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The problem definition. Under conditions of the
limited resource provision of the agricultural
enterprises of different types of ownership and
extreme agroclimatic phenomena, the scientific
developments aimed at optimizing the processes of
photosynthesis due to the use of physiologically active
matters for agricultural crops are becoming especially
topical. Plant growth regulators play a significant role
in modern technologies of cultivating these crops.
They contain a complex of active matters which
improve metabolic processes in the plants and their
resistance to stress situations, and also contribute to
increase of green mass and grains and improvement
of the technological qualities [1-6].

The state of studying the problem. In the re-
cent years, the range of plant growth regulators in
Ukraine includes several dozens preparations with
different active ingredients. Thus, for spiked cereals
we recommend Agrostimulin, w. s .s., Biolan, w. s .s.,
Biosyl, w. s .s., Vegestym, Vermistym D, w.s.,
Vympel, w.s, Emistym S, w. s .s. and other prepara-
tions used by means of pre-sowing seed treatment
and spraying of plants during the growing season.

However, due to instability of getting the
declared results in the farms of southern steppe of
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Ukraine the use of plant growth regulators is not
widespread when growingn spiked cereals.

At the same time, the range of plant growth
regulators is annually enriched with new preparations
that are little known to farmers.

Recently, the scientists of Kherson State Agricul-
tural University developed a new multipurpose im-
mune plant growth regulator («MIR»), which
accelerates plant growth and development, raises
their resistance to unfavourable environmental
conditions, which leads to increase of crop production
and improves the quality. Timely issue is to study the
feasibility of tank mixtures of pesticides and growth
regulators in the technology of growing crops, which
determines the topicality of the research.

Objectives and methods of the research. The
aim of the research is to study the efficacy of applying
tank mixtures of herbicides and multipurpose immune
regulator «MIR» for winter wheat crops. Experimental
work was performed in the experimental fields of the
Institute of Irrigated farming NAAS of Ukraine, State
Higher Educational Institution “Kherson State agricul-
tural University” and the research farm “Kakhovka”,
Kakhovka district, Kherson oblast in 2011 — 2012.
The soil of the experimental plots is dark chestnut
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middle loamy. Cultural and cropping methods of
growing spiked cereals are generally accepted for
conditions of non-irrigated agriculture in southern
steppe of Ukraine. Accounting and monitoring the
growth and development of plants were performed
according to methods of the field experiments and
ISO 4138-2002 [7,8]. The efficiency of the herbicide
was determined using the methods of the Institute of
Plant Protection NAAS of Ukraine [9, 10]. The area of
the plot was 35 m* the experiment was conducted
four times, the arrangement of the plots was
systematic. Spraying of the experimental plots was
conducted by knapsack sprayer “Titan-14". The con-
sumption rate of the solution was 200 I/ha.

The research results. A new plant growth regu-
lator is obtained on the basis of heteroauxin with a
high resistance to oxidation and a high degree of
assimilation of biologically active substance.

The preparation is protected by patents. Accord-
ing to the inventors of the preparation “MIR” it in-
creases the rate of intracellular reactions of energy
metabolism, photosynthesis and accumulation of
polysaccharides, proteins, enzymes and
phytohormones, it also strengthens immunity and
plant resistance to bacterial and fungus infections and
improves the ability of cells to absorb pesticides, mi-
nor plant nutrients and fertilizers used in tank mixtures
with growth regulators.

One of the reasons for the shortfall of the
planned harvest of cereals in southern steppe of
Ukraine is a considerable crop weediness,
represented by the diversity of varieties -
Descurainia Sophia L., Capsella bursa-pastoris L.,
Papaver rhoéas, pink thistle and others. Timely and
quality application of herbicides can reduce their
harmfulness.

The experience of the research institutions and
manufacturers suggests that an effective protection of
winter spiked cereals from weeds is provided by the
herbicide Granstar Gold 75 (water-soluble grains)
when using it at the end of spring tillering stage with
the consumption rate of 20-25 g/ha.

According to our research data at the Institute of
Irrigated farming the combination of chemical weeding
of winter wheat with immune plant growth regulator
“MIR” made it possible to reduce the consumption rate
of the herbicide Granstar Gold 75 (w-s g) by 20%
without reducing the protection efficiency. Thus,
weediness in the plots with one herbicide used de-
creased by 92.3 - 93.2%, and in the plots where tank
mixtures of herbicides and plant growth regulator were
applied it decreased by 92.9 - 93.8%.

