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Аңдатпа 

Аймақтық жағдайдағы сҥрлем мен пішендеме ӛндірісі ҥшін  ӛсірілетін дәстҥрлі азықтық мәдени 
ӛсімдіктер (жҥгері, бҧршақ – сҧлы қоспасы) ауылшаруашылық малдарын толыққанды шығыны тӛмен 
азықпен қамтамасыз ете алмайды. Осы мақсатта кӛп таралмаған мал азықтық мәдени ӛсімдік байкалдық 
таранды (Aconogonon divaricatum L.) шӛп шабу айналымы жҥйесінде пайдалануға болады. 
Aconogonon divaricatum L. ӛсімдігі Солтҥстік Қазақстанның қоңыржай – қуаң жағдайында зерттелген. 
Ӛнімін есептеу математикалық ӛңдеуден ӛткен азықтық мәдени ӛсімдіктермен байланысты егістік 
тәжірибе әдістемесі бойынша ӛткізілді. 

Шӛп шабу айналымы жҥйесіндегі бҥрлену – гҥлдену кезеңінде пайдалану нәтижесінде 
Aconogonon divaricatum L. ӛсімдігінің жасыл массасының орташа ӛнімділігі 53.2 т / га

 
қҧрады, ал 

гҥлденуі мен гҥлдеу кезеңінде ол 49.3 т/га
  

деңгейінде болды. Aconogonon divaricatum L. қҧнарлы азық 
ӛндірісі ҥшін пайдаланылады. Айталық, бҥрлену фазасы қҧрамындағы шикі протеин 12.6 % – ті, 1 
азықтық бірліктің ақуызбен қамтылуы – 138 г. қҧрады. 

Шикізат ӛнімділігінің тиімділігі 170 $ / 1 ha шығыны мен 1003 $ / 1 ha кірісіне сәйкес ӛте жоғары 
деңгейде алынды – 590 %. Азықтық тҥсімі: сҥрлем, пішендеме, дәрумендік – шӛп ҧны сапасы бойынша 
 мемлекеттік стандарттарға сәйкес.  

Тҥйінді сӛздер: жемдік дақылдар, шырынды жем, витаминді жем, ӛнімділік, жемшӛптің сапасы.  

 

Аннотация 
Традиционные кормовые культуры (кукуруза, горохо – овсяная смесь), возделываемые для 

производства силоса и сенажа в зональных условиях, не обеспечивают потребность 
сельскохозяйственных животных в сбалансированных низкозатратных кормах. С данной целью можно 
использовать малораспространенную кормовую культуру – горец забайкальский (Aconogonon 
divaricatum L.) в системе сенокосооборота.   
Горец забайкальский исследовали  в умеренно – засушливых условиях Северного Казахстана. Учет 
урожая проводили по методике полевых опытов с кормовыми культурами, который был подвергнут 
математической обработке.  

В результате использования горца забайкальского в системе сенокосооборота, в период 
бутонизации – цветения, средняя урожайность зеленой массы составила 53.2 т / га, а в период цветения и 
цветения она была на уровне – 49.3 т / гa. 
Горец забайкальский используется для производства питательных кормов. Так в фазу бутонизации 
сырого протеина содержалось 12.6 %, обеспеченность белком 1 кормовой единицы – 138 г.  

Рентабельность производства сырья получена очень высокой – 590 % в соответствии с затратами 
170 $ / га и прибылью – 1003 $ / га. Выход кормов: силоса, сенажа, витаминно–травяной муки по  
качеству соответствует ГОСТам.  
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Annotation 

Traditional forage crops (maize, pea and oats mixture) are not sufficient for livestock farming needs in 

balanced low – cost fodder. However, the demand for fodder can be met using such forage crop as Aconogonon 

divaricatum L.  

This plant was researched in semi – arid circumstances of North Kazakhstan steppes. Crop was recorded using 

field studies involving forage crops, which was later mathematically treated.  

As a result of using Aconogonon divaricatum L. in the system of cutting rotation, during the budding – 

blossoming phase, the forage mass rated 53·2 t ha
–1

, but during the blooming phase it was 49·3 t ha
–1

.  

Aconogonon divaricatum L. is used for the nutritional forage production. So in the budding phase crude 

protein content was 12·6 %, as protein supply of one fodder unit accounted 138 g
–1

.  

Production cost – effectiveness is very high – 590 % – in respect to input of 170 $ per ha
–1 

and profit of 1003 $ 

per ha
–1

. Fodder output (silage, haylage, vitamin – grass dried forage) quality meets the National Standard. 

Key words: fodder crops, juicy feed, vitaminized feed, production efficiency, feed quality. 

