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SCREENING OF STAMMS OF MUSHROOMS
OF THE SORT OF TRICHODERMA AND MORTIERELLA
FOR THE DETERMINATION OF THE GROWTH STIMULATING
ACTIVITY OF THE LEGUMINOUS AND FORAGE CULTURES

Abstract. The results of the study of the growth-stimulating action of Trichoderma viride 22, Trichoderma
album 23, Trichoderma asperellum 1735, Trichoderma asperellum IM and Mortierellaalpina antigens isolated from
the soils of the Almaty region on the growth and development of leguminous and forage crops. It has been estab-
lished that the biologically active substances released by various species of the fungus of the genus Trichoderma in a
certain concentration stimulate the growth and development of plants of peas, beans, alfalfa and increase their
resistance to discases. The greatest growth-stimulating activity was possessed by 3% culture fluid of the fungus
Trichoderma viride 22 and Trichoderma album 23. Various concentrations of arachidonic acid obtained from the
fungus Mortierella sp. Stimulated the growth of the chickpea stem, and in peas and alfalfa - except for the growth of
the stem and roots. The culture liquid Mortirella sp. in 5% and 10% concentration had growth stimulating activity.
All test crops react differently to the action of growth substances produced by the fungus Mortierella sp. The use of
arachidonic acid reduced root growth, but stimulated stem growth in chickpeas. In alfalfa and peas, the stimulating
effect of arachidonic acid on the stem and root was observed in all variants of the experiment. The purpose of the
study was to study the growth-stimulating propertics of the isolated fungi of the general 7richoderma and
Mortierella, a producer of arachidonic acid, on legumes and fodder crops.
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Reduced growth in perennial and annual herbs, soybeans, peanuts, hawthorn and horticultural crops,
reduction of soil fertility and reduction of crop cultivation culture, anddeclining productivity of growing
crops. At the same time, the chemicals of plant protection and fertilizer application have led to a sharp
reduction. In this case, one of the ways to overcome this problem is to switch from biological and ecolo-
gically safe farming through the widespread introduction of seedlings of bean, peanut butter plants with
symbiotic activity [1-3].

Peanut cultures are one of the most important organic and biological sources of biological nitrogen,
also an important source of vegetable protein, a good source of cereal crops, and increased soil fertility.

He is paying great attention to bean crops in world agriculture. The sown area of bean crops in the
world is about 100 million tons. and it reaches 20% of the gross crop yield. Grain and leguminous crops
take an important place in the raw material balance of the state among different agricultural crops,

providing the production of high protein products in the direction of food and livestock resources
[4-6].
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In order to address the problem of the protection of grain and leguminous crops, it is necessary to use
protective methods to reduce pathogenic potential (potential) in soil and seeds. Every year, there is a great
interest in specific biological and environmentally sound methods of combating agricultural pests and
diseases [7-9]. However, biological agents are widely used in agriculture on the basis of microb antago-
nists that inhibit the pathogenicity of cultural plants as an alternative to chemicals. Often, the blocking of
such biological agents is based on biological control directly from the dominant principle of plant
microflora in the environment [10-14].

Microscopic mushrooms of Trichoderma are biological control agents that provide essential antibio-
tics and hydrolase (chitinase and glucanase), which provide a set of antipathogenic factors, which are the
basis of plant protection from pathogenic organisms. In order to improve the behavior of Trichoderma
mushrooms, it is planned to create complex preparations with other fungal fungi that perform useful
functions of plants.In recent years, Mortierella sp. Supposes that natural biologically active substances are
based on the strengthening of plant protection mechanisms by using the ellipses, which suppose the other
side effects that promote plant resistance to pathogens. a great deal of attention is paid to arachidic acid,
which relates to unsaturated, unsaturated fatty acids that form with mushrooms [15-18].

