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(19.60 pieces treet), yield per tree (2.98 kg tree!), and yield per hectare (5685.00
kg ha') were obtained from ‘Santa Maria’. In the research years, the pre-harvest
fruit drop rate (PHFDR 11.04%) and black spotted fruit rate (BSFR 13.79%) were
observed to be higher in 2021, while the marketable fruit rate (MFR 77.03%) was
observed to be higher in 2020. In the rootstocks, the highest PHFDR (11.24%)
was observed on BA29 rootstocks, while the highest MFR (73.72%) was recorded
on QA. In terms of cultivars, the highest PHFDR (10.73%) was observed in
‘Williams’, while the highest BSFR (16.41%) was in ‘Deveci’, and the highest
MFR (76.31%) in ‘Santa Maria’. As a conclusion, the highest yield and
marketable fruit rate were obtained from the ‘Santa Maria’ cultivar and yield from
BA29 rootstock. It could be suggested that semi-dwarf cultivars and rootstocks
for suitably perform under high density pear orchards.
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1. Introduction

Pear is an important temperate fruit due to a great degree of adaptation to various climatic
situations (Bhat et al., 2017). In 2021 world pear production recorded 25.7 million tons, 18 million tons
of the production carried out by China followed by America, Argentina, and Tiirkiye in the 4™ position
(FAOSTAT, 2023). Tiirkiye's pear production in 2022 reported 551 086 tons (TSI, 2023). In modern
orchards, pear cultivars are grafted on quince rootstocks to obtain more dwarf trees than those grafted
on pear rootstocks (Ozturk and Faizi, 2022). Also, quince is recommended as rootstock for pear to come
up with precocity, increasing fruit quality, and facilitating cultural processes (Francescatto et al., 2010).
Pear orchards with around 2000 - 5000 trees h™' can be established with the use of quince rootstocks
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(Pasa et al., 2012; Jovanovic et al., 2022), and cause high yield per area as they own higher
photosynthetic efficiency (Ladaniya et al., 2020), due to the enhanced utilization of solar energy,
nutrients, and water (Ladaniya et al., 2021). Arbitrary conditions like temperature, humidity, and less
sunshine in dense pear orchards could rally undesirable pest incidence in the orchards (Poornima et al.,
2018). The long viability of trees is an unsolved problem of pear orchards grafted on quince rootstocks
(Musacchi et al., 2021). It is possible to increase quality with quince rootstocks usage in pear cultivation,
as cultivars on quince rootstocks produce less fruit per canopy volume and yield per area could be
increased as possible to use about 8000 trees ha™. But economic life of the orchards with quince
rootstocks was reported low (Zhang et al., 2016; Musacchi et al., 2021). The research aimed to consider
the quince rootstocks, pear cultivars, and research years’ main factors impact on fruit and yield
characteristics during two consecutive research years 2020-2021.

2. Materials and Methods

2.1. Materials

In the research, ‘Abate Fetel’, ‘Deveci’, ‘Santa Maria’, and ‘Williams’ were used as cultivars,
and BA29, MC, and QA as rootstocks. The research was done in 2020-2021. The experimental pear
orchard was planted in 2018 in the fruit research station of Ondokuz Mayis University (altitude 20 m,
35°52° 21" E; 41° 33’ 50”° N). The research area has a cool climate in winters, a hot & humid climate
in summers, and precipitation mostly occurs in late autumn as well as early winter. The experimental
area has an average temperature ranging between 3.3 to 26.2 °C (TSMS, 2022). The properties of
experimental area soil were recorded as 2.73-10% clay (low), 13.21-20% silt (moderate), 6.5-20% sand
(moderate), pH 7.5 (slightly alkaline), 0.2-0.3 dS m™' salt (no salt), 0.3-0.5 organic matter (low), 3-6%
lime (CaCO3) (less), 0.03-0.06% N (less), 5-10 ppm P (medium) level and the soil depth was more than
1 meter. The plants were irrigated with drip irrigation between 15 May to 15 September. Fertilization
was done with 15-30-15+ME fertilizer at the beginning of summer and 20-20-20 NPK-containing
fertilizer in autumn with drip irrigation.

