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ADAPTIVE POTENTIAL
AND PHENOTYPIC VARIABILITY OF RIBES SPECIES
IN THE LOWER VOLGA REGION

A.S. Solomentseva

Background. The climate, soil, and hydrology of the Volgograd Region compli-
cate agricultural work. The ever-greater intensification of agriculture has brought
substantial anthropogenic change upon the natural terrain in the agricultural areas
of the country. Protective afforestation seeking to address soil erosion and drought,
as well as the artificial selection of economically valuable species, have been the
source of the most prominent change.

Purpose. To evaluate the biological potential of Ribes L. species, the authors
compared the development and reproductive traits, assessed the ecological flexi-
bility of the species (an effective metric for introduction in arid regions that can be
used in practice to muster biological resources and nursery work).

Materials and methods. Currant populations were mainly studied by sampling
population statistics and biometry, to which end the authors applied analysis of
variance.

Quantitative varying traits included firuiting, qualitative traits included leaf,
fruit, and shoot color, and ordinal traits included bark smoothness. To evaluate
the biological potential of the species Ribes aureum Pursh., the authors compared
the development and reproductive traits, assessed the ecological flexibility of the
species (an effective metric for introduction in arid regions that can be used in
practice to muster biological resources and nursery work). Annual maturation
rates of Ribes aureum Pursh. Shoots determine whether they will survive at winter.
The following visual cues of maturation were used: lignification, coloring, and
development of outer covers, budding, shoot growth completion, and leaf fall
completion timings.

Results. Currant grows in any soil, including alkaline light-chestnut soils, out-
crops of bedrock ravines (Kamyshin), washed-away, eroded soils of steep slopes and
ravines (Volgograd); winter hardiness depends on the natural range. Currant tends
to live longer in soils most suitable for afforestation. Young shoots also differed in
color. In Volgograd and its vicinity, such shoots were green (or brown), rugged. In
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Kamyshin, they were reddish or grayish, finely pubescent. Lamina morphometry
revealed pronounced differences in lamina size and color from area to area.

Conclusions. Currant species are promising shrubs that are important for
forest reclamation and for nurseries. Currant plantations enrich flora and fauna
as they form an ecological niche where beneficial insects, birds, mammals, and
other animals can disperse, feed, or find a habitat. Currant polymorphism has an
important role to play in plant evolution. It is caused by the variability of various
traits in individuals of a population, which creates subspecies that are valuable for
the purposes of selection and introduction. The genotype of a species determines
its lamina parameters. Air temperature, precipitation, and soil moisture affect the
modifiability of leaf parameters, as well as the location of leaves in the bush and
on the shoots. A stable difference between lamina parameters indicates a species
difference. The results hereof could be of use in the context of bioindicators of the
ecological status and adaptability of currant.
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ability,; arid region
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AJIANITUBHBII MMOTEHLUAJ
U ®EHOTUIMNYECKAS U3BMEHYUBOCTD BUJIOB
POJIA RIBES B YCJOBUSIX HUKHETO MOBOJIKBS

A.C. Conomenuesa

0Obocnosanue. CeltbCKOX035UCMBEHHOE NPOU3BOOCHEO 8 YC08Usx Boneoepao-
CKOUL 0671aCcmU 8€0eMC3l 8 CLONCHBIX KIUMAMUYECKUX U NOYGEHHO-CUOPOTOSUYECKUX
yenosusax. B pesynemame eo3pacmaroujeti unmeHcupuUKayuu cebCKoXo3aCmeeH-
HO20 NPOoU3600CMEa NPUPOOHbLE TAHOULAPMbL 3eMIE0eNbUECKUX PATIOHO8 CIPAHDbL
n008EPaAIUCh 3HAUUMENIbHOU AHMPONO2eHHOU Mooudurkayuu. Haubonee cywe-
Ccm@eHHble USMEHEHUs 8 HUX BHECIIO 3auumnoe 1ecopazeedenue, HanpasieHnoe Ha
00pvOY ¢ dpo3uelt noYs U 3acyXotl, a maxice CeleKYyuoHHbI NOOOOP XO3AUCHEEHHO
YEHHBIX BUOOE.

