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Abstract 
The initial stages of the ontogenesis of Capparis spinosa L. (Capparidaceae) 
were studied for the first time in the conditions of the Tashkent Botanical 
Garden of the Republic of Uzbekistan. In plants, the seed peel is very dense 
and hard. Therefore, in laboratory and field conditions, the germination of 
seeds is low. In natural conditions, the seeds of mature fruits do not germi-
nate for a long time (4 - 5 years). The seeds after undergoing cold stratifica-
tion gave positive results (70% - 80%). Also, information is given about the 
nature of the use of its useful properties in the national economy as both fo-
rage, medicinal, and honey-bearing use. Plants are quite resistant to xero-
thermic factors, parasites and diseases. Capparis spinosa is a very promising 
plant adapted to various environmental conditions and can be used for de-
graded pastures of desert and foothill regions of the Republic of Uzbekistan. 
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1. Introduction 

Currently, the mobilization of botanical resources for the expedient develop-
ment of territories that are not suitable for the cultivation of cultivated plants is 
of great importance. The development of these lands is a huge reserve for in-
creasing the production of feed and food products. In the Republic of Uzbekis-
tan, the efficiency of using semi-deserts as pastures is very low, since their yield 
is variable in different years and on average does not exceed 3 - 3.5 kg/ha. Also, 
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the seasonal use of pastures is very short, covering mainly the spring and partly 
the summer months. In the autumn and winter seasons, such lands are consi-
dered practically unusable. In this regard, a significant increase in the efficiency 
of pasture use is currently an urgent task. To solve this significant problem, one 
of the promising ways is the development of caper plantations. 

In recent years, the demand for caper buds and flowers has been increasing in 
foreign countries, especially in the Mediterranean countries. Collecting flowers 
and buds from natural caper populations is becoming popular. And this leads to 
negative consequences: to the complete disappearance of this species from na-
ture. Since this plant is considered a highly profitable source, it also grows on 
non-irrigated lands and gives high yields during a long vegetation period (up to 
15 years), therefore it is necessary to introduce culture and create production 
plantations. 

In this regard, the study of biological and economically valuable characteris-
tics of plants from thermoxerophytic species is relevant. And one of the very 
promising wild plants is the prickly caper—Capparis spinosa L. that is relevant. 

There are 37 genera and about 400 species in the Capparidaceae family on the 
globe [1]. In the flora of Central Asia in this Capparidaceae there are two genera: 
the genus Capparis L. that occurs with two species: C. rosanowiana B. Fedtsch., 
C. spinosa L.; genus Cleome L. with eleven species: Cleome ariana Hedge et La-
mond, C. coluteoides Boriss., C. fimbriata Vicary, C. gordjaginii Popov, C. kho-
rassanica Bunge et Bienert, C. lipsky Popov, C. quinquenervia DC., C. raddeana 
Trautv, C. rostrata Bobrov, C. spinosa Jacq., C. tomentella Popov [2]. In Uzbe-
kistan, there are both species of the genus Capparis L., and from the genus 
Cleome L. 4 species: C. fimbriata Vicary, C. gordjaginii Popov, C. lipsky Popov, 
C. tomentella Popov [3]. 

Capparis spinosa is most widely distributed in Central Asia and beyond, 
compared to other species. Within Central Asia, capers are common in all re-
gions (except the mountains and highlands) of Uzbekistan, Kazakhstan, Kyr-
gyzstan, Tajikistan and Turkmenistan. In the conditions of Central Asia and the 
Caucasus, capers are confined mainly to the plains and foothills, and rarely in-
habit the lower band of the mountain belt. Our observations (2017-2021), con-
ducted in some places of the Republic of Uzbekistan, showed that the maximum 
height of the distribution of caper thickets does not exceed 1200 - 1300 m above 
sea level. 

The range of the Capparis is very wide and covers many areas of the 
globe—from the mesothermic regions of Europe to the extreme atmospheric con-
ditions of the deserts of Mongolia on the one hand and Libya on the other [4]. 

In Central Asia, capers live on the loess soil of foothill plains and hills with 
more or less deep groundwater in the cracks of rocks on mountain slopes and 
often on the gravel-stony soil of low mountains. He usually chooses a denser 
substrate and southern exposures of the slopes of hills and mountains. 

In cities and villages, capers can be found in old cemeteries, basements and 
near human habitation, in the cracks of the walls of stony buildings. The plant, 
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both weedy and ruderal, is found along the edges of roads, along railways. Its 
distribution is confined to loamy gray soils that were under culture, to the banks 
of ditches, desert foothills with clay and gravelly soils. Sometimes it forms entire 
thickets over large areas, is eaten by sheep, camels and horses [3]. In the karakul 
farms of Central Asia and Kazakhstan, where rains are extremely rare in sum-
mer, there is a shortage of feed in the conditions of desert and foothill pastures. 
Capers, like phreatophytes, thanks to a powerful, deep-reaching root system (up 
to a depth of 10 - 18 m and deeper), continuously vegetate from spring until the 
onset of autumn frosts [4]. 

