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Aim. To determine optimal doses of mineral fertilizers taking into consideration biological specificities of
new maize hybrids of different FAO groups in irrigation conditions of the southern Ukraine and to trace their
impact on the formation of grain productivity of plants. Methods. The field method was used to study the in-
teraction of the investigated object and both experimental and environmental factors via the registration of
the yield volume and biometric measurements; the laboratory method was used to determine soil humidity,
humidity content in grain and quality indices of grain, the statistical method was used to estimate the reli-
ability of the results obtained; and the computational method was used in economic and energetic estimation
of the employed cultivation techniques. Results. The yield of maize grain of 13—15.42 t per ha on condition of
irrigation and introduction of the estimated amount of mineral fertilizer N, P K is registered for hybrids of
mid-ripening and middle-late groups — Azov, Krasyliv 357 MB, Sokolov 407 MB, Bystrytsia 400 MB. Without
irrigation, the highest yield is remarkable for the hybrids of early-ripening and middle-early groups — Tendra,
April 187 MB, Syvash, Orzhytsia 237 MB (grain yield of 3.15-3.39 t per ha). Conclusions. The following hy-
brids are recommended for cultivation on condition of irrigation of dark-chestnut soils of the southern steppe
of Ukraine: early-ripening Tendra, middle-early — Orzhytsia 237 MB, mid-ripening — Krasyliv 357 MB, and
middle-late — Bystrytsia 400 MB, with the introduction of the estimated dose of the mineral fertilizers, defined
by the difference between the amount of nutritious elements, required for the formation of productivity of the
desired level and their content in the soil of a specific plot.

Keywords: maize hybrids, FAO groups, profitability, irrigation, yield and quality of grain, economic efficiency.

INTRODUCTION

According to the level of potential productivity,
maize exceeds all the grain crops, if provided with
moisture in the soil. At the same time it is character-
ized by rather high drought resistance and on condition
of the optimization of the main agrotechnical measures
it is capable of forming stable productivity even with-
out any irrigation. The main factors of yield formation
while cultivating maize on lands with and without ir-
rigation are the nutritious background and the selection
of hybrid composition [1-3].

Due to the necessity of improving technological
ways of cultivating maize hybrids and determining the
adaptiveness of certain genotypes to soil-ecological
and technological conditions of cultivation in the south
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of Ukraine, the comparative studies with eight new
maize hybrids were carried out both with and without
irrigation. While cultivating hybrids with irrigation,
the scheme of experiments included the introduction of
mineral fertilizers, as it is known that the latter and the
optimization of moisture regime promote the increase in
the productivity of crops 2—5 times [4—8].

The aim of the work was to determine optimal doses of
mineral fertilizers taking into consideration biological spec-
ificities of new maize hybrids of different FAO groups in
irrigation conditions of the southern Ukraine and to trace
their impact on the formation of grain productivity of plants.

MATERIALS AND METHODS

The field method was used to study the interaction
of the investigated object and both experimental and
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environmental factors using the registration of the yield
volume and biometric measurements; the laboratory
method was used to determine soil humidity, humid-
ity content in grain and quality indices of grain; the
statistical method was used to estimate the reliability
of the results obtained; and the computational method
was used in economic and energetic estimation of the
employed cultivation techniques.

The studies were carried out in 2011-2013 on the ex-
perimental field of the Institute of Irrigated Agriculture
NAAS, located in the south of Ukraine in the zone of
the Ingulets irrigated area. The soil of the experimental
plot was dark-chestnut, medium loam, weakly alkaline,
the water table was deep.

The following factors were used in the experiments:
A — maize hybrids, differing by FAO groups — Tendra,
April 187 MB, Syvash, Orzhytsia 237 MB, Azov, Kra-
syliv 357 MB, Sokolov 407 MB, Bystrytsia 400 MB;
B — irrigation and no irrigation; C — fertilizers and no
fertilizers (recommended dose of mineral fertilizers for
the zone of experiments — N P, and the estimated
dose — N,, P)). The experiments were repeated four
times with the location of variants by the method of
randomized split plots. The area of the plot for sowing —
84.0 sq.m., the area for registration — 51.2 sq.m.

The agrotechnology of cultivating maize, used in the
experiments, was common for the southern zone of
Ukraine. The predecessor crop was soybean. The wa-
tering was carried out according to the scheme of the
experiment by the raining method.

