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THE POSSIBILITY OF USING GREEN ALGAE
AS FERTILIZER IN AGRICULTURE

Abstract. The article presents the results of algological studies of the Koshkar-ata river and the influence of
green microalgae on the physiological development of various agricultural crops.

Modern technologies for the production of agricultural products, based on the widespread use of pesticides and
mineral fertilizers, made it possible to largely solve the problem of providing the population with food, and at the
same time gave rise to multiple environmental, medical and environmental problems, problems of ecologically clean
and biologically valuable food products, land rehabilitation, restoration their fertility, etc. Therefore, the emergence
of new classes of pesticides with different mechanisms of action, high selectivity and low toxicity for warm-blooded
animals is very modern. Currently, the development and application of new plant protection products that are not
toxic to humans and animals is of global importance. Priority is given to research aimed at creating plant protection
products based on microorganisms and their metabolites, as well as searching for plant substances with potential
pesticidal activity. In this regard, the question arose of finding new safe fertilizers that could also be economically
viable for production on an industrial scale. One of the current trends in this industry is the use of green microalgae.

It was found that the use of a suspension of microalgae on various agricultural crops increased the yield of
winter wheat by 30%, beans by 28%, mung bean by 15%.

Thus, the use of a suspension of green algae in agriculture saves on the use of fertilizers, due to a one-time
application of the crop to the soil. Moreover, seed treatment with a suspension of green microalgae protects against
decay. The main economic effect is achieved by increasing the yield by 20-25%.

Key words: green algae, fertilizers, plant physiology, ecological fertilization, increased productivity.

Introduction. The ubiquitous distribution of algae in nature determines their great importance both in
everyday life of a person and in his economic activity. And yet, the available possibilities for the practical
use of algae are far from being exhausted [1]. The practical importance of indirect algae is manifested to
the greatest extent in fish, agriculture and communal services, as well as in the operation of water
transport and hydraulic structures, partly in medicine, while their direct use is most significant as a food
product and raw material for a number of industries. Most often in the food industry, seaweeds are used,
such as kelp, porphyry, etc.

The possibilities of industrial use of algae of continental water bodies are much more limited in
comparison with algae, and the attempts in this direction have not yet gone beyond the framework of
laboratory studies or individual production problems that have not received wide development.

Modern technologies for the production of agricultural products, based on the widespread use of
pesticides and mineral fertilizers, made it possible to largely solve the problem of providing the population
with food, and, at the same time, gave rise to multiple environmental, medical and environmental
problems, problems of ecologically pure and biologically valuable food, rehabilitation land, restoration of
their fertility, etc [2]. Therefore, the arrival of new classes of pesticides with different mechanisms of
action, high selectivity and low toxicity for warm-blooded animals is very modern.

Currently, the development and application of new plant protection products that are non-toxic to
humans and animals is of global importance. Research aimed at creating plant protection products based
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on microorganisms and their metabolites, as well as the search for plant substances with potential
pesticidal activity, is a priority [3].

Among freshwater algae, the single-celled green algay Chlorella [4] has received the greatest
application in the national economy, which turned out to be a convenient model for laboratory research
and use in industrial conditions. Chlorella is a unicellular green alga, mononuclear vegetative cells of
which usually do not exceed 15 microns in diameter, the protoplast has one cupped chloroplast with one
pyrenoid in the thickened part. Chlorella reproduces exclusively by autospores, which usually occur 4-8 in
one cell [5-6]. It is known that in terms of the content of vitamins, chlorella surpasses all plant feed and
agricultural crops, it contains all the necessary amino acids, including essential ones. On the other hand,
these algae can be used in agriculture as fertilizers, since in addition to biogenic elements, they include
phytohormones that affect plant development [7]. However, data on the use of green algae in soil
fertilization are very scarce. Studies show that when green algae biomass is added to the soil, the
nutritional value of grain increases by 1.5 times. At the same time, there is an increase in biomass, an
increase in the fixation of atmospheric nitrogen, oxygen, and a decrease in the growth of pathogenic
bacteria that affect the development of agricultural crops [9]. Many of the substances contained in
chlorella accumulate in its culture media.

