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 and cooler 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 and berry plants, its practical introduction into
culture, and its use in modern breeding is one of the basic foundations in the creation of new varieties, forms,
and hybrids [1]. The necessity of work on the study of genetic potential of wild fruit and berry plants and
creation of gene pool of new assortment is dictated by the fact 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 there is a need to develop and create scientific and practical basis of
regional collection funds and nurseries, which will allow meeting the growing demand for resistant crops to
certain soil and climatic conditions of fruit and berry plants [3, 4]. Ribes aureum, characterized by high yield
and undemanding to irrigation, soil fertility and resistant to diseases and pests, can be defined as a promising
fruit crop in arid conditions of Central Kazakhstan [5].

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

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 of Ribes aureum

Leaves were weighed after 60, 120, 180 and 360 minutes. All measurements were carried out from May
to September in 10-fold repetition.

The obtained numerical indices were analyzed using Statistica 6.1 and Microsoft Office Excel 2007
software packages.

Results and Discussion

Analysis of water content showed changes in Ribes aureum during the growing season (Fig. 2). The
maximum water content was observed in May and amounted to 64.0 %, in the following months a steady
decrease in water content can be observed. Thus, in June, this indicator amounted to 60.3 %, in June —
55.4 %, in August — 50.2 %, in September — 48.5 %.
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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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Figure 3. Indicators of water-holding capacity of Ribes aureum leaves during the 2024 vegetation period

In June, water loss by 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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Kaparanabl 00J1bICHIHBIH KaFAaiibIHAAFbI Ribes aureum xanbipakTapbIHbIH
cy ycray Kaduieri

XKemic ecimMImikTepiH 3epTTEy JKOHE JKEPriliKTI KIMMATTBIK JKaFgaiiapra Te3iMAl Typiephi TaHzay
MMUTOMHHUKTEP/I JaMBITYABIH MaHbBI3Abl MiHAeTi. Optaneik KazakcTaH jkarmaifblHIa skeMic ©CIMIIKTEpiHiH
IIeKTeyJII acCOPTUMEHTI Oap, COHIBIKTAH, €H alJbIMeH, KYpFaK KIMMaTKa Te3iMAi JaKbULAApAbl TaHIay
KaxeT. Ribes aureum TepCHEKTHBANBI Typiep OOJbIN TaObUIAABI, OJ T€3 OCyiMEH, TONbIPAK >KarjaiblHa
CoiiKec KeNMEyiMEeH »JKOHE aypyiap MEH 3HSHKeCTepre Te3iMIUIriMeH epekieneHeni. Kaparauabl
KaJIaCBHIHBIH JKaFlalibIH/Ia BEreTallMsIIbIK Ke3eH iIliHe — MaMbIpJaH KbIpKYHEKKe AeHiH OChl JaKbUIAbIH CY
Gacybl MeH cy ycray KabineTiH Oaramay OoiipiHIna 3eprreyniep xyprizinmi. Hotmwxenep Ribes aureum
JKambIpaKTapbIHBIH CyAbl ycTay KaOUIeTiHIH MaKCHMAaJIbl MOHIEpPI MaMblp >KOHE MayChIM aijIapbiHIa
OaliKaTaTBIHBIH KOPCETTi, Oy KambIpaKTapAblH Kac OONybIHA, ONapAbIH (H3HONOTHIBIK OeJICeHATIriHe
sxoHe 2024 >KBUTFBI CAJIKBIH JKOHE BUIFANIBI aya-paiibiHa GaimansicTsl. [llinme aifpiHna cynmsl ycray Kabineri
TeMeHzIel OacTaiifbl, OHBI BICTHIK JKaFmailapMeH TYCIHmipyre Oonansl. Ajaiifa, TaMbI3 XKoHE KBIPKYHEK aif-
JapbIHAA JKaybIH-INAIIBIHHBIH KOMNTIM MEH CalKblH aya-paiiblHa OalJIaHBICTBI CyAbl yCTay KaOiUIeTiHiH
JKorapbutaybl Oaiikananel. Cy peXMMIHIH KOPCETKIIUTepi NaKbULABIH CY TaNIUbUIBIFBIHA JIETEH JKOFaphl
TYPaKTBUIBIFBIH KOPCETE]I].

Kinm ce30ep: Ribes aureum, Kaparaussl, cy 0acy, Cybl ycray KabuieTi, Cy pexuMi.
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C.VY. Tneykenona, E.A. I'aBpunskoBa, M.b. )KanaeBa, A.H. Manuesa

Bopoynep:xuBarwmas cnocod0HOCTh JucTheB Ribes aureum
B ycjaoBusix Kaparananmuckoii o0s1actu

W3yuenue mio0BBIX pacTeHUH U BEIOOP BHAOB, YCTOWYMBBIX K MECTHBIM KIMMATHIECKHM YCIOBHSM, SIBIIS-
I0TCSl Ba)KHOI 3ajiaueid U1sl pa3BUTHUsI MMTOMHUKOB. B ycnoBusix LlentpansHoro Kasaxcrana cymectByer or-
paHUYEHHBIH aCCOPTHMEHT IIOOBBIX PAaCTEHHUH, OATOMY HEOOXOIMMO MOAOUPATh KyJIbTYpbl, YCTOHYUBEIE,
Hpex/e BCero, K apuIHOMY KiuMary. [IepcrieKTHBHBIM BUIOM siBIsieTcst Ribes aureum, OTAMYAIOIIUKCS ObI-
CTPBIM POCTOM, HETPEOOBATEIBHOCTHIO K IOYBEHHBIM YCIOBUSM U YCTOMYHMBOCTBIO K OOJE3HSIM M BpeiuTe-
aaM. B ycnoBusix r. Kaparanasl Oblin HPOBEAEHBI HCCIIEIOBAHMS MO OLIGHKE OBOJHEHHOCTH U BOAOYICPKHU-
Barolleil ClIOCOOHOCTH JAHHOM KYJBTYphl B TCUCHHE BErCTAlIMOHHOIO IHepHojia — ¢ Mas 0 CeHTAOpb. Pe-
3yJIBTAaThl IIOKA3aJIM, YTO MAaKCHMaJIbHbIE 3HAYEHHs BOAOYJAEpKMBAoIIeill CHOCOOHOCTH JHCTBEB Ribes
aureum HaOJIONAIOTCS B Mae—HMIOHE, YTO CBS3aHO C MOJOJIOCTBIO JINCTHEB, UX (PU3HUOIOTHYECKON aKTUBHO-
CTBIO, @ TAK)Ke IPOXJIATHON U BIaKHOH moroxoi 2024 rona. B uione BonoyaepxuBaromias CriocoOHOCTh Ha-
YHHAET CHIDKATBCS, YTO MOXKHO OOBSICHUTH XKAapKUMH ycnoBusiMu. OIHAKO B aBryCTe—CEHTSIOpe MOXHO Ha-
OJI04aTh yBEIMUYCHHE BOJOYACP)KHBAIOLICH CIOCOOHOCTH M3-3a OOWIIMA OCAAKOB M HPOXJIAJHOW MOTOJbI.
IToxasaTeJiit BOZXHOTO PEeXKUMa CBUACTENILCTBYIOT O BHICOKOH YCTOHYHUBOCTH KyJIbTYDBI K A€(UIUTY BOABI.

Kniouesvie cnosa: Ribes aureum, Kaparanma, 0BOZHEHHOCTb, BOAOYICPKUBAIOMIAsl CIOCOOHOCTD, BOIHBIN
PEKUM.
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