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SOPEKTUBHOCTb YJOBPEHUS ABYKUCTOYHNKA TPOCTHUKOBUOHOIO 30J104 HA

OCYLIAEMbIX TOP®SIHbIX MOYBAX INPU UCIOJIb3OBAHUUN EIFO KAK BUOTOI/IUBA

O. B. XapyeHko, 0. H. [lempeHko

B cmambe npusedeHbl ocobeHHOCMU UCnonb308aHusi 3071kl O y0obpeHusi nocesos 08yKUCMOYHUKA
MPOCMHUKOBUOHO20 Ha OCYUWEHHbIX MOPQSIHbIX N04Y8ax U 8 CPaBHEHUU C UCMOIb308aHUEM MUHEPaslbHbIX
y0obpeHuli. BHeceHue 530 ka/2a 3051bI crnocobcmeosario noebiueHU ypoxaliHocmu ceHa 08yKUCMOYHUKa
mpocmHUKo8UOHO20 8 cpedHem 3a 200bi uccnedosaHul do 8,17 m/za, ymo Ha 30,8 % bonbwe, Yyem Ha
sapuaHme be3 gHeceHuUs1 y0obpeHul. YcmaHogrieHa HopMa 3071bl, pu Komopol 6ydem noddepxusambcsi
b6anaHc gpocghopa u Kanus 8 rnoyse.

Knoyesble croga: ocywaembie mopghsiHbie Mo4ebl, 08YKUCMOYHUK MPOCMHUKOBUOHBbIU, yOobpeHus,
aghbgpekmueHocmpb ydobpeHud, 3ona.

FERTILIZER EFFECTIVENESS OF REED CANARY GRASS WITH ASH ON DRAINED PEAT SOIL
USING IT AS A BIOFUEL

O. V. Kharchenko, Y. M. Petrenko

The peculiarities of using ash as fertilize of reed canary grass on drained peat soils and compared
with the use of mineral fertilizers are shown in the article. Adding 530 kg/ha of ash acts to raise the yield of
reed canary hay to 8,17 t/ha on average for the years of research, this is 30,8 % more than in the variant
"Without fertilization”. Keeping the balance of phosphorus and potassium up rate of ash usage in the peat
soil was defined.

Keywords: drained peat soils, reed canary grass, fertilizing, efficiency of fertilizer, ash.
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EVALUATION OF MINERAL FERTILIZERS FFECTIVENESS
FOR NEW SORTS OFAGRICULTURAL CROPS

0. V. Kharchenko, professor

E. A. Zakharchenko, assistant professor
Yu. M. Petrenko, senior lecturer

0. I. Pshychenko, senior lecturer

Sumy National Agrarian University

The problem of assessing the effectiveness of fertilizers depending on the intensity of the new variety
or hybrid crops are shown. It is proposed to evaluate each new variety or hybrid according to the indicator of
its intensity, the value of which can be determined as the ratio of the actual yield to the normative yield. At
the same time, as the normative yield, the calculated value is taken from the existing analytical dependen-
cies established for previously existing or basic varieties. It is proposed to carry out a quantitative assess-
ment of the effect of mineral fertilizers on crop yield growth by implementing the law of diminishing returns,
and the model of such an impact should be expressed by a single-vertex dome curve (alternatively, a quad-
ratic parabola without a free term), taking into account the intensity level of the variety. It is proved that the
recommended norm of mineral fertilizers has an optimal value only under condition of ensuring the maximum
value of marginal revenue, which in turn depends on the ratio of prices for fertilizers and products.

Key words: mineral fertilizers, the level of intensity of the variety, the normative crop yield, the natural
fertility of the soil, the yield increase, the optimum fertilizer rate.

Formulation of the problem. The formation | and land reform in rural areas significantly affects
of agricultural production to market fundamentals | the processes of programming and planning agricul-
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tural yields. The level of such exposure is based
primarily on the need for economic assessment as a
whole cultivation process, and most productivity.
That is, in the current socio-economic situation, the
aim of production is not to achieve a level of produc-
tivity, and ensure optimal economic performance,
which in turn points to the existing feasibility is not
always fully optimize the conditions for growing
crops.

