BIOLOGICAL AND MEDICAL SCIENCES

UDC: 582.751.5
ORCID: 0000-0001-5306-5850 (Salahova)

FLOWERING AND PRODUCTIVITY OF BERBERIS L. SPECIES INTRODUCED TO
THE ABSHERON PENINSULA

Elnara Xanhusein Salahova
Dendrology Institute of the Ministry of Science and Education
E-mail: Salahova.elnara@bk.ru
Received: 14.03.2023
Accepted: 29.08.2023

To expand international cooperation in the field of biodiversity conservation, the Republic of
Azerbaijan acceded to the UN Convention on Biological Diversity in 2000. The National Strategy
and Action Plan for the implementation of the “National Strategy for the Protection and Sustainab-
le Use of Biological Diversity in the Republic of Azerbaijan for 2017-2020" are aimed at imple-
menting effective measures in this area and achieving concrete results. For this purpose, the bioe-
cology of Berberis L. species was studied to regulate the ecological balance. The main purpose of
the research is to learn the biological characteristics of flowering and fruiting of barberry species.
In the dry subtropical climate of Absheron, the age of the species barberry first flowering, the bio-
logical characteristics and duration of flowering, the shape and length of the inflorescence, the
number of flowers in an inflorescence, the shape, color, size of the fruit, etc. morphological features
were investigated.

The study of fruit and seed productivity in barberry species with food, medicinal and decora-
tive properties is of theoretical and practical importance [1, p. 196-222].
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INTRODUCTION

Global warming, declining biodiversity, and food shortages are major concerns for the whole
world. Plants play an important role in solving these problems. The species belonging to the genus
Berberis L. have been selected as the object of study due to their great industrial and practical im-
portance.

Many researchers have studied the biological characteristics of flowering and fruiting. Accor-
ding to these authors, the beginning of the flowering and fruiting phase of plants is a transition mo-
ment in their lives [2, p. 3-170], [5, p. 39-44], [6, p. 64]. Studies on the biological characteristics of
flowering and fruiting in the species of barberry grown in Absheron conditions and used as a rese-
arch object will be important in mastering the biological characteristics of plants. Because there is
very little literature information about the flowering and fruiting characteristics of these plants in
Absheron conditions. Taking into account the importance of the mentioned biological characteris-
tics, the age of the first flowering, the biological characteristics and duration of flowering, the shape
and length of the inflorescence, the number of flowers in one inflorescence, the shape, color, size of
the fruit, etc. morphological signs were investigated.

MATERIAL AND METHODS

Nine species of the Berberis L. genus belong to the Berberidaceae Juss. the family was used
as the study objects: Berberis vulgaris L. L. (Common barberry), Berberis iberica Stev & Fisch. Ex
DC. (Georgian barberry), B. densifolia Rusby. (Densifolia barberry), B.amurensis Rupr. (Amur Bar-
berry), B.levis L. (Levis barberry), B.thunbergii DC. (Japanese barberry), B.julianae C.K.Schneid

82 JOURNAL OF YOUNG RESEARCHER, 2023, Ne 3, ISSN 2409-4838


mailto:Salahova.elnara@bk.ru
https://doi.org/10.59849/2409-4838.2023.3.82

E.X.Salahova
K>
(Chinese barberry), B.koreana Palib. (Korean barberry), B.heteropoda Schrenk.(Hetrepoda bar-
berry).

Grain yield during the study was calculated according to the method of 1.V. Vaynaqgy [3,
¢.826-830]. Morphological traits of fruits and seeds were studied by the method of I.A. Ivanov and
N.M. Dudik [4, c. 43-54]. Mathematical calculations on the size of barberry fruits and seeds were
performed on a personal computer using Microsoft Excel [5, p. 12-14].

RESULTS AND DISCUSSION

The first flowering age of barberry species in Absheron conditions is given in Table 1. As is
well known, species of barberry begin to bloom in the 5th year. The flower group is formed at the
end of the branches of the current year. Young twigs grow strongly, grow to a length of 15-30 cm,
and a cluster of flowers is formed on them.

During the research, the morphological features of flowers and flower clusters in species of
barberry were studied. The results of the study are given in Table 1.

