Cultivation of Stevia rebaudiana Bertoni in the conditions of the Southern Kazakhstan
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Today in Kazakhstan according to statistical data of Ministry of Health it is officially registered more than 300 thousand sick by a diabetes. In this regard, scientists are carried out researches to identify natural sources of sweetening agents of plant origin. Diterpene glycosides that accumulate in the leaves of stevia, refer specifically to such a promising natural sweetener (S. Ceunen 2013). 
The aim of our work was to introduce of stevia in Kazakhstan and study of physical and chemical properties of this plant. Seeds of stevia, collected from a plant adapted in Kazakhstan  were germinated in 1/10 Murashige and Skoog supplemented with 20 g L–1 sucrose, 0,7 % agar. The plantlets were acclimatized and transferred to field conditions. At cultivation of plants in field conditions morphological and physiological distinctions were revealed (lines № 1 - with wide leaves; № 2 - with narrow leaves; №3 - with oval leaves). The general accumulation of was stevioside 5-7,5 % too pure of glycosides. High accumulation of stevioside (7,5 %)  was in line № 1. The received lines can be used for further selection.

Today in Kazakhstan according to statistical data of Ministry of Health it is officially registered more than 300 thousand sick by a diabetes. In this regard, scientists are carried out researches to identify natural sources of sweetening agents of plant origin. Diterpene glycosides that accumulate in the leaves of stevia, refer specifically to such a promising natural sweetener. Sweet components of stevia are 300 times more  sweet than sugar  (S. Ceunen, J. Geuns, 2013). 
The purpose of our work was to introduce of stevia in the conditions of the Southern Kazakhstan and study of some physical and chemical properties of this plant. Seeds of stevia, collected from a plant adapted in conditions of Kazakhstan.  The disinfected seeds were germinated in 1/10 Murashige and Skoog supplemented with 20 g L–1 sucrose, 0,7 % agar. The plantlets with a well-developed root system were acclimatized and transferred to field conditions. At cultivation of plants in field conditions some morphological and physiological distinctions (forms and color of leaves, height of stalks, bushiness, blossoming period, formation of seeds, accumulation of glycosides) were revealed. Three lines of a stevia (№ 1 - with wide leaves; № 2 - with narrow leaves; №3 - with oval leaves) were as a result received.  The general accumulation of the sum of glycosides there was 12-16 %, and a sum стевиозида 5- 7,5 %. High accumulation of the sum of glycosides (16 %)  and stevioside (7,5 %)  was in line № 1.