 

 

Introduction 
With the development of livestock farming in Northern Kazakhstan, it is necessary to 

extend and complement the food base with available highly balanced fodder. Along with 

corn [1], pea – oat mixture [2], Aconogonon divaricatum L. [3] of buckwheat family 

(Poligonaceae), can be introduced as forage crop (Fig. 1). 

 

 
 

Figure 1 Aconogonon divaricatum L. in the blossoming phase 

 

Aconogonon divaricatum L. is suitable for silage, haylage, vitamin – grass dried forage 

production. Biomass output weight of 6·1 t ha
–1

, fodder units 5·3 t ha
–1

, digestible proteins   

0·7 t ha
–1

: Aconogonon divaricatum L. rates are significantly higher than those of corn silage, 

respectively, 4·5; 3·4; 0·3 t ha
–1

. Aconogonon crop exceeded also pea – oat silage mixture, 

respectively, 2·4; 1·2; 0·1 t ha
–1

 [4]. 

http://full/#f1
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Aconogonon, as perennial crop (10 – 12 years), forms a stable crop over the years. 

Aconogonon life span gives the opportunity to pay off the expenses in 2 – 3 years of 

cultivation.  

The history of introduction Aconogonon divaricatum L. in North Kazakhstan was as 

follows. In 1980 s it was being researched as a perspective forage crop and highly 

recommended for cultivation in forest – steppe zones. In the steppes, in the period from 1990 

till 2006, much attention was paid to the development of cultivation technologies for forage 

crops. As a result, double – cutting use of Aconogonon in the cutting system was considered.  

Scientific novelty of the research is the increase of crop and improvement of the quality of 

raw materials for fodder production using Aconogonon divaricatum L.The aim of the research 

is to develop the technology of the rational use of Aconogonon divaricatum L. in the cutting 

rotation system. 

The objectives of the research are:  

– to evaluate the crop in different cutting phases in the cutting rotation system; 

– to introduce rational care for Aconogonon plant stands; 

– to show the influence of the chemical composition on fodder use; 

– to assess compliance of fodder with the National Standard; 

– to calculate cost – effectiveness of using the crop for fodder production. 

Research methods 

The scientific research was carried out during 2002 – 2013 in the conditions of semi – 

arid steppe of North Kazakhstan. 

Climate and Soil conditions of the steppe zone of Kazakhstan. On the border of the West 

Siberian Plain and Kazakh Upland, there is semi – arid steppe. The zone is located between 

53°16' north latitude and 69°23' east longitude. Total active air temperature (over 10°C) is 

only 1900 – 2200°C. The frost – free period is 3·3 – 3·8 months long. The annual precipitation 

rate is 300 – 350 mm. The region is characterized by strong, dry south – westerly winds that 

can reach 5 – 20 ms. 

The research conditions. According to the Kokshetau weather station data, 

hydrothermal coefficient (the ratio of precipitation (mm) to the air temperature (°C) in the 

period of transition temperatures 10 – 15°C) between 2002 and 2013 was as follows: 0·90; 

0·42; 0·36; 1·30; 0·86; 0·40; 0·03; 0·82; 0·04; 3·39; 2·10; 3·40; long – time average annual rate 

of was 0·6. Got respectively deviations: +0·3; – 0·18; –0·24; +0·70; +0·26; –0·20; –0·57; 

+0·22; –0·56; +2·79; +1·50; +2·8.  

The soil cover of the pilot area comprises heavy loamy black earth of average thickness. 

It contains 3 – 4·5 % of humus, 60 mg NO3 – N kg
–1

, 14 mg P2O5 kg
–1

, 338 mg K2O kg
–1

, the 

soil reaction level was 7·85.  

The research methodology. The method of the research is the field study, "cutting rotation for 

using Aconogonon divaricatum L. as raw material for fodder production." The material of this 

study is Chaglinsky variety. The field study was conducted in the time period from 2002 to 

2005. 

Experience placement was conducted on the recommendations [4].  

In the space [6]: the first (2002 – 2005) through twelfth (2013) years of life. The area of 

the experimental plot (Aconogonon divaricatum L. plant stand) was 70m
2
. The experiment 

was repeated three times, using randomised plot arrangement.  

