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Abstract

The effect of summer pruning and shoot topping in April, May or
June on Anna apple (Malus domestica Borkh.) trees/M.M. 106 were stud-
ied through 1995/96 seasons to investigate the response on growth
rate, leaf mineral content, productivity, fruit characters, and fruit mineral
content. The growth rate of shoot length, number of shoots, leaf area,
and dry matter increased after summer pruning and shoot topping. Also,
the leaves of pruned trees accumulated much more nutrient elements
(N, P, K). Productivity parameters (percentage of fruit set, number of
spurs in one meter of a main scafold, and spurs' number per pruned tree
apparently increased with pruning treatments. Pre-harvest fruit abscis-
sion significantly decreased, may be as a result of raising the level of po-
tassium in both leaf and fruit. Although the number of mature fruits per
tree decreased, fruit quality characters (fruit weight, volume, fimness,
total soluble solids (TSS), acidity and TSS/ratio), and fruit nutrient ele-
ments content (N,P,K, Ca) increased. The influence of summer pruning
was found to be linearly related to its severity (the length of removed
shoot). However, pruning in May was better than in April or June.

INTRODUCTION

Interest in summer pruing of fruit trees increased in recent years due to
the need for additional means of growth control when dwarfing rootstocks do not
control tree size adequately in intensive orchards. Excessive tree crowding
caused by vigorous intensive vegetative growth reduces fruit quality and in-
creases pruning and pesticide requirements (Marini, 1985). There are three ob-
jectives for which summer pruning can be used as a cultural practice in Pome
fruits. 1) to improve fruit colour and quality; 2) to regulate growth and control
vigor, and 3) to reduce pest and disease problems (Forshey, et al., 1992).

Plant responses to summer pruning may be dependent upon several factors
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i.e. the time of pruning, the type of pruning cut, geographical location, and upon tree
vigor (Marini and Barden, 1982). Topping and summer pruning were found to in-
crease shoot length, leaf surface area (Kilany, 1982; Lord and Doman, 1983) and
shoot number of different apple and pear cultivars (Myer and Ferree, 1983; Forshey
and Marmo, 1984).

Summer pruning of apple trees changed the pattern of dry matter distribution
(Mika et al., 1983), and increased leaf dry weight (Stephen and Ferree, 1986); leaf
mineral content (Taylor and Ferree, 1986); number of spurs of main scafold; and
spurs number per treated pear tree (Nasr, 1996). Moreover, Verga and Borsboon
(1970) noticed that topping the shoots of "Comice" pear trees to 6-8 leaves per
shoot, improved fruit set, while fruit set of "Jersymac" apple trees increased as a
result of summer pruning in June (25%) or in July+August (24%) compared with
unpruned control (14%) (Ferree and Stang, 1980). On the same line, Guignebault et
al. (1990) and Saleh (1991) stated that increasing the level of pruning decreased
number of fruits but increased individual fruit weight, diameter and firmness. Con-
trary, Kilany (1982) and Saleh (1991) pointed out that shoot topping had no effect
on acidity, total sugars or T.S.S. /acid ratio of pear fruit; while increased fruit
mineral content (Taylor and Ferree, 1986 and Nasr, 1996). Furthermore, Forshey,
et al. (1992) found that removal of shoots by summer pruning has improved fruit
calcium content and reduced the incidence of calcium related disorders in both apple
and pear trees, with the influence of timing, severity and type of summer pruning
cuts.

The aim of this investigation was to study the effect of summer pruning on
.vegetative growth of Anna apple trees as well as fruit quality parameters through
shoot topping or removing half of new shoot length at the first of April, May, or
June of 1995 and 1996 seasons.

MATERIALS AND METHODS

This study was conducted through 1995 and 1996 seasons, on Anna apple
trees at El-Kanater Experimental Station. The trees were 6 years-old, grafted on
Malling Merton 106 (MM 106) rootstock and cultural practices were carried out as
usual.

Two levels of summer pruning were practiced at 1st of April, May or June;1)
Shoot topping or 2) Removing half of the shoot length. Each treatment was repre-
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sented by three replicates with three trees each, while control trees were un-

pruned.