The mineral fertilizers (factor C) were introduced as
follows: ammonia nitrate (N — 34 %) — during presow-

ing harrowing; granular superphosphate (P — 20 %) —
during autumn plowing, performed at the depth of 27—
30 cm. The estimated dose of fertilizers N,, P K, was
determined by the optimum parameters method as the
difference between the yield carry-over and the actual
content of nutritive elements in the soil [9].

Maize hybrids were sown in the first decade of May
when the soil temperature at the depth of sowing the
seeds was 12—14 °C.

The sowing, carrying out of the experiments, selec-
tion of soil and plant samples, their preparation for the
analysis were conducted according to methodological
instructions and standards.

RESULTS AND DISCUSSION

Maize belongs to drought-resistant crops (meso-
phytes). However, the deficiency of moisture in the soil
is a serious factor, limiting the yield of maize grain.
The extreme weather conditions, frequently observed
in the southern steppe of Ukraine (dry hot winds, high
temperature, deficiency of productive moisture) have
negative impact on the growth and development of
these plants and decrease the efficiency of the fertil-
izers introduced.

In our experiments the plantings of maize were ir-
rigated by vegetative watering, keeping the humidity
at the level of 75 % from the least moisture-retention
capacity in the soil layer of 0—70 cm.

Noteworthy is the index of the recoupment of the ir-
rigation water by additionally obtained yield of grain
due to irrigation (Table 1).

Table 1. The recoupment of the irrigation water due to the grain yield surplus, kg/m?® (average for 2011-2013)

Recoupment of irrigation water
Hybrid FAO Due to irrigation and | Due to irrigation and

Due to irrigation recommended dose of estimated dose of

fertilizers N150P90 fertilizers N240P0
Tendra 190 1.91 3.54 3.80
April 187MB 190 1.66 3.32 3.54
Syvash 250 1.99 3.10 4.11
Orzhytsia 237 MB 280 2.39 3.80 431
Azov 350 3.57 4.47 4.89
Krasyliv 357 MB 352 2.46 5.24 5.65
Sokolov 407 MB 420 291 5.05 5.67
Bystrytsia 400 MB 420 3.31 5.08 5.63
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Fig. 1. The impact of investigated factors on the protein content (%) in the
maize grain of hybrids of different ripening groups (average for 2011-2013):
a — no fertilizers, no irrigation (1) and with irrigation (2); b — recommended
(1) and estimated (2) doses of introducing fertilizers on condition of irrigation

During three years of studies of all the hybrids
with vegetative watering without fertilizers, on aver-
age this index was 2.65 kg/m?®; on the background of
using the recommended dose of the mineral fertili-
zer — N, _ P, — it increased up to 4.37 kg/m’, and

using thésoesgtoimated dose — N, P, —up to 4.83 kg of
grain per 1 m?® of water. The abovementioned testi-
fies to the reasonability of introducing mineral fertil-
izers while cultivating crops, maize in particular, on

irrigated lands.

The results of the registration demonstrated that on
condition of irrigation the mineral fertilizers induced
the productivity of the investigated hybrids on average
from 40.3 to 74.3 % during 2011-2013 (Table 2). This
increase was in direct proportion to the dose of the in-
troduced nitrogen fertilizers.

The data of Table 2 confirm the tendency of grain
yield surplus in all the groups of hybrid ripening de-
pending on the irrigation and mineral dose of fertilizers
(both recommended and estimated doses).

AGRICULTURAL SCIENCE AND PRACTICE Vol.1 No.3 2014

The maximal yield of maize grain was observed on
the background of irrigation and introduction of the
estimated dose of mineral fertilizers — on average dur-
ing the years of studies of all the hybrids it is 12.71 t/
ha, and in 2013 the yield of grain was 12.78 t/ha. In
case of introducing the recommended dose of fertil-
izer N, P, the yield was somewhat lower, amounting
to 11.72 and 11.85 t/ha, respectively, which is 8.4 and
7.9 % less. The irrigation with no fertilizers had dif-
ferent effect on the yield level of maize grain — the
surplus for hybrids of early-ripening group was rather
considerable, during three years of studies it amount-
ed to 210 % on average.

