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Growth and Fruit Quality of Some Foreign
Loquat Cultivars in the Subtropical Climate
of the Turkish Mediterranean Region

A. AYTEKIN POLAT'AND OGUZHAN CALISKAN?

Abstract

Loquat is an important fruit for the Mediterranean Region of Turkey. Four loquat cultivars (‘Kanro’, ‘Baffico’,
‘Dr. Trabut’ and ‘Gold Nugget’) were evaluated from 2001 to 2004. Growth, phenology and fruit characteristics
were determined in Hatay, on the eastern Mediterranean coast of Turkey. The trunk diameter and annual shoot
growth were significantly higher in ‘Kanro’ than ‘Baffico’ and ‘Dr. Trabut’. The highest yield was from ‘Kanro’
and ‘Gold Nugget’. Harvest dates ranged from 18 May to 27 May. The earliest maturing cultivars were ‘Dr.
Trabut’ and ‘Baffico’, while the latest maturing cultivar was ‘Kanro’. ‘Dr. Trabut’ had significantly higher fruit
weight than ‘Baffico’. Mean seed weight ranged between 3.9 and 6.0 g and average number of seeds per fruit
ranged between 2.8-4.5; ‘Dr. Trabut’ had significantly higher values than ‘Kanro’ for both of these variables. The
flesh/seed ratio in ‘Kanro’ was significantly higher than ‘Gold Nugget’. ‘Baffico’ had the highest total soluble
solids content while ‘Gold Nugget’ had the lowest. The results suggest that these cultivars can be grown in Medi-
terranean climate successfully. Adaptation of the cultivars to the region is most likely to increase the production

and quality of loquat as well.

Introduction

Loquat is an evergreen fruit species which
can be grown successfully in subtropical
climates: especially in regions suitable for
growing citrus (7). Unlike other subtropical
species, the loquat flowering period is in win-
ter, and fruits can be harvested 152-189 days
after flowering (8). Therefore, loquat fruits
can be sold for higher prices since there is
no fruit in the market when they go in spring
months, with the exception of strawberries,
some plum and almond cultivars which are
consumed as immature fruits (12). While
loquats meet the demand when there are not
many fresh fruits available, it also has an im-
portant place in nutrition with its high A, B
and C vitamins, minerals and sugars (5).

In recent years there has been an increased
demand for loquats and therefore a desire to
increase production. Turkey’s loquat produc-
tion has increased from 3,000 tons in 1980 to
12,000 tons in 2003 (1). Turkey’s production

ranks behind only China, Japan and Pakistan
(2). In Turkey, loquat is produced in cer-
tain parts of the Mediterranean, Aegean and
Black Sea regions which have subtropical
climates. About 97% of the production is in
the Mediterranean region, becoming highly
concentrated along the coastal belt. In the
Mediterranean region the Antalya province
is in first place, followed by the Mersin and
Adana provinces, respectively. The fourth
province is Hatay (13).

Loquat farming in Hatay is done with un-
tidy single or groups of trees. Loquat plan-
tations, as opposed to orchards, are located
only in certain places. In this region, most
trees are not grafted; grafted ones are un-
known cultivars. For this reason, the best
suitable cultivars should be determined for
Hatay’s climate (13).

The purpose of this study was to evaluate
loquat cultivars that may be better adapted to
the condition in the Hatay province. Several
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phenological and pomological parameters
were evaluated, and the performance of the
four loquat cultivars were compared.

Materials and Methods

The evaluation was conducted at the ex-
perimental orchard of the Department of
Horticulture, Faculty of Agriculture, Univer-
sity of Mustafa Kemal, Hatay, located on the
eastern Mediterranean cost of Turkey. The
mean annual temperature of Hatay is 18.1 °C
and annual rainfall is 112 cm.

‘Baffico’, ‘Kanro’, ‘Dr. Trabut’ and ‘Gold
Nugget’ cultivars were budded on seedling
rootstocks and planted at 6 x 6 m in 1994.
A randomized complete block design was
used with five single-tree replicates of each
cultivar.