Thus, the use of Chlorella vulgaris suspension as fertilizer in the agro-industrial complex is relevant [8].

Objects and methods of research. The study used microalgae isolated from the local reservoir of the
city of Shymkent - the Koshkar ata river. Water samples were collected at various points in the river, such
as the source of the river, the construction market area, residential areas. The samples were cultured in
Petri dishes on Myers solid nutrient medium. The cultivation of algae took place on light racks at a room
temperature of 250C. Microscopic examination of algae was carried out on a biological and scanning
electron microscopes Jeol JSM-2890.

Myers medium for the cultivation of algae of the following composition, g:

— KNOs-1.213;

— MgSO4x7H,0-1.204;

— KH,PO4 -1.224;

— Fez (804) 3 - 0.0747;

— agar-20

When studying the effect of algae introduction on the growth and development of plants, agricultural
and wild crops of plants, families of cereals, legumes, pumpkin, buckwheat, etc. were used as test objects.
In laboratory studies, plastic glasses with sterile sand added to them were used, which were filled with
various solutions (distilled water, zero nutrient solution, microalgae suspension, humate solution). After
sowing the seeds of the samples into glasses, the glasses were tightly closed with plastic bags, the glasses
were put on light racks at room temperature 250C. In addition, plot experiments were laid, where plots of
1.0 mx 2.0 m were used, where corn and garden strawberries were planted. Watering was carried out
every 2 days with zero nutrient solution and microalgae suspension.

Study of the influence of a suspension of green algae on the development of Triticum avestum. To
study the effect of a suspension of microalgal salts on germination, seeds of Triticum avestum were used,
which germinated under conditions close to natural. Distilled water was taken as the control option. The
second and third options included the use of a nutrient solution and a suspension of green algae,
respectively. Repetition of all variants is 5-fold. In a special dish, 10 grains were placed on sterilized soil.
The temperature of the plant cultivation room was 22-250C, sunlight came from lamps. The experiment
was carried out for 10 days.

Statistical processing of the results was performed by calculating the arithmetic mean and the
standard deviation. All determinations were carried out in 3-and 5-fold repetitions. The data was processed
using an IBM Pentium personal computer based on Excel application software packages.

Research results and discussion

Algological study of the Koshkar-Ata river revealed the structure of algocenoses, consisting of such
classes as:

-Zygnematales (20%)

-Chlorococcus (7%)

-Ulotricales (3%)

-Diatomophyta (70%,).

—— 20 —/——
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Microscopic examination of water samples showed the predominance of monadic forms in flowing
waters and filamentary forms in places with a low water flow rate (figure 1). It was found that the
dominant role in biofouling on hard surfaces: stones, concrete piles, aquatic plants, from green monad
algae belongs to Chlorella sp.

20KV X10,000  fum

Figure 1 — Green microalgae, A-magnification x10000; B-magnification x100000

As a result of studying the effect of a suspension of green algae on the development of Triticum
avestum, it was found that the germination of grains as a result of irrigation with distilled water averaged
60%, with a solution of a nutrient medium - 70%, when treated with a suspension - 90%. According to the
results of the table, it can be seen that the germination of grains treated with a suspension of green algae
exceeds the control group by 30%.

It was found that the use of a suspension of algae as a nutrient material also affects the morphometric
parameters of the experimental plants. For example, in the control group, the length of the wheat seedling
averaged 10 = 0.2 mm, and in the group with a nutrient solution of 14.7 + 0.3 mm on the 10th day of the
experiment. In the variant with a suspension of green algae, the length of the seedlings varied from 15 mm
to 39 mm. That is, in the group with the suspension, the development of seedlings exceeds the control and
the group with the nutrient medium by 61% and 49%, respectively. Thus, the positive effect of the
community of green algae and their exometabolites on the germination and development of wheat seeds
has been proven.

