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Y cmammi nasedeno pesynbmamu 00cniodiceny 3 onmumizayii mexHonozii upowsyeanHi
YubyIi npu KPAnIUHHOMY 3pouienHi. Bcmanoeneno, wjo 0151 OmpumManisi 6pONCAUHOCI Kyilb-
mypu Ha wopnoszemax cyniwyanux Ilisoennomy Cmeny Yxpainu na pieni 86-90 m/ea, npu
eekmusHOMy  BUKOPUCMOBYB8AHHI OCHOBHUX pecypcie iHmeHcuikayii. ma npupooHo-
KAIMAMUYHUX YMO8 PEKOMEHOYEMbCSA NPOGOOUMU NONUSU HA KPANTUHHOMY 3DOUEHHT 3 MAaKUM
PO3DAXYHKOM, W00 60102ICMb IPYHMY NIOMPUMYBANACs Y nepuiuti nepiod (8i0 cxodig 00
nouamxy ymeopenus yubynunu) ne nudxcue 90% HB, 6 nepioo napocmannsa yubynunu - 80%
HB. ITio yubynmio pinuacmy HeoOXiOHO eHOCUmMU 00OpUBA 3 PO3PAXYHKY HA BPONCAUHICMb
100 m/za.

Kntouogi cnosa: yubynsa pinuacma, pexcumu 3pouieHts, cnocoou nougy, eqhekmugHicms
BUKOPUCIMOBYBAHHS NOAUBHOT 800U, 003U D0OPUB, NPOOYKIMUBHICTD, 8POACAUHICTb.

Jvimape A.O. Ippexkmusnocms pexcumos opouienus, cnocovoé nonusa, 003 yooope-
HUTL HA YPOICATIHOCIY JIYKA PERYAmMozo

B cmamve npugedensvi pe3yrvmamel uccie008anuii no ONMUMUIAYUU TMEXHOIO02UL BbIPA-
WUBAHUY IYKA NPU KANENbHOM OpOWEeHUU. YCmMaHo81eHo, Ymo 0151 NOTYUEeHUs YPOICAHOCHU
Kynvmypsl Ha dyeprosemax cynecuanvix FOocnou Cmenu Ykpaurwvl na yposue 86-90 m/za, npu
aphexmusHom  UCNOTBL3I0BAHUU OCHOBHBIX PECYpco8 UHMEHCUDUKAYUU U  NPUPOOHO-
KAUMAMUYECKUX YCI08UL PEKOMEHOYemcs: NPoGoOUmMs NONUSbl HA KANETbHOM OPOUleHUU C
MAaKum pacyemom, 4moobl G1ANACHOCHb NOYEbI HOOOEPIHCUBANIACH 8 NepBblll nepuod (0m 6cxo-
0086 00 Hauana obpazosanus nykosuywvl) ne Huxce 90% HB, 6 nepuod pocma nykosuysl - 8§0%
HB. [loo nyk penuamviii He0OX00UMO 6HOCUMb YOOOpeHUs 6 pacyeme YPO#CAUHOCMb Hd
100 m/za.

Kniouesvie cnosa: nyk penuamviil, pedjicumvl OpouieHus, cnocobvl nonued, d¢hgexmus-
HOCMb UCNONL308AHUS NOTUGHOU 800bL, 003bl YOOOPEeHUll, NPOOYKIMUBHOCHb, YPOICAIHOCHTb.

Formulation of the problem. Onion — one of the most common vegetable
crops in Ukraine. The bulk of its cultivation is concentrated in southern regions,
where soil and climatic conditions allow to obtain onions from seed. Sown area of
onion in Ukraine vary between 30-40 thousand hectare, the average yield of 25-30
t/ha. Gross harvest of 920-930 thousand tons. Meanwhile, in this area there is a sig-
nificant shortage of rainfall, which necessitates the use of artificial irrigation of veg-
etable crops to produce high yield.