Zonal technology for plant stands formation. Aconogonon  divaricatum L. was sawn 

after soft spring wheat in close – fallow crop rotation. In autumn, the soil was fertilized 

applying 40 – 60 t ha
–1 

and cultivated [7] using Lemken Smaragt Gigant 1000 as deep as 20 – 

22 cm. In spring, the soil was tilled with Morris Field Pro at 3 – 5 cm depth. In May and June 

the soil was treated with Concept 2000 at a depth of 3 – 5 cm. Seeds were sown with the norm 
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of 25 kg ha
–1 

(250000 viable seeds per ha
–1

) and row spacing of 30 cm using planter Morris 

Maxim II to a depth of 2 – 4 cm. Treatment of the crops in the first year of life included pre – 

emergence harrowing with Morris Field Pro at a depth of 3 – 5 cm. Also, 2 – 3 inter – row 

cultivations with Concept 2000 were applied due to intensive weed growth. From the second 

to the twelfth year of life (2003 – 2013), soil surface was treated with fertilizer NH4NO3 (60 

kg ha
–1

), Ca (H2PO4)2·H2O (60 kg ha
–1

) Amazone10M. Plant stand was harrowed with Morris 

Field Pro to a depth of 3 – 5 cm. During the growing season, the aisles between rows were 

cultivated several times to prevent compaction and soil contamination. The forage mass was 

collected with Claas Jaguar 830 RU 600, with Rollan trailer. The cutting height of plant stand 

was 10 – 15 cm. Later, Aconogonon stands were fertilised with NH4NO3 (60 kg ha
–1

), 

combined with Ca (H2PO4)2·H2O (60 kg ha
–1

), KCl (60 kg ha
–1

) Amazone 10M. 

Calculations and observations during the experiment. Field germination and 

Aconogonon preservation (in %) was determined by means of plant calculation during plant 

shoot and blossoming phases. The survival rate was calculated according to the number of 

plants that survived to the harvest from the total amount of sown germinating seeds. For 70% 

of the plants, phenological observations were carried out at the beginning of vegetative 

phases. The harvest (t ha
–1

) was determined by weighing solid forage mass compared to its 

weight after drying (biomass). Experimental data were treated using dispersion and 

correlation analysis (version 14.0.6112.5000, Microsoft Excel 2010, © Microsoft 

Corporation) [8]. 

Zootechnical analysis of fodder was carried out in compliance with the National 

Standard norms related to fodder, combined fodder and raw forage materials. Calculation of 

the nutritional value of fodder was conducted in the following way: the output of fodder units 

and digestible protein was determined taking into account the digestibility coefficients [9]. 

Economic efficiency of cultivation of Aconogonon divaricatum L. was calculated on the basis 

of a technological chart. Output of fodder units was evaluated at standard cost of t
–1

 of oats 

per $ 170. 

Research results 

Germination and phenological observations of Aconogonon Divaricatum L. Seeds of 

Aconogonon divaricatum L. were sawn with estimated laboratory germination of 85 – 90 %. 

Results of plant stand formation showed field germination of 68 %. Autumn plant 

preservation rate was as high as 82 %. Plant survival rate was 56 %. 

In the second year of life, shoots developed from the buds. Density of Aconogonon 

plant stand increased by 3·05 times, preservation by 1·28 times, survival by 3·92 times in 

comparison with the first year. During three years of observation, the inter – phase period 

from shoots to blossoming took the crop 137 days [10]. 

 Double – cutting use of forage mass in the system of cutting rotation. Aconogonon 

divaricatum L. rational use technology is cutting the forage mass during specific harvest 

periods [11]. The first period (bud and flowering phase) and the second one (the flowering – 

flowering) were rotated over the eleven years of use in cutting rotation system. In harvest 

period of budding – flowering the crop of forage mass was 54·5 t ha
–1

, (Table 1), or 32·1 t ha
–

1
for the first harvest and 22·4 t ha

–1
 for the aftermath.  

In the period of flowering – flowering the crop was 52·5 t ha
–1

 (Table 2) or 35·0 and 

17·5 t ha
–1

, respectively.  

The first cutting period of budding – flowering formed 58·6 % of the crop, the second – 

41·4 %. In the period of flowering – flowering, 66·5 % of the total crop is allocated for the 

first harvest and 33·5 % of the total crop – for the aftermath. 

Rational use of herbage allows to increase crop before the sixth year of plant life to an 

average of 63·0 t ha
–1

, can be used for 11 years, yet with a lower crop. 
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Rational plant stands care technology. After the fifth year of life slotting 5, 6 was applied by 

the width of 70 cm and the depth of 20 cm with simultaneous application of NH4NO3 (60 kg 

ha
–1

), Ca (H2PO4)2·H2O (60 kg ha
–1

), [12], in re–growth phase Amazone 10M. After eight to 

ten years of life, in the phase of re – growth, the crop was treated with gypsum to prevent soil 

salinisation. 

