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PE3OME

Llenta Ha paspaboTkata e fga ce
YCTaHOBAT napameTpute Ha 3aBU3NMOCT-
Ta Mexay gobusa M cymapHaTta esano-
TpaHcnupauus npu C/abHYOrNena,KosaTo
Ja ce wusnonsysa 3a YrpasfieHWe Ha
JobuBa OH cC/bHYOrefa B peasHo
Bpeme. V3non3saHn ca JaHHW OT MOJICKU
eKCMepuMeHT, npoBefeH npe3 nepuoga
2004-2010 roguHa B OMUTHOTO MoJle Ha
AY-TnosavB. BapunaHtute Ha onuta ca:
ONTMM&/THO HanosBaH, 6e3 HarosiBaHe,
HanosisaHe c 50% HamasieHa Mo/svBHa
HopMa WM HanosBaHe Cc 50% 3aBulleHa
nosvBHa Hopma. TbpceHWUTe napameTpu
ca MNoJly4eHu, KaTto ca N3Non3BaHn AaHHW
€ 3a OTHOCUTEsSIHNA [06MB U OTHOCUTEN-
Hata esanoTpaHcnuMpauns 3a BCUYKM Ba-
pvaHTn Ha onuta. CbluTe ca obpaboTe-
HW CbC crneuuanusMpaHara KOMNITbpHa
nporpama YIELD. MonyyeHnte mogenu
npeacTasnsaBar CblUecTByBaly opmynu
(nMHeliHa ” epHOCTENeHHa), KoMTOo ca
KannbpupaHn 1 ca Ba/IMAHWN 38 C/TbHYO-
rnega, otrnexaaH B palioHa Ha lMnosavs.
N3HeceHaTa wHdOpMauMa Baxu Npu
ONTMMMU3NPaHe Ha noyseHaTa BAAXHOCT B

SUMMARY

The aim of the study is to establish
the parameters in the dependence
between yield and total evapotranspiration
of sunflower that is used to control the
yield of sunflower in real time.

The field experiment was conducted
during the period 2004-2010 in the
experimental  field of  Agricultural
University-Plovdiv. The variants of the

experience were: optimum irrigation,
without irrigation, irrigation by 50%
reduced irrigation rate and irrigation

increased by 50% irrigation rate. The
demanded parameters were obtained
using data from relative yield and relative
evapotranspiration for all variants of
experience. They were treated by a
specialized computer programme YIELD.
The resulting models are existing
formulas (linear and one-tier) that are
calibrated and valid for sunflower, grown
in the region of Plovdiv. Published
information is valid when optimizing soil
moisture in the layer is 0-80 cm, and in
the layer 0-100 cm, the thickness of the
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cnos 0-80 cm m B cnos 0-100 cm, kaTo C
ToBa Ce KOHkpeTusmpa pgebenvHara Ha
NMOYBEHUA NAcT, B KOMTO eBanoTpaHcnu-
pauuaTa e onpegensuwa 3a goéusa. U
ABeTe u3nonssaHu opMynn npeacTaBaT
Bpb3Kara C JocTtarbyHa MaremMaruyecka
TOYHOCT, HO B CbOTBETCTBME C OMO/IOrNY-
HUTE W3UCKBaAHWSA Ha CHbHYornega e
Bpb3Karta, yCTaHOBeHa u4pe3 CTeneHHaTa
3aBucumocT Ha Jassugos npu R = 0.851,

KoedmumeHT Ha pgobumBa A = 1.38 nu
CcTeneHeH nokasaten n = 1.3.
KnouoBn  aymn:  cibHYOre[,

HanosiBaHe, A06UB, eBanoTpaHcnupauws,
NOMMBEH PEXUM

yBO/.