Phenological Observations: Flower buds
were observed from full rest until fruit set.
Five percent open flowers was considered
first flowering; 70% open flowers was con-
sidered full flowering and 90% petal drop
was considered the end of flowering. Matu-
ration criteria used to decide on harvest date
were specific properties of the fruits such as
colors, and flavor (4).

Pomological Analyses: Thirty fruits were
randomly sampled from each tree (cultivar)
when fruits matured. These fruits were di-
vided into three groups of 10 fruits per rep-
licate. Fruit were evaluated according to the
pomological specifications of Durgac et al.
(4) and Polat et al.(14): fruit weight (g), fruit
dimensions (mm), width/length index, seed
weight (g) and number, flesh/seed ratio, total
soluble solids (TSS) (%), pH, and titratable
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acidity in juice (TA) (g/100 ml juice).

Trunk diameter and annual shoot growth:
Trunk diameter was measured 10 cm above
the bud union and the length of two annual
shoots from 4 different directions of each tree
each year was measured in January.

Data Analysis: Variance analyses of the
data were conducted according to Random-
ized Complete Block Design (15) and the
mean comparisons were made by Tukey
test. The initial analysis where the data from
all four years were evaluated together indi-
cated significant year x cultivar interactions.
Therefore, data from each year was analyzed
separately in the further analyses.

Results

Phenological Data: Flowering of the cul-
tivars was completed between 1 Dec. and 8
Feb. (Table 1). Harvest dates differed accord-
ing to years. The variables were affected by
both genotype and environment as environ-
ment (i.e., years, in our experiments) has a
certain effect on fruit maturity. Harvest dates
of the cultivars ranged from 18 May to 27
May. The earliest maturing cultivars were
‘Dr. Trabut’ and ‘Baffico’, while the latest
maturing cultivar was ‘Kanro’(Table 1).

Pomological Characteristics: In 2001, ‘Dr.
Trabut’ had the highest fruit weight, whereas
the weight of ‘Kanro’ was the lowest (Table
2). The fruit widths of the cultivars did not
differ but the fruit length of ‘Dr. Trabut” and
‘Kanro” were higher than other two cultivars.
‘Dr. Trabut’ had the highest seed weight and
seed number whereas ‘Kanro’ had the lowest.
However, the flesh/seed ratio in ‘Kanro’ was

Table 1. Some phenological observations of loquat cultivars (average of years 2001-2004).

Cultivar First blossoming Full bloom End of flowering Ripening dates?
‘Dr. Trabut’ 18 Dec. 14 Jan. 08 Feb. 18 May
‘Gold Nugget’ 27 Dec. 17 Jan. 08 Feb. 21 May
‘Baffico’ 01 Dec. 31 Dec. 24 Jan. 19 May
‘Kanro’ 26 Dec. 24 Jan. 04 Feb. 27 May

“Ripening dates were determined by averaging first and the last harvest dates.
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higher than other cultivars. The TSS content
in ‘Dr. Trabut” was higher than ‘Gold Nug-
get’ and ‘Kanro’. The acidity in ‘Baffico’
and ‘Dr. Trabut’ was lower than ‘Gold Nug-
get’ and ‘Kanro’.

In 2002, ‘Dr. Trabut’ had the highest fruit
weight and the fruit width of ‘Dr. Trabut’ and
‘Gold Nugget’ were higher than ‘Baffico’
and ‘Kanro’ (Table 3). The least number of
seeds/fruit was found in ‘Kanro’ and ‘Baf-
fico’. ‘Gold Nugget’ had the lowest TSS and
the highest acidity.

In 2003, the highest fruit weight was from
‘Kanro’, while the lowest seed weight and
the least number of seeds/fruit were from
‘Baffico’ (Table 4). ‘Gold Nugget’ had the
lowest flesh/seed ratio and ‘Baffico’ had the
highest TSS.