Condition study of the problem. As demonstrated by international practice
one of the most effective and economical way of watering is microirrigation. It vir-
tually no effect on the soil and the environment negatively, allows reducing the cost
of irrigation water, fertilizer, energy with simultaneous production of high-quality
and high yield [1-3]. However, in Ukraine the issue of the development of elements
of technology of cultivation of onions in the micro-irrigation systems in the condi-
tions of southern steppe received little attention. Therefore, the study of new meth-
ods and modes of irrigation combined with the mineral nutrition for crops of onion
is very urgent priority of research.
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With irrigation of onion must be considered that the culture in low-developed
root system is very demanding on the water. At the same time, it is sensitive to ex-
cessive moisture. With an excess of moisture it can get wet and damping-off. Espe-
cially onion demanding to the soil moisture in the first two weeks after planting, two
or three weeks after germination, when leaves and root system are formed [4].

In the second half of vegetation bow less responsive to changes in soil mois-
ture. Lack of moisture in the soil in the last third of the growing season is a prerequi-
site for a more rapid maturation of onions. At the same time, an excessive amount of
moisture after the start of growth of leaves and their drying delays transition onion
resting state thereby dramatically reduced storability of bulbs.

Tasks and methods of research. According to studies conducted by V. Y.
Borisov, the best irrigation regime of onion comes with the support of the soil mois-
ture in the layer 0-40 cm. At the level of 80-100% capillary fringe [5]. The research
by Dudnik S. A. show the superiority of differential treatment of irrigation. Thus, the
phase of emergence before the formation of bulbs soil moisture is maintained at 75-
80% capillary fringe, and with the beginning of the phase of formation of the bulbs
to the technical maturity of 65% capillary fringe. [6]

Results. Irrigation is important to plan a rational application of fertilizers tak-
ing into account the characteristics of the plant. As is known, the bow is very sensi-
tive to the presence of nutrients in the soil. Thus, at 1 tone It uses commercial crop
2,5-5,4 kg. nitrogen, phosphorus and 1.1-1.7 1.7-4.5 kg potassium. According to
research by Hodeev A. P. growth harvest onions on fertilizers is 66-70 kg/ha.

The aim of research was to develop the basic elements of the technology of
growing onions in the micro-irrigation in the sandy soils of the south of Ukraine.

Experimental study of the effect of different agricultural practices on yield of
onions in the micro-irrigation was performed during the 2008-2010 on the lands of
the experimental farm of South State Agricultural Experimental Station of the Insti-
tute of Water Problems and Land Reclamation where was laid stationary three-factor
field experiment.

Research carried out by the conventional method for vegetable crops. [7] Plac-
ing a systematic experimental plots, the total size of experimental area of 26 m’, the
size of the accounting area of 5 m’, repeated 4 — single.

Soils pilot area — black southern black earth loamy, humus profile depth up to
77 cm., humus — 1.2-1.5%.

Preceded onion - tomato, recommended for this culture [8, 9]. Planting was car-
ried out in the south of Ukraine regionalized varieties Chalcedony, under the scheme
with the sowing of eight tapes (20+7 +7 +7+20+20+7+70 cm) rate of 6.0 kg/ha.

Watering is carried out by means of pipelines Evrodrip — under drip irrigation
and elastic thick line with a system of nozzles micro sprinkling, according to a pre-
determined threshold of soil moisture.

The highest yield of onion in the studied years (2008-2010.) Was observed in
the variant when watering micro sprinkling level preirrigation soil moisture 90-80-
70% capillary fringe and the calculated level of mineral nutrition on the yield of 100
t/ha at the level of 90.53 m/ha. Several smaller yield was at variant with drip irriga-
tion when soil moisture levels preirrigation 90-80-70% of the capillary fringe in the
calculated level of mineral nutrition on the yield of 100 t/ha — 87.7 t/ha.




3emiepoOCTBO, pOCTHHHHILITBO, OBOYIBHHIITBO Ta OAIITAHHUIITBO

Comparing irrigation methods it can be concluded that in comparison with mi-
cro sprinkling drip irrigation yield increases by an average of 2.75 t/ha (4.8%) to the
growth control was -3.6 times (Table 1).