Generally, the yield surplus of maize grain after the
irrigation increased from 38.2 % in favorable 2011 to
600.7 % in dry 2012. The highest index was demon-
strated while cultivating mid-ripening hybrid Azov, the
productivity of which due to irrigation for three years
was on average 3.3 times higher than the absolute con-
trol with no irrigation.
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Fig. 2. The conditional yield (t/ha) of protein, oil and starch from the unit of area (average
values for the investigated maize hybrids for 2011-2013)

Table 3. Economic efficiency of cultivating maize hybrids of different ripening groups depending on the conditions of irriga-
tion and the nutritious background in 2013

Factor Yield, Co;t of Net profit, Profit-ability,
A B C tons/ha IEZII;IEZ, UAH/ha %
Tendra No irrigation | No fertilizers | 2.96 38480 1201 45.4
April 187 MB 2.83 36790 1036 39.2
Syvash 3.94 5122 2488 94.5
Orzhytsia 237 MB 3.64 4732 2082 78.6
Azov 2.08 2704 77 2.9
Krasyliv 357 MB 2.83 3679 1016 38.1
Sokolov 407 MB 2.35 3055 410 15.5
Bystrytsia 400 MB 2.02 2626 -3 0.1
Tendra Irrigation No fertilizers | 7.03 9139 141 1.6
N150P90 10.52 13676 1010 8.0
N240P0 10.96 14248 1973 16.1
April 187 MB No fertilizers | 6.62 8606 -299 -3.4
N150P90 10.09 13117 544 43
N240P0 10.41 13533 1298 10.6
Syvash No fertilizers | 7.23 9399 403 4.5
N150P90 9.50 12350 -179 -1.4
N240P0 11.58 15054 2688 21.7
Orzhytsia 237 MB No fertilizers | 8.26 10738 1623 17.8
N150P90 11.16 14508 1871 14.8
N240P0 12.04 15652 3243 26.1
Azov No fertilizers 10.26 13338 3957 42.2
N150P90 12.39 16107 3273 25.5
N240P0 12.90 16770 4306 34.5
Krasyliv 357 MB No fertilizers 8.68 11284 2146 23.5
N150P90 14.16 18408 5436 41.9
N240P0 14.97 19461 6859 54.4
Sokolov 407 MB No fertilizers | 9.29 12077 2831 30.6
N150P90 13.57 17641 4712 36.4
N240P0 14.93 19409 6823 54.2
Bystrytsia 400 MB No fertilizers | 9.91 12883 3601 38.8
N150P90 13.39 17407 4490 34.8
N240P0 14.44 18772 6208 49.4
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The protein content in maize grain changes under the
impact of fertilizers, irrigation and biological specifici-
ties of hybrids (Fig. 1). Compared to the cultivation
with neither fertilizers nor irrigation, the protein con-
tent is somewhat decreased under the impact of irriga-
tion, fluctuating in the range of 7.63—8.19 and 7.80-
8.47 %. During three years of cultivation the amount of
protein in grain for all the hybrids (with neither fertil-
izers nor irrigation) was 8.06 % on average, and with
irrigation — 7.89 %.

In case of irrigation the mineral fertilizers in-
creased the protein content in the maize grain con-
siderably. While during the years of studies the pro-
tein content in grain was 7.89 % on average when
cultivating maize hybrids with no fertilizers, in case
of introducing the recommended dose of fertilizers
its concentration was 8.77 %, and with the estimated
dose — 8.92 %.

The determination of conditional yield of protein,
starch and oil from the unit of area revealed its changes
depending on the ripening groups of maize hybrids
(Fig. 2) and its considerable increase under the influ-
ence of mineral nutrition.

The economic efficiency of the applied technology
elements was determined with the purpose of objective
grounding of the most rational combination of measures
in agriculture. The general norms of performance, prices
for manual and automated labor were accepted pursu-
ant to the recommended production standards. Grain
was used in the calculations as the main kind of products
while determining the cost of gross production from 1
ha. It was determined that the cost of the products ob-
tained while cultivating maize changes with the regular-
ity, observed for the culture productivity (Table 3).

The estimation of economic efficiency revealed
that in case of cultivating the investigated hybrids
with neither irrigation nor fertilizers the production
costs were 2.0-2.8 times less compared to the ones,
incurred with the introduction of the mentioned fac-
tors to technological ways of maize cultivation. The
maximal expenses (12,528-12,972 UAH/ha) were
incurred in case of irrigation and introduction of the
recommended dose of the mineral fertilizer. With the
introduction of the estimated dose the expenses were
reduced, which is related to the reduction in expenses
for phosphoric fertilizers.

