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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., Vym-
pel, w.s, Emistym S, w. s .s. and other preparations
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 phytohor-
mones, it also strengthens immunity and plant re-
sistance to bacterial and fungus infections and im-
proves the ability of cells to absorb pesticides, minor
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 — Descurain-
ia 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- Grainsin | Mass of | Yielding In- % to
Variant height, ductive stems, the ear, 1000 capacity, | crease trol
cM pieces/M2 pcs grains, g t/ha t/ha con
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 g).
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 g) (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 cM cM t/ha
1 4,0 3,9 90,4 7,3 3,38
2 34 31 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|P05, 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 Uh;ncreaseé/
Crop, variety Farm ~homt 2
stimulator with stimulator
Winter barley, Rosa- | Agricultural farm «Mir», Novo-
va troitsk district 34 41 0.7 20,6
. Experimental field of IIF, Belozer-
Spring barley, Stalker ka district 1,9 2,1 0,2 10,5
Winter wheat, Odes- | scientific — manufacturing compa-
sa Missiion ny «Driada», Genichesk district 55 5.7 0.2 3.6
. scientific — manufacturing compa-
Spring barley, Stalker ny «Driada», Henichesk district 1.8 1.9 0.1 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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ArpPOBIOJION4YHI OCHOBUN ®OPMYBAHHA YPOXXAIKO BAIATOPIYHUX TPAB
B YMOBAX PEIOHAJIbHUX 3MIH KNIMATY B NIBAEHHOMY CTENY YKPAIHU

roNnoBOPOALKO C.IN. — gokTop C.-r. HayK

MOrMHAMKO O.A.

IHCTUTYT 3poLwyBaHoro 3emnepobcrtea HAAH

MoctaHoBKa npo6nemu. OCHOBHUM HanpsMoM
36inbLeHHs BUPOOHMUTBA TBAPMHHULBKOI NPOAYKLT,
B YMOBaxX perioHanbHUX 3MiH KniMaTy, € BUpILUEHHS
npobnemn [oGopy HanbinbW MNOCYXOCTIMKNX BUAIB
6060Bux i 3nakoBux GaraTopiyHMX TpaBe, AKi hopmy-
I0Tb B YMOBaX MPUPOLHOrO 3BOMIOXKEHHs (6e3 3po-
LIEeHHS) BMCOKY MNPOAYKTMBHICTb i CNpusiloTb NigBu-
LWEeHHIO poptovocTi rpyHTiB. BkasaHa npobnema vy
PO3BUHYTUX KpaiHax CBIiTY BUPIWYETLCA LUMAXOM BMU-
poLlyBaHHA cugepatiB, BHECEHHSM BWCOKMX HOPM
OpraHiyHux i MiHepanbHUX A0OpMB Ta 3amnyXeHHAM
ManonpoaykTUBHUX | AerpafgoBaHWX OPHUX 3eMerb,
BUnyYeHnx 3 obpobiTtky [1]. Mpu ubOMy BMKOpUCTOBY-
toTbcsi  6060BI 11 3nakoBi GaraTopiuHi TpaBu Ta ix
TpaBOCYMILLKW, Siki B HanbinbLWi mipi agantoBaHi 4O
YMOB MPWPOAHO-KNIMaTUYHMX 30H, B SKUX BOHW BU-
poluytoTbed. NMopsag 3 NigBULEHHAM POOHOYOCTi I'PyH-
TiB MPW 3any>XeHHi ManonpoAyKTUBHUX OPHUX 3eMenb,
BUITYYEHUX i3 iHTEHCUBHOIO 06pobiTKy, NPy OTPMMaHHI
BMCOKOI MPOAYKTUBHOCTI GaraTopiyHMx TpaB 3Haxo-
AVTb NOAAanbLUMIA PO3BUTOK i rany3b KOPMOBMPOOHMLI-
TBa, OCKiNbKn OCTaHHs 6asyeTbcA Ha
ONTUManbHOMY MOEAHAHHI JIyYHOTO 1 MOMbOBOrO
KopMoBUpobHMLTBa [2].

CTaH BUBYEeHHA npo6nemun. OCHOBHMM Hanpsi-
MOM TOCMO4apCbKOi AiANIbHOCTI  arponpoMUCIIOBOro
KOMMNMeKkcy nicnsg noro pedopmyBaHHA, B NiBAEHHIN
yacTuHi 3oHu CTeny, 5K i B YKpaiHi B Linomy, B cyyac-
HMX YMOBax rocrnogaploBaHHs, CTano BUPOLLYBaHHSA
3€epHOBUX (MWEHULi 03UMOI | SYMEHIO APOro) i TeXHIY-
HUX KynbTyp, NepeayciM COHALIHUKY Ta pinaky 03Mmo-
ro, siki MalTb CTanui MONUT Ha CBITOBOMY PWHKY.
OcTaHHE Npu3Beno A0 MOripweHHs CTaHy iCHYH4MX
CiNbCbKOrocnogapCbkux yrifb, WO MOB'A3aHO i3 3Mi-
HOK OCHOBHMX BlacTUBOCTEN NnaHAawadTiB 3a TpuBa-
noi TpaHcdopmadii npupogHunx GioueHosiB B arpodi-
ToueHo3u. [lepeTBopeHHs y KiHUi XIX ctonitta npu-
poaHux ctenosux naHpgwadrTis MNiBgeHHoro Cteny B
cTabinbHy 30HY 3 BMPOOHMLTBA 3€pPHOBMX KyNbTyp, a
Ha noyatky XXI| cToniTTa — i TeXHiYHUX, 3i 3Ha4YHUM
CKOPOYEHHSsIM MOCiBHMX nnowy 6060BMXx GaraTopiyHMX
TpaB, crnpuunHUno rnobaneHi HeraTuBHi fBAWA B
iCHyroUMX arponaHgwladrax, Hacnigku SKMX HeMOX-
nuBo 6yrno nepea6aunty 9K y Aanekomy MUHYIoMmy,
Tak i NOBHICTIO MiKBiAyBaTU iX B Cy4aCHWX ymoBax
rocrnogaploBaHHs.