Table 1 — Increase in the yield of onions, depending on the studied factors (av-

erage 2008-2010)

Irrigation Irrigation re- The level of mineral Crop, tha The increase in yield
methods gime nutrition ? t/ha %
Without irrigation 13,48 - -
Without irrigation calculat%on on 60 t/ha 18,56 +5,08 +37,69
calculation on 80 t/ha 16,91 +3,43 +25,45
calculation on 100 t/ha 17,00 +3,52 +26,11
Without fertilizers 27,50 +14,02 +104,01 ,
80-70-70% |calculation on 60 t/ha 44,48 +31,00 +229,97
capillary fringe |calculation on 80 t/ha 66,86 +53,38 +395,99
Drip irrigation ca@culation on 100 t/ha 85,20 +71,72 +532,05
Without fertilizers 30,00 +16,52 +122,55
90-80-70% |calculation on 60 t/ha 47,68 +34,20 +253,71
capillary fringe |calculation on 80 t/ha 70,26 +56,78 +421,22
calculation on 100 t/ha 87,70 +74,22 +550,59
Without fertilizers 33,94 +20,46 +151,78
90-80-70% |calculation on 60 t/ha 52,21 +38,73 +287,31
capillary fringe |calculation on 80 t/ha 73,15 +59,67 +442,66
Micro sprin- calculation on 100 t/ha 90,53 +77,05 +571,59
kling Without fertilizers 30,23 +16,75 +124,26
80-70-70% |calculation on 60 t/ha 46,47 32,99 | +244,73
capillary fringe |calculation on 80 t/ha 68,10 +54,62 +405,19
calculation on 100 t/ha 87,01 +73,53 +545,47
LSDyst/ha: A=1,19; B=1,46; C=1,68.

Increasing the level of mineral nutrition in the experiment increases the yield of
onion. Thus, increasing the level of mineral nutrition per 60 t/ha, compared with the
control, increases the yield in irrigated embodiments respectively of 17.3 t/ha
(56.8%) 80 t/ha at 39.18 t/ha (128.8%), and at the level of 100 t/h — up to 57.2 t/ha,
which is 188%.

The lowest average yield of onion during the years of the study was to form a
natural moisture without fertilizers — 13.5 t/ha. The larger increase in yields has
provided micro-irrigation mode 90-80-70% capillary fringe. Differentiated accord-
ing to the phases of pre-irrigation moisture levels of the soil (80-70-70% capillary
fringe) by reducing soil moisture on the phase of mass shoots in the beginning phase
of the formation of bulbs has led to a decrease in yield of 3.7 t/ha.

Actual irrigation regime was formed during the years of studies depending on
the method of watering, the soil level of pre-irrigation moisture and climatic condi-
tions. On experimental plots the total water consumption was on the options in the
natural moisture 3505 m’/ha with drip irrigation, depending on preirrigation soil
moisture levels ranged from 4481 to 4644 m’/ha. And when micro sprinkling total
water consumption by increasing irrigation rate increased from 4905 m’/ha irrigation
regime to 80-70-70% capillary fringe 5108 m*/ha during the regime of 90-80-70%
capillary fringe.




H 72 || Taspilicbkuil HayKOBUH BicHUK Ne 92

The lowest rates of water use efficiency for onions (Table 2) were obtained on
variants with natural moisture (without irrigation). The most effective water at a drip
irrigation with irrigation regime 90-80-70% capillary fringe and the calculated level
of mineral nutrition on the yield of 100 t/ha.

Table 2 — Efficiency of use water by onion depending on the studied factors
(average for 2008-2010)

Irriga- Lo . Average daily Coefficient of Coefficient of
. Irrigation The level of mineral . water con- .
tion . o consumption . efficiency of
reglme nutrition 3 sumptlon .. . 3
methods m~/ha . T3 irrigation, m’/t
inm’/t
Without fertilizers 31,3 260,0 —
. L calculation on 60 t/ha 31,2 188.8 -
Without irrigation - 1 tion on 80 tha 31,9 207.3 _
calculation on 100 t/ha 33,1 206,2 —
Without fertilizers 36,4 162,9 81,67
. S , ,
82;7?1‘120”’ calculation on 60 tha 35.6 100.7 44,17
b ffin ?’ calculation on 80 t/ha 353 67,02 22.92
irrirll;_ 8 [Calculation on 100 tha 35,0 52,6 16,79
" fn 00-80.70v, | Without Fertilizers 371 1548 78,87
C; il-la ® |calculation on 60 t/ha 36,6 97,4 44,74
ffinggy calculation on 80 t/ha 357 66,1 24,42
calculation on 100 t/ha 35,4 52,9 18,43
Without fertilizers 40,9 150,5 90,52
00 , , ,
9238?11;0”’ calculation on 60 tha 402 97.8 55.03
i ffin ?’ calculation on 80 t/ha 396 69.8 32,93
sp‘r‘i’rrlo 8 [Calculation on 100 tha 39,0 56,4 25,19
. Without fertilizers 39,5 162,2 99,52
kl R _ 0 9 5 9
e 8237?1120”’ calculation on 60 tha 38.9 105.5 59.72
ffin ?’ calculation on 80 t/ha 384 72.0 32,56
g calculation on 100 t/ha 38,3 56,4 23,81