Lenv. Ymobwr oyenums 6uonocuueckuti nomenyuan euoa Ribes L., aemop
cpasHuna pazeumue u penpooyKmusHvle NPUIHAKU, OYEHULA IKOTOSUYECKYIO Naa-
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CIMUYHOCMb 8UOA (NOKA3AMeNb dPHeKMuUsHOCHU O UHMPOOYKYUU 8 3ACYULTUBHLX
PecuoHax, Komopbwlii Modicem Oblmb UCNONL308AH HA NPAKMUKE 051 60CHONHEHUS
OUONOSUUECKUX PECYPCO8 U pabOmbl NUMOMHUKOS).

Mamepuanvt u memoowt. Ocro6oll UzyueHust NONYISAYUL CMOPOOUHbL SGISICS
NONYIAYUOHHO-CIMAMUCMUYECKUU U ODuomempuyeckuil memood. /s smoi yenu
UCNONIBL306ANCA OUChepCUOHNbIl anaiu3. Konuvecmeennvimu eapvupyrowumu
npusHaKamu 6vl10 NI0OOHOUIeHUE, KAYeC8EeHHbIMU — OKPACKA JUCTbER U N0~
008, n06e208, NOPAOKOBLIM — 21IAOKOCMb KOpbl. J{a OYeHKU OU0I02Uuiecko2o
nomenyuana euoa Ribes aureum Pursh. npogoounoce conocmasgnenue pasgu-
Mus U penpoOyKMUEHuIX CNOCOOHOCMEl, BbIABILEHUE IKOTOSULECKOU NAACTIUYUHO-
cmu 8U0a, KOMOPAsl CAYICUN MEPOU YCREUHOCMU URMPOOYKYUU 8 3ACYUUTUEOM
peauone u 0aem 803MOACHOCHb €20 NPAKMUYECKO20 UCNONb308AHUSA O Yellell
Mobunuszayuu 6uopecypcos u NUMoOMHUK0800cmeda. Cmenensb eice200H020 bl-
3peganus nobecos cMOpoOulbl onpeoensem ux bonee uiu menee YCneuwHyo
nepesuUMOoBKY, 8U3YalbHO GbI3PEGaAHE 100e208 ONPedesnoct N0 00PeGeCHeHUIo,
oKpacke u pazeumMuio HapyICHbLIX NOKPOBOE, N0 3AN0ICEHUIO CTeneHu chopmu-
POBAHHOCMU U 3AUULY EHHOCIU NOYEK, N0 8PEeMEHU OKOHYUAHUSL POCMO8 N06e208
U OKOHYAHUIO TUCMONAoa.

Pesynsmamor. Cmopoouna pacmem Ha 1100bIX NOYEAX, 8 MOM YUCTE U HA CUTLHO
CONOHYEeBAMbIX KOMNIEKCHBIX C8EMN0-KAUMAHOBBIX, HA OOHAJICEHUSX 08DA208 KO-
PeHHOU nopoobl (Kambvliuium), Ha cMbImblx 3pOOUPOBAHHBIX NOUEAX KPYMbIX CKIIOHOS
u ospazos (Boneozpad), s3umocmotixocms 8008 3a8Ucum om ux npUpooOHo20 apea-
na. Kopa u éemeu nobezos @ 10oicHotl yacmu pecuona — Kpacho-oypuie, cepo-oypoie.
Yyms cesepree kopa npuobpemaem Oypbiil OMMEHOK U CLe2KA PACMPECKUBAENCS.
Lsem monoovix nobecoé maxoice 3amemuo paziuuaemcs. Y Boneoepadckux 6u0og
OHU 3enenble (U KopuuHegvle), wepoxosamoie. Y euoos Kamviuuna — kpacnosa-
mole, Ulu ceposamvle, Meakoonyuiennvle. Mopgomempuueckuii anaaus 1mcmoswix
NIACIMUH CMOPOOUHBL NOKA3AL SIBHO BLIPAJICEHHbIE OMIUYUS MEICOY UX PaA3Mepamu
U YBEMoM 8 PA3HLIX NYHKMAX NPOU3PACTNAHUA.