The increase of yield capacity in the variants of
complex application of immune plant growth regulator
“MIR” and the herbicide with different consumption
rates (20-25 g/ha) does not differ (Table. 1).

Table 1 — Structure of winter wheat crops depending on the application of tank mixtures of the herbicide
Granstar Gold 75 (w-s g) and immune plant growth regulator “MIR” (IIF NAASof Ukraine, varie-

ty Kherson unbearded wheat)

Plant Amount of pro- Grains in Mass of | Yielding In- % to
Variant height, ductive stems, the ear, 1000 capacity, | crease trol
CcM pieces/M2 pcs grains, g t/ha t/ha contro
Control (without 76,9 433 26 35,2 2,88 - -
protection and plant
growth regulator) 74,5 424 25 34,5 2,60 - -
Granstar Gold 75 (w- 77,0 435 27 36,3 3,26 0,38 13,2
s g). 25g/ha 74,5 423 25 35,7 2,87 0,27 10,4
Granstar Gold 75 (w- 78,7 441 28 39,2 3,60 0,72 25,0
s g) 25g/ha + «MIR» 76,4 430 27 38,2 3,17 0,57 21,6
Granstar Gold 75 78,8 442 28 38,9 3,58 0,70 24,3
(W-s ).
20g/ha+«MIR> 76,2 429 27 38,0 3,14 0,54 20,8

Note: numerator— 2011 p., denominator— 2012 p.

The use of tank mixture of the herbicide
Granstar Gold 75, w-s g with the new plant growth
regulator does not have phytotoxic effect on winter
wheat crops. It is found that treatment of the experi-
mental plots in late spring tillering stage of winter
wheat with the tank mixture mentioned above
stimulates the growth and development of plants.
Thus, the height of plants in the plots treated is 1.7-
1.9 cm higher than the control variant. The use of the
immune plant growth regulator leads to the increase
of productive stems and amount of grains in the ear,
the weight of 1000 grains, the yielding capacity of
wheat increasing as well.

According to the experiment’s results the use of
tank mixture of the herbicide Granstar Gold 75 (w-s
g) and the immune plant growth regulator “MIR” at the
end of the third stage of organogenesis promoted the
increase of grain harvest by 24,3-25,0% in 2011, by
20,8-21,6% in 2012, at the same time by means of the

plant growth regulator by 11,1-11,8 and 10,42-11,22%
respectively.

Two-year production revision of the efficiency of
applying tank mixture of the herbicide Granstar Gold
75 (w-s @) (22 g/ha) and the immune plant growth
regulator “MIR” in the research farm “Kakhovka”,
Kakhovka district, Kherson oblast convincingly testi-
fies the suitability of this practice. Thus, in 2011 the
increase of winter wheat harvest (the variety of
Blagodarka) in the area of 10 hectares was 0.4 t/ha,
the yielding capacity being 3.7 t/ha or 12.6%; in 2012
— it was 0.3 t/ha, the yielding capacity being 2.8 t/ha or
12%. Weediness of the crops in both versions
decreased by 93.2 - 95.8% in 2011; in 2012 - by 91,6-
92,9%.

Using tank mixtures of the herbicides Dianat
w.s.c. (0.15 I/ha) + Logran 75 w.g. (8 g/ha) and the
plant growth regulator ‘MIR” in JV “Tavria Perspective”
(Kakhovka District, Kherson oblast) in the late spring
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tillering stage of winter wheat (the variety of Liona)
contributed to reducing weediness by 94.3% and
increasing grain yield by 7.1% (0.17 t/ha) in 2012, the
yielding capacity being 2.62 t/ha.