CteneHTa Ha BogoobGesneye-
HOCT Ha CeJICKOCTOMAaHCKNUTE Ky/Ty-
py oKasBa B/INSIHWE KaKTO BbPXY
[obvBa, Taka U BbpXy eBarnoTpaH-
cnupauunata (ET), T.e. upes3 pery-
nvpaHe WHTeH3MBHoCcTTa Ha ET
npunaravkv pageH rMosiMBeH pe-
XNM, MOXe fa ocurypu nosy4yaBsa-
HeTO Ha pobvB B Bapupaw, B
AafeHN KOHKPeTHM rpaHuum. 3a ga
6bae YCTaHOBEHO B/IMAHWETO Ha
ET Bbpxy gobmsa e HeobxoamMmo
[a ce HanpaBsu npoyyBaHe OTHOC-
HO Bpb3kata Mexay Te3n [ABa
napameTtbpa. OT HAKOMIKO feceTtu-
NeTnsa cbliarta e 06ekT Ha nscnes-
BaHe Npu ronsma 4vact OT CeJsICKO-
CTONaHCKUTe KynTypu, Karto 3a
uenta ®AO npegnara maremartu-
4yeckn Mofesn, KOMTo npepcTasis-
Ba NunHeliHa chopmyna (Doorenbos.
& Kassam, 1979). Tbii kaTo Ao6U-
BbT He Ce MpoMeHs nponopumo-
HaJIHO Ha M3MEHEHMETO Ha pa3me-
pa Ha HanouTesniHata HopMa M Ha
ET, [JaBugoB npepgnara pAsycre-
NMeHHa 3aBUCUMOCT, KOATO rpadm-

soil layer is specified, which is
determinative of evapotranspiration yield.

The used formulas provide sufficient
connection with mathematical precision,
but in accordance with the biological
requirements of the sunflower, a
relationship is established by the speed
depending on Dayavidov at R = 0.851,
coefficient of extraction A = 1.38 and
exponent n = 1.3.

Key words: sunflower, irrigation,
yield, evapotranspiration, irrigation regime

INTRODUCTION

The degree of water
availability to the crop influences
the yield, and the

evapotranspiration (ET) as well,
l.e. by adjusting the ET intensity
and applying a given irrigation
system, it can lead to a yield that
varies within specific limits.

In order to establish the impact of
ET on the yield, it is necessary to
undertake a study for the
relationship between these two
parameters. For several decades,
this relationship is the subject of
research in many agricultural
crops.

For this purpose FAO proposes a

mathematical model that
represents the linear formula
(Doorenbos & Kassam, 1979).

Since the yield does not change in
proportion to the change of the
size of the irrigation rate and ET,
Davidov proposes a two-stage
connection, which is graphically
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yeckn ce mspassiBa ypes S-o6pas-
Ha KpuBa 1 MHTepnpeTupa niaBHO
N NO-TOYHO M3MEHEHNETO Ha A006U-
Ba, B 3aBucumocT oT ET (Davidov,
1994). T10-KbCHO CbLIUAT aBTOP
YCbBbPLUEHCTBA NnpeaioxeHara oT
®AO numHelriHa doopmyna, KaTo
fobaBsa  MPOMEHNNMB  CTeneHeH
nokasaten (Kanamkuesa, 2014).
Taka chopmynata Ha ®AO craBa
yacTeH c/ay4dail Ha CcTeneHHarta
dopmyna Ha [asugos. Mo OTHO-
LeHNe Ha c/bHYoreia, B cneuu-
asiM3ypaHarta Hay4yHa nutepartypa
cbllecTByBaT  W3BECTEH  6Gpoi
ny6sivkauuun, CBbp3aHu C nNpoyysa-
He Ha Bpb3kata mMexagy Aobuea u
ET. B ocHoBHaTa 4acT OT TAX ce
npegnarar napameTpu, MoayyYeHu
ype3 JMHeilHata copmyia Ha
®AO (Demir et al., 2006; GoOksoy,
et.al.,, 2004; Erdem et al., 2002 ),
KakTo npeau ToBa 3aBUCMMOCTTA €
onpegeneHa nocpeacTBoM Yypas-
HeHune oT Buga y = bx + ¢ (Browne,
1977).

