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Amorpha fruticosa L. in the south of the Russian Far East

Kolyada N.A.!

'Federal Scientific Center of the East Asia Terrestrial Biodiversity, Far East Branch of
the Russian Academy of sciences, Vladivostok, 690022, Russia

E-mail: Kolyadal8@rambler.ru

Abstract. In the south of Russian Far East Amorpha fruticosa (Fabaceae Lindl.) is used as
ornamental plant. It actively blooms and fruits here and successfully spreads by suckers, rarely
by seeds. There are another ways of Amorpha fruticosa application in Primorsky Krai — as
melliferous and technical plant for reclamation of disturbed lands and formation of protective
field belts. These activities requires a great amount of quality seeds and, in turn, investigation
of Amorpha fruticosa seed propagation. The study of the morphological characteristics of fruits
from 12 different places in the Primorsky Krai showed that the linear characteristics of the
fruits have minor differences but length of racemes and seed germination vary greatly. The
longest racemes are detected in the city of Bolshoy Kamen (17.8 cm), the shortest ones — in
Nekruglovo settlement (12.7 cm). The largest fruit number has racemes from Partizansk city
(152). The weight of 100 fruits varies from 1.16 g (Kraskino settlement) to 0.94 g (city of
Bolshoy Kamen). Highest germination capacity is observed in plants at Lake Soldatskoe
(91%), the smallest in plants from Strugovka settlement and the city of Bolshoy Kamen (43%).
Absence of germination of seeds from Vadimovka settlement is probably caused by pest —
American seed beetle, Acanthoscelides pallidipennis.

1. Introduction

Anthropogenic impact on the environment leads to the introduction of alien plant species into natural
phytocenoses. Invasive species of the legume family (Fabaceae Lindl.) have a significant influence on
the transformation of natural communities [1]. It should be noted that many of them have
economically valuable traits [2]. In many regions of the world, they are widely used in human
economic activities as decorative, fruit, technical and medicinal [3] plants.

One of the invasive species of the family is false indigo-bush, Amorpha fruticosa L. [4] which has
a number of valuable properties.

It is most popular as ornamental plant [5] due to big compound leaves and deep purple
inflorescences. Besides, it is widely used as a melliferous plant [6-10]. It produces reddish honey (up
to 113 kg per 1 ha) which has medicinal properties [11]. In relation to medicinal application the most
studied are antidiabetic effects of Amorpha fruticosa [12]. It also has antimicrobial [13], antioxidant
[14], hepatoprotective activity [15].

Extensive root system of the plant provides its anti-erosion role. In Northwest China it is
traditionally used for sand control [16], in terrace bio-embankments [17], in Bulgaria — in protective
forest belts against dry winds [18]. It may grow on poor soils and use in disturbed lands reclamation
[19].

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1



TAFP 2021 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 941 (2021) 012024  doi:10.1088/1755-1315/941/1/012024

All these properties are based on the chemical composition of Amorpha fruticosa [20-24] and its
physiological features [25-27].

In the Far East of Russia, Amorpha fruticosa has been observed since the beginning of the 20th
century. Now it’s used in the landscaping of settlements in the Primorsky Krai. The northernmost
point of its distribution is the city of Lesozavodsk (45°28' N, 133°24' E).

Currently, Amorpha fruticosa is regarded as a potentially invasive species that has naturalized in
disturbed habitats [28-29]. Recently its invasive pest, North American seed beetle Acanthoscelides
pallidipennis (Motschulsky, 1874) was found in the Primorsky Krai [30]. A survey of the territory of
Primorsky Krai showed that North American seed beetle occurs in 21 settlements. The pest damages
fruits of Amorpha fruticosa but it does not reduce its decorativeness.

The plant is used mainly in landscape design as a fast-growing shrub that succesfully recovers after
winter damage. However, regarding the development of agriculture and industry in the region, such
ways of using the plant are possible — the creation of protective belts in the fields, for anti-erosion
purposes and for the restoration of disturbed lands, particularly coal dumps. So it is necessary to study
the seed reproduction of the plant in order to obtain a large amount of planting material.

Here we present data on fruiting of Amorpha fruticosa in the Primorsky Krai in different
cultivation places with different ecological conditions.

