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The problem statement. The task of the devel-
opment of a reliable process of programming and
forecasting yields of agricultural crops consists in
attempts to find out the elements of the arising future
in contradicting conditions of the past and present
state of the investigated object, and while investigat-
ing the basic trends and the most important factors it
is necessary to work out the development process of
the analyzed object in this prospect.

Investigation of the problem. Being regulated
by agriculture laws, the influence of external condi-
tions on yielding determines the possibility of forecast-
ing and programming it. Forecasts are possible, when
more important regularities of a production process
are designated. They make it possible to predict the
yield of a given variety or hybrid in the specified melio-
rational and agro-technical conditions.

A forecast becomes a program when the levels
of meliorational and agro-technical measures are
determined in advance being calculated for the con-
crete yield and when they are combined with control-
ling the process of realizing the program and, when it
is necessary, with correcting the conditions of water
supply and plant nutrition.  According to
I. S. Shatylov’s data (1986), programming should be
considered as a scientific trend, and its task is to work
out methods of purposeful development of crops for
obtaining planned yields.

The research on programming yields can be
found in the papers by such scientists as M. S. Savyt-
sky - on grain crops (1938, 1948), G. P. Ustenko
(1971), V.O. Ushkarenko (2001) and others. But
there are no data on programming of growing buck-
wheat and millet in the agro-meliorational field of rice
crop rotation. When changing from non-irrigated to
irrigated agriculture there are favourable conditions for
regulating the material conditions of life of plants ac-
cording to their requirements. It is a reliable basis for
forecasting and programming yields.

Tasks and methods of investigation. The task
of the research is to work out and program agro-
technical measures of growing buckwheat and millet
in spring and summer crops in the agro-meliorational
field of rice crop rotation (Kherson region, Skadovsk

district).
The investigated factors:
Factor A — sowing period:
— basic;
— intermediate.
Factor B — mode of basic tillage:
— disking 10-12 cm deep;
— chisel tillage 20-22 cm deep.
Factor C — nutrition background:
— without fertilizers:
—  N4sP3p;
—  NgoPso.

The repetition of the experiment is four times.
The placement of the variants was organized using
the method of split plots. The sown area of the third
order plots is 213. and the registered area is 116,6 m?

Research results. The buckwheat yield of the
summer growing season was much higher than the
yield of the traditional spring season — 16,7 against
13,0 c/ha (Table 1).

For instance, in the variant where the tillage for
sowing buckwheat was studied, the average indexes
of the yields didn’t differ much and were 14,0 c/ha on
the plots with shallow tillage and 16,2 c/ha — with
dipper tillage, but there were differences depending
on the factor “growing season”. In the spring season
the yield of the variant with disking was 12,1 c/ha,
whereas in the summer season — 16,0, and in the
variant with ploughing - 14,9 and 17,6 c/ha
respectively. On the whole the individual part of the
influence of the factor “tillage” was only 4,79%.

The specific conditions of rice soils which are
under water for a long period of time and formed at
the expense of water, air and warmth regimes, are
known to be determined by the availability of nutrients
and soil conditions.

Despite the low fertilization sensitivity and phos-
phorization of rice soils, the efficiency of phosphor
fertilizers for buckwheat on these soils is proved by
numerous experiments. In addition there is infor-
mation that in the conditions of saline soils phosphor
reinforces the activity of nitrogen in the soil. On the
saline rice soils of Kherson region which are charac-
terized by high content of hard-soluble phosphates,
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nitrogen-phosphor nutrition for buckwheat of the
summer sowing was very efficient. Every kilogram of
nitrogen-phosphor fertilizers was recompensed by the
additional grain of 4,7 kg.

It is necessary to underline that the hydro-
technical conditions were not identical in the growing
seasons, though at the time of sowing the weather
conditions were characterized by favourable air
temperatures in Apri-May (11,2-15,8°C) and soail
temperatures in 5 cm deep layer (12,2-14,5°C). Only
in 2003 the average temperature of April was 8,2°C,
that is 1,9°C less than the norm, but at the time of

sowing it increased to 12°C. On the whole the index
HTQ of the territory ranged from 0,2 to 0,8, the
average long-term index for the region being 0,5.

Moisture-based irrigation that was applied before
sowing in summer provided rapid sprouting and
energetic plant growth. The action of high air
temperatures and low relative humidity of air which is
characteristic of the critical vegetation period, was
leveled by humid breezes from the sea. Thus, the
relative humidity in the spring season was 74-83%
and 77-78 % in the summer season.

