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Assessment of water-holding capacity of leaves of Armeniaca vulgaris Lam.
in the conditions of the Zhezkazgan region (the Central Kazakstan)

The expansion of the existing range of tree crops for the greening of settlements is of practical and environ-
mental importance. In the Zhezkazgan industrial region it is necessary to select plants that are resistant to
heat, drought, low temperatures and atmospheric pollution, which limits the species composition. In present
article studies are conducted to assess the water content in the leaves of Armeniaca vulgaris Lam. during the
vegetation season under growing using traditional furrow watering and drip irrigation. The assessment of leaf
water content showed maximum parameters in May, a decrease in June and July, and repeated increase in
August of 2020-2021. Minimum indicators of water-holding capacity are noted in May, maximum — in
June. Leaves of plants grown on drip irrigation had parameters of water-holding capacity 1.3-3.9 % higher
than under the traditional irrigation method, which indicates a better moisture supply. In general, the water
content of apricot leaves was above 50 %, which shows sufficient water supply. The results showed the re-
sistance of Armeniaca vulgaris plants to heat and drought, so, this species is recommended for use in green
construction of the Zhezkazgan industrial region.

Keywords: Armeniaca vulgaris Lam., Zhezkazgan city, industrial region, water-holding ability, resistant, tra-
ditional and drip irrigation.

Introduction

The formation of a modern green building assortment plays an important role in the urban environment,
especially for settlements located in industrial contaminated centers and in arid conditions [1-3]. Zhezkazgan
industrial region is characterized by extra-arid conditions, a lack of precipitation, high summer temperatures
and low temperatures in winter. Therefore, trees and shrubs for introduction into landscaping in the urban
environment should be characterized by heat resistance, winter resistance and resistance to industrial pollu-
tion [4, 5].

The assortment of green spaces of the Zhezkazgan and Balkhash industrial regions is represented by a
small number of species: Ulmus pumila, Ulmus pinato-ramosa, Acer negundo, Caragana arborescens, Ribes
aureum, Malus baccata, Populus nigra, Populus pyramidalis, Elaeagnus oxycarpa, Syringa josikaea,
Crataegus sanguine, Pinus sylvestris and other [6, 7].

Among perspective species for future cultivation in Zhezkazgan and Balkhash cities is Armeniaca vul-
garis, which features high decorative qualities, rapid growth, frost resistance, tolerance of high summer tem-
peratures and air pollution [8—10].

An important condition for the heat resistance of plants under arid conditions is the water-retaining
ability, that is, the ability of plants to retain moisture in the summer [11, 12]. One way to solve the prob-
lems of increasing resistance to arid conditions is to organize satisfactory irrigation [13, 14]. Therefore,
studies are needed to assess the physiological indicators of trees against the background of different irriga-
tion methods.

International experience shows the prospect of drip irrigation in the urban environment, which saves
water and maintains the stability of the different crops [15-17].

The purpose of present study is to consider the water-holding capacity of leaves of Armeniaca vulgaris
grown on traditional watering and drip irrigation in the conditions of the Zhezkazgan region.

Materials and methodology

Object of study is young plants of apricot (Armeniaca vulgaris Lam., or Prunus armeniaca L.,
Rosaceae family). Apricot is usually a small tree from 5 to 12 meters high, a large shrub is rare [18]. Vegeta-
tion duration is 50-100 years that depends on the climate and cultivation conditions. Shoots of apricot are
red-brown or greenish-brown, glabrous, shiny, sometimes covered with gray film. The root system is deep.
The buds are located on 2-3 pieces. The sheet is simple, oval, with an elongated pointed tip, 4-12 cm long,
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with a serrated edge. The flower is large, white-pink, fragrant, blooms before the opening of leaves. The fruit
is a drupe, yellow or orange, fleshy, semi-fleshy or dry, usually pubescent and velvety to the touch. Fruiting
occurs from 3-5 years.

Leaves of Armeniaca vulgaris are taken from 2-year trees (a middle part of crown) growing at the
nursery in Zhezkazgan in May-August 2020-2021 (Fig. 1); separately from plots with traditional (superficial
by borowa) and drip irrigation (diameters of fleets 20 mm) [19]. The watering rate in both versions of the
experience was 1.5 m’ per season with a number of waterings at least 10 [20].

