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ABSTRACT

The objective of this research was to determineeffects of chemical thinning with-naphthaleneacetic
acid (NAA) and nitrogen (N) fertilization, as well asthinteraction in relation to fruit set and physic
properties of apple cv. Golden Delicious Reindens@rogen rates used were 30 and 60 kg- Naapplied
at the pink bud stage. NAA for fruit thinning was apgliat the rates of 10, 12 and dl4™. Fruit set was
increased by increasing the amount of N applied whieefficacy of NAA for fruit thinning was not line-
arly correlated to the concentration of the chemithe total number of fruits per tree was incoresigly
reduced in NAA treatments at 30 and 60 kg* ha while total yield was reduced by thinning atképha* N,
meaning that apple trees are more responsive to Np@lication at higher N supply. At sufficient
N supply, fruits responded more intensively to thmgnwith NAA by increasing their growth. Thinning
with NAA caused a significant decrease in flesh firnsnasly in fruits from unfertilized plot.
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INTRODUCTION

Chemical fruit thinning with plant growth regula-interaction between two or more plant growth regula
tors stimulates flower bud formation, preventsraltetors as sources of variation [Pellerin et al. 2012,
nate bearing and improves fruit quality of applGreene et al. 2013]. Mdiet al. [2012a] reported that
[Mili ¢ et al. 2012b]. The efficacy of fruit thinning the same thinning treatment with benzyladenine (BA)
chemicals largely depends on the environmental cain conditions of excess N supply might lead to
ditions at the moment and during days following tha weak thinning response, smaller fruit weight, som
application [Stover and Greene 2005]. The receadvanced maturity and poorer storage ability. There
studies are focused on the attempts to predict tfore, when deciding on the BA rate for thinning kepp
thinning response of apple trees by considering fafruitlets, N regime should be taken into considerat
tors such as the concentration of the chemical used Apple trees grown on vegetative rootstocks of low
for thinning, timing of the spray application, vaal vigor, such as M.9, with 3300 trees per hectaree ha
and rootstock differences, climate factors, prunindow annual requirements for N supply, ranging from
spraying technique, dosage, age of tree, vigop itro 8.8 to 44 kg- hd during the first six years after plant-
the previous year, the required size of fruits, aning [Neilsen et al. 2009]. Reserve N and curreat se
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son’s N uptake each contribute about 50% to tred todistance. The soil on which the field experimenswa
N in the whole tree at harvest. Nitrogen uptakenfro set up was degraded chernozem, medium deep form,
bud break to bloom is very limited, and the most ccalcareous, gleyed. Basic chemical characterisfics
the N demand by new growth at bloom was providethe soils on which the experiment was set up are
by tree reserve N remobilized from the perennigpresented in Table 1. The experiment was performed
parts of the tree [Cheng and Raba 2009]. The mcn conditions of drip irrigation, without any adoi-
rapid N uptake from the fertilizer occurred fromal N fertilization during the growing season. Mateo
bloom to the end of shoot growth, corresponding fological data were monitored and downloaded from
the highest tree N demand. Early spring N appbicati the weather station iMetos AG/CP/DD, installed at
recompenses for the use of N reserves [Neilseh et the experimental site.
2006]. Nitrogen application in summer time leads to
the accumulation of N in the perennial parts of thexperimental design and treatments
tree, while N from fertilizer applied at bloom enids The experiment was conducted using a 2-factorial
leaves and fruits in the current season. Increasiisplit-plot completely randomized design, with Nifer
N supply improves leaf N status, leaf and whole trejization as whole-plot factor and fruit thinningeéat-
photosynthetic capacity, and leaf area to fruitorat ments in split-plots (tab. 2). Each split-plot cisted
leading to more cells per fruit, larger fruit, anigher  from six uniform trees, with one tree per replicate
soluble solids [Xia et al. 2009]. The increasedraveNitrogen rates used were 30 and 60 kgl.ma de-
age fruit weight at the excessive N supply increastermined in accordance with Guidelines for Integrat
the total yield of apples [Wargo et al. 2003, Ra&tse ed Pome Cultivation [AGRIOS 2011] and the content
al. 2007, Xia et al. 2009]. of mineral N in the soil. The fertilizer, ammonium
Nitrogen supply is a significant factor influencingnitrate (NHNOs), was applied in a stripe of 50 cm at
fruit set and size, which may further affect theule each side of the row, before flowering, at the pink
of thinning with bioregulators. Considering prevseu pud stage (57 BBCH) (tab. 3). NAA was applied at
ly found interaction between N fertilization andthe rates of 10, 12 and 14|‘1_ Thinning chemical
chemical fruit thinning with BA, it was assumed tthaused was Dirager (L. Gobbi, Italy), containing 3.3%
N fertilization might affect the thinning effectiiess NAA. The moment of NAA application was deter-
of a-naphthaleneacetic acid (NAA), as well. Themined by measuring the king fruit diameter, which
objective of this research was to determine thect$f ranged in average from 8.1 mm in 2009 to 12.1 mm
of chemical thinning with NAA and N fertilization, in 2010. To each treatment a surfactant, Trend® 90
as well as their interaction in relation to frutnd (DuPont, USA), was added at the rate of 17hi-1
physical properties of apple cv. Golden DeliciouThe trees were sprayed with a mistblower (STIHL