Table 1. — The cereal yields of the basic and intermediate crops in the agro-meliorational field of rice
crop rotation depending on the technological methods of growing, c/ha.

Sowing period (Factor A)| Method of basic tillage (Factor B) Withou{\lflcjstrrtlitlligzrts)aiChgl(E:SSo(Fa|Ct0rlsl;goPeo
Buckwheat

Basic sowing Disking 8-10 cm deep 8,7 12,9 14,8
Chiseling 20-22 cm deep 10,5 14,5 16,8

Sowing after harvest Disking 8-10 cm deep 12,7 16,4 18,8
Chiseling 20-22 cm deep 14,4 17,8 20,6

Millet

Basic sowing D_iski_ng 8-10 cm deep 14,2 22,5 26,6
Chiseling 20-22 cm deep 18,9 26,4 29,7

Sowing after harvest D_iski_ng 8-10 cm deep 13,2 20,9 24,1
Chiseling 20-22 cm deep 15,7 22,5 26,1

Notes. HIPgs for the years of the research was by factors, c/ha:

for buckwheat crop: factor A and B — 0,51-0,74; C — 0,63-0,91; the interaction AB — 0,72-1,05; AC i BC — 0,88-1,29; the com-

plex interaction ABC — 1,25-1,82.

for millet crop: factor A and B — 0,68-1,10; C — 0,83-1,35; the interaction AB — 0,96-1,56; AC i BC — 1,18-1,91; the complex

interaction ABC — 1,66-2,70.

The conducted mathematic analysis of the ob-
tained data provides the evidence of the interaction of

the investigated factors with the yields of buckwheat
and millet (Table 2).

Table 2. — The indexes of correlation and regression analysis of the data on the cereal yields depending

on the investigated factors.

R — multiple and r; — | D — general and d; — - . t — criterion
TTﬁ er?if:tf?c(): ()e(iOf double cc_)r_relation partial detc_er_mination bo i té' O_efrf?ggistsmn factual 0.05
coefficient coefficient ’
Buckwheat
X1X2Xs3 0,993 0,987 -5,670 -
X1 0,572 0,327 0,025 13,93 202
X2 0,262 0,069 0,143 6,38 '
X3 0,769 0,591 0,041 18,73
Millet
X1X2X3 0,976 0,952 23,238 -
X1 0,260 0,068 -0,017 -3,36 202
Xz 0,292 0,085 0,247 3,79 '
X3 0,894 0,799 0,074 11,60

Notes: X; — the sum of effective temperatures for the critical period, °C; X, — the depth of the basic tillage, cm; X; — the norm of

mineral fertilizers, kg/ha of the active substance.

The force of the correlation link X; — the sum of
effective temperatures for the critical period and Xz —
the norm of applying mineral fertilizers with the yield of
buckwheat is strong 0,572 i 0,769 respectively, and
with X, — the depth of the basic tillage is weak —
0,262. The direction of all the determination factors is
straight. The multiple correlation coefficient was
0,993, which is the evidence of the strong, almost
complete interrelation of the investigated factors with
the yields of buckwheat and millet.

The regression coefficient shows that the in-
crease of the sum of effective temperatures for the
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critical period by 1°C increases the buckwheat yield
by 2,5 kg/ha, the depth of the basic tillage by 1 cm —
by 14,3, and the norm of applying mineral fertilizers
for 1 kg/ha of the active substance — by 4,1.

The correlation links of millet differed considera-
bly from the analogous ones obtained for buckwheat.
The weak force of the correlation link of the millet yield
was with X; — the sum of effective temperatures for
the critical period and X, — the depth of the basic
tilage — 0,260 i 0,292 respectively. The strong con-
nection was only with X3 — the norm of applying min-
eral fertilizers — 0,894, and also the multiple correla-
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tion coefficient of all the determination factors — 0,976.

According to the obtained data, sowing after
harvest decreases the yields as compared with the
basic one, the regression coefficient indicates it. For
instance, the increase of the sum of effective tempera-
tures results in decreasing the millet yield by 1,7
kg/ha, and the depth of the basic tillage and the norm
of applying mineral fertilizers conversely increase it by
24,7 and 7,4 kg/ha respectively.

According to the obtained data (Table 2, figure
1), the buckwheat yield by 59,1 and the millet yield —
by 79,9% depend on the norm of applying mineral

fertilizers, which is the maximum amount. The least
influence on the variation of the dependent variable Y
is caused by the action of the factor “the sum of effec-
tive temperatures for the critical period” — 32,7 for
buckwheat and 6,8% for millet, the depth of the basic
tillage being 6,9 and 8,5% correspondingly.