Figure 1. Samples of Armeniaca vulgaris on traditional (A) and drip (B) irrigation (Zhezkazgan city)

Leaf sizes were evaluated during full deployment (June), leaf area is evaluated by weighted area meth-
ods. From May to August, the water retention capacity of the leaves was assessed by measuring weight after
1, 3, and 6 hours [9, 21, 22].

The results of 2-year observations are combined and processed statistically using online system
www.medstatistic.ru.

Results and discussion

The growing season in Zhezkazgan is tense due to arid conditions, frequent dry winds and low relative
humidity [23]. Tree-shrub plants experience the greatest moisture deficiency from the end of June to mid-
August [24].

Visual observations of apricot leaves showed that the strongest negative effects are observed in July,
2021. Partial yellowing of the leaves of the upper part of crow, burns, single fall are observed. Leaves of the
middle and lower part of the crown practically did not change in appearance.

Under different irrigation conditions, reliable differences in size and area of apricot sheet plates are ob-
served (Fig. 2, Tab. 1).
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Figure 2. Internal view of leaves of Armeniaca vulgaris (middle part of crown):
A — traditional irrigation, B — drip irrigation

Table 1

The morphological parameters and square of leaf sheets of Armeniaca vulgaris depending

on method of irrigation in the conditions of the Zhezkazgan region

Method of irrigation Sheet length, cm Sheet width, cm | Length of sheet petiole, | Square of sléeet plate,
cm cm
Traditional irrigation 53+0.6 2.97+0.29 1.18+£0.16 11.48 + 1.61
4.5—6.0 25—34 1.0—1.5 9.2 —14.8
Drip irrigation 6.6+0.5 4.07+0.31 1.54+£0.10 20.40 +1.97
6.0 —74 3.5—4.7 1.4—1.7 18.0 —25.1
*in a numerator — M=m;
in a denominator the maximum and minimum value of an indicator

So, in length, plant leaves on drip irrigation turned out to be by 1.3 cm bigger than with traditional irri-
gation; by the width of the sheet — by 1.1 cm, by the length of the petiole of the sheet — by 0.36 cm, by the

area — by 8.92 cm’.

During the growing season the water content of apricot leaves ranged from 54.3 to 64.6 % by fresh

weight (Tab. 2).

Table 2

The water-holding capacity of Armeniaca vulgaris leaves depending on
method of irrigation in the conditions of the Zhezkazgan region

Method of irriga- Water content, Loss of moisture during jamming through, %
. Month o

tion % 1 hour 3 hours 6 hours
Traditional irriga- May 61.1£2.0 15.840.5 18.2+0.3 36.9+1.2
tion June 59.6+2.2 7.5+0.4 20.5+0.7 28.3+0.8
July 54.3+0.9 18.6+1.0 35.4+1.6 45.6x1.5
August 58.9+1.6 9.4+0.4 20.8+0.8 32.4+1.4
Drip irrigation May 64.5+0.6 12.6+0.6 16.2+0.4 33.5+1.6
June 62.4+0.5 9.5+0.8 14.5+0.5 30.4+1.6
July 58.8+1.1 14.8+1.2 24.6+0.6 36.5+1.3
August 60.1+2.1 8.1+0.5 19.5+0.8 28.5+0.6

The reduced moisture content is noted in the traditional irrigation method, which indicates that moisture
loss occurs. On drip watering, the plants received more water.
The water content and water-holding capacity of the leaves of Armeniaca vulgaris varied on different

month. So, in May, the leaves had maximum humidity, which is due to the lower temperatures and higher
relative humidity of the spring period [25]. However, water losses in apricot plants were higher in May than
in June. This aspect is explained by the fact that the leaves are young, not adapted to drought. In June, the
water content of the leaves was lower, but the mass when dried is less (Fig. 3). Apparently, adult apricot
leaves more easily adapted to drought, better kept it in the flesh.
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Figure 3. The water-holding capacity of Armeniaca vulgaria leaves by months under the Zhezkazgan city conditions:
A — traditional irrigation, B — drip irrigation

The minimum moisture content of apricot leaves is noted in July, characterized by maximum tempera-
tures and minimum relative humidity. This affects the water retention capacity, which was minimal for all
types of irrigation and all test indicators by month.

