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Loquat is an important fruit of some parts of Pakistan including Hasan Abdal and Wah. In spite of its importance, no research 
work on the description of loquat genotypes of these areas was available. This study was conducted to describe the loquat 
genotypes of these areas. Five genotypes of loquat were identified in Hasan Abdal and Wah. Different codes were assigned to 
these genotypes as there was no named cultivar. Fruit weight was highest in HW4 (16.20 g), while lowest in HW5 (9.54 g). 
Flesh seed ratio was highest in HW2 (2.55) followed by HW4 (2.50) with non significant difference, while lowest in HW5 
(1.67). Genotype HW4 was also at the top in terms of fruit yield per plant (50.30 kg) and was followed by HW2 (46.41 kg) 
with a significant difference. Lowest yield per plant was observed in HW5 (30.50 kg).  
Keywords: Loquat, subtropical fruit, genotypes, fruit weight, yield 
 
INTRODUCTION 
 
Loquat (Eriobotrya japonica Lindl.) is a sub-tropical fruit 
tree that originated in China, where it is under cultivation for 
over 2000 years (Lin   et al., 2007). Presently it is cultivated 
mainly in China, Spain, Turkey, Pakistan, India, Italy and 
Brazil. So far, it has been grown in more than 30 countries 
of the world (Feng et al., 2007) and is becoming an 
important industry in China, Spain, Japan, India, Pakistan 
and Turkey (Janick, 2007). In Pakistan, its production is 
13,159 tons, 98% of which comes from the Khyber 
Pakhtunkhwa and Punjab provinces (Hussain et al., 2009b).  
Since it flowers in the autumn, it is a good source of nectar 
when other resources are scarce (Merino and Nogueras, 
2003). The fruit develops during winter and ripens at early 
spring. In Pakistan, loquat fruit becomes available in the 
months of March/April when no other fresh fruit is available 
in the market, hence gives good returns.  
Besides its nutritive importance, it is also useful for the 
medicinal properties. In China and Japan, its leaves are used 
as therapeutic agents to inhibit inflammation and fibrosis 
(Yoshioka et al., 2010) and are used to treat skin diseases 
and to relieve pain, inflammation (Nishioka et al., 2002) and 
cough (Sakuramata et al., 2004). Leaves also contain anti-
tumor agents (Ito et al., 2002). Loquat seed extract has an 
inhibitory effect on liver disorders (Yoshioka et al., 2010).  
Wah, Hasan Abdal and surrounding areas are among the 
important loquat growing areas of Punjab (Hussain et al., 
2007). Although loquat is successfully cultivated in these 
areas, there is no record of cultivars as most of the plants 
originated from seeds as a result of open pollination 
(Hussain et al., 2009a). A detailed study of loquat genotypes 
may provide a base for the proper identification and 
preservation of local germplasm, which would be helpful in 

the establishment of orchards with uniform loquat plants of 
known cultivars (Hussain et al., 2009b).  
 
MATERIALS AND METHODS 
 
The study was conducted at a private loquat orchard located 
at Hasan Abdal near historical Wah Gardens. Five loquat 
genotypes were identified over there. Different codes were 
assigned to these five genotypes, which are; HW1, HW2, 
HW3, HW4 and HW5. Trees of these five genotypes having 
uniform age and size were selected and marked with 
permanent tags. Experiment was laid out in Randomized 
Complete Block Design (RCBD) with three replications, 
each replication having one tree/genotype.   
Fruit characteristics at mature stage were recorded from 20 
fruits randomly selected from different sides at the middle of 
the canopy. Parameters included length of fruit, width of 
fruit, width/length index, fruit weight, flesh to seed ratio, 
fruits/bunch and yield/tree. Number of fruits/bunch was 
calculated by taking the average of 10 bunches from each 
tree randomly selected on the four sides at the middle of the 
canopy. Fruit yield/plant was recorded in kg. The period 
from full bloom to maturity was also recorded. The time 
when the greenness of the fruits completely disappeared was 
considered as the mature stage (Badenes et al., 2000).  
Fruit length and fruit width were recorded with the help of 
‘vernier calipers’. Fruit width/length index was measured by 
dividing fruit width by fruit length. Fruit weight was 
measured with the help of electric balance by a precision 
scale of ±0.01 g.  
Flesh to seed ratio was calculated with the help of following 
formula: 
            (Fruit weight – Seeds weight) 
Flesh to seed ratio =  --------------------------------------- 
            Seeds weight 
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Seed characteristics including number of seeds/fruit, weight 
of individual seed and seed content/fruit were also recorded. 
Number of seeds/fruit was calculated by counting the total 
seeds contained by 20 berries and then taking the average. 
Individual seed weight was noted by dividing the total seeds’ 
weight by the total number of seeds. Seed content/fruit was 
noted by recording the total weight of seeds extracted from 
20 berries and then taking the average.  
To reduce the environmental effects, data from two crop 
years were used. Statistical analysis was carried out using 
MSTATC package (MSTATC, 1999) and the means were 
compared by Duncan’s Multiple Range test at 5% level of 
significance (Gomez and Gomez, 1984).   
 