2. Methods

Samples of Amorpha fruticosa (racemes, fruits) were collected at 12 different points in the Primorsky
Krai (figure 1). The coordinates of the settlements are: Kraskino (Khasansky district) — 42°42'30" N,
130°46'55" E; Lake Soldatskoe (Ussuriysk urban county) — 43°48'00" N, 131°57'00" E; Pokrovka
(Oktyabrsky district) — 43°57'00" N, 131°38'05" E; Gornoteznhoye (arboretum of the Mountain-Taiga
Station, Ussuriysk urban county) — 43°42'00” N, 132°09'00" E; Chernyatino (Oktyabrsky district) —
43°58'00" N, 131°29'00" E; Strugovka (Oktyabrsky district) — 43°59'00" N, 131°40'00" E; city of
Spassk-Dalny (Spassky district) — 44°36’ N, 132°49" E; Partizansk city — 43°08" N, 133°08’ E;
Bolshoy Kamen — 43°07' N, 132°21" E; Novogeogievka (Oktyabrsky district) — 44°01' N, 132°24" E;
Nekruglovo (Mikhayovskiy district) — 43°58'44" N, 132°03'54"E; Vadimovka (Chernigovsky district)
—44°24'19" N; 132°23'03" E.
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Figure 1. Amorpha fruticosa samples points

For each sample, 10 racemes were taken from the each bush. The length of the fruit stems was
measured and the number of fruit in each raceme was counted. The length of the fruit was measured
along the concave side of the fruit, and the width was measured in the most extended part of the fruit.
The sample size is 50 from each sample.

The determination of the quality of seeds was carried out according to the method of M.S. Zorina
and S.P. Kabanov [31]. The following indicators were analyzed: weight of 100 fruits, laboratory
germination of seeds. The arithmetic mean and standard error were determined [32]. The data were
processed using the Microsoft Excel 2007 software package.

3. Results and discussion
In the Primorsky Krai Amorpha fruticosa reaches the size inherent in its homeland. On average, the
height of the plant is 1.5-2.5 m but we have noted specimens up to 3.7 m (in Bolshoy Kamen city) and
5 m (Nakhodka city) height and 10 cm trunk diameter at the base. This can be explained by the
growing conditions (closeness to residential buildings and heating main).

In the Primorsky Krai, Amorpha fruticosa actively blooms and fruits, spreads by vegetative means.
In the studied territories, the species is absent in natural phytocenoses and inhabits anthropogenic
landscapes. By the degree of naturalization, the species can be attributed to the group of epecophytes.
The studies carried out show the potential of the species for wider distribution through vegetative
reproduction [15]. In recent years, the author has observed a rare seed propagation of Amorpha
fruticosa. This indicates the initial stage of naturalization of the species.

To study the features of the reproductive biology of Amorpha fruticosa and predict its invasive
ability, we studied some morphological features of the generative organs.

The length of racemes and fruit number in single raceme is shown in table 1.



TAFP 2021

IOP Publishing

IOP Conf. Series: Earth and Environmental Science 941 (2021) 012024

doi:10.1088/1755-1315/941/1/012024

Table 1. Morphological features of Amorpha fruticosa racemes.

Sample site Raceme length, cm Number of fruits in raceme
M+m min-max M+m min-max
Kraskino 12.9+0.87 10.5-15 133.88+23.1 53-225-
Lake Soldatskoe 14.00+0,91 10.5-17.4 151.90+17.4 95-239
Pokrovka 13.56+1.09 10-18.4 133.5+19.7 100-231
Gornoteznhoye 14.43£1.25 10.5-18.7 166+19.0 104-203
Chernyatino 15.46+3.0 8.8-18.5 149+18.3 100-175
Strugovka 13.0+1.54 10.5-16.5 154.6+33.2 82-216
Spassk-Dalny 15.46+1.38 10.5-20.9 158.7+20.3 73-245
Partizansk 14.27+1.95 10.4-19 106.5+15.55 69-158
Bolshoy Kamen 17.86+1.88 12.5-24 143.66+34.25 45-211
Novogeorgievka 15.2+1.17 12-19 203.14+18.04 152-254-
Nekruglovo 12.77+0.84 10.5-15 198.75+21.9 135-242
Vadimovka 14.78+2.26 10.5-15.5 133.25+26.5 86-244

The length of the racemes of Amorpha fruticosa varies from 8.8 to 17.86. The longest ones are
detected in the city of Bolshoy Kamen, Chernyatino and Novogeorgievka settlements. The shortest
racemes are found in Nekruglovo. The largest fruit number has racemes in plants from Partizansk city
(152).

Linear parameters of fruits are shown in table 2.