The highest net profit in the experiment regardless
of irrigation was demonstrated by mid-ripening hy-
brid Krasyliv 357 MB. It had the maximal values
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among all the hybrids in case of the estimated dose
of fertilizers. Compared to the variants with neither
fertilizers nor irrigation, the vegetative watering in-
duced 1.7-fold increase in the net profit for hybrids
on average. On the background of irrigation, due to
fertilizers it increased by 52.5 % with the recom-
mended dose of fertilizers, and by 88.9 % — with the
estimated dose.

In 2013 due to the low purchase value of maize grain
the net profit index for all the variants of the experiment
was lower than the average indices for many years.

For instance, the highest profit — 6,859.2 UAH/ha —
was obtained from Krasyliv hybrid 357 MB and the
introduction of the estimated dose of fertilizers which
was 2.2 times lower than the average value for three
years. High profit was also obtained from hybrids Bys-
trytsia 400 MB and Sokolov 407 MB.

Quite a different situation was observed while deter-
mining the profitability level of cultivating maize hy-
brids. On average for the years of studies with neither
fertilizers nor irrigation it was 132.1 % for all the hy-
brids, and in 2013 — 39.2 %. With vegetative watering
this index decreased to 69.0 and 24.5 % respectively,
which is related to the cost of the irrigation water and
expenses for vegetative watering. In case of using the
recommended dose of fertilizer N, P, the profitability
level increased up to 69.7 % compared to the plots with
no fertilizers, and in case of introducing the estimated
dose of the mineral fertilizer — up to 88.8 %.

It is noteworthy that while cultivating maize hybrids
with longer vegetation period the profitability was at a
considerably higher level, and the cost of production
per one production unit was reduced.

CONCLUSIONS

To obtain maize grain yield at the level of 11-14 t/ha
with the irrigation of dark-chestnut soil of the south-
ern Ukraine, it is reasonable to introduce the estimated
dose of the mineral fertilizer, which is defined by the
difference between the required amount of nutritious
elements for the formation of productivity of the de-
sired level and their content in the soil of a particular
plot. It is also reasonable to use maize hybrids of mid-
ripening and middle-late groups — Azov, Krasyliv 357
MB, Sokolov 407 MB, Bystrytsia 400 MB.

The hybrids of early-ripening and mid-ripening
groups — Tendra, April 187 MB, Syvash, Orzhytsia
237 MB, capable of better utilization of the mois-
ture of soil resources and forming higher yield, —
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should be used when cultivating maize with no ir-
rigation.

IIponyKTHBHOCTH THOPUIOB KYKYPY3bl Pa3INYHBIX
rpynn ®AQO B 3aBHCUMOCTH OT YBJIAXKHCHHUS U /103
ya100peHuii B yCJIOBUSIX I0:KHOI cTenn YKPauHbl