It should be noted that all existing depend-
ence on fertilizer efficiency evaluation and installed
the required standards of are those that have been
identified for the current for a given period of re-
search. The widespread introduction of new, more
productive varieties or hybrids of new crops in the
current circumstances call into question the previ-
ously formed analytical dependence, and thus they
require clarification. So if a new variety or hybrid
generated greater yield than the varieties accepted
for the base, in the same weather conditions (espe-
cially moisture conditions) and at the same level of
power (natural soil fertility and level of fertilization), it
indicates that it (a new variety) is characterized by a
higher rate of use of elements from soil and fertilizer
and lower the total water consumption. Thus, quanti-
tatively this situation can be defined as the intensity
level of variety or hybrid, or aggressiveness (RiS)
and it can be determined as the ratio of actual yield
(Ya) of the variety of culture over the past few years
and normative Yy (1).

Y
Ris =&

N
This yield normative culture, in this case as
scheduled (Yy) for the base grade is the amount of
productivity that can be formed by natural soil fertility

(1)

AT eale, bmrtha

pre]

opt

(Ys) and increase the yield of fertilizers (AY):
Y, =Ys+AY, )

It is known that the productivity of cultures,
which can be obtained by natural soil fertility can be
determined by various methods [1, 3, 5 and others]
in this case the problem is not considered. One of
the existing analytical methods for establishing ferti-
lizer efficiency is the consideration of the law of di-
minishing return, in which productivity growth is de-
scribed single-humped dome-shaped curve, which
can be expressed by a quadratic equation parabola
without constant term [2, 4, 6].

AY =aX? +bX, hwt/hectar (3)

where: X - norm of fertilizers, kg of active in-
gredient/ha; a and b - empirical coefficients, which
are for individual zones (soil), the base class culture
and conditions. It should be noted that these meth-
ods depends authors [2] have been built for major
crops and for various favorable conditions (Fig. 1).
This practical calculations, a plan or project is rec-
ommended for average conditions.

For example, the base of spring barley varie-
ties in terms of typical black soil and regraded
leached clay-loam soil to medium-favorable condi-
tions, this dependence has the form [2, 4, 6].

AY =-0,56 X7 +5,09X, hwt / hectar (4).

It should be noted that this interpretation of
the character of yield response to cultural norms for
fertilizer now found a practical use not only in
Ukraine [7]. Therefore, in general, the actual or an-
ticipated value yield of new varieties (hybrids, sorts)
can be defined as:

Ya=RiS-Y, = RiS(Ys+ AY), hwt/hectar (5)

hwt/hectar

Orptiriem cond tions

Lverage conditions

Adverse conditions

>, rwrtha

Thus, one could argue that the increase of
productivity of fertilizer for any sort of sense of it at a
certain level of intensity (RiSi) defined as:

AY, = RiS,(aX* +bX) = a,X* +b X, CWi/hectar (6)
where: ai and bi - empirical coefficients for the
individual variety, ie depending on the intensity. After
coordination model quantitative impact of fertilizers
on the yield of the variety of culture there is the need
to choose the rules fertilizers. Analysis of these de-

T T T T 1 i

pendences shows that in terms of obtaining maxi-
mum yield optimum rate of fertilizer is defined as:

s b .
X =0 act. ingr./ha

(7)

However, as mentioned earlier, the rule of fer-
tilizers in any case can not be recommended as the
maximum vyield is not a criterion of expediency of
their application. The cost of additional yield of ferti-
lizer application (CAY) is known to be determined by
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the product obtained allowances crop (AY) at a

particular rate of fertilizer and grain sales prices
(Pg):

CAY =AY -Pg = (aX* + bX)Pg,UAH /| hectar (8)

The fertilizer maintenance (FM) consist of the

cost of the fertilizer and the cost of their application.

Given the relatively high price of fertilizer and a

Pt
A ha

— P=max

small share of costs for the use of some approach-
ing the cost of fertilizer can be defined as:

FM = X - P, ,UAH / hectar (9)
Where: Pjf - total fertilisers price, which in-

cludes fertiliser price and application. Schematic
illustration dependency 8 and 9 are shown in Fig. 2.