2.2. Methods

At 3.5 m x 1.5 m distances (1910 tree ha™') trees were planted and pruned according to the
modified leader system. Young planted trees were supported by a supporting system of metal poles
against the wind as well as tie up and bending of branches to prevent breaking at the yielding age. For
this purpose, 3 rows of wire were tied to the poles at 0.5, 1.0, and 1.5 m from the ground. The trees’
irrigation was done regularly with pressure compensating drippers at 1.20 m intervals, with 2 pipes per
row on both sides of the trees. Also, weed control and pruning were done regularly in the experimental
orchard.

2.3. Observations

Observations were done according to (Ozturk and Ozturk, 2014; Ozturk et al., 2022). The weight
of fruit (g) was measured, taking 30 fruits into consideration in each replication with the help of 0.01 g
sensitive digital balance (CAMRY L-500). Fruit width and length (mm) along with the fruit stalk length
and thickness (mm) determined with a 0.01 mm digital caliper (Mitutoyo CD-20CPX). Fruit skin color
properties (L*, a*, b*, chroma, and hue angle) were determined by colorimeter (Minolta, CR-300;
Japan) as explained by Erdem and Ozturk (2012). Fruit firmness (kg cm™) was evaluated with a hand
penetrometer (EXTECH FHT 200- with 5/16 head). The total soluble solids content (%) was determined
with a digital refractometer (ATAGO, PAL-1), and acidity (%) observed by using the colorimetric
method (Ozturk and Faizi, 2022). The number of fruits (pieces tree), yield per tree (kg), yield per
hectare (kg), yield per trunk cross sectional area (kg cm™), and yield per canopy volume (kg m™) were
recorded. Pre-harvest fruit drop rate (%) was calculated by counting the total number of fruits that
existed on the tree around one month before the harvest, then once a week the number of dropped fruits
was counted and divided by the number of fruits that were recorded at the beginning. The rate of black
spotted fruits (%) was determined by counting the number of fruits with infection in each replication
and was expressed as percentage. Marketable fruit rate (%) was calculated by separating the unsound
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fruits (over black spotted, fruits with monilia, fruit with worms and malformed) from healthy fruits in
each replication and expressed as a percentage.

2.4. Data analysis

The research employed the Randomized Block Design (RBD) methodology with three
replications and ten trees in each replication. The number of fruits used in each replication was 30 for
pomological and biochemical investigation. IBM SPSS 21.0 was used to evaluate the data when they
were collected (SPSS Inc. Chicago, ABD). In the case of ANOVA, the significance mean comparison
with Duncan Multiple Comparison Test (DMRT) was calculated at a 5% level of significance (p < 0.05).

3. Results and Discussion

3.1. Pomological characteristics

Variance analysis of rootstocks, cultivars, and research years’ effects on pomological
characteristics of some standard pear cultivars on different quince clonal rootstocks were given in Table
1. Fruit width, fruit stalk length, fruit stalk thickness in the rootstocks, and fruit stalk thickness in the
research years were found to be not significant. In the rootstocks, the highest values were observed on
BA29 rootstocks, while the lowest were on MC. But in some properties, QA and MC showed the same
values. In the cultivars, the highest fruit weight (F wt.), fruit length (FL) and fruit stalk thickness (FST)
were observed on ‘Abate Fetel” cultivar. While the highest fruit width (F wdt.) was observed on ‘Deveci’
cultivar.

Table 1. Effects of quince rootstocks, pear cultivars and research years on pomological characteristics

Weightof ~ Widthof  Lengthof  Jengthof - Thickness of

Main Effects Fruit (g) Fruit (mm) Fruit (mm) Fru(lctnSI;alk Fl‘l(lllltl I?lt)alk
QA 187.83 a* 63.99 a 89.14b 14.64 a 4.15a
Rootstocks BA29 196.02 a 65.00 a 89.54 a 16.90 a 444 a
MC 158.09 b 62.52 a 83.03 ¢ 15.85a 4.20 a
Deveci 188.16 b 68.68 a 67.74d 15.13b 3.77b
Cultivars Williams 166.86 ¢ 67.52 a 7548 c 15.89Db 449 a
Santa Maria 156.73 ¢ 59.31b 86.53b 2031 a 4.32 ab
Abate Fetel 210.85a 59.84 b 119.20 a 11.87 ¢ 449 a
Years 2020 201.64 a 65.84 a 93.57a 13.68 b 429 a
2021 159.65b 61.84Db 80.90 b 17.92 a 424 a
Significance
Rootstocks 0.001 0.185 0.005 0.162 0.450
Cultivars 0.001 0.001 0.001 0.001 0.038
Years 0.001 0.001 0.001 0.001 0.854

* Means shown with different letters in the same column are statistically significant.

