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PE3IOME

N3crneaBaHeTo € u3BedeHo B ABa
OMWTHU y4yacTbka B Te4yeHWe Ha eauH
BereTaumoHeH nepuoa. B nbpBus y4acTbk
yepewosute avpeeTa (JlanuHc/[u3ena 5,
4 X 2 m) ca egMHafeceTroquLwHN, JOKaTo

Tean oT BTOpuA yyactbk (burapo
Biopna/llusa uepewa, 6 x 4 m) ca
OEeBeTrognlHNn. BbB  BCEKM  yyacTbk

yepewoBute AObpBeTa Ca cHabasBaHu ¢
BOAa W TOpoBE Ypes CUctemun 3a
MUKpOABXAYBaHE W KankoBO HanodBaHe
npun egHn n Coln pexmmMmn Ha HanodBaHe

n TopeHe. [lpegmer Ha aHanu3 ca
KOHUEHTpauumTe Ha MUHEparnHu
XpaHWTENHW BelwecTBa B MNOYBEHUSA
pastBop u nwuctata. [lpobute ca

cbbupaHn exepHeBHO npe3 15-gHeBHUSA
nepuod mexay pAse TopoBu fo3n. 3a
LenTta ca MWHCTanupaHu eKCTpakTopu Ha
NMoYBEH pasTBop Ha AbnbounHK 10 cm, 30
cm, 50 cm n 70 cm, 1 Ha 90 cm BbBB
BTOpUS yyacTbK. HenocpeacrtseHo cnepn
BHacAHETO Ha rnopeAHarta Toposa [03a U
npegn cnegBalloTo TOPEHe OT CbLyuTe
ObnboYMHM ca B3E€TU W aHanusmpaHu

SUMMARY

The investigation was carried out in
two experimental plots in the course of
one vegetation period. Cherry trees from
the first plot (cv. ‘Lapins’ on ‘Gisela 5’
rootstock, 4 x 2 m) were eleven years old,
while those from the second plot (cv.
‘Bigareaux Burlat' on Prunus avium L.
rootstock, 6 x 4 m) were nine ears old.

In each plot the trees were supplied
with  water and fertilizers through
microsprinkling and  drip irrigation
systems, the application rates being
equal. Subjects of analysis were the
fertilizers’ concentrations in the soil
solution and the content of mineral
nutrients in the leaves.

Samples were collected on a daily
basis in thel5-day period between two
fertilizer applications. Extractors
(tensionics) were used for solution
sampling from depths of 10 cm, 30 cm, 50
cm and 70 cm, as well as of 90 cm in the
second plot. Both immediately after the
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noyseHn npobu 3a CbabpXKaHMe Ha asorT,
docaop, Kanuin, EC n pH.
PasnpegeneHueto Ha TopoBeTe MO
AgbnboynHaTa Ha noyseHus npodun e
CXOOHO TMpMW KarnkoBOTO HanosiBaHe W
MUKPOABXOYBAHETO. Kato  npasuno
cbabpxaHueTo Ha P,0s, K,0, EC and pH
Ha MNOYBEHMS pPa3TBOP Ca Ce 3anaswunu
MOCTOSIHHM B Mepuoja Mexgy nABeTe
TOpOBM [03K. [IBe-TpU BHACAHWS Ha
aMOHWEB HWTpaT B Mepuoja Mexay
OCHOBHUTE TOPOBM [03U Ca 3agbpanu
CPaBHUTENHO  MOCTOSHHU  HUTpaTHUTE
KOHUEHTpauuy B MOYBEHUS pasTBoOp.
MMpUNOXEHNAT pexum Ha TopeHe e
ocurypun  6naronpusaTHO  MUHeparHo
XpaHeHe Ha YepeLuoBuTe AbpBeTa.
KnroyoBm BYMU;
MUKPOABXKAYBaHE, KamnkoBO HarnosiBaHe,
TOPEHE, EKCTPAKTOPW Ha MOYBEH Pas3TBOp,
TpaHCcnoKaums Ha TOPOBETE

yBOa4

Cuctemute 3a
MUKPOHanosiBaHe npeaocTaBaT
Bb3MOXHOCT 3a BHacsHe Ha
TOpoBe C MoOnAMBHaTa  Boja
(dbepturauyus). TopoBaTta Hopma