The economic advantages of capers are known to the peoples of Asia and Eu-
rope. The population of Central Asia has long used their seeds to obtain edible 
oil, eats both parts and the pulp of the fruit (contains 12% sugar and more than 
12% protein substances). In addition, capers are used in folk medicine: medicin-
al remedies are prepared from its aboveground and underground organs against 
hemorrhoids, diarrhea, throat diseases, as well as for headache and toothache 
with rheumatism, tuberculosis, various tumors and ulcers. Caper leaves contain 
about 1% rutin [4] [5]. The fruits of prickly capers contain vitamin C (up to 136 
mg%), a significant amount of iodine (up to 27 mg%); the seeds contain up to 
35% of reddish semi-drying fatty oil (Figure 1); and the root bark contains the 
glycoside capparidin. The bark of the roots of prickly capers contains 1.2% of 
alkaloids. Traditional medicine uses a decoction of caper roots for liver diseases, 
nerve weakness, rheumatism, jaundice. The fruits of capers strengthen the liver, 
heart, lungs and spleen, and also help with goiter, diabetes, angina. The juice 
from the leaves has an anthelmintic effect [6]. 

In beekeeping, capers are used as a first-class honey plant. Its flowers secrete 
nectar in very large quantities. Especially valuable, from the point of view of 
beekeeping, is the duration of the flowering period—from the beginning of May 
to November. The flowers open at 17 - 18 hours and close the next day at 12 - 13  
 

   
Figure 1. Fruits of Capparis spinosa. 
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hours. The allocation of honey is noted at the same time. On average, one flower 
contains 36 mg of honey and 37% of sugars. In beekeeping, it is considered the 
highest honey-bearing plant [7]. 

Since ancient times, marinades have been prepared from caper buds in many 
countries of the world, for example, in the Crimea, the Caucasus and Transcau-
casia. Paints are obtained from the roots. The aboveground parts of capers are 
used for food [4] [8]. 

In the literature there is information about the cultivation of Capparis in Cri-
mea. In the conditions of Uzbekistan and Central Asia, the issues of the use and 
cultivation of capers were studied very poorly. The only exception is the work of 
K. Z. Zakirov and R. Khudaiberganov [4]. There are data on the chemical com-
position of the fruits of Capparis spinosa and on cultivation in artificial condi-
tions of the Jizzakh region [9]. Almost all the data relate mainly to the use of 
buds, fruits and other parts of the plant in the canning industry. 

Publications on the pharmacological properties of C. spinosa can be seen in 
highly rated international journals [10]-[19]. 

The research area-the Tashkent Botanical Garden is located at an altitude of 
480 m above sea level. The soil is a typical serozem. The climate of the city of 
Tashkent is continental. Summer is hot, and winter is relatively cold. The aver-
age monthly air temperature in July is +27˚C, the absolute maximum for July is 
+44.6˚C, the absolute minimum temperature is −29.5˚C in January [20]. 

The purpose of this research is to study the initial stage of the ontogenesis of 
Capparis spinosa in the conditions of culture of the Tashkent Botanical Garden 
and natural habitats for introduction into culture by seed. 

2. Material and Methods 

The object of research is Capparis spinosa—a perennial herbaceous plant from 
the family Capparidaceae. A plant with creeping branched stems, up to 2.5 m 
long, glabrous or diffusely pubescent white hairs. The leaves are rounded; ob-
ovate or elliptical, 5 - 6 cm long, with a small prickly tip at the top, green, glabr-
ous short-stemmed. The flowers are large, 5 - 8 cm wide, white, pinkish when 
blooming. The fruits are obovate or round-oblong, multi-seeded, berry-shaped 
2.5 - 4.5 cm long, 1.5 - 3 cm wide. Seeds are 3 - 3.5 mm long, kidney-shaped, 
brown, dotted, with a spout. Blooms in May-June, bears fruit in July-August 
(Figure 2).  

For the germination of seeds in laboratory and field conditions, the metho-
dology of T. A. Rabotnov [21], “Methodological guidelines for seed science” 
[22], “Handbook on the germination of resting seeds” by M.G. Nikolaeva et al. 
[23] was used, the method of A. Rabbimov et al. was used for the cold stratifica-
tion of seeds [24]. The initial stages of plant ontogenesis were studied by the 
method of T.A. Rabotnov [25] and I.G. Serebryakov [26]. The method of I.V. 
Borisov [27] and I.N. Beideman [28] was used for the seasonal development of 
plants. 
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Figure 2. General view of Capparis spinosa in natural growing conditions. 