Flower clusters of different shapes were observed on the species we studied: sparse, simple
cluster (Berberis vulgaris, B.amurensis), sparse, swinging cluster (B.iberica, B.koreana), dense,
swinging cluster (B.densifolia), cluster adjacent to the leaf axils (B.levis, B.julianae), rare or sparse
clusters (B.thunbergii), pile cluster with different stalks (B.heteropoda) (Figure 1). The length of the
flower cluster varies from 3 to 10 cm depending on the species. Thus, the longest cluster of flowers
is Berberis heteropoda Schrenk. (4-10 cm), the shortest cluster is B.iberica Stev & Fisch. Ex DC.
(3-6 cm). Berberis levis Franch. and B.julianae C.K.Schneid flowers bloom in a ball from 1 point
on the leaf axil. This type of flower group has not been recorded in other barberry species we have
studied. In other species, the length of the inflorescence varies from 4 to 9 cm. In a cluster of flo-
wers, the flowers are arranged in a ball and individually. The number of flowers in a cluster is the
highest in Berberis densifolia Rusby (13-20) and the lowest in B. koreana Palib (8-10). The length
of the flower stalk is different in the cluster.

The longest flower stalk is Berberis heteropoda Schrenk. (0.5-1.5 cm), the shortest flower
stalk is B. koreana Palib. (0.5-0.7 cm). The diameter of the flower crown varies from 0.5 to 1.5 cm,
the length of the petals from 0.4 to 0.9 ¢cm, and the width from 0.2 to 0.6 cm. The stamens are 6,
0.2-0.5 cm long. The ovary consists of 1-4 ovaries.

The color and shape, size, and weight of the fruit of species of Berberis L. are of particular
importance. Observations and calculations were made in this direction and the results obtained are
given in Table 2.

As can be seen from the table, the color of the fruit varies from crimson to purple or bright
black (Figure 2). Berberis densifolia Rusby. species are red, B. vulgaris L. and B. iberica Stev &
Fisch. ex DC. in species are scarlet. B. julianae C.K. Schneid and B. heteropoda Schrenk fruits
change color from purple to black. B. amurensis Rupr. and B. levis L. the shape of the fruit is simi-
lar and elliptical.

As can be seen from the table, the morphological characteristics of the fruit differ from the
biometric indicators of the species we studied. The length of the fruit varies from 0.5 to 1.2 cm de-
pending on the species. The fruits are divided into 3 groups according to size and weight:

Group I: large fruits - Berberis vulgaris L., B. thunbergii DC., B. amurensis Rupr. and B. den-
sifolia Rusby. types;

Group II: medium-sized fruits - Berberis julianae C.K.Schneid, B. iberica Stev & Fisch. Ex
DC., B.heteropoda Schrenk. and B. koreana Palib species;

Group I1: small fruits Berberis levis Franch. kind of.

The weight of 100 fruits of barberry species varies from 6.5 grams (Berberis iberica Stev &
Fisch. Ex DC.) to 10.0 grams (B. thunbergii DC.).
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The study found that a certain percentage of the flowers in the flower clusters of each species
are pollinated and bear fruit as a result of the fertilization process. Thus, this indicator is B. vulgaris
L., B. densifolia Rusby. 77-80% in B. julianae C.K. Schneid species, B. iberica Stev &

Table 1.

