https://doi.org/10.31489/2024BMG4/119-123

UDC 57.084.1 Received: 25 August 2024 | Accepted: 22 September 2024

S.U. Tleukenova , E.A. Gavrilkova, M.B. Zhanayeva, A.N. Madiyeva

Karaganda Buketov University, Karaganda, Kazakhstan
Corresponding author: damir—6@mail.ru

Water-holding capacity of Ribes aureum leaves in the conditions of Karaganda region

Study of fruit plants and selection of species resistant to local climatic conditions is an important task for
nursery development. In conditions of Central Kazakhstan there is a limited assortment of fruit plants, so it is
necessary to select crops resistant, first of all, to arid climate. A promising species is Ribes aureum, character-
ized by rapid growth, undemanding soil conditions and resistance to diseases and pests. Under the conditions
of Karaganda city, studies were conducted to assess the water content and water-holding capacity of this crop
during the growing season — from May to September. The results showed that the maximum values of wa-
ter-holding capacity of Ribes aureum leaves are observed in May and June months, which is associated with
the youth of leaves, their physiological activity, as well as cool and wet weather. In July, water-holding ca-
pacity starts to decrease, which can be attributed to hot conditions. However, in August and September, an in-
crease in water-holding capacity can be observed due to abundant precipitation andy,cool€r weather. Indicators
of water regime show that the crop is highly resistant to water deficit.
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Introduction

The problem of preserving the genetic potential of fruit andwberry plants, its practical introduction into
culture, and its use in modern breeding is one of the basic feundations in the creation of new varieties, forms,
and hybrids [1]. The necessity of work on the study ©f geneti® potential of wild fruit and berry plants and
creation of gene pool of new assortment is dictated,by theyfact that due to climate change, anthropogenic im-
pact on biocenoses their habitats are sharply decreasing, up to the threat of complete extinction. The research
is conditioned by the need of Kazakhstan to assess the current state of fruit and berry plants to solve the
problem of food security, to carry out monitoring ‘for scientifically based conservation measures [2].

In different regions of Kazakhstan thercWis a need to develop and create scientific and practical basis of
regional collection funds and nurseriesywhich/will allow meeting the growing demand for resistant crops to
certain soil and climatic conditions offruit.and berry plants [3, 4]. Ribes aureum, characterized by high yield
and undemanding to irrigation, soilifeftility and resistant to diseases and pests, can be defined as a promising
fruit crop in arid conditions ofiCentral"Kazakhstan [5].

To understand the levels,oftadaptation of different crops to local climatic conditions, it is necessary to
study the water regimey[6],Based on the above mentioned, the aim of the present study was to investigate
water content and Watershglding capacity of promising fruit crop Ribes aureum Pursh (Grossulariaceae) in
Karaganda city conditignss

Experimental

The studies were conducted at the fruit plant nursery of the Faculty of Biology and Geography of KarU
in 2024. 3—5-year-old plants of Ribes aureum were selected to study water metabolism (Fig. 1).

Determination of total moisture content and water-holding capacity were performed according to the
method of G.V. Eremin and T.A. Gasanova [7].

Total water content of leaves was calculated by the formula: W=100x(M-M2)/M;

water-holding capacity of leaves: R=100x(M1-M2)/M;

content of “mobile” moisture in leaves: L=W-R,

where: M — mass of fresh sample;

M1 — mass of the sample after 3 hours;

M2 — mass of sample after drying.
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Figure 1. Internal view of flowering (A) and fruitening (B) shoot (g um

to September in 10-fold repetition.

The obtained numerical indices were analyzed using Statls‘uc@&

Leaves were weighed after 60, 120, 180 and 360 minutes. All measure % ere carried out from May

icrosoft Office Excel 2007
software packages.
Results and Discussii

Analysis of water content showed changes in Ribes x during the growing season (Fig. 2). The
maximum water content was observed in May and a dto 64.0 %, in the following months a steady
decrease in water content can be observed. Thusg in June, ‘this indicator amounted to 60.3 %, in June —

55.4 %, in August — 50.2 %, in September — 48.5
I . I
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Figure 2. Water content of Ribes aureum leaves during 2024 vegetative period

High water content of currant leaves in spring is associated with their youth and relatively low tempera-
tures and high humidity. With the onset of summer temperatures, the amount of free water in leaves decreas-
es due to high transpiration. In the fall period, leaves physiologically senesce, which leads to a decrease in
water content.
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Water-holding capacity...

However, the water content of leaves cannot be a reliable sign of plant resistance to arid conditions, be-
cause under favorable watering this indicator can remain at a high level even in low drought-resistant plants.