accumulation of the sum of glycosides in leaves of lines was 12-16 %, and quantity  steviosid’s  5-7,5 %.
(22,5%)  and stevioside (9%)  
leaves. Average value the sum of glycosides (21,0%)   and stevioside (8 %)   was in line № 2, the smallest accumulation the sum of glycosides (19%)   and stevioside (7,5 %)   was in line № 3.
Полученные линии можно использовать в дальнейшем для селекции
The received lines can be used further for selection
As a result of researches conditions of cultivation of a stevia in  field conditions of Southern Kazakhstan are optimized. Three lines of a stevia, which differed among themselves physiological and morphological characteristics, are received. Accumulation and regularities of distribution stevioside and the sums of glycosides in plants are revealed. The sum of glycosides in leaves of a stevia was 12-16 %, and quantity  steviosid’s  5-7,5 %.
Сегодня в  Казахстане согласно статистическим данным Министерства здравоохранения официально зарегистрировано более 300 тысяч  больных сахарным диабетом 
Today in Kazakhstan according to statistical data of Ministry of Health it is officially registered more than 300 thousand sick by a diabetes.
В связи с этим, учеными проводятся исследования по выявлению природных источников заменителей сахара растительного происхождения.
In this regard, scientists are carried out researches to identify natural sources of sweetening agents of plant origin.
Целью нашей работы являлось интродуцирование стевии в условиях Южного Казахстана и изучение некоторых физико-химических свойств этого растения.
В результате исследований Выявлены накопления и закономерности распределения стевиозида и суммы гликозидов в растениях выращеных в полевых условиях.  А также были изучены содержание тяжелых металлов в листьях стевии, выращенных в полевых условиях.
Регенеранты стевии были получены из семян в культуре in vitro
Целью нашей работы являлось интродуцирование стевии в условиях Южного Казахстана и изучение некоторых физико-химических свойств этого растения.
Для исследования исполь
Семена стевии, собранные из растения адаптированных в экологических условиях Казахстана выращивали в культуре in vitro.  на  среде 1/10 Мурасиге-Скуга с добавлением 0,7 % агара,  и витаминов по Уайту. При культивировании растений в полевых условиях были выявлены некоторые морфологические и физиологические различия. Полученые 3 линии различались меж собой по формам  и цветом листовых пластинок,  высоте стеблей и степени кустистности, времени цветения и формирования семян, закономерности накопления и распределения стевиозида и суммы гликозидов.  Half-scientific 3 lines differed between themselves in forms and color of sheet plates, height of stalks and degree of a kustistnost, time of blossoming and formation of seeds, regularity of accumulation and distribution стевиозида and the sums of glycosides.
///////////////
по формам и цветом листьев,  высоте стеблей и степени кустистности, времени цветения и формирования семян накопления и распределения суммы гликозидов  и стевиозида  
in forms and color of leaves, height of stalks and degree of a kustistnost, time of blossoming and formation of seeds of accumulation and distribution of the sum of glycosides and стевиозида
Seeds of stevia, collected from a plant adapted in ecological conditions of Kazakhstan.  The disinfected seeds were germinated in 1/10 Murashige and Skoog supplemented with 20 g L–1 sucrose, 0,7 % agar. The plantlets with a well-developed root system were acclimatized and transferred to field conditions. At cultivation of plants in field conditions some morphological and physiological (forms and color of  leaves, height of stalks and degree of a kustistnost, time of blossoming and formation of seeds, of accumulation and distribution of the sum of glycosides and steviosids)  distinctions were revealed. 
Three lines of a stevia (№ 1 - with wide leaves; № 2 - with narrow leaves; №3 - with oval leaves) were as a result received. The general accumulation of the sum of glycosides there was 19-22,5%, and a sum stevioside 7,5 – 9%.
The general accumulation of the sum of glycosides the sum стевиозида 7,5 – 9% made 19-22,5%, and.
High accumulation of the sum of glycosides (22,5%)  and stevioside (9%)  was in line № 1 leaves. Average value the sum of glycosides (21,0%)   and stevioside (8 %)   was in line № 2, the smallest accumulation the sum of glycosides (19%)   and stevioside (7,5 %)   was in line № 3.
Plants with well developed roots were and replaced in field conditions
In vitro propagation of  Stevia was attempted by seeds (obtained from plants adapted to the conditions of Southern Kazakhstan)  on 1/10 Murashige and Skoog medium supplemented with 20 g L–1 sucrose, 0,7 % agar. The plantlets with a well-developed root system were acclimatizated and transferred to field conditions. At cultivate of plants in field conditions the some people have been revealed  morphological and  physiological distinctions.
В качестве объектов исследования использовали семена стевии, которые были собранны из растения адаптированные в экологических условиях Казахстана. Из семян получали регенеранты на  среде 1/10 МС с добавлением 0,7 % агара,  и витаминов по Уайту. Регенеранты с хорошо развитыми корнями были акклиматизированы и пересажены в открытый грунт. При культивировании стевии в полевых условиях были выявлены некоторые – морфо, физиологические различия. Получены 3 линии, которые  различались меж собой по формам  и цветом листовых пластинок,  степени кустистности и высоте стеблей, времени цветения, завязывания и  формирования полноценных семян.  Выявлены накопления и закономерности распределения стевиозида и суммы гликозидов в растениях. 
As objects of research used seeds of stevia, which were colected from a plant adapted in ecological conditions of Kazakhstan.
Семена стевии (собранные из растения адаптированных в экологических условиях Казахстана) выращивали  на  среде 1/10 Мурасиге-Скуга с добавлением 0,7 % агара,  и витаминов по Уайту.
Семена стевии (полученные из растения адаптированных в экологических условиях Казахстана) выращивали  на  среде 1/10 Мурасиге-Скуга с добавлением 0,7 % агара,  и витаминов по Уайту.
In vitro propagation of  Stevia was attempted by seeds (obtained from plants adapted to the conditions of Southern Kazakhstan and seeds imported from Russia)
Stevia seeds (received of a plant adapted in ecological conditions of Kazakhstan) grew up on the Murasige-Skuga environment 1/10 with addition 0,7% of an agar, and vitamins according to Whyte.
In vitro propagation of  Stevia was attempted by seeds (obtained from plants adapted to the conditions of Southern Kazakhstan)  
Общее накопление суммы гликозидов составляла  19-22,5 %, а сумма стевиозида 7,5 – 9%.
Особенности роста и развития стевии в полевых условиях и закономерности накопления гликозидов в листьях растения