Morphological features of flowers and flower clusters of Berberis L. Species

A cluster of flowers Flower
The
The The The
Species Lenght Nug}ber EPS:Q Diameter length width length
Types ’ "| ofthe of the of the
cm flowers, | flower cm
ocs stalk, petal, petal, | stamen,
cm mm mm
cm
Berberis sparse,
vulgaris L. simple 6-9 12-18 | 0,8-1,2 0,8-10 | 05-0,7 | 0,4-0,5 | 0,3-0,4
cluster
B. iberica Stev | sparse,
& Fisch. Ex swinging 3-6 8-12 0,6-0,8 0,8-10 | 0,5-0,6 | 0,4-0,5 | 0,2-0,3
DC cluster
B.densifolia dense,
Rusby swinging 6-8 13-20 | 0,5-1,0 0,8-1,2 | 0,5-0,7 | 0,4-0,5 | 0,3-0,4
cluster
B.amurensis sparse,
Rupr. simple 6-8 10-15 | 0,8-1,2 1,0-11 | 0,5-0,8 | 0,4-0,5 | 0,3-0,5
cluster
B. levis Franch. | cluster
adjacent : 1317 | 0,8-1,0 | 09-10 | 0,609 | 0,4-06 | 0,305
to the leaf
axils
B.thunbergii rare or
DC. sparse 5-8 8-12 1,0-1,2 1,0-1,2 | 0,4-0,7 | 0,4-0,6 | 0,2-0,3
clusters
B.julianae C.K. | cluster
Schneid adjacent - | 1418 | 07-08 | 0810 | 05-08 | 04-06 | 0,305
to the leaf
axils
B. koreana sparse,
Palib. swinging 4-6 8-10 0,5-0,7 0,9-10 | 04-05 | 0,3-04 | 0,3-0,5
cluster
B.heteropoda pile
Schrenk. cluster
with 4-10 15-18 | 0,5-1,5 0,8-1,0 | 0,4-06 | 0,2-04 | 0,2-0,4
different
stalks
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3. 4.
Fig. 1. Appearance of flowers of 1-Berberis thunbergii DC., 2-B.amurensis Rupr.,
3-B. julianae C.K.Schneid, 4-B.vulgaris L.
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Fig. 2. The fruits of the species of 1- Berberis julianae C.K. Schneid, 2- B. heteropoda Schrenk,
3- B. densifolia Rusby., 4- B. vulgaris L.

Fisch. Ex DC., B.thunbergii DC. and B. heteropoda Schrenk. 64-70% of species, B. koreana
Palib., B. amurensis Rupr. and B. levis Franch. species was 55-63%. 1-2 seeds were found in 60-
72% of fruits of the studied species, and 3 seeds were found in 28-40% (per 100 fruits).

The number of seeds in a fruit depends directly on the size of the fruit, as the number of seeds
in large fruits is greater than in small fruits [Figure 3]. The ripening period of fruits is not the same
as in the flowering stage of barberry species. However, this biological process does not prevent the
fruits from being harvested at the same time, and the ripe fruits remain in the bush for a long time.
Fruits remain on the plant until the end of December.

When studying the seed productivity of the species we studied, was evaluated with 2-3 points,
referring to the 3-point scale adopted by V.G. Kapper for shrubs [ 7, p. 12-14].

Thus, no species corresponding to the low-yielding (1-point) group were observed [Table 3].
The species of barberry we studied were divided into the following groups according to the
methodology for seed yield:

1. 2 points - average productive species - Berberis levis and B. heteropoda. The productivity
of these species is estimated to be 30-40%. Fruit clusters on the plant are sparse.

2. 3 points - good productive species- Berberis vulgaris L., B. thunbergii DC., B.amurensis
Rupr., B.densifolia Rusby, B. julianae C.K. Schneid, B. iberica Stev & Fisch. Ex DC., B. koreana
Palib. In these species, fruit clusters cover 60-80% of the plant. The fruit covers more than half of
the shrub.

The productivity of the studied species was determined by the "average model tree” method
per plant per unit mass. For this purpose, the selected mass of 5 medium-sized bunches of fruits of
each species was calculated (from 6-year-old plants). Based on the productivity of the model tree,
the mass of fruit collected from a single branch and a corresponding plant in the studied species was
calculated. The number of branches for each species, the weight of the fruit, and the number of
branches in the bush were calculated for the area of 1m? cultivated under favorable conditions and
the productivity of 1 bush was determined (Table 4).
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Table 2.
Comparative study of fruits in Berberis L. species
Species L 100 fruit 1Or?1aS:sed
Lenght, mass
color shape om (average), g (avegage),
Berberis vulgaris L. scarlet Oblong 0,8-1,1 8,5 2,55
B. iberica Stev & scarlet oblong 0,7-1,0 6,5 2,0
Fisch. Ex DC cylindrical
B. densifolia Rusby red ovoid or 0,8-0,9 7,5 2,25
oblong
B. amurensis Rupr. bright red Elliptical 0,9-1,1 8,5 2,55
B. levis Franch. violet Elliptical 0,5-0,7 7,5 2,25
B. thunbergii DC. Dark red Longish 0,9-1,2 10,0 3,0
B. julianae C.K. bluish black | Ovarid 0,7-0,9 8,5 2,55
Schneid
B. koreana Palib. bright red oblong-ovoid | 0,8-1,0 7,5 2,25
B. heteropoda bluish or Spherical 0,8-1,0 7,5 2,25
Schrenk. bright black
Table 3.
Productivity of Berberis L. species
Ne Species Productivity (points)
1 2 3
1. | Berberisvulgaris L. +
2. | B.iberica Stev & Fisch. Ex DC. +
3. | B. densifolia Rusby. +
4. | B. amurensis Rupr. +
5. | B. levis Franch. +
6. | B. thunbergii DC. +
7. | B.julianae C.K. Schneid +
8. | B. koreana Palib.
9. | B. heteropoda Schrenk. +
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Table 4.
Productivity of 1 bush of barberry species (in 6-year period)
Quantity
Number | Weight of Ol;;“i't Productivity
Ne Species of fruit branch of 1 shrub
branches | (in grams) (in * | (in grams)
numbers)
1. | Berberis vulgaris L. 40 0,085 60 204
2. | B. iberica Stev & Fisch.
Ex DC. 39 0,065 58 147
3. | B. densifolia Rusby. 39 0,075 62 181
4. | B. amurensis Rupr. 37 0,085 54 170
5. | B. levis Franch. 35 0,075 50 131
6. | B. thunbergii DC. 40 0,1 60 240
7. | B. julianae C.K.Schneid 32 0,085 60 163
8. | B. koreana Palib. 36 0,075 56 151
9. | B. heteropoda Schrenk. 32 0,075 50 120

