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NEW STRAINS OF FUNGI OF GENUS TRICHODERMA,
ALLOCATED FROM THE RHIZOSPHERE
OF CUCUMBERS AND POTATOES GROWING
IN THE ALMATY REGION

Abstract. This paper presents the results of a microbiological analysis of soil samples taken from the rhizo-
sphere of potato of sort "Gala" andrhizosphere of cucumbers of "Buyan F1"sort,cultivated in the Almaty region of
Kazakhstan for the presence of soil saprophytic fungi of the genus «7Trichoderma». A morphological-microscopic
description of two new strains of «7richodermay fungus is given. According to the characteristic morphological and
microscopic features, the isolates obtained from the soil of the rhizosphere of the potato of sort "Gala" and cucum-
bers of sort "Buyan FI1" were accordingly attributed to the species «Trichoderma asperellumy» and «Trichoderma
albumy.

Keywords: rhizosphere, cucumber, potato, strain,fungi, Trichoderma.

One of the important areas of modern research is the increase in the productivity of plants. This
indicator depends on the species and the conditions of growing plants. Soil microorganisms have a great
influence on the growth and development of plants. It should be noted that among them there are both
phytopathogens having a negative effect, and microorganisms - antagonists, which have a positive effect
on the plant organism [1-3].

One of the most common microscopic fungi on the planet is the fungi of the genus Trichoderma,
suppressing more than 60 species of plant pathogens [1-3].

Very promising use of preparations based on fungi of the genus Trichoderma in the fight against root
rot. Root rot is currently a scourge of fields used for cereals, legumes, vegetable, technical and other
crops. Particularly dangerous are fusarium root rot, the causative agents of which are fungi of the genus
Fusarium. They infect both cucumbers and potatoes throughout the entire vegetation period [4-6]. Some
species of Fusarium produce dangerous mycotoxins, infecting the grain, causing severe diseases of people
and animals [7].

In addition to Fusarium rot, great harm is caused by white rot, the causative agent of Sclerotinia-
sclerotiorum. The disease affects plants of both open and protected soil. It appears on all plant organs in
all phases of their development. It causes death of seedlings, wilting of adult plants, decay of fruits [8].
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In the late stages of growth and development of the plant, it is affected by an alternaria, the causative
agent of which is Alternaria spp. Infection of crops with an alternaria begins with the spores left on the
stubble. Infection can also occur during the vegetative period [9].

It should also be noted such a disease as late blight, the causative agent of which is Phytophtho-
rainfestans [10].

Phytophthora, like any fungus, consists of mycelium, sporangium and conidia. Mycelium has the
form of a web of white color. It lives and develops in the tissues of plants. The fungus multiplies by
spores and asexual means - conidia. Spores are formed in sporangia. After the spores mature, the
membrane of the sporangium bursts, and they come out. Further, spread with water, get on plants and start
anew life cycle.

The purpose of this work was to identify fungi of the genus Trichoderma in the rhizosphere of
cucumbers of the brand "Buyan FI1" and potato varieties "Gala", growing in the Almaty region for further
use as agents of biological control of phytopathogens affecting vegetable crops.

Materials and methods. The soil samples obtained in 2017 from the rhizosphere of "Buyan FI1"
cucumbers and "Gala" potato growing in the «Galym» farm of the Sarkand district of the Almaty region
served as the object of the study.

The isolation of fungi from soil samples was carried out by methods commonly used in microbio-
logy [11].

The soil suspension was plated on a Czapek nutrient medium in Petri dishes.

The composition of the Czapek medium (g/l): sucrose — 20.0; NaNO; — 2.0; KH,PO, — 1.0;
MgSQO,4-7H,0 — 0.5; KCI - 0.5; FeSO4-H,0 — 0.01; agar — 20.0.

The fungal colonies were isolated from petri dishes on a sloping nutrient medium of the same
composition. A pure culture of the fungus (strain) was obtained after a number of passages.

Morphological and microscopic studies of isolated strains were carried out on the Czapek medium,
identification was carried out according to the corresponding determinants [5, 10].

Results and discussions. Microbiological analysis of soil samples from the potato and cucumber
rhizosphere was carried out in the "Galym" farm of Sarkand district, Almaty region. From the rhizosphere
of the potato "Gala" and cucumbers "Buyan FI1" there was isolated one isolate of the fungus genus —
Trichoderma.

Morphological and microscopic characteristics of the isolate isolated from the rhizosphere of the
"Gala" carofel.