The mathematical model of the cereal yield was
made on the basis of the regression coefficients and
the free element.

Buckwheat — Y = 0,025X;+0,143X,+0,041X3-5,670;
Millet — Y = 23,238-0,017X1+0,247X»+0,074 X3

Buckwheat
———— | X1 — the sum of
Remainder; effactive
1,3% _ temperatures for
the critical
period, “C;
32 7%

 —
X3 — the norm of

mineral 1
fertilizers, kg/ha X2 — the depth of
of the active the basic tillage,
substance; cm; 6,9%
59 1%
Millet
X1 —the sum of
effective
temperatures for
Remainder; fhe critical ;
4 8% period, °C; | X2 — the depth of
6.8% | the basic tillage,
I cm;
8.5%
X3 — the norm of
mineral
fertilizers, kgha
of the active
substance;
79.9%

Figure 1. The role of the investigated factors in the yield of cereals, %

Conclusions. According to the data of correla-
tion and regression analysis the connections of the
determination factors are not linear and it is necessary

to set nonlinear relations from the variables and the
yield in order to solve the problems connected with
forecasting yields in production.
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The obtained equations show that the coefficient
of determination for buckwheat is 0,987 and for millet
— 0,952, which is the evidence of a possible use of the
model in production.
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NMOCYXOCTIMKICTb PI3HUX COPTIB NMPOCA B YMOBAX MIBAEHHOIO CTENY

BOXEIOBA P.A. — fokTOp C.-T. Hayk, npodecop,
KOBAJIEHKO A.M. — kanguaar c.-r. Hayk,

YEKAMOBA O.J1.

IHCTUTYT 3poLyBaHoro 3emnepobctea HAAH

NoctaHoBKa npoGnemu. Apean poO3MOBCH-
DKEHHS TOT, YW iHLWOI KynbTypW, 3anexuTb Hacamne-
pen Bigd i BAMOr [O NPUPOAHOKMIMATUYHUX YMOB
30HW. [Ins pi3HMX 30H Ta iX Nig30H NpoTAroM 6araTbox
POKiB CKNaBcs NeBHWUI Habip KynbTyp HanbinbLw agan-
TOBaHMX A0 HUX. CNiBBIOHOLIEHHS LMX KyNbTyp MOXe
OyTn pi3HNM OnS OKPEMMUX FOCMOAAPCTB 3anexHo Bif
ix cneuianisauii abo iHWNX yMOB.

MpoTe, B OCTaHHi poKM y 3B’A3KY 3 AEAKMMU 3Mi-
HamMu KniMaTy nNPOCTEXYETbCH PO3LUMPEHHS MOCiBI
NOCYXOCTIMKMX KyrnbTyp, NepLl 3a BCe COpro i npoca.
Takui nigxig € uinkom BunpasgaHuM.

CtaH BuBYeHHs npoGnemwu. [Npoco Bu3Ha4a-
€TbCH 3HAYHOI XKAPOCTINKICTIO — 3HAYHO BinbLl BUCO-
KO0, HIXX Y KONOCOBMX 3E€PHOBUX, i BUCOKOIO MOCYXOC-
TinkicTio. OcTaHHe GinblU BCbOro NMoB’A3aHO 3 TUM, LLO
KOpeHeBa cucTema npoca 3gaTHa MornuHaTu BoAy 3
rmubokmx wapie rpyHty [1,2]. Kpim TOro no cryneHto
NOCYXOCTINKOCTI Y Mpoca BUSBNEHO 3HAYHi BIOMIHHOCTI
Bi [OEsKMX KynbTyp, MOB'I3aHi 3 1Or0 €eKonoro-
reorpadiyHumMmu rpynamu. B nepiog HacTtaHHS 3acyxu
05 npoca XapaKTepHi Taki 3axMCHi BRacTUBOCTI, K
3aB’A3aHHA Ta TUMYacoBe MPUMUHEHHS >KUTTEBUX
PYHKUIN — NPU3YNUHEHHS POCTY i PO3BUTKY Y 3B’A3KY 3
4MM NOAOBXYETbCA nepiog Knoro Beretauii. [licns
NPUNVHEHHSA Aii 3aCyxv NpOCO BigHOBIIOE Typrop i
LWBMAKO BIAHOBIIKOE PICT, PO3BUTOK Ta (POPMYyBaHHS
BpOXato 3epHa [3,4].