The object of the research is the Trichoderma mushroom strains extracted from the rhizosphere of the
cucumber cultivated in the «Ammameibak» farm in the Karasai district of the Karasai district of the
Sarykand district of the Sarkand arca and the Siberian Biochemistry of the Scriabin Microorganisms of
the Russian Federation andInstitute of Physiology, Mortierella sp. mushrooms and arachidonic acid were
used. In addition, seeds of "Ikarda", peat "Ambrosia" and "Cenernia" varieties of seeds were used in the
study, each of which was used in 60 copies.

Trichoderma and Mortierella sp. In order to investigate the growth activity of the plants by the action
of mushrooms, three methods were performed.

In the first experiment, seeds 22, 23, 175, IM strains of Trichoderma mushrooms with different
biologically active ingredients grown in 7 days were fertilized for 2 hours in 50% and 3% culture fluids.

In the second practice, Mortierella sp. The main biologically active ingredient of the mushroom is
the lipid nature of arachidonic acid. We cultivated seeds of seeds: in 10 liters of water we have processed
1.2 mg of arachidon acids, 0.6 mg and 0.3 mg.

In the third experiment - Mortierella sp., Grown on day 11, in a water-treated environment at a
concentration of 5 and 10%. We have determined the growth activity of the fungus cultured fluid.

Initially, the seeds were put into the Petri dish and the containers to the sterile soil, which was put
into solid feeding medium by Kovrovsev, and then cultivated in a thermostat at 25 °C for two days and
then for 7 days. We took distilled water as a controller [19].

We have determined the effects of the culture of fungicidal and the effect of arachidic acid on the
growth of seeds, the length of sprouts and the growth of the seeds. On the 7th day, we measured the
germination, biometric sightings and mass of sprouts. We used standard methods of mathematical
processing of the obtained results. [20, 21].

Results and Discussion: In practice, the following results were obtained from seeds grown in the soil:
The varieties of "Ambrosia" and "Oregon" were not grown, as the cultured liquids of 7richoderma
mushrooms 22, 175, 30, IM were poisonous at 1: 2 concentration in the water. The 1: 2 crushed concentra-
tion of the culture fluids of the /75 and 30 strains of Trichoderma mushrooms was toxic for the "lkarda"
grade of chick. However, at such concentrations, Trichoderma viride 22 and Trichoderma asperellum
were not very toxic to peat seeds treated by /M strains, because the growth of the shoots was weak.

Trichoderma viride 22, Trichoderma album 23, has been active in improving the growth of fungus
when cultivating seeds with 3% culture fluid from Trichoderma mushroom. However, the strains
Trichoderma asperellum 175 only increased the root growth (table 1).

In practice, Trichoderma asperellum was less toxic to /M than the strains of Trichoderma album 23
for root vein growth and growth. For cultivation of clover, 50% of the culture fluid of the /75, /M, 30 and
22 strains of Trichoderma mushroom was not poisonous (table 1).

Significant growth activity was detected when cultivating the "Ambrosia" bean type with 3% culture
fluid of Trichoderma 22, 23, IM strains. These strains have improved the growth of the growth of bean
veins and roots.
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Table 1 — Indicators of growth activity of cultured aquatic fungi Trichoderma (chickpeas, cloves and peas)

