
INTRODUCTION
Sweet orange is a most popular citrus fruit both in tropics

and sub-tropics. In Maharashtra state and Marathwada region
of the state innumerable seedling of sweet orange are in
cultivation. The variation existing in these seedlings has not
been exploited for improvement. Attempts to improve sweet
orange by selection have been very meagre. Therefore, there
are very few released varieties are available for commercial
cultivation. Similarly, information about extent of variability,
correlation and physico-chemical characters of fruit and yield
of different types is needed to plan improvement programme.
The present survey and selection work was undertaken with
this sole objective.

MATERIAL  AND  METHODS
The Aurangabad and Jalna district of Marathwada region

were selected for survey for superior types of sweet orange.

The survey was undertaken during October-2012 to
November-2012 during regular fruiting of Ambia Bahar. The
selected sweet orange locations were visited to collect required
information and samples. The promising type from each
location was observed carefully for fruiting along with other
desirable characters. The yield of selected tree was recorded
in terms of number of fruits per tree and weight of fruits in kg.
From selected tree of each orchard, 5 fruits of uniform size and
maturity were collected randomly from all the sides of the tree.
The fruit sample were packed in polythene bag separately for
each genotype and brought to laboratory for further study.
Physico-chemical analysis of fruit samples were carried out in
laboratory, Department of Horticulture, College of Agriculture,
Marathwada Krishi Vidyapeeth, Parbhani (M.S.) as per the
scientific standard and methods. The data obtained on
physico-chemical characters of fruit and other aspects of sweet
orange were analyzed statistically for the variability, correlation
co-efficient and path co-efficient.
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RESULTS  AND  DISCUSSION
The findings of the present study as well as relevant

discussion have been presented under following heads :

Variability studies :
Selected sweet orange types showed a wide range of

variation for physico-chemical characteristics presented in
Table 1.

Physical characteristics :
The number of fruits per tree ranged from 208 (ABD-9)

to 436 (JAL-14). It may be due to more height and spread.
Jadhao (2012) recorded 299 to 410 range for number of fruits
per tree which support present findings. The average weight
of fruit was 242.27g and it ranged from 137.76g (ABD-13) to
321.26g (JAL-1). It may be due to variation in package of
practices. The average yield of fruits per tree was 75.63 kg.
The variability in yield of fruits per tree ranged from 38.76 kg
(ABD-7) to 106.44 kg (ABD-1). This difference observed due
to more number of fruits and variation in weight. Length of
fruit ranged from 6.00 cm (ABD-13) to 9.20 cm (JAL-3). Breadth
of fruit ranged from 6.00 cm (ABD-7 and ABD-13) to 8.93 cm
(JAL-1). Kale (2009) and Jadhao (2012) recorded analogous
results to the present finding. Rind thickness of fruit varied
from 3.86 mm in JAL-14 to 8.90 mm in ABD-10. It may be due to
variability in size of fruit. JAL-8 recorded significantly minimum
rind percentage (21.34%), while ABD-10 recorded highest rind
percentage (34.35%). It may be due to variability in size of
fruit and more rind thickness. In case of juice percentage,
ABD-7 (56.16%) recorded highest juice percentage while the
lowest juice percentage was recorded in JAL-15 (31.76%).
Tilekar (2011) also reported maximum juice content 57.86 per
cnet in sweet orange. The average number of seeds per fruit
was found 17.15 and JAL-6 (14.33) recorded minimum numbers
of seeds per fruit, while JAL-3, JAL-12 and ABD-9 (21.66)
recorded highest numbers of seeds per fruit. JAL-1 (11.66)
recorded maximum number of segments per fruit while the
lowest number of segments per fruit was recorded in ABD-13,
JAL-3 and JAL-12 (9.33). The variation in number of segments
may be due to size of fruits. Findings of Patil (2004), Kale
(2009) and Jadhao (2012) are in agreement with the observations
recorded in the present investigation.

Chemical characters of fruits :
The highest TSS was obtained from the fruits of JAL-10

(12.03 0Brix) while the lowest TSS was found in ABD-12 (8.03
0Brix). The acidity of juice of selected 28 types varied between
0.33 in JAL-15 to 0.47 per cent in ABD-4, ABD-6 and JAL-12
with the mean value 0.39 per cent. The percentage of total
sugars was highest in JAL-10 (7.74%) and lowest in ABD-6
(5.42%). The percentage of reducing sugars was highest in
ABD-10 (4.70%) and lowest in JAL-11 (3.29%). The percentage
of non-reducing sugars was highest in JAL-10 (3.32%) and

lowest in ABD-4 (1.82%). Results are similar as observed by
Barkule et. al (2008).

Correlation studies :
Correlation co-efficient between different pairs of

characters is presented in Table 1. Yield of fruits per tree was
highly significant and positively correlated with the number
of fruits per tree, breadth of fruit and rind percentage. Kakde
(1982) reported yield of fruits and number of fruits per tree
were highly correlated with each other. The correlation of
number of fruits per tree was highly significant and positive
with the yield of fruits per tree. The correlation of weight of
fruit was highly significant and positive with the length of
fruit and breadth of fruit. Similar association was observed by
Tilekar (2011) and Khandavi (2012).

Length of fruit was highly significant and positively
correlated with the breadth of fruit, weight of fruit and rind
thickness. Breadth of fruit was highly significant and positively
correlated with the length of fruit, weight of fruit, yield of fruit
per tree and rind percentage. Kakde (1982) reported size of
fruit and weight of fruit were highly correlated with each other.

Correlation observed between rind thickness and length
of fruit and number of seeds was positive and significant.
Rind percentage showed significant and positive correlation
with the breadth of fruit and yield of fruit per tree. Pingle
(2011) reported similar correlations. Number of seeds was
significant and positively correlated with the length of fruit
and rind thickness.

TSS, total sugar and reducing sugar exhibited highly
significant and positively correlated with each other as well
as having negative but highly significant correlation with the
acidity. Tilekar (2011) reported similar result and correlation
about TSS, total sugar, reducing sugar and acidity while, Pingle
(2011) reported negative association of acidity with TSS.

Path analysis studies :
Values for direct and indirect effects of different

characters on yield are presented in Table 3. Path analysis
indicated that number of fruits per tree showed highest positive
direct effect on yield of fruits followed by weight of fruit.
Length of fruit, rind thickness, number of segments, juice
percentage, TSS and acidity also showed positive direct effect
on yield of fruits. Remaining other characters showed negative
direct effect on yield and this have no significance in selection
programme. Similar findings were also reported by Alam et al.
(1998); Chaudhary et al. (2000) and Hossain et al. (2000).

Conclusion :
Above results of present investigation showed

relationship between various characters of fruit and yield of
various sweet orange types under study. The correlation
between yield and number of fruits per plant was found to
be positively significant. As well as number of fruits per tree
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showed highest positive direct effect on yield of fruits. The
study of variability also indicated that effective improvement
can be made for number of fruits per tree and yield per tree
by selection from existing population. Thus, these two
statistical parameters proved very useful in exercising the
selection of promising sweet orange types in the present
investigation. So, the overall studies indicated that the type
JAL-11, JAL-14, ABD-1 and ABD-3 being productive and
superior  in quality stands for  selection and further
improvement.
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