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ABSTRACT

Thinning is a cultural practice that leaddtdance between fruit yield and qualityis carried out in a short period
of time and requires qualified workforce, whose shortage ends up increasing costs. This study aimed at evaluating the
thinning effect of metamitron on peach trees at different periods of time after bloom. The experiment was carried out in
a commercial orchard of ‘Sensac¢éo’ peach trees located in Morro Redondo, Rio Grande do Sul (RS) state, Brazil, in 2015-
2016 crops. Treatments were the application of 200-fngdtamitron, 20, 30, 40, 50 and 60 days after full bloom (DAFB),
and manual thinning 40 DAFB. Fruit abscission, effective fructification, period of manual and chemical thinning,
number of fruits and yield per plant, mean fruit mass and fruit caliber were evaluated. When metamitron was applied 40
DAFB, percentages of fruit abscission and fruit set, besides the number of fruits, were similar to the ones found when
manual thinning was carried out. The intensity of the thinning effect of metamitron in peach trees depends on the
application period.
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INTRODUCTION Other tehniques, such as chemical thinning, have

Peen studied as alternatives to replacing manual thinning.

Peach trees exhibit high fruit set, which results in plané . S ) .
. : . hemical thinning is feasible for peach tree cultures, since
with an excessive number of fruits. Hence, the need for

fruit thinning practices whose main objective is to bette'F E’ a fast practlcle whg:h us]?s_dﬁferl_entbcherlnlcal
fruit quality and the secondary one is to avoid productio%u stances, not only to better fruit quality but also to

alternation. Trees with high load of fruits usually beafl€créase costs and working time. Regarding peach trees,

little fruits with low commercial value, besides the facS°Me Products have been studied to thin their fruits
that branches may break as the result of their weight (FMCArtney et al, 2012; Meiteiet al, 2013; Giovanaet
reira & Raseira, 2014; Giovanaral, 2016). al., 2014; Giovanaet al, 2016). Metamitron, for instance,
Current thinning practices have been carried olpas become an alternative to managing peach tree thinning
manually in orchards. They enable picked fruits to b@VICArtneyetal, 2012).
selected, i. e., damaged, little and badly located ones are Metamitron has shown adequate results in relation to
eliminated. Howeverthis practice requires qualified thinning apple tree fruits by inhibiting photosynthesis
workforce and must be carried out in a short period. Thu&etrietal, 2016; Goulatal, 2017; Gabardet al, 2017a).
it hinders its execution and, consequenthcreases Fruits, throughout their development, are the main drains
production costsMcArtney & Obermiller2014; Simdes of end products of photosynthesis; in the case of
etal, 2013). interruption @ decrease in the photosynthetic rate, fruits
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may fall due to competition (Gabaraa al, 2017a). Values of daily mean temperatures and solar radiation
Metamitron acts on Photosystem Il by inhibiting electroFigure 2) at the period of metamitron application to peach
transport its effect occurs because it acts on Photosystases were provided by the meteorological station at the
[l and inhibits electron transport on the chloroplast cEmbrapa Climd@emperado — Cascata, located in Pelotas,
plastoquinone QA to QB. Thus, it decreases productid®S: 219 and 348 cold hours were registered in 2015 and
of ATP, NADPH and CQfixation, which leads to 2016, respectivelyThe amount of cold was determined
photosynthesis inhibition (Basak, 2011; Stern, 2014hy the Number of Cold Hours (CF) model. Calculation
According to McArtneyet al. (2012), there may be was based on temperatures below or equal to 7.2 °C (Mo-
excessive fall of fruits from peach and apple treesais & Carbonieretal.,2015).
depending on the phenological period in which The experiment was a randomized block design with
metamitron was applied and on its concentration. five replicates of every plant. Treatments were composed
Efficiency in the use of metamitron as a chemicaf metamitron application — at 200 mg (McArtney et
thinner has been associated with certain factors, suchas2012)—20, 30, 40, 50 anddiys after full bloom (DAFB)
the cultivar concentration and period of application andnd manual thinning 40 DAFB &ble 1). Full bloom (FB)
weather conditions (McArtney & ObermilleR014; of peach trees took place dmgust 6th, 2015 and July
Brunner 2014; Petret al, 2016). In the south of Brazil, 25th, 2016. Manual thinning, which was always carried
where most peach-growing regions are located, theredgt by the same person, allowed from 10 to 15cm among
little information on both the chemical thinning of peacHruits on peach tree branches, depending on plant.vigor
tree fruits and on the use of metamitron. It should be mentioned that no manual thinning process
Fruits of the cultivar ‘Sensacdo’ have beernyvas carried outin chemical thinning treatments.
recommended to be used by industries and to be The source of metamitron was the commercial product
consumedn natura Their ripening is precocious and Goltix® (70% of chemical ingredient); 0.05% of Silwet L-
their harvest usually starts in the first fortnight of/ 7 non-ionic surfactant was added to all treatments.
November in the south of Rio Grande do Sul. BesideS0lutions were prepared on the field right before they

