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ABSTRACT 

For quality peach production it is necessary to perform the correct management in all cultive 

processes. The objective of this work was to evaluate the time and the management of performing green 

pruning on the physiological and sensorial aspects of the peach fruits cv. Chimarrita. The work was 

carried out in an orchard in Dois Vizinhos (PR), during the 2011/2012 production cycle. The 

experimental design was a completely randomized 3 x 3 factorial scheme, season x types of pruning with 

4 replicates. The seasons of green pruning were in the third, fourth and fifth week before harvest. The 

pruning techniques of green pruning were with the folding of the branches, pruning with the removal of 

the branch and control without any type of management related to pruning. Sensorial characteristics of 

the fruits and physiological of the plants were evaluated. It was observed with folding of the branches, 

fruit with higher qualityand when it was removed of the branches, independent of the time, fruits with 

increase in the red color. 

 

Keywords: Prunus persica, fruits, cultural practice 

 

ÉPOCA E FORMA DE PODA VERDE SOBRE ASPECTOS FISIOLÓGICOS E SENSORIAIS 

DOS FRUTOS DE PESSEGUEIRO cv. Chimarrita 

 

RESUMO 

Para produção de pêssego com qualidade é necessário realizar o manejo correto em todos as 

etapas de cultivo. O objetivo deste trabalho foi avaliar a época e a forma de executar a poda verde nos 

aspectos fisiológicos e sensoriais dos frutos de pessegueiro chimarrita. O trabalho foi conduzido em 

pomar no município Dois Vizinhos (PR), ciclo produtivo 2011/2012. O delineamento experimental 
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utilizado foi inteiramente casualizado esquema fatorial 3 x 3, época e tipos de poda com 4 repetições. As 

épocas de realização da poda verde foram na terceira, quarta e quinta semana antes da colheita. Dentre 

as técnicas de manejo da poda verde, teve-se aquela com o dobramento dos ramos, poda com a retirada 

do ramo e testemunha sem qualquer tipo de manejo relacionado a poda. Foram avaliadas características 

sensoriais dos frutos e fisiológicas das plantas. Os melhores frutos foram observados com dobramento 

dos ramos e com maior coloração vermelha da casca foi com a retirada dos ramos, independente de época 

de realização. 

 

Palavras-chave: Prunus persica, frutos, prática cultural 

 

INTRODUCTION 

 The peach is highly valued as a table or industry fruit, both for its attractive color and for its 

sensory characteristics. The attractive and quality fruit for consumer makes possible the use of superior 

genetic materials launched by breeding programs, as well as of appropriate management practices that 

enable the plant to express its maximum genetic potential (ALCOBENDAS et al., 2012). However, it is 

still necessary to take into account climatic conditions related to temperature, dry or humid climates, low 

or high radiation and the soil for with good or poor drainage, and/or fertility (MARTÍNEZ-BALESTA 

et al., 2010). 

 Knowledge of fruit tree responses to environmental variations is of fundamental importance in 

order to establish good management under current conditions, aiming at improving fruit quality and 

maximizing productivity, which allows it to remain competitive in the market (Matias et al. 2011). 

 For good management it is important to proceed properly with fertilization and liming, 

conduction, phytosanitary treatments, fruit thinning and pruning. 

 Among the prunings it is highlighted the denominated green type, that is in the vegetative period 

of the plants, next to the harvest. It consists of the removal of badly positioned, diseased and/or broken 

branches, improving the radiation and aeration inside the plant canopy. It can be said that this practice is 

a determining factor to obtain quality fruits, since it provides improvements in the visual aspect of the 

same for its commercialization and the consumer usually acquires it by its external appearance. In 

addition, when properly carried out, it can reduce pruning management in the next productive cycle 

(BAVARESCO et al., 2008). In order to evaluate the effect of leaf pruning, it is important to evaluate 

the effect of nutrient and metabolic changes. 
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 However, although green pruning improves the radiation and aeration inside the canopy, it should 

be done with caution, since it can decrease the photosynthetic capacity of the plants by removing leaves, 

in addition to being able to alter the growth between aerial part/root. Thus, if poorly conducted it can 

cause serious damage to the next crop cycle. Thus, it is important to analyze the best way to apply it, as 

well as, the ideal time to obtain good quality fruits, without changing the productive load in the next 

cycles. 