Fruit size in pears is a considerable factor in marketing (Ozturk and Faizi, 2022). Ideal rootstock
selection for pear is a necessity in increasing the average fruit size for each cultivar (Pasa et al., 2017;
Askari et al., 2019). Kucuker et al. (2015) recorded that the weight of fruit varied according to cultivars
and research years. And they reported that fruit weight in ‘Santa Maria’ grafted on BA29 ranged from
147.5 to 169.4 g. Erdem and Ozturk (2012) reported 140.00-156.20 g. Lepaja et al. (2014) reported a
fruit width of 61.18 to 81.86 mm and a fruit weight of 183.00 to 290.00 g. ‘Santa Maria’ fruit weight on
different rootstocks in semi-arid conditions was reported 265.49 to 290.37 g (Ikinci et al., 2014). In
calcareous soil and semi-arid conditions, Ikinci et al. (2016) reported a fruit weight of 304.1 g. Jovanovic
et al. (2022) reported weight of the fruit was 188.4 g, the fruit length 8.8 cm, and the fruit width 6.5 cm
in ‘Santa Maria’ pear cultivar. Fruit stalk length and thickness observed respectively, 31.54 to 32.56
mm; 3.94 to 4.75 mm in ‘Deveci’ grafted on BA29 by Uysal et al. (2016) and 11.1 to 14.2 mm; 4.6 to 5
mm in ‘Abate Fetel’ grafted on QA by Ozturk et al. (2016). Pomological results of our study are generally
in agreement with previous studies.
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3.2. Fruit skin color characteristics

Variance analysis of rootstocks, cultivars, and research years on fruit skin color were given in
Table 2. All the color characteristics including L*, a*, b*, Chroma, and hue angle (h°) in the case of
rootstocks and h° in the research year found not significant, out of those characteristics mentioned above
all the observed data found significant statistically.

Table 2. Effects of quince rootstocks, pear cultivars and research years on fruit skin color characteristics

Main Effects L* a* b* Chroma h°
QA 65.71 a* -13.34 a 31.66a 3301 a 107.73 a
Rootstocks BA29 64.72 a -16.75 a 30.67 a 3420 a 112.05 a
MC 65.24 a -12.68 a 32.16a 3448 a 109.31 a
Deveci 76.41 a -18.62 b 38.98 a 3997 a 104.13 b
Cultivars Williams 56.05b -8.38 a 27.75 ¢ 29.28 b 105.21b
Santa Maria 73.95a -19.89b 34.88Db 38.39a 120.83 a
Abate Fetel 54.50b -10.15a 2436 d 27.95b 108.62 b
Years 2020 53.57b -11.27b 24.89 b 28.61b 110.81 a
2021 76.88 a -17.24 a 38.10a 39.18 a 108.58 a
Significance
Rootstocks 0.679 0.269 0.344 0.748 0.443
Cultivars 0.001 0.001 0.001 0.001 0.001
Years 0.001 0.005 0.001 0.001 0.425

* Means shown with different letters in the same column are statistically significant.

Color is an important quality characteristic and variations in the color are mentioned to be
related to the crown structure and leaf area of the trees as a result of vegetative growth and development.
So, the trees with lower canopy achieved more sunlight which caused the formation of the red blush of
pear bark color. L* and b* are among the best identifiers showing the degree of maturity in fruits of pear
trees. As, increasing in the b* value which expresses the yellow color, indicated higher sugar content
(Ozturk and Faizi, 2022). Many studies were shown that rootstocks have important effects on fruit color
and other quality aspects of pear fruits (Erdem and Ozturk, 2012; Kucuker et al., 2015; Askari et al.,
2019).