3. Results and Discussion 

The latent period. The weight of 1000 seeds is 10.5 g. The plant propagates by 
seed and vegetative means (Figure 3). The seed peel is very dense and hard. Due 
to this in laboratory and field conditions, the germination of seeds is very low. 
Under natural conditions, even the seeds of mature fruits do not germinate for a 
long time (4 - 5 years). The use of known stimulation methods (the action of 
sulfuric and formic acids of different concentrations, mechanical treatment with 
sandpaper, sand, boiling water and cold water) gave insignificant results. The 
seeds were stored underground from December to March to undergo cold strati-
fication. Since March, they have been sown under film in the field. Not resistant 
to cold weather. At a soil temperature of 16˚C - 18˚C, at an air temperature of 
+20˚C - 25˚C, the plant grows and develops well. 

The virginal period. Sprouts. At the end of March, the germination rate was 
70% - 80%. In mid-April, mass shoots were observed. During this period, the 
average air temperature was +13˚C - +16˚C. The seedlings in this state had 2 
lanceolate leaves 0.3 - 0.5 cm long, 0.2 - 0.3 cm wide, the length of the hypocotyl 
is 0.8 - 1.2 cm, the root deepened by 1 - 2 cm. This stage lasts only 15 - 20 days 
(Figure 3). 

The juvenile stage. At the beginning of May, the height of the seedlings was 2 
- 2.5 cm, round first and second leaves are formed, real leaves. The leaf size is 0.5 
- 0.7 × 0.4 - 0.5 cm, two cotyledon leaves are preserved. The root deepens by 2.5 
- 3 cm. On May 18, some plants had the third and fourth leaves. At this time, the 
average air temperature was 29˚C. The height of the plants reached 2.5 - 3 cm. In 
early June, at an air temperature of 37˚C - 38˚C, the height reached 4 - 4. 5 cm 
with 5 - 6 real leaves, the length of which was 1.5 - 1.8 cm, and the width was 1.3 
- 1.5 cm. The roots reach a length of 4 - 6 cm with thin secondary lateral roots 
(Figure 4). In mid-June (14.06), the appearance of thorns was noted in juvenile 
plants, that the stipules gradually acquire the appearance of thorns, their ends 
are curved, have up to 2 mm in length. At the beginning of July (5.07), the height 
of the plants reached 5 - 6 cm, the size of the leaves increased by 2 - 2.5  
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(a)                                 (b) 

Figure 3. Seeds (a) and root (b) of Capparis spinosa. 
 

 
(a) 

 
(b) 

Figure 4. Juvenile plants (a), in the field (b). 
 
cm long, 1.5 - 2 cm wide. In the soil horizon of 2 - 3 cm, you can see branched 
lateral roots of the third order, 1 - 3 cm long. The juvenile stage lasts exactly 4 
months (from May to the end of August).  

At the end of August (31.08) at a temperature of 34˚C - 36˚C, the length of the 
stem in crops reached up to 20 - 25 cm. This is an immature age-related condi-
tion, and they developed quite intensively. At this time, the caper bush consists 

https://doi.org/10.4236/ajps.2021.1211112


G. B. Vaisova et al. 
 

 

DOI: 10.4236/ajps.2021.1211112 1619 American Journal of Plant Sciences 
 

of only one main stem and with several branches of the second order. Around 
the root neck and in the lower part of the stem at the root neck, 5 - 6 wintering 
renewal buds are laid, and next year stems grow from these buds. The diameter 
of the root neck is 0.3 - 0.4 cm. The length of the taproot is 15 - 20 cm and sev-
eral lateral roots are 7 - 10 cm long. At the end of September (20.09), at an air 
temperature of 35˚C - 37˚C, the stem length in the crops reached 30 - 35 cm in 
the crops. The leaves have an oval, sometimes rounded shape with a tip at the 
top. In the first year of the growing season, capers developed intensively in the 
summer. Thus, the virginal period of the first year lasts up to 160 - 165 days until 
the end of September and the plants remained in the adult virginal state (Figure 
5). 