Calcula_tion_ of laboratory Lengih, om
Crop Stamp name germination of seeds
a piece % seeds grow up
50% culture fluid
Control 57 95 1,6+0,1 4.3+0,2
To Luceme Trichodermaviride 22 60 100 1,8+0,1 54402
«The most .
beautifub Trichoderma aspervellum 175 33 55 1,7+0,1 3,1£0.2
Trichoderma aspervellum IM 45 75 1,620,1 42402
Trichoderma aspevellum30 39 65 1,9+0,1 41+02
3% culture fluid
Control 57 95 10,0+£0.4 12,9+0.8
Trichoderma vivide 22 60 100 11,7+0,8 17,2+1,0
ﬁiiﬁr o Trichoderma album 23 57 95 8,0+0,9 8,1x14
Trichoderma aspervellum IM 51 85 6,3+0,5 21,612
Trichoderma aspervellum 175 57 95 6,4+0.9 15,712
Control 60 100 3,7+0.2 3,702
The «Greatest» Trichoderma viride 22 60 100 4,020,1 3,940,1
in Lucerne
Trichoderma album 23 60 100 4.1+0,2 4.3+0,1
Trichoderma aspervellum IM 60 100 3,610,1 3,3+0,1
Control 39 65 4,1+0,1 3,9+0,2
Butcher Trichoderma virvide 22 45 75 5,3+0,1 5,4+0,1
«Ambrosia» Trichoderma album 23 48 80 4,640,1 6.4+0,2
Trichoderma aspervellum IM 42 70 3,3+0.,5 5,810
Table 2 — Indicators of growth of arachidon acids (chickpeas, cloves and peas)
Arachidonic acid The growing number of seeds Length, cm
concentration, unit of mg a piece % o6t grow up
Noah «Ickarda»
Control 60 100 11,4+0.4 4.3+0.4
1,2 60 100 7,106 6,106
0,6 60 100 8,4+0.6 6,5+0,7
0,3 60 100 4,6+03 3,602
The "Greatest" in Lucerne
Control 60 100 2,940.1 3,0+0,1
1,2 60 100 3,7£0.2 3,5+0.1
0,6 60 100 4,3+0,.2 3,9+0.1
0,3 60 100 3,1+0.1 3,9+0.1
Butcher "Ambrosia"
Control 51 85 6,4+0,2 5,0+0,1
1,2 51 85 7,2+0,1 55402
0,6 51 85 7,120,1 52401
0,3 45 75 5,9402 42401
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After 24 hours, when the peanut and lucerne were pushed with different concentrations of arachi-
donic acid, all seeds grew in volume and grown.

Mortierella sp. After treatment with arachidonic acid extracted from the mushroom, growth activity
was observed in the concentration of 1.2 mg and 0.6 mg (table 2).

From table 3, 1.2 mg of arachidic acid; When using the concentration of 0.6 mg and 0.3 mg, the root
growth activity of the "Ikarda" grade of the Knot decreased, but the growth of growth of the spleen in two
concentrations (1.2 mg and 0.6 mg) increased by 1.8 - 2.2 cm controlled. In the variant of Cucumber
seedlings, the activity of arachidic acid has been demonstrated in all tested concentrations.

Clover, pea and clover plants Mortierella sp. as a result of the study of the effects of the culture fluid,
showed that plants tested significantly increased the growth of sprouts and roots in the treatment of 5%
and 10% culture fluid (table 3).

Table 3 — Mortierella sp. Indicators of growth of fungal growth (beech, clover and peanut butter)

The number of
Crop Strain name germination, growing plants, Lt

a piece % root STOW up

Control 10 100% 7,6+0,1 12,102

Noah «Ickarday» Mortierellasp. 5% 10 100% 7,1£0,1 12,8+0.2
Mortierella sp. 10% 10 100% 14,240.1 25,5+0,2

Control 5 50% 2,1+0.1 10,0+0,1

fﬁﬁ%ﬁgm» Mortierellasp. 5% 10 100% 7.240,1 14,6+0,1
Mortierellasp. 10% 10 100% 6,7+0,1 16,4+0,1

To Lucerne Control 20 100% 3,0+0,1 2,7+0,1
«The most Mortierellasp. 5% 20 100% 4.8+0.1 3,8+0,1
beautiful Mortierellasp. 10% 20 100% 5,0+0.1 41201

Mortierella sp. One of the better options for the active growth of the fungal cultivation of the fungus
was the Ambrionia grade of the bean cultivated by 5% cultured fluid. This concentration showed triple the
growth of the rootstock of beetles, and 50% of the growth of the sprouts. Mortierella sp. The 10-year-old
cultured mushroom culture had an effect on 40% growth of bean sprouts and 24% of the root length.
There was a concentration of 5% of the culture fluid to treat the seeds of the seeds of "Ambrionia".