Llenta Ha pa3paboTkarta e ga
ce YyCTaHOBM noaxofsdwa emnu-
puyHa hopmyna 3a Bpb3kaTa Mex-
oy pobuea n cymapHata ET, koaTo
[Aa ce 13non3ysa 3a nporHosnpaHe
Ha Jobusa npu cnbHYornesa.

MATEPWNAN N METO4WA

3a YycTaHOBsABaHe nNapame-
TpuTe Ha 3aBucumocTTa ,Jobus—
ET” ca n3anonssaHu AaHHM 3a OT-
HOCUTENHUA A06MB U OTHOCUTES-
Hata ET npwn cnbHYornen, oTrnex-
JaH npu onTUMasieH U HapyLlleH
NosIMBEH pexum. VI3xoaHuTe aaH-
HM ca MoJlydeHU OT MNOJICKN eKcC-

expressed by S-shaped curve and
interprets smoothly and more
accurately the change of yield,
depending on the address
(Davidov, 1994). Later, the same
author refines the linear formula,
proposed by FAO, by adding
variable exponent (Kalaydzhieva,
2014). So the formula of FAO
becomes a special case of the
speed formula of David.

With regard to sunflower, in
specialized scientific literature
there are several publications

aimed to study the relationship
between yield and ET. In most of
them parameters are offered,
obtained by the linear formula of
FAO (Demir et al., 2006; Goksoy
et al., 2004; Erdem et al., 2002) as
previously, the dependence is
determined by an equation of the
following type: y = bx + ¢ (Browne,
1977) .

The aim of the study is to
establish an appropriate empirical
formula for the relationship
between the vyield and the
accumulated ET, which can be
used to predict the yield of
sunflower.

MATERIAL AND METHODS

To establish the parameters
of dependence "Yield—ET", it was
used data of the relative yield and
relative ET for sunflower, grown in
optimum and broken irrigation
regime. The output data was
obtained from a field experiment,
conducted during the period 2004 -
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NepuMeHT, nposefeH npes
nepnopa 2004-2010 roguHa B AY-
Mnosavs BbpXy  ajlyBUasiHO-

nmeagHa noysa. OnNuTbLT e u3Be-
AeH ¢ xunbpug PR-64-E-83, npwu
rbcToTa Ha nocesa 5500 pacTteHus
Ha 1 gekap U Mexaypenoso pas-
ctoaHne 70 cm. BapuaHTuTe,
Kacaelln HacTosiwara paborta ca:
1) 6e3 HanosiBaHe; 2) HarnosiBaHe C
50% oOT nosiMuBHaTa Hopma, U3ymc-
JIeHa npv ONTUMasIHUA BapuaHT; 3)
ONTMMa/IHO HanosABaHe Mnpu npea-
nosiBHa BiaXkHOCT 75% ot [1NB
3a cnosa 0-80 cm; 4) HanosiBaHe
cbCc 150% o1 HopmaTa npu onTu-
MaslHUA BapuaHT (HaBnaxHsBaHe
NoL akTMBHUSA TMOYBEH  C/OWA).
BpoAT Ha nonMBKNTE N BpeMeTo 3a
TAXHOTO peann3vpaHe npu BCUYKK
BapuaHTM Ha onuTta cbBNaga
Hanb/IHO N € CboOpPa3HO U3NCKBA-
HUATA NPU ONTUMa/IHUA BapuaHT,
Karto e HanpaBeHa CbOTBeTHaTa
KOopekuMa Ha pasmepa Ha nonavBs-
HUTEe HopMKW. HanosBaHeTo e
N3BBPLLUBAHO rPaBUTA4YHO MO KbCU
3aTBopeHun 6pasgu. OnuTbT e
3as1araH no 6/10koBUS MeTof B
yeTMpU MNOBTOPEHUSA C TrO/IEMUHA
Ha onuUTHUTe napuenu 30 m? a Ha
pekonTHUTE — 10 m?.
MapameTpute Ha 3aBuUCKU-
moctTta ,[o6uB—ET” ca ycTaHo-
BEHW  NOCPeAcTBOM  cnejHuTe
dhopmynu:
* ®opmyna Ha PAO — fMHeNHa:
Y=1-Kc(1-x) (2)
KbAeTo: Y e OTHOCUTeNHUS [o6uB,
Kc — koechmumeHT Ha p[obusa,
X — OTHOcuTenHa ET.
» CteneHHa ¢hopmyna Ha [laBuios:

2010 year in AU-Plovdiv on alluvial
soil.

Experience was set up with a
hybrid PR-64-E-83, with crop
density of 5500 plants in 1 da and
space between rows — 70 cm. The
variants, related to this work were:
1) without irrigation; 2) irrigation
with  50% of irrigation rate,
calculated for the optimum variant;
3) optimum irrigation in pre-
irrigation soil moisture 75% of field
capacity (FC) for the layer of 0-80
cm; 4) irrigation with 150% of rate
for the optimum variant (moisture
under the active soil layer). The
number of irrigations and time to
implement them at all variants of
experience coincided fully. It was

in accordance with the
requirements for the optimum
variant. There was a

corresponding adjustment to the
amount of the irrigated norms.
Irrigation was carried out by gravity
with short closed furrows. The
experiment was made by the block
method in four repetitions, with
experimental plot size of 30 m?
and the crop plots — 10 m?.

The parameters of
dependence  "Yield-ET" were
established by the following
formulas:

* FAO’s formula — linear:

Y = 1-Kc (1-x) (1)
where: Y is the relative vyield,
Kc — coefficient of extraction,

x —relative ET.
* power formula of Davidov:
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Y=1-a(1-x)n (2)
KbAeTo: Y e OTHOCUTENHUS [06uB,
a — Koe(uuymeHT Ha pobwusa,
X — OoTHocuTesniHa ET, n — cTteneHeH
nokasaren.

NapameTpute Ha 3aBUCUMOCT-
Ta MO mnocoyeHuTe dopmynu ce
nosy4yasat, KaTo W3XOAHUTE AaHHU
3a pgobmBa n ET no BapuaHTu ce
06paboTAT No MeTofga Ha Hal-
MasIKuTe KBagpatu ypes cneunanu-
3upaHata KOMMTbpPHa nporpama
(OaBnpos n lMaigaposa, 1994).

PE3YJITATU N OBCBbXXOAHE

B meTeoponornyHo oTHoLUe-
HWe ToANHUTE Ha onuTa ca pasHo-
0o6pasHun, KOeTO B N3BECTHA CTEMNEH
€ 0Kasasio BNUSHME BbPXY CTOM-
HOCTUTE Ha Ao6mBa N eBanoTpaHC-
nupauusata npu oThesiHuTe Bapu-
aHTW Ha onuTa.

Y=1-a(1-x)" (2)
where: Y is the relative vyield,
a — coefficient of yield, x — relative
ET, n — exponent.

The parameters of
dependency on the above formulas
were obtained when the initial data
for the yield and ET in variants were
processed by the method of least
squares through a specialized
computer programme (Davidov and
Gaydarova, 1994).

RESULTS AND DISCUSSION
In terms of meteorology, the
years of experience are various.
To a certain degree, it influenced
the values of vyield and
evapotranspiration at different
options of experience.