 To try to avoid these problems one could test the realization of the folding of the chosen branches 

instead of removing them. Thus, the photosynthetic capacity could not be so reduced in the plant, 

maintaining a certain relation source x drain, necessary to obtain fruits of quality, besides assisting for 

incidence of light inside the canopy in order to reach the fruits, increasing consequently the synthesis of 

pigments that provide consumer acceptability. However, in order to verify this hypothesis, it is necessary 

to compare it with the usual green pruning and without such practice. 

 The objective of this work was to evaluate the time and the form of the green pruning on the 

physiological and sensorial aspects of the peach fruit. 

 

METHODOLOGY 

 The work was conducted in a commercial orchard in the municipality of Dois Vizinhos, State of 

Paraná, Brazil, in the 2011/2012 peaches production cycle. This orchard was implanted in the 2008/2009 

cycle. The experimental design was a completely randomized one, in a 3 x 3 factorial scheme, three 

seasons x three pruning forms, with 4 replications, each plot being 2 plants. 

 The seasons of green pruning were in the third, fourth and fifth week before harvest. Among the 

forms of management of green pruning, one was based on the removal cutting of the badly positioned 

branches in the interior and in the base of the plant, the broken branches and the ones that grew vertically; 

folding of the branches, with the same characteristics previously mentioned, by the difference of 

remaining attached to the plant, (without cuts); plants that did not undergo any type of green pruning. All 

other management practices were performed following the technical recommendation for peach tree 

cultivation (BRUCKNER, 2003). 

 Fruit weight (g), pulp firmness (pounds), sutural diameter, equatorial and polar diameters (mm), 

pulp pH, total soluble solids content (SST) (ºBrix), total sugars and reducing sugars (mg g-1), 

anthocyanins and flavonoids (mg g-1), total titratable acidity (ATT) (grams of malic acid per 100 ml of 

juice) and the ATT/SST ratio, were evaluated. 
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 Physiological analyzes of the plants were also carried out thirty days after the last management 

practice, comparing leaflets of folded branches with those of normally developed branches. These 

measurements were always started at 9:30 a.m., using healthy leaves of the fully grown middle third of 

two plants per plot. The microclimatic conditions in the sample chamber were maintained constant during 

the readings in the different treatments, being 1100 μmol m-2 s-1 photosynthetically active radiation, 

ambient CO2 concentration (average of 383 μmol CO2 mol-1). The efficiency of water use (%), CO2 

assimilation rate (μmol CO2 m
-2 s-1), water conductance (mol H2O m-2 s-1), intracellular concentration 

(μmol CO2 mol-1), transpiration rate (mmol H2O m-2 s-1), and foliar temperature (°C). For this an open 

gas measurement system equipped with the LI-6400XT (LI-COR, Lincoln, Nebraska - USA) infrared 

gas analyzer (IRGA) and artificial red and blue light source used. 

 The data were submitted to the normality test of Lilliefors, and only the pH and pulp firmness 

variables did not required transformation. For the other variables, the data transformation was performed, 

applying the √ x + 1 transformation. Subsequently, the data were submitted to analysis of variance, 

followed by the comparison test of averages using the SANEST program (ZONTA & MACHADO, 

1984). 

 

RESULTS AND DISCUSSION 

 According to the results obtained, there was no interaction between the evaluated factors. 

Likewise, no significant effect of each factor was observed on fruit sensory variables related to total 

soluble solids, pH, flavonoids, suture, equatorial and polar diameters, firmness and fresh matter mass of 

each fruit (Tables 1 and 2), and in the plant physiology for water use efficiency, CO2 assimilation rate, 

intracellular CO2 concentration, leaf temperature (Table 3). In the total sugars content of the fruits there 

was a significant interaction between season x green pruning (Table 5).  

 On the other hand, it was possible to obtain a significant effect on how to perform green pruning 

in relation to SST/ATT, ATT, reducing sugar content, fruit anthocyanins, water conductance and 

transpiration rate of plants (Table 4). 

 The relationship between soluble solids and acidity may indicate flavor, showing the best 

palatability for in natura consumption (MAYER et al, 2008). For this relation, the highest values were 

recorded with the folding management of the branches (Table 4). Possibly, this occurred due to the 

branches when folded attached to the plant and, consequently, they remained with the production of 

photoassimilates, which were sent to the fruits and mainly, by transpiration and greater efficiency of the 
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water conductance (Table 4), causing water to remain and be translocated efficiently, causing assimilates 

to quickly reach the fruits. 

 

Table 1: Total soluble solids (SST) (ºBrix). pulp pH, flavonoids (mg. g-1), sutural diameters of peach 

fruits cv. Chimarrita, according to the management method of green pruning and season based 

in the weeks leading up to harvesting. 