they are commonly large and their yellow firm pulp doe¥ere applied. Treatments were applied by a Jacto knapsack
not adhere to the stone (Raseital, 2014). sprayer whose average water volume was 1000 lahe

According to Pavanello &yub (2012), the ideal WOrking pressure was 40 psi. . _
chemical thinner is the one that can lead to partial fruit At €very application period of the chemical thinner

abscission soon after a single application. Several studf€nty Peaches per treatment were measured so as to have
have shown satisfactory results of metamitron as their mean diameters determined by a digital pachymeter

chemical thinner in apple tree cultures (Petrl, 2016: All fruits were cut in ha_lf to allow lignin erosition; they
Goulartet al, 2017; Gabardet al, 2017a), even though Were placed in a solution of phloroglucinol [1% (p/v) of

there is no information on peach tree cultures in Brazil.
Therefore, this study aimed at evaluating the thinnin~ 100 -
effect of metamitron on peach trees at different periods - 2015

time after bloom in the south of Brazil. 50 | 2 . S

] w
w

MATERIAL AND METHODS

60 ° .
I3 < C
The experiment was carried out in a commercial peas 20 |
tree orchard located in Morro Redondo (31°32’48.8hd
: £

Fruit abscission (%)

52°34°42.42W), Rio Grande do Sul (RS)Y&e, Brazil, in
2015-2016 crops. The cultivar ‘Sensac¢ao’ was grafted «
‘Capdeboscq’, which was implanted in 2006, conducte

20 A

in a vase system. Spacing was 5 m among rows and = & &8 ' '
. . ~ & X O O O O

among plants, while density reached 1000 plants he S V. e N e

Cultural treatments agreed with recommendations issu A R

by Fachinellcet al.(2005). Nitrogen (applied at full bloom, Figure 1: Fruit abscission of ‘Sensagao’ peach trees submitted
during thinning and postharvest) and potassium (appli¢el manual and chemical thinning with metamitron at different
at full bloom) fertilization in soil, winter pruning in every application periods in Morro Redondo, RS, Brazil in 2015 -

. 16 crops. Different small letters show differences in treatments
July, phytosanitary treatments and control Spomémeo|ar182015 whereas different capital letters show differences in

plants. These management practices were carried OUyiLiments in 2016, by the Scott-Knott test at 5% probability
all treatments in both years under study MET = metamitron. DAFB = days after full bloom.
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phloroglucinol, 12% of HCI (v/v) and 85% of ethanol (v/v)]was evaluated regarding mean fruit mass, determined by
for an houy in agreement with the method described byeighing fruits on a digital scale, results were expressed
Callaharet al (2009) (Bble 3). in grams and fruit calibedetermined by five diameter

Fruit abscission (%) was evaluated: every peach trekasses, i. e., above 65mm, 65-60mm, 60-55mm, 55-50mm
had six branches randomly marked and fruits wemnd below 50mm.

counted before the treatments and at harvest time. Data were evaluated for normality (ShapirdiRiest),