Bu1600b1. B nacasicoenuax pasiuunoco HA3HA4eHUs UCHONb3Yemcs PaA3HOO0-
OpasHwlll accopmumerm 0epesves U KYCMApHUKO8, Ux OuoiocudecKue ceolicmed
ompasicarom ux omHouleHue K gakmopam eHeuwinel cpedvl. Budvl cmopoouHol,
KAK nepcnekmugHvle KyCmapHuKi, UMeIom 02pomMHoe 3HaeHue 015 1eCOMentuopa-
yuu u numomnukoeoocmea. Ionumopgusm cmopoounsl uzpaem 6OILUYIO POlb 8
npoyecce 36omoyuu pacmenuil. On 00yci061eH USMEHYUBOCTBIO PANUUHBIX NPU-
3HAKOB Y 0cobell, Komopbie 6X005m 68 COCMAg NONYAAYUU, DO Gleden 3a cobou
0bpasosanue HyMpusUO08blX hopm, Komopwvie npedcmasisaion cooou yeHHblil
mMamepuan 014 yeneu cenekyuu u unmpooykyuu. I enomunuyeckue 0cobeHnocmu
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6UOA pACMeHLsl ONPeOeiAiom Napamempbl e2o 1Ucmosou niacmunku. Temnepamypa
6030YXA, KOIUYECMBO OCAOKOS, BIANCHOCHb NOYBbL BIUAIOM HA MOOUDUKAYUOHHVIO
UBMEHUUBOCHb TUCTNOBLIX NAPAMEMPOS, PACNOLONCEHUE TUCMbES HA KyCcme U No-
beze. Eciu pasnuya 6 napamempe iucmosblx NIACMUHOK YCMOoudusd, mo OaHHblll
axm 2060pum o 6u006bIX pazruuusx pacmenuil. Pezyiomamer pabomul mozym
ObIMb UCNONL30BAHBL 8 DUOUHOUKAYUU FKOTOSULECKO20 COCMOAHUSA U A0ANMUBHOLL
CHOCOOHOCMU CMOPOOUHDL.

Kniwouesvle cnosa: cmopoouna, Ribes L., pocm, pazgumue, ycmouuugocms,
henomunuyeckas uUsMEeHUUBOCHb, APUOHBLLL PECUOH

s yumupoeanusn. Conomenyesa A.C. Aoanmusnulii nomenyuan u geno-
MUNUYECcKas UsSMeHUUBOCms 61006 pooa Ribes ¢ ycrosusix Huoicneeo Tlosondicws
// Siberian Journal of Life Sciences and Agriculture. 2022. T. 14, No6. C. 338-355.
DOI: 10.12731/2658-6649-2022-14-6-338-355

Purpose

The Lower Volga Region’s steppes, dry steppes, and semi-deserts are nearly
void of forestation, not only due to lack of moisture, but also due to the terrain,
edaphic factors, agriculture, and climate. The regional climate is the dominant
factor of the actual distribution of plants and their ability to withstand climate;
it also affects how the habitat range of each species changes. The Volgograd
Region has a dry continental climate [1].

The total effective temperature >10 °C equals 3000-3300; the coldest month
temperature is —5—11 °C, the warmest month temperature is +20.5-23 °C. The
total annual precipitation is 300400 mm, winter precipitation is 40 mm, and
spring soil moisture equals 28 mm. The total heavy rainfall is 40 mm, the total
runoff is 25 mm, and the runoff coefficient is 0.07. February to July, October
and December are the windiest months [2].

Vega (a satellite-based vegetation analysis service) reports vegetation-less
land in the Volgograd Region to increase, and the total area of forests and shrubs
to decrease every year, see fig. 1.