 

Table1 Aconogonon divaricatum L. crop in double cutting period of bud – flowering,  

on average, over 3 years (2003 – 2013) 

 

Years of life, 

*first, 

**second cuttings 
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1
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d
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, 
g
. 

 

* Second control 

** 

32.1 

22.4 

13.0 

15.5 

4.2 

3.4 

12.6 

11.3 

16.0 

17.3 

3.9 

3.1 

138 

122 

* Fourth 

** 

39.0 

26.2 

13.0 

15.5 

5.1 

4.0 

12.4 

11.2 

16.2 

17.5 

4.7 

3.6 

135 

121 

* Sixth 

** 

37.5 

25.5 

13.0 

15.5 

4.9 

3.9 

12.2 

10.8 

16.4 

17.7 

4.6 

3.5 

133 

116 

* Eighth 

** 

34.1 

23.1 

13.0 

15.5 

4.4 

3.5 

12.0 

10.6 

16.8 

17.9 

4.1 

3.2 

131 

114 

* Tenth  

** 

24.0 

20.1 

13.1 

15.5 

3.1 

3.1 

11.8 

10.4 

17.1 

18.0 

2.9 

2.7 

128 

112 

* Twelfth 

** 

20.7 

14.3 

13.1 

15.5 

3.2 

1.9 

11.7 

10.5 

17.2 

18.1 

2.8 

1.7 

127 

113 

Least significant 

difference 0,05 

1.06* 

 0.41** 

 0.18* 

 0.08** 

    

 

In total for 2 hay 

cuttings of *green 

and **absolute dry 

mass, t ha
−1

 

* 

** 
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h
 

  

S
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th
 

 

E
ig

h
th

 

T
en

th
 

T
w

el
ft

h
 

A
v
er

ag
e 

y
ie

ld
 

54.5 

7.6 

65.2 

9.1 

63.0 

8.8 

57.2 

7.9 

44.0 

6.2 

35.0 

5.1 

53.2 

7.5 

Least significant 

difference 0,05 

1.36*  

  0.25** 

 

Then cultivation was carried out at the depth of 20 – 22 cm with Lemken Smaragt 

Gigant 1000. In case of stagnation of water in the soil, it can be drained to avoid root decay. 

Strips of grass were left uncut: 50 – 60 cm wide at a distance of 4 – 5 m for the purpose of 

self – seeding, snow retention, avoiding of degradation of plant stand. 

The weak dependence of the crop of forage mass on the temperature and the presence of 

sediment in the soil is demonstrated by the multiple correlation coefficient Ry*xz = 0·22, 

(Fig. 2).  
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Table 2 Aconogonon divaricatum L. crop in double cutting period of blossoming – flowering, 

on average, over 3 years (2003 – 2013) 

 

Years of life, 

*first, 

**second cuttings 
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* Third control 

**  

35.0 

17.5 

16.0 

15.5 

5.6 

2.7 

10.8 

11.1 

18.0 

17.1 

4.6 

2,4 

125 

122 

* Fifth 

** 

37.7 

19.6 

16.0 

15.5 

6.0 

3.0 

10.6 

10.9 

18.2 

17.3 

5.3 

2.7 

121 

120 

* Seventh 

** 

35.3 

18.0 

16.0 

15.5 

5.6 

2.7 

10.2 

10.7 

18.6 

17.5 

4.9 

2.5 

117 

117 

* Ninth 

** 

30.9 

15.1 

16.0 

15.5 

4.9 

2.3 

10.0 

10.2 

18.8 

18.0 

4.3 

2.1 

114 

112 

* Eleventh 

** 

25.3 

12.1 

16.0 

15.5 

4.0 

1.8 

9.8 

9.8 

19.0 

18.4 

3.5 

1.6 

102 

100 

Least significant 

difference 0,05 

0.72* 

 0.43** 

 0.11* 

 0.06** 

    

 

In total for 2 hay 

cuttings of *green 

and **absolute 

dry mass, t ha
−1

 

* 

** 
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52.5 

8.3 

57.3 

9.0 

53.3 

8.4 

 46.0 

7.2 

  37.4 

     5.9 

        49,3 

          7.7 

 

Least significant 

difference 0,05 

                                         2.16* 

                                         0.18** 

 

Zootechnical fodder analysis. Preparation of fodder for the winter period should be 

conducted taking into account the stability of crop and high nutrition value of the crops. 

The crop of biomass [13], differed depending on the harvest periods. So, during budding – 

blossoming period, dry matter content in the first harvest in the second year of plant life was 

13 %, which had an impact on the output of biomass of 4·2 t ha
–1

.  