0OMKHOBEHO Cce pasfens Ha yacTy,
npeumsHo A0O3MpaHn B
CbOTBETCTBME C YCBOSABAHETO Ha
XpaHUTENHUTE Bewectsa  OT
KynTypata npe3 BereTaunoHHUS
nepuog (Haynes, 1985; Kafkafi
and Tarchitzky, 2011). TexHunyecku
BbMNPOCBT C  BHACAHETO  Ha
XUMUYHM  areHTu C nonvBHaTa
BOA4A MNpW MUKpPOHanosBaHe e
peLLeH Ha e4HO BMCOKO HUBO KaTo
ca paspaboTeHM usna rama oT
cpeacrtea 3a cmecBaHe,
NUHXEKTMpaHe wu pgosupaHe. Ot
TEXHONOrM4yHa rrnegHa Todka obave
nscnegBaHuATa  ca  Manko, a

fertilization and before the next
application, soil samples were taken from
the same depths and analyzed for the
content of  nitrogen, phosphorus,
potassium, EC and pH. The fertilizers’
distribution downwards the soil profile was
similar under drip and microsprinkler
irrigation. Generally P,0s5, K,O, EC and
pH of the soil solution remained
unchanged in between applications. Two-
three applications of ammonium nitrate in
the period between the basic fertigation
doses maintained constant nitrate
concentrations in the soil solution as well.
The applied fertigation regime provided
proper mineral nutrition for the cherry
trees.

Key words: microsprinkling, drip
irrigation, fertilization, tensionics, soil
solution, fertilizers translocation

INTRODUCTION

When micro-irrigation is in
use, it is a common practice to
introduce fertilizers into the tree
zone with the irrigation water
(fertigation).

Fertilization dose is usually
divided into parts and supplied
according to the crop nutrient
assimilation during the vegetation
period (Haynes, 1985; Kafkafi and
Tarchitzky, 2011).

The application of fertilizers
with the irrigation water has been
developed to a high technical level:
there is a whole array of devices
for mixing, injecting and dosing.

From technological point of
view, however, the investigations
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WHOpMaUuATa 3a CPOKOBETE W

ao3nte Ha BHaCdHE,
npuaBm>XBaHeETO Ha
arpoxmMmukanunTe B no4ysarta,

AWMHaMUKaTa Ha YCBOABAHETO UM
OT pacTteHnAatTa u BpemMeTo 3a

pasrpaxgaHeTo um e
HeaocTaTb4Ha.

MpeameT Ha Tasu
nybnunkauus ca pesynTtaTtu
OTHOCHO BIIMSIHUETO Ha peXnma Ha
depTuraums ypes
MUKPOOBbXKAYBaHe " KankoBo
HanosiBaHe  BbpXy  YepeLuoBu
abpBeTta (Prunus avium L.) Ha
CUNHO- " cnabopacTawm
NOAOXKN. MpeanwHn
nscnegsaHua (Koumanov et al.,
2011) nokassart CXOQHO

pasnpegeneHve Ha TopoBeTe MO
aobnbounHaTta Ha no4yBeHus
npodcpun npu KankoBOTO
HanosiBaHe U MUKPOObLXAYBaHETO.
KaTto npaBuno cbabpXaHUMETO Ha
P05, KO B no4vBeHus pasTBop,
KakTo u ctomHoctute Ha EC and
pH He ca ce noBnuaAnu
CbLLECTBEHO OT dhepTurauunaTa wm
ca ce 3anasunum noCTOSHHM B
nepvoga wMexagy [ABeTe TOpoBU

posn. 3a pasnuka  OoT  TAX
HATpaATUTE ca ce Nokayunu Psi3Ko
HenocpeacTBEHO cneq
depTurayusTa KaTo

KOHLEHTpaumaTa UM € Hai-B1coka
6nu3o o noyBeHaTa NOBBPXHOCT.
C BpeEMEeTO MaKCMMarnHuTe
KOHLEHTpaumu NOCTENEHHO
HamansiBaT U crnep neT-lecT OHW
HATPATHUTE  KOHUEHTpauun B
MoYBEHMs pasTBOp cnagat Ao
HMBaTa MM npean cepTuraumaTa.

are rare and the information
concerning the timing and the
application doses, the fertilizers'
migration and localization in the
soil, the dynamics of their
absorption by roots, and the
corresponding mineral-nutrition
status of the trees is scarce.

This paper presents the
results of an investigation focused
on tuning the microsprinkling- and
drip-fertigation of sweet cherry
(Prunus avium L.) trees on both
vigorous and dwarfing rootstocks.

Previous investigations
(Koumanov et al., 2011) showed
similar fertilizer distributions
downwards the soil profile.

