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Summary

Aim of research. Determine moisture availability for oilseed crops, depending on the method of
basic soil cultivation and use of growth stimulants.

Methods of research. Studies on the effect of basic soil cultivation in combination with the use of
growth stimulants on moisture availability and yields of sunflower and flax were conducted in 2011-2013
on the fields of the Institute of Oilseed Crops of NAAS. Research subjects were Kamenyar sunflower
hybrid and Vodogray flax variety. Methods of basic soil cultivation: regular plowing (PLN-3-35 at a
depth of 22-25 cm), low-till plowing (KLD-3,0 to a depth of 22-25 cm, PKN-3.6 to a depth of 16-18 cm,
KSHN-5,6 «Resident» to a depth of 14-16 cm), surface plowing (BDT-7 at a depth of 10-12 cm). Growth
stimulants: Agrobak Plus and Rostkoncentrat.

Results. Influence of the basic soil cultivation methods in combination with use of growth
stimulants on the moisture availability of sunflower and flax under the Steppe of Ukraine conditions
was established. Reserves of productive moisture for the time of sowing, depending on the method
of basic soil cultivation, were: in the meter layer (O-100 cm) 125.1-133.0 mm or 90.0-95.7% of the
average perennial indicators; in a one-and-a-half meter layer (0O-150 cm) 168.8-173.8 mm or 78.9-81.2%.
Smaller accumulation of moisture in a one-and-a-half meter layer of soil is due to the fact that during
the Autumn/Winter/early Spring period, the amount of precipitation was insufficient for penetrating
deeper layers. The lowest ratio of water consumption was recorded for sunflower - 1046 m3/t for low-
till plowing with PKN-3,6, and for flax - 1606 m3/t for regular plowing. The least effective way moisture
was used by sunflower and flax was with surface plowing. Ratio of water consumption in that case
increased by 197 and 369 m3/t, respectively.

Conclusions. The most effective way moisture was used by sunflower in basic soil cultivation with
PLN-4-35 (regular plowing) and PKN-3.6 (low-till plowing), by flax with PLN-4,35 (regular plowing).
Use of growth stimulants contributed to a more rational use of productive moisture.

Keywords: sunflower, flax, yield, moisture reserves, water consumption ratio.

Problem statement. For Ukraine, agricul-
ture is one of economy sectors that are sub-
ject to significant impacts of climate change
and risks from the increased extreme climat-
ic events that have become more intense. At
the same time, it should be noted that the
agricultural sector of Ukraine is one of the
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leading sectors of the economy, which guar-
antees food security both for our country and
by realizing world export opportunities [1].
It is important to note that measures to
reduce risks from extreme climate events
should be coordinated with long-term ad-
aptation strategies. Reduction of risks in the

Bunyck
24 (38)



The latest technologies in the agroindustrial complex: research and management

short and medium term is primarily related
to the existing socio-economic development
plans, so then adaptation strategies provide
for long-term planning of activities aimed at
preventing or overcoming the effects of cli-
mate change through the use of favorable op-
portunities.

Adaptation of plants consists of actions
aimed at responding to current and future
influences and sensitivity to climate change
in the context of current and expected so-
cio-economic development. This means not
only protection against the negative effects of
climate change, but also increased resilience
and the use of any possible benefits.

Analysis of recent research and publica-
tions. Studies of the stability of crop yields in
modern climatic conditions and in the future
are a primary task. Given the natural defi-
cit of moisture, the most important factor for
obtaining stable yields is its effective use [2].

Measures to accumulate moisture in the
soil are the basis for obtaining high yields.
From industrial practice and scientific re-
search it is known that sunflower consumes a
considerable amount of moisture during the
growing season, and therefore the moisture
availability for it, is an important factor on
which its productivity depends [3].