Mortar spinning seeds of "lkarda" peppers are obtained by Mortierella sp. 5% culture fungus fungus,
the intensity of growth of sprouts and veins was within the control version, and the 10-point culture fluid
showed 68.3% and 50% vascular growth activity.

Mortierella sp., Grown in nutrient medium with oatmeal, sodium citrate and zinc sulphate. when
cultivating 5% and 10% fungal culture of the fungus, the spleen and roots of cranberry «the Green
Quarter» showed the worst growth activity.

Mortierella sp. In the 10-point concentration of culinary fluid, cervical roots have shown increased
activity by 42%, and the length of the spleen increased by 19% when cultured by a 5-well culture con-
centration. When cultivating 5% of the culture fluid concentration, the length of the sprout was appro-
ximately the same when the root length was 26% and 10% was treated with culture fluid.

When using arachidon acid it reduced the growth of the "lkarda" peat's root growth, but showed an
increase in growth rates of sprouting. In alfalfa and asparagus, the activity of arachidic acid has been
observed in all varieties with intense activity of growth and root growth.

In this regard, as a result of the research, four Morrerella sp. mushroom, which has a different effect
on growth intensity. In fact, biologically active substances that form different types of Trichoderma
mushrooms activate the growth of beans, chickpeas and cucumber plants in specific concentrations and
mcrease the resistance to the disease. As a result of research, mushroom strains of Trichoderma viride 22,
Trichoderma album 23 and Trichoderma asperellum IM (concentration of 3% culture fluid) showed
considerable efficiency in growth activity. Meanwhile, arachidic acid (1.2% and 0.6%) has increased the
growth of noxious beans by 72%, peanut and peppers by 30-35% and roots by 48.2-70%. Mortierella sp.




News of the National Academy of Sciences of the Republic of Kazakhstan

The concentration of 10% fungal culture of fungus has increased significantly. Therefore 7richoderma
and Mortierella sp. can be used to increase the productive potential of plants in crop production and to
obtain ecologically clean products, based on the culture fluid of the fungus.

The results of the study of the growth-stimulating effect of Trichoderma viride 22, Trichoderma
album 23, Trichoderma asperellum 175, Trichoderma asperellum IM and Mortierella alpine antigens
isolated from light chestnut soils of the Almaty region on growth and development of leguminous and
forage crops are presented. It is established that the biologically active substances released by various
species of the fungus of the genus 7richoderma in a certain concentration stimulate the growth and
development of plants of peas, beans, alfalfa and increase their resistance to diseases. The greatest
growth-stimulating activity was possessed by 3% culture liquid of the fungus 7richoderma viride 22 and
Trichoderma album 23. . Different concentrations of arachidonic acid obtained from the fungus
Mortierella sp. stimulated the growth of the chickpea stalk, and in peas and alfalfa - except for the growth
of the stem and roots. The culture liquid Mortirella sp. in 5% and 10% concentration had growth stimu-
lating activity. The use of arachidonic acid reduced root growth, but stimulated stem growth in chickpea.
In alfalfa and peas, the stimulating effect of arachidonic acid on the stem and root was observed in all
variants of the experiment. All test crops react differently to the action of growth substances produced by
the fungus Mortierella sp.
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BYPIIAKTEI )KOHE MAJTA3BIKTHIK JAKBLIIAP/IEIH OCY BEJICEHALIITTH
APTTEIPY YIITH TRICHODERMA KOHE MORTIERELLA CAHBIPAYKYJIAKTAPIBIH
IITAMM/IAPEIH IPIKTEI AJTY

