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Abstract. The article presents the study results o f the bio-meliorants effects on biological 

activity, humus status in rice-marsh soils, and rice yield. It w as found that the use of bio- 
ameliorants Green-Eco, Edagum and sodium humate effectively influence on biological activity of 
the soil. The research results showed that the m ost optimal bio-meliorant for positive balance of 
humus and improvement of its quality is Green-Eco at a minimum dose of 50 kg/ha. Edagum 
with the introduction of 100 and 150 l/h a  increased the total content of humus, although it 
slightly reduced its quality.
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INTRODUCTION 
Technical progress brings to humans 

not only material wealth, but also causes 
ever-increasing technogenic impacts on 
biosphere - soil, water reservoirs, rivers, 
atmosphere, living organisms. Factors that 
cause it include the use of chemicals in 
agriculture. High doses of mineral fertiliz­
ers, numerous processing plant protection 
chemicals, violation of application technol­
ogies, intensive soil tillage, deep plowing 
result in a whole range of negative envi­
ronmental impacts. Chemization brakes 
self-regulation in live nature weakens pro­
tection forces of plants, animals and hu­
mans. Old, experienced agricultural tech­
nologies are no longer able to cope with 
these problems. Mankind faces a problem 
of further development of land cultivation, 
search for alternative ways to maintain its 
high performance and environmental safe­
ty. Biotechnology should replace the old 
technology, and at present stage only it 
can help to solve environmental, energy 
and food problems of the humanity. One of 
such areas is the development of organic 
farming. Importance of organic farming in 
national aspect can be confirmed by the 
words of the President. According to the 
President of the Republic of Kazakhstan 
Nursultan Nazarbayev" we are already one

of the largest exporters of grain. We have a 
huge eco-friendly areas and can produce 
environmentally friendly food products. 
We are able to make a qualitative leap in 
agricultural production. For this we will 
need a new type of public thinking "[1]. 
Importance at international level - is Ka­
zakhstan's accession to the WTO, which 
means special attention to the quality of 
products. And the introduction of organic 
farming will give farmers the opportunity 
to receive high-quality environmentally 
friendly agricultural products.

OBJECTS AND METHODS 
The object of study is the Akdala 

irrigation array, which is located on the 
ancient Akdala-Bakanas delta, which occu­
pies m ost of the area of the lower Ili River. 
The Akdala delta is the m ost ancient and 
in geomorphological terms is a wavy allu­
vial plain with a slight slope of the surface 
to the north-west, insignificant altitudes 
above sea level, not exceeding on average 
390-413 m, the presence of eolian relief 
forms in the form of hilly ridge and hilly 
sands, which stand out against the general 
background. The geological structure of 
the Akdala irrigation array is represented 
by a complex of loose alluvial deposits, 
mainly of light granulometric composition 
below and Middle Quaternary age up to
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100-260 m, which by hydrogeological con­
ditions are a hydrodynamic single aqui­
ferous complex. According to the long­
term data of the Almaty hydrometeorolog­
ical observatory [2], the m assif under con­
sideration belongs to the northern desert 
agroclimatic region. The hottest month is 
July with an average monthly air tem pera­
ture of + 25,4°C, and the coldest is January 
with a temperature of - 13,2°C. The aver­
age annual amount of precipitation does 
not exceed 130-150 mm. Their greatest 
number falls on the cold period of the year. 
The duration of the period with a steady 
snow cover is 80-95 days, the maximum 
average decade of snow cover is 10-15 cm, 
and water reserves in the snow are 25­
35 mm. Farming in this zone is possible 
only with irrigation. The main source of 
irrigation is the Ili River with tributaries 
Charyn, Chilik, Kurty, Talgar, Kaskelen. The 
main land fund of the array is represented 
by takyr-like soils, which make up 73 % of 
its total area. The formation of these soils 
is due to the processes of desertification of 
hydromorphic soils (alluvial-meadow, 
marsh-meadow, meadow-marsh, etc.), de­
veloped in accordance with the law of 
litho-morpho-pedogenesis on variegated 
layered alluvial deposits of different litho- 
logical composition.

This work has been done based on 
the following main methods of soil re­

search: stationary methods, techniques of 
field pot experiments, the method of soil- 
regime observations, method of soil ex­
tracts.