Practice/Week SST pH Flavonoids Sutural diameter 

Pruning / 5 12,91ns 4,30ns 40,70ns 67,7ns 

Pruning / 4 10,73 4,32 41,83 58,54 

Pruning / 3 11,01 4,10 41,04 59,17 

Folding / 5 10,93 4,09 44,82 58,25 

Folding / 4 10,39 4,35 38,52 59,09 

Foldinjg / 3 11,16 4,27 38,16 59,27 

NM* 10,85 3,92 40,48 59,45 

CV (%) 3,67 9,81 11,55 4,41 

nsNot significative by the F test. 
*NM: Not managed. 

 

Table 2: Equatorial and polar diameter (mm), firmness (pounds) and fresh dry matter (FDM) of the fruit 

(g) of peach fruits cv. Chimarrita, according to the management method of green pruning and 

season based in the weeks leading up to harvesting. 

Practice/Week Equatorial diameter Polar diameter Firmness FDM 

Pruning / 5 63,69ns 64,93ns 4,72ns 125,38ns 

Pruning / 4 55,90 57,46 5,91 106,97 

Pruning / 3 56,32 57,80 5,49 108,10 

Folding / 5 56,22 57,07 4,92 107,15 

Folding / 4 56,57 56,82 5,02 111,46 

Foldinjg / 3 56,22 58,0 4,08 112,46 

NM* 57,28 58,0 5,62 111,05 

CV (%) 4,65 4,44 29,61 6,82 

nsNot significative by the F test. 
*NM: Not managed. 
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Table 3: Water efficiency use (%), assimilation rate of CO2 (μmol CO2 m-2 s-1), internal CO2 

concentration (μmol CO2 mol-1), leaf temperature (C) of peach fruits cv. Chimarrita, 

according to the management method of green pruning and season based in the weeks leading 

up to harvesting. 
Practice/Week Water efficiency CO2 assimilation rate Internal concentration 

of CO2 

Leaf temperature 

Pruning / 5 0,52 ns 875,62 ns 265,03 ns 26,26 ns 

Pruning / 4 0,42 598,66 260,69 26,86 

Pruning / 3 0,47 3397,37 277,03 26,19 

Folding / 5 0,53 9,32 267,21 27,12 

Folding / 4 0,51 2924,71 249,06 26,79 

Folding / 3 0,54 8,84 280,43 26,33 

NM* 0,49 11,82 267,19 27,00 

CV (%) 2,97 177,40 5,51 2,48 

nsNot significative by the F test. 
*NM: Not managed. 

 

Table 4: SST/ATT relation, acidity (g of malic acid per 100 ml of juice), reducing sugar content (RSC) 

and anthocyanins (mg g-1) of fruits, water conductance (WC) (mol H2O m-2 s-1) and transpiration 

rate (TR) (mmol H2O m-2 s-1) of peach fruits cv. Chimarrita, according to the management 

method of green pruning. 

Management 

method 
SST/ATT Acidity RSC Anthocyanins WC TR 

Pruning 2,84 b* 4,31 a 32,42 b 2,93 a 0,21 a 2,72 a 

Folding 3,55 a 3,08 b 30,64 b 1,38 b 0,19 a 1,82 b 

NM* 2,85 b 3,85 ab 37,05 a 4,34 a 0,12 b 2,64 a 

CV (%) 8,60 10,31 9,20 22,56 3,00 9,48 

*Averages with different letters, lowercase in the column, differ significantly within themselves by Duncan's test (p = 0,5).  
*NM: Not managed. 

 

The anthocyanin content of the fruits showed superiority in the plants in which the branches were 

pruned and those of unmanaged plants in relation to the folded branches (Table 4). 

Some studies have shown that the availability of additional light to the plants, obtained with green 

pruning, intensifies the red coloration in the epidermis of peaches (TREVISAN et al., 2006; TREVISAN 

et al., 2008). 
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The control of the vegetative development of the plants, by the green pruning can be fundamental 

to guarantee the productivity of the orchard and to optimize the quality of the fruits like coloring among 

other attributes (CLINE et al., 2008). 

Possibly the practice of folding the branches decreased the incidence of light inside the canopy, 

.This folding was directed to the center of the canopy, aiming at avoiding the burning of the branches 

common in peach trees, being that this fact may have favored to inferior values seen for anthocyanins. 

This hypothesis can be verified when the transpiration rate is analyzed, since plants with detached 

branches and with unmanaged branches show the highest transpiration averages (Table 3). 