Analyzing the efficiency of the use of water on the embodiments with drip irri-
gation compared with identical embodiments when watering micro sprinkling (ex-
cept variants without fertilizer), we can conclude that the drip irrigation method is
more effective. The minimum water consumption rate indicators marked on the
options with the regime irrigation 90-80-70% capillary fringe.

Fertilizer at the recommended doses contributed to a more efficient use of irri-
gation water than options where fertilizers were not brought at all. The increase rate
of the estimated dose significantly reduces the water consumption of water per 1 ton
of product.

Studies have determined the amount of nutrients that are consumed by plants to
form the 10 tone of products. The analysis showed that during the regime of irriga-
tion 90-80-70% capillary fringe formation 10 tons onion spent several smaller num-
ber of major nutrients than under the regime of irrigation 80-70-70% HB. For exam-
ple, during the regime of 80-70-70% capillary fringe 10 tons bulbs consumed: Ni-
trogen — 45.5 kg; phosphorus — 12.51 kg; potassium — 22; while under the regime of
90-80-70% of nitrogen consumed capillary fringe — 43.7; P — 12.3; potassium — 21.0
kg.
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On average, from experience on the irrigated variants onion carried out of the
ground for the formation of 10 tons bulbs 44.6 kg of nitrogen; 12.4 kg of phosphorus
and 21.5 kg potassium.

Following the observations of the development and spread of the root system of
onion in this test at the time of the onset of technical maturity, we obtained the fol-
lowing data. With drip irrigation, the bulk of the roots in the area under irrigated line
pipe in the layer 4-30 cm. And between the rows, where there was irrigation pipe in
the layer 8-24 cm, some isolated roots extend to a depth of 50-55 cm. Thus in the
aisle away from the roots of the series spread over a distance of 20 cm, some up to
25 cm. The bulk of them are in the 83-25 cm layer of the soil, the roots in the area of
the butt aisles are not closed. At the same time, micro sprinkling roots appear at a
depth of 3 cm. and distributed under the bulb to 37 cm. The bulk of their mass is in
the area of a number of to a depth of 5-30 cm. Reaching the depth of 75 cm. In the
aisle they are in the main its mass in a layer 10 to 17 cm. Micro sprinkling roots butt
aisle are closed.

Based on these data we can conclude that when watering micro sprinkling
compared to drip irrigation roots onion increasingly using zone between the rows,
which creates favorable conditions for their growth. This in turn has a positive effect
on productivity.

Conclusions. For the yield of onion in a loamy black earth South Steppe of
Ukraine at the level of 86-90 t/ha, with a profitability of production of bulbs is not
less than 165% and not more than the cost of onion 377 UAH/tone, at efficient use
of key resources and the intensification of climatic Resources recommended conduct
drip irrigation in such a way that soil moisture is maintained in the first period (from
germination to the beginning of the formation of the bulb) is not below 90% capil-
lary fringe, in a period of growth bulbs — 80% capillary fringe. And at maturity hu-
midity is reduced to the level of 70% capillary fringe. The depth of the moisture
under drip irrigation during the growing season, «young growth — the beginning of
the formation of the bulb» is 20 c¢cm, and in the interphase period of «onion growth
and maturation» the depth of moisture must be at 30 cm (which formed the bulk of
the root system of onion). Under the onion is necessary to make fertilizer per
100 t/ha.
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EHEPTETUYHA E®EKTUBHICTb TEXHOIOIY BUPOLLYYBAHHSA
PINAKY O3UMOI'O 3A PISBHUX CMNOCOBIB OBPOBITKY
'PYHTY TA 4O3 BHECEHHS A3OTHUX JOEPUB