In addition, in laboratory and greenhouse conditions, experiments were carried out on the effect of
chlorella phytohormones on the development of agricultural seeds (genus Vigna - mung bean, genus
Triticum - wheat, genus Phaséolus - beans). In the first variant, the selected wheat grains were inoculated
in a zero nutrient solution, in a solution of humates (source Lenger brown coals) and chlorella suspension
for two hours (table 1).

Table 1 — Results of germination of wheat grains

Zero nutrient solution, grains pcs. A solution of humates, grains pcs. Suspension of microalgae, grains pcs.
e Sowing Germination Sowing Germination Sowing Germination
1 10 8 10 8 10 10
2 10 7 10 9 10 10
3 10 6 10 7 10 9
4 10 6 10 7 10 10
5 10 8 10 8 10 9

The table shows that the germination of grains in a zero solution and in a solution of humates is
similar, and is approximately 70-78%, while the germination of grains with a suspension was 98%.

In the second variant, using mung bean, the results were obtained, in the variant with the zero solution
the germination rate was about 80%, and the variant with the suspension was about 90-95%.
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In the third variant, beans were planted in a greenhouse covered ground. Preliminarily, beans were
kept in zero solution and algae suspension for 24 hours. The room temperature was 25-30°C, the soil
temperature was 20-25°C. The studies were carried out for 4 weeks, irrigation was carried out once a week
with ordinary artesian water. As a result of studies, the germination rate of seeds with a suspension of
algae was 100%, while the germination rate of seeds with zero nutrient solution was 85%.

Thus, the use of a suspension of green algae in agriculture can save the use of fertilizers, as well as
the overrun of seed, thereby increasing the final yield by 20-25%.

Conclusion. Thus, the use of a suspension of green algae in agriculture can save the use of fertilizers,
due to a one-time introduction of the crop into the soil. Moreover, the treatment of the seed with a
suspension of green microalgae protects against decay. The main economic effect is achieved by the fact
that the yield increases by 20-25%.

A.E. Tneykeesa', H.H. Anuoaes’, P. Ilankuesny?, A.Y. Ucaesa’

' M. Oye3os areinnarst OuTycrik Kasakcran ynusepcureti, [llbivkenT, Kaszakcran;
2 A. Munxesud aTbiHgark! [103HaHE MEMIICKETTIK YHUBepcHTETI, [lo3Hank, [Tonbma;
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AYBUIIIAPY AHIBLJIBIFBIHJIA KACBLT BAJIIBIPJIAPIbI
TBIHAUTKBIII PETIHJAE KOJJJAHY MYMKIHAIT'T

AnHoTanus. Makanana Komkap ata e3eHiHIH aJbrOJIOTHSUIBIK 3€pTTEY HOTIDKENEpl MEH >KachUl MHKpPOOai-
JIBIpIIapAbl TYPIIl ayblIIapyallblIbIFbl JaKbLUIIAPbIHBIH (PU3H0TOTHSUIBIK JaMYbIHA Scepi Typalibl OastHJalFaH.