These conditions are harsh on trees and shrubs, which is why soil and cli-
mate conditions have caused a phenotypic change in many species without
affecting their genotype. Ribes aureum Pursh. of the family Grossulariaceae
is one attention-worthy shrub. This species is of North American origin but is
prevalent in the Lower Volga Region.

Over the last reporting decade, the total area of currant plantations only
rose by 31.4 ha; the area of perennial plantings did not increase either, see fig.
2 and fig. 3 [4, 5, 6].
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Fig. 2. Area of currant plantations (for berry production), ha, 2006-2016
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Fig. 3. Area of perennial currant plantings, ha, 2006-2016

Currant could be a valuable source of material for plant selection [7]. Thus,
phylogenetic testing revealed a group of BRV isolates from red currant, which
had unique nucleotide substitutions. Five putative recombinants were first iden-
tified among BRYV isolates from Latvia, Finland, Scotland, and the Czech Re-
public [8]. Currant species are capable of active seed replenishment without
irrigation [9]. Consumption of various berries, including those of Ribes, has
been associated with a variety of health benefits. Some studies have shown that
Ribes aureum Pursh. berries are rich in nutrients [ 10]. Currant species have been
shown to renew and grow well on saline soils [11].

R. aureum Pursh. is a promising crop for landscaping. For hedge design,
the hedge width and the desired color scheme limit the selection. Compared to
other shrubs, R. aureum Pursh. as a hedge shrub can also provide nearby kin-
dergartens and schools with berries, making it an indispensable hedge crop [12].
Currant berries contain a complex of biologically active substances, making
them a valuable source of vitamins for Russian regions [13, 14].

Siberian and Scandinavian subspecies of black currant and Ribes dikuscha
are where the winter hardiness of black currant comes from. Statistical evalua-
tion of the heritability of this trait in a large group of seedlings returned a total
heritability coefficient H2 of 0.84. That means the initial forms are selectable
by phenotype [15-22].



344 Siberian Journal of Life Sciences and Agriculture, Vol. 14, Ne6, 2022

Plants of the genus grow and shoot well, are winter-hardy and drought-re-
sistant, making them a promising solution for protective afforestation and for
use in pure crops.

Scientific novelty

For the first time in the arid conditions of the Lower Volga region, intrapop-
ulation phenotypic variability of currants in terms of crown, shoot, leaf, flow-
ering dates, and fruiting parameters was established. The optimal temperatures
for the formation of cold resistance in various conditions, as well as the life
expectancy and the age of the rejuvenating pruning were revealed. It has been
established that the productivity of the cambium of the shrub is affected by re-
peated droughts. Experiments have been conducted to determine the content of
heavy metals, which can be used in bioindication.

Materials and methods

Currant populations were mainly studied by sampling population statistics
and biometry, to which end the authors applied analysis of variance. When us-
ing ANOVA to detect variability, the condition is written as 62ph = 62q + c2e,
i.e., the total phenotypic variance 62ph is a bi-component measure of the total
variability of traits: hereditary (genotypic) variance 62q, which describes the
genetic variability of the mean presence of a trait in a population; and non-he-
reditary (paratypic) variance o2e, which describes the variability of the mean
presence of a trait that is attributable to the environmental diversity. Quantitative
varying traits included fruiting, qualitative traits included leaf, fruit, and shoot
color, and ordinal traits included bark smoothness.

To evaluate the biological potential of the species Ribes aureum Pursh., the
authors compared the development and reproductive traits, assessed the eco-
logical flexibility of the species (an effectiveness metric for introduction in arid
regions that can be used in practice to muster biological resources and nurs-
ery work). Annual maturation rates of Ribes aureum Pursh. shoots determine
whether they will survive winter. The following visual cues of maturation were
used: lignification, coloring, and development of outer covers, budding, shoot
growth completion, and leaf fall completion timings.