Table 2. Characteristics of fruits Amorpha fruticosa

Sample site Fruit length, mm Fruit width, mm Ratio length/width
M=m Min-Max M=m Min-Max M=£m Min-Max

Kraskino 7.9£0.16 7-9 2.2+0.05 1.9-3 5.9+0.15 4.1-7
Lake Soldatskoe 7.5+0.01 6-8 2.5+0.06 2.1-3 4.9+0.11 4.3-5.8
Pokrovka 7.4+0.10 7-8 2,2+0.04 2-2.6 5.2+0.08 45-5.8
Gornoteznhoye 8.6+0.14 8-10 2.5+0.07 2-3.2 6.09+0.12 5-7
Chernyatino 7.0+£0.07 6.2-9 2.1+0.03 1.9-2.6 4.84+0.08 4-6.8
Strugovka 8.3+0.17 7-10 2.4+0.08 1.9-3 5.89+0.11 4.8-7
Spassk-Dalny 8.0+0.12 7-9 2.6+0.04 2.2-3 3.0+£0.08 2.6-3.7
Partizansk 7.5+0.10 6.8-8 2.5+0.06 2.1-3 2.9+0.08 2.4-3.6
Bolshoy Kamen 7.3+£0.15 6.8-9 2.24+0.04 2-2.5 3.3+0.08 2.7-4.2
Novogeorgievka 9.4+0.33 7-10 2.3+0.1 2-3 4.1+0.17 3.2-5.2
Nekruglovo 8+0.05 75-85 2.01£0.02 1.9-25 3.4+0.06 2.8-3.9
Vadimovka 7.8+0.06 75-8.2 2.01£0.02 1.9-25 3.7+0.08 3.1-4

The maximum values of the length and width of the fruits are observed in plants from
Novogeorgievka, Gornotaezhnoye, minimal — in plants from the Chernyatino. The ratio of the length
of the fruit to the width of the fruit varies considerably, from 2.9 in Partizinsk city to 6.09 in the
Gornoteznhoye.

Indicators of fruit weight and germination of seeds are shown in table 3.
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Table 3. Characteristics of fruit weight and germination of Amorpha fruticosa fruits

Sample site Weight of 100 fruits, g Laboratory germination, %

Kraskino 1.16=0.13 80
Lake Soldatskoe 1.11+0.09 91
Pokrovka 1.01+0.05 79
Gornoteznhoye 1.14+0.17 80
Chernyatino 0.97+0.08 69
Strugovka 1.12+0.15 43
Spassk-Dalny 1.22+0.08 68
Partizansk 1.11+0.03 90,3
Bolshoy Kamen 0.94+0.03 43
Novogeorgievka 1.1+0.04 90,6
Nekruglovo 1.1+£0.012 90
Vadimovka 0.9+0.02 -

The weight of 100 fruits varies slightly: the heaviest fruits in Kraskino (1.16 g), the lightest in the
city of Bolshoy Kamen (0.94 g). Seed germination varies widely. The highest percentage of
germination is observed in plants at Lake Soldatskoe (91%), the smallest in plants from Strugovka
settlement (43%) and the city of Bolshoy Kamen (43%). Seeds from Vadimovka settlement did not
germinate and rotted very quickly. It is possible that the rotting of the seeds is associated with the
defeat by Acanthoscelides pallidipennis. In general, all investigated plants have a high seed
germination capacity.

4. Conclusion
In the south of the Russian Far East, Amorpha fruticosa is used in landscape design. Here it actively
blooms and fruits, gives viable seeds, and quickly recovers after winter damage.

It may be used in agriculture for anti-erosion purposes and reclamation of disturbed lands that
require a great amount of planting material. So it’s important to study seed propagation of the plant.

The study of the morphological characteristics of plants from 12 different places in the Primorsky
Krai showed that the linear characteristics of the fruits have minor differences, while the indicators of
the length of the racemes and the germination of seeds vary greatly. Highest germination capacity is
observed in plants at Lake Soldatskoe (91%), the smallest one in plants from Strugovka settlement and
the city of Bolshoy Kamen (43%). Absence of germination of seeds from Vadimovka settlement is
probably caused by pest — American seed beetle Acanthoscelides pallidipennis. And although at
present this pest does not reduce the ornamental properties of Amorpha fruticosa, it can lead to seed
damage.

References

[1]  Vinogradova Yu 2016 American journal of plant sciences vol 7 p 2390

[2] Vinogradova Yu K, Kuklina A G and Brindza J 2019 Invasive plant species which are using for
economic purposes and human health (Nitra)

[3] Nicolescu V-N, Hernea C, Bakti B, Keserti Z, Antal B and Rédei K 2018 J For Res vol 29
p 1449

[4] Gudzinskas Z and Zalneravicius E 2015 Botanica Lithuanica vol 21 p 160

[5] Bolea V, Chira D and Sarbu G 2014 RSC vol 34 p 53

[6] Macukanovi¢-Joci¢ M P and Jari¢ S P 2016 Arch Biol Sci vol 68 (1) p 81

[7] Panchev H, Vasileva B and Georgiev A 2014 Bulgaria — Serbia IPA Cross-border Programme,
CCI 2007 CB161-PO006-2011-2-96