Therefore, at the second stage, we analyzed the water-holding capacity of Ribes aureum leaves during
the growing season.

Thus, in May leaves had maximum moisture content, which is due to lower temperatures and higher
relative air humidity. However, plant water losses were higher in May than in June. This aspect is due to the
fact that the leaves are young, not adapted to drought. In June, the water content of leaves was lower, but the
loss in mass by desiccation was lower. Apparently, mature leaves adapted to drought more easily and re-
tained it better in the pulp.

The results showed that in May currant leaves, leaves effectively retained free water for 60 and 120
minutes after cutting from the plant (Fig. 3). No significant difference was found between the water-holding
capacity at these periods, 88.2 and 82.4 %. After 180 minutes, leaves begin to significantly reduce their wa-
ter-holding capacity — 70.6 %. After 6 hours, this indicator decreases more than 2 times — till 41.1 %.
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-holding capacity of Ribes aureum leaves during the 2024 vegetation period

y currant leaves decreases. Thus, after the 1st hour the water retention capacity was
87.6 %, after 2 hours — 80.4 %, after 3 hours — 73.2 %, after 6 hours — 65.4 %. Probably, currant leaves
become mature and effectively use physiological mechanisms for water retention.

A similar situation is observed in the month of July. There is a slight loss of free water by currant leaves
after 1, 2 and 3 hours, 90.0; 85.0 % and 80.0 %, respectively. However, after 6 hours, the water-holding ca-
pacity decreases sharply to 40.0 %. The same situation is with the indicators of water-holding capacity of
Ribes aureum leaves in August. Thus, this indicator decreases insignificantly after 1, 2 and 3 hours — 75.8;
72.4 and 68.9 %, respectively, and after 6 hours — a sharp decrease to 27.6 %.

July and August were characterized by the highest temperatures during the growing season and mini-
mum soil and air humidity, which makes plants retain water more actively, however, the lack of moisture
reduces the efficiency of water-holding capacity after 6 hours.

The highest values of water-holding capacity were observed in September 2024. Thus, after 1 hour it
was estimated at 100 %, after 2 and 3 hours — 93.3 %, after 6 hours — 66.7 %.

In general, the analysis of the obtained data shows maximum values of water-holding capacity in May
and June months, which is associated with the youthfulness of leaves, their physiological activity, as well as
cool and wet weather of the current year. In July, water-holding capacity starts to decrease, which can be ex-
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plained by hot conditions. However, in August and September, an increase in water-holding capacity can be
observed due to abundant precipitation and cool weather.

Conclusion

Thus, the study of water regime of Ribes aureum showed high adaptability to arid conditions of Kara-
ganda region, which implies the ability to withstand periods of precipitation deficit and irrigation. Critical
points for irrigation are July and August months, in which it is necessary to organize more active irrigation,
in May, June and September this culture does not need intensive irrigation.

The results allow recommending Ribes aureum for more intensive application in fruit growing in Kara-
ganda oblast.
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Kaparaunast 004blebIHbIH KarnaiibIHAaFbl Ribes aureum xanpipakTapbIHbIH
cy ycray Kaduieri

XKemic ecimMumikTepiH 3epTTEy JKOHE JKEPrilIKTI KIUMATTBHIK JKaFgaiilapra Te3iMal Typiuephi TaHzay
MMUTOMHHUKTEP/I NTaMBITYABIH MaHbI3Abl MiHAeTi. Optaneik KaszakcTaH skarmaifblHIa >KeMic ©CIMIIKTEpiHiH
IIeKTeyJII acCOPTUMEHTI 0Oap, COHIBIKTAH, €H alIbIMEH, KypFaK KIMMaTKa Te3iMAl JaKbULAApAbl TaHIay
KaxeT. Ribes aureum TepCHEKTHBANBI Typiep OOJbIN TaObUIAABI, OJ T€3 OCyiMEH, TONbIPAK >KarJaiblHa
CoiiKkec KeNMEyiMEeH »JKOHE aypynap MEH 3HsSHKeCTepre Te3iMIUIriMeH epekineneHeni. Kaparauabl
KaJIaCBIHBIH JKaFalibIHa BEreTallHsIIbIK Ke3eH iIliHe — MaMbIpJaH KbIpKYHEKKe AeHiH OChl JaKbUIIbIH CY
Gacybl MeH cy ycray KabinerTiH Oaramay OoiipiHina 3eprreyniep xyprisinmi. Hotmwxenep Ribes aureum
JKambIpaKTapbIHBIH CyAbl ycTay KaOUIeTiHIH MaKCHMaJabl MOHIEpI MaMblp JKOHE MAayChIM aijIapblHAa
0aliKaJIaTBIHBIH KOPCETTi, Oy KambIpaKTapAbIH Kac OONyBIHA, ONApABIH (H3HOIOTHIBIK OeJICeHAUTIriHe
skoHe 2024 >KBUTFBI CAJIKBIH JKOHE BUIFANIBI aya-paiibiHa GaiimansicTsl. lllinme aifpiHna cyxmsr ycray Kabineri
TeMeHzIel OacTaiifibl, OHBI BICTHIK JKaFmailapMeH TYCIHAipyre Oonansl. Ajaiifa, TaMbI3 XKoHE KBIPKYHEK aii-
JapbIHIA JKaybIH-INAIIBIHHBIH KOITIM MEH CaJIKbIH aya-paiiblHa OalJIaHBICTBI CyAbl YCTay KaOileTiHiH
JKOFapbiIaybl Oaiikananel. Cy pEeXHMIHIH KOPCETKIIUTEpi NaKbULABIH Cy TallUbUIBIFBIHA JIETEH JKOFaphl
TYPaKTBUIBIFBIH KOPCETE].