On Czapek's medium, a powerful, smooth, radially divergent substratum mycelium of gray color first
develops. The grayish shade of the mycelium is created by a certain elevation of mycelia to the surface of
the substrate. For two days, the average radius of the colony reaches 3-4 cm. The average diameter of the
vegetative hypha is 8-15 microns. The surface of the fungal colony before the formation of the aerial my-
celium is even, uniformly fibrous, diverging from the center of the sowing to the periphery. 30-35 hours
after sowing, a uniform aerial mycelium of a cotton-like structure, grayish-white, rises from substrate
mycelia. The aerial mycelium gazon develops with a slight (2-3 mm) lag from the edge of the colonies
formed by the substrate mycelium.

The onset of conidia occurs gradually within 70-80 hours after inoculation with a culture content in a
thermostat at 27 °C. Conidation occurs in the entire surface of the lawn at first in the form of small
scattered glomeruli 3-5 mm in size, and then they expand to form a continuous conidial lawn.

The color of the conidial lawn changes from matte to a light green hue at young age to matt dark
green in adulthood.

On cone-shaped water, the conidiophores rise upward, regardless of the position of vegetative
mycelial hyphae, in mature form and their height is about 40-50 microns on average; they are branched
dichotomically or cruciform, the diameter of the middle part is 5-6 microns. The lateral branches diverge
from the main branch of the conidiophore by tiers and the lower lateral branches can give secondary
branches, at the end of which the whiskers are located sterigmata not more than 4 pieces in one place.
Sterigmata are keg-shaped, the length on average is 5 microns. At the end of the sterigmata, conidial
heads are formed, they are spherical, up to 10 microns in diameter. In the heads under the microscope,
conidiespores are looked through, which easily decompose during maturation, especially at high humidity.
The spores are spherical and rarely, with a single examination pale green, but in mass dark green,
diameter 2.5-3.5 microns.
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a b

Picture 1 — Culture of the «Trichodermaasperellum» fungus:
a — growth on Czapek's nutrient medium; b — microstructure

There are intercalary chlamydospores, spherical, smooth with a diameter of 8-10 microns. The
reverse side of the colony is not colored. The mature culture of this fungus is a specific mushroom smell.

According to morphological and microscopic features, the isolate is referred to the species
Trichodermaasperellum (Picture 1).

Morphological and microscopic characteristics of the isolate isolated from the rhizosphere of the
cucumber of "Buyan F1"grade.

On Czapek's medium, an abundant colorless (glassy) mycelium first develops, which extends radially
from the sowing point, forming a flat colony of fibrous structure. The average diameter of the vegetative
hypha is 9-12 microns. For two days, the average radius of the colonies reaches only 1-1.5 cm, and by the
beginning of the second week of growth it is 3-4 cm. At this time, separate white bundles of the aerial
mycelium appear on the surface of the fungal colony, resembling cumulus clouds. The size of these beams
is initially from 2 to 5 mm, then they gradually growing together, merge with one another, forming a
continuous, bumpy mushroom lawn. The aerial mycelium lags 10-15 mm behind the substrate in its
development.

By the middle of the second week of growth on the surface of the mushroom lawn, small, rare, white
with a yellow hue of grains appear (the beginning of conidia formation), which gradually turn to the egg-
yellow and then the greenish-yellow color by the end of the second week of growth. In comparison with
other species of the genus, the growth and development of this species is much slower.

a b

Picture 2 — Culture of the Trichoderma albumfungus:
a — growth on Czapek's nutrient medium; 6 — microstructure
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On congeneric water, the conidiophores are well distinguishable, they rise from the branches of the
aerial mycelium and have a height of 25-30 microns, and the diameter of the middle part is 5-6 microns.
Branching dichotomeric, most often, cruciform. At the ends of the branches sterigmataare placed, their
number is not more than 5, and the dimensions may be different, but not more than 5 microns in length.
On the tops of the sterigma there are colorless conidial heads of round form, consisting of a conidia-con
cluster of glued together mucous substances. These conidial heads outwardly resemble berries of
blackberries and have a size of 12-15 microns. Conidies in the heads under the microscope are well seen,
individually they are almost colorless, but they refract light, round, oval or ovate, often at one end
somewhat pointed, smooth, with an average value of 4x3.5 microns.

Chlamydospores are rare, intercalary, round, smooth-walled, 6-8 microns in diameter. During the
development of the fungus, the pigment is not released into the substrate. However, the reverse side of the
colony is yellow. According to morphological and microscopic features, the isolate is referred to the
Trichoderma album (Picture 2).