The rate of transpiration is controlled by environmental factors that govern stomatal opening and 

closed, among which are temperature and lightness. 

Therefore, it is believed that with the higher incidence of radiation inside these plants, whose 

branches were detached or not managed, allowed a higher temperature inside the canopy, favoring a 

higher rate of transpiration, since the folding of the branch allowed for higher shading. In addition, it is 

suspected that with the folding of the branches, these provided the leaves stomata closed in response to 

the stress caused and consequently less perspiration. This may have impaired the absorption of nutrients 

required for the metabolism that trigger the reddish coloring. 

Another hypothesis works based on the results obtained regarding the assimilation and internal 

concentration of CO2, which presented averages statistically similar in the three managements adopted. 

This leads us to suppose that with the folding of the branches the higher production of ethylene was 

triggered in relation to those of plants with the pruning by the remotion. This consequently provided the 

largest difference between higher sugar yield or higher anthocyanin synthesis, respectively. 

As for the acidity of the fruits, it was verified that those obtained from plants in which the 

branches were folded had lower acidity, with an average of 3,08, being this a statistically similar value 

of the plants in which the green pruning was not carried out, whose average was of 3,85 (Table 3). 

For the pH of the fruit pulp, values above 4.00 and below 4.30 were obtained, except for those 

from pruned plants, which presented an average of 3.92. In a study carried out with the cultivar 

Chimarrita on different rootstocks, where they did not obtain statistical differences, these values were 

between 4.00 and 4.20, corroborating with the data observed in this work for the same cultivar 

(COMIOTTO et al., 2013). 

For the reducing sugar content (Table 1), fruits of unmanaged plants presented higher averages 

in comparison to those pruned realized. It is believed that with the of green pruning management, 
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regardless of the technique used, there was an increase in the metabolic activity of these plants, mainly 

as regards the respiratory process to generate more energy production necessary for maintenance and 

development of these a posteriori, which led to higher consumption of reducing sugars, such as glucose 

and fructose, required for the formation of pyruvate. The pyruvate is a product of glycolysis, and its 

production is necessary for the Krebs cycle to occur in sequence, the site of greater energy production of 

the plant by the respiratory process (TAIZ & ZEIGER, 2013). 

In part this can be proven by the water conductance values, which were higher in these treatments, 

which facilitated the flow of the sap inside these plants, using the sugars more quickly by the fruits (Table 

4). The relationship between soluble solids and acidity may indicate flavor, showing the best palatability 

for in natura consumption (MAYER et al., 2008). For this relation, the highest values were recorded with 

the foliar management of the branches (Table 4). 

 

Table 5: Total of sugars (mg g-1) of peach fruits cv. Chimarrita, according to the management method 

of green pruning. 

*Averages with different letters, lowercase in the column, differ significantly within themselves by Duncan's test (p = 0,5).  
*NM: Not managed. 

 

Thus, in the five weeks before harvest there was no significant effect of the practices to obtain 

higher or lower sugar content of the fruits (Table 4). On the other hand, in the four weeks, both the folding 

and the no management provided superiority for this variable. In the three weeks, the superiority was 

obtained only with fruits harvested from plants not submitted to the management of green pruning, which 

already demonstrates that such management should not be performed very close to the harvest, since it 

interferes negatively on the quality of the fruit (Table 4). This was verified in practice with the folding 

of the branch, since, the highest averages of total sugars were from fruits whose management was carried 

out in the fifth and fourth week before harvest. 

Management method 

Season 

Five weeks before 

harvesting 

Four  weeks before 

harvesting 

Three  weeks before 

harvesting 

Pruning 28,57 a A 24,68 b B 27,67 b A 

Folding 31,18 a A 28,63 a A 25,63 b B 

NM* 30,28 a A* 30,28 a A 30,28 a A 

CV (%) 2,91 
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High soluble solids contents are very important for the fruit consumption, as well as the use in 

the candy industry, increasing the flavor of these fruits (RAMOS et al., 2010). 

However, if the pruning is chosen with the removal of the branch this should be done in the fifth 

or third week before harvest (Table 5). 

 

CONCLUSION 

The practice of folding of the branch makes possible an improvement in the flavor of the 

Chimarrita peaches, with the pruning had obtaining of fruits with higher reddish coloration, that is, better 

appearance. 

The time of accomplishment of such practices does not influence the quality of the fruits, but 

could adopt the fifth and fourth week for the technique of folding and the fifth and third week for pruning 

with removal of the branches. 
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