3a I.IN. Angaposnm [3] iHTEHCMBHE PO30PIOBAHHS

NPUPOLHOI POCMMHHOCTI GioueHosiB y kiHUi XIX — Ha
noyatky XX cToniTTaA npu3seno Ao 3MiHWM ansbeno
NigCTMNaKYol NOBEPXHi, Yepes L0 Ha 3HAYHUX Tepu-
TOPiAX Nno4anocs 36iMblUEHHS] CyMU aKTUBHUX TeMe-
paTyp i 3pOCTaHHs eBanoTpaHcnipauii, a Takox Ten-
noBoro Ta papgiauiiHoro GanaHciB i TennoobmiHy 3
aTmocdepot. OgHovacHo npu uboMmy Bigbysarnocs
iHTEHCUBHE 3HMXEHHSI BOOOOOMiHY MiX MOBEpXHEeBU-
MU 1 FPYHTOBMMW BOAAMU, LLO NOB'A3aHO 3 MPOSBOM
BOAHOI Ta BiTPOBOI €po3ii I'PyHTIB, BHacnigok 4oro
Pi3KO 3MiHMNOCS BiAHOLIEHHA MiX NPUXIQHOWO i BUTpa-
THO YacTUHaMy BogHoro 6anaHcy.

BHacnigok Takux npupogHuMX 0coGnuBOCTEN
OCTaHHIMM pokaMu B NiBAEHHIA YacTuHi 3oHM CTteny
cTaB croctepiratuca roctpun gediunt rpyHTOBOI
BOMOrK, WO CTano nepelukomxaT OTPUMaHHIO BUCO-
KMX piBHIB BpoxaiB. Y OinbLIOCTi rocnogapcts 30HM
BpOXal OCHOBHWX CiflbCbKOrOCMOAAPCLKUX KYNbTyp
cTanu CyTTEBO 3anexaTu Bif NPUPOAHO-KIMIMaTUYHKWX i
rocnogapCbko-eKOHOMIYHMX YMOB, LWO CBiAYUTb NpO
HecTabinbHICTL arpapHOro CeKTopy MiBOEHHOro perio-
Hy YKkpaiHu. TOMy OOHVWM 3 OCHOBHMWX YMHHUKIB iHTEH-
CVBHOTO BE[EHHs ranysi 3emnepobcTBa B perioHax 3
HeOoCTaTHIM | HECTINKMM NPUPOOHUM 3BOSTOXKEHHAM
MOBMHHO CTaTW 3pOLUEHHSA. 3aranbHa nnowa OpHMX
3emenb B YKpaiHi, sika noTpebye 3acToCcyBaHHS LUTYY-
HOrO 3BOJIOXKEHHS, CTaHOBUTL 2,3-2,5 MIH ra, npote B
CyYaCHMX yMOBax rocnogaptoBaHHs pearnbHO nonvea-
€TbcA nuwe 604,2 Tnc. ra.

3aBaaHHSA | MeTOoAMKa JocnigkeHb. 3aBAaHHAM
npoBeaeHnx AocnigxeHe O0yno BCTAHOBMEHHS BMIUBY
perioHanbHUX 3MiH KniMaTy Ha popMyBaHHs ypoxato
6060BUX i 3nakoBux BGaraTopiYHUX TpaB Yy NiBAEHHIN
YyacTuHi 3oHM CTeny Ta OGI'pYHTYBaHHSA PO3LUMPEHHSI
X MOCIBHMX MIIOLY, Yy BKA3aHOMy perioHi. 3mMiHy BOAHO-
ro 6anaHcy B icHytuMx arponaHawacdTtax 3oHmu [iB-
AeHHoro CTeny po3paxoByBanu LUNSXOM BU3HAYEHHS
NOTEHLHOTrO BMMapoByBaHHA, abo BMNapoByBaHOCTI,
Aediumnty BonorosabesneyeHHst i koedilieHTa 3Bono-
XeHHs. OuiHky koedpiuieHTa 3BonoxeHHs (K3) 3a poku
JocnigxXeHb NpoBOAVNM SK BiAHOLIEHHS CyMU onagjis
(>P) 3a BereTauinHui nepiog 0O BUNApPOBYBaHOCTI
(Eo), sIKy BM3Ha4Yanu 3a cepedHbOMICAYHMMUN MOKas-
HVYKaMy TemnepaTtypw i BiAHOCHOI BONOroCTi MOBITPS
Ta KinbKocTi atMocdepHnx onaais 3a H.H. IBaHoBMM:
Eo = 0,0018 (25 + T)* x (100 — a) [4]. AediumT Boro-
rozabesneyeHHss po3paxoByBanu $K PIi3HULKD MiX
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