In the SHEE “KSAU” the experiment’s scheme to
study different ways of using the plant growth regula-
tor ‘MIR” in the technology of cultivating winter wheat
includes the following options:

1. Without treatment (control);

2. Treating crops in the spring tillering phase;

3. Treating crops in the phase of tubing;

4. Treating crops in the phase of grain ripening;

5. Treating seeds before sowing;

6. Treating seeds before sowing + treating crops
in the spring tillering phase;

7. Treating seeds before sowing + treating crops

in the phase of tubing;

8. Treating seeds before sowing + treating crops
in the phase of grain ripening.

According to the results obtained the highest
yield of winter wheat was provided by treatment of
seeds with the plant growth regulator ‘MIR” before
sowing - 3.83 t/ha, exceeding the control (without
treatment) by13.3%. Treating crops in the spring tiller-
ing phase (option 2) and applying the plant growth
regulator ‘MIR” to treat the seeds before sowing +
treating crops in the spring tillering phase (option 6)
contributed to the grain yield of 3.69; 3.78 t/ha, that
was below the maximum rate by 3.8% and 1.3%,
respectively. The yield increase in the above men-
tioned options arose from formation of greater
amount of productive stalks and ear length (Table 2).

Table 2 — Structure of winter wheat crops depending on the application of immune plant growth regula-
tor “MIR” (SHEE "KSAU", variety Driada 1, 2011 — 2012)

Variant of the Amount of stems Height, Ear length, Yielding capacity,

experiment total productive cMm cM t/ha
1 4,0 3,9 90,4 7,3 3,38
2 3,4 3,1 91,9 7,4 3,69
3 3,2 2,8 89,7 7,2 3,48
4 3,0 2,8 96,5 6,1 3,29
5 51 51 96,8 8,1 3,83
6 4,3 4,3 94,2 7,6 3,78
7 3,1 3,1 97,4 5,9 3,42
8 3,0 2,9 98,6 5,6 3,36

H|Po5, t/ha 0,12

Production tests of the new plant growth stimula-
tor were also carried out for crops of spring and winter

barley in the farms of Kherson oblast in 2012 — 2013,
the area being of 54 hectares (Table 3).

Table 3 — Yielding capacity of spiked cereals in the farms of Kherson oblast depending on the applica-
tion of immune plant growth regulator “MIR”

Yielding capacity, t/ha Uhlancreas% 7
Crop, variety Farm Fhou 2
stimulator with stimulator
Winter barley, Agricultural farm «Mir»,
Rosava Novotroitsk district 34 41 0.7 20,6
. Experimental field of IIF,
Spring barley, Stalker Belozerka district 1,9 2,1 0,2 10,5
Winter wheat, Odes- | scientific — manufacturing compa-
sa Missiion ny «Driada», Genichesk district 55 57 0.2 3.6
. scientific — manufacturing compa-
Spring barley, Stalker ny «Driada», Henichesk district 1.8 1.9 01 56
. - Nyzhnedneprovsk experimental
Winter wheat, Ovidius station, Hola Prystan 3,8 4.3 0,5 13,1
The results of the production tests suggest that
the new plant growth stimulant contributed to the REFERENCES:

growth and development of plants that resulted in the
increase of grain yield of spiked cereals within 3.6 -
20.6%.

Conclusions and proposals. Application of the
immune plant growth regulator “MIR"in tank mixture
with the herbicides recommended by the "List of
pesticides and agrochemicals permitted for use in
Ukraine” at the end of the third stage of
organogenesis of winter wheat and barley is a
reasonable and economically profitable element of the
modern technology of cultivating cereals. The
increase of grain yield of wheat equals to 7,1-12,6%,
weediness decreases by 91,6-95,8%.
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ArPOBIONOrI4YHI OCHOBU ®OPMYBAHHSA YPOXAIO BArTATOPIYHUX TPAB
B YMOBAX PEIrOHAJIbHUX 3MIH KNIMATY B NIBOEHHOMY CTENY YKPAIHA

roONOBOPOOBLKO C.IN. — fokTop C.-T. HayK

MOrMHAMKO O.A.

