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THE INFLUENCE OF MICROORGANIZANTS ON THE PERENNIAL GRASSES

During their growth and development, plants are
influenced by a number of different factors. Among
them are external (exogenous) and internal (en-
dogenous). It is known that external factors, such
as environmental temperature, daylight hours, in-
solation intensity, etc. are beyond human control.
However, we can influence a significant number
of internal factors, including hormonal regulation.
Phytohormones are among the factors that regulate
plant development and growth.

Plant hormones play a key role in the growth and
development of plants, their response to environ-
mental factors, etc. They are able to increase plant
immunity, promote rooting, increase germination,
as well as improve germination, accelerate fruit
ripening, and reduce the negative effects of adverse
environmental factors, such as cold snap or drought.
The effectiveness of phytohormones is determined
primarily by their correlation, which is responsible
for the differentiation of plant tissues and organs.
When plants are exposed to increasingly negative
environmental factors, they often try to regulate the
levels of endogenous phytohormones in order to re-
duce the negative impact of environmental stress-
ors.

About 80% of rhizosphere microorganisms have
the ability to synthesize various phytohormones as
secondary metabolites. However, only a small part
of the microbial isolates can improve the growth and
development of plants, and contribute to their re-
sistance to stressors. Others have a neutral or even
negative effect on plant development.

The identification of microorganisms with bene-
ficial properties requires a significant amount of re-
search work to isolate and characterize microorgan-
isms, study their biological properties, etc. Based
on the results of our studies, we have selected two
agronomically useful bacteria from the vegetative
mass and rhizosphere of perennial grasses of the
genus Arrhenatherum. They were identified as Ba-
cillus simplex 1G and the endophyte Paenibacillus
polymyxa AL. The purpose of our work was to study
the ability of these microorganisms to synthesize
phytohormones, changes in their content in plants
after treatment, and the effect of this treatment on
the growth performance of perennial grasses of the
genus Arrhenatherum.

The analysis of the culture liquid of bacteria and
treated plants for the content of phytohormones was
carried out by high-performance liquid chromatog-
raphy, during the study, phytohormones from the
plant sample were extracted with 96% ethyl alcohol,

and the resulting extract was steamed and redis-
solved in 2 ml of ethanol. The bacterial extracellu-
lar phytohormones auxins, cytokinins, gibberellins
and abscisic acid were isolated from the superna-
tants of microbial culture fluids by extraction with
the following solvents: ethanol, ethyl acetate and
n-butanol, then evaporated and redissolved in 80%
ethanol. The plants were treated during the grow-
ing season two weeks after germination. Sampling
for phytohormone content was performed the day
after the treatment. Analysis of growth parameters
was carried out two weeks after treatment.

By its biological properties, Bacillus simplex 1G
was an effective regulator of the endogenous bal-
ance of plant phytohormones, and Paenibacillus
polymyxa AL was an active producer of cytokinin
phytohormones.

Treatment of perennial grasses with the culture
liquid of Bacillus simplex IG bacteria results in an
increase in the content of indoleacetic acid (IAA).
Most likely, this is due to the production of the main
precursor of IAA — tryptophan. Tryptophan is an im-
portant amino acid that changes the level of indole-
3-acetic acid (IAA) synthesis, unlike tryptophan’s
precursor, anthranilate, which inhibits IAA synthe-
sis. Indirect induction of IAA biosynthesis occurs due
to inhibition of anthranilate formation by tryptophan
by reducing the activity of anthranilate synthase. As
a result, under the action of Bacillus simplex 1G in
plants, the auxin pool changes and the formation of
the secondary root system of plants is accelerated,
which we observe in the study of growth parameters.
This significantly increases the absorption area and,
as a result, can improve plant nutrition and water
supply and increase their resistance to drought. The
use of this treatment directs plant metabolism to the
formation of the root system of plants, while there is
a slight inhibition of green mass development. At the
same time, a grass covering is formed, which is able
to better retain moisture, strengthen the soil and
prevent its erosion.