The growth rate parameters (shoot length, shoot number, and leaf area) were
measured on March 1st and November 1st, while leaf dry matter and leaf mineral
content (N,P,K) were assessed at the mid of August. Number of spurs in one meter
of main scafold, spurs number/tree, and percentage of fruit set were calculated.
Fruit quality parameters (fruit weight, volume, and firmness, total soluble solids
(T.S.S), acidity, and T.S.S./acid ratio) were estimated at harvest time. Also, fruit
mineral contents (N,P,K and Ca) were determined. Data were statistically analysed
according to Snedecor and Cochran (1990), and L.S.D. test was used for comparison
between treatments. Also, the relationship between leaf dry weight, fruit abscission
and firmness with leaf nitrogen, fruit potassium and calcium content, respectively
were illustrated by regression and correlation coefficients.

RESULTS AND DISCUSSION
1- Growth rate and leaf mineral content :

The growth rate as a shoot length, shoot number, leaf area, and dry matter of
Anna apple trees/MM 106 increased as a response to summer pruning and shoot top-
ping treatments especially in May followed by April then June. In this respect, re-
moving half of the shoot length was significantly more effective than topping (Table
1). Moreover, leaf mineral content (N,P,K) support and amplify this phenomenon
where leaves succeded to accumulate more nitrogen, phosphorus, and potassium as a
result of summer pruning treatments (Table 2). There was also a linear relationship
between leaf dry weight and nitrogen content with high correlation coefficient
r2=0.894 (Fig. 1). Other workers confirmed these findings by revealing that differ-
ent severeties of summer pruning increased shoot length of apple and pear cultivars
(Kilany, 1982), shoot number of "Mcintosh" apple (Myer and Ferree, 1983; Forshey
and Marmo, 1984; Nasr, 1996); and leaf size of "Leconte" pear (Kilany, 1982);
while Mika, et al. (1983) disclosed that summer pruning of apple trees changed the
pattern of dry matter distribution but did not decrease the total content or slightly
increased it (Nasr, 1996). In addition, the main nutrient elements (N,P,K) were
found to be linearly related to the growth parameters (Taylor and Ferree, 1986;
. Nasr, 1996). Furthermore, some other investigators stated that early summer
pruning of "Delicious” (Lord and Doman, 1983) and "Mcintosh" apple cultivars
(Forshey and Mermo, 1984) had resulted into 20% more total growth extension than
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and fruit firmness on leaf nitrogen, fruit potassium and calcium content,
respectively.
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unpruned trees while pruning in July or August caused less total growth extension .
2- Productivity, fruit quality and mineral content

The present results through the two seasons of study show an apparent trend
in the response of Anna apple trees to different severities and time of pruning. The
percentage of fruit set, number of spurs in one meter of a main scafold, and number
of spurs per tree increased on pruned than on unpruned trees. However, pruning in
May gave the best results followed by April in some cases and by June in others
(Table 3). Moreover, these parameters have been improved by removal of half the
shoot length than shoot topping, this could be due to the influence of water and nitro-
gen supply to the remaining wood but not from increased photosynthate resources
(Saleh, 1991). Furthermore, there are significant decrease in pre-harvest fruit ab-
scission especially with severe summer pruning, probably due to the effect of rais-
ing the level of potassium in leaf and fruit (Tables 2 & 5 and Fig.1), while early
pruning gave better results. Although there is significant reduction in number of
fruits per pruned trees, all fruit quality characters were improved (Table 4). Also,
fruits on pruned trees accumulated nutrients (N,P,K and Ca) much more than in the
control (Table 5). This was reflected in better fruit weight, volume, firmness,
T.S.S., acidity, T.S.S./ acid ratio, and linear relationship between fruit fimness and
its calcium content with high correlation coefficient r2 = 0.930 (Fig. 1).

Several investigators considered topping and summer pruning an effective
factor in improving flower bud formation and fruit quality (Utarmark, 1977; Mika et
al., 1983; Marini, 1986; Nasr, 1996) especially fruit set of "Jersymac" apple

- (Ferree and Stany, 1980), fruit weight and diameter of apple and pear (Kilany,
1982; Taylor and and ferree, 1984; Guignebault et al, 1990; Saleh, 1991) and
firmness (Marini, 1985; Nasr, 1996). This could possibly be due to the improve-
ment of fruit calcium content (Preston and Perring, 1974; Forshey, et al., 1992;
Nasr, 1996). Also, summer pruning reduced the incidence of bitter pit and storage
disorders, especially flesh breakdown (Preston and Perring, 1974; Utermark,
1977; Marini and Borden, 1982) while raised the level of potassium (Taylor and
Ferree, 1986) sugar and titratable acidity (Nasr, 1996).
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