[8] Jablonski B and Koltovki Z 2004 Journal of Apicultural Science vol 48 (1) p 5

[9] Samsonova |, Gryazkin A, Smirnov A, Mannapov A and Beljaev V 2019 OP Conf Series: Earth
and Environmental Science vol 316 p 012057



TAFP 2021 IOP Publishing

IOP Conf. Series: Earth and Environmental Science 941 (2021) 012024  doi:10.1088/1755-1315/941/1/012024

[10]

[11]
[12]

[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
o5
[26]
[27]

[28]
[29]

[30]
[31]

[32]

Hong In-Pyo, Woo Soon-Ok, Han Sang-Mi, Kim Se-Gun, Jang Hye-Ri, Lee Man-Young, Choi
Yong-Soo, Hye-Kyung Kim and Lee Myeong-Lyeol 2016 Journal of Apiculture vol 31 p 73
Min Zhu, Haoan Zhao, Qian Wang, Fanhua Wu and Wei Cao 2020 Molecules vol 25 p 5211

Lee W, Ham J, Kwon H C, Yoon G, Bae G U, Kim Y K and et al 2015 Int J Mol Med vol 36
p 527

Qu X, Diao Y, Zhang Z, Wang S and Jia Y 2013 Afr J Tradit Complement Altern Med vol 10
(3)p 458

Jakovljevi¢ T, Halambek J, RadoSevi¢ K, Hanousek K, Gradecki-Postenjak M, Sréek V G,
Redovnikovi¢ I R and De Marco A 2015 South-East European forestry vol 6 (2) p 171
Kozuharova E, Matkowski A, Wozniak D and et al 2017 Frontiers in Pharmacology vol 8
p 333

Xiong Qin-xue, Liu Zhang-yong, Yao Gui-zhi and Li Ben-zhou 2010 Ying Yong Sheng Tai Xue
Bao vol 21 (9) p 2383 (in Chinese)

Mi Zou, YanJun Li, JieBing Zheng and XianLong Tan 2018 I0P Conf Ser: Earth Environ Sci
vol 199 p 032054

Vassilev K V, Assenov A |, Velev N |, Grigorov B G and Borissova B B 2019 Ecologia
Balkanica vol 11 (1) p 191

DeHaan L, Ehlke N, Sheaffer C C, Wyse D and DeHaan R 2006 Genetic Resources and Crop
Evolution vol 53 p 1463

Wu X, Liao H-B, Li G-Q, Liu Y, Cui L, Wu K-F, Zhu X-H and Zeng X-B 2014 Fitoterapia
vol 100 p 75

Muharini R, Diaz A, Ebrahim W, Mandi A, Kurtin T, Rehberg N and et al 2017 J Nat Prod
(Lloydia) vol 80 p 169

Ohyama M, Tanaka T and linuma M 1998 A prenylated flavanone from roots of Amorpha
fruticosa (Phytochemistry vol 48) p 907

Georgiev E V, Stoianova A S, Lis A and Géra J 2000 Herba Polonica vol 46 p 220

Kozuharova E, Benbassat N and lonkova | 2020 Pharmacia vol 67 p 357

Feng S, Li B, Lv G, Sikdar A, Wang J, Memon M and Ma H 2021 Pakistan J Bot vol 53 p 419
Mlinari¢ S, Pfeiffer T Z, Krstin L, Maroni¢ D S, Stevi¢ F, Varga M and Ozura M 2021
Photosynthetica vol 59 p 137

Fan Z X, Li S C and Sun H L 2020 Russian Journal of Plant Physiology vol 67 p 122

Kolyada N A and Kolyada A S 2018 Russian journal of biological invasions vol 9 p 53
Vinogradova Y K, Aistova E V, Antonova L A, Chernyagina O A, Chubar E A, Darman G F,
Devyatova E A, Khoreva M G, Kotenko O V, Marchuk E A, Nikolin E G, Prokopenko S V,
Rubtsova T A, Sheiko V V, Kudryavtseva E P and Krestov P V 2020 Bot Pacif vol 9 p 103
Kuprin AV, Kolyada N A and Kasatkin D G 2018 Far Eastern Entomologist vol 360 p 25
Zorina M S and Kabanov S P 1987 Methods of introduction research in Kazakstan p 75 (in
Russsian)

James G, Witten D, Hastie T and Tibshirani R 2013 An introduction to statistical learning: with
application in R (Springer) p 426