The treatment of perennial grasses of the genus
Arrhenatherum with endophytic bacteria Paeniba-
cillus polymyxa AL, on the contrary, stimulates the
intensive development of vegetative mass, which
we attribute to its ability to actively synthesize phy-
tohormones of cytokinin nature. It is this class of
phytohormones that is responsible for inhibiting
the aging process, cell division and differentiation,
and plays an important role in modulating the in-
nate immunity of plants. Thanks to cytokinins, the
supply of nutrients to the aerial parts of plants im-
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proves, water absorption is activated, and prema-
ture leaf aging is prevented. In a plant, cytokinins
are formed mainly in the roots and their involve-
ment in metabolism requires the translocation of
hormones to the aboveground organs by the xylem.
When bacteria get on the leaves, they are able to
enter the intercellular space and colonize it, syn-
thesizing this class of hormones directly at the site
of application. The treatment of plants with these
bacteria has resulted in a dense, fast-growing grass
cover that provides a significant yield of green mass.

Both bacteria were tested in the field on a mix-
ture of perennial grasses of the genera Arrhenather-
um, Festuca and Poa. The studies showed that a
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2-fold treatment of the mixture of grasses with Ba-
cillus simplex 1G culture liquid at the rate of 5 ml
of the product per 5 liters of working solution/20
hectares increased the absorption area of the root
system by 18-20%. With a similar treatment of per-
ennial grasses with Paenibacillus polymyxa AL cul-
ture liquid during the growing season, the yield of
vegetative mass increased by 30%.

Therefore, the creation and use of products based
on the above-mentioned microorganisms with con-
trasting properties may allow us to fully control the
development of perennial crops, accelerating the de-
velopment of the root system or, conversely, stimu-
lating the growth of green mass.
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EKOHOMIYHA EQEKTUBHICTb 3ACTOCYBAHHA
MEXAHI30BAHOIO ObPI3YBAHHA IHTEHCUBHUX HACAXKEHD AIBJIVHI
B YMOBAX JIIBOBEPEXHOTIO JIICOCTENY YKPAIHU

VY Gurbmrocti kpain 3axigHol €Bpomm 3 pPO3BU-
HYTHM CAIIBHUIITBOM CIIOCTEPIraeThCA TEHIEHIILA
JI0 CTBOPEHHSI CKOPOILIITHUX BHUCOKOIPOIYKTHBHUX
s0JIyHEBUX CalliB 13 IMUIBHUM PO3MIIIEHHAM JepeB
mpu popMyBaHHI MaJI000 €MHUX KPOH. B 1HTeHCHUB-
HUX HACAKeHHIX A0JIyHI HA cI1abopocaInX KJIOHO-
BUX IIJIIEIIax IJIsI OTPUMAHHS BUCOKUX 1 CTAOLIIBHUX
BPOKAIB IIOTPIOHO IIOCTIAHO KepyBATH IIPOIleCaMU
pocty 1 ILJIOZOHOIIEHHSA II0J0BHUX POCIKH, BILIMBA-
TH HA TpI/IBaJIlCTb TIPOAYKTHUBHOTO Heploﬁy BHUKOPHC-
TaHHA IePEB, AKICTH OTPUMAHOI IIPOAYKILI. 34 JaHu-
mu podpecopa Mika A. miist oTprMaHHA CTa0LIBHIX
BPOKAIB B 1HTEHCUBHUX HACAKeHHAX sa6yH1 Ha
KJIOHOBHX mzm_[enax CJIIJT ITOCTIMHO IIATPUMYBATH
pIBHOBATY MiK TIPOLIECAaMH POCTY 1 TIJTOTOHOIIIEHHS.
[TonbchKl BUEHI CagOBOAM CTBEPKYIOTD, IO ITHOTO
JIOCATAIOTh KOMILJIEKCOM arpOIIPUMOMIB, cepell STKMX
OCHOBHE MicIle 3aiiMae MexaHi30BaHe 00pI3yBaHHS
ILJIOJTOHOCHUX JepeB y a3y PO3BUTKY SOJIYHI «pO-
sKeBUM Oyker». Y IIPOMHCJIOBOMY CAXIBHUIITBI Kpa-
iH 3aximHOol €BPOMM IMIMPOKO 3aCTOCOBYETHCSA JAHUM
crroci6 oOpi3yBaHHA AepeB, TOIl AK B YKpaiHi ILJI0/10-
Bl HaCaIKeHHsS 00pI3yIThCA IIEPEBAKHO BPYYHY Y
3UMOBO-BeCHAHUM 11epio. Tomy, BUBYEHHS CTPOKIB
00pi3yBaHHS IHTEHCUBHUX HACAIMKEHHIX A0JIyHI Ta
IX eKOHOMIYHOI e()eKTHBHOCTI B yMOBAaX JIIBOOEpesk-
Horo Jlicocrerry Yipaiuu € akTyaJIbHUM MUTAHHAM
Ta MoTpedye TOTATKOBOTO BUBYEHHSI.

