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NITROGEN-FIXING BACTERIA OF WINTER WHEAT RHIZOSPHERE
DEPENDING ON THE INFLUENCE OF BIOLOGICALLY ACTIVE
PREPARATIONS ON THE BACKGROUND OF DIFFERENT PRECEDING
CROPS

Z. HRYTSAIENKO, Doctor of Agriculture
L.VOLOSHYNA, Post graduate student

In the article the analysis of Azotobacter bacteria which activity in the soil
depends on the influence of herbicide and plant growth regulators applied during the
seed treatment before sowing and after sprouting of winter wheat is given.

Crop productivity formation depends significantly on the supply of plants with
the mineral nutrition elements, primarily — with nitrogen. Microorganisms are one of
the sources of environmentally friendly biological nitrogen in the soil which are able
to fix molecular nitrogen of atmosphere [1, 2].

At present the ability to fix atmosphere nitrogen has been found in more than 60
genuses of soil microorganisms, including the Azotobacter bacteria.

Azotobacter is a unique microorganism adapted to a free existence. Almost all
its representatives are high-producing nitrogen fixers, metabolites of which contain
substances of phytohormonal action, organic acids, vitamins [4, 5].

The activity of Azotobacter bacteria in the soil depends on different factors
including chemical compounds which are widely used in agriculture.

Thus, the researchers argue that Azotobacter is very sensitive to herbicides. In
the investigations of B. Tulubaiev, N. Azymbegov [6], Z.M. Hrytsaienko and V.P.
Karpenko [7] it is determined that most of herbicides suppress the development of
Azotobacter in agricultural crops in the initial period after the application of
preparations. As for the influence of plant growth regulators on the formation of
associative symbiosis it is established that plant hormones in the concentrations that
stimulate plant growth, increase the development of Azotobacter bacteria
significantly, and the presowing treatment of cereals with phytohormones promotes
the increase of nitrogen-fixing microbial activity [8].

On that basis, the objective of our investigation was to determine the effect of
different norms of herbicide Lantselot 450 WG, applied separately and in
combination with growth regulator Biolan on the development of nitrogen-fixing
Azotobacter bacteria in winter wheat rhizosphere, the seeds of which were and
weren’t treated with growth regulator Radostim before sowing against maize for
silage and perennial grasses predecessors.

Research methods. The research was conducted in 2011-2012 on the
experimental field of training, research and production department of Uman National
University of Horticulture. Soil of the research field is podzolized chernozem, low
humus content heavy-loamy on loess with humus content in the plow layer (0-30cm)
—-3.3%. In the experiment, winter wheat "Smuglianka™ was sown after maize for
silage and perennial grasses predecessors.



Field experiments were laid out in accordance with the scheme given in the
tables.

In the phase of full tillering of winter wheat herbicide Lantselot 450 WG (Al
aminopiralid 300 g/kg and florasulam 150 g / kg) was applied in spring after seedling
stage at the rates of 13,23 and 33 g / ha; in the third variant Biolan was applied
separately (Al — Emistim C — 1.0 g / |, trace elements) by spraying seeds; in the
variants 7-9 PGR Biolan was applied in spring in the phase of tillering in
combinations with appropriate rates of Lantselot 450 WG; in the variants 10-17 seeds
were treated with Radostym (Al — Emistym C — 0,3 g / |, potassium salt of alpha-acid
naftylotstovoyi 1.0 ml / | and microelements) before sowing at the rate of 250 ml / t
(ground); in the variants 12-14 in spring in the phase of tillering Lantselot 450 WG at
the rates of 13, 23, and 33 g / ha was applied on the background; in the variant 11 in
spring in the phase of tillering only Biolan was applied on the background; and in the
variants 15-17 in spring in the phase of tillering Lantselot 450 WG was applied at the
rates of 12, 23, and 33 g / ha in combination with Biolan at the rates of 20 ml / ha on
the background.

Spraying was carried out using knapsack sprayer “Era-4”, consumption rate of
the working fluid is 300 | / ha. The number of nitrogen-fixing Azotobacter bacteria
was determined at the 10th and 25th days after applying preparations after
Zviagintsev and etc. [9].

Research results. As the result of the investigation it has been determined that
the associative Azotobacter bacteria are sensitive to the effects of herbicide and plant
growth regulators, independent from the preceding crop winter wheat has been grown
after. So, analyzing the growth of Azotobacter bacteria in winter wheat rhizosphere
after maize for silage predecessor, seeds of which haven’t been treated before sowing
it is determined 2% excess in control 1 in the variant with applying growth regulator
Biolan 20 ml / ha and 2, 9% with hand weeding (Table 1).