Study of basic soil cultivation methods
and use of physiologically active solutions in
the cultivation of new varieties and hybrids of
oilseed crops is of great practical importance,
since it makes it possible to reduce fluctua-
tions in their yield depending on the level of
moisture availability, especially in the south
of Ukraine, by optimizing the combined ef-
fect of agrotechnical techniques. [4, 5, 6, 7].

Purpose of our study was to determine
the moisture availability for oilseed crops de-
pending on the method of basic soil cultiva-
tion and the use of growth stimulants.

Materials and methods. Study on the ef-
fect of basic soil cultivation methods in com-
bination with the use of growth stimulants on
moisture availability and yields of sunflower
and flax was conducted in 2011-2013 on the
field plots of the Institute of Oilseed Crops
of NAAS. Research subjects were Kamenyar
sunflower hybrid and Vodogray flax variety.
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Methods of basic soil cultivation were:
regular plowing (PLN-3-35 at a depth of 22-
25 cm), low-till plowing (KLD-3.0 to a depth
of 22-25 c¢cm, PKN-3.6 to a depth of 16-18
cm, KSHN-5, 6 «Resident» to a depth of 14
-16 cm), surface plowing (BDT-7 at a depth
of 10-12 cm).

Sunflower seeds were planted at depth of
6-7 cm with a row spacing of 70 cm and a
sowing rate of 50,000 per ha. Subtance ap-
plication strategies: 1 — control group (treat-
ment with water (250 1/ha)), 2 — Agrobak
plus soil treatment (2 1/ha) + seed treatment
with Agrobak plus (400 ml/t); 3 — Agrobak
plus soil treatment (2 1/ha) + 2 vegetative
treatments (2-4 and 6-8 pairs of leaves) with
Agrobak plus (2 1/ha) and Rostkoncentrat
(0.75 1/ha); 4 — Agrobak plus soil treatment
(2 1/ha) + seed treatment with Agrobak plus
(400 ml/t) + 2 vegetative treatments (2-4 and
6-8 pairs of leaves) with Agrobak plus (2 1/ha)
and Rostkoncentrat (0.75 1/ha).

Experimentplottingandresearchwascarried
out in accordance with generally accepted
methods in agriculture and plant breeding [8].

Results and discussion. According to long-
term data, reserves of productive moisture
in Spring on average in 0-100 cm soil layer
are 139 mm, and in the 0-150 cm layer —
214 mm. According to the average perenni-
al data, during flax vegetative period (April
— mid-July), 125 mm of moisture enters the
soil, and 158 mm of moisture during the
growing season of sunflower (May-August).
Thus, according to average perennial data,
the volumes of productive moisture that can
be used by crops during their vegetation peri-
od are: for flax, 264 mm or 2640 cubic meters
per ha, for sunflower 372 mm or 3720 cubic
meters per ha (Fig. 1).
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Figure 1 - Average long-term indicators of water
availability, mm
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In arid climate it is farmers task to effec-
tively use this moisture.

On average over three years of research
(2011-2013), the reserves of productive mois-
ture when sowing, depending on the meth-
od of basic soil cultivation, were: in a meter
layer (0-100 cm) 125.1-133.0 mm or 90.0-
95.7 % of the average perennial indicators;
in a one and a half meter layer (0-150 cm),
168.8-173.8 mm or 78.9-81.2 % (Fig. 2). A
smaller accumulation of moisture in a one-
and-a-half meter layer of soil is due to the
fact that during the Autumn/Winter/early
Spring period, the amount of precipitation
was insufficient for penetrating deeper layers.
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Figure 2 - Reserves of productive moisture in
Spring, depending on the method of basic soil
cultivation (2011-2013), mm

At the same time, there was an insufficient
amount of precipitation, which fell during the
whole vegetative period. For example, the
amount of precipitation moisture was: for flax
— 84.8 mm (67.8 % of the average perennial
amount), for sunflower 134.5 mm (85.1 % of
the average perennial amount).

