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INFLUENCE OF ENVIRONMENTAL CONDITIONS
ON THE SUPPLY OF NUTRIENTS TO HUNGARIAN SAINFOIN PLANTS

Abstract. For plants are easily accessible all soluble, as well as exchange-absorbed of forms of fertilizer ele-
ments. The other compounds directly are not available for plants and can be assimilated by them only after the
transition to a more accessible form.

Research data on the absorption of mineral nutrition elements by plants allow to conclude that the process of
feeding depends on the availability of all the elements. Generally, increasing the concentration in the environment of
any element causes not only an increase of its content in plants, but also affects the contents of other elements.

Increased nitrate content can be caused by many reasons, in particular the rise in the rate of nitrogen fertilizer.

Thus, the same ions can act positively or negatively on the absorption of others. With that the orientation steps
may vary depending on the condition.
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Introduction. The absorption of nutrients from the soil is an active physiological process associated
with the life of not only the root system, but also the entire plant. An integral part of the metabolism of
root cells, including growing cells, are breathing and the synthesis of substances carrying out ion
transport, income process of the elements of mineral nutrition.

The productivity of plants and absorption by them of macro and micronutrients are directly
dependent on the content of mineral elements in the soil.

Fertilizer elements in the soil can be in the soil solution (various mineral and organic soluble
compounds), in the organic substance of soil (plant residues, humic substances, microorganisms) and in
solid mineral phase of soil [1, 2].

For plants are easily accessible all soluble, as well as exchange-absorbed of forms of fertilizer
elements. The other compounds are not directly available for plants and can be assimilated by them only
after the transition to a more accessible form (as a result of the destruction ofthe primary minerals during
weathering, mineralization of organic substances and other processes).

It should be noted that under the influence of changes of external conditions, some of macro- and
micronutrients in the soil, can change to the indigestible form (by changing the reaction environment,
strengthening the microbiological fastening of nutrients and a number of other processes), which causes a
decrease oftheir uptake by plants. The plants themselves provide significant impact on the availability of
a variety of the soil nutrients. Changing the reaction environment under the influence of various
substances, released by plants, facilitates the transition of a number of inaccessible soil compounds into
digestible form.

Continuous improvement of methods of fertilizer application is possible on the basis of in-depth
study not only the properties of soils and fertilizers, but also the ever-changing needs of plants for
nutrients, nutrient substances admission mechanism and other issues, related to the physiology, plant
biochemistry, soil science [3, 4].

26


mailto:saulemukanovna@mail.ru
mailto:irina_potoroko@mail.ru
mailto:aygerim_k@mail.ru

ISSN 2224-526X Cepusa arpapHbix Hayk. Ne 3. 2017

Taking into accountthe forgoing, the studies have been conducted on the effect of environmental
conditions on the supply ofplants nutrients and optimization of plant nutrition, the use of fertilizers, soil
fertility, and taking into account bioclimatic potential to produce high and qualitative agricultural
products.

Production experiments were laid out on the farm "Ertay" of Beskaragaidistrict of the East Ka-
zakhstan Region. Under the rules of strip system of farming, the area of 100 hectares was divided into
3 sections: 1st section - control - pure sowing of perennial grasses; 2nd section - sowing of perennial
grasses under barley cover with doses of mineral fertilizers N6oP4o K30; 3rdsection - perennial grasses
under barley cover with doses of mineral fertilizers N 8P 50K 40.

To determinethe chemical composition of plants were taken sainfoin samples on the X-ray spectral
analysis.

Experimental. Daniel Piz, 1969. Josephl, Goldstein, 1981. Experiences were held at temperature
22,30C, humidity 56% at the Research Center of Radio Ecological Researches of Shakarim SU of Semey.

Study on definition of vitamins was conducted by the method of Bendryshev A.A., Pashkov E.B.at
temperature 22,2 0C with humidity less than 59% [5], and the amino acids were determined according to
AUSS 32195-2013 [6].

Results and discussion. Plant nutrition should be evaluated both in terms of quantity, i.e. on the
dynamics of the assimilation of nutrients during the growing season, and quality, that is, the ratio of
nutrients, absorbed by plants in different phases of development.

Studies have shown that in the assimilation of mineral elements by plants an important role plays the
ratio of ions in the environment. Each type of plants requires a certain ratio of nutrients, which varies
during the growing season. Observance of this ratio has a determining effect on plant productivity and
sainfoincrop quality.

In our studies, potassium enters the root system faster than other macronutrients, although the
diameter of the hydrated ions of other elements is greater than in the sainfoinstem than potassium.
Similarly, calcium enters the roots faster than aluminum ions and sulfur. It should be noted that the ions
relationship in the nutriculture medium is not limited by this.

Experimental data showed the following effect of the elementsratios in the environment on their
release and accumulation in sainfoin (table 1).