Effective fructification (%) was evaluated on those sixubmitted to the analysis of variance by the t-test and
branches per plant, i. e., the number of flowers in FB anfleans were compared by the Scott-Knott test at p d”
the number of fruits at harvest time were counted. Thf.'os The Sisvar 5.6 program was used for Carrying out

number of fruits per plant (fruits platjtand yield per the statistical analysis (Ferreira, 2014).
plant (kg plant) were measured by counting the total

f fruits at h t time.
number of fruits at harvest time RESULTSAND DISCUSSION
Fruit harvest was carried out at once on November
9th, 2015 (95 DAFB) and on November 10th, 2016 (104 Fruit abscission of peach trees was influenced by the
DAFB). After harvest, a sample of 50 fruits per replicatapplication period of metamitron. The highest percentages
A
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Figure 2: Mean daily temperature and solar radiation throughout the application period of metamitron in 2015 (A) and 2016 (B) in
Pelotas, RS, Brazil. Embrapa Clii@amperado - Cascata, Pelotas, RS, Brazil.
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of fruit abscission were found in peach trees thinned withas intense bloom and exhibits, on average, from 12 to 14
metamitron 20 DAFB in 2015 and 30 DAFB in 2016 (Figurgairs of floral gems every 25cm in length on the branch
1). Fruit abscission resulting from metamitron applied 4(Raseiraet al, 2014). This condition, associated with good
DAFB was observed to be similar to the one reached lyiformity in plant bloom, may have contributed to make
manual thinning in both years under evaluation. In the 201émaining flowers develop fruits. Besides, Figure 2 shows
crop, the lowest percentages of fruit abscission were foutttht environmental conditions, regarding temperature, were
in plants thinned with metamitron 50 DAFB and 60 DAFBsimilar in both years (14-19 °C). Even though ‘Maciel’
According to Fariast al. (2019), the highest percentagegeach trees had different behavior from the one in the
of fruit abscission in ‘Maciel’ peach trees with the use ofear of application, they did not exhibit any trend in fruit
metamitron occurred 20 and 40 DAFB. They stated thaet in relation to the period in which metamitron was
metamitron application to fruits at early stages increasapplied (Fariast al, 2019)According to Navat al (2009),
fruit abscission, since lignin has not formed at these stagesach trees usually have high fruit set rates, with the
yet. The fact that metamitron contributed to higher fruitontribution of environmental conditions, such as sunny
abscission at early stages was also observed in appieitd and dry days during blooming. These authors also
(Petriet al, 2016; Gabardet al, 2017b). state that inadequate climatic conditions, such as
Results of fruit set did not show any significantemperature, rain and relative humidity the blooming
difference among different application periods operiod may influence fruit establishment and lead to
metamitron. In 2015, it ranged from 10.20 to 16.64%, whilgiseases in flowers.
in 2016, it ranged from 14.85 to 21.15%able 2).The According to McArtney & Obermiller (2014),
genetic characteristic of the ‘Sensacéo’ variety is thatiitetamitron changes the photosynthetic apparatus from 7

Table 1 Treatments applied to peach trees in 2015-2016 crops: manual thinning and chemical thinning with metamitron at 200 mg
L1, mean diameter and lignin deposition on peaches at different application periods after full bloom

Treatments Diameter (mm) Lignin deposition
MET - 20 DAFB 07 - 09 ‘
MET - 30 DAFB 14 - 16 @
MET - 40 DAFB - Manual thinning 19-21 '
MET - 50 DAFB 28 -30 @
MET - 60 DAFB 29-31 @

Table 2 Fruit set and number of fruits per ‘Sensagfaich tree submitted to manual thinning and chemical thinning with metamitron
at different application periods in Morro Redondo, RS, Brazil in 2015-2016 crops

Fruit set (%) Number of fruits per plant

Treatments

2015 2016 2015 2016
Manual thinning 15.77"s 14.85" 483 b 424 s
MET - 20 DAFB 15.62 21.15 574 a 559
MET - 30 DAFB 16.64 19.75 445 b 494
MET - 40 DAFB 15.41 16.41 456 b 586
MET - 50 DAFB 15.40 19.71 579a 599
MET - 60 DAFB 10.20 16.76 309¢ 589
CV (%) 34.44 21.98 21.75 22.17