RESULTS AND DISCUSSION 
 
Fruit and seed morphology: Fruit skin colour was orange in 
HW1 and orange yellow in other genotypes. Pulp colour was 
orange in all the genotypes except HW4 which had yellow 
pulp. In Spain, orange yellow skin as well as pulp colour has 
been observed in a number of loquat varieties including 
‘Cardona’, ‘Algerie’, and ‘Golden Nugget’. ‘Buenet’ has 
orange skin and pulp colour (Llácer et al., 2003). In China, 
‘Hanwuzhong’ cultivar has the same skin and pulp colour as 
in HW4 i.e., orange yellow and yellow respectively (He et 
al., 2007). Orange pulp colour has been observed in 
‘Kumquat loquat’ and ‘Sour loquat’ (Huang et al., 2007). 
Genotypes except HW4 had some other similarities among 
themselves including fruit shape (round), fruit shape at the 
apex (raised) and seed colour (light brown). HW4 had 
obovoid fruit shape, flat shape at the apex and brown seed 
colour. Fruit shape at the basal end was obtuse in HW1, 
HW2 and HW3, while round in other two genotypes. 
Seed shape was elliptic in all the five genotypes (Table 1). 
Fruit shape of HW4 resembles with that of the loquat 
cultivars, ‘Magdal’ and ‘Tanaka’ in Spain, which have been 
reported to have obovoid shape of fruit and elliptical seeds. 
The other four genotypes have round fruits and elliptical 
seeds as has been observed in ‘Saval-2’ (Llácer et al., 2003).  
 
Fruit characteristics: Fruit characteristics of the genotypes 
are given in Table 2. Fruit length was maximum in HW2 

(3.66 cm) followed by HW4 (3.62 cm) and HW3 (3.53 cm), 
all the three being at par. Lowest fruit length with significant 
difference was noted in HW5 (2.87 cm). Maximum fruit 
width was observed in HW4 (3.18 cm) followed by HW2 
(2.90 cm) with a significant difference. Fruit width was 
significantly lowest in HW1 (2.53 cm).  
Width length index was highest in HW5 (0.89) followed by 
HW4 (0.88) both being at par. HW1 had the lowest width 
length index (0.77). Fruit weight was highest in HW4 (16.20 
g) followed by HW2 (15.65 g) both being at par. Minimum 
fruit weight was noted in HW5 (9.54 g) which was 
significantly low than the other genotypes. Flesh seed ratio 
by weight was highest in HW2 (2.55) followed by HW4 
(2.50) with non significant difference. HW5 had the lowest 
flesh seed ratio by weight (1.67) and was significantly at the 
bottom. Maximum number of fruits per bunch were recorded 
in HW1 (18.92) followed by HW5 (15.42) with a significant 
difference. This number was lowest in HW4 (11.05). Time 
taken from full bloom to maturity was highest in HW2 
(127.83 days) which was significantly higher than HW5 
(124.17 days) and all other genotypes. This period was 
shortest in HW3 (121.50 days). Genotype HW4 was at the 
top in terms of fruit yield per plant (50.30 kg) and was 
followed by HW2 (46.41 kg) with a significant difference. 
Lowest yield per plant was observed in HW5 (30.50 kg).  
The highest fruit weight observed in HW4 (16.20 g) was 
somewhat comparable with ‘Kumquat loquat’ (Huang et al. 
2007) which had a fruit weight of 18.00 g and even greater 
than ‘Taishan Zhong’ cultivar which has fruit weight of 
12.80 g (He et al., 2007). But such fruit size and weight is 
not so much admirable because there are a number of 
cultivars in China, Spain, Turkey and even Pakistan which 
have fruit weights many times higher than that of HW4. In 
Japan, ‘Satomi’ and ‘Fusakikari’ had fruit weight of 65 g 
and 75 g respectively (Nakai et al., 1990). ‘Hongdenglong’ 
in China (Jiang et al., 2001), ‘Algerie’ in Spain (Llácer et 
al., 2003), ‘Nespolone di Trabia’ in Italy (Insero et al., 2003) 
and ‘Ottawiani’ in Turkey (Yalcin and Paydas, 1995) were 
observed to have fruit weight of  63.1 g, 65.0 g, 50.40 g and 
49.78 g, respectively.  
Genotypes of Hasan Abdal and Wah have flesh seed ratio 
lower than that found in the leading  loquat  cultivars  of  the 