[ectuumarep MeH MUHEPAJIbl THIHAWTKBIIITAPABI KEHIHEH KOJIJaHyFa HeTi3/Ie)IreH ayblIapyallblIbFbl OHIM-
JIepiH OHIIPEeTiH 3aMaHayy TEXHOJIOTHIIAp XaJIBIKThI a3bIK-TYJIKICH KAMTaMAachl3 €Ty MOCEJIECIH IIelyre MyMKIHJIIK
Oepi, COHBIMEH Oipre KOnTereH SKOJIOTUSUIIBIK, MEIUITMHAIBIK JKOHE YKOJOTHSIIBIK MOCEIIeNEp/Ii, SKOJIOTHSIIBIK Ta3a
JKOHE OMOJNOTHSIBIK KYHIBI a3bIK-TYJIK ©HIMIEPI, JKep jKOHE KYHAPIBUIBIFBIH KAITBIHA KENTIPY *KoHE T.0. Mocere-
nepid Tyapipasl. COHABIKTaH TYPIIl 9cep eTy MeXaHU3MJEpi, ’KOFaphl CEJICKTHUBTI )KOHE JKBUTBI KaHABI XKaHyapiIapra
VBITTBUIBIFEI TOMEH TECTUIUATEP/IH XaHa KIACTAPBIHBIH Maiga OONybl Ma 3aMaHAYWIBIFBIH Kepceremi. Kasipri
yaKpITTa ©CIMIIKTEpIeH KOpFaHYIbIH agaM MEH >KaHyapiiapra yIIbl eMec XKaHa KypalgapIbl jkacay jKoHE KOJaa-
HY/JIbIH QJIEMJIIK MaHbI3bl 0ap. MUKpOOpraHu3Maep MEH oJiapJblH MeTabOJUTTepl HeriziHAe eCIMIIKTepai Kopray
KYpaJIIapblH KypyFa, COHJIai-aK MeCTUIMATI OelceHi oCIMIIK 3aTTapblH i3lecTipyre OarbITTajFaH 3epTTeyJiepre
OaceiMabIK Oepineai. OcbiFaH OaiyIaHBICTBI KaHA Kayilci3 ThIHAWTKBIIITAP/ABI Taby Moceneci TybIHIaAbl dpi Oy
OHEPKACINTIK ayKpIM/Ia OHJIIPICKE SKOHOMHUKAIBIK TYpFblIa THIMAI caHanaabl. OChbl cayiaiarbl Kasipri TEHICHIMSA-
JapbIH 0ipi — )KachUT MUKPOOAJIIBIPIIAP.IbI KOJIAHY.

Mukpobanusipiap CyCIEeH3UsChIH TYPJIl aybUILIapyallbUIbIFbl AaKbUIbIHA KOJIZAHY apKbUIbI KY3/iK OMIai by
ibIFBIMBIL 30%-Fa, OyprrakTerH 28%-Fa, MamTeiH 15% -Fa sKoFapbUlaFaHbl aHBIKTAIIEL.

AypUTIIapyanipUTBIFBIHIA KAChUT OaIbIpiiap CYCIEH3UsICHIH KOIaHy JaKbUIIBIH TOMBIPAKKa OippeTTiK eHyiHe
0aiiIaHBICTHI THIHAUTKBIMITAPABI Mainananyapl YHemaehai. COHBIMEH Katap, ®achbUl MUKPOOAIABIpIIap CYyCICH3Hs-
CBIMEH TYKbIM OHJIET€HIC OHBI IIipill KeTyIeH cakTaiabl. Herisri 5KOHOMHKAIBIK THIMAUTIK KipicTi 20-25% apTTeIpy
apKBUTHI JKY3€Te achIPhIIaIbL.

Tyiiin ce3mep: xacku1 OaNIbIpIIap, THIHANTKBIIITAD, OCIMIIKTEP (PHU3UOIOTHACHL, YKOJIOTHSIIBIK TRIHANTKBIIITAD,
OHIMJIUTIKTI apTTHIPY.

A.E. Taeykeesa', H.H. Anu6aes, P. llankuesuy 2, A.Y. Ucaesa 3
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BO3MOXKHOCTb HCIIOJIb30BAHUS 3EJIEHBIX BOI[MOPOCJIEI‘/‘I
B KAYECTBE YJOBPEHHNU B CEJIBCKOM XO35UCTBE

AHHoTauus. B craThe mpencTaBieHsl pe3ynbTaThl aTbroJOTMYECKIX HUccienoBaHnil pexu Komkap-ara u Biws-
HUE 3eJICHBIX MUKPOBOIOPOCIEH Ha (DU3MOIOTHYECKOE Pa3BUTHE PA3IIMUHBIX CEIbCKOXO03SHCTBEHHBIX KYIBTYP.