In 2004, ‘Dr. Trabut’ had the highest fruit
weight, whereas ‘Baffico’ had the lowest.
The fruit length of ‘Dr. Trabut’ and ‘Kanro’
were higher than the other two cultivars
(Table 5). ‘Dr. Trabut’ had the highest seed
weight whereas ‘Kanro’ and ‘Baffico’ had
the lowest. The seed number per fruit of
‘Baffico’ was lower than ‘Dr. Trabut’ and
‘Gold Nugget’. The flesh/seed ratio in ‘Kan-
ro’ was significantly higher than others. The
TSS content in ‘Baffico’ and ‘Dr. Trabut’
was significantly higher than ‘Gold Nugget’
and ‘Kanro’.

Vegetative Growth: In 2001, annual shoot
growth was higher for ‘Kanro’ and ‘Gold
Nugget’ than the other cultivars. ‘Kanro’ had
the greatest trunk diameter and ‘Baffico’ had
the smallest (Table 2). In 2002, the annual
shoot growth of the cultivars did not differ.
‘Kanro’ had the greatest trunk diameter and
‘Dr. Trabut’ had the smallest (Table 3). In
2003, the annual shoot growth of ‘Dr. Tra-
but’ was greater than that of ‘Kanro’. The
greatest trunk diameter was in‘Kanro’ while
the smallest was in ‘Dr. Trabut’ (Table 4).
In 2004, the annual shoot growth of the cul-
tivars was similar. ‘Kanro’ had the great-
est trunk diameter and ‘Dr. Trabut’ had the
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smallest (Table 5).

Productivity: In 2001, the yield per tree in
‘Kanro’ and ‘Gold Nugget’ was higher than
‘Baffico’ and ‘Dr. Trabut” while ‘Gold Nug-
get’ had the highest yield per unit trunk cross-
sectional area (Table 2). In 2002, ‘Kanro’
was the highest yielding for both yield/unit
trunk cross-sectional area and yield/tree
(Table 3). However, in 2003, ‘Gold Nugget’
was the highest yielding for both yield/unit
trunk cross-sectional area and yield/tree (Ta-
ble 4). In 2004, ‘Kanro’ had the highest yield
per tree, whereas ‘Dr. Trabut’ had the low-
est. The yield/unit trunk cross-sectional area
of ‘Gold Nugget’ and ‘Kanro’ cultivars was
higher than other two cultivars (Table 5).

Discussion

Phenological Data: ‘Baffico’ completed
flowering much earlier than the other culti-
vars. There were some annual differences
for the harvest time due to characteristics of
cultivars and ecological conditions affecting
ripening of fruits. In general, the cultivars
ripened in the second half of May. The earli-
est ripening cultivars were ‘Dr. Trabut’ and
‘Baffico’, and the latest one ‘Kanro’. These
results agree with the previous findings of
Durgac et al. (4).

Pomological Characteristics: When the
results from all four years were considered
together, the fruit weights were 19.7 g - 47.2 g,
fruit widths were 28.6 mm - 38.2 mm, fruit
lengths were 32.9 mm- 44.9 mm, fruit index
were 0.73-1.01. ‘Dr. Trabut’ had larger fruit
than the other three cultivars but it did not
significantly differ from ‘Gold Nugget’ and
‘Kanro’. However, it is significantly higher
than ‘Baffico’. These data are similar to that
found by Durgac et al.(4).

Fruit size is an important issue for market-
ing, and is related to tree age and number of
fruits on the tree. In Adana (10, 11), fruit
weight of ‘Gold Nugget’” was higher than the
other three cultivars; in other research (18),
‘Dr. Trabut’ had heaver fruit than the other
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three cultivars. In Erdemli (19), ‘Gold Nug-
get’ had heavier fruits than ‘Baffico’ and
‘Kanro’. Other researches have shown fruit
sizes to vary from 23 to 120 gram (6, 9, 16,
17, 20). Considering these standards, fruit
sizes of the cultivars in our trial are slightly
smaller these published results.