Table 1- Experimental data on the chemical composition determination of sainfoin by X-ray analysis

#  Name of samples Place of sample collection Chemical composition, %
Lo Farm "Ertay" of Beskaragaidistrict O- 90,16 K- 114
1 Sainfoin (stem) of the East Kazakhstan Region Mg- 1,18 Ca- 751
O- 80,28 P- 0,90
Mg - 2,85 S- 0,56

Farm "Ertay" of Beskaragaidistrict

2 Sainfoin (leaves) : Al - 0,93 K- 7,99
of the East Kazakhstan Region Si 231 Ca- 313
Mn - 1,06
" , S O- 8540 S- 142
3 Sainfoin (flowers) Fa(;rfthgggt lgziiﬂ;?;?\g;gg%gd Mg- 174 K- 535
P-253 Ca- 355
0-51,17 Si - 26,05
4 Soil Farm "Ertay" of Beskaragaidistrict kl/% Oiggz 561--2’1826
of the East Kazakhstan Region Al- 866 Ti- 052
Fe- 6,94

Note: f/e - farming enterprise.

In our experiments, the close relationship was demonstrated between the iron supply in the plant and
its concentration in solution. It is found that by plant nutrition from a solution containing a mixture of
elements, especially from the soil solution, a substantial role does not play concentration buta substantial
roleplays the ratio of elements and their mutual influence.

Changing the supply level of nutrients causes numerous responses of the body. In particular, in the
case of a sudden excess of any required element of a mineral nutrition, the defense reaction of plant can
appear in an increase in the absorption of other elements. A slight excess of one of the macronutrients,
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when the plant is not yet threatened with destruction, usually causes a sharp decline in revenue of
other mineral elements. Excess of nutrients can be partially eliminated by the introduction of other
elements.

It should also be noted that by input into plants the individual macro- and microelements, a lack of
which is tested before it, activates a number of metabolic reactions, thereby improving the overall
physiological state of the plant, which in turn leads to an increase in needs of other supply elements.

Growth aboveground plant organs and root system development depend on the physiological balance
of the nutrient solution. All the nutrient salts necessary for normal growth and development of the plant,
should be in the optimal concentrations and ratios in the physiologically balanced solution.

Mono salt solution cannot meet the nutritional needs of plants, even for a short period, as it is
physiologically unstable.

Of great importance in the study of absorption consistency of fertilizer elements is a length of
experience since by long exposures usually occur appreciable changes in the physiological state of
sainfoin experimental plant, particularly in absorbing ability ofthe root system.

The presence of nitrogen phosphorus and potassium in the nutrient medium largely determines the
rate of plant growth and uptake by them of other mineral nutrients. Increasing the level of nitrogen
nutrition increases the supply in plants of P, K, Ca, Mg, Fe and Mn. Effect of nitrogen on receipt in plants
ofabove mentioned elements is reversed in its excess dosage depends on its shape.

Excess phosphorus dose reduces delivery of copper, iron, manganese in plants.

W ith the increasing of availability of plants by basic nutrients (N, P, K) the need of microelements in
plants increases. In turn, microelements play an important role in improving the efficiency of
macronutrients and their uptake by plants. Thus, in the experiments the nitrogen flow in the plants was
reduced by deficiency of iron, manganese.

According to our observations, nitrogen use improved the application of molybdenum and cobalt. In
the literature, there is evidence that the uptake of phosphorus by plants increased in the presence of
copper, zinc, calcium, molybdenum, but decreased under the influence of magnesium and iron [7, 8].
Admission to the plant of potassium declined under the influence of copper, manganese, nickel, zinc,
molybdenum, iron and boron, and increased with the introduction of chlorine [9, 10]

In the absorption of essential mineral nutrients there is close interrelation. Deviation of the
concentration of one element by 30-100% of its optimal content of the substrate leads to the absorption
change of other nutrients by the plant, the increase in the number of elements found in a lack of
concentration, promotes the absorption of other elements, and excess of any element prevents the entry of
other elements.

In sharp deviations (100-times or more) of concentrations from the optimum (deficiency or excess)
the relative content of other elements is increased; at the same time the absolute value of their receipt
decreases due to the abrupt deceleration of plant massincrease. However, a slight decrease in the
concentration of one element in the substrate as compared with the optimum limits the absorption of other
fertilizer elements by plants.

Data for interaction with anions absorption is considerably less than for cations. As to cations, it
shows the presence of antagonism and synergy in the interaction ofthe individual anions.

According to laboratory tests the total content ofthe elements in the soil is quite different. Thus, the
calcium content in soils varies in 1310 times the content of phosphorus, magnesium, iron, manganese -in
100-300 times. Not less significant fluctuations of these elements, soluble in 1N hydrochloric acid:
manganese content in the range 70, and iron - 1420 times. The lowest fluctuation of nitrogen and
potassium in soilis observed (about 10).