RESULTS AND DISCUSSION 
Specificity of humification and min­

eralization of soil organic matter and the 
rate of mineralization of the litter and oth­
er organic matters entering the soil deter­
mines the biological activity of soil. As 
points Berestetskiy O.A. et al [3] the rate of 
transformation of various compounds, the 
decomposition of plant residues, the accu­
mulation of plant nutrients and, ultimately, 
soil fertility depend on the activity and 
orientation of biological processes in soil. 
Therefore, we also studied the effect of 
application of biomeliorants into low- 
yielding rice soils on its biological activity 
Protease activity and intensity of accumu­
lation of amino acids have been investigat­
ed. Below are the details of the variation- 
statistical processing of data on the effect 
of different doses of drugs "Green Eco", 
"Edagum" and "Sodium humate" on prote­
ase activity of the soil. Reliability of the 
obtained secondary data was evaluated by 
Student t-criteria. Analysis of obtained ac­
tual values of Student t-criteria shows that 
statistical validity (tact. > ttab.) % of dilu­
tion of gelatin layer of photo paper ex­
posed in soil on experiment options 
(Table 1).

Table 1 -  Effect of different doses of drugs "Green Eco", "Edagum", “Sodium humate” 
and soil protease activity, % of dilution of gelatin layer of photo paper (application 
method)

Options M±m Fluctuation
range

t-criteria ±  t0,05 *
m V,%

tact. t0,05
Control 49,9±1,85 ,86,4

<N<*35 26,9 3,2 7,9 6,4
Green-Eco 50 kg/ha 98,4±0,23 98,0--98,8 42,0 3,2 1,0 0,4
Green-Eco 100 kg/ha 98,1±0,13 ,08,9

ocT9 73,0 3,2 0,6 0,2
Green-Eco 150 kg/ha 96,8±0,23 ,46,9

<N9 41,0 3,2 1,0 0,4
Edagum 50 l/ha 97,2±0,23 96,8- 9 42,0 3,2 1,0 0,4
Edagum 100 l/ha 86,9±1,31 84,4--88,8 66,0 3,2 5,7 2,6
Edagum 150 l/ha 77,6±1,60 ,44,7

<NOs7 49,0 3,2 6,9 3,6
Gumat Na 50 kg/ha 95,6±0,46 ,84,9 -96,4 20,0 3,2 2,0 0,8
Gumat Na 100 kg/ha 98,9±0,27 98,4-

<No°9 37,0 3,2 1,1 0,5
Gumat Na 150 kg/ha 97,2±0,46 ,46,9

ОО*49 21,0 3,2 2,0 0,8
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Analysis of the degree of variability 
on experiment options also shows that the 
average mean values are statistically sta­
ble. The values of their variation coeffi­
cients serve as confirmation of this fact, 
which do not exceed 6.4 % in the control, 
and 0.4 % in the option with "Green Eco",
3.6 % in the option with" Edagum" and 
0.8 % in the option with "Sodium humate" 
and on the gradation scale insignificantly 
correspond to the limit.

The fluctuation range of absolute 
values % of dilution of gelatin layer of pho­
to paper, exposed in the soil on laboratory 
experiment option is also quite narrow, 
that also, although indirectly, points to sta­
tistical reliability of obtained average val­
ues of experiment options. So, we can say 
that the obtained average mean values % 
of dilution of gelatin layer of photo paper 
in soil on experiment options are statisti­
cally reliable and can be used to sum m a­
rize the results obtained on the study of 
the effect of biomeliorants on protease ac­

tivity of periodically flooded rice soils of 
laboratory experiment. The conducted 
analysis of average statistical data of pro­
teolytic activity in soils on laboratory ex­
periments options showed that among the 
tested biological meliorants m ost optimal 
variant was introduction of application of 
"Green-Eco" at a dose of 50 kg/ha, in 
which there is maximum % of dilution of 
gelatin layer which is equal to 98,4 % ± 
0.23. Almost the same effect had applica­
tion of Edaguma and Sodium humate, but 
in these options to achieve same effect was 
needed the application of twice higher 
dose than dose of Green-Eco. The analysis 
of average values of protease activity 
shows that all tested biomeliorants have 
significant effect compared with the con­
trol (Figure 1). Increasing of the percent­
age of emulsion dilution in various options 
ranges from 27.7 to 49.0 percent. As the 
figure 1 shows the proteolytic activity is 
twice higher than in control in application 
of 1 dose of all used biomeliorants.