Generally the phosphorus
and the potassium concentrations
in the soil solution as well as the
EC and the pH values were not
affected by fertigation and
remained unchanged until the next
fertilizer application.

On the contrary, nitrate
content sharply rose immediately
after  fertigation with  highest
concentrations near the soil
surface.

With time, the maximal
concentrations gradually
decreased and five-six days later
the nitrate concentrations in the
soil solution dropped down to the
levels before fertigation.
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Hanara ce N3BOAbLT, ye
MUHEeparHoTo XpaHeHe Ha
abpBeTata Moxe ga  b6bge

NnofoOpeHo Ype3 HEKONKOKpaTHO
BHacsAHe Ha Marnku Konu4yecTsa
a30T MeXay OCHOBHUTE TOPOBU
fosn. Toea npeanonoxeHve 6e

eKcrnepuMeHTanHo npoBepeHO
npes 2011 r.,, a nony4yeHute
pesyntatTu ca npegmeTr  Ha

HacTodALllaTa CTaTuA.

MATEPUAIT U METOOU

ExkcnepumeHTanHata paboTa
€ u3BegeHa B OBa  OMUTHMU
yyacTbka, pasnonoxeHu B 1.2 ha
YepeLloBO HacaxaeHue. B nbpBusa
y4yacTbK YepeLloBuTe AbpBeTa ca
oT copTa "JlanuHc", npucageHu Ha
knoHoBa nognoxka "lunsena 5" u
3acageHu npes nponetta Ha 2001
r. B cxema 4 x 2 m. BvB BTOpPUSA
ydacTbK AbpBeTata ca OT copTa
"burapo bropna“, npucageHn Ha
cCeMeHHa NoasIoXKa "[dnea
yepewa" WM  3acageHun  npes
nponeTTta Ha 2002 r. B cxema 6 x 4
m. BbB BCEKU oT
eKcrnepuMeHTanHuTe yvactbum ca
3anoXeHu no ABa BapuaHTa Ha
depTurayus: ypes
MUKpOABXAYBaHE N 4Ype3 KankoBo
HanoaBaHe. [loyBaTta e TUNN4YHa

nvBagHo KaHeneHa, cpeaHo
NecbKNUBO-TNNHECTA.
Cucrtemara 3a

MUKPOALXIAYBAaHE € C MO eHO
MOMMBHO KPUNO Ha pes W
MUKPOABXKA0BAMHN anapati,
Pa3NoONOXEHN MO AbIKMHATA Ha
pega npes 1.0 m; pebutbT Ha
anapatute e 25 L h' a

It was supposed that the tree
mineral nutrition might be improved
by several low nitrogen
applications between the main
fertigation doses. That suggestion
was experimentally tested in 2011
and the results are presented in
this paper.

MATERIAL AND METHODS

The experiment was set up in
two plots in a 1.2 ha sweet cherry
orchard. In the first plot the cherry
trees were of the 'Lapins' cultivar
grafted on 'Gisela 5' rootstock and
planted in the spring of 2001 at
distances 4 x 2 m.

In the second plot the trees
were of the 'Bigareaux Burlat'
cultivar grafted on Prunus avium L.
rootstock and planted in the spring
of 2002 at distances 6 x 4 m. Two
variants of fertilizer application, by
microsprinkling and by drip
irrigation, were set in each of the
experimental plots. The soil was
sandy loam Luvisol.

The microsprinkling system
consisted of one irrigation lateral
per row with microsprinklers
located at 1.0 m distance along the
row; with a discharge of 25 L h*
and an effective radius of 1.0 m.
Thus, the irrigation water and the
fertilizers dissolved were evenly
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edPeKTUBHUAT paguyc Ha OencTeme
— 1.0 m. Taka nonuBHaTa Boga u
pasTBOpeHUTE B Hesd TOpoBe ce
pasnpbckBaT pPaBHOMEPHO BbPXY
penosa mBuua C WmMpo4vmHa 2.0 m.
Cuctemarta 3a KankoBo HanosiBaHe
€ C Mo ABe MOMUBHW Kpuna Ha pea,
pasnonoXxeHu ycnopegHo Ha 0.5 m
OT OBeTe CTpaHW Ha AbpBeTaTa.
KankoobpasyBaTtenute ca ¢ aeour
2.0 L h* n ca pasnonoxeHnu npes
1.0 m no gbmKMHATA Ha Kpunarta.
KankoBoTo HanosiBaHe CblLlO €
pasyeTeHo Aaa HaBnaxHsisa
penosa mBuua C WmMpo4vmHa 2.0 m.
TopoBeTe ce WHXeKTMpaT B
Ha4yanoTo Ha MONUBHUTE Kpuna c
posupawa nomna Tun DI 160
(DOSATRON INTERNATIONAL,
Bodeaux, France). HanountenHata
HOpMa ¥ TOPOBUTE HOPMU ca
€[lHaKBM 3a BCUYKM BapuaHTW Ha
TpeTupaHe.