Young generative plants. The results of our research (2017-2021) on the cul-
tivation of plants from seeds showed that in the conditions of culture, some ca-
per individuals (about 30%) begin to bloom in the second year of life. At the end 
of April, buds were noted, in mid-May, at a temperature of 36˚C - 37˚C, the 
plant bloomed. Mass flowering lasted 3.5 - 4 months. At the beginning of July, 
fruit ripening was noted and lasted until the end of September. On one plant, the 
simultaneous appearance of a bud, flower and seed was observed. It takes 15 - 20 
days from the formation of buds to flowering, and 45 - 50 days from flowering to 
fruit ripening. The flowers mostly opened in 1700 - 1800 hours. The opening of 
one flower lasts 2.5 - 3 hours. The flowering process depends on climatic condi-
tions, with an increase in air temperature and a decrease in relative humidity, 
the number of opened flowers increases. The caper’s need for high temperature, 
both during seed germination and during growth and development, once again 
confirms its thermophilic nature. In June and July, there is a very rapid growth 
in capers. At the end of July, the height of the stems reaches 60 - 70 cm, the root 
penetration depth is more than one meter, numerous lateral roots of the second 
and third order were formed. At the end of August and September, the increase 
is noticeably reduced. During the growing season, the length of the stems of in-
dividual biennial plants reached 70 - 80 cm (Figure 6). 
 

 

Figure 5. Virginal plants. 
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Figure 6. Generative plants. 
 

We studied middle-aged generative individuals in the natural conditions of 
the city of Tashkent. In the month of December 2020, up to 50 pieces of buds 
were laid in one bush. At the beginning of April 2021, at a temperature of 11˚C - 
12˚C, the buds were observed to open, which sprouted up to 0.3 - 0.5 cm. In 
mid-April, the buds sprouted by 2 - 3 cm, and on April 20, at a temperature of 
15˚C - 16˚C, annual shoots reached 15 - 20 cm. In one annual shoot, leaves were 
formed in an amount of 10 - 12 pcs. the size of 1 × 1 cm. At the end of this 
month, with intensive growth at a temperature of 25˚C - 26˚C, 18 annual shoots 
were formed, the length of which reached 50 - 60 cm. In early May, at a temper-
ature of 34˚C - 35˚C, annual shoots reached an average of up to 100 cm. This 
month, the formation of buds was observed.  

In 10.05.2021, mass budding and the beginning of flowering were noted. The 
length of annual shoots reached up to 130 cm. In the middle of May, the height 
of annual shoots reached 150 cm, at the end of the month—at a temperature of 
28˚C - 30˚C, an average of 180 cm. In mid-June, the height of annual shoots 
reached up to 240 cm. The length of the shoots of the second order is up to 80 - 
100 cm. In the phase of mass flowering, the plant forms from 35 to 40 flowers on 
one bush. At the same time, the fruiting phase began. This month, the simulta-
neous formation of buds, flowers and fruits was observed on one plant. The flo-
wering process depends on the climatic conditions. With an increase in air tem-
perature and a decrease in relative humidity, the number of opened flowers in-
creases. The caper’s need for high temperature, both during seed germination 
and during growth and development, once again confirms its thermophilic na-
ture. In the summer months, there is a very intensive growth and development 
of capers. In mid-July, the length of annual shoots reached up to 4 m. The length 
of the leaves is 4 × 4.5 × 5 cm, the length of the fruit is 4 cm, the width is 2 - 3 
cm. the drying of the leaves was not noted. In August-September, the growth 
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and development of the plant continues, in October at a temperature of +16˚C - 
17˚C, the leaves dry out and the aboveground part dies off completely. 

4. Conclusions 

Thus, the intensity of growth and development of capers in the spring largely 
depends on meteorological conditions. Under favorable conditions, capers begin 
growing in early April, bloom in early May, bear fruit in June-August and finish 
growing at the end of October, even November, if there is no frost. The versatile 
useful properties of capers indicate the possibility of its integrated use, first of all, 
as an object for the development of empty waterless territories of the republics of 
Uzbekistan; as a first-class honeybee in beekeeping, as well as oilseed, sug-
ar-bearing, vegetable and fodder in karakul breeding. The natural renewal in the 
Tashkent region is satisfactory. However, in recent years, the strong impact of 
anthropogenic factors has led to a reduction in the natural areas of capers. Dur-
ing the budding period, the local population collects the fruits of the plant and 
marinates them. The fruits are edible, as a result of which we have not found 
mature fruits, and this has a negative effect on natural renewal. 

The renewal of capers in natural conditions is carried out by seed and vegeta-
tive means, but rather weakly. Low seed germination is one of the biological 
features of this plant. In the soil, caper seeds persist for a long time and can ger-
minate in a few years. Therefore, it is necessary to store seeds underground from 
December to March for the passage of cold stratification. The plants do not re-
quire irrigation and do not suffer from summer heat and dryness. Capers belong 
to the number of plants that are ecologically adapted to xerothermal conditions 
and can be used for the ecological restoration of inefficient lands—the develop-
ment of clay degraded places of the foothill and desert zones of the Republic of 
Uzbekistan. The plant is also important for beekeeping and the creation of a fo-
rage base in the desert and semi-desert zones of the republic. Sowing and creat-
ing a caper plantation in these zones is of interest for use in both the medicinal 
and food industries, as well as for the development of beekeeping. 
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