3.3. Fruit firmness and chemical properties

Analyzed data of rootstocks, cultivars, and research years’ effects on fruit firmness and chemical
characteristics were illustrated in Table 3. All results were obtained to be statistically significant, except
for TSS in the case of research years which obtained not significant. Fruit firmness was the highest in
the MC rootstocks (9.15 kg cm™) and lowest in the BA29 (8.64 kg cm™) in terms of rootstocks, and
lower in ‘Abate Fetel’ than the other cultivars in terms of cultivars. In terms of rootstocks, the highest
TSS content was determined in the BA29 (12.21%), the lowest in the MC (10.92%), and the lowest TSS
content was determined in the ‘Santa Maria’ (9.94%) in terms of cultivars. The highest titratable acidity
was determined in the BA29 (0.46%) in terms of rootstocks, the lowest in QA (0.40%); the highest in
the ‘Santa Maria’ (0.54%), and the lowest in the ‘Abate Fetel’ (0.35%) in terms of cultivars (Table 3).

To determine pear fruit maturity, firmness is an important consideration (Ozturk and Faizi,
2022), and reported to differ based on rootstocks, growing years, and cultural practices in the pear
orchards (Ikinci, 2017). Lepaja et al. (2014) reported the fruit firmness at 4.96 kg cm™ in the ‘Santa
Maria’. Ikinci et al. (2014) notified that the rootstocks significantly affected the fruit firmness of the
‘Santa Maria’ pear cultivar, as the flesh firmness was highest on BA29 and MA rootstocks and the
lowest on pear seedling rootstocks. Ikinci et al. (2016) stated that fruit firmness was 22.3 1b. Pasa et al.
(2017) mentioned that fruit firmness was 62.11 - 66.46 N in ‘Santa Maria’. Total soluble solids are a
crucial consideration in pear fruits ripening and have a positive correlation with maturity, while acidity
decreased with the increase in maturity (Ozturk and Faizi, 2022). ‘Santa Maria’ TSS was reported
highest in pear seedlings, and lowest in BA29 rootstock, while titratable acid was reported highest in
BA29 and lowest in the pear seedling rootstocks (Ikinci et al., 2014). Rootstocks and research years
reported to have an important effect on the TSS and acidity of the ‘Shamiveh’ pear cultivar on different
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quince and pear rootstocks (Askari et al., 2019). Titratable acidity was reported at 0.46% in QA, 0.62%
in BA29, and 0.56% in the MC rootstock while ‘Santa Maria’ grafted on them (Ozturk and Faizi, 2022).
The average pH of ‘Santa Maria’ was reported 3.98 to 4 on BA29 rootstocks by Erdem ve Ozturk (2012);
3.75 to 3.85 on pear seedling rootstocks by Kellecioglu (2014); 3.98 to 4.06 on BA29 rootstocks by
Kucuker et al. (2015); 3.40 on BA29 rootstocks by Ekinci and Akcay (2016).

Table 3. Effects of quince rootstocks, pear cultivars and research years on fruit firmness and chemical

traits
Main Effects F“ﬁ:gan“_‘z')‘ess TSS (%) E;g;tya:’(};z) pH
QA 8.96 ab* 11.56 b 040D 3.62 ab
Rootstocks BA29 8.64b 12.21 a 0.46 a 3.68a
MC 9.15a 10.92 ¢ 0.43 ab 3.56b
Deveci 9.26a 1221 a 0440 3.82a
Cultivars Williams 9.08 a 1191 a 0.39 bc 3.49b
Santa Maria 9.04 a 9.94 b 0.54 a 3.59b
Abate Fetel 8.28b 12.18 a 0.35¢ 3.59b
Years 2020 8.51b 11.63 a 049a 3.68a
2021 9.32a 1149 a 0.37b 3.56b
Significance
Rootstocks 0.025 0.001 0.041 0.044
Cultivars 0.001 0.001 0.001 0.001
Years 0.001 0.517 0.001 0.006

* Means shown with different letters in the same column are statistically significant.

3.4. Yield and yield efficiency

Analyzed results of rootstocks, cultivars, and research years’ effects on the number of fruits
(NF), yield per tree (YT), yield per hectare (YH), yield per trunk cross sectional area (YTCSA) and
yield per canopy volume (YCV) gave in Table 4.