In the variants where pre-sowing treatment of winter wheat seeds grown after
the same predecessor was done, with growth regulator Radostym the growth of
nitrogen-fixing bacteria was more active. So, after treatment of winter wheat seeds
with growth regulator Radostym 250 ml / t (Table 1) it is registered the excess of
control 1 by 3,3%, in the variant with applying growth regulator Biolan after seedling
stage — by 4,2%, and also by 4,6% in the variant with hand weedings. When sowing
non-treated with Radostym winter wheat seeds after the perennial grasses predecessor
it was noticed the activation of growth and development of Azotobacter
microorganisms compared with control by 3,2% in the variant with applying growth
regulator Biolan (20 ml / ha) and by 4,0% in the variant with hand weeding (Table 2).

At the same time in the variants of the experiment when winter wheat seeds
were treated with growth regulators Radostym (250ml \ t) before sowing after
perennial grasses predecessor it was noticed more active growth of associative
nitrogen-fixing Azotobacter bacteria compared with control 1. The number of
overgrown lumps with microorganisms was higher than control 1 by 4.6% in the
variant with application of Biolan after seedling stage — by 4.4% and by 5.0% — in the
variant with hand weeding (Table 2).



1. Development of nitrogen-fixing Azotobacter bacteria under the effect of
different norms of herbicide Lantselot 450 WG and different application
methods of PGR Biolan and Radostym on winter wheat grown after maize for
silage predecessor (2011-2012)

On the 10" day after application of preparations
Variant of experiment Number of overgrown lumps of soil, pcs
0,
2011 2012 average for % to
the years control
Wlthout_appllcatlon of 46,5 441 453 100
preparations (control I)
Without application of
preparatlons + h_and weeding 474 45.8 46,6 102.9
during the growing season
(control 1)
Biolan 20 ml / ha 47,7 45,5 46,3 102,2
Lantselot 450 WG 13 g/ ha 34,6 33,0 33,8 74,6
Lantselot 450 WG23 g / ha 33,1 31,5 32,3 71,3
Lantselot 450 WG33 g/ ha 31,0 29,4 30,2 66,7
Lantselot 450 WG 13 g/ ha
+ Biolan 20 ml / ha 352 336 344 7539
Lantselot 450 WG. 23 g/ ha
+ Biolan 20 ml / ha 34,3 32,1 3355 4.0
Lantselot 450 WG. 33 g/ ha
+ Biolan 20 ml / ha 314 298 306 66,5
Radostym 250 ml / t — seed 47,6 46,0 46.8 103.3
treatment (ground)
Ground + Biolan 20 mur/ra. 48,0 46,4 47,2 104,2
Ground + Lantselot 450 WG 355 33.9 347 76.6
13 g/ha
Ground + Lantselot 450
WG23 g/ ha 34,3 32,7 33,5 74,0
Ground + Lantselot 450
WG33 g/ ha 31,6 29,7 30,8 68,0
Ground + Lantselot 450 WG
13 g/ ha + Biolan 20 ml / ha 364 348 356 786
Ground + Lantselot 450 WG
23 g/ ha + Biolan 20 ml / ha 347 33.1 339 748
Ground + Lantselot 450 WG
33 g/ ha+ Biolan 20 ml / ha 319 303 31t 68,7




2. Development of nitrogen-fixing Azotobacter bacteria under the effect of
different norms of herbicide Lantselot 450 WG and different application
methods of PGR Biolan and Radostym on winter wheat grown after the

perennial grasses predecessor (2011-2012)

Variant of experiment

On the 10" day after application of preparations

Number of overgrown lumps of soil, pcs

2011 2012 average for % to
the years control

Wlthout_appllcatlon of 48.3 46.7 475 100
preparations (control I)
Without application of
preparatlons + h_and weeding 49.9 48.9 49.4 1040
during the growing season
(control 1)
Biolan 20 ml / ha 49,8 48,2 49,0 103,2
Lantselot 450 WG 13 g/ ha 37,0 35,4 36,2 76,2
Lantselot 450 WG23 g / ha 35,1 35,7 34,3 72,2
Lantselot 450 WG33 g / ha 33,3 31,7 32,5 68,4
Lantselot 450 WG 13 g/ ha
+ Biolan 20 ml / ha 392 37,6 384 8038
Lantselot 450 WG. 23 g/ ha
+ Biolan 20 ml / ha 36,5 349 3.7 [
Lantselot 450 WG. 33 g/ ha
+ Biolan 20 ml / ha 342 326 334 704
Radostym 250 ml / t — seed 49.9 495 49,7 104.6
treatment (ground)
Ground + Biolan 20 ml / ha 49,9 49,3 49,6 104,4
Ground + Lantselot 450 WG 391 375 38.3 80,6
13 g/ha
Ground + Lantselot 450
WG23 g/ ha 37,4 35,8 36,6 76,8
Ground + Lantselot 450
WG33 g/ ha 34,2 32,3 334 70,3
Ground + Lantselot 450 WG
13 g/ ha + Biolan 20 ml / ha 382 398 390 82.1
Ground + Lantselot 450
WG23 g / ha + Biolan 20 ml 38,0 36,4 37,2 78,3
/ ha
Ground + Lantselot 450 WG 354 338 346 728