Mertoro mocmigsxeHb 0yJI0 HOPIBHATH €KOHOMIYHY
epeKTUBHICTH CTPOKIB MeXaH130BaHOT0 00P13yBAHHS
IHTEHCHBHIX HAaCaIKeHb SO0JIyHI 3 IOOAJIBIIOI pe-
KOMEHIAIIIEI0 BUPOOHUIITBY.

Jocmmkenuss 1mpoBomguin  BapomoB:xk 2020—
2021 pokiB y TOB «XapxkiBchbka (ppykTOBa KOMIIA-
HIs», 110 3HaxomuThes y ceal Kopobourino Yyryis-
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CBKOro paroHy XapKiBCbKIil obsacTi. IHTeHCHMBHMMA
A0JIyHEeBUH caf ILomieo 58,5 ra 3akjameHo 3a cxe-
moro 3,2%¥0,9 y 2017 pormi. JocmimxeHHs TPOBOIH-
JIOCH 3 JBOMA COpTaMu SI0JIYHI 3MMOBOTO CTPOKY JI0-
cruraduasa ‘Pener Cumupenxo’ ta ‘Tonmen Hemimec'.
O0pisyBaHHSA JepeB BUKOHYBAJIH 34 JOIIOMOI0I0 KOH-
TYPHOT'0 00pI3UMKa CerMeHTHOro Tuiry qipmu Fama.
OOpi3yBaHHS MPOBOJMJIM y TPHU CTPOKH: HAa IIO-
vaTKy Bererari (0epeseHb MICALB), y pa3y porKeBOro
Oykera (KBIT€HB), Ta MICJIS 300Py BPOKAIO (}KOBTEHB).
Kosxen BapiauT mocsiay 0yJio 3axkjIiageHo B TPhOX-
KpaTHi# moBTOpHOCTI. PO3Mip MOBTOPHOCTI CTAHOBUB
5 00JIIKOBUX JIepeB, PO3MIIIEHUX ITOCTIOBHO V PSIY.
001K BpOsKAI0 IPOBOIUIIN IIIJISIXOM 3BAKYBAHHS
IUTOMIB 3 KOYKHOIO JepeBa Ta 3HAXOIKEHHS cepes-
HbOI apudMEeTHUYHOI BPOKAMHOCTI, AK II0 IOBTOPEH-
HAX TAK 110 BapiaHTy B IILJIOMY. Y POKANHICTD COPTY
B TOHAX 3 TeKTapa BU3HAYAJIN IIJISIXOM IepepaxyH-
ky(3472 nepes/ra mpu cxemi camiuHA 3,2%0,9 ™).
Cepenuio Macy IUJIOMIB BU3HAYAJIHN IIJIAXOM 3BAKY-
BauHs 100 MOBLILHO BHOPAHMX ILIOAIB 1 TIJIEHHAM
orpuManoro pedyabraty Ha 100. Bupobuuyi BuTpa-
THU CKJIAJAJINCS IEePEBAKHO 13 XIMIYHOI'0O 3aXHUCTy Ha-
CayKeHb, yIOOpeHHs, 00pi3yBaHHs JepeB, 30MPaHHS
BPOKAIO Ta 3apo0ITHOI IJIATHA TPAIIBHUKAM. Y ce-
PeSHBOMY BUPOOHMYL BUTPATH 34 POKHU TOCIIIKEHD
crJianu 6smmabko 90 THC rpH./Ta HA PIK.
OOpi3ayBaHHSA JepeB IIPOBOAUINA 34 JOIOMOIOI0
KOHTYPHOI'0 00p13YMKa CErMEHTHOTO TUITY, pOPMYIO-
JH IJIOOOBY CTIHY Ha BiacTaxl 40 cM Bl IEHTPAJIb-
HOTO TPOBITHUKA Y HUKHIH ioro yactuHl Ta 30 cM y
BEPXHIM YaCTHHI.
Kpurepiem exoHOMIUYHOI e(peKTHBHOCTI € piBeHb
1 TEeMIIX 3POCTAHHS BAJIOBOI IIPOAYKIlI, T'POIIOBUX
HAIXOJ3KeHb, BAJIOBOTO 1 YMCTOTO JOXOMAY, IPUOYTKY