Taking into account the moisture reserves
in the soil before sowing and the amount of
moisture received from the precipitation to
form the yield, flax during vegetation could
use 203.3-214.7 mm or 2303-2147 m3/ha of
water from the meter soil layer, which is 77.0-
81.3 % of the average perennial indicators.
And for the formation of the sunflower harvest
during the vegetative period, the plants could
use 248.4-279.4 mm or 2484-2794 m?/ha
water from a 1.5 meter layer of soil, which is
66.8-75.1% of the average perennial indica-
tors (Fig. 3).

Rational use of this moisture by crops,
which was expressed in their yield, was in-
fluenced both by the methods of basic soil
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Figure 3 - Consumption of moisture during
the vegetative period, depending on the soil
cultivation method (2011-2013), mm

cultivation and by the use of physiologically
active substances.

Depending on the method of basic soil
cultivation, maximum sunflower yield for
the Kamenyar hybrid was ensured by regular
plowing — an average of 2.61 t/ha; with low-
till plowing, the yield decreased to 2.38 t/ha
(PKN-3.6), to 2.36 t/ha (KLD-3,0), to 2,23
t/ha (Resident). Smallest yield was obtained
by surface plowing — an average of 2.17 t/
ha (Table 1). Increase in yield from the use
of physiological substances in relation to the
control group averaged 0.04-0.15 t/ha. Larg-
est yield — 2.69 t/ha was ensured by culti-
vation of sunflower with regular plowing in
combination with the use of substances ac-
cording to following scheme: application of
Agrobak plus (2 1/ha) to the soil + Agrobak
plus seed treatment (400 ml/t) + 2 treatments
during vegetative period (2-4 and 6-8 pairs of
leaves) with Agrobak plus (2 1/ha) and Rost-
koncentrat (0.75 1/ha).

Largest yield in Vodograi flax variety was
obtained with regular plowing — an average of
1.34 tons per ha; with low-till plowing yield
decreased to 1.14 t/ha (Resident), to 1.11 t/ha
(KLD-3.0), to 1.08 t/ha (PKN-3.6). Smallest
yield was obtained with surface plowing — an
average of 1.03 t/ha (Table 2). Increase in
yield from the use of physiological solutions
in relation to control averaged 0.07-0.17 t/
ha. The largest yield — 1.45 t/ha was ensured
by flax cultivation with regular plowing com-
bined with using solutions according to the
scheme: application of Agrobak plus (2 1 /
ha) to the soil + Agrobak plus seed treatment
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Table 1 — Influence of the method of basic soil cultivation and physiologically active
substances on yield of Kamenyar sunflower hybrid (2011-2013)

Basic soil cultivation method (A)
Solution use Regular Low-till Low-till Low-till Surface Average for
(B) plowing plowing plowing plowing plowing solutions
(PLN-3-35, (PKN-3,6, (Resident, (KLD-3,0, (BDT-7, 10-
22-25 cmMm) 16-18 cM) 14-16 cm) 22-25 cMm) 12 cMm)
1 2,54 2,31 2,14 2,26 2,09 2,27
2 2,55 2,36 2,19 2,32 2,14 2,31
3 2,65 2,38 2,26 2,41 2,20 2,38
4 2,69 2,45 2,31 2,43 2,24 2,42
2,61 2,38 2,23 2,36 2,17
LSD, t/ha: A - 0,04-0,06; B - 0,04-0,06; AB - 0,08-0,13

Table 2 — Influence of the method of basic soil cultivation and physiologically active
substances on the yield of Vodograi flax variety (2011-2013)

Basic soil cultivation method (A)
Solution use Regular Low-till Low-till Low-till Surface Average for
(B) plowing plowing plowing plowing plowing solutions
(PLN-3-35, (PKN-3,6, (Resident, (KLD-3,0, (BDT-7, 10-
22-25 cmMm) 16-18 cM) 14-16 cm) 22-25 cMm) 12 cMm)
1 1,26 0,98 1,03 1,02 0,98 1,05
2 1,32 1,04 1,13 1,08 1,03 1,12
3 1,33 114 117 115 1,04 117
4 1,45 117 1,22 1,19 1,07 1,22
1,34 1,08 114 m 1,03
LSDOS5, t/ha: A - 0,03-0,04; B - 0,03-0,04; AB - 0,07-0,08

(400 ml / t) + one pass in vegetative stage
with mixture of Agrobak plus (2 1 / ha) and
Rostkoncentrat (0.75 1 / ha).