CoBpeMeHHbIE TEXHOJOTHH IPOM3BOJCTBA CEIHCKOXO3AWCTBEHHOM NPOMYKIMH, OCHOBAaHHBIC HA IIMPOKOM
MPUMEHCHUU TICCTUIMIOB U MHHEPAJIbHBIX yIOOPECHUH, MO3BOJIIN B 3HAYUTEIHHON CTEICHU PELIMTh MpoOIeMy
oOecricueHHsI HACEJICHUS MPOIYKTaMH TNHUTAHHUS M OJHOBPEMEHHO MOPOJMIN MHOXXECTBEHHBIC 3KOJIOTMYCCKHE,

—_— 2 —/——
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MCIAUIMHCKHUEC U OKOJIOTHYCCKUC np06neM1)1, npo6neM1)1 9KOJIOTMYCCKHU YHUCTBIX U 6I/IO.HOFI/ILIGCKI/I LCHHBIX MPOAYKTOB
IIUTaHUs, pea6ymMTau1/H/1 3€M€JIb, BOCCTAHOBJICHUA HX ILJIOAOPOAUA WU AP. HOBTOMy MOABJICHHUC HOBBIX KJIaCCOB
NECTUIUAOB C Ppa3IMYHbIMU MEXaHU3MaMU ZleﬁCTBPISI, BBICOKOIH CEJIEKTUBHOCTHIO U HH3KOM TOKCHYHOCTBIO JJIA
TEIIOKPOBHBIX JKMBOTHBIX SIBJISIETCSI OUE€Hb COBPEMEHHBIM. B Hacrosiiee Bpemsi pa3paboTka ¥ NPUMEHEHHE HOBBIX
CpPEZCTB 3alUTHl PacTeHWH, HETOKCHYHBIX JUIS YeJIOBEKa M JKMBOTHBIX, UMeEET IiiobansHoe 3HadeHue. [Ipuopurer-
HBIMH SIBJISIIOTCS MICCIIEZOBAaHMS, HANpaBJIeHHbIE Ha CO3JaHUE CPE/CTB 3aIlUTHl PACTEHUI Ha OCHOBE MHKpPOOpra-
HU3MOB U UX METa0OJINTOB, a TAKXKE MOMCK PACTUTEIBHBIX BEIIECTB C MOTCHINAIBHON NMECTUIIMIHON aKTHBHOCTHIO.
B cBs3M C 3THM BO3HHMK BOIPOC MO TOHWCKY HOBBIX O€30MACHBIX YHZOOPEHHH, KOTOpble MOTYT OBITh TaKxke
9KOHOMHYECKH BBITOJHBIM JUISl IPOU3BOACTBA B MIPOMBIIUIEHHBIX MacmTabax. OfNHUM U3 aKTyalbHBIX HAIPaBICHUI
B 3TOH OTpACiH SABIAETCSA IPUMEHEHUE 3€JIEHBIX MUKPOBOIOPOCIEH.

YCTaHOBIEHO, YTO HCIOJIb30BAHUE CYCIIEH3UH MHKPOBOJIOPOCIEH Ha pPAa3IMYHBIX CENbCKOXO3IHCTBEHHBIX
KyJIbTYpax MOBBICHJIO YPOKaiHHOCTB MIIeHHIbl 03uMoi Ha 30%, daconn — na 28%, mama — Ha 15%.

Takum 00pa3oM, HCIOIb30BAHUE CYCIICH3UM 3€JIEHBIX BOJOPOCHEH B CENbCKOM XO3SMCTBE MO3BOJIIET CIKO-
HOMMTbH Ha HCIIOJIL30BaHUM yJOOPEHHH 3a c4eT pa30BOro BHECEHUS ypoxas B IIouBy. bosee Toro, o0paboTka ceMsH
B3BECBIO 3€JICHBIX MHUKPOBOJOPOCIIEH 3amumiaer ot rHueHusl. OCHOBHOHM 3KoHOMHYecKHH 3¢ddekT mocruraercs 3a
cYeT yBelnuueHus ypoxkaitHoctu Ha 20-25%.

KitroueBble ciioBa: 3ejleHbIE BOAOPOCIH, yA0OpeHHs, (HU3MOJOTHS DPACTEHHH, SKOJOrMYEeCKHe ynoOpeHws,
MOBBILLEHUE YPOKAIHOCTH.
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