AHHOTanNMsI. BypImakTel »KoHE MaNA3BIKTHIK AAKbUITAPIBIH JAMY bIHA JKOHE 6CYIHE ATIMAThI OOJIBICHIHBIH, TOIIbI-
parbIHaH OemiHIN anelHFaH 1richoderma >xoHe Mortierella CaHBIPAyKYJIAKTap-aHTATOHHCTEPIHIH 6Cy OeICeHaLTiri
seprrenni. Trichoderma caHBIpayKYJIAKTAPBIHBIH 9P TYPJI TYpJACPIMEH OOHETIH OMOJOTHAIBIK OCJICeHAl 3aTTap
HAKTHI KOHICHTPAUHAAA OypIIaK, acOYPIIAK »KOHC YKOHBIIIKA 6CIMAIKTCPIHIH 6CYiH KOHC TAMYBIH KAKCAPTTHI KOHC
OJIAPABIH aYPY¥Fa TO3IMILIITIH >KOFapIaTTel. 1richoderma viride 22 xoue Trichoderma album?23 caHpIpayKyJIakra-
PBIHBIH KYJIbTYPAIIbl CYHBIKTHIFBIHEIH 3%-bI 6CIMIIKTIH 6cy OeICeHILNITIH apTThIpabl. Mortierella sp. CaHBIpayKy-
JaFbIHAH OOJIHIN ANBIHFAH APAXUIOH KBIIIKBUIBIHBIH Op TYPJl KOHIICHTPAIMSIAPEI HOKAT OCIMIITIHIH CaOaFbIHbIH
6CyiH, aJ OypIIaK >koHE >KOHBIIKA 6CIMIIKTEPiHIH cadarbl MCH TAMBIPIAPBIHBIH OCYIH JKaKcapTTsl. Mortierella sp.
KyJIBTY PAIbl CYHBIKTBIFBIHBIH 5% skone 10% KOHIEHTpammsiaChl 6CIMAIKTEPAIH 6Cy OCICEHAUNTIHE He OONIBL
CerHamFaH aybll MIAPyambUIbIK JakeLiaap Mortierella sp. caHbIpayKyJIarbIMEH TY3CTiH, ApPaXUIOH KbIIIKBIIBI 6CY
KAapKBIHIBLIBIFBIHA Op TYPII 9CepiH Turizai. Anm Trichoderma viride 22, Trichoderma album 23 sxoue Trichoderma
asperellum 1M (3%-aBIK KyJIbTYPaTAbl CYHBIKTHIFBIHBIH KOHICHTPAIMACH]) CAHBIPAY KYJIAKTAPABIH [ITAMMIAPH 6CY
Oencenniniri Oo¥bIHIIA THIMIUTIK KepcerTi. Trichoderma 22, 23 xane Trichoderma asperellum IM caHpIpayKy-
JMAKTAPABIH IOTAMIAPBIHAA TCHKEY CIEKTPI OalKamapl, omap OapibIK CHIHAJFAH MATOTCHACPAIH ©CYiH OafylarTsl,
ecyaiH Oasymay 30HACH 40-45 MM O0IIBL

Tyiiin ce3mep: apaxuIOH KbINIKbUIBI, OYPIIAKTHI )KOHE MAJA3BIKTHIK JAKBLIIAP, MHKPOCKOIMSIIBIK CAHBIPAY-
KYJ1aKTap, 6cy OCICCHILTIriHIH oCcepi.