IHCTUTYT 3polyBaHoro 3emnepoberea HAAH

MoctaHoBKa npoGnemu. OCHOBHVMM HanpPsiMOM
30inbLlIEeHHS BUPOOHMLTBA TBaPVHHMLBKOI MPOAYKL,
B YMOBax perioHanbHuUX 3MiH KniMaTy, € BUPILLEeHHS
npobnemn pobopy HanbinblW MOCYXOCTIMKUX BUAIB
6060BuX i 3rmakoBMx GaraTopiyHux TpaB, siki hopmy-
I0Tb B YMOBax MPUPOLHOro 3BONOXEHHs1 (6e3 3po-
LUEHHS) BUCOKY MPOAYKTUBHICTL | CNpusloTb NigBU-
LLEeHHIO popatoyocTi rpyHTiB. BkasaHa npobnema vy
PO3BMHYTUX KpaiHax CBITy BUPILLYETLCHA LUASXOM BU-
poLLyBaHHA cupaepaTiB, BHECEHHSIM BWCOKMX HOPM
OpraHiyHMx i MiHepanbHUX O0OpPMB Ta 3any>XeHHsM
ManonpoAyKTMBHMX | AerpagoBaHuMX OPHUX 3eMerb,
BUITy4YeHNx 3 obpobiTky [1]. Mpu LbOMY BUKOPUCTOBY-
toTbcsi  6000Bi 11 3nmakoBi GaraTopiuHi TpaBu Ta iX
TpaBOCYMILLKK, SIKi B HanbinbLwid mipi agantoBaHi 4o
YMOB MPUPOOHO-KMIMaTUYHMX 30H, B SIKUX BOHWU BU-
powytoTbea. Nopsa 3 NigBULLEHHAM POAKYOCTI I'PyH-
TiB NP 3anyXeHHi ManonpoayKTUBHUX OPHUX 3eMerb,
BUITYYEHMX i3 IHTEHCUBHOrO 06po6iTKY, NpM OTPUMaHHI
BMCOKOI MPOAYKTMBHOCTI GaraTopiyHmx TpaB 3Haxo-
OWTb nofanbLuni pO3BUTOK i rany3b KOPMOBUPOOHML-
TBa, OCKiNbKM OCTaHHSA 6asyeTbcA Ha
ONnTUManbHOMY TMOEAHAHHI JIYYHOro 1 MONbOBOrO
KOpMOBUpPOGHUMLTBA [2].

CtaH BUBYeHHA npo6rnemu. OCHOBHMM Hanps-
MOM rocnogapcbkoi AiAnbHOCTI  arpornpoMUCIIOBOro
KOMMNMeKcy nicns noro pedopMyBaHHSA, B MNiBAEHHIN
YyacTuHi 3oHmn Cteny, sk i B YKpaiHi B Linomy, B cy4ac-
HMX YMOBax rocrnofapltoBaHHs, CTano BUPOLLYBaHHS
3epHOBUX (MLIEHULi 03UMOI | AYMEHIO SIPOTO) i TEXHIY-
HWX KynbTyp, NepeayciM COHSALLHKKY Ta pinaky 03Mmo-
ro, siKi MalTb CTanui MOMNUT Ha CBITOBOMY PWHKY.
OcTaHHE NpW3BENO A0 MOFPLUEHHSI CTaHy iCHYHUMX
CinbCbKOrocnogapcbknx yrigb, WO MOB'A3aHO i3 3Mi-
HOK OCHOBHMX BriacTMBOCTeN naHawadTiB 3a TpuBa-
noi TpaHcdopmauii NpupoaHux BioueHosiB B arpodi-
ToueHosun. [MepeTBopeHHs y kiHUi XIX cToniTTa npwu-
pogHux ctenosux naHgwadrTie MNiBaeHHoro Cteny B
cTabinbHy 30HY 3 BMPOOHMLUTBA 3€pPHOBMX KymnbTyp, a
Ha noyatky XXI| cToniTTa — i TeXHIYHUX, 3i 3HAYHUM
CKOPOYEHHAM MOCiBHMX nowy 6060BMX GaraTopiuHMx
TpaB, CMpUYMHWNO rnobanbHi HeratuBHi sfBUWA B
iCHYlOUMX arponaHgwadTax, Hacnigkm sKMx Hemox-
nmBo Oyno nepegbaynTy SK y Aanekomy MUHYMoMy,
TaK i MOBHICTIO MiKBiAyBaTW iX B Cy4acHMX YMOBax
rocrnogapioBaHHs.