Table 4. Effects of quince rootstocks, pear cultivars and research years on yield and yield efficiency

. Number of —Yield per  Yield per  y; 14 pficiency %Zl:ol;;r
Main Effects Fruits (pieces Tree Hectare 2
tree!) (kg tree’) (kg ha') (kg em™) Volume
(kg m)
QA 11.75 b* 2.13b 40709 b 0.26 ab 15.64 a
Rootstocks BA29 17.06 a 3.13a 5982.8 a 030a 1524 a
MC 11.80b 1.62 ¢ 3098.7 ¢ 0.24b 15.09 a
Deveci 16.63 a 293a 5591.6 a 0.23b 12.29b
Cultivars Williams 9.89 b 1.64 b 3133.0b 033a 21.08 a
Santa Maria 19.60 a 298 a 5685.0 a 0.31a 12.53b
Abate Fetel 8.01 b 1.64b 3127.0b 0.19b 15.40 ab
Years 2020 7.76 b 1.51b 2877.6 b 025a 17.94 a
2021 19.30 a 3.08a 5890.7 a 0.28 a 12.71b
Significance
Rootstocks 0.001 0.001 0.001 0.037 0.980
Cultivars 0.001 0.001 0.001 0.001 0.031
Years 0.001 0.001 0.001 0.103 0.026

* Means shown with different letters in the same column are statistically significant.

YTCSA in the research years and YCV in the rootstocks were found to be not significant. Except
for those mentioned above, all others were found to be significant. The highest NF was determined in
the BA29 rootstock (17.06 pieces tree™') in terms of rootstocks; ‘Deveci’ and ‘Santa Maria’ cultivars
(19.60 and 16.63 pieces tree™, respectively) in terms of cultivars. In terms of rootstocks, the highest YT,
YH, and YTCSA were observed from the BA29 rootstocks (3.13 kg tree”’, 5982.8 kg ha!, and 0.30 kg
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cm?, respectively) and the lowest in the MC rootstock (1.62 kg tree™, 3098.7 kg ha™ and 0.24 kg cm?,
respectively). In terms of cultivars, the highest YT and YH were determined in the ‘Santa Maria’ and
‘Deveci’ cultivars. YCV was higher in the ‘Williams’ cultivar than the other cultivars (Table 4).

Rootstocks along with the cultivars’ effects on the yield per tree, number of fruits per tree, and
trunk cross-sectional area reported to be significant in the pear orchards in which the cultivars grafted
on quince rootstocks (Ozturk and Faizi, 2022). The highest cumulative yield efficiency was reported in
‘Santa Maria’/MC, and the highest cumulative yield was reported in ‘Santa Maria’/BA29 and ‘Santa
Maria’/MC combinations (Ikinci et al., 2014; Ikinci et al., 2016). Cabrera et al. (2015) observed the
rootstocks’ significant effect on the ‘Williams’/Farold40 yield (190 ton ha™). Pasa et al. (2015) reported
that the number of trees per area had a significant effect on the number of fruits per plant, yield, and
yield efficiency in the ‘Santa Maria’. The highest yield efficiency in the ‘Carrick’ cultivar on different
quince rootstocks was found in Portugal and MC rootstocks (Pasa et al., 2017). Pasa et al. (2020)
observed the highest yield per tree (kg tree™), the number of fruits per tree, and yield efficiency (kg cm®
%) in ‘Williams’ grafted on Champion rootstock. Kucuker and Aglar (2021) reported a yield per plant of
3.80 to 7.60 kg tree”!, a yield efficiency of 2.22 t0 2.97 kg cm™ in ‘Santa Maria’ grafted on QA rootstock.
Number and quality of flowers, pollination efficacy, fruit set efficacy, the severity of natural or artificial
fruitlet abscission, degree and rate of cellular proliferation and expansion in the persisting fruits, also
genetical (scion cultivar and rootstock), environmental (climate and soil) and cultural practices (training,
pruning, plant growth regulators, manuring) effect yield of pear trees (Pasa et al., 2012; Ikinci et al.,
2016; Bhat et al., 2017; Pasa et al., 2020; Kucuker and Aglar, 2021; Jovanovic et al., 2022). Yield
efficiency observed 0.07 to 0.49 kg m™ in ‘Santa Maria’ combined with two research years, also reported
0.25 kg m™in QA, 0.22 kg m™ in BA29, and 0.40 kg m™ in the MC rootstock (Ozturk and Faizi, 2022).
It can be said that the results obtained from this study are in accordance with previous researchers’
findings.