Аннотация. В статье приведены результаты по изучению особенностей роста и развития стевии в полевых условиях, а также закономерности накопления гликозидов в листьях стевии. Выявлено, что рост и развитие и накопления гликозидов в листьях стевии зависит от экологических условий и от вида линий (широколистная, узколистная и оваловидная) стевии. Общее накопления суммы гликозидов составило 19-22,5 %, а сумма стевиозида 7,5 – 9%.  При сравнении линий между собой, сумма гликозидов и стевиозида была выше в листьях  у широколистной стевии, среднее значение у узколистной, значительно ниже у овололистной стевии. 
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сумма гликозидов и стевиозида была выше c широкими листьями стевии в листьях  у широколистной стевии
Высокое накопление суммы гликозидов и стевиозида была в  листьях линии №1,  среднее  значение (сумма гликозидов и стевиозида) была в  линии №2,  наименьшее  накопление (сумма гликозидов и стевиозида)  составляло в линии №3.
High accumulation of the sum of glycosides (22,5%)  and stevioside (9%)  was in line № 1 leaves. Average value the sum of glycosides (21,0%)   and stevioside (8 %)   was in line № 2, the smallest accumulation the sum of glycosides (19%)   and stevioside (7,5 %)   was in line № 3.
№2 (стевия с узкими листьями) и №3 (стевия с овальными листьями).
В результате получены три линии (№1 - с широкими листьями; №2 - с узкими листьями;  №3 - с овальными листьями) стевии. В результате были получены 3 линии стевии. 

Three lines of a stevia (№ 1 - with wide leaves; № 2 - with narrow leaves; №3 - with oval leaves) were as a result received. High accumulation of the sum of glycosides (22,5%)  and stevioside (9%)  was in line № 1 leaves. Average value the sum of glycosides (21,0%)   and stevioside (8 %)   was in line № 2, the smallest accumulation the sum of glycosides (19%)   and stevioside (7,5 %)   was in line № 3.
The general accumulation of the sum of glycosides was 19-22,5%, and amount of 7.5-9% stevioside. When comparing lines among themselves, in a stevia with wide leaves the sum of glycosides (22,5%) and stevioside (9%)  was higher, than in other lines. Average value of the sum of glycosides (22,5%) and stevioside (9%) , was in the line with narrow leaves. 
the sum of glycosides and стевиозида was higher in leaves at a broad-leaved stevia, average value at narrow-leaved, is much lower at an ovololistny stevia.
S.Sh.Asrandina, Sh.Kenjebayeva, S.D.Atabaeva, B.R.Kudarov, T.K.Alieva, K.Rakish 
 Kazakh National University Al-Farabi, Kazakhstan, Almaty
E-mail: asaltanat@yandex.ru 

Characteristics of growth and development of Stevia in field conditions and accumulation laws of glycosides in the leaves of plants

Summary.  The results for the study of the growth and development of Stevia in the field, as well as patterns of accumulation of glycosides in the leaves of Stevia. The growth and development and accumulation of glycosides in the leaves of Stevia depends on environmental conditions and the type of line (latifolia, angustifolia and oval folia) of Stevia. The total savings amount glycosides was 19-22, 5%, and the amount of 7.5-9% rebaudioside. The comparison between the amount of lines glycosides and rebaudioside was higher in the leaves of the latifolia stevia, the average value of the angustifolia stevia, far below the of the oval folia stevia.
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