To avoid errors, the evaluation only involved shrubs of the same age
such that most traits would manifest stably; all the tested shrubs grew in the
same natural region and had identical habitats. Age-wise, they were one or
two age classes apart at max. Forest growth conditions were monitored us-
ing a VEGA-Science unit (BS IKI-Monitoring), which is designed for remote
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sensing-based environmental monitoring. Currant plantings were made at ex-
perimental sites: Nizhnevolzhskaya Tree Species Selection Station (Kamyshin),
Dubovka Experimental Nursery, Volgograd Arboretum, and plantations in Ka-
lachevsky Municipality.

Results

Decade-long monthly average temperature and precipitation monitoring
showed winters to had become warmer in recent years. January and February
2019-2020 are highlights of this statistic. Precipitation of 123.1 mm and 128.6
mm was observed in May 2020 and July 2018, respectively. Over the decade,
only in 2013, 2016, and 2018, the normal annual precipitation rate was reached
sufficiently, see fig. 4.
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Fig. 4. Temperature and precipitation in the studied region, breakdown by years

In natural plant populations, currant species are of great interest as eco-
nomically valuable plants that beavers, hazel grouse, coniferous forest birds,
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cattle and small ruminants, pigs, and horses feed on. They are also valuable as
honey-bearing and ornamental species. Analysis of phenotypic variability of
currant species revealed their biometry to differ significantly in arid environ-
ments, see fig. 5.

——min —8-mean —a—max ——min -mean

Fig. 5. Intrapopulation phenotypic variability of some traits in Ribes aureum Pursh.:
(a) shoot length; (b) number of shoots; (c) crown circumference

Bark and shoot branches were red-russet or gray-russet in the south of
the region. Further north, bark was russet and cracked slightly. Young shoots
also differed in color. In Volgograd and its vicinity, such shoots were green
(or brown), rugged. In Kamyshin, they were reddish or grayish, finely pubes-
cent. Lamina morphometry revealed pronounced differences in lamina size
and color from area to area, see Figure 6. A smaller lamina due to a shorter
cell division window and faster cell differentiation is an indicative response
to the arid environment.

Fig. 6. Differences in leaf morphometry between Ribes aureum Pursh.
in Volgograd (a) and Kamyshin (b)

Currant grows on any soil, including alkaline light-chestnut soils, outcrops
of bedrock ravines (Kamyshin), washed-away eroded soils of steep slopes and
ravines (Volgograd); winter hardiness depends on the natural range, see tab. 1.
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Table 1.

Winter adaptation conditions of Ribes species in various environments

Long-term minimum average
annual t, °C
Species N:;[:;al ‘ natural range where
indices™ introduced introduced
t min | areas O.f t min
introduction
Ribes triste Pall. 1,2,9 -60 Moderately 38
Ribes spicatum Robson 2-6,8,9, 11 -58 arid
Ribes nigrum L. 2-6,8,9, 11 -56 Extremely
Ribes mandshuricum (Maxim.) Kom. 9 -40 arid -37
Ribes komarovii Pojark. 9 -32
Ribes alpinum L. 6,8,13 -28 .
Ribes aureum Pursh. 1 -60 Arid 38

*Note: 1 for North America, 2 for Northeast Asia, 3 for Western Siberia, 4 for Mon-
golia, 5 for Boreal Kazakhstan, 6 for Eastern Europe, 8 for Western Europe, 9 for East
Asia, 11 for Turan, Kazakhstan, 13 for Crimea and Caucasus

Currant tends to live longer on soils more suitable for afforestation. Thus,
plants of the genus live longer on ordinary and southern chernozem, dark chest-
nut soils, chernozem-like non-alkaline or weakly alkaline meadow soils, dark
chestnut non-alkaline meadow soils, where water-soluble salts are absent from
the 1.5 m upper layer. Species growing on dark chestnut soils, strongly alkaline
chestnut meadow soils, sabulous to medium-clayey medium-alkaline soils; any
soils with the toxic presence of water-soluble content at less than 1.5 m off the
surface; complex soils where alkaline and strongly alkaline soils account for
25 to 50 percent, see tab. 2.