Tabnumuya 1. O6e3nevyeHOCT Ha METEOPO/IOTMYHUTE (PakTopu 3a nepuoga V - IX
Table 1. Probability of meteorological factors for the period V - X

dakTop Bcuukun onutHu rogunun / All experimental years
Factor [-PEAHO 33 MHOTOTOMMWIEH NEPUOA | 5404 | 2006 | 2007 | 2008 | 2009 | 2010
IAverage for multi year period
.| °C o 3135 3239 3367 3243 3326 3331
27 P % 3181°C 60.6 36.2 9.6 35.1 13.8 12.8
HPa 1675 1590 1794 1587 1629 1441
2D "5 g, 1430 HPa 133 | 213 | 67 | 227 | 187 | 507
N mm 541.9 mm 234 228 463 231 190 234
P % ' 44.9 50.0 2.0 45.9 69.4 43.9
>T° — TemnepaTypHa cyma (temperature); N — Banexwu (precipitations); P% — emnupuyHa
o6e3neyeHocT (empirical probability)
OTHOCHO Banexute, 2004, In respect of the

2006, 2008 n 2010 ca cpepgHu
roguHn. Kato MHOro B/iaXHa ce
xapakTtepusumpa 2007 rogmnHa, HO B
CbLLOTO Bpeme T4 € WU3KI4n-
TE/IHO Cyxa KpUTUYHUTE nepuoau
OT Beretayusata Ha CnbHYornesa.

precipitation, 2004, 2006, 2008
and 2010 are average years. The
2007 year was characterized as
very wet, but, at the same time, it
was extremely dry in the critical
periods of sunflower vegetation.

906




C ob6esneyeHocT oT 69.4%, 2009
rognHa moxe fga 6vae onpegene-
Ha Kato cpefHo cyxa. 1o OTHO-
LeHVe Ha TemMneparypHaTta cyma,
nbpBarta ekcrnepvMeHTasiHa roau-
Ha (2004) e cpepgHa, OO cpegHo
xnagHa, a 2007, 2009 un 2010 ca
MHOro ToriM. MHoro 6513kn B
METeOpPOJ/IOTMYHO OTHOLUEHWEe ca
2006 n 2008 rogmHKn, KaTo No TO3N
rnokasarten Te ce Xapakrepusupart

2009 can be defined as average
dry, with provision of 69.4%. In
terms of the temperature sum, the
first experimental year (2004) was
medium to medium cool, and
2007, 2009 and 2010 were very
warm. 2006 and 2008 were very
close in meteorological terms, as

for this indicator they were
characterized as medium hot
(Table 1).

Kato cpegHo Tonam (Tabnuuya 1).

Tabnuua 2. M3XxoAHW AaHHW 3a orpejensiHe napamMeTpuTe Ha 3aBMCUMMOCTTA
Mexay AobuBa 1 cymapHaTa eBanoTpaHCcnmpaumnsa npu crabHYoriega
Table 2. Output data for establishment of sunflower’s “Yield-ET” relationship

parameters
FoguHa BapuaTH ET (evapotranspiration) Jo6us (Yield)
Year Variants (mm) OTHOCUTENHA kg/da OTHOCWTENIEH
relative Relative

no irrigated 330.8 0.662 117.6 0.552
25% m 385.4 0.771 134.1 0.629
2004 50% m 417.2 0.835 183.3 0.860
75% m 431.5 0.863 207.7 0.974
100% m 499.9 1.000 213.2 1.000
no irrigated 302.4 0.607 157.6 0.684
2006 50% m 394.6 0.792 198.5 0.862
100% m 498.0 1.000 230.3 1.000
no irrigated 341.7 0.685 122.9 0.540
2007 50% m 437.5 0.878 187.3 0.824
100% m 498,5 1.000 227.4 1.000
no irrigated 313.4 0.572 205.7 0.681
2008 50% m 430.5 0.786 268.0 0.888
100% m 547.6 1.000 301.9 1.000
no irrigated 274.4 0.578 169.8 0.509
2009 50% m 374.5 0.789 291.1 0.873
100% m 474.7 1.000 333.4 1.000
no irrigated 311.0 0.557 207.1 0.508
2010 50% m 416.4 0.745 359.7 0.883
100% m 558.6 1.000 407.4 1.000
no irrigated 308.6 0.599 163.5 0.572
average 50% m 410.7 0.797 248.0 0.868
100% m 515.5 1.000 285.6 1.000

m — HanouTenHa Hopma (irrigation depth)
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Tabnuua 3. Job6usu npu ontumasiHa Hopma (100%) n yBenmndeHa Hopma (150%)
Table 3. Yield by optimum irrigation depth (100%) and raised one (150%)