In 6-year-old barberry species, the average fruit yield per shrub was 120-240 grams of middle-
aged B. vulgaris L., B. thunbergii DC., and B. densifolia Rusby. It is possible to collect up to 1 kg of
fruit from the bushes. In barberry species, the fruits are formed on last year's branches. Young branches
give a growth of 15-30 cm in height, depending on the species, and the next year fruits are formed on it.

\" & :
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Fig. 3. The seeds of the species of 1- Berberis julianae C.K. Schneid, 2- B. koreana Palib., 3- B.
amurensis Rupr., 4-B. densifolia Rusby
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CONCLUSION

Flower clusters of different shapes were observed on the species we studied: sparse, simple
cluster (Berberis vulgaris L., B.amurensis Rupr.), sparse, swinging cluster (Berberis iberica Stev &
Fisch. Ex DC., B.koreana Palib.), dense, swinging cluster (B.densifolia Rusby.), cluster adjacent to
the leaf axils (B.levis L., B.julianae C.K.Schneid), rare or sparse clusters (B.thunbergii DC.), pile
cluster with different stalks (B.heteropoda Schrenk.).Seed productivity of the studied species
received 2-3 points on a 3-point scale of V.G. Kapper for shrubs. Thus, no species corresponding to
the low-yielding (1-point) group were observed. 2 points - average productive species - Berberis
levis and B. heteropoda. The productivity of these species is estimated to be 30-40%. Fruit clusters
on the plant are sparse. 3 points - good productive species- Berberis vulgaris L., B. thunbergii DC.,
B.amurensis Rupr., B.densifolia Rusby, B. julianae C.K. Schneid, B. iberica Stev & Fisch. Ex DC.,
B. koreana Palib. In these species, fruit clusters cover 60-80% of the plant. The productivity of 1
bush was studied on the studied species. In 6-year-old barberry species, the average seed yield per
tree was 120-240 grams. From the middle age bushes of B. vulgaris L., B. thunbergii DC., B.
densifolia Rusby. up to 1 kg of fruits can be harvested. The seed mass was 30% of the total fruit
mass (average). Seed mass varied from 6.5 g to 10.0 g for the species studied. The mass of 100
seeds was higher in Berberis thunbergii DC. and less in Berberis iberica Stev & Fisch. Ex DC. The
number of fruits containing 1-2 seeds was higher than those containing 2-3 seeds. Thus, the number
of seeds in large fruits exceeds the number of seeds in small fruits.
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ABSERON YARIMADASINA INTRODUKSIYA OLUNMUS BERBERIS L.
NOVLORINDO CICOKLOMO VO MOHSULDARLIQ

