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Acid lime (Citrus aurantifolia Swingle) is one of the important fruit crops cultivated in wide range
of climate and altitudinal gradients in Nepal. However, Nepal is not self sufficient in acid lime
production and need to import huge quantity to fulfill the ever growing demand. The productivity
and quality of acid lime fruit are declining in every new generation due to the interspecies crossing
and diseases. Hence, in order to assess the phenotypic, physicochemical and genetic diversity of
existing acid lime, a field and lab experiment were conducted during 2008-2011 A. D. at different
agro ecological domains in eastern part of Nepal. A survey was conducted at three agro-ecological
domains viz., (i) high hills (above 1200 masl) (ii) mid hills (600-1200 masl) and (iii) Terai (below
600 masl) in the eastern part of Nepal. Out of 2856 bearing trees, 62 were selected randomly and
tagged for the entire study. Variation in the phenotypic characteristics was found among the 62
landraces. On the basis of phenotypic characters, highly positive correlation was found in trunk
diameter and canopy volume with altitude range. Diversity of fruit quality in 62 bearing trees from
different ecological domains was also assessed. A total of 620 fruit samples were collected in the
main production season of the year 2010 and 2011 A. D., from 62 selected trees of three agro-
ecological domains. Elite landraces were selected on the basis of scoring fruit characters. High
variation of vitamin C was observed between the terai (57.4 mg) and high hill (72.5 mg) samples.
Similarly, amount of juice varied from 36.8% to 44.1% in mid hill and terai respectively. In this
study, negative correlation was found in fruit weight, fruit diameter and juice percent whereas
positive correlation was found in pulp, peel, vitamin C, Total Soluble Solid (TSS) and Titratble
Acidity (TA) with altitude range. The total landraces were separated in five major cluster groups.
The variability distance of fruit characters in the cluster analysis was the highest in cluster group
V (11.82%) and the lowest in cluster group IV (3.83%). Polymerase Chain Reaction (PCR) based
on Microsatellite Markers or Simple Sequence Repeat (SSRs) Markers were used to access genetic
diversity within the acid lime landraces. Twelve SSR primer pairs were used to determine the
genetic diversity of 62 acid lime landraces. The highest number of alleles (32) was amplified by
the SSR primer pairs in terai landraces, followed by 31 alleles in the high hills and 30 alleles in
the mid hills. The polymorphic information content (PIC value) was higher in terai (0.52) as
compared to mid and high hills (0.50). The genetic similarity level among the acid lime landraces
was 0.54 in terai, 0.68 in mid hills and 0.69 in high hills. The results showed that, high genetic
diversity of acid lime landraces was found in the terai as compared to mid and high hills of Nepal.
SSR markers were found highly polymorphic and more informative as compared to other marker
systems for the assessment of genetic diversity. Regarding the position of fruits in the tree canopy,
the highest vitamin C (79.6mg) content was observed in the fruits harvested from the south side of
the tree canopy in the high hills and the lowest (62.8mg) was in the centre of the canopy, but in
terai regions, the highest vitamin C (58.7mg) was found in the fruits positioned at the northern side
of the canopy and the lowest was (41.8mg) in centre of the canopy. Similarly, the highest amount
of juice (43.9%) was observed in the fruits at southern side of the canopy and the lowest (36.6%)



was in centre, in the high hills. In high hills, the highest amount of TSS (8.2° Brix) and TA (7.2%)
was found in the fruits received from the southern part of the canopy and the lowest TSS (7.3°
Brix) and TA (7.0%) was observed in centre, but in terai the highest TSS (8.3 Brix) and TA (7.4%)
was observed in northern side and the lowest TSS (7.3 Brix) and TA (6.7%) was in centre of the
canopy. Based on the score of fruit characters, a total four landraces were found superior and
selected for conservation, breeding and variety development purpose. The identified landraces are
LD-23 and LT-17 from the higher hills, LD-49 from the mid hills and LM-44 from the terai region.
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