Cogunalyear 2004 | 2006 | 2007 | 2008 | 2009 | 2010
Jlo6ve/Yield (100%m) | 213.2 | 230.3 | 227.4 | 301.9 | 333.4 | 407.4
Jlo6ve/Yield (150%m) | 215.1 | 223.4 | 231.6 | 294.4 | 314.9 | 407.2

KakTto ce Bmxpga ot Tabnuua
3, fobuBa npu yBesiMyeHa Hopma
e noytm eavH M cblw,. TosBa ce
Ab/DKM Ha (pakta, ye noysara Ha
ONWTHOTO MOJSlIe € €eCTeCcTBEHO
ApeHupaHa, T.e nNpu yBennyasaHe
Ha Hopmarta aKTMBHUAT MOYBeEH
C/NIO He ce MNpeoBNaXHsIBa, Tbi
Karo YyBe/INYeHOTO KO/IMYECTBO
nogageHa Boja B no4ysata Haj
MrB ce oTuexga noa akTUBHUA
nouseH cnoin (0-80 cm). 3artoBa
Bpb3kaTa ,400MB-ET” ce pasrnex-
Aa B 6e3pasmepeH Bug (B nHTEp-
Bana oTr 0 o 1) UMEHHO 3a To3u
MOYBEH CJ/IO, KaTo WU3XOAHUTE
AaHHW N0 roAnHN ca npefcTaBeHu
B Tabnvua 2.

Ha &wur. 1 e npeacrtaBeHa
3aBMcCMMOCTTa Mexay pobéusa u
ET, no nuHeliHata popmyna Ha
®AO, kato ca anpokcumupaHu
AAHHUTE OT BCUYKN ONMUTHU TOANHN
npu Kc = 0.99 n R = 0.846.
Bbnpekn Bucokata OT mMarematu-
yecka rnegHa Toyka ToO4HOCT (Pur.
2), Taka npeacraBeHara Ha rpa-
domkata 3aBMCUMMOCT He yAOoBJieT-
BOpsiBa GWoONOrM4yHMTE 0COBEHOC-
TM Ha chabHYyornepa. JnHuATa,
nogyMHeHa Ha Taka W3BEeAEeHOTO
ypaBHeHMe npecuya opauHartara,
a He abcuucara. ToBa O3HavaBa,
ye npu ET = 0 MmoXe ga ce nonyyu
[o6MB, KOEeTO npakTU4yeckm e
HEBBb3MOXHO.

The yield in the increased

rate is almost the same, as it can
be seen in Table 3. This is due to
the fact that the soil of the
experimental field is naturally
drained, i.e. in the rate increase,
the active soil layer is not over-
moisted since the increased
amount of water in the soil brought
over FC drains under the active
soil layer (0-80 cm).
Therefore, the relationship "yield-
ET" is seen in non-dimensional
form (in the range of O to 1) for
that particular soil layer, as the
output data in years are presented
in Table 2.