33 g/ha+ Biolan 20 ml / ha




As to applying of herbicide Lantselot after seedling stage on the background of
different predecessors it was determined that associative Azotobacter microorganisms
were sensitive to its effect too. The most toxic to them was the herbicide application
rate of 33 g / ha. In particular, on the 10th day after application of preparations after
the predecessor maize for silage on the background of non-treated before sowing
seeds the number of overgrown lumps of soil decreased at a rate of Lancelot of 13 g/
ha by 5.4% relatively to control 1, after application 23 g / ha — 28.7%, and in variant
after application 33 g / ha — by 33.3%.

Under the combined use of herbicide Lancelot with Biolan (20 ml / ha) on the
background of non-treated before sowing seeds with growth regulators Radostym on
the background of maize for silage predecessor the number of nitrogen-fixing
microorganisms decreased compared with control 1 at a herbicide rate of 13 g / ha by
24.1%, at a rate of 23h / ha — by 26%, and at a rate of 33h/ha — by 33.5% (Table 1).

According to the data, it can be stated that the use of herbicide mixed with plant
growth regulator reduces the toxic loading on the studied group of bacteria to some
extent.

Analyzing the impact of different rates and ways of application of preparations
after different predecessors, we also observed the reduction of overgrown lumps.

At the same time a certain regularity of growth of associative nitrogen fixers
was observed — with increasing a rate of herbicide (Tables 1 and 2) the number of
overgrown with soil bacteria lumps in relation to the control | decreased. However, it
IS necessary to point out that in the variants with the application of herbicide
Lantselot at the investigated rates on the background of pre-treatment of seeds with
the growth regulator Radostym, both separately and together with the growth
regulator Biolan applied after seedling stage on the background of different
predecessors, the number of overgrown soil lumps was albeit less than in control I,
but compared to the variant without treatment of seeds before sowing exceeded them.

With the application of the highest rate of herbicide Lantselot (33 g / ha) after
maize for silage predecessor on the background of non-treated before sowing seeds
with the growth regulator Radostym (Table 1) the number of overgrown soil lumps
was 66,7%, and with the application of pre-sowing treatment of seeds with the
growth regulator Radostym with the analogical rate of herbicide — 68%. On the
background of non-treated before sowing seeds after the predecessor perennial
grasses (Table 2) at the most toxic for Azotobacter rate of Lantselot (33 g / ha) the
number of overgrown soil lumps was 68,4%, on the background of treated before
sowing seeds with the growth regulator Radostym (at the same rate of herbicide) —
70,3%.

The growth of Azotobacter was fully restored on the 25" day after application of
preparations in all variants of the experiment. Only in the variant, in which the
highest rate of the herbicide Lancelot on the background of non-treated before
sowing seeds of winter wheat with the growth regulator Radostym and maize for
silage predecessor was applied the number of Azotobacter was lower than in the
control | by 4.2% (Table 1).



Conclusions

1. The pre-sowing treatment of winter wheat seeds with growth regulator
Radostym and post-sowing applying of growth regulator Biolan effect the growth and
development of Azotobacter bacteria positively.

2. Herbicide Lantselot 450 WG at the rates of 13, 23 and 33 g / ha applied after
seedling stage of winter wheat inhibits the growth of Azotobacter.

3. In winter wheat rhizosphere the most active growth of Azotobacter
microorganisms is observable under the pre-sowing treatment of seeds with growth
regulator Radostym (250 ml / t) and post-sowing treatment of crops with growth
regulator Biolan (20 ml / ha) after the perennial grasses predecessor.

4. The growth of Azotobacter in winter wheat rhizosphere recovers completely
on the 25" day after the use of preparations, except for the variant when herbicide
Lantselot 450 WG at the rates of 33 g / ha on the background of non-treated seeds
after maize for silage predecessor was used.
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I'puyaenko 3.M., Borowuna JI.I.