Thus, two new strains of the Trichoderma fungus are isolated from the rhizosphere of the
"Gala" potato and the "Buyan F1" cucumbers cultivated in the Almaty region of Kazakhstan, classified
according to morphological and microscopic characteristics as Trichodermaasperellum and Tricho-
derma album. It is planned to study the antagonistic activity of new strains against pathogens of potato
and cucumber diseases with the aim of developing effective domestic biopreparations for plant
protection on their basis.
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AJIMATBI OBJIBICBIHJIA OCETIH KAPTOII ITIEH KUSIP
PU30CPEPACBIHAH BOJITHIII AJIBIHFAH TRICHODERMA TEKTEC
CAHBIPAYKYJIAKTAPABIH "KAHA IITAMMJIAPBI

Annortanus. byn sxymeicra KazakctaHHBIH AJMAaThl OOJNBICEIHIA ©CIPUICTiH, KapTomn «I aray xoHe Kusp «F1
bysany puszochepacslHBIH TOIBIPAFbIHAH ANBIHFAH JKWHAKTa Trichoderma TeTiHIH campoUTTIK CaHBIpayKyJIaKTa-
PBIHBIH 0Oy YATLIEpiH MHUKPOOMONOTHSIIBIK Taugay HOTKenepi ycoiHbUFaH. Exi Trichoderma caHbIpayKy-
JIAKTapbIHBIH KaHa ITaMMAAPbIHA MUKPOCKOHUSUIBIK MOP(OIOTHSUIBIK, CHIIATTaMachl OepinreH. «/ aia» KapToIl 1eH
«F1 Bysau» KuApAbH pusocdepa TOIBIPAFbIHAH aXKBIPATHINl AJIBIHFAH, MOPQOIOTHSIBIK JKOHE MHKPOCKONHUSIIBIK
cUTIaThIHA TOH, THiciHIIe Trichoderma asperellum xone Trichodermaalbum Typaepine KaTKbI3bUIABL.

Kusip«bysin Fiymen «lanay» kaptoOblHbIH pusochepacblHaH anblHFaH, Trichoderma Tekrec caHpIpayKyJiaKrap
ecipiHIici Typajbl Jen, MiKip YChIHBULABL. Byl 3epTTey eH Kol TapanraH MUKPOCKOIHSUIBIK CaHbIpayKyJIaKTap Teri -
Trichoderma Tterine apHanaapl. Tamblp WIPIK KO3ABIPFBILITAPbIHA KapChl-AHTArOHU3M TaHBITaThIH [richoderma
CaHbIpayKyJIaK eHJIIpy YIIiH SKCHEPHMEHTTIK 9JIicTepi *acauabl. AnMarsl oOJNBICBIHIA Ocill Kelle jKaTKaH KOKeHic
JIaKbUIIApB! pr30cdepa TONbIPaFbIHAH, €H arpeCCUBTI aHTarOHUCTEP OOJTIHIN aTbIHIbI.

Tyiiin ce3nep: puzoctepa, Kusip, KapToI, IITaMM, CaHbIpayKyJI1akrap, Trichoderma.
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’HAO «Kazaxckuit HallHOHANBHbIH arpapHbIi yHHBepcHuTeT», Anmarsl, KazaxcraH,
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HOBBIE HITAMMBI I'PUBOB POJA TRICHODERMA,
BbIIEJIEHHBIE U3 PU3OC®EPHI OI'YPLIOB U KAPTO®EJI,
IMPOU3PACTAIOIINX B AIMATUHCKOU OBJIACTH

AunHoTanms. B Hacrosimedd paboTe mpencTaBleHBl pe3yJbTaThl MHUKPOOHMOJOTHYECKOTO aHaiu3a 00pasloB
MIOYBHI, B3ATHIX U3 pu3ochepsl kapToderns copta «/ ara» u orypHoB copTa «bysan F1», KyTbTHUBHPYEMBIX B ATMa-
TUHCKOW oOnactn KazaxcTana Ha Hanm4me MOYBEHHBIX CAalPOPUTHBIX TpuOOB pona Trichoderma. Jano mopdooro-
MHKPOCKOIIMYECKOE ONMCAHUe JBYX HOBBIX IITaMMOB rpuba Trichoderma. I1o XapakTepHbBIM MOP(OIOTHYECKHM U
MHKPOCKOIIMYECKUM TIPU3HAKAM M30JIATHL, IOJy4eHHbIE U3 IIOUBBI pu3ochepsl kaprodens copta «/ aia» U OrypLoB
copta «bysin F1», ObUIA COOTBETCTBEHHO OTHECCHBI K BUIaM 1richoderma asperellum w Trichodermaalbum.

KaroueBbie ciioBa: puzocdepa, orypiipl, kKaprodels, mramm, rpudsl, Trichoderma.
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