TopeHeTo e cbobpaseHo C
OaHHUTE OT JIMCTHUA aHanus.
M3nonseaHu ca KOMIMIEKCHU
TopoBe OT cepusaTta ,KpuctanoH”
Ha YARA. TopoBute HopMmu ca
BHECEHM Ha 14 pOo3m cbobpasHo
obwonpueTnTe  cxBallaHuMa  3a
Hy)xgaTa Ha YepeLloBuTe AbpBeTa
oT XpaHUTESTHU BellecTBa.
MpeaomeT Ha aHanus3 ca TopoBuUTE
KOHUEeHTpauumu B noYBeHus
pasTBOp U CbObpXaHWETO Ha
MUHEpanHu XpaHUTErNHU
BellecTBa B nucrtarta. [lpobute ca
cbbupaHm cnepg OeputbaTa,
eXxegHeBHO npe3 [ABycegMUYHUSA
nepuog mexagy ABe TOPOBU LO3MW.
3a uenta ca  MHCTanupaHu
€KCTPaKTOpU Ha MnoYBeH pas3TBOpP

sprayed over a 2.0 m wide row
strip. The drip irrigation system had
two parallel irrigation laterals per
row located at 0.5 m on both sides
of the trees with drippers located at
1.0 m along the laterals and with a
discharge of 2.0 L h™.

Drip irrigation was planned to
wet a 2.0 m wide row strip, as well.
A proportional dosing pump
(DOSATRON INTERNATIONAL,
Bodeaux, France) was used for
injecting the fertilizers in the
irrigation system. The water and
fertilizer application rates were
equal in all variants.

Fertilizer applications were
based on leaf-analysis data and
the fertilizers used were of the
“Kristalon” (YARA) series. The
fertilization rates were split in 14
parts/doses according to the
common understanding for the
cherry-tree nutrient requirements.
Subject of analysis were the
fertilizers’ concentrations in the soil
solution and the content of mineral
nutrients in the leaves. Samples
were collected after harvesting on
a daily basis in two-week periods
between two fertilizer applications.

Extractors (tensionics) were
used for solution sampling from
depths of 10 cm, 30 cm, 50 cm and
70 cm as well as of 90 cm in the
plot with the vigorous rootstocks.
Immediately after the fertilization
as well as before the next
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Ha AbnooynHm 10 cm, 30 cm, 50
cm n 70 cm, n Ha 90 cm BbLB
BTOpUA y4yacTbk. HenocpencrteeHo
cnen BHAcAHETO Ha nopegHaTta
TopoBa f03a U npeau crefsawoTo
TOpEeHe OT cbLyMTe AbNOOYNHKN ca
B3eTM W aHanusnpaHu nNoYBEHU
npobu 3a cbabpXaHWe Ha asor,
docdop, kanuin, EC n pH.

N3cnepsaHeTo e npoBefeHo
OT 7 0o 24 oHu. lNpegliecteawarta
n3cnegBaHeTo TopoBa Ao3a ce
cbeTom oT 15.0 kg hat N (68 %
N-NH; n32% N-NO,), 2.6 kg
ha' P,O,, 4.6 kg ha™ K,O, n 0.6
kg ha’ MgO. B nepvoga mexay
OCHOBHWUTE [03NW OT TOpoBeTe
«KpuctanoH» ca BHeECEHU 4veTnpu
aonbnHUTENHN Ao3n asoT. 7.0 kg
ha’ N Ha nbpBUS U NeTWs AeH, u
56 kg ha' N Ha ocmus wu
ABaHageceTus O€EH, npu
OTHOLLEHMNe aMOHMeB/HUTpaTEH
asor 1:1.