Manspyyk M.I1. - 0. c.-2. H., C. H. ., IHcmumym 3pouwysaHoeo 3emnepobecmea HAAH
Wenenb A.B. — K. c.-2. H., OoueHm [JBH3 «XepcoHcbkull

OdepxxasHull agpapHull yHisepcumemy

Manspuyyk A.C. — Haykosull crigpobimHuk,

IHcmumym 3powysaHozo 3emnepobecmea HAAH

Y cmammi naeedeno pezynomamu mpupiuHux eKCNepUMEHMANbHUX OOCHIONCEHb 3 BU-
BUEHHSL 6NIUBY CNOCODI8 NOMUYEB020, De3NONUYe8020 Mma OupepeHyiiosano2o obpobimKy
IPYHMY, PI3HUX 003 A30MHUX 00OPUB Y PAHHLOBECHSAHE NIONCUGTEHHS HA YPOJCAUHICMb ma
enepeemuyHi NOKA3HUKU pinaxy ozumozo. Maxcumanvhy @podcaiinicms Hacinusa — 2,65-2,59
m/2a odepoicano y eapianmi opanxu Ha enubuny 25-27 cm ma 4u3enpHo20 po3nyuly8anHs Ha
14-16 cm 3 wimosanusm nio nonepedrto Kyibmypy Ha 38-40 cm ma 3a 6HeceHHs A30MHO20
dobpuea y pamnvbogecHsne NiONHCUugieHHs 003010 Ny Pesynomamu enepeemuunoi oyinku
eghexmusHoCcmi UPOWYBAHHS PINAKY 03UMO20 C8I04AMb, WO 3A60SAKU SHUNCEHHIO GUMPAM HA
NPOBEOEHH s YU3EIbHO20 PO3NYULy8anHs Ha 14-16 cm 3a dozu asomuux 006pug Ny ompuma-
HO MAKCUMAanbHUil eHepeemuunull koegiyicum 2,01.

Knrwuosi cnosa: pinax osumuil, cnoci6 i enubura o6pobimky ipyHmy, 003U a30mHux 006-
pus, enepeemuuti NOKA3HUKU.

Mansapuyx H.IL, Illenenv A.B., Manapuyk A.C. Inepzemuueckas 3gpgpexmugrnocmo
MexXHON0Ull 8bLIPAUUBARUA PANCA O3UMO20 BPU PAZHBIX CHOCOOAX 0OPAOOMKU U 003 6He-
CeHUs a30MmHbIX YOOOpeHUil

B cmamuve npusedenvi pesynomamol mpexiemnux KCnepUMeHmanbHblx Uccie008anull no
UBYUEHUIO BIIUAHUSL CNOCOO08 OMBANLHOU, 6e30MEaNbHOU U JudGepeHyuposanHoi oopabom-
KU NOY6bl, PAIUUHBIX 003 A30MHBIX YOOOPEHUll 8 PAHHEBECeHHI0I0 NOOKOMKY Ha Ypodicall-
HOCMb U dHepeemuuecKue nokazamenu panca o3umo2o. MakcumanoHyo yporcaiinocms cemsaH
- 2,65-2,59 m/ea nonyueno 6 sapuanme gcnawiku Ha 2nyouny 25-27 cm U Yu3envbHo20 puixiie-
Husa Ha 14-16 cm co wenesanuem noo npedvloywyro Kynemypy Ha 38-40 cm u npu eHeceHuu
A30MHO20 YOOOPEeHUsI 8 PAHHEBECEHHION NOOKOPMKY 00301 Ny Pesyrbmamol snepeemuuec-
KOU OYeHKU dDPeKmusHoCmuU 8bIpAWUBAHUS PANCA 03UMO20 CEUOEMeNbCmEYIon, Ymo 01d-
200apsl CHUJICeHUIO 3ampam Ha npogedeHue Yus3enbHo20 puixaenus Ha 14-16 cm npu 0ose
azommuuix yoobpenuii N1y, nonyuen maxcumanbHbulil dnepeemudeckuii koaggduyuenm 2,01.

Knioueswie cnosa: panc ozumviii, cnocod u enybuna ob6pabomxu noygul, 003bl A30MHbIX
y0obpenutl, 3HepeemuyecKue noKa3ameinu.