 
Table 1. Fruit and seed morphology of 5 loquat genotypes at Hasan Abdal and Wah 
Genotypes  Skin colour Pulp 

colour 
Fruit 
shape 

Fruit shape at 
the basal end  

Fruit shape 
at the apex 

Seed colour Seed 
shape 

HW1 Orange  Orange Round Obtuse Raised Light brown Elliptic 
HW2 Orange yellow Orange  Round Obtuse  Raised Light brown Elliptic 
HW3 Orange yellow Orange Round Obtuse Raised Light brown Elliptic 
HW4 Orange yellow Yellow Obovoid Round Flat Brown Elliptic 
HW5 Orange yellow Orange Round Round Raised Light brown Elliptic 
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world. In Turkey, ‘Gold Nugget’, ‘Baffico’ and ‘Kanro’ in 
Turkey were found to have a flesh seed ratio of 3.83, 4.16 
and 5.42, respectively (Durgac et al., 2006). In Italy, flesh 
seed ratio in ‘Vainiglia’, ‘Ferdinando’ ‘Peluche’ and 
‘Magdal’ have been found to be 5.4, 5.3, 5.9 and 6.5 

respectively (Insero et al., 2003). In Spain ‘Cardona’, 
Buenet’, ‘Peluches’ and ‘Tanaka’ were observed to have 
high flesh seed ratios of 6.20, 7.08, 7.48 and 5.38 
respectively (Llácer et al., 2003). 
Fruit yield per plant in the genotypes of Hasan Abdal and 

Table 2. Fruit characteristics of 5 loquat genotypes at Hasan Abdal and Wah 
Fruit characteristics Year HW1 HW2 HW3 HW4 HW5 CV 

% 
Fruit length (cm) Year I 3.28 ab 3.68 a 3.53 a 3.59 a 2.88 b 6.54 

Year II 3.25 b 3.65 a 3.54 ab 3.64 a 2.86 c 5.85 
Mean 3.27 B 3.66 A 3.53 A 3.62 A 2.87 C 6.20 

Fruit width (cm) Year I 2.55 c 2.91 ab 2.79 bc 3.15 a 2.56 c 4.62 
Year II 2.50 c 2.88 b 2.79 b 3.20 a 2.53 c 4.11 
Mean 2.53 C 2.90 B 2.79 B 3.18 A 2.54 C 4.37 

Width Length Index Year I 0.77 b 0.79 b 0.79 b 0.88 a 0.89 a 3.05 
Year II 0.77 b 0.79 b 0.79 b 0.88 a 0.88 a 2.80 
Mean 0.77 B 0.79 B 0.79 B 0.88 A 0.89 A 2..92 

Fruit weight  (g) Year I 13.51 b 15.86 a 14.82 ab 15.82 a 9.65 c 7.62 
Year II 13.19 b 15.45 a 14.98 a 16.58 a 9.43 c 5.98 
Mean 13.35 C 15.65 AB 14.90 B 16.20 A 9.54 D 6.85 

Flesh seed ratio Year I 2.27 b 2.56 a 2.23 b 2.50 a 1.68 c 4.27 
Year II 2.23 b 2.54 a 2.25 b 2.49 a 1.66 c 3.57 
Mean 2.25 B 2.55 A 2.24 B 2.50 A 1.67 C 3.94 