The flowering period of harvest – flowering, in the third year of life it was, respectively, 

16 % and 5·6 t ha
–1

. The aftermath contained 15·5 % of dry matter, and the proportion of 

biomass during budding – flowering rated 3·4 t ha
–1

, i.e. more than in the period of blooming 

– flowering (2·7 t ha
–1

). 
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Figure 2 The regression line of the equation Y=15·49+0·40X +0·03Z for crop dependence,  

t ha
–1

 (Y) on rainfall in the soil (mm), (Х) and temperature conditions, ºС (Z) 

 

The quantitative content of the chemical composition of the components determines the 

fodder purpose. During the period of budding, resulting from high foliage – 50 % [14], the 

fodder contained 12·6 % of crude protein and 16·0 % of fiber, which is used in the production 

of dry vitamin fodder. During flowering, the fodder contained 11·3 % of protein and 17·3 % 

of crude fiber. During this period the forage mass is used for conserved fodder production.  

Nutritional value of fodder. Nutritional raw materials is reflected in fodder unit output, which 

rated 3·9 t ha
–1 

in the first harvest, and 3·1t ha
–1 

in the aftermath. Protein content for on fodder 

unit in the bud phase (138 g
–1

) was higher than in the blossoming phase (122 g
–1

). Fodder is 

recommended to be prepared using certain technologies [11]. Feed quality (vitamin – grass 

dried forage, haylage, silage) is approved by the National Standard: 18691 – 88 [15], 23637 – 

90 [16], 23638 – 90 [17]. 

Economic efficiency use of Aconogonon  divaricatum L. in cutting rotation. The 

profitability of the production of raw material for feeding purposes is rated very high – 590 % 

due to its low cost ($ ha
–1

 – 2·44). On the basis of the value of gross output, $1000 ha
–1

 – 1·17 

and costs, $ ha
–1

, 170, the profit is $ 1000 ha
–1

 – 1·00, which is high. 

Discussion. Crop Aconogonon Divaricatum L. of cutting rotation. Diversification of 

grassland management (control mode) is recommended as a tool for conservation of different 

taxonomic groups, including the genus Polygonum [18]. To satisfy the animals need in 

vegetable fodder it is necessary to enlarge and support the botanical composition of grass 

canopy [19]. 

The main evaluation indicators of cutting rotation is crop harvest, if it has been steadily 

increasing over the years, the efficiency of its use is high [20]. The ratio of generative and 

vegetative stems of Aconogonon is 52 to 48 %, which affects the crop structure. According to 

the recommendations [21] it is better to grow it during the whole season on special pastures 

with side – dressing, fertilizers. 

Nutritiona of fodder. The analysis with the help of spatial autocorrelation for practice 

changes of biomass showed that the changes within 10 m on the straight line gave the positive 

correlation, which indicates topographic tendency of biomass [22]. 

By maintaining the balance of nutritional value along with the cutting of grass, also 

animal grazing can be used [23] to provide stable production of biomass [24].  
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Aconogonon Divaricatum L. is satisfactorily eaten by animals in the early development; 

therefore the food – value of raw materials is got by the cutting method in the period of 

maximum content of nutrient components. Double cutting use in the cutting rotation provides 

a long production of biomass. 

The croping capacity of a dry material can be valued by a non – destructive method, 

based on the logarithmic transformation of sensor measurements [25]. In conditions of 

Northern Kazakhstan dry matter was defined by the method of sample drying under the 

temperature of 60°С in the drying closets till the permanent weight and compared between 

cutting phases of development, Aconogonon years of life, by the method of correlation 

analysis. 

Relative crop of grass stand as hay source was higher than 8 • 66·9 • 62 and 8 • 17 t ha
–1 

than 

under grazing 7 • 65·8 • 63 and 7 • 50 t ha
–1 

[26]. 

Aconogonon – based fodder in the balance of proteins is close to that made from 

alfalfa [27], and meets zootechnical norms for livestock feeding (105 – 110 g
–1

). 

Conclusions 

To improve the productivity of agricultural animals, it is recommended to vary the 

fodder ration to be included in the feed, both from traditional forage crops of North 

Kazakhstan with addition of Aconogonon divaricatum L. and its long – term use in the cutting 

rotation system. 

The technology of rational use of the crop is based on the following requirements: 

1. compliance with zonal agrotechnology for soil cultivation, sowing and care for the 

production of low – cost sustainable harvest; 

2. double – cutting use of forage raw material in periods of budding–flowering and 

blossoming – flowering; 

3. feed quality control: vitamin – grass dried forage, silage and haylage in accordance with the 

National Standard. 
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