Width/length index value varied from 0.96
in ‘Gold Nugget’, to 0.75 in ‘Kanro’. ‘Kanro’
had the greatest fruit length; ‘Baffico’ had
the lowest.

Another important factor affecting fruit
quality in loquat is number of seeds and seed
weight. Higher quality fruits have fewer
seeds. Also, in recent years some trials were
conducted with hormone applications to get
seedless fruits, but fruits were found shape-
less and small compared to normal (3). Num-
ber of seeds depends on the pollination and
also the cultivar characteristics. In our study,
mean seed weight ranged between 2.6-7.9 (g/
fruit) and average number of seeds per fruit
ranged between 1.9 and 5.0. In general, both
of these values were higher in ‘Dr. Trabut’
and ‘Gold Nugget’ than other two cultivars.
This is similar to the findings found in Adana
(10, 18) and in other studies of Hatay (4).

The flesh/seed ratios of the cultivars were
3.0% - 11.3% and the flesh/seed ratio in ‘Kan-
ro’ is generally higher than other cultivars. In
other trials conducted in Adana and Erdemli
flesh/seed ratio of these four cultivars varied
between 3.4% and 5.8% (10, 11, 18, 19).

In our study, TSS were 8.2-15.9%, acidi-
ties were 0.56-0.80g/100ml. TSS was lower
in ‘Gold Nugget’ than other three cultivars
while acidity was higher in ‘Gold Nugget’
and ‘Kanro’ than ‘Baffico’ and ‘Dr. Trabut.’
In other locations (Adana, Erdemli and Ha-
tay) ‘Baffico’ had the highest TSS compared
to ‘Gold Nugget’, and ‘Kanro’ (4, 10, 11,
19). While these acidity values were lower
than the values found by Paydas et al. (11)
in Adana, and Yilmaz et al. (19) in Erdemli
they were higher than the values reported by
Yalcin and Paydas (18) in Adana. The values
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were similar to those reported by Durgac et
al. (4) under conditions in Hatay.

Vegetative Growth: ‘Annual shoot lengths
of the cultivars were 20.0 cm-29.7cm and tree
trunk diameters of cultivars were 48.0 mm-
86.3 mm. There were some annual differ-
ences for the annual shoot lengths and trunk
diameters of the cultivars due to character-
istics of cultivars and ecological conditions
affecting growing of the trees. However, in
general, ‘Kanro’ had higher values than the
other three cultivars for both annual shoot
length and tree trunk diameter.

Productivity: “The results from 2001-2004
indicated that average yield was higher in
‘Kanro’ than ‘Dr. Trabut’. This contrasts
with previous findings where ‘Kanro’ or
‘Gold Nugget’, or ‘Baffico’ had the highest
yield per tree (10, 18, 19). In our study, ‘Gold
Nugget’ had higher yield per unit trunk cross-
sectional area than ‘Baffico’. Similarly, our
results for yield per unit trunk cross-sectional
differ from those of Yalcin and Paydas (18)
in Adana and Durgac et al. (4) in Hatay. This
may be due to differences in tree age and
other factors.

In Turkey 97% of total loquat production
is in the Mediterranean Region. The amount
of production in Hatay is low, 4.91%. In this
district production is limited because of seed-
ling trees and only one or two cultivars. In
conclusion, the results revealed that all the
cultivars appeared to be promising in terms
of various pomological and phonological
properties. ‘Baffico’, ‘Kanro’, ‘Gold Nug-
get’ and ‘Dr. Trabut’ have fruit that is large,
showy and suitable for shipping, storage and
export. ‘Baffico’ is an early maturing culti-
var with a high flesh/seed ratio and TSS, ‘Dr.
Trabut’ has good fruit size and TSS, ‘Gold
Nugget’ has high yields and dark orange fruit
color, and while ‘Kanro’ has high yield, a
high flesh /seed ratio and is later maturing.
Adaptation of the cultivars to the region is
most likely to increase the production and
quality of loquat.
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