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ABSTRACT

Citrus is the most widely produced fruit group in the world. Approximately 3 million tons of citrus fruit are produced 
in Turkey. With total export of one million tons, our country is ranking as the 4th Citrus exporter in the world and 
ranking as the 2nd among the Mediterranean countries. Mandarin production is 874.832 tons in Turkey and 8,72% of 
total mandarin production was Clementine mandarin in 2012. From different citrus ecological regions top selection of 
qualified individuals at “Citrus Budwood Selection-Certification and Variety Development Project” 7 promising types 
were selected from the Clementine mandarin types and BATEM Göral has been registered as new mandarin cultivar 
in 2011.  BATEM Göral have been compared with Clementine mandarin in distinctness, uniformity and stability tests 
(DUS). In study results showed that ‘BATEM Göral’ has larger fruit weight and diameter.
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al. 1962).  Today, there are numerous citrus breeding 
programmes spread in all major citrus-producing 
countries (Roose and Williams 2007).

Clementine first appeared at the beginning of the 
last century in the garden of an orphanage in Algeria 
as a natural cross between mandarin and sweet 
orange.  Clementines are now the main mandarins 
in the Mediterranean area and also are being grown 
in several countries of the Americas and South 
Africa.  Clementine (Citrus clementina Hort. ex Tan.) 
was classified as a Citrus species (Tanaka 1977).  
Currently, this species is one of the most important 
mandarin hybrid especially in the Mediterranean 
countries due to its good fruit quality and flavour, high 
yield, easy peeling (Uzun and Yesiloglu 2012).  Many 
Clementine clones with high quality and different 
maturity time were obtained from clonal selection 
and most of them registered as new cultivars.  Bud 
mutations often arise in Clementine, as it is the case 
also for orange and Satsuma mandarin, which are 
generally detected by the growers in branches of trees 
showing altered horticultural traits, such as maturity 
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Introduction
The citrus have major importance in the world 

and Turkey. Citrus is the most extensively produced 
tree fruit crop in the world. The increase of citrus 
world annual production reached more than 130 
million tons (FAO 2012). 

Natural mutation is very common in citrus. 
Many of world’s most important cultivars have arisen 
through somatic mutation. The citrus industry of the 
world is highly dependent on few varieties such as 
‘Washington Navel’, ‘Valencia’, ‘Shamouti’, ‘Pera’, 
‘Hamlin’ oranges, ‘Marsh Seedless’ grapefruit, easy 
peeling mandarins such as ‘Satsuma’, ‘Clementine’ 
(Spiegel-Roy and Goldschmidt 2003). Most of 
present scion and rootstock cultivars of citrus are the 
progeny of chance seedlings or a mutant branch of a 
tree, called ‘budsport’. The commercially successful 
cultivars now grown have resulted from the selection, 
propagation and advanced testing of thousands of 
such superior chance seedling (Khan and Kender 
2007).  The first formal citrus breeding programme 
was started by USDA in Florida in 1893 (Cooper et 
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and ratio of TSS/TA.
The study was conducted in a randomized plot 

design. All data were analyzed statistically using 
analysis of variance techniques and the means were 
separated by LSD’s test.

Results
Results regarding the fruit weight and fruit 

diameter revealed a significant difference between 
Clementine and KLA 69 clone mandarin (p≤0.05).  
Means for other fruit quality characteristics were not 
found significant (Table 1).

and flowering time, or fruit characteristics (Breto et 
al. 2001).

Material and methods
DUS tests (UPOV 2003) were carried out at 

the Fruit Department in Bati Akdeniz Agricultural 
Research Institute.  Clementine (Algerian) and KLA 
69 clone were used as material.  The following yield 
and fruit quality characteristics were studied on the 
cultivars: yield (kg/tree), fruit weight (g), fruit length 
(mm), fruit diameter (mm), rind thickness (mm), 
number of seeds, number of segments, Juice (%), 
total soluble solids % (TSS), titratable acidity % (TA) 

Table 1.Yield and pomological analysis results in mandarin cultivars

Characteristics ‘BATEM Göral’ (KLA 69) Clementine  (Algerian) Significance
Fruit weight (g) 104.68 a* 85.13 b LSD: 9,73
Fruit lenght (mm) 53.32 50.20 ns
Fruit diameter (mm) 62.18 a 56.74 b LSD:1,24
Rind thickness (mm) 2.40 2.06 ns
Number of segments 9.30 9.10 ns
Number of seeds 6.93 6.80 ns
Juice (%) 52.21 53.20 ns
TSS % 11.70 11.80 ns
Titratable acidity(TA)% 0.82 0.88 ns
TSS/TA 14.36 13.53 ns
Yield (kg/tree) 130.10 108.00 ns

* Different letters indicate significant differences (P<0.05) according to the LSD tests

and DUS testing,  it was registered as ‘BATEM Göral’ 
and released as a superior mandarin cultivar with 
fruit weight and fruit diameter in 2011. 7 promising 
types from the Clementine mandarin selections were 
evaluated by Turgutoglu et al. (2011). KLA 69 clone 
was selected using weight-ranked method. This 
cultivar is recommended for commercial cultivation 
throughout the citrus-growing areas in Turkey. Wright 
(2007), Uzun et al. (2011) and Georgiou (2002) 
studied in different Clementine mandarin varieties.

Discussion
Top selection of qualified individuals at “Citrus 

Budwood Selection - Certification and Variety 
Development Project” that carried out between 1979 
and 1984 were selected 7 promising types from the 
Clementine mandarin types from different citrus 
ecological regions in Turkey. KLA 69 clone was 
compared to Clementine mandarin.  Clementine 
mandarins of various types and varieties are grown in 
worldwide. Based upon several years of observation 
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