Azomepuxkcupyrowu daxkmepuu puzocghepvt 03umoil RUIEHUYbL 8 3A6UCUMOCU
om Oeiicmeus 0UONOCUYECKUAKMUGHBIX NpPenapamoé Ha Qone paziuuHbix
npeoulecm8eHHUKO8

B cmamve npeocmaenen ananuz d6axkmepuii pooa Azotobacter, OesmenvHocmb
KOMOpbIX 6 Nouse 3asucum om psoa Hakxmopos, 6 MOM YUCIe U XUMUYECKUX
COeOUHeHUli, — KOmopble  WUPOKO  NPUMEHSIOMCS 8  CEeNbCKOXO3AUCMEEHHOM
npouzeoocmee. Onpeodenero, umo Azotobacter yyscmseumener Kk 0elicmauro 2epouyuoos,
npuuem OONLUUHCMEO U3 HUX NOOAGNAIOM pazeumue da3omobakmepa 8 Nnocesax
CEeNbCKOXO3AUCMBEHHBIX KVIbMYP 8 HAYANbHBIU NEPUOO NOCe GHECeHUs NPenapamos.
IIpumenenue oice pecyiamopog pocma CMUMYIUpyem paseumue pacmenuti U
3HaAUUMeENbLHO nosviulaem pazsumue baxmeputi Azotobacter.

Mpi visicnunu, umo na pocm u pazeumue bakmeputi Azotobacter nonosicumensHo
elusiem npeonocesHas 00pabomKa cemsiH O3UMOU NULeHUYbL pe2YIsmopoM pocma
Paoocmum u nocneecxooosoe enecenue pecynamopa pocma buonan.l epouyuo
Jlanyenom 450 WG 6 nopmax 13, 23 u 33 2 / ea, 6HecenHblil nocie 8CX0008 03UMOL
nuweHuysl, uHeUOUpyem pocm azomobaxkmepa. B puzocghepe o3umoii nuienuybl
Haubonee aKmusHblll POCH MUKPOOP2aAHU3MO8 pooa Azotobacter nabrnodaemcs npu
npeonocesHou oopabomxe cemsn pecynsimopom pocma Paoocmum (250 mn / m) u npu
nocnescxo0060ll oopabomke pacmernutl peayisimopom pocma buonan (20 mn / ea) na
gorne npeduwiecmeeHHUKa MHo2oNemHue mpasvl. Pocm azomobaxkmepa 6 pusocghepe
O3UMOU NUIEHUYbl NOJTHOCMbIO BOCCMAHABIUBAEMC HA 25-1i 0eHb NOCle GHeCeHUs.
npenapamos, Kpome apuarma, eoe npumersau cepouyuo Jlanyenom 450 WG. 6 nopme
33 2/ ea Ha ¢hone He 0bpabomanHbIX neped NOCe8OM CeMAH N0 NPeOULeCNBEHHUKY
KVKYPY3a Ha CUJOC.

Knrouesvie cnosa. baxmepuu pooa Azotobacter, cepbuyuo, peeynrsamop pocma,
pusocgepa, npeduiecmseHHUK.

Hrytsaienko Z., Voloshyna L.
Nitrogen-fixing bacteria of winter wheat rhizosphere depending on the influence
of biologically active substances against different predecessers

In the article the analysis of Azotobacter bacteria which activity in the soil depends
on different factors including chemical compounds which are widely used in agriculture
Is given. It is determined that Azotobacter is sensitive to herbicides, besides the most of
them suppress the development of azotobacter of agricultural crops in the initial period
after the application of preperations. But the use of growth regulators stimulates the
growth of crops and promotes the development of Azotobacter bacteria significantly.

We’ve studied out that the presowing treatment of winter wheat seeds with
Radostim growth regulator and postemergence apply of Biolan growth regulator effect
the growth and development of Azotobacter bacteria positively. Lantselot herbicide 450
WG in the norms of 13, 23 and 33 g / ha used after seedling stage of winter wheat inhibit
the growth of azotobacter. In winter wheat rhizosphere the most active growth of



Azotobacter microorganisms is observable under the presowing treatment of seeds with
Radostim growth regulator (250 ml / t) and postemergence treatment of crops with
Biolan growth regulator (20 ml / ha) against the predecessor of perennial grasses. The
growth of azotobacter in winter wheat rhizosphere recovers completely on the 25" day
after the use of preparations, except for the variant when Lantselot herbicide 450 WG in
the norms of 13, 23 and 33 g / ha against non-treated seeds after maize for silage
predecessor was used.

Key words: Azotobacter bacteria, herbicide, growth regulator, rhizosphere,
predecessor.
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