KoHueHTpauusaTa Ha
HutpaTHMa asoT (N-NO3z) wu
doccopa (P.0Os) B noyBeHus
pa3tBop e wusmepsaHa ¢ RQflex
Reflectometer Ha MERK, a
cbabpxaHmeto Ha kanun (K;0) e
onpeaensHo c nnaMmbKoB
doTtomeTbp. B nuctHute npobu
a3oTbT e onpepenaH no Kenpan,

docopbT M Kenasoto | —
KONOpUMETPUYHO, Kanuat -
HOTOMETPUYHO, KanuuaT n

MarHesusT — KOMMIEKCOMETPUYHO.
CbObpXaHWETO Ha  MUHeparnHu
XpaHUTENHN BellecTsa B noysaTta
e onpeaeneHo ypes
AeCTUNaLNOHHMSA meTon 3a

application soil samples were
taken from the same depths and
analyzed for the  nitrogen,
phosphorus, and potassium
content, EC and pH of the sail.

The study was carried out
from 7 June till 24 June. The
fertilization dose before the study
consisted of 15.0 kg ha™ N (68 %

N-NH; and 32 % N-NO;), 2.6
kg ha™ P,O,, 4.6 kg ha® K,O, and
0.6 kg ha* MgO.

Four additional ammonium
nitrate doses were applied in the
period between the main
“Kristalon” doses: 7.0 kg ha™ N on
the first and on the fifth day, and
5.6 kg ha® N on the eight and on
the twelfth day, the ratio
ammonium/nitrate nitrogen being
1:1.

The content of nitrate
nitrogen, ammonium nitrogen, and
phosphorus in the soil solution was
measured using RQflex
Reflectometer (MERK), and that of
potassium was estimated by a
flame photometer. Leaf samples
were analyzed by distillation for N,
colorimetrically for P and Fe,
photometrically for K, and
complexometrically for Ca and Mg.

The content of mineral
nutrients in the soil was estimated:
by the distillation method for

N-NH; and N - NO; ;
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N-NH; " N - NO;
KOMOPUMETPUYHO B  NaKTaTeH
€KCTpaKT (DL-meTOA) 3a
noaewxHus  cocgop (P,O.) u
doTomeTpuyHo 3a kKanua (K;0).
[MouseHaTa peakuus n
eneKTponpoBoOAMMOCT ca

ornpegeneH BbB BOAHA CyCneH3ns
cboTBeTHO 1:2.51n 1:1.

PE3YJITATU N OBCBXOAHE

Pesyntatute 3a
NPOCTPAHCTBEHOTO
pasnpegeneHue Ha  HuTpaTtuTte
nokasBaT W3BECTHW  pasnuyuns
MeXxgy — MUKpoAbXAyBaHETO U

KankoBOTO HanosiBaHe, ®urypu 1 u
2.

KankoBoTo BHacsiHe Ha Boja
n TOopoBe € pJoBeno Ao Obp3o
npuaBMXKBaHE Ha HUTPATHUS as3oT
BEPTUKANHO MO NOYBEHUSA Npodun
KaToO Ha-BUCOKWN KOHLEHTpauun ca
yCTaHOBEHU Ha Abnbo4vnHa 50 cm.
Coblwarta, HO no-cnabo wuspaseHa
TeHOeHuuss ce HabnogaBa U no
OTHOLLEHMNe Ha doccopa.
KapTnHaTta e TouHo obpaTHaTa npu
MUKPOOBbXOYBaHe, KbOeTo
nonMBHaTa BOOA M Pa3TBOPEHMUTE
B Hesi TOpOBe ce pasnpbCckBaT
BbpXy 3HAYMTENHO  no-ronsimMa
NSoLL OT NOYBEHATa NOBBLPXHOCT.

Hain-sucoknte HUTpPaTHU
KOHUEHTpauum ce OTKpuBaT Ha
abndbouynHa ot egsa 10 cm, a
dochopbT B NOYBEHUA pasTBoOp €
paBHOMEpPHO  pasnpegeneH o
noyseHus npodmn.

colorimetrically in a lactate extract
(DL-method) for the available
phosphorus (P,Oy); and
photometrically for the potassium
(K20). The soil pH and EC were
estimated in a water suspension
1:2.5 and 1:1 respectively.

RESULTS AND DISCUSSION
The results for the nitrate
spatial distribution in the soil
showed certain differences
between microsprinkling and drip
irrigation, Figures 1 and 2.

The drip application of water
and fertilizers led to rapid migration
of the nitrate nitrogen downwards
the soil profile with maximal
concentrations found at 50 cm
depth.

The same but less
distinguishable trend was observed
with phosphorus.

The pattern was quite the
opposite under microsprinkling
where the irrigation water and the
dissolved fertilizers were spread
over significantly larger area of the
soil surface.

The highest nitrate
concentrations were found only 10
cm below the soil surface while the
phosphorus was evenly distributed
over the soil profile.