Kinm ce30ep: Ribes aureum, Kaparanel, cy 6acy, CyAbl ycTay KaOiieTi, Cy pexuMi.
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C.VY. Tneykenona, E.A. I'aBpunskoBa, M.b. )KanaeBa, A.H. Manuesa

Bopoynep:xuBamwmas cnocod0HOCTh JucTheB Ribes aureum
B ycjaoBusix Kaparanamuckoii o01actu

M3y4eHne mI0J0BBIX PACTEHUI M BBIOOP BHIIOB, YCTOHYMBBIX K MECTHBIM KITMMATHYECKUM YCIIOBHSIM, SIBJIS-
IOTCSI BAKHOU 3aaueii Ui pa3BUTHs MUTOMHHUKOB. B ycrmoBusx llentpansHoro Kaszaxcrana cymectByer or-
PaHUYCHHBII aCCOPTHUMEHT IJIOJOBBIX PACTCHHIA, TOITOMY HEOOXOIUMO MOAOUPATh KYJIbTYPhI, yCTOWYUBBIC,
HPEkK/Ie BCEro, K apHIHOMY KIUMaTy. [IepCreKTHBHBIM BUAOM sBJIsSeTCs Ribes aureum, OTIMYAIOIIUIACS ObI-
CTPBIM POCTOM, HETPEOOBATEIFHOCTHIO K TIOUYBCHHBIM YCIOBUSIM M YCTOHYMBOCTHIO K OOJE3HSIM M BpeAuTe-
msiM. B yenoBusix r. Kaparanasr 6bUtd IPOBEICHBI HCCICIOBAHUS 10 OLIEHKE OBOJHEHHOCTH U BOJOYICPIKH-
BaIOIIEH CIIOCOOHOCTH MaHHOW KyJIbTYPhI B TEUCHHE BETeTAIlMOHHOTO MEepPHoJa — C Mas M0 CEeHTsOpb. Pe-
3yJBTaThl TOKAa3alli, YTO MAaKCUMalbHBIC 3HAYCHHS BOJOYACPKUBAIOIICH CHOCOOHOCTH JIMCTHEB Ribes
aureum HAONIONAIOTCS B Mac—HMIOHE, YTO CBS3aHO C MOJIOJIOCTBIO JIUCTHEB, X (DH3HOIOTHYECKON aKTHBHO-
CTBIO, a TAKXKE MPOXJIATHON U BiIaxkHOM morojoi 2024 rona. B utone BomoyaepKuBaronias crocoOHOCTh Ha-
YMHACT CHHXKATHCS, YTO MOKHO OOBSCHHUTH JKapKUMH ycloBusimMu. OIHAKO B aBryCTE—CEHTAIOpPE MOXHO Ha-
Onroate yBenMUYCHHE BOAOYASPKUBAIOLICH CHOCOOHOCTH M3-3a OOMIIHMS OCAaKOB M IMPOXJIATHOH MOTOJbI.
IToka3zaresii BOOHOTO peKMMa CBHACTEIBCTBYIOT O BBICOKOHM yYCTOHYMBOCTH KYJIbTYPBI K A1€(PUIUTY BOJBL

Kniouesvie cnosa: Ribes aureum, Kaparanma, OBOXHEHHOCTb, BOJOYAEPXKHUBAIOLIAsI, CIIOCOOHOCTD, BOIHBIH
PEKUM.
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