The efficiency of using available moisture
by agricultural crops is judged by its water con-
sumption ratio. The lower its value, the more
effectively moisture was used to form yield.

As can be seen in Figure 4, the lowest co-
efficient of water consumption was recorded
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Figure 4 - Ratio of water consumption
depending on the method of basic soil cultivation
(2011-2013), m3*/ha

,0 BDT-

Edition
24 (38)

Technical and technological aspects of development and testing of new machinery
and technologies for agriculture in Ukraine

for sunflower - 1046 m3/ha along with low-till
plowing by PKN-3,6, and for flax - 1606 m?3/
ha with regular plowing. Moisture was used
least effectively by sunflower and flax with
surface plowing. Ratio of water consumption
increased by 191 and 369 m3/ha, respectively.

Figure 5 and 6 show that the use of growth
stimulants contributed to a reduction in the
water consumption ratio of sunflower and flax
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Figure 5 - Water consumption ratio of sunflower
under the influence of physiologically active
substances (2011-2013), m3*/ha
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Figure 6 - \Water consumption ratio of flax under
the influence of physiologically active substances
(2011-2013), m3*/ha

with all methods of soil cultivation, which in-
dicates a more economical use of moisture.

Conclusions. As a result of the conducted
study, influence of the methods of basic soil
cultivation in combination with the use of
growth stimulants on the moisture availability
of sunflower and flax under the conditions
of the Steppe of Ukraine was established.
Most effectively moisture was used by sun-
flower with plowing by PLN-4-35 tool (for
regular plowing) and PKN-3.6 (for low-till
plowing), and by flax with regular plowing by
PLN-4,35. The use of growth stimulants con-
tributed to a more rational use of productive
moisture.
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AHoTauis

Merta. BurzHaymTt BO/10ro3abe3rneyeHiCThb OJ1IMHUX KYJIbTYP 3a/1€XKHO Bif Criocoby OCHOBHOIro ob6po-
OITKY rPYHTY | 3@CTOCYBAHHS CTUMYJISTOPIB POCTY.

Meroan. /[locriigxeHHS 3 BUBYEHHS BIIJIMBY COCOOIB OCHOBHOIro O6pPO6GITKY rPYHTY B MOEAHAHHI
/3 3@CTOCYBAaHHSM CTUMYJISTOPIB POCTY Ha BOJIOro3abe3reyeHiCTtb | BPOXANHICTb COHSLLIHMKE | JIbOHY
os1iviHoro niposogumcs B 2071-2013 pokax Ha osigxX IHCTUTYTY OniviHuXx Kysbtyp HAAH. O6’ektamu
AocsiaxeHb 6y ribpuvag CoOHSALWHMKE KaMeHsp | copT JibOHY osliviHoro Bogorpav. Crnocobyu oCHOBHO-
ro o6pobITKY rpyHTY: opaHka ([1JIH-3-35 Ha riinbuHy 22-25 cm), 6e3siaBasibHa (KJ/1[-3,0 Ha riinbuHy
22-25 cm, [IKH-3,6 Ha riimbuHy 16-18 cm, KLLIH-5,6 «Pe3uneHT» Ha rrinbuHy 14-16 cm), rnoBepxHeBmm
(BAT-7 Ha riinbuHy 10-12 cm). CTuMyIaTopU POCTY. Arpobak ritocC i POCTKOHLEHTPAT.