The root system of plants is differentially related to incoming nutrients. Fertilizer elements that are in
shortage, comes firstin a root, while unwanted ions to the plant can be output in the soil again. Vacuoles
of root cells smooth content fluctuation of fertilizer elements in the environment. They irreversibly retard
unwanted items and can store elements that are currently in large quantities in the space surrounding the
root [2].

Ofgreat importance to create crop plants is the plants ability to reuse elements of mineral nutrition.

In assessing the sufficiency of plantsby nutrients should be taken into account that some of them can
be reutilize (reused), for example, by the outflow from the leaves to reproductive organs. However, such
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elements as calcium, iron, manganese, boron, copper and zinc, are not reutilized; Sulfur in part is used in
the organic compounds. Nitrogen, phosphorus, potassium, magnesium can be used repeatedly.
According to our observations, it may be noted that the deficit of reusable elements manifests primarily in
the older leaves. On older plant organs appear sharper symptoms of elements excess unsuitable to recycle
and abundant in the environment.

Also, research was conducted to determine the amino acids and vitamins in sainfoin (Table 2, 3).

Table 2 - The experimental data on the determination of vitamins

Name of Content of vitamins, mg/100g

samples Place of sample collection B1, By B6, . c
thiamin riboflavin pyridoxin antiscorbutic vitamin
Plant Farm "Ertay" of Beskaragaidistrict 0,97236 234961 314421 i

sainfoin of the East Kazakhstan Region

Experimental data show that in sainfoin pyridoxine in 3.14421 mg / 100 g, riboflamin in
2.34961 mg / 100 g., Thiamine less than 0.97236 mg / 100 g., which is part of a series of enzymes that
regulate carbohydrate metabolism as well as exchange of amino acids, and antiscorbutic vitamin is absent.

Table 3- Experimental data for determining amino acid

Name Place Name

of samples of sample collection of amino acids Units Real content rate of amino acids

Valine mg/100 g 7,05

Leucine mg/100 g 1,45

Phenylalanine mg/100 g 3,26

s Tryptophane mg/100 g 1,02
Sainfoin Lab.sample Methionine mg/100 g 2,66
Isoleucine mg/100 g 2,74

Arginine mg/100 g 10,09

Lysine mg/100 g 1,62

Conclusion. Numerous data on the absorption of mineral nutrition elements by plant sallow to
conclude that the process of feeding depends on the availability of all the elements. Generally, increasing
the concentration in the medium of any element not only causes an increase of its content in plants, but
also affects the contents of other elements.

At different levels of availability of mineral nutrition elements the interaction between them flows
differently and can be seen the rapid transitions of antagonism in synergism, and vice versa. Reducing of
the temperature and illumination increases the effects of excessive doses of mineral nutrients, and
humidity increase slightly reduces the negative effects of excessive amounts of mineral elements.

Thus, the same ions can act positively or negatively on the absorption of others. In this orientation
steps may vary depending on the conditions.

The study results were implemented in f/e "Ertay".

The right systematic soil cultivation and its fertilization provide its annual improvement of its fertility
and increasing of crop yield. According to our observations we can conclude that at different stages of life
the sainfoin consumes nutrients in various quantities.

Thus, it is recommended, in the period of active growth - after seed germination until the formation
of the first flowers - sainfoin absorbs most nitrogen, since it is a building material in the formation of
plant tissue.

During the formation of generative organs - the buds, flowers - sainfoin need the most phosphorus, in
preparation of sainfoin for the winter - the important role plays potassium.

Also soil cultivation should be drawn up for each crop rotation, taking into account the requirements
of sown crops and technologies of their cultivation, soil characteristics, fore crop, scheduled doses and
methods of fertilizer application and to diversify the structure of sown areas, to increase the proportion of
perennial grasses in the sown areas structure.
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C. CeiinrasunHal W. MoTtopoko2 I'. xamaHoBal, A. KoirenbgnHal

\<ATpOTEXHOMOr NS XK3HEe OpPMaH pecypcTapbl» Kageapachl,
CeMmeii kanacblHbIL, LLI3Kapim aTbiHAArbl MeMeKeTnK yHuBepcuTeT” CeMeid, KasaxcTaH,
ZTaMak 3He 61MOTeXHOI0rMA KadeapackiHbiL, Melrepywra "OuTycnK-Y pan MeMnekeTnk yHusepcuTeT"