3.5. Pre-harvest fruit drop rate, black spotted fruit rate and marketable fruit rate

Rootstocks, cultivars, and research years’ effects on pre-harvest fruit drop rate (PHFDR), black
spotted fruit rate (BSFR), and marketable fruit rate (MFR) are illustrated in Figure 1 and Figure 2.
Except for BSFR in the rootstocks which were found not significant, all others were found to be
statistically significant. The highest MFR was obtained from the QA rootstock and the lowest in the
BA29 rootstock in the case of rootstocks. In terms of cultivars, MFR was lower in the ‘Deveci’ than the
others (Figure 1). In terms of rootstocks, BA29 had higher PHFDR than the others. The highest PHFDR
was determined in the ‘Deveci’ and ‘Williams’, and the lowest in the ‘Abate Fetel’ cultivars in the case
of cultivars. In terms of cultivars, the highest BSFR was found in the ‘Deveci’ cultivar, and the lowest
in the “Williams’ cultivar (Figure 2).

Many factors can cause the pre-harvest fruit drop rate, for example, short periods of high
temperatures and water stress before harvest, different species and cultivars of fruit, cultural practices
like irrigation, nutrition status of the trees, control of weeds, training system, and pruning affect the level
of fruit drop. Ozturk et al. (2015) reported that NAA and AVG applications significantly reduced pre-
harvest fruit drop (2.67-35.21%) in ‘Breaburn’ apple on M26 rootstock. Pre-harvest fruit drop of
‘Deveci’ on BA29 with the application of 1-Methylcyclopropene reported 1.75 to 26.50 pieces (Sakaldag
and Giindogdu, 2016). Also, cumulative fruit drop was observed at 1.03 to 59.64% in the ‘Scarlet Spur’
on M26 rootstock (Unsal et al., 2017). 7.33 to 33.33% in the ‘Starkrimson Delicious’ on seedlings
reported by (Sincan et al., 2020). Black spot is a fungal disease that occurs in moist conditions. Physical
control, such as removing the infected fruits and leaves from the garden as well as chemical control can
be done to decrease or prevent the disease. Our research garden is located in a flat area and humidity is
high due to being close to the Kizilirmak River, which may have also caused to increase the rate of the
disease. The severity of disease changes according to the climatic conditions and resistance level of
cultivars and rootstocks, but can reach up to 100% in the absence of chemical spraying (Urbanovich and
Kazlovskaya, 2008). ‘Granny Smith Challenger’ on M9 rootstock showed 2.7 to 12.3% of black spotted
fruit in Samsun climate conditions (Ozturk et al., 2021). In the study, to determine the number of
marketable products in pear fruit in Tiirkiye, was the first research done. Rootstock, cultivar, and
research years were found effective on the amount of marketable yield of pear fruit. Total marketable
fruit in three grade quality (extra, class I and II) obtained between 46.07 to 88.03%, while different apple
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cultivars grafted on M9, MM106, and MMI111 rootstocks (Ozdemir et al., 2009). ‘Granny Smith

Challenger’

on M9 rootstock showed 46.73 to 82.23% of extra quality fruit, 6.20 to 35.30% of first

quality fruit, and 3.00 to 13.00% of second quality fruit (Ozturk et al., 2021).

100
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Marketable Fruit Rate (%)

L1010

2020 2021 QA BA29 MC

Years Rootstocks Cultivars

Figure 1. Marketable fruit rate (%) in the research years, rootstocks and cultivars. D= ‘Deveci’. W=

‘Williams’. SM= ‘Santa Maria’. AF= ‘Abate Fetel’.
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B Pre-harvest Fruit Drop Rate (%) O Black Spotted Fruit Rate (%)

Figure 2. Pre-harvest fruit drop and black spotted fruit rate (%) in two research years, three rootstocks
and four cultivars. D= ‘Deveci’. W= ‘Williams’. SM= ‘Santa Maria’. AF= ‘Abate Fetel’.

Conclusion

The

highest yield and marketable fruit rate were obtained from the ‘Santa Maria’ cultivar and

yield from BA29 rootstock. It could be said that early ripening cultivars are more suitable in regions
with high relative humidity for better quality performances especially free of diseased fruit. And such

cultivars are

less prone to the adverse abiotic stress factors like water shortage in the summer season.

Briefly, It could be suggested that semi-dwarf cultivars and rootstocks for suitably perform under high

294



YYU J AGR SCI 33 (2): 288-297
Kurt et al. / Effects of Quince Rootstocks and Pear Cultivars on Fruit and Yield Characteristics

density pear orchards. For precise results, it is recommended that the research could be continued for a
longer period of time as the used trees were young.
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