In August the water content in the leaves was higher than in July due to a decrease in air temperature
and precipitation. It was also recorded that the moisture loss during drying was minimal. A comparison of
the results of the studies showed the adaptive reaction of apricot leaves in all variant of observation to pro-
longed dehydration.

In general, the moisture content of apricot leaves above 50 % indicates sufficient watering, although
more moisture is obtained by drip irrigation of plants. The water content and weight loss during drying in
plants on drip irrigation turned out to be higher than in plants on traditional watering. The monthly difference
ranged from 1.3 to 3.9 % in favor of drip irrigation efficiency.

Thus, the indicators of water content and water retention ability indicate sufficient drought resistance of
ordinary apricot in the conditions of Zhezkazgan, which allows us to recommend it for green construction.

Conclusion

A study of the water content and water retention of the leaves of Armeniaca vulgaris showed that in
spring and late summer the moisture content was higher than in early and mid-summer. The water content of
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the leaves during the studied vegetation season was higher than 50 %, which indicated a sufficient rate of
watering.

In the process of vegetation, a change in the water retention ability is observed. Maximum indicators
are noted in June, minimum — in May. The water content of apricot leaves was higher for plants grown on
drip watering, and the leaves lost less moisture when dried. The obtained indicators signity positive effect of
drip irrigation.

The obtained data on apricot show its good resistance to summer conditions in Zhezkazgan city, so this
species should be recommended for introduction into green building.
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Ke3kaszran ailimarbl xarnaiibinaa Armeniaca vulgaris Lam.
JKanbIPaKTAPbIHBIH cyycTay KaoijeTin 0aranay (Opraasik Kazakcran)

Enmi mekennmepai KeraxgaHAblpy YIIIH araml JaKbULIAPBIHBIH KOJIAHBICTAFBl aCCOPTUMEHTIH KEHEHTY
MPaKTHKAIBIK JKOHE OKOJNOTMSUIBIK ~ MaHbI3#BL.  JKe3Ka3raH  e©HEpKociNTiK  aliMarblHOa  BICTBHIKKA,
KYPFaKIIBUIBIKKA, TOMEH TEMIIepaTypa MEH aTMOC(EpalbIK JacTaHyFa TO3IMIl ©CIMIIKTEpl TaH#ay KakeT,
Oy TypriepIiH KypamblH LIeKTelai. MakajaJa BereTalysulblk Ke3eHIe 0opo3ia IoCTYpii cyapy KoHe
TaMIIBUIATBIN Cyapy apKbUIbl ecipy KesiHperi Armeniaca vulgaris Lam. »KanblpaKTapbIHAAFbl CYIbIH
MeuiepiH Garanay OoifblHIIA 3epTTeyiep HOTKeci Oepinren. JKamplpakrapAblH KYHapJbUIBIFBIH Oaranay
MaMbIp alblHIa MaKCUMAaIIbl MOHAEPIi, MayCchiM MeH wiiine ainapeiaa temenney, 2020-2021 tambi3
aifpiHa KaiTa ecyni kepcerTTi. TaMIUbUIaTHIl cyapy Ke3iHAe OcCIpileTiH OCIMIIKTepIiH >KarbIpakTapbl
JOCTYpIIi cyapy oIiCiHe KaparaHJa Cy[sl ycrarm Typy Kabineri 1,3-3,9 %-ra xoraps! 60JIabl, Oy BUTFaIIBIH
JKaKCBhl KaMTaMachl3 eTUIreHairin kepceteni. JKammsr abpukoc >xansipakrapsl 50 %-maH »orapsl 00JIIBL, SFHA
CYMEH XETKUIIKTI KaMTaMachI3 eTUINi. AJIBIHFaH HOTWXeNep Armeniaca vulgaris ©CIMIIKTEpPIHIH XbUTy MEH
KYpFaKIIbUIBIKKA TO3IMAUIITIH KOPCETTI, COHIBIKTAaH Oy Typ JKe3ka3raH ©HEPKICINTIK aliMaFbIHBIH KaChLI
KYPBUIBICHIHAA KOJIJaHY YIIiH YChIHBUIA/BI.