B ocTaHHi poku CTBOpPEHHi HOBi BMCOKOMPOAOYK-
TUBHI copTu npoca. Arne CTBOpIOBanuncb BOHM B ficoc-
TenoBi 30Hi YKpaiHu — B [HCTUTYTI pOCANHHULTBA iM.
B.A. KOp’eBa HAAH Ta Becenonogainbckii gocnigHin
cTaHuii [HCTUTYTy BioeHepreTU4HMX KynbTyp i LyKpO-
Bux 6ypskie HAAH, siki posTtawioBaHi B GinbLu BONOriN i
MEHLU MOCYLUNMBIN 30Hi [5]. Xo4a BOHM i pekomeHAo-
BaHi nicnsa AepXcopToBunpobyBaHHS AMA Pi3HUX 30H,
ane BvMnNpobyBanucb BOHM B Pi3Hi nepiogn. Tomy He-
06xigHe yTOYHEHHs X peakuii Ha nocywnuBi yMOBWM
nisaeHHoro Cteny.

3aBgaHHA | MeToauka gocnigxeHb. OCHOBHUN
HaNpPsAMOK AOCHiMpKeHb — BUAINEHHS HanbinbLw nocy-
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XOCTIIKUX COPTiB, HaMbiNbLL NPUCTOCOBAHUX OO BUCO-
KMX TemnepaTtyp i gediuuTy BOMorn Ha noyaTky Bere-
Tauii. Kpim TOoro nposogunucbe AOCRiAKEHHA 3 BAOC-
KOHarneHHs1 TeXHOroril BUPOLLyBaHHA npoca. Nepl 3a
BCE L BM3HaAYeHHA edeKTMBHOCTI npenaparTiB, SKi
CNpYsIOTb  aKTMBI3aLii MOXUBHOIO PEXUMY T'PYHTY.
BuByann o6pobky HaciHHS MiKpoOGHVMMMK npenaparta-
mu: Mikopwusa, [iasodit i MNMonimikcobakTepiH. BereTy-
o4 pocnvHu 0bpobnsnu npenapataMmmn MikpogobpuB:
ABartap 1, HaHosiT Cynep, HaHowmikc i Piepm.

YpockoHaneHHs nociBHOro MaTepiany npoBoAu-
N0Cb 3a 3aranbHOMPUIAHATOK METOAMKOK BUKOPUC-
TaHHs1 6akTepianbHUX NpenapaTiB y AeHb NOCIBY.

[ocnigpxeHHs NpPoBOANNNCH Ha TEMHO-
KallTaHOBOMY [PyHTI AocnigHoro nons  IHCTUTyTy
3powlyBaHoro 3emnepobctsa HAAH. Bwmict rymycy B
OpHOMYy wapi rpyHTy 2,2 %, NOBHa BOMOrOEMHICTb
OfHOMETpPOBOro wapy rpyHty 22,4 %, BONOriCTb
B’AHEHHS — 9,5 %.

Po3mip nociBHOi nnoLli AingHkn — 80,M2, obniko-
BOi — 50 M°. [MoBTOpHICTL B gocnigi — YoTMpupasoBsa.

PesynbTtatn gocnipxkeHnb. Y 2014 poui arpok-
niMaTnYHi YMOBM ANS BMPOLLYBaHHS Mpoca CKranunch
[OCUTb KOPCTKMMM i HecnpuatTnueumn. OCHOBHUM i3
HecnpuATNMBUX (haKTopiB BMSIBUINOCH HEOOTPUMAaHHS
HeOoOXiOHOI KiNbKOCTI onajiB y nepeanociBHuiA nepiog
Ta B nepiog opMyBaHHs Bpoxat. Y LbOMYy poui
HamnbinbLla KinbKiCTb ONaAiB cnocTtepiranack y ApYrin
Ta TpeTin aekadi ciyHsg — 10-35 mm, wo 6yno 6nu3b-
KMM [0 KnimatuyHoi Hopmu. PeluTa vacy onagu 6ynu
He3Ha4Hi Ta HWx4i 3a HopMy. B 3arani, kinbkicTb ona-
[iB 3a OCIiHHbO-3MMOBMI nepiog He nepesullyBana
25-50 % Big, kniMaTU4HOT HOPMM.

Mepwwuin micaub BecHu (bGepeseHb) BMABUBCS
HagssuyanHo Tennum (puc.1). CepegHst MicayHa
TemnepaTypa nosiTpst 6yna Ha 4,1°C suuie Hopmu, a
onaau cknanu nuwe 61% Big HOpMKU. TakoX i y KBiTHI
cepenHboa060Bi TeMnepaTypy MOBITPS NepeBULLyBa-
v Hopmy Ha 1,5°C, a onagis 6yno Ha 10,6 % mMeHLue
Hopmu [6,7,8] (puc.2).