LOPEKT1K 9NEMEHTTEP/ALL SCMAPLETMEH CLL1PbIYLLIE LLOPLWAFAH OPTA
AT JANbIHbLL 3CEP1

AHHOTauua. Bampaxrep YLiH 6ap/biK XakCbl epuTLL, COHAal-aK anmacnanbl alipLieTl KOPeKnK 31eMeHT-
Tep xenmg” KanraH KocbinbicTap ecimfikTep YLWiH TXXenei XeTiMai emec, onap TeK KaXeTn ¢opMara ayblCKaH
Xarpgarja raHa eampKTepMeH ciyipinesi. 3epTTey KOpbITbIHAbICHI 60MbIHILA Kenecw TMKblpbiMaayra 6onaabl, Ar-
HVM eamPKTepALl, KOPEKTeHY npouecci Tikeneli 6apabik aneMeHTTePMeEH 6ipKenki KamTamachl3 eTinyiHe 6alinaHbic-
Tbl. Epexkere calikec, opTafa Ke3-KefireH 3IEMeHTTL, KOHLEHTpausCbiHbIL Xorapbl 60Mybl, OHbIL eaMaXTe Ken
60NbIN XWHaNyblHA FaHa emMec, COHbIMEH KaTap eciMmfikneH 6acka 3feMeHTTepAaLy ciuipinyiHe ge acepiH Turisegi.
HwuTpaTTapablly, >Korapbiiaybl KenTereH cebentepmeH TYCIHZipinyi MyMLWH, Ken >kargaifa asoT ThlLalTKbIL-
TapbIHbIL, Ken 6epinyiHe 6aiinaHbiCTbl. Ocbinain Gipaeit noHLap 6acka 3neMeHTTepAil, eciMaikneH cluipwylle oy,
X3He Tepic acep eTyi MymKw. Conaii 60na Typa OHbIL, 6arbiTbl OpTa XaraaiblHa 6aiiNaHbICTbl €3repLu OTbipagbl.

TYWin cesgep: ThILAWTKbILI, KOPEKMK 3aT, acnapLeT, TOMbpaK, PeHTreHOCNeKTPpab/i capanTama, KOpeKTiK
3NEMEHT, , a3oT, doctop, Kanuii.

C. CeiinrasunHal W. MoTtopoko2 I'. OxamaHoBal, A. KoirenbgnHal

Kageapa «ArpoTexHONOrnK U NECHbIX PECYPCOB»,
"ocyfnapcTBeHHbIN yHUBepeuTeT uM. LLlakapmuma ropoga Cemeld, Cemeit, KasaxcraH,
"3aBefytoLLiast kaeapoli Muiesble n 6roTexHonoruy ®rAOY BO "HOXHO-Y panbCkuii rocyfapCTBEHHbIA yHUBepCUTeT"

BNIVSIHVE YC/IOBUI OKPY XA LWENA CPE/bI
HA MOr/IOWEHWE 3IEMEHTOB MUTAHWA 3CMAPLETOM

AHHOTaUWA. [N1s pacTeHWii XOpoLlo AOCTYMHbI BCE PacTBOPMMbIE, a TaKXKe 06MEHHO-MOTNMOLEHHbIE (hOpPMbI
3/1eMeHTOB NUTaHKs. OCTaNbHble COeANHEHUs HEMOCPeACTBEHHO HEAOCTYMHbI A4/ PacTEHWIA U MOTYyT yCBaMBaTbCA
VMW TONMLKO MOC/Ne NepexoAa B 6onee fOCTYMNHYHO (opMy. MccnefoBaTeNibCkue JaHHble Mo MOr/OWEHNI0 31eMEHTOB
MWUHEPaNbHOr0 NMUTAHMS PAcTEHUSMU MO3BOMAIOT 3aK/OUUTb, YTO MPOLECC MUTAHUS 3aBUCUT OT YPOBHsS ob6ecne-
UeHHOCTV BCEMM anieMeHTaMu. Kak npaBu/o, NOBbILWEHME KOHLEHTPALUM B CPefle Kakoro-nn6o aneMeHTa Bbl3blBaeT
He TOMIbKO YBENMUEHME COAepXKaHMs ero B PaCTEHMAX, HO W BAIMSIET Ha CoAepXXaHue ApYyrux aneMeHToB. MoBbllWeH e
COZepXXaHNsi HATPATOB MOXET 6biTb BbI3BaHO MHOTMMM MPUYMHAMM, B YACTHOCTM MOBbLILIEHWEM HOPM a30THbIX
yAo6peHnii. Takum 06pa3oM, OfIHU W Te XKe WOHbI MOTYT MOMOXUTENBHO MU OTpULIATENIbHO feiiCTBOBATb Ha MOr/o-
LeHWe gpyrux. Mpu 3ToM HanpaBneHHOCTb AeACTBUS MOXET N3MEHSTLCS B 3aBUCUMOCTM OT YC/TOBWIA.

KnioueBble cnoBa: yAobpeHue, nMuTaTe/lbHOE BELLECTBO, 3CMapLeT, MoYBa, PEHTreHOCNeKTPpanbHbIA aHanus,
3NEMEHThI NUTaHMs, a3oT, doctop, Kanuii.
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