Means followed by the same small letter do nofediby the Scott-Knott test at 5% probabilityET = metamitron. DAFB = days after
full bloom. CV = Coefficient of variation. ns = not significant.
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to 10 days after its application and decreases electrorass (&ble 3) and high percentage of fruits in the class
transport rates up to 60%. Petial (2013) state that the above 65 mm (Figure 3). Decrease in fruits per plant favors
response of chemical thinners in apple trees dependstbe balance between source and drain, minimizes
the interaction between genotype and weather conditiom@nsumption of reserves and gibberellin synthesis,
mainly temperature and solar radiation, which are intrinstwesides contributing to yield fruits with high mass (Costa
to every production region. Concerning weatheet al, 2013; Greene & Costa, 2013). Metamitron acts on
conditions, Figure 2 shows that temperature amplitud&hotosystem Il by inhibiting electron transpdtéak,
were similar in both crops; howeyamplitude of solar 2011; Stern, 2014), i. e., photosynthetic inefficiency
radiation in the first harvest was greater than in the secoddcreases production of carbohydrates that are needed
one.At applications periods, temperatures ranged frofior fruit fixation.
1410 18°C (2015) and from 15 to 19 °C (2016), while radiation Photosynthesis is controlled by environmental factors,
ranged between 200 and 550 Wmay! (2015) and such as temperature and luminosity (Detal.,2017).
between 400 and 530 WAday* (2016). Thus, behavior of As a result, variation in results of effects of metamitron
peach trees, which is similar to the one of apple trees humbers of fruits and production in both years may be
(Petriet al, 2013), clearly shows that results of chemicalelated to the low temperature and solar radiation in 2015.
thinners depend on genotype interaction and climatithis fact, associated with inhibition of electron transport
conditions. For instance, high temperatures — above #PSII caused by metamitron may have led to deficiency
°C — at blooming and pre-blooming periods delay thim the photosynthetic rate and changes in the relation
development of eggs and damage pollen, thus, affectibgtween the source and drain of plants, since it was higher
fruit set in ‘Granada’ peach trees, but not affecting ‘Maciethan the one found in 2016. Thus, in conditions of radiation
cultivars (Couteet al, 2010). Oscillation of solar radiation deficiency effects of metamitron may be potentialized and
and temperature in the 2016 crop may have determineause more fruit abscission.
the lowest fruit abscission rate in the most advanced The highest mean fruit mass was found in plants
stages of floral development (50 and 60 DAFB), i. e., thinned with metamitron 20, 30 and 60 DAFB in 2015,
may have decreased the thinninigef. Another example whereas fruit mass was higher when manual thinning and
of the influence of solar radiation takes place in leghinning with metamitron 20 and 40 DAFB were carried
vigorous plants, since it is better distributed inside theutin 2016 (&ble 3). Similar behavior was found in both
crown, a fact that favors increase in flower budsf&z crops as the result of thinning with metamitron 20 DAFB,
etal.,2010). when the highest mean peach mass was reached. It may
The number of fruits and yield per plant were affectete due to the fact that, at this time, lignin has not formed
by the application period of metamitron in the 2015 cropet and fruit diameters range from 7 to 9mral{[E 1).
(Tables 2 and 3 he highest number of fruits was found  Table 3 shows that lignin formed in peaches 40 DAFB,
in peach trees which were thinned with metamitron 20 anghen they started to get pink. Giovanstzal. (2015)
50 DAFB, whereas the lowest number of fruits was founabserved that thinning with abscisic acid in ‘Chiripa’ peach
in those plants submitted to metamitron application 6@ees resulted in a small number of fruits and effective
DAFB (Table 2). Plants thinned with metamitron 60 DAFBfructification when it is carried out 40 DAFB, during fruit
borne fewer fruits per plant; diameters ranged between B§nin development. The authors also reported that
and 31 mm (&ble 1). Howevetheir fruits had high mean conducting chemical thinning before lignin development

