upper parts of relief.

Conclusions. The territory of the site covered with mountainous black soils at present. However, in the past, at
Chalcolithic (Eneolithic) period, the vicinity of settlement has been covered with mountainous brown soils. It
means that microclimate of canyon was more dry and warm than now and landscape of that territory represented
mostly dry steppe.
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SUSULUEP GhTsanrh RUSUUSUL) ELENLRESUL ILUYUSPR @UAUUS INUGrR
JGrURGMSUL

N.U. Indubithjwb
33 qUU Gwaghwnnipjwlb L wgqugnpnipjwlb hGuinhwnniwn

Qnntidnph tOGnhpjwl (Gnunn 3500 wwph L£U) hGwywjph pwnwé hnnbph npn2 hnnwghwnwywa
hwwnwhG6p nruntdGwuhpybp b hwibdwwnyb G0 dhdjwbg ne 2ppwluwyph dwdwlwywyhg hnnwédwdéyniyph
htwn: Mwpqyby £, np wlgjuinid hGwydwjph nwpwépp dwoyjwé t bnb (GrOlwpwqwlwlwagnylb hnnbtipny,
OhGgntin GEpywihu hnnwyhb swéyniypp GEpyuwywgywé b rlGwjhb ubwhnntnny: Unwgywé tndywGtpp hhop 6o
nwihu Ggpwywgbtnt, np tGGnthpjwl nwpwpowlnid ndyuy Yhpsh Yhdwjwwb wyuwyjdwbGEpp (Npnunwb
qbitn), npntin nbnwywjwd £ hGwdwypp, wdbh snpwyhG L pbpd GG Gnb, pwG hhdw, huy wanawdwnp
OtpYwjwgywé ttnt hhdGwlwbnid snp tnwithwunwlny:
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OAHHLIE © MOFPEBEHHLIX AOYBAX SHECAUTUYECKOrO MAMSTHUKA
FOREA3OP (APMEHUS)

P.A. OBcensiH
WHcTuTyT apxeonorun n atHorpacdun HAH PA

Bbinv uccnepoBaHbl HEKOTOPblIE MOYBEHHbIE XapaKTEPUCTUKWM MNOrpebeHHbIX MOYB 3HEONUTUYECKOro
nocenenus lNogensop (okono 3500 net Ao H.3.). ConocTaBneHne ¢ COBPEMEHHbLIM NMOYBEHHBIM MOKPOBOM Kak
CaMoro noceneHuns, Tak W npuneralowen K Hemy TeppuTopun, fnokasano, YTO B MPOLUNIOM MocerneHve
pacrnonaranocb Ha ropHbIX KOPUYHEBBIX NMOYBAX, B TO BPEMS KAk COBPEMEHHbIN MOYBEHHbBIV MOKPOB NpeacTaBeH
rOpHbIMK YepHo3eMamu. lMonyyeHHble AaHHble AT OCHOBaHWE MPEANOnoXWTb, YTO B NEPUOA dHeonuTa B
ywenbe p.BopotaH, rae Haxogunock nocenexue, knumat 6bin 6onee Cyxum n TEMmnbIM, YEM B HalW AHW, a
naHgwadT 66N NpeacTaBneH B OCHOBHOM CYXOW CTEMbIO.

YOK 635.21:631.526

BIAAHUE METEOPQNOMMYECKUX YCIOBUIA

HA MNPOABINEHUE CTATUHECKUX AINIOMETPUYECKUX
MOP@OMETPUYECKMX MNOKASATENEN COPTOB W
MEXBULOBBIX MBEPULOB KAPTODEN

A.A. MNoaraeuknin

CyMCKOW HaLMoHarbHbIA arpapHbli YHUBEPCUTET, YKparHa

T.H. Kynpusinosa

MHcTuTyT KapTodeneBoacTBa YKpanHCKOM akagemmnn arpapHbIX Hayk

KnioyeBble cnoBa: kapTodenb, copTa, MeXBUAOBbLIE I'I/I6p|/|,£l,bl, MeTeoponorn4yeckmne ycrnosums,
cTaTuyeckne ansioMeTpuyeckne MopomeTpmyeckme nokasaTenu.

H aumnHas ¢ 80-X IT. NPOLUIOro CToNeTus Ans U3yvYeHns NPoAYyKLMOHHOIO NpoLecca B pacTEHUSX Yalle cTanu
ncnonb3oBaTb MopdoMeTpudecknin MeToA [1,2]. Ero npermyLLecTBo 3aknoyaeTcs B NpOCTOTE NPUMEHEHNS,
9KOHOMMWYHOCTM, BO3MOXHOCTM WUCMONb30BaHUS Kak onepaTtuBHOW MHopmMauun, Tak n obobLieHHOn n T.4.
OcHoBaH1eM Ansa npoBefeHNs NoA0OHbIX UCCNENOBaHNI ABMSIETCA KONMMYECTBEHHAsA OLEHKa LIeNnoro pactTeHus
unn ero vactn. Ewe ogHa nonoxutenbHas CTOpPOHA NMPUMEHEHWs MeTo4a — BO3MOXHOCTb COMOCTaBIEHMUS
pe3ynsTaToB pocTa U NPOAYKLMOHHOMO NpoLiecca B Nepmnog oHToreHe3a pacteHuii [3].

[OvHamuka pocta n pasBUTUS pacTeHU kaptodenst B TeX WM MHbIX YCMOBUSX UMEET FeHEeTUYECKYHO
npupoay [4], noaTomy NpeAcTaBnseT 0CcoObIi CEMNEKLUMOHHbIN MHTEpEeC. XapaKTep pacnpeneneHns NpoayKToB
oTOCKHTE3a MexXay HaA3eMHbIMU OopraHaMu COpTOB M rMOpWAOB kapTodhensi onpenenseTr ux cnocobHOCTb
dopmupoBaThb ypoxai. O4eBMOHO, YTO NPOAYKLIMOHHbBIE MPEVMYLLECTBA UMEIDT (DOPMbI KAapTOdEerns, Y KOTOPbIX B
nepBy'o NOMOBKHY BereTaLmm nnacTuyeckme BelLlecTBa pacxoayrTcs npexae Bcero Ha obpasoBaHmne nNMcToBomn
NMOBEPXHOCTU, TO €CTb NMCTOCTEDENbHbIE OTHOLUEHUS OKa3blBalOTCA LEHHOW XapakTepUCTUMKOW copTa wunu
rmbpuaa. NMoaToMy BaXXHO 3HaThb He TOMNbKO MroLiaab NUCTbEB (A) 1 00LLYI0 HaA3eMHyY (hUTOMacCy pacTeHui
(W), Ho Takke mx cooTHoweHre (LAR). 3To kacaeTcs Takke OTHOLLEHMS Niowaan NUCcTbeB K Ux outomacce
(SLA), domtomacchkl nucTeeB k oblen HaasemHon cdutomacce (LWR). MNMocnegHee elle xapakTepuayroT Kak
doTocumHTeTUYECKOEe ycunune. OnpeaerneHHyo porib UrpaeT COOTHOLeHMe maccbl ctebnen (W,) k obuien
HagsemHon gutomacce (SWR). BaxkHbIMU 4118 XxapakTepucTkvi NpoAYyKLMOHHOIO npoLecca SBNAloTCA Takke