Pe3ynbraTtn. BcTtaHoOB/1€HO BriJiMB CriocobiB OCHOBHOIO 06pObITKY rPYHTY B MOEAHAHHI I3 3@CTOCY-
BaHHSIM CTUMYJISTOPIB POCTY Ha BOJIOro3abe3rneyeHiCTb nocCiBiB COHSLLIHWUKAE | JIbOHY OJTIMIHOro B yMOBAaX
Creny YkpaiHu. 3anacu ripoayKTHUBHOI BOJIOr Ha Yac CiBOM 3a/1eXXHO Bl criocoby OCHOBHOIo ob6pobiTKy
rPYHTY ckaasam: B meTpoBomy Luapi (O-100 cm) 125,1-133,0 mm abo 90,0-95,7% Big cepenHix 6aratopiyHmx
MOKa3HMKIB, y niBTopametTpoBomy Liapi (0O-150 cm) 168,8-173,8 mm abo 78,9-81,2%. MeHLue HakornmyeHHs
BOJIOrM B MIBTOPAMETPOBOMY LLAPI IPYHTY MOB’S3aHe 3 TUM, LLJO 3@ OCIHHbO-3MMOBO-PaHHbOBECHSIHUM
repioq BMNaagasio HegOCTATHE 4719 MPOHUKHEHHS B IJIMOLLI LLIAPU KIJIbKICTb OrnadiB. HavimeHLmi koegi-
LIEHT BOAOCIOMUBAHHS BiA3HAYEHMU Yy COHSLLHMKE - 1046 M3/T 3a 6e3BiaBa/ibHOi 06p0bku [TKH-3,6, a y
JIbOHY - 1606 M3/T o opaHLi. HariMeHLL eheKTUBHO BOJIOra BUKOPUCTOBYBAJIACS MOCIBaAMM COHSILLIHNKA
Ta JIbOHY 10 [MOBEPXHEBOMY OOPOOGITKY rPyHTY. KoeilieHT BOAOCIOXUBAHHS 1P LibOMY 30i/IbLLUIVNBCS
Ha 191 i 369 M3/T BianoBiaHO. BucHOBKU. HalibiibLy eheKTUBHO BOJIOra BUKOPUCTOBYBA/IACS MOCIBa-
MU COHSILLIHMKA 3@ OCHOBHOIO O6pPOOGITKY rpyHTY 3Hapsaaaamu [MJ1H-4-35 (opaHka) | lNTKH-3,6 (6e3Bia-
BaJIbHa), JIbOHY OJ1IMIHOro 3Hapsaaaam NJ1H-4,35 (opaHka). 3aCTOCYBaHHS CTUMYJIATOPIB POCTY CrpUSsIO
6i/1bLL PALIOHA/IbHOMY BUKOPUCTAHHIO MPO4YyKTUBHOI BOJIOMM.

Kuro4oBi crmoBa: COHSLLIHMK, JTbOH OJTIVIHUM, BPOXKAMHICTb, 3aracu rnpoayKTUBHOI BOJ1Or i, KoeilieHT
BOAOCMOXNBAHHS.
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AHHOTaUMS
Lenb. Onpenenntb B1aroobecrneyeHHOCTb MAaC/IMYHbIX KYJIbTYP B 3@BUCUMOCTH OT CIocob6a OCHOB-
HOW 06paboTKU MOYBbI U MPUMEHEHNS CTUMYJISTOPOB POCTA.
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Meroaebl. ViccrieqoBaHuss Mo M3yYeHUo BIINSIHUST CIOCOO0B OCHOBHOMW 06pabOTKU MOYBbI B COYe-
TaHUU C MPUMEHEHMEM CTUMYJ/ISTOPOB POCTa Ha B/Iaro06ecrie4eHHOCTb U YPOXAUHOCTb MO4COJ/IHEY-
HUKa U JIbHa@ Mac/inyHoro rnposogumcb B 2011-2013 rogax Ha rnosisax VIHCTUTYTa MaC/IMYHbIX KYJIbTYP
HAAH. O6bbekTtamu nccreqoBaHui 6blin ribpug rnogCcosiHeYHmuKa KaMeHsp v CoOPT JiIbHa MaC/IMYHO-
ro Bogorpan. Criocobbl OCHOBHON 06paboTkmn noyssl. Bcrawka (IM/I1H-3-35 Ha rnybuHy 22-25 cm),
6e3otBasibHblie (K/1/]-3,0 Ha rinybury 22-25 cm, [TKH-3,6 Ha riybuHy 16-18 cm, KLLIH-5,6 «Pe3ugeHT» Ha
ry6uHy 14-16 cm), noBepxHOCTHbI (BLT-7 Ha r7iybuHy 10-12 cm). CTUMYISTOPbLI POCTa: Arpobak rsioc
Y POCTKOHLIEHTPAT.