CAT

3, hwit

' I ' I
= opt Xk

Fig. 2. Scheme to determine the effectiveness of fertilizers
Hk - standard fertilizers, followed by the economic condition of a balanced budget (UW = FDP)
Hort - standard fertilizers, for which there is a maximum value of net income (P = VAR - VU = max)

According to this technique [2, 4, 6], the main
criterion in determining the optimal dose of fertilizer
( X=X,,) is the maximum marginal income, or
equivalent profit (RR = P). Sam net income repre-
sents the difference between the cost of additional
products (FDP) and the cost of fertilizer (UW):

NI=CAY~FM =(aX? +6X)Pg— X - Pf,UAH/ hectar ~ (10)

Accordingly the maximum net income (RR =

max) observed at a rate of fertilizer that is optimal:
(b-Pg—FPf)
Xopt = TP (11)

Thus, for different values fertilizer prices (Pf)
and corn (Pg) set the optimum rate of fertilizer. Such

,hwt.actingr./ ha

determination may be detailed major economic indi-
cators adopted version, increase of yield (AY), gross
value added products (CAY), the cost of fertilizer
(Pf), net income (NI) and profitability (P) [4]. In some
cases, particularly when growing culture without the
use of fertilizers is high net it is possible to increase
fertilizer regulations, but their use can be unprofita-
ble, and therefore their value can not be greater than
the critical value (see. Fig. 2). To illustrate the influ-
ence of intensity grade on major economic indicators
of fertilizer application in the table. 1 example of
calculation for spring barley at a specific ratio of
prices (see. Equation 4).

Table 1

The influence of the intensity of spring barley varieties for major agroeconomic fertilizer appli-
cation rates in terms of typical black soil rehradovanyh and leached medium loams for average
weather conditions (Pf= 300uah / kg, Pg =1000 UAH / kg)

Intensity level grade PiBeHb iHTeHCMBHOCTI copTy (RIS)
10 1,2 14 16 18 2,0 2,2
6asoBui

Xopt, hwt act. Ingr./ha 1,57 2,06 2,42 2,68 2,89 3,06 3,19
Relative value 1,00 1,37 1,54 1,71 1,84 1,95 2,03
AY, hwt/ha 6,61 9,72 12,65 15,40 18,05 20,67 23,18
Relative value 1,00 1,47 1,91 2,33 2,73 3,13 3,51
Net income, UAH/ha 413 856 1375 1940 2525 3141 3764
Relative value 1,00 2,07 3,30 4,70 6,11 7,61 9,11
P, % 26,3 41,6 56,8 72,4 87,4 102,6 118,0
Relative value 1,00 1,58 2,16 2,75 3,32 3,90 4,49

So when the index exceeds the intensity of
new varieties base by 20 % (RiS = 1,20) optimal
fertilizer rate (at which there is the greatest value of
net income) increased by 37 %, and the expected
increase in productivity - by 47 %. This change is
more significant economic indicators. Thus, with
increasing intensity specified grade net income in-

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurtety

creases by 2.07 times, and profitability - in 1.58
times (table 1). When the intensity grade of 1.60
optimum fertilizer rate increased to 71.0 %, increase
productivity by 133 %, net income of 4.70 times, and
profitability - in 2,75 times.

Graphic illustration impact indicator intensity
grade the relative values of the basic parameters
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ahroekonomichnyh fertilizer application (Fig. 3)
clearly shows that the impact this sort of intensity is
observed throughout the range of possible changes

in intensity. This increases the least optimal hole
fertilizers, and most of all - Net income from their
use.

10 4 p
_ un
8 —
6 —
] P
4 — AY
Xopt
2 7 --.——_—_"____._—————-.——___g
RiC
I I I ! I ! I ! |
1 1.2 1.4 1.6 1.8 2 2.2

Fig. 3. Effect of spring barley variety intensity on relative values of key performance indicators fertilizer
application (Pg = 300 UAH / kg, Pg = 1000 UAH / kg)

As an example, consider the intensity of
spring barley varieties "Svyatogor" [6]. Thus, in con-
ditions of 2011-2013 on research fields of the Insti-
tute of Agriculture of the Northeast fertilizer at a rate
of 90kg a.i./ha (X = 0.90) the actual yield ranged
35,7-48,7 hwt/ha with an average of 40,4ts size/ha.
According to the formula 2, normative yield is 29.9
hwt/ha, and the level of intensity of this sort in these
conditions equal 1.35 (40.0 / 29.9). From Fig. 3 have
that with this sort of intensity index (RiS = 1,35) we
have: - Optimum fertilizer rate should be 1.5 times
higher than regulatory (1.57 * 1.5 = 2.36 kg a.i./ha); -
The expected yield increase of 1.8 is higher than
regulatory (6.61 * 1.8 = 11.90 kg/ha); - The expected

value of the net revenue from the use of fertilizers is
3.0 times higher than regulatory (413 * 3.0 = 1239
UAH/ha); - Return of the event in 2.0 is higher than
regulatory (26.3 * 2.0 = 52.6 %).