Table 2.
Ribes life expectancy in a degrading, desertified environment
large, 6-9 rows of pro- 3-5 rows of
Afforestation suitability | broad planting | tective planting | protective planting
class of soil age, | height, | age, | height, age, height, cm
years cm years cm years
1 25 |[250-300| 25 |250-300 25 250-300
2 25 250 25 [200-300 25 200-300
3 15 150 15 150 15-18 200
4 5-7 | 70-100 | 5-7 | 70-100 | 0.7-10 | 100-120

Currant life expectancy can be improved by regenerative pruning that should
begin when the plant is 4 to 8 years of age. Pruning affects the development
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and growth of new shoots, as well as the ability to produce new seeds, see tab.
3. In poor forest environments, currants are shorter-lived due to qualitative in-
ner change. Repeated droughts cause cambium productivity to drop so low the
plant is no longer able to respond to an improvement in its environment, i.¢., it
becomes physiologically senile.

Table 3.
Regenerative pruning age in dry steppes and semi-deserts
Afforestation Plantings
suitability class | Large and |67 rows of field—pro- 3-5 rows of
of soil broad tecting plantings field—protecting plantings

1 6-8 6-8 6-8

2 5-7 5-7 5-7

34 5-7 54 54

In natural plant populations, currant species are of great interest as econom-
ically valuable plants that beavers, hazel grouse, coniferous forest birds, cattle
and small ruminants, pigs, and horses feed on. They are also valuable as hon-
ey-bearing and ornamental species.

Early vegetation is typical of growth and development in arid environments.
Comparative analysis of phenological dates showed Ribes aureum Pursh. to
blossom early in Novocherkassk, Volgograd and Mariupol. Specimens in
Minsk, Belarus, bloomed later. Manchurian currant’s blossom came last, per-
haps due to a different climate and habitat, see tab. 4.

Table 4.
Average dates and duration of currant’s blossom at various monitoring stations

Species

Average blossom date

Blossom duration, days

Ribes sanguineum

7.05
27.04-18.05*
22.05
15.04-30.04**

12
8-18

Ribes aureum

8.05
29.04-16.05 *
1.04
24.04-15.05 **
2.04
29.04-15.05 ***
4.05
27.04—13.05%***

17

12-27
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End of table
Ribes nigrum 9.05 12
29.04-21.05* 8-15
6.05
27.04—15.05%***
Ribes mandshuricum 10.05 8
30.04-22.05* 6-11
Ribes alpinum 6.05 11
26.04-18.05* 7-16
1.04
29.04—-16.05%%**
*Note: comparative metrics: *Minsk, **Novocherkassk, ***Mariupol, ****Volgograd
Table 5.
Economically valuable traits and methods for stratification of currant seeds
Leaves Fruits* Possible . .
: . p Stratification
Species Height, m L b diameter coloring Flowers | Crown a[:%;csa- and storage
Ribes alpinum |1.5-2 m 1.5 4cm |0.7-0.9 mm |pinkish or red |greenish-yel- [150 cm |ornamental,
cm low nutritional
Ribes cereum |Uptolm |lcm |4cm |5-12mm  |vivid red, green- 150 cm | ornamental
orange, ish-white,
pinkish-white
Ribes cucul- Uptolm |lem |3cm |5-7 mm black red 150 cm | nutritional
latum store in dry
Ribes spicatum |Upto 1.5 m 6-10mm  |red pinkish 170 cm | nutritional ventilated
room in tightly
Ribes komarovii|2.5 m 2cm (4.5 cm|7-8 mm red greenish 100 cm | ornamental, | sealed bottles
nutritional |att=0-5°C
Ribes san- Uptod4cem |2cm |8cm |1cm very dark red 140 cm | ornamental, for 1-2 years.
guineum blue and nutritional N treat
glaucous © pre-treat-
ment for
Ribes mand- 1-2m 9cm (1l cm (7-9 mm red greenish 180 cm [nutritional |planting in
shuricum fall. 90-day
Ribes triste up to 75 cm (6.5 9cm |6-10mm |vivid red dirty purple |120 cm |nutritional, sirggfs‘lccacugn
cm breeding at 5= "L lor
planting in
Ribes punc- 1.52m lTem |3em |0.6-0.9 red, purple purple, 140 cm [ornamental, | spring.
tatum brownish nutritional
Ribes nigrum 1-1.25m 10cm |12 cm |10 mm black, russet |mauve or 150 cm | ornamental,
or greenish | pinkish-gray nutritional
Ribes aureum |2.0-22m |[Scm |6cm |6-8 mm yellow, yellow 180 cm |ornamental,
russet-red, nutritional
black