989



400 25 700 + 25
® N-NO3- OP205  AK20 . 600 1 A - .
OEC XpH F20 - 16 ® o 20~
+,300 o I| |~ > I
< - g e —1500 o 4 a § [¢) g e
(=] - [=2] T | —-T‘-.
& | Eoolo BgE| | B0y C $gE
-g g’ » 2 -10§ 3 9’300- ?( leoz 3
. o O : 3 X X o O
G |21w08% , & g % S| |z2007X * Sk
o A @ [° & i 5 a
S 100
ote — 8w & = 8 0 +——Fr———F+—Frrr¥FTrt 0
4 1 3 5 7 9 11 13 15 4 1 3 5 7 9 11 13 15
400 r 25 400 25
< |7,300 R 205 1| |+, 3004 [202 1
a |2 5| e ] 8 < 15 5
[0} E - o @ o E|l|E $€ o 8§ o Q E
L | ;200 o S & | =200 Il 24
c g . g ©[ | & = @ L0y ©
S |z10040 a © rox S @] |Zwofx x X x X % S
Q A A 2 5d {a > d
n
0 T TI T T T T T T T T T T T T T T 0 0 T T T T T T T T T T T T T T T T 0
14 1 3 5 7 9 11 13 15 1 1 3 5 7 9 11 13 15
700 » 25 400 r 25
Lo 202 | |, 300: - 200 o
c |4504, o & N 5| | @35
= o 5 O EH” o ] EH”
2 | €400 " U 155 € © < 155+
g - " SEARBEEE & o ]k
© ‘(5)300 o Y 0 (5) 8 Y 0
e |8 s A O 9 104 ©| |2 $© g o " 10y ©
. o G| |2 X yas( o U
G | Z200 7\ £ X 2 s S| |Zw0f% & & X s O
3 100 o 4 . A, a o
n
0+———rr++r T+ r+0 oTo
4 1 3 5 7 9 11 13 15 1 1 3 5 7 9 11 13 15
400 25 400 25
B mN-NO3- OP205 AK20 B
= |7,300 205 | |+, 300 OEC X pH 2072 1
= |5 o E T | o E
5 e : BRIk BeE
S | .-200 8 S o | 22009 o 2 6
o} o & L1105 ©| | S o o 10 5 ©
£ ¢ 10w ¢ . §10s ©
z 4 X x o Ol | % % X X o O
© | z100 A L Q W | Z100 § ) o © L QW
E A é A 4 ] - [a D) A X A [a D)
[ ] A u A
o+ —————F 10 0+ T+ 7+ 0
1 1 3 5 7 9 11 13 15 4 1 3 5 7 9 11 13 15
La/G5-DlI La/G5-MS
®ur. 1. CbabpKaHue HA MUHEpaslHU XPaHUTESNTHM eNeMeHTM B MNMOYBEeHuSA
pastBop B yuyactbka ,JlanuHc”/"m3ena 5”; cTpenkute o6o3HavyaBaT

AOMBLIIHUTESTHUTE BHAaCAHUSA HAa aMOHUEB HUTpaT
Fig.1. Mineral content of the soil solution between