Figure 1 -  Impact tested for proteolytic activivty biomeliorants
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Cellulose activity of soil was deter­
mined by method of "applications" on de­
composition of linen tissue in it. But since 
the degree of activity of cellulose microor­
ganisms depends on the presence in soil of 
available nitrogen, phosphorus and other 
elements, the degree of decomposition , 
can be considered to reflect "the tension of 
microbiological processes in general" [4].

Variation- statistical processing of ob­
tained average data showed their statisti­
cal reliability, which was assessed  by the 
Student t-criteria (Table 2). At 0.95 % of 
probability of actual values of Student's t- 
criteria in all experiment options are high­
er than their table value that indicates 
their statistical reliability.

Table 2 -  Effect of different doses of "Green Eco" on the intensity of accumulation of 
amino acid in the experiment variants

Options M±m Fluctuation
range

t-criteria
±  t0,05 * m V, %

t fact. t0,05

Control 37,6±0,46 36,8-38,4 81,4 3,2 2,0 2,1

Green-Eco 50 kg/ha 98,5±0,35 98,0-99,2 27,0 3,2 1,5 0,6

Green-Eco 100 kg/ha 96,1±0,48 95,2-96,8 20,0 3,2 2,1 0,9

Green-Eco 150 kg/ha 92,7±0,48 92,0-93,6 19,0 3,2 2,1 0,9

Edagum 50 l/ha 99,2±0,23 98,8-99,6 43,0 3,2 1,0 0,4

Edagum 100 l/ha 86,0±0,92 84,4-87,6 9,3 3,2 4,0 1,9

Edagum 150 l/ha 78,3±0,93 76,4-79,2 84,0 3,2 4,0 2,1

Gumat Na 50 kg/ha 98,7±0,35 98,0-99,2 28,0 3,2 1,5 0,6

Gumat Na 100 kg/ha 96,4±0,46 95,6-97,2 20,9 3,2 2,0 0,8

Gumat Na 150 kg/ha 96,5±0,35 96,0-97,2 27,4 3,2 1,5 0,6

The analysis of the degree of varia­
bility of the experiment variants in which 
values of their variation coefficients range 
within 0,4-2,1 % according to grade scale 
slightly correspond to the limit value and 
indicates statistical stability. Limits of vari­
ation of particular average values and lim­
its of confidence interval are quite narrow, 
which, although indirectly, indicates statis­
tical stability of the obtained average val­
ues of the experiment variants. Thus, we 
can say that obtained average values % of 
intensity of destruction of linen fabrics in 
soils on laboratory experiment options are 
statistically reliable and can be used to 
summarize the results obtained on re­

search of the effect of biomeliorants on the 
intensity of amino acids accumulation. The 
conducted analysis of average statistical 
data on intensity of amino acids accumula­
tion in soils on experiment variants also 
showed that all tested biomeliorants have 
significant effect compared to the control. 
Increase of the percentage of decomposi­
tion of linen in various variants, as com­
pared with the control range within 40,7­
61,6 percent. The maximum effect is also 
obtained from the lowest doses of tested 
biological meliorants, in which the per­
centage of decomposition of linen reaches 
98.5-99.2 % (Figure 2).
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Figure 2 -  Influence on the intensity of the tested biomeliorants accumulation of
amino acids

It is well known that soil humus is a 
major source of nitrogen and other plant 
nutrients. In accumulation of humus oc­
curs the biological accumulation of these 
elements in soil, and during its decompo­
sition, they gradually release in form of 
mineral compounds absorbed by plants. 
Crop production, leaving many crop resi­
dues in soil (alfalfa, etc.), and application 
of bioorganic fertilizers contribute to the 
accumulation of humus in soil. We investi­
gated the effect of different doses of appli­
cation of “Green- Eco", "Edagum" and 
"Sodium humate" on indicators of humus 
condition of low productive rice- swamp 
soils. The results obtained show that the 
tested doses of biomeliorants have statisti­
cally reliable positive effect on total humus 
concentration (Table 3). Data on humus 
balance are proving this fact. In all vari­
ants of the experiment a positive balance 
is observed. The biggest increase in total 
humus concentration is observed in op­
tion with application of Green-Eco 50 kg/ha. 
Positive balance was +10.7 %, whereas 
twice increase of its dose has reduced hu­