Note*: fruiting onset at 3 years, mass fruiting onset at 5, average yield 48 kg/ha. Seeds
harvested in July. Seed yield of 4-5%. Seeding rate of 12 kg/ha, planting 1-2 cm deep.

Protective afforestation and plant selection for growth in arid environments
come down to creating special artificial stool beds using species selected for
their economically valuable traits; other measures include storing the oversup-
ply of seeds for use in lean years, appropriate utilization of species in terms of
habitat range and ecological zoning, and guaranteed replication of selected gene
pool of woody species, see Table 5.
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The seeds came from a source designed for cultivating biologically resilient
planting material capable of withstanding adverse conditions. Fruiting onset at
3 years, mass fruiting onset at 5, average yield 48 kg/ha. Harvesting in July,
seed yield from fruits at 4-5%, see tab. 6.

Table 6.
Ribes aureum Pursh. fruiting in the experimental network of the Agroecological
Federal Research Center (AFRC), Russian Academy of Sciences

Fruiting indicators | Kalach-na-Donu Dubovka AFRC Arboretum,
RAS
Fruit weight, g 0.58 0.59 0.52
Fruit width, mm 0.80 0.65 0.71
Fruit length, mm 1.04 0.86 0.68
Seeds per fruit, pcs 24.0 22.0 22.0
Weight, 10 seeds 0.15 0.09 0.07

Green spaces are important for Volgograd, a city with a severe anthropogenic
load, as they protect the natural environment; therefore, it is critical to transform
and preserve them with their functional role in mind. Heavy metals can end up in
a plant in a variety of pathways; this diversity implies the existence of two core
factors behind the elemental chemistry of plants: genetics and ecology. The con-
tribution of each factor may vary depending on environmental change. During
phytogenesis and ontogenesis, shrubs develop mechanisms capable of controlling
the intake and removal of certain elements by means of physiological response.
Heavy-metal presence in Ribes aureum Pursh. fruits can serve as a bioindicator
of the ecological status; they are fundamental to assessing the consequences of
anthropogenic pollution of natural and agricultural ecosystems, see tab. 7.

Table 7.
Heavy metal presence
Harvesting Element
site Cadmium (Cd) Zinc (Zn) Lead (Pb) | Copper (Cu)
Volgograd 0.04 12.07 0.84 8.19
Dubovka 0.05 5.20 0.10 2.10
MPC* 0.03 10.0 0.40 5.0

*Note: value for an air-dry sample, mg/kg

Conclusion

Investigation of the phenotypic variability and adaptability have shown cur-
rant species to be fit in a variety of harsh forest environments. Nevertheless, plants
growing in the most arid of places have smaller fruits that accounted for a greater
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percentage of the total biomass; vegetation and blossom start earlier in such plants.
Lamina differs in color and size, and so does the crown diameter. Analysis and
generalization of the experimental data helped reveal patterns and mechanisms of
adaptation in the genus Ribes to arid environments; the investigation consisted in
comprehensive research relying on the criteria descriptive of the biological potential
and economic viability of plants for selecting adapted gene pool of economically
valuable species in order to create environmentally balanced plantations serving a
multitude of purposes, including without limitation aesthetics, recreation, soil pro-
tection, soil improvement, sheltering, enhancement of the natural environment, and
production of raw materials for drug, honey, food industries, etc.
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