P. A. Boxeroga, 0. A. Jlappurenko, T. B. ['mymko

Heab. YCTaHOBUTH ONTUMANIBHBIE JI03bI MHHEPAIBHBIX Y100~
PCHHI ¢ y4ETOM OMOJIOTHUECKUX 0COOCHHOCTEH HOBBIX THO-
PHUIOB KyKypy3bl pa3nuusbix rpynn @AO B oporiaeMsbIxX yc-
JIOBUSIX 1OTa YKpauHbl M IIPOCIEIUTh UX BIUSHUE HA (QOp-
MUPOBAHUE 3€PHOBON IPOTYKTUBHOCTH pacTeHui. MeToabl.
[ToneBoili — ¢ 1HeNbIO M3YyYCHHs] B3aUMOJCHCTBHSA OObEKTa
C HccieyeMbIME (haKTopaMH M TIPUPOTHON cpenoil myTem
ydera ypokas 1 OMOMETpHUYECKUX M3MEPEHHI; TabopaTop-
HBII — OTIpE/IENICHNE BIIATU MOYBBI, COAEPKaHNS BIIary B 3ep-
He, ToKa3areseil KauecTBa 3epHa; CTAaTUCTUYECKUH — ISt
OIIEHKH JIOCTOBEPHOCTH IIOJyYEHHBIX pPE3YyJIbTaTOB; pac-
YETHBIN — JIJI1 S3KOHOMUYECKON U DHEPreTUYeCKOM OLIEHKH
H3y4aeMbIX IPUEMOB BhIpalUBaHus. Pe3yabTarel. Ypoxaii-
HOCTh 3epHa KyKypy3bl 13-15.42 t/ra dopmupyercst npu
OpOILIEHHN M BHECEHUHM pPACUETHOW J03bI MUHEPAIbHBIX
ynoopenmit  N240POKO y rubOpumoB cpemHecnenod u
cpemneno3nHeil rpymm — AsoB, KpacumoB 357 MB, Co-
koioB 407 MB, Brictpumia 400 MB. Ilpu BeIpamuBanun
KyKypy3bl 0e3 opomeHus OONBIIyI0 YpOKaHOCTH (op-
MHUPYIOT THOPH/IBI paHHECIICNON M CpelHepaHHeH rpymm —
Tennpa, KeutHeBsiii 187 MB, Cusam, Opxwuna 237 MB
(ypoxaitHocth 3epHa 3.15-3.39) BwiBoabl. B ycioBusix
OpOILICHUS KKHON cTeNH YKpauHbl HA TEMHO-KaIITaHOBBIX
MI0YBaX PEKOMEH IyeTCsI HCTI0JIb30BaTh PaHHECIEIbIN rTHOpH
Tennpa, cpeanepannuii — Opxuna 237 MB, cpennecne-
abiit — Kpacunos 357 MB u cpennenosaauii — beictprna 400
MB, u BHOCHTH pacueTHYIO 03y MHHEPAIBLHOTO ymoOpe-
HUSI, KOTOPYIO OTPEJEISIOT 110 Pa3HOCTH MEXIy HEoOXonu-
MBIM KOJIMYECTBOM 3JIEMEHTOB MUTaHMS I (POPMHUPOBAHUS
YPOXKaifHOCTH 3aJaHHOTO YPOBHS W HX COACp)KaHHUEM B
MOYBE KOHKPETHOTO MOJI.

KoaioueBble ciioBa: THOpHIbI KyKYpy3bl, TPYIIIBI CIICJIOCTH,
OKyMaeMOCTbh, OPOILCHUE, YPOXKAWHOCTh U KauyeCTBO 3€pHA,
SKOHOMHYeCKast 3PPEKTUBHOCTE.

IIponykTHBHiCTH riOpuAiB KyKypyI3u pi3HUX rpyn
DAQO 3aJ1e’KHO BiJl YMOB 3B0JIOJKEHHS Ta /103 100pHUB y
MiBICHHOMY CTelly YKpaiHu