mus content to 10.7 %, and increase three 
times to 7.1 %. That is, the positive effect 
of biomeliorants Green-Eco is observed 
only in application of small doses that is 
important for the farmers from the eco­
nomic point of view. Opposite effect on the 
total humus content in soil was observed 
in application of different doses of Eda- 
gum. So, the application of 50 l/h a  of this 
biomeliorant had no impact on the total 
humus content, and it was the sam e as in 
the control variant. Humus content in­
creased by 7.1 % in application of 100 l/ha 
and by 10.7 % in application of 150 l/h a  of 
Edagum. Application of sodium humate in 
the amount of 50, 100 and 150 kg/ha had 
a negative impact on total humus content. 
Their content decreased respectively by
10.7 %, 3.6 % and 10.7 %. Evaluation of 
average values of all indicators of soil hu­
mus status of investigated soils using Stu­
dent t-criteria shows their statistical relia­
bility, actually in all studied options tfact. is 
higher than ttabl. Variation of total humus 
content and other indicators are low, and 
insignificant and average within grade limits.
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Table 3 -  Effect of application of different doses of biomeliorants on soil humus status 
indicators of the laboratory experiment a month after flooding

Showing M±m Fluctua­
tion range

t-criteria 5
J 

a
-H

V,%
Humus 

balans, ±  %t fact. t0,05
1 2 3 4 5 6 7 8

Control
Total humus, % 2,8±0,2 2,5т3,3 11,5 3,18 1,06 8,7
C:N 10,8±1,5 9,3т13,8 7,4 3,18 6,32 13,6

N in the humus 
content,%

5,5±0,7 4,2т6,3 8,4 3,18 2,85 12,0

Green-Эко, 50 kg/ha
Total humus, % 3,1±0,2 2,7т3,3 15,3 3,18 0,87 11,3 +  10,7
C:N 11,6±1,5 8,6т13,8 7,4 3,18 6,72 23,3
N in the humus 
content,% 5,2±0,7 4,2т6,7 6,7 3,18 3,34 26,0

Green-Эко, 100 kg/ha
Total humus, % 2,5±0,04 2,5Т2,6 63,7 3,18 0,17 2,7 - 10,7
C:N 8,7±0,54 7,9т9,7 16,2 3,18 2,31 10,7
N in the humus 
content,% 6,7±0,4 6,0т7,3 16,8 3,18 1,73 10,3

Green-Эко, 150 kg/ha
Total humus, % 2,6±0,06 2,5т2,7 46,7 3,18 0,24 3,7 - 7,1
C:N 8,8±0,5 7,7т9,4 16,5 3,18 2,29 10,5
N in the humus 
content,% 6,7±0,4 6,2т7,5 15,5 3,18 1,84 11,1 8

Edagum 50 l/ha
Total humus, % 2,8±0,04 2,7т2,8 70,1 3,18 0,17 2,5 0
C:N 9,3±0,19 9,0т9,6 49,9 3,18 0,80 3,5
N in the humus 
content,% 6,3±0,13 6,0т6,5 50,0 3,18 0,54 3,5

Edagum 100 l/ha
Total yumus, % 3,0±0,19 2,7т3,3 15,5 3,18 0,82 11,2 +  7,1
C:N 10,1±1,25 8,4т12,5 8,1 3,18 5,36 21,4
N in the humus 
content,% 5,9±0,67 4,6т6,9 8,8 3,18 2,89 19,6

Edagum 150 l/ha
Total humus, % 3,1±0,05 ,23,

i
3, 60,6 3,18 0,22 2,9 +  10,7

C:N 9,5±0,21 9,1т9,8 44,4 3,18 0,92 3,9
N in the humus 
content,% 6,1±0,14 5,9т6,4 43,8 3,18 0,60 4,0

Gumat Na 50 kg/ha
Total humus, % 2,5±0,03 2,5Т2,6 84,2 3,18 0,13 2,1 - 10,7
C:N 7,6±0,38 6,9т8,1 19,8 3,18 1,65 8,8
N in the humus 
content,% 7,7±0,40 7, 8, 5 19,0 3,18 1,74 9,1
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Continuation of table 3

