Evaluation of physico-chemical characters of differentgenotypes of

karonda(Carissa carandas L.)

Abstract

The current study was conducted in 2021-2022 at the Post Graduate Laboratory of
the Department of Horticulture, School of Agriculture, ITM University Gwalior (M.P.).
The presents study was entitled to Study onCollection and Evaluation of Karonda
(Carissa carandas L.) Genotypes in Gwalior and Etawah Region. In the present
study, 20 Karonda genotypes collected from two region viz. Gwalior and Etawabh.
The experiment was laid out in Complete Randomized Block Design (CRD) with
three replications. The results highlighted that, the genotype GKry produced
maximum fruit weight (3.96 g), fruit width(18.47 mm). The genotype GKrig, GKryy,
GKry2, EKrig and EKryo produced highest number of seed per fruit (3.0) and seed
weight (0.50 g). However, the genotype EKris had maximum total soluble solids
(6.17°Brix). However, the genotype EKryg produced highest TSS: acid ratio (4.95)
and ascorbic acid (40.76 mg/100g). The genotype GKry, and GKry3 had maximum
pH of the juice (6.43) and acidity (2.44%). Whereas, the genotype GKrg had
maximum reducing sugar (16.64%) and total sugar (45.20%). Thus, on the basis of
present study it may be concluded that the genotype GKrg, GKrg GKrig, GKri1, GKrya,

GKry3, EKri4, EKrig and EKryo superior among all the genotypes.
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1. INTRODUCTION

Karonda (Carissa carandas L.) of familyapocynaceae and having
chromosome number 2n=2x=22, is an underutilized fruit plant which thrives well
throughout tropical and subtropical climate. It is native to India and also grown widely
in other parts of world like Nepal, Afghanistan, South Africa, Malaysia, Indonesia, Sri
Lanka and Australia etc. In India, itgrows wild in states of Bihar, West Bengal, Uttar
Pradesh, lower, outer and middle Himalayas, Uttarakhand, Maharashtra, Rajasthan
and parts of southern India (Malik et al.,2010)ThegenusCarissa comprises of more

than 25 species. It is an evergreen, spiny shrub which is found growing wild in India,



Sri Lanka, Indonesia, Myanmar, Pakistan, Malaysia and South Africa. It is a hardy,
drought-tolerant species which does well in a wide range of soil conditions. This crop
is well adapted for arid tropics and sub-tropics since it can withstand high
temperatures thrive well as a rainfed crop, and gives yield with the minimum

management.

The flowers are pentamerous, white colored star shaped. Inflorescence is
terminal corymbose cyme. Flowering and fruiting take place twice a year. The
primary blooming season occurs in March-April, and fruit matures in August-
September, allowing the plants to benefit the most from monsoon rain. The second
flowering season is during October-November.The mature fruits are consumed
which have taste varying from acidic to sweet, containing a high amount of pectin
which makes it useful for the preparation of different products such as jelly