The relationship between
yield and ET were presented in
Figure 1, by the linear formula of
FAO, as data from all experimental
years is approximated at Kc = 0.99
and R = 0.846. Despite the high
accuracy from a mathematical
point of view, (Figure 2 ), the
presented in dependence in the
graph does not satisfy the
biological characteristics of the
sunflower. The line, subordinated
to this particular equation, crosses
the ordinate, not the x-axis. It
means that when ET = 0, a yield
can be obtained, which s
practically impossible.
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Figure 3 presents the degree
link between yield and ET by the
formula of Davidov, the data from
all  experimental years were
averaged from a single curve,
representing a convex parabola at
R = 0.851 with yield coefficient
A=1.38 and an exponentn = 1.3.
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OcBeH MO-BUCOK Koeduum-
€HT TOYHOCT Ha Kopenauus, Kpu-
Bara npecuya abcuucata npu
23% ot ET, 1.e npu ET no-manka
oT 23% pfo6uBa OT cnbHYorNe[a e
Hy/a., KOeTo e peasiHo, 3a pasnu-
Ka OT /fMHelHata dopMmyna Ha
®AO pu KOATO Npu Hynesa CTOW-
HOCT Ha ET, pgobuBa e nonoxuTte-
neH. Ha our. 2 n dur. 4 e
rnokasaHa HarnefHo cTeneHTta Ha
Kopenaums Mexany OnuTHUTE U
n3uncneHnte gsete  dpopmynu
[obusn, a Ha Tabnvua 4 ca HaHe-
CeHn napameTpuTe Ha 3aBUCU-
MOCTTa MO TOAUHW, NO [ABeTe

dhopmynu.

Except a higher coefficient of
correlation accuracy, the curve
intersects the x-axis at 23% of ET
ET,.i.e at less than 23% vyield of
sunflower is zero. It is real, as
opposed to the linear formula of
FAO at which for zero ET the yield
is positive.

On Figure 2 and Figure 4 it were
showed graphically the degree of
correlation between the
experimental and calculated yields
for the two formulas, and in Table
4 it were plotted the parameters of
dependence by years, for the both
formulas.

Tabnuua 4. NMapameTpn Ha Bpb3karta ,,JJoons-ET” no roanHu
Table 4. Parameters of “Yield-ET” relationship by years

MapameTsbp FogunHn / Years
Parameter | 2004 | 2006 | 2007 | 2008 | 2009 | 2010 | CpegHo/Average
JInHeiHa 3aBucuMocT / Linear relationship
Kc | 1.23 | 077 | 146 | 069 | 1.05 | 0.94 | 0.98
CrteneHHa 3asucumocT / Degree relationship
a 2.44 0.98 1.70 1.31 3.28 3.53 2.09
n 1.50 1.22 1.12 1.65 2.19 2.43 1.74

Ha 6a3a gaHHuTe 3a gobusa
N HarnouTesiHaTa HopmMa OT CbLUUSA
TO3M eKCNEepPUMEHT € yCTaHOBEHO,
ye HaB/IKHABAHETO Ha noysara
Ha Abnb6ouynHa no-ronsama ot 0.8
m npu HanosiBaHe, He BOAM [0
[OMb/IHATESIHO HapacTBaHe Ha
poobusa (Mates, 2012; MateB WU
ap., 2013; Matev & Petrova,
2014), kaTo B CbLWOTO Bpeme
CTOMHOCTMTE Ha ET HapacTtBaT C
yBenMyaBaHe [AbnbouyvHata Ha
HaBNaxHsiBaHe Ha noysarta (Matev
et al., 2012). ToBa o3HayaBa, 4e
ET, peanusnpaHa nog akTUBHUSA

On the base of the yield data
and the irrigation norm of that
experiment, it is established that
moistening the soil to a depth
greater than 0.8 m in irrigation
does not lead to a further increase
in yield (Matev, 2012; Matev et al.,
2013; Matev & Petrova, 2014). In
the same time, ET values go up
with the increasing the depth of
soil moistening (Matev et al.,
2012).