the ‘Lapins/Gisela 5’ plot; arrows mark the additio

applications

990

two fertigation applications in
nal ammonium nitrate




Hd W s 03 Hd ! wso 03 Hd ! wso 03 Hd | wso 03 Hd | wso 03
1716w ‘0% 0%d 716w ‘0% %2 0%d 2716w ‘0% %8 0%d 716w 0% %2 0%d 716w ‘0% %9 0%d
n o 1w o n o 1w o nw o wmw o n o 1 o n o 1w o
N N — — n [«] N N il — n [«] N N - L= 0 o o ~ — e} 1o} o N N — — n o
1 L 0 \ L 0 | L 0 I I I I I 1]
=1 40— 3 E— e g1 0+t 4 =
l ™ l ™ l ™ i ™ ™
— — — o F - el
w0 % Of o oma o 0 X Q o o< | om
| | L« ¥ - -
] e — q F o e
&4 ox 3 O omxd o o X X L o u
F o - o F o - o ()]
’ O Bl X O om X4 | [l ] F 0 + o]
-~ F o~ -~ Q ~ ~
N T r
L L L [t L
_HV- 0 F o F o 0 X 1o 0
<O X0 - o 0 - O oM F ! om u
oo L o L o 8 L o )
O B X r oom ¥ r O 04X m Z0 0 s | 4 =
_”V- “ _— _— z U _— “
e - O mo e | %) X 4t e .| o am
I o T T4 04— T — O
© O O O O o o o o o o o o o o o o o o o o o o o o o
© O O o O O o (=} o o o (=} o o o (=} o o o (=} o o
© 1 < M N - < (S} N — < (0] N — < (0] N — < (0] N —
116w ONN 716w ONN 716w ONN 2716w ONN 716w ONN
Hd WS 03 Hd : wsd o3 Hd ;W sd 03 Hd ' wsd 03 Hd ' wsd 03
116w ‘0% 0% 10w ‘0% 0% 110w ‘0317 0% 110w ‘0317 0% 16w ‘0% % 0%
n o n o n o n o n o n o n o n o n o n o
N N — - n o N N -~ — n [«] N N — — n o N N - L= n o N N — — n o
L S+ ﬁ L a0 4+ ﬁ 1 L oq 1 ﬁ 1 1 S-w-O—< ﬁ 1 1 1 1 ﬁ
9 o - P - o
o <4 mf N %ad oGkm X 4 r
— 4 1 L < L < “
Fr - P r - - - -
0 X4 mf © m<a 400mX F n % 4 F
F o F o r o F o o
%O mf 2 ® < HO W X r oM X 4 r "
o~ ST o~ r~ o~ ~
L oo L F L
L 0 X L o rw F o n
o _ md b vo X T o X< f 10 <
L o 2 L o o « [ ® oo ™
ooxm - zZy vda =00 o m<¢ | m 04
F zu F oo © % e F oo -
¥ mf "o oxe | | [ o o M4t om X 4
T . i r r r Foo oo ' ! L« | -
—Or—éT _ = || T T T T OX T BBt
o o o o o o o o o o o o o (=} o o o o o o o o o o o
o o o o o o o o o © © < N o o o o (] o o o
< [} [\ — < [} N - — < [} N - < [} [\ —
716w ONN 716w ONN 16w ONN 16w ONN 2716w ONN
yrdap wo Ot yrdap wo og yrdap wo 05 yrdap wo 02 yrdap wo 06

B.B./P.Av.-MS

B.B./P.Av.-DI

2. CbAbpKaHMe Ha MUHepariHM XpaHUTENHU eNleMeHTU B NOoYBeHMus

dwr.

pa3TBoOp B yuacTbka , Burapo Bropna’/” uBa uepewa”’; Ctpenkure o6o3HavyaBar

AOMBLIIHUTENHUTE BHAaCAHUA Ha aMOHUEB HUTpaT
Fig. 2. Mineral content of the soil solution betwee

n two fertigation applications in

the ‘Bigareaux Burlat/ Prunus avium L.’ plot; arrows mark the additional

ammonium nitrate applications
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[onbnHUTENHOTO  BHAcsHe
Ha asoT nog copmaTta Ha
aMOHMEB HUTpaT € 3agbpikano
MOCTOSIHHM HUTpaTHUTE
KOHLIEHTpauum B NoYBEHMS
pasTBop, KOMMeHcUpaiiku

aKTUBHOTO KOPEHOBO W3BMMYaHe
Ha u4epewoBute abpeeTa. Kato
npaBuno cbabpXxaHveto Ha K un
pH Ha noyBeHusi pa3TBOp He ca ce
MOBMMUANM OT BHACAHETO Ha
TOpOBE C NoNMBHaTa Bojda M ca ce
3anasunu MnocTosiHHM B nepuoaa
mexay asete TopoBu Aosu. [Mpu
€nNeKTPonpoBoOANMOCTTa Ha
NoYBEHUS pa3TBOp ce Habnwogasa
MoNIOXXUTENHa  3aBUCUMOCT  OT
HUTPATHOTO CbAbpXKaHUE, KOETO €
B Cb3BYy4Me CbC CbOOLieHuATa 3a

CuUIHa Kopenauuna mexny
HUTpaTHaTa KOHLUEeHTpauus "
eneKkrTponposoaAnMOCTTa Ha

noysata (Koumanov et al., 2001).
MocTosiHHO HUCKUTE
KOHUEHTpauMm Ha HuTpaTuTe B
NOYBEHMS pPas3TBOpP Ha AofnHaTa
rpaHMUa Ha KopeHoBaTa cuctema
(cboTBETHO Ha Abn6oYMHM 70 cm
n 90 cm) npakTuyecku nsknioysat
N3MMBaHETO Ha ToOpoBeTe nNof
aKTMBHUA MNOYBEH CIION, WUMaNKu
npegsug Bucokata MOOUNHOCT Ha
Tasn a3oTHa opma.

Mo OTHOLLEHNE Ha
XpaHUTENHNS CcTaTyCc Ha nodvsaTa
MeXOy OCHOBHUTE TOPOBW [03U
(baHHUTE He ca npencTaBeHN),
CbLLECTBEHO  M34yepnBaHe ce
HabniogaBa caMo MO OTHOLLUEHWE
CbAbpXXaHMeTo Ha as3oT o 50 cm
abnboynHa kato TO € no-
n3paseHo npu amMoOHWEBUS as3oT,

The  additional nitrogen
applications maintained a constant
nitrate concentration in the soil
solution, thus compensating for
the intensive root extraction.

Generally K content and pH
values in the soil solution
remained unchanged while EC
showed positive correlation with
the nitrate concentrations as
reported earlier by Koumanov et
al. (2001).

The permanently low nitrate
concentrations at the bottom of the
root zones (respectively at depths
of 70 cm and 90 cm) evidenced for
a practically negligible
leaching/losses of fertilizers during
the experiments in both 2010 and
2011.

Concerning the soil
nutritional status between
applications (results are not
presented), only nitrogen was

significantly depleted to a depth of
50 cm, especially the ammonium
N, probably due to its nitrification.

Also, the leaf mineral content
(Figure 3) remained nearly
constant in between applications
in both experimental years and for
both cultivar/rootstock
combinations.
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BEPOATHO B  Ccrneacteme  Ha
nocTteneHHaTa My HUTpUdUKauuS.
CbAabpKaHMETO Ha MWHepanHu
XpaHUTENHW BeLlecTBa B nucraTa
MW Ha [ABeTe COpPTONOASIOXKKOBU
KomOuHauumn (durypa 3) cbLyo ce
3anasBa OTHOCUTENHO MOCTOSHHO
B nepuoga MeXay OCHOBHUTE
TOpOBUTE 03U,
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n3soau CONCLUSIONS

depTurauyuaTa npes Fertigation in  two-week
AByceaMUYHU nHTepBanu | intervals provided proper mineral
ocurypsiea OnaronpuaTHo | nutrition of the cherry trees by
MUHepanHo XpaHeHe Ha | maintaining constant levels of the
yepeLuoBuTe AbpeeTa, | mineral nutrients in the soil.

noaabp)Kakym MNOCTOSHHW HuWBaTa
Ha  MWHepanHUTe  XpaHUTESHM
BeLlecTBa B no4vsaTa. Additional nitrogen

[onbnHuTenHoTo BHacsHe Ha | applications in three- to four-day
as3oT npes Tpu-yeTupu OHU mexngy | intervals  between the main
OCHOBHWUTE TOpOBM A03KN 3aabpxa | fertigation doses helped to

NMOCTOSAHHU HUTpaTHUTE | maintain constant nitrate
KOHUEeHTpauumun B noyseHus | concentrations in the soil solution,
pasTBsop, KoMmneHcupankm | thus  compensating  for  the

aKTUBHOTO KOpPEHOBO W3BJIMYaHE intensive root extraction.
Ha YyepeLuoBuTe OAbpBETA.

JINTEPATYPA / REFERENCES

1. Haynes R.J. 1985. Principles of fertilizer use for trickle irrigated crops.
Fertilizer Research 6:235-255.
2. Kafkafi U., J. Tarchitzky. 2011. Fertigation: a tool for efficient fertilizer

and water management. International Fertilizer Industry Association (IFA) &
International Potash Institute (IP1), Paris, France, 138 pp.

3. Koumanov K., G. Stoilov, D. Dochev. 2001. The "nitrate nitrogen —
electrical conductivity" relationship in non-saline soils under fertigation. ICID 19"
European Regional Conference “Sustainable Use of Land and Water”, Paper 136, 8pp.

4. Koumanov K., |. Tsareva, G. Kornov. 2011. Fertigation: content of
mineral nutrients in the soil solution and the leaves of cherry trees between two
applications. Proceedings of the International Conference “100 Years Bulgarian Soil
Science”, 16-20 May, Sofia, pp. 564-568 (abstract in English).

5. Neilsen D., P. Parchomchuk G.H. Neilsen E.J. Hogue.  1998. Using
soil solution monitoring to determine the effect of irrigation management and fertigation
on nitrogen availability in high-density apple orchards. J. Amer. Soc. Hort. Sci. 123(4):
706-713.

994