P. A. Boxeroga, 1O. O. JlaBpurenko, T. B. ['mymko

Meta. BcTaHOBUTH ONTHUMANBHI J03UM MiHEpaIbHUX J00-
pUB 3 ypaxyBaHHsSM OIOJIOTIYHMX OCOONMBOCTEH HOBHX Ti0-
puaiB KyKypyasu pizHux rpyn @AO B ymoBax 3pOLICHHS
miBIHSA YKpaiHU Ta NPOCTEXKUTH iXHil BIIMB Ha (opmy-
BaHHS 3€pPHOBOI MPOAYKTUBHOCTI pociuH. Metoau. [Tombo-
BUA — JUIS BWBYEHHS B3aeMOIil 00’€KTa MTOCIHIIKEHDb 3
eKCTIePUMEHTAIBHUMH (DaKTOpaMM Ta YMHHUKAMH MPUPOJI-
HOTO CEpPEJIOBHINA, PEECTPYIOUH OOCST BPOXKAIO Ta 3JIIHC-
HIOIOYM OIOMETpHYHI BUMIpH; J1a0OpaTopHHUil — JUIs BH3HA-
YEHHSI BOJIOTM IPYHTY, BMICTy BOJIOTH B 3€pHI Ta MMOKAa3HHKIB
SKOCTI 3€pHA; CTaTUCTUYHHWH — JUIsS OLIHIOBaHHS JIOCTO-
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BIPHOCTI OTpHMaHHX pe3yJIbTaTiB; PO3PaXyHKOBHN — IS
eKOHOMIYHOI Ta EHePreTHYHOI OIIHKH 3aCTOCOBAHWX IIPHIiO-
MiB BUpOIITyBaHHs. Pe3yabraru. YpokaiHiCTh 3epHa KyKypy/-
3u 13-15.42 1/ra popMy€eThCS 32 YMOB 3POIICHHS T BHECCHHS
PO3paxyHKOBOI 71031 MiHepasibHUX 100puB N240POKO y ridpu-
JIB CEePeTHBROCTUINION Ta CEPENHbOII3HBOI Tpyn — A30B, Kpa-
cwriB 357 MB, Coxono 407 MB, bucrpuns 400 MB.
[Tpn BupoIIyBaHHI KyKYpyA3Hu Oe3 3pOILIeHHs OuIbITy ypo-
JKaHICTh (POPMYIOTH TiOpPHIN PAaHHBOCTHIVION Ta CEPEIHBO-
pauspoi Tpyn — Tennmpa, KsitHeBmit 187 MB, Cusami, Op-
xurst 237 MB  (ypoxaiiHicTs 3epHa 3.15-3.39 T1/ra).
BucHoBkHu. 32 yMOB 3pOMICHHS MIBJCHHOTO CTEly YKpai-
HHU Ha TEMHO-KAIlITAHOBHX I'PYHTaX PEKOMEHAYETHCS BUKO-
PHCTOBYBAaTH HACTyIHI TiOpunu: panHpocturimii Tewnpa,
cepeanbopanHiit — Opxuns 237 MB, cepennbocTuruii —
Kpacuiis 357 MB i cepennbonisniii — bucrpuiio 400 MB
Ta BHOCHTH PO3PAaXyHKOBY J03y MiHEpaJbHOTO 100pHBa,
SIKy BU3HAYAIOTh 32 PI3HUIICI0 MK HEOOXiTHOK KIITBKIiCTIO
€JIEMEHTIB KMBJICHHS U1 OPMYBAHHS BPOXKAHHOCTI 3a/1a-
HOTO piBHS Ta iXHIM BMICTOM y TPYHTiI KOHKPETHOTO TIOJSL.

Koarouosi cioBa: riopunu kykypynsu, rpymn GAO, okyn-
HICTB, 3pOILECHHS, BPOXKaWHICTH 1 IKICTh 3€pHa, EKOHOMIUHA
e(heKTUBHICTE.

REFERENCES

1. Strategic directions of agriculture development in
Ukraine in the period till 2020 / Eds Yu. O. Lupenko, V.
Ya. Mesel-Veselyak. — Kyiv, IAE, 2012. — 182 p.

2. Troyer A. F. Background of U. S. hybrid corn: II. Breed-
ing, climate, and food // Crop Sci. — 2004. — 44, N 2. —
P. 370-380.

3. Pysarenko V. A., Lavrynenko Yu. O., Kokovikhin S. V.,
Pysarenko P. V. Scientific and practical aspects of ir-
rigation regime formation for different ripening groups
of maize hybrids in the south of Ukraine // Irrigated
agriculture: Scientific Papers. — Kherson: Ailant, 2008. —
Iss. 50. — P. 23-31.

4. Ghaffari A., Ali A., Tahir M., Waseem M., Ayub M.,
Igbal M., Mohsin U. A. Influence of integrated nutrients
on growth, yield and quality of maize (Zea mays L.) //
Am. J. Plant Sci. —2011. =2, N 1. — P. 63-69.

5. Rasheed M., Ali H., Mahmood T. Impact of nitrogen and
sulfur application on growth and yield of maize (Zea mays
L.) crop // J. Res. Sci. —2004. — 15, N 2. — P. 153-157.

6. Malakouti M. J. The effect of micronutrients in ensuring
efficient use of macronutrients // Turk. J. Agric. Forestry. —
2008. —32, N 3. — P. 215-220.

7. Calvino P. A., Andrade F. H., Sadras V. O. Maize yield
as affected by water availability, soil depth, and crop
management // Agronomy J. —2003. — 95, N 2. — P. 275-28]1.

8. Barlog P., Frackowiak-Pawlak K. Effect of mineral
fertilization on yield of maize cultivars differing in
maturity scale / Acta Sci. Pol. Agricult. — 2008. — 7,
NS5.—P. 5-17.

9. Gamayunova V. V., Filip’yev 1. D. Determination of
doses of fertilizers for crops under irrigation // Visnyk
ahrarnoyi nauky. — 1997. —Iss. 5. — P. 15-19.

AGRICULTURAL SCIENCE AND PRACTICE Vol.1 No.3 2014




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