Table 3 Mean fruit mass and yield per plant of ‘Sensag@aich trees submitted to manual thinning and chemical thinning with
metamitron at different application periods in Morro Redondo, RS, Brazil in 2015-2016 crops

Mean fruit mass (g)  Yield per plant (Kg)

Treatments

2015 2016 2015 2016
Manual thinning 83.51b 83.90 a 40.33 a 35.50"
MET - 20 DAFB 87.04 a 74.53 a 49.95 a 41.60
MET - 30 DAFB 87.19 a 69.45 b 38.80 a 34.30
MET - 40 DAFB 79.97 b 74.48 a 36.46 a 41.65
MET - 50 DAFB 74.59 b 62.49 b 43.18 a 37.44
MET - 60 DAFB 90.63 a 65.32 b 28.05b 38.45
CV (%) 8.33 14.25 19.75 18.84

Means followed by the same small letter do nofediby the Scott-Knott test at 5% probabilitMET = metamitron. DAFB = days after
full bloom. CV = Coefficient of variation. ns = not significant.
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Figure 3: Class of peach fruits submitted to manual thinning and chemical thinning with metamitron at different application periods
after full bloom, in Morro Redondo, RS, Brazil in 2015 (A) and 2016 (B) crops. DAPF = days after full bloom. Means followed by
the same small letter do notfeif by the Scott-Knott test at 5% probabilitys = not significant.

leads to decrease in the culture load, which may be due to Peaches were classified into five classes, depending
the fact that these plants consume more energy in this fruit diameters, in both crops under evaluation (Figu-
phase to form the endocarp and, consequetily re 3). The < 50mm class showed the lowest percentage
resulting deficit in carbohydrates may favor chemicabf fruits in manual thinning and in chemical thinning
thinning. with metamitron 20, 30 and 60 DAPF in 2015, and in ma-
There was no difference in yield per peach tree, whoseal thinning in 2016. The highest percentage of fruits
values ranged between 36.53 and 49.35 kg, except whgalded by plants which were submitted to manual
metamitron was applied 60 DAFB in 201%5le 3). Despite thinning was classified into the category from 55 < 60mm,
the high fruit mass found when metamitron was applieid both crops. Metamitron applied to peach trees 30 and
60 DAFB in 2015 yield did not correspond to it, due to thé0 DAFB contributed to the high percentage of fruits in
small number of fruits per plant in this treatment. In 2016he category > 65mm in 2015.
thinning treatments did not show any difference regarding Application periods of chemical thinning in peach
yield per plant. Productivity and mean fruit mass of fruitsrees must take into consideration that precocious
borne by ‘Maciel’ cultivars were not affected bythinning may pose risks when there is late frost. However
metamitron, regardless of its application period (Faaias the high cost of manual thinning and lack of workforce
al., 2019). in peach-growing regions should be taken into account.
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CONCLUSIONS Giovanaz MA, Spagnol D, Bartz J, Pasa MS, Chaves FC &
Fachinello JC (2015%)\bscisic acid as a potential chemical thinner

Intensity of the thinning effect of metamitron in peach for peach. Pesquisagropecuéria Brasileira, 50:989-992.
trees depends on the application period. Metamitrgsiovanaz MA, Fachinello JC, Spagnol Bjeber D & Carra B
applied to ‘Sensacéo’ peach trees 40 DAFB enables therﬁZ_Ol(_i) G_lbberel_llc acid reduces flow_erlng an(_j t_|me of maﬁual

. . . . thinning in ‘Maciel’ peach trees. Revista Brasileira de Fruticul-
to exhibit per_centages of frl_Jlt absm_ss!on, fruit set and ;5 38:01-10.
number Of_ fl’u_ItS per_plqnt WhICh are Slmllar_to the 0_ne§ Q_-'foulart G Andrade SB, BendeA, ShiavonAV, Aguiar GA &
manual thinning. Thinning with metamitron is effective in  maigarim MB (2017) Metamitron and different plant growth
‘Sensacédo’ peach trees when it is carried out up to 40egulators combinations in the chemical thinning of ‘Eva’ apple.
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