This means that ET, realized in the
active soil layer of sunflower (0-80
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NoYBEH C/I0OM Ha CNbHYOrNeaa
(0-80 cm) e HeecpekTMBHA O
OTHOLWIEHME Ha AobuBa, KOeTo ce
MbTBbPXLAaBa M OT rpadukata Ha
dur. 5, KbaeTo e npeacraseHa
3aBucumoctta L JoomB-ET”, HO
BasimgHa 3a cnoa 0-100 cm. Ako
Ce HanpasBu CpaBHeHVe Ha
rpadpukmnte ot dur. 3 n dur. 5 ce
BMXAa, Ye ABeTe KpuBM npecuyar
abcuucara nNpPUGAN3UTENHO Ha
e0HO M CblO MACTO. Bbnpeku
TOBa CbleCcTByBa TeHAEHUMs, 3a
HamasiiBaHe  4YyBCTBMTE/IHOCTTA
kbM ET ¢ yBenuyaBaHe Ha
AbnboymHaTa Ha HaBNaXHsABaHe.

cm), is inefficient in terms of the
yield, which is also confirmed by
the graph of Figure 5.

It presents the dependence "Yield-
ET", but valid for the layer 0-100
cm. Comparison between Fig. 3
and Fig. 5 shows that the two
curves cross the abscissa at
approximately the same location.
However, there is a trend to
reduce the sensitivity to ET by
increasing the depth to which the
soil is wetted.

1.0

[o6ue oTHocuTeneH (yield relative)

R=0.836

0.0 T f T T

Y=1-1.58(1-x)"1.89
— — — = Y=1-0.68(1-x)

00 01 02 03 04 05 06 07 08 09 1.0

ET oTHocuTenHa (ET relative)

dur. 5. Bpb3ka ,,[Jo06uB-ET” 3a cnos 0-100cm
Fig. 5. “Yield-ET” relation for the 0-100cm soil layer

Mpn NUHenHaTa 3aBUCMMOCT,
BasingHa 3a csiod 0-100 cm Hecnb-
OTBETCTBMETO C OMOMOrMYHUTE
M3NCKBaHUA Ha C/AbHYorega e
CbLLECTBEHO, KaTo crnopes rpadm-
Kata, Npn CTOMHOCT Ha ET = 0, 6u

In linear relationship, valid for
the layer from 0 to 100 cm, the
discrepancy with the biological
requirements of the sunflower is
significant. According to the graph
, when the value of ET = 0, a yield
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TpsibBano ga ce nonyydn aAobwus,
npepctasnasaly Hag 30% oOT To3u,
npyv oNTUMasIHO HanosBaHe.

n3BOAN
3a Bpb3kara ,JJoous-ET” npwu
CnbHYOrnega ce  npenopbysa

cTeneHHara dpopmyna Ha [Jasunaos
(2), kosiTO 3a paioHa Ha lMnosame
e: Y=1-1.38(1-x)* npu koedmuy-
eHT Ha Kopenauua R=0.85.

Mpn ApeHvpaHu noysu npu
nogasaHe Ha MnosiMBHa Hopma no
ronsma oT Ta3n KOATO HaB/aXKHABA
aKTMBHUA nouBeH cnon go MNB,
fobvBa npu cnbHYOrieda He ce
NPOMEHS.

Tas3n yact oT eBanoTpaHcnu-
pauusaTa Ha cibHYornega, hopmm-
paHa B NoYBEHMWSA €10l ¢ AbN60UN-
Ha nog 80 cm e HeedpekTMBHA MO
OTHOLWIEeHMe Ha pfobusa, nopaau
KOETO aKTUBHUAT MOYBEH C/OiN 3a
cnbHYornepa Tpsiébea aa 6bae ot 0
0o 80 cm.

should be obtained , representing
over 30% of that at optimum
irrigation.

CONCLUSIONS

For the relationship "Yield-
ET" at sunflower it is
recommended the degree formula
of Davidov (2), which for the region
of Plovdiv is: Y=1-1.38(1-x)** with
a correlation coefficient R = 0.85.

The vyield of sunflower is not
changed in drained soils at
handing of irrigation rate greater
than the one that moistens the
active soil layer to FC.

This part of
evapotranspiration of the
sunflower, formed in the soil to a
depth of less than 80 cm, is
inefficient in terms of yield. That is
why, the active soil layer of
sunflower should be from 0 to 80
cm.
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