E.X. Salahova

Biomiixtolifliyin qorunmas: sahasindo beynolxalg omokdasligi genislondirmok {igiin
Azorbaycan Respublikas: 2000-ci ildo BMT-nin Bioloji Miixtaliflik Konvensiyasina qosulmusdur.
“Azorbaycan Respublikasinda bioloji mixtslifliyin mihafizasi vo davamli istifadssino dair 2017-
2020-ci illor tigtin Milli Strategiya”nin icrasina dair Milli Strategiya vo Faaliyyst Plan1 bu sahoads
somorali todbirlorin hoyata kegirilmasina va konkret naticalorin sldo olunmasina yonslib. Bu
moqgsadlo ekoloji tarazhigi tonzimlomok iigiin Berberis L. novlorinin  bioekologiyas: todgiq
edilmisdir. Abseron soraitinds becarilon vo todgigat obyekti kimi istifado olunan zirinc novlarinda
cicokloma vo meyvovermonin bioloji xiisusiyyatlorino dair todgigatlarin  bitkilorin  bioloji
xisusiyyatlorinin - manimsanilmasinda ohamiyyat kosb edacok. Ciinki bu bitkilorin  Abseron
soraitinda ¢igcokloma vo meyvavermo Xiisusiyyatlorino dair adobiyyat molumati ¢ox azdir. Qeyd
edilon bioloji xisusiyyatlorin shamiyyatini nozors alarag, quru subtropik iglimo malik Abseron
soraitinds todgiq etdiyimiz zirinc névlerinds ilk ¢igokloma yasi, ¢igoklomanin bioloji xiisusiyyati vo
davametma miiddati, ¢igok salximinin formasi, uzunlugu, bir gigcok salximindaki ¢ig¢aklarin sayi,
meyvoanin formasi, rongi, olgiilori vo s.morfoloji olamatlor arasdirilmisdir. Qida, dorman vo
dekorativ xiisusiyyatloro malik olan zirinc névlerinds meyvo vo toxum mohsuldarliginin
oyranilmasi nazari va praktiki shamiyysto malikdir.

Agar sozlar: ¢igaklonma, salx:m, mayalanma, mohsuldarl:q

HOBETEHHUE U ITPOAYKTUBHOCTb BUJ1IOB BERBERIS L.,
HUHTPOJIU3NPOBAHHBIX HA ABIIIEPOHCKHI MOJTYOCTPOB

9.X. CajgaxoBa

Jnis  pacimiupeHuss MeXAyHapoJHOTO COTpPYAHHMYECTBa B OO0JACTM COXpaHeHHs Ouopa-
3HOOOpa3usi  AsepOaifkanckas PecnyOonuka mpucoenunmiack K KomBenmmuu OOH o
6uonornyeckom pazHoodpazuu B 2000 rony. HammonaneHast crpaTerus M IUIaH JEHCTBHH IO
peanuzanuu «HannoHanbHON cTpaTeruu OXpaHbl U YCTOMUMBOIO MCIOIb30BaHUS OMOJIOTUYECKOTO
pa3zHooOpasus B Azepbaiimxanckoii Pecriyonuku Ha 2017-2020 ronabl» HaleleHbl Ha pead3aIHio
NEICTBEHHBIX MEp B 3TOH cepe W NOCTHKEHHWE KOHKPETHBIX pe3ynbTaroB. C ATON 1enbio ObLia
u3ydeHa Onoskonorus BuaoB Berberis L. mis perynmupoBanus skonorndeckoro 6ananca. OCHOBHOM
[EIBI0  HCCICOBAHUN  SABJISCTCS HM3Y4YCHHE OWOJOTMYECKMX OCOOCHHOCTEW IIBETEHUS U
IUIOJIOHONIEHUsT BUIOB OapOapuca. B ycloBHsX CyXoro cyOTpONMYECKOro KimMmaTa AOmiepoHa
BO3paCT MEPBOTro IBETCHUS BUAa OapOapuca, OMOIOTHYECKUEe OCOOEHHOCTH U TIPOJOJDKATEIHLHOCTD
[[BETEeHUs1, (opMa U JUIMHA COIBETHS, KOJIMYECTBO 1IBETKOB B COLBETHH, (hopMa, OKpacKa, BEIUIHHA
IUIOJIOB, U Jp. OBLIM HCClIeOBaHbI Mopdosiornueckue npu3Haku. M3ydeHue mio0BO-CeMEHHOM
NPOAYKTUBHOCTH y BUIOB OapOapuca ¢ NMUIIEBBIMH, J€YeOHBIMU M JAEKOPATUBHBIMU CBOMCTBaMHU
HUMEET TEOPETUYECKOE U MTPAKTUYECKOE 3HAUCHHUE .

KuroueBble ciioBa: coysemue, 2po30b, onioo0omeopenue, npoOyKmueHOCHb
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