Pe3ynbrarel. YCTaHOB/IEHO BJIMSIHUE CrIOCOOOB OCHOBHOM 0O6pPabOTKKU MOYBbI B COYETaHUMN C
MPUMEHEHNEM CTUMYJISTOPOB [POCTa Ha B/1aroo6ecrie4eHHOCTb [1OCEeBOB [MOACOJ/IHEYHMKA U JIbHA
MacsimyHoro B ycnioBusax Crenu YkpauHbl. 3anackl npoayKTUBHOM B/ark Ha BPEMS MoCeBa B 3aBu-
CHMMOCTU OT Criocoba OCHOBHOM 06pabOTKM MoYBbI COCTaBU/IM. B MeTpoBoM csioe (0-100 cm) 125,1-
133,0 mm mm 90,0-95,7 % oT cpenHeMHOro/1eTHUX rnokasaresiev, B rnosyropamerpoBom csoe (0-150
cm) 168,8-173,8 MM nnm 78,9-81,2 %. MeHbLuee HakoriieHue BJsiark B roJlyTopaMeTpOBOM C/10€ MoYBbI
CBSI3@aHO C TE€M, 4YTO 38 OCEHHE-3UMHe-PaHHEeBECEeHHMU repnos BbINagaslo HegoCTaToyHoe AJ1S r1po-
HUKHOBEHMST B ©0Jsiee r/1y60KMNe C/I0U KOJIMYECTBO OCaAKOB. HauMeHbLUNI KO3 MUUMEeHT BOJOMO-
TPeb/IeHNS OTMEYEH Y MoACO/IHEYHKa - 1046 M3/T o 6e30TBasibHOL 06paboTke MKH-3,6, a y JibHa -
1606 M3/T o Bcnaluke. HavmeHee 3¢hhekTUBHO B/iara MCMO/Ib30BAIaCh MOCEeBaMM MOLCOSTHEYHUKE U
JIbHa MO MOBEPXHOCTHOM 06paboTke rnoyBsl. KoaghohuymeHT BogONOTREOIEHMS MTPon ITOM YBEJTMYNIICS
Ha 197 1 369 M3/T cooTBeTCTBEHHO. BbiBOAbI. Hanbosiee a¢hchekTUBHO B/1ara MCrosib30Baach MoceBamim
MoOA4COJ/IHEYHUMKAE MO OCHOBHOM 0b6paboTke rnousbl opyausamu [M1JTH-4-35 (Bcriawwka) v [TKH-3,6 (6e30T1-
BaJsIbHas), JibHa MacsmdHoro opyavem [NJ1H-4,35 (Bcrnawwka). lpumeHeHmne CTUMYJ/ISTOPOB POCTa Cro-
cob6CcTBOBAa/I0 60/1€€ PALMOHAIBHOMY UCIMO/Ib30BAHMIO MPOLAYKTUBHOM BIATM.

KnroyeBble C/10Ba: MOACO/THEYHUK, JIeH MAC/IMYHbIN, YPOXAUHOCTb, 3aMNachl MPOAYKTUBHOM B/Iaru,
KO3hhuLmMeHT BogonoTpebiIeHUs.
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