Kinm cesoep: Armeniaca vulgaris Lam., JKe3ka3raH Kanacbl, ©HEPKACINTIK aiiMak, CyIbl YCTall TYpy
KaOineTi, TYPaKThUIBIFbI, JOCTYPIIi )KOHE TAMIIBLUIATHII Cyapy.

M.IO. NummypatoBa, A.H. Matsees, C.Y. Tneykenona, A.I'. XKymuna, P.T. Mycuna

OueHka BoaoOyAepxuBaKOIIEl CIOCOOHOCTH JUCTheB Armeniaca vulgaris Lam.

B ycioBusix JKe3kasranckoro peruona (LenTpanbubiii Kazaxcran)

PaciipeHue CyliecTBYIOLIEro acCOPTUMEHTA JPEBECHBIX KYJbTYD UL O3CJICHCHHS HACCICHHBIX ITyHKTOB
UMEeT BaXKHOE MPAKTUYECKOE M SKOJIOrM4eckoe 3HadeHue. B JKe3ka3raHCckOM HPOMBIIUICHHOM pernoHe
HEe00X0MMO OOMPATh PACTEHUS, OTIIMYAIOLIMECS YCTOIYMBOCTBIO K XKape, 3acyXe, HU3KUM TeMIlepaTypaM
" aTMoc(epHOMY 3arps3HCHUIO, YTO OTPAaHWYMBAET BHJOBOM COCTaB. B craThe NpHBENEHBI pe3yibTaThI
HCCIIE0BAaHMS 110 OIIEHKE COJIeP KaHUs BOJBI B JINCThSIX Armeniaca vulgaris Lam. B TedeHHe BereTallHOHHOTO
Teprosia HpH BBHIPAIIMBAHUM C IPUMEHEHHEM TPaJMIMOHHOIO IIOJHMBAa HO 0Opo3JaM M KalelbHOTO
opomenus. OreHKa OBOJHECHHOCTH JIMCTHEB ITOKa3aia MaKCUMalbHbIC 3HAaUEHHSI B Mae, CHI)KEHHE B HIOHE U
uIoJie, IOBTOpHOE ToBbImIeHHe B aBrycte 2020-2021 rr. MuHMManbHbIE MOKa3aTeld BOAOYACPIKUBAIOLICH
CIIOCOOHOCTH OTMEYEHBI B Mae MeECsLE, MaKCUMaJIbHble — B MIOHE. JINCThs pacTeHHH, BbIpAllNBAEMBIX HA
KareJIbHOM OpOIIEHHH, UMENHN T0Ka3aTelu BOJOYepKuBatoniel cnocooHocty Ha 1,3-3,9 % Beimie, ueM npu
TPaJMLIMOHHOM METO/IC TI0JIMBA, YTO CBUICTEIBCTBYET O OoJiee Jiydied obecneueHHOCTH BiIaroi. B nemnom,
OBOJHEHHOCTH JINCThEB abpukoca Obmra Bbime 50 %, TO eCTh ¢ JOCTAaTOYHOH OOECHEYEeHHOCTHIO BOMOM.
IomyuenHble pe3ynbTaThl IOKA3aIN YCTOMYNBOCTE PAacTeHuil Armeniaca vulgaris K xape U 3acyxe, I03TOMY
JaHHBIA BUJI PEKOMEHIYETCS [UISl IPIMEHEHHUS B 3€JICHOM CTPOHTENhCTBE JKe3Ka3raHCKOro MpOMBIIIIEHHOTO
peruoHa.

Kniouesvie cnosa: Armeniaca vulgaris Lam., ropox JKe3skasraH, TNpOMBIIIIEHHBI PETHOH,
BOZIOYIEPXKUBAIOLAsl CIOCOOHOCTB, YCTOHYMBOCTD, TPAAULIMOHHOE ¥ KaleJIbHOE OPOLICHHUE.
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