Conclusions. All of the definitions and calcu-
lations clearly show that the intensity of the variety is
a very important indicator of the intensification of
agriculture, which, all other things being equal, can
significantly increase the effectiveness of fertilizers
and economic performance of their application.
However this increase is significantly higher than the
increase in the intensity variety. Besides these cal-
culations allow you to set maximum prices for seeds
more intensive crop varieties.
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OLIHKA E®EKTUBHOCTI MIHEPAJIbHUX JOBPUB A4J151 HOBUX COPTIB
ClJIbCbKOIrOCIriOQAPCbKUX KYJIbTYP
O. B. XapyeHko, E. A. 3axapyeHko, 0. M. [lempeHko, O. I. Mwu4eHko
BcmaHoeneHo, wjo po3pobrieHi paHiuwe aHanimuyHi 3anexHocmi rno eCmaHO8/IEHHI0 e¢hekmugHocmi
MiHepanibHUX 0obpue € adekgamHuUMU MinbKU 051 copmig i 2ibpudie, Wo supowysanucsi Ha nepiod Aocrii-
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OxeHb. Hoei copmu i 2ibpudu cinbcbko20crnofapcbKux Kyrabmyp € cymmego binbw ypoxalHuMu, a onxe
3acmocyeaHHs 051 HUX paHiwe 8cmaHOo8/1eHUX 3anexxHocmel € HedouinbHUM. [TponoHyemMbCsi KOXXeH Hoguli
copm yu 2ibpud ouiHreamu 3a rMoKasHUKOM U020 IHMEHCUBHOCMI, 3HAYEeHHS SIKO20 MOXe bymu eu3HavyeHe
SIK BIOHOWEHHST ¢hakmu4HOi epoxkaliHocmi 00 HopmamueHoi. [Npu ubOMy 3a HopMamueHy epoxxaliHicmb
npulimaemscs pospaxoeaHa 8eluduHa 3a iCHyrYUMU aHanimu4yHUMU 3a1exXHocmsmu, CmaHosneHumu ons
paHiw icHyro4ux Yu 6aszosux copmis.

lMporioHyembcsi Npo8oAUMU KirnbKIiCHY OUIHKY 8riniugy MiHeparnbHuUx 0obpug Ha ripupicm ypoxalHocmi
Kynibmypu winsixom pearizauii 3akoHy crnadHoi 0oxiOHocmi, a caMy MoOerlb mako20 ensugy supaxamu o0-
HOBEPUWIUHHOK KyrorornodibHo Kpueoro (K eapiaHm keadpamuyHor napabornor 6e3 8ifbHO20 4rieHa) 3
8paxyeaHHsIM pieHs iHMeHcusHOCMIi copmy.

Hoka3zaHo, ujo pekomeHdogaHa HopmMa MiHeparnbHUX 0obpue Mae onmumarnbHe 3Ha4YeHHsI MinbKu npu
ymosi 3abe3rniedeHHs1 MaKkCUMaribHO20 3Ha4YeHHS MapXUuHaibHo20 0ox00y, WO 8 C8OK Yepay 3anexums eid
cniggiOHoWeHHs yiH Ha dobpuea i npodyKuito.