ISSN 2224-5308 Series of biological and medical. 1. 2019

A. III. MamGaesa', A. K. Caxanos?, O. H. IJIeMmypaz,
K. H. IHeMmeeBa3, b. b. Tm“mmrnTOBa“, B. Jo3oBuuka®

"HAO «Kazaxckuit HarmoHambHEILI arpapHEIi yHHBEpCHTET», Amvatsl, KasaxcTa,

*TOO «Hay4HO-TIPOM3BOCTBCHHBIH IIEHTP MHKPOGHOIOTHH H BHPYCOJIOTHI», Amvarsl, Kasaxcran,
’Kasaxckuii HAMOHATBHBIH YHHBEPCHTET MM, anb-Dapabu, Amvatsr, Kazaxcran,
*Mesx 1y Hapo IHBIH Ka3aXCKO-TYpelKHil yHHBepcHTeT HM. Xomka Axvena Sicasn, Typkectan, Kazaxcran,
°T'oCy JapCTBEHHBIH HAYIHO-HCCTIEI0BATE THCKHIT HHCTHTY T« 3aIIMTa pacTeHuin», Benoctok, Tlompma

CKPHHUHI' IITAMMOB I'PUBOB POJA TRICHODERMA U MORTIERELLA
JJA ONPEJEJEHHUA POCTCTUMYJIUPYIOIIEU AKTUBHOCTH
BOBOBbBIX 1 KOPMOBBIX KYJbTYP

Annortamus. [IpuBeaeHsI Pe3ynbTaThl HCCICIOBAHHS POCTCTHMYIHMPYIOIIETO ACHCTBHA INTAMMOB — aHTA-
TOHUCTOB Trichoderma viride 22, Trichoderma album 23, Trichoderma asperellum 175, Trichoderma asperellum
1M u Mortierella alpine, BBIICACHHBIX H3 CBCTIIO-KAMITAHOBBIX MOYB AMATHHCKOH 00IaCTH, HA POCT H PA3BHUTHUC
6000BBIX M KOPMOBBIX KYJbTYP. YCTAHOBICHO, YTO OHOJOTHYECKH AKTHBHBIC BEIICCTBA BBIACILICMbIC, PA3THIHBIMHI
Buaamu rpuda poaa 7richodermas onpeaeICHHON KOHIICHTPANH CTHMYJIMPYIOT POCT M PA3BUTHE PACTCHUI TOPOXa,
0000B, JIOUCPHBI M MOBHIMIAIOT HX YCTOWYMBOCTE K 00I¢3HAM. HamOompmieli poCcTOCTHMY THPYIOIICH AKTHBHOCTHIO
obmamana 3% KyIbTypaidbHas XHAKOCTH Tpudba Trichodermaviride 22 wm Trichodermaalbum 23. Pa3muaxbie
KOHIICHTPALMH APAXHIOHOBOH KHCIIOTHL, IIOJIYYCHHON U3 epuba Mortierellasp. CTHMY THPOBAIH POCT CTEOIA HyTA, a
V ropoxa H JIOLECPHBI — KpoMe pocta creOi u kKopHu. KynbrypanbHas xuakocts Mortirellasp. B 5%-v0# u 10%-
HOH KOHIICHTPAIMK 001a/1aJ1a POCTCTHMY IMPYIOIIEH aKTHBHOCTHIO. [IpHMEHEHHE apaxuIOHOBOH KHUCIOTHI CHIDKAIA
MIPUPOCT KOPHS, HO CTHMYJHMPOBAJIA POCT CTEONI y HyTa. Y JIOLEPHBI W TrOpoxa HAOMOAAIOCH CTHMYJIHPYIOMICE
JICHCTBHE ApaxMIOHOBOW KHCIOTHI HA CTEOETh M KOPCHb BO BCEX BAPHAHTAX OMBITA. BCe HMCHBITYEMBIE CEIBCKO-
XOBSHCTBCHHBIC KYJBTYPhI MO-PA3HOMY PEarHpylOT Ha JCHCTBHE POCTOBBIX BEINECTB, MPOJIYLHPYEMBIX IpPHOOM
Mortierellasp.

KimoueBbie c/I0Ba: apaxumoHOBAs KUCIOTA, OOOOBBIE W KOPMOBBIC KYJIBTYPBL, MHKPOCKOIHYECKHE T'PHOBI,
BIMSTHHC AaKTHBHOCTH POCTA.
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