Fruits per bunch Year I 19.10 a 14.67 bc 13.83 c 11.23 d 15.63 b 4.09 
Year II 18.73 a 14.17 bc 13.30 c 10.87 d 15.20 b 5.69 
Mean 18.92 A 14.42 C 13.57 C 11.05 D 15.42 B 4.93 

Days from full bloom to 
maturity 

Year I 123.00 b 127.67 a 121.00 b 122.33 b 123.67 b 1.14 
Year II 124.33 b 128.00 a 122.00 b 123.00 b 124.67 b 0.70 
Mean 123.67 B 127.83 A 121.50 C 122.67 BC 124.17 B 0.95 

Yield per tree (kg) Year I 41.18 b 45.78 a 35.30 c 49.50 a 29.95 d 5.01 
Year II 42.88 c 47.03 b 36.40 d 51.10 a 31.05 e 3.65 
Mean 42.03 C 46.41 B 35.85 D 50.30 A 30.50 E 4.36 

Means not sharing a letter differ significantly at p < 0.05 
Small letters relate to the means of Year I or Year II while capital letters to the combined analysis 
 
Table 3. Seed characteristics of five loquat genotypes at Hasan Abdal and Wah 
Genotypes Number of seeds per fruit Seed weight (g) Seed content per fruit (g) 

Year I Year II Mean Year I Year II Mean Year I Year II Mean 
HW1 2.97 c 3.02 d 2.99 D 1.39 a 1.36 a 1.38 A 4.13 ab 4.09 c 4.11 B 
HW2 3.42 bc 3.45 c 3.43 C 1.30 b 1.26 b 1.28 B 4.45 a 4.36 bc 4.40 A 
HW3 4.67 a 4.72 a 4.69 A 0.98 d 0.98 d 0.98 E 4.59 a 4.62 ab 4.61 A   
HW4 3.83 b 3.87 b 3.85 B 1.18 c 1.23 b 1.21 C 4.52 a 4.75 a 4.64 A 
HW5 3.17 c 3.23 cd 3.20 CD 1.14 c 1.10 c 1.12 D 3.60 b 3.55 d 3.58 C 
CV % 6.64 5.55 6.11 3.66 2.91 3.31 6.68 4.07 5.53 
Means not sharing a letter differ significantly at p < 0.05 
Small letters relate to the means of Year I or Year II while capital letters to the combined analysis 
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Wah is higher than that of ‘Kanro’ (Karadeniz, 2003), which 
produced 24.5 kg fruit per plant. But the leading loquat 
cultivars have been reported to give much better yields in the 
other countries. Yield per plant in ‘M. Marie’, ‘Champagne 
de Grasse’ (Karadeniz, 2003) in Turkey and ‘Algarie’ 
(Hermeso and Farre, 2003) in Spain has been reported to be 
69 kg, 70 kg and 74 kg, respectively.  
 
Seed characteristics: Significant differences were observed 
among the genotypes with respect to the seed characteristics 
studied (Table 3). The highest number of seeds per fruit was 
observed in HW3 (4.69) followed by HW4 (3.85) with a 
significant difference. This number was the lowest in HW1 
(2.99). All the genotypes were significantly different among 
each other with respect to seed weight. Seed weight was 
highest in HW1 (1.38 g) followed by HW2 (1.28 g) while 
minimum in HW3 (0.98 g).  
Genotypes HW4, HW3 and HW2 remained at top with 
reference to seed content per fruit (4.64 g. 4.61 g and 4.40 g, 
respectively). These genotypes remained at par with each 
other while significantly different from the other genotypes 
with reference to seed content per fruit. The lowest seed 
content per fruit was observed in HW5 (3.58 g). In Italy, 
‘Algarie’ variety has 4.10 seeds per fruit and average seed 
content per fruit is much higher (7.90 g) than the above 
genotypes. But the fruit weight of Algarie (57.70 g) is more 
than three times the weight of HW4 (Insero et al., 2003). 
‘Crisanto Amadeo’ and ‘Buenet’ in Spain had 3.60 and 2.50 
seeds per fruit, respectively (Llácer et al., 2003). In China, 
‘Taicheng 4’ (Xie et al., 2007) and ‘White loquat’ (Huang et 
al., 2007) were reported to have only 1.32 pand 2 seeds per 
fruit, respectively. 
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