BusHayveHO, W0 maki nokasHUKU SIK onmumarsbHa Hopma 00bpus, rpupicm ypoxalHocmi, Mapxu-
HanbHul 0oxid ma peHmabenibHiCmb 3pocmaroms cymmeso binbwe 3a 3HaYeHHsT NoKa3HUKa IHMeHcue-
Hocmi. Bce ekasaHe OOHO3HA4YHO 8Ka3ye Ha MPUHUUNO8y HeobXxiOHICMb Orisi KOXHO20 HOB8020 COpmy 4u
2ibpudy, He BUKITIOHYEHO, WO i 8 KOXHUX KOHKDEeMHUX 2pyHMO8O-KIiMamuy4yHUX yMO8ax, 8CMaHOBMNEHHS I0-
KasHUKa lioeo iHmeHcusHocmi. Kpim moao, maki po3paxyHKu 00380/1510mb 8CMaHo8/108amu MakcuMaribHi
UIHU Ha HaciHHS 6irbW iIHMeHCUBHUX COpmig CirlbCbKO20Crn00apChKUX Kynbmyp.

Knoyosi crioga: MiHeparsnbHi 0obpusa, pieeHb iHMeHCU8HOCMI copmy, HOpMamugHa epoxaliHicmb
Kynibmypu, npupodHa podrodicms 2pyHmy, rnpupicm ypoxaliHocmi, onmumarbHa Hopma dobpues

OLIEHKA 3®®EKTUBHOCTU MUHEPAJIbHbIX YOBPEHWUW /151 HOBbIX COPTOB
CEJ/IbCKOXO35IUCTBEHHbIX KYJIbTYP

O. B. XapuyeHko, E. A. 3axapyeHko, FO. H. lNlempeHko, E. U. Muu4yeHko

YcmaHoeneHo, Ymo paspabomaHHbie paHee aHasumu4yecKue 3asucuMocmu Mo yCmaHOB8/IEHUI 3¢h-
ekmusHocmu MuHepasbHbIX y0obpeHul siensomess adekgamHbIMU MOsbKo Ors copmos u aubpudos, Ko-
mopsble ebipauwusanucb Ha nepuod uccredoeaHuli. Hoebie copma u 2ubpudbl CenbCKOX03AUCMBEHHbIX
Kynbmyp cyujecmeeHHoO boriee ypoxalHbie, a 3Haqyum rnpuMeHeHue Ofis1 HUX paHee yCmaHOB8/1eHHbIX 3a8u-
cumocmel sienisemcsi HeyesnecoobpasHbiM. [Tpednazaemcsi kaxObili HO8bIU copm unu 2ubpud oueHusamep
10 rokazamersnto e20 UHMEeHCUBHOCMU, 3Ha4eHUe KOmopoao Moxem bbimb ornpedesieHO KaKk OMmMHOWEHUe
ghakmuyeckol ypoxalHocmu HopmamugHou. [pu smom 8 kayecmee HopMamueHOU ypoXxalHoCmu MpUHU-
Maemcs paccyumadasi 8e/iU4UHa 0 CyWEeCcmayuWUM aHaaumu4yecKkuM 3a8ucuMoCmsM, YCmaHO8/1€HHbIM
0r1s1 paHee cyuwiecmsyruux unu 6a3oesix Copmos.

lpednazaemcsi npoeodums KOMUYECMBEHHYIO OUEHKY 8/1USHUSI MUHeparsbHbIX yOobpeHul Ha rpu-
pocm ypoxalHocmu Kynbmypbl nymeMm pearnusayuu 3akoHa ybblearowel 0oxoOHocmu, a camy mModesb
makoeao 8030elicmeusi 8bipaxamb 00HOBEPWUHHOU KyronoobpasHol kpueol (kak eapuaHm - keadpamuy-
Hol napaborsnol 6e3 ce0600HO20 UreHa) ¢ y4emom YpOB8HS UHMEHCU8HOCMU copma.

LokasaHo, 4mo pekomeHOyemasi HOpma MuUHeparsibHbIX y0obpeHuUl umeem onmumalibHoe 3Ha4yeHue
mOoJIbKO MpuU ycrioguu obecreyeHus MakcuMalsibHO20 3Ha4YeHUs MapKuHanbHo2o 0oxoda, 8 €80t o4epeldb
3asucum om COOMHOWEHUS UeH Ha yOobpeHusi u rpodyKyuro.

Knroyesbie crioga: MuHepasibHble yO0bpeHuUsi, ypO8eHb UHMEeHCUBHOCMU copma, HopMamueHasi ypo-
JalHocmb Kyribmypbl, npupodHoe mniodopodue Mo4Yebl, fNpupocm ypoxxalHocmu, onmumarsibHas HopMa
y0obpeHul.
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