3a .. AngapoBum [3] iIHTEHCUMBHE PO30PHOBAHHSA

NPUPOAHOI POCIMHHOCTI GioueHo3iB y KiHUi XIX — Ha
noyatky XX CTOMITTS nNpu3Beno Oo 3MmiHu anbbeno
nigcTunardoi NoBepXHi, Yepes Lo Ha 3HAYHUX Tepu-
TOpiAX novanocs 36iMbLUEHHST CyMU aKTUBHUX TeMne-
paTyp i 3pocTaHHs eBanoTpaHcnipalii, a Takox Ten-
noBoro Ta pagiauiiHoro 6anaHciB i TennoobMiHy 3
aTmocdepoto. OgHovacHo npu LpbOMy Bigdysanocs
iHTEHCUBHE 3HWXEHHS BOOOOOMIHY MiX NOBEpPXHEBU-
MU 1 I'PYHTOBMMU BOAAMM, LLO MOB'A3aHO 3 MPOSIBOM
BOAHOI Ta BIiTPOBOI €po3ii I'PyHTIB, BHacMigoK 40ro
Pi3KO 3MIHMMOCA BIAHOLLEHHSA MiX NpUXigHO i BUTpa-
THOI YacTUHamu BoAHOro 6anaHcy.

BHacnigok Takmx npupoaHuMx 0coGnvBoCTeEN
OCTaHHIMU poKamMu B MiBOEHHIN YacTuHi 30HM CTteny
CTaB cnocrepiratuca rocTpum gediunt rpyHTOBOI
BOMOTY, WO CTano nepeLuKompkaTv OTPUMaHHIO BUCO-
KMX piBHIB BpoxaiB. Y OinblIOCTi rocnogapcts 30HU
BpPOXai OCHOBHWUX CiflbCbKOrOCNOAaPCHKMX  KynbTyp
cTanu CyTTEBO 3anexaTu Bi NPUPOLHO-KNIMaTUYHMX i
rocrnogapcbko-eKOHOMIYHMX YMOB, LWO CBiAYUTb MpPO
HecTabiNbHICTL arpapHOro CeKTopy MiBOEHHOro perio-
Hy YkpalHu. TOMy OAHUM 3 OCHOBHUX YMHHUKIB iHTEH-
CMBHOTO Be[EeHHs ranysi 3emnepobcTea B perioHax 3
HefoCTaTHIM | HECTINKUM NPUPOSHUM 3BOSTOXKEHHAM
MOBMHHO CTaTW 3pOLUEHHsA. 3aranbHa MroLia OpHUX
3emenb B YKpaiHi, ska notpebye 3acToCyBaHHSA LUTYY-
HOro 3BOJIOXEHHSA, CTaHOBUTL 2,3-2,5 MIIH ra, rnpoTe B
Cy4YaCHMX yMOBax rocrnogaptoBaHHs pearnbHO nonvea-
€TbcA nuwe 604,2 Tuc. ra.

3aBaaHHA | MeToAMKa JocnigkeHb. 3aBOaHHAM
npoBefeHnx aocnigXeHb 6yno BCTAHOBMEHHS BMMUBY
perioHanbHUX 3MiH KriMaTy Ha popMyBaHHS ypoxatro
6060BuX i 3nakoBux GaraTopiYHUX TpaB Yy MiBAEHHIN
YacTuHi 30HM CTeny Ta OOrpyHTYBaHHS PO3LUMPEHHS
X NOCIBHMX MroL, y BKasaHOMy perioHi. 3MiHy BOAHO-
ro 6anaHcy B icHytoumx arponangwacdptax 3oHu [is-
AeHHoro CTeny po3paxoByBanu LUNSXOM BU3HaYEHHS
MOTEHLiHOrO B1NapoByBaHHA, abo BUNapoByBaHOCTI,
aediunTy BonorosabesneveHHs i koedilieHTa 3BOMO-
XeHHs. OuiHky koedpilieHTa 3BonoxeHHs (K3) 3a poku
[OCnigXeHb NPOBOAMIU K BiOHOLLEHHS CyMU Onafis
(>P) 3a BereTtauinHuin nepiog [0 BUMNAPOBYBAHOCTI
(Eo), Aky Bu3Ha4anu 3a cepeHbOMICAYHUMW MOKa3s-
HVYKaMy TemnepaTtypu i BiAHOCHOI BOMOrocCTi MoBiTPS
Ta KinbkoCTi atMocdepHux onagis 3a H.H. |saHoBuM:
Eo = 0,0018 (25 + T)? x (100 — a) [4]. AediunT BOrO-
rozabesneyeHHss pospaxoByBanu SK PISHULKD Mk

29