Gumat Na 100 kg/ha
Total humus, % 2,7±0,1 2,5-2,8 27,3 3,18 0,42 6,3 - 3,6
C:N 7,9±0,61 6,9-9,0 13,0 3,18 2,62 13,3
N in the humus 
content,% 7,4±0,58 6,5-8,5 12,7 3,18 2,50 13,6

Gumat Na 150 kg/ha
Total humus, % 2,5±0,01 2,48-2,51 28,2,7 3,18 0,04 0,6 - 10,7
C:N 6,9±0,24 6,5-7,3 28,4 3,18 1,04 6,1
N in the humus 
content,% 8,4±0,29 7,9-8,9 28,6 3,18 1,27 6,1

The most important characteristic of 
easy degradable organic matter is its con­
tent of nitrogen, and the ratio of C:N, 
which affects the rate of decomposition of 
labile organic matter. As known, the main 
part of soil nitrogen comes precisely from 
the easy degradable organic matter. The 
ratio C:N in the soil is an indicator of hu­
mus which is relatively rich in nitrogen. 
Narrow correlation C:N in gray soil is 
probably the result of high population of 
soil microorganisms that facilitates enrich­
ment of soil humus in microbial protein 
[5]. In our experience, as can be seen from 
the table, different doses of biomeliorants 
have different impact on these indicators. 
Thus, nitrogen content of humus in appli­
cation of Green-Eco at 50 kg/ha has de­
creased compared with the control (5.5 %) 
to 5.2 %, i.e. humus became richer in car­
bon that is good for effective soil fertility. 
In increasing doses of biomeliorants to 
100 and 150 kg/ha nitrogen concentration 
in humus has increased to 6.7 % in both 
cases. C:N ratio in application of 50 kg/ha 
of Green-Eco was equal to 11.6 versus 10.8 
in the control variant, i.e. humus has be­
come more saturated with carbon, and in 
other two variants with high doses (100 
and 150 kg/ha) this indicator was lower 
than in the control, 8.7 and 8.8 respective­
ly. There is obvious negative impact on the 
quality of humus, although in general the 
total humus content has increased. Thus, 
application of a smaller dose of Green-Eco 
(50 kg/ha) had a positive effect on total 
content of humus and its quality. Applica­
tion of different doses of Edagum into

studied soils also had different impact on 
nitrogen content of humus and ratio C:N 
(Table 3), although exact opposite than 
Green-Eco. So, nitrogen content in humus 
in all experiment options increased com­
pared to control (5.5 %): in application of 
50 l/h a  to 6.3 %, 100 l/ha to 5.9 %, and 
150 l/h a  to 6,1 %, i.e. humus became more 
saturated with nitrogen than carbon. Nat­
urally, the ratio C:N also changed, it be­
came narrower and was 9.3, 10.1 and 9.5, 
respectively, whereas in the control it was 
10.8. Sodium humate also had different 
effect on the studied param eters of humus 
status. Nitrogen content in humus had sig­
nificantly increased and was 7.7 % at a 
dose of 50 kg/h, 7.4 % at application of 
100 kg/ha and 8.4 % at 150 kg/ha, where­
as in the control this indicator was equal 
to 5.5 %. In soil humus of these variants 
the proportion of nitrogen has increased. 
Naturally the ratio of carbon to nitrogen 
has also decreased. C:N ratio decreased to 
values of 7.6, 7.9 and 6.9 respectively to 
experiment variants.

CONCLUSION 
Thus, application of these biomelio- 

rants into soil had effective impact on soil 
biological activity. Most optimal biomelio- 
rant which has a positive effect on total 
humus content and its quality indicators is 
Green-Eco at dose 50 kg/ha. However Eda­
gum in application 100 and 150 l/h a  has 
also increased total humus content, alt­
hough slightly reduced its quality. But so­
dium humate had negative impact on total 
humus content.
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В статье приводятся результаты  исследования влияния биомелиорантов на 
биологическую активность, состояние гумуса рисово-болотных почв и урожаиность риса. 
Было установлено, что применение биомелиорантов Green-Eco, Эдагум и гумат натрия, 
эффективно влияет на биологическую активность почв. Результаты  исследовании 
показали, что наиболее оптимальным биомелиорантом в формировании положительного 
баланса гумуса и улучшения показателеи его качества является Green-Eco в минимальнои 
дозе 50 кг/га. Эдагум при внесении 100 и 150 л /га  увеличил общее содержание гумуса, 
хотя и немного снизил его качество.
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