Reinders®. SR-420) until run-off, at spray volume of 1000 I‘ha
For both factors (fertilization and thinning), wrdted

MATERIALS AND METHODS controls were included.

Experimental site Measurements and analytical determination

The experiment was conducted from 2009 to The analyses of the basic soil properties were
2011, in a commercial apple orchard located in Madone using common methods. The pH value of the
Remeta, Irig, Serbia (465N and 1%4'E, 215 m soil was determined in the suspension of soil and
a.s.l.). Different trees were used in each yeathef H,O (1 : 2.5) and soil and 1 M KCI [ISO 10390] by
experiment, on different experimental plots, previdlMETREL, MA 3657 pH meter. CaCCcontent was
ing that the treatments were applied on three-yeaidetermined volumetrically, by Scheibler calcimeter
old Golden Delicious Reinders® trees. The tree(HEDAS, Serbia). Total N content was determined
were on M.9 T337 rootstock, planted at a 3.2 xn0.8 by CHNS analyzer (ELEMENTAR, Vario EL, Ele-

56 www.hortorumcultus.actapol.net



Mili¢, B., Cabilovski, R., Keserovi¢, Z., Magazin, N., Tarlanovi¢, J. (2017). Interactions between nitrogen fertilization and apple
fruit thinning with NAA. Acta Sci. Pol. Hortorum Cultus, 16(3), 55-65. DOI: 10.24326/asphc.2017.3.6

Table 1. Basic chemical characteristics of the soils on withehexperiments were set up

Vear Depth pH CaCQ Humus N total AI-P205_1 Al-K 20_1
(cm) KCl H,O (%) (%) (%) (mg-100 g°) (mg-100 g)
2009 0-30 7.30 8.24 5.61 1.90 0.16 25.26 16.1
30-60 7.50 8.40 8.52 1.47 0.12 15.49 10.3
2010 0-30 6.73 7.97 2.55 1.97 0.15 20.72 23.14
30-60 6.97 8.08 3.40 1.70 0.13 14.53 17.10
2011 0-30 6.39 7.50 3.35 1.91 0.10 18.18 31.01
30-60 6.83 7.77 6.49 0.85 0.04 4.41 19.67

Table 2. Experimental design. (1) Fertilization treatmemthere N is the control, N30 kg-ha' N and N 60 kg-ha' N.
(2) Thinning treatments, where NAS unthinned control, NAA1O ul-1™, NAA, 12 ul-I™ and NAA 14 pl- 17

Nol N1 N2
NAA, | NAA; | NAA, | NAA; | NAA, | NAA, | NAA, | NAA; | NAA, | NAA, | NAA, | NAA,

Table 3. The time of fertilization and thinning treatmentgphcation and the weather conditions at the mona#nt
application

Year 2009 2010 2011
The date of nitrogen fertilization oA pril 7" April 7" April
The date of chemical thinning 3May 7" May 39 May
Growth stage of central fruits at the moment ofiiiig (mm) 8.1 121 10.2
Air temperature at the moment of thinning (°C) 15.1 17.0 14.8
Relative humidity at the moment of thinning 68.9 3. 96.2
Harvest date 21% Sep. 8 Sep. g Sep.

mentar Analysensysteme GmbH, Han&ermany). was determined by Wehrmann and Scharpf [1979]
Plant available P and K were extracted with AL solumethod.

tion (0.1 M ammonium lactate and 0.4 M acetic acid, Fruit set was presented with three parameters: the
pH 3.75) at a soil to solution ratio of 1 : 20 (/v number of fruits harvested per trof trunk cross-
[Enger et al. 1960]. The concentration of P wasectional area (TCSA), per 100 flower clusters asid
measured by spectrophotometer (Shimadzu UV 26(a total number per tree. Both flower clusters and
Japan), while concentration of K was measured Ifruits at harvest were counted on whole trees. égpl
flame photometer (JENWAY, PFP 7, UK). The confrom the treatments were harvested at a commercial
centration of mineral N (N@N and NH-N) in the harvest time, on Z1September in 2009fh68eptem-
soil was measured three times in the course of tber in 2010 and ' September in 2011 (tab. 3).
growing season, by taking samples (four repetitiorA mean sample of 30 fruits per replicate (tree) was
per plot) from each whole plot: | — before flowegin randomly picked to assess fruit physical properties
(beginning of April), Il — intensive shoots growthwhich included fruit weight, diameter and fleshrfir
(mid-June), and lll — at harvest (end of Septembeiness. Fruit flesh firmness was measured using
Mineral N in soil layers 0—30 cm and 30-60 cna FT 327 penetrometer (Winopal Forshchungsbedarf
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Content of mineral nitrogen in soil (kg N ha'!)

Fig. 1. Content of mineral N (NN + NO;—N) in the soil (0—60 cm depth) during apple growsegson (2009-2011)

Table 4. p values for ANQYA of the experimental factors year, N fertilizatiand chemical thinning with NAA, and the
interactions affecting fruit set, yield and fruliysical properties

Number of fruits per

. . Fruit Flesh
. Yield Fruit . ) Number
Experimental factor 100 flower (kg-tree”) weight (g) diameter firmness of seeds
cn? TCSA tree 9 9@ mm)  (kg-cm?
clusters

Year 0.0000 0.0000 0.0074 0.0000 0.0000 0.0000 00.00 0.0363
Fertilization 0.0062 0.0000 0.4093 0.3374 0.9308 8486 0.0246 0.0003
Thinning 0.0000 0.0000 0.0000 0.0032 0.0000 0.00000.0046 0.0084
Year x fertilization 0.0014 0.0000 0.0002 0.0002 .0333 0.0008 0.0183 0.0032
Year x thinning 0.0000 0.0001 0.6866 0.4898 0.00030.0000 0.0014 0.9170
Fertilization x thinning 0.0070 0.0032 0.1522 0353 0.0000 0.0000 0.0045 0.0000

58 www.hortorumcultus.actapol.net



Mili¢, B., Cabilovski, R., Keserovi¢, Z., Magazin, N., Tarlanovi¢, J. (2017). Interactions between nitrogen fertilization and apple
fruit thinning with NAA. Acta Sci. Pol. Hortorum Cultus, 16(3), 55-65. DOI: 10.24326/asphc.2017.3.6

a)

= — ) o
o wn o w

Air temperature (°C)

w

— —_ (o]
< wn ]

Air temperature (°C)

Lh

c)

— —_ [ o]
= Lh [

Air temperature (°C)

h

Fig. 2. Air temperature (°C) and relative humidity (%) dgrithe period two days before up to four days after

A
| .
| A o T A
\ ! ' \,"' ! \J' hY t"" HA]
\ H ' : ‘ /\\'p 1 N
\ ,...: J 5 Wi n )
\ \ ! “ \ ﬂ } '
1 h \ 1]
AA 4 A )
ot \/
Adr Frpmein mpradt e s (@)
PV L I IIHCIGLUIC\ b’
----- Relative humidity (%)
TITTTTTIT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T AT T T T T T e T T T T T T T T T T T T I T T AT T T T I T T T T T T T I I T T TTTTTTTTT
o o o =) o o o o Q o o o Q o
S =] o =] S 2 o =] < 2 Q =] < 2
M~ o ~ a ~ ) ~ a ™~ ) ™~ a ~ )
) — ) — \ — \ - ) — \ - ) =
o \ ) \ o] \ W \ ) \ W \ ) \
- Al o L ) o < L v w o w ™~ -
i (] (23] =t 15 [Ts] M~
- L A} A ] el
! \ | H \ AT n n
\ N ’ \ IS \ i [
Y [ o, ’ Ve 1 ! !t
/ N, H ! VA VI A S e 1 VWAL
I g \ ! [ VAt ! <y ¥
AR ] M ~
v v v K > 'f‘- Vot \.f’
(W [} \
v \ \ ,w \“\./ e \]
\ v ! Il
Y ! \
LY ] =%
N
A+ + o g
Alrtemperature (C)
----- Relative humidity (%)
TTTTTTTTI T T I T I T e T T T T T T T T T AT T T T T T e T T e T T T T T T AT T T T T T T T T T T T T T T T T T T T T T T T I T T T T T ITTTTTT
o = o o o o o = = =
2 < 2 2 < 2 2 < 2 = < 2 2 2
- (=) Lol [=3 - [=) Lol (=) - (=] - (=) - (=)}
' — ' — ' — 1 — 1 — 1 — ' —
U:‘.l [ lflﬁ 1 IfI\ 1 U:‘.l 1 U:ﬁ 1 lfI\ 1 |f|\ 1
7 M b v [ N ob v =N Y S v —_ w
v b [as 0 =) = = = —
= =
T ~ = . . 2
(T
- AR A
\ ] ! [ 3 'R ’
Vo L AL VL PN "\ H
! ~ - - ‘ 'I\\ 2 n 'q |
[ I" 1y "
v/ \‘ .! ;‘ [} r
\ 1 ]
"\/\/ ] '“" 4 I
| ]
l ~ T
" N\
AP r
Air temperature (°C)
----- Relative humidity (%) r
LU R LN R NN NN NN RN RN RN R RN R RN R R R R R AR R I R R R R R R AR R R AR R AR R RN R AR R AR RN RN RN
(] o [ o ] (o] < (] = = < [
= = < = = = = = = = = =
- =) — = - =) — =) - =] L =) Lo o
1 - 1 - 1 - 1 - 1 - 1 - 1 -
lfli 1 Ifli 1 lfli 1 Ifli 1 U'Iﬁ 1 Ifli 1 U'Iﬁ 1
- w I v o o <+ b ) v v M (S8 i
- I3 A <+ e v, -
Date/time

100
a0
80
70
60
50
40
30
20
10

Relative humidity (%)

100
90
80
70
60
50
40
30
20
10

Relative humidity (%)

100
90
80
70
60
50
40
30
20
10

Relative humidity (%6)

the treatment in a) 2009, b) 2010 and c) 2011.mMbment of the treatment is marked with vertical line

www.hortorumcultus.actapol.net

59



Mili¢, B., Cabilovski, R., Keserovi¢, Z., Magazin, N., Tarlanovi¢, J. (2017). Interactions between nitrogen fertilization and apple
fruit thinning with NAA. Acta Sci. Pol. Hortorum Cultus, 16(3), 55—65. DOI: 10.24326/asphc.2017.3.6

GmbH, Ahnsbeck, Germany), with an 11 mm prob¢hand, and on the other, of mineral N uptake in the
Two measurements were made on the opposite sisoil by apple roots and groundcover grass, as agell
of each fruit. the activity of microorganisms in the soil. Mineral
The data were analyzed using analysis of varianN content varied between experimental years due to
(ANOVA). Duncan’s multiple range test was used tthe different climatic conditions. However, the ling
compare the means at P < 0.05 with STATISTICA est N content was measured in the middle of the veg

(StatSoft Inc, Tulsa, USA). etation period (mid-June), at the time of the most
rapid N uptake by the roots. In each experimental
RESULTS year, the mineral N content was higher at the plots

where 60 kg-ha N was added to the soil compared
Mineral N content in the soil during the growingto unfertilized control plots. The differencesniin-
season is the result of the mineralization of oiganeral N content between 30 kg~h&l and the control
matter and the application of N fertiliz ers on onplots were not statistically significant.
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Each year, the trials were set up early in the morfactors assessed, the year of the study, N fextitin
ing, obtaining the ideal environmental conditions f and thinning with NAA, as well as their interactson
the application of plant growth regulators (tab. Ssignificantly affected fruit set presented as thienn
fig. 2). The only exception was observed in 201ber of fruits per ciTCSA and in 100 flower clusters
(fig. 2c), where the relative humidity was verylhigt (tab. 4). However, the only significant decreasthi
the moment and during the days that preceded tnumber of fruits per cimTCSA compared to the
application, followed by the period with low aimte unthinned control was achieved by lower concentra-
peratures. tion of NAA at 60 kg-had N added (fig. 3a). NAA

The main assumption for the research was ththinning efficacy was not related to the concerdrat
chemical fruit thinning and N fertilization affetruit  of the chemical applied, while the number of fruits
set, yield and physical fruit properties, whetlrettie per cnf TCSA increased by increasing the amount of
same or in the opposite directions. All experimentiN fertilizer. The number of fruits per 100 flower
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clusters was significantly reduced by thinning oaty The number of vital seeds in the apple fruits was
60 kg-ha' N added (fig. 3b). The number of fruitssignificantly affected by all factors assessed pkce
per 100 flower clusters increases by increasing tifor the interaction between year and thinning (#b.
amount of N. Seed set inside fruits was the highest at 60 kgNa
Total number of fruits per tree was not affected bregime, counting about 8.3 seeds per fruit in ayera
the amount of N added to the soil, neither byritert  (fig. 4d). Fruit thinning with NAA did not affect
action with chemical thinning. Such was the cagb withe number of seeds on unfertilized plot, while at
yield of fruits per tree which was calculated byltinu 30 kg-ha' N thinning decreased the number of seeds
plying the number of fruits per tree and the averagper fruit.
fruit weight. Fruit thinning with NAA significantly
decreased the number of fruits per tree at 30 aDISCUSSION
60 kg-ha' N, while was inefficient when applied on
unfertilized trees (fig. 3c). The yield was sigcéfitly The final fruit set is the result of the interactiof
decreased by NAA treatments at 60 kg hg but was chemical thinner applied, given N regime and envi-
independent on the N regime itself (fig. 3d). Feét ronmental conditions of the year, meaning that the
and vyield in Golden Delicious Reinders® were ncenvironmental conditions of the experimental year
negatively correlated with NAA concentration. and N regime modify the effects of NAA applied for
The significant effects on the average fruit weighfruit thinning. The lower content of mineral N inet
and diameter were affected by the factors of ther yesoil during the vegetation period in 2011 compdoed
and chemical thinning, as well as their interactiorthe previous two years can be explained by weather
while fruit size was not affected by N fertilizatio conditions. The total amount of rainfall in 2011
itself (tab. 4). However, changing N regime influ(235 mm) was significantly lower than the long-term
enced variable effects of NAA to the fruit sizeaverage (614 mm). The lower precipitation in 2011
(figs 4a and 4b). On unfertilized control plot, NAAcould be a possible reason for lower solubility of
significantly increased fruit weight only by theghi N fertilizer which was applied in solid state ineth
est concentration of 14 |il*| while on fertilized plots form of ammonium nitrate and reduced mineraliza-
all NAA treatments caused fruit weight and diametetion of soil organic matter which finally resulteal
to increase. a lower concentration of mineral N in the soil (fi9.
The sufficient N supply increases the fruit set cApple fruits are the active sink for N from theark-
apple, while at the same time the thinning efficaty est growth stadium until 30 days before harvest
NAA increases. At sufficient N supply, NAA be-[Tosseli et al. 2000]. Nitrogen applied at bloom in
comes more efficient in increasing fruit size ag¢ thcreases the concentration of N in fruits, becausesf
same thinning intensity. in the early stages of their growth successfullgnco
Fruit flesh firmness was significantly affected bypete with other tree organs for N accumulation. The
all factors assessed as well as by their intenagtio main source of N for pear flowers is N remobilized
therefore is the most complex trait concerningtfrufrom storage, reaching 90% of N in flowers at the
quality (tab. 4). Flesh firmness decreases with ttballoon stage. From petal fall, the amount of Netak
increase of the amount of N added to the scup by the roots increases linearly to the beginmihg
(fig. 4c). Adding N to the soil caused a decrease fruit enlargement, still being less than N remataiti
flesh firmness of fruits from unthinned trees onlyfrom storage [Tagliavini et al. 1997]. Fruit setsva
while flesh firmness was unaffected by the N regimincreased in N fertilizer treatments applied inirsgpr
in thinning treatments with NAA. Thinning with NAA and summer relative to unfertilized control in appl
itself, caused flesh firmness to decrease onlyuitsf cv. Gold Rush, while yield was increased in the sec
from unfertilized plot. Fruit thinning with NAA on ond year of the study [Wargo et al. 2003]. Such was
plots fertilized either with 30 or 60 kg-HiaN did not the case in the present research, where fruit ast w
influence flesh firmness. increased by increasing the amount of N applied to
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the plot at the pink bud stage in apple cv. GoldeN treatments might be the reason for unaffected fru
Delicious Reinders®. Curvilinear relationship besize. At sufficient N supply, fruits responded more
tween the rate of NAA applied and its thinning -effi intensively to thinning with NAA, by increasing the
cacy was previously reported [Robinson 2006] meagrowth.

ing that NAA can be more efficient in reducing frui  Carbohydrate supply might be a limiting factor
set when applied at lower than at higher ratefor cell-wall formation in fruits from apple treggth

In accordance with previously published resultg trhigh crop load [Zhu et al. 2011]. On the other hand
efficacy of NAA for fruit thinning in Golden Deli- flesh firmness is negatively correlated with therav
cious was not linearly correlated to the conceiminat age fruit weight which increases after thinninghwit
of the chemical. bioregulators [Siddiqui and Bangerth 1995]. Accord-

The total number of fruits per tree and yield wering to Neilsen et al. [2006], N from fertilizer djsgal
not affected by the N regime or by the interactioat flowering period ends in leaves and fruits fribra
between N fertilization and thinning in the presercurrent season. An increase in N concentration in
research. The lack of effects of different amouwofts fruits may lead to relative decrease in Ca coneentr
N applied on yield and fruit weight was also re@atd tion [Nava and Dechen 2009], which can further
previously and explained by the low requirements (cause the weakening of cell walls [Tahir et al. ZJ00
low-vigor apple trees for N, a good soil prepamatioand decrease in flesh firmness at harvest [Wargo et
before planting, maintaining herbicide strips (fieevo al. 2003, Raese et al. 2007, Wang and Cheng, 2011].
abundant N availability) along tree rows and inseea In the present research, thinning with NAA caused
of available N content in the soil during the veget a significant decrease in flesh firmness only intér
tive period [Wrona 2011]. Ernani et al. [2008] aglc from unfertilized plot, on which, also, the lowdsitit
lated the maximum amount for N required for appleset was recorded compared to 30 and 60 k§-ha
always less than 50 kg-fiaeven during the years of N plots (fig. 4c). The reason for the decreasdeishf
high yields, which can be provided from organidfirmness of fruits from unfertilized trees might be
matter decomposition in the soil. The total numidfer redistribution of N available to the relatively diaa
fruits per tree was inconsistently reduced in NA/number of fruits. Although more N was available
treatments at 30 and 60 kg-hal, while total yield from fertilizer at 30 and 60 kg-HaN plots, it was
was reduced by thinning at 60 kg~h&l, meaning redistributed to relatively larger number of fruits
that apple trees are more responsive to NAA applicwhich might prevent the relative decrease in Ca con
tion at higher N supply. centration and flesh firmness decline.

Excessive N supply leads to an increased fruit Seed set inside fruits was the highest at 60 k- ha
weight which further increases the total yield pf a which is in accordance with the research conducted
ples [Raese et al. 2007]. As reported by Xia et eéby Duchéne et al. [2001] who observed that at high
[2009], the apple fruit size was increased by iasfre N supply, fruit set ratio and the number of seeels p
ing N fertilization rate while maintaining the unim  berry of wine grape increases, concluding that seed
fruit set on experimental trees of 6.5 fruits/ém number per berry is strongly affected by the late
In consistence with Wargo et al. [2003], in the-prespring N supply.
sent research N fertilization did not cause anease
in fruit size because fruit size is negatively etated CcONCLUSIONS
with fruit set. As a consequence, there were no ef-
fects of N fertilization on total yield of apple .cv  The interaction between N fertilization and chem-
Golden Delicious Reinders® in the present researcical thinning with NAA was found significant factor
According to Black et al. [2000], fruit size wasgae affecting fruit set, size, firmness and seed seippie
tively correlated with the number of fruits per spu cv. Golden Delicious Reinders®. Fruit set increases
but not with total number of spurs. Therefore, thwith an increase in the amount of N applied inyearl
increased number of fruits per 100 flower clustars spring, while NAA thinning efficacy increases at
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high N supply. Nitrogen fertilization did not cause predict thinner response on apples. HortScience, 48,
increase in fruit size. However, at sufficient Nosu ~ 584-587.

ply, fruits responded more intensively to thinningMili¢, B., Cabilovski, R., Kesero¥j Z., Manojlove, M.,
with NAA, by increasing their growth. Crop load and Magazin, N., Dok, M, (2012a). Nitrogen fertilization

yield of fruits per tree were not affected by theei- and chemical thinning with 6-benzyladenine affeaitfr
action of investigated factors. set and quality of Golden Delicious apples. Sci. Karti
140, 81-86.
Mili ¢, B., Keserow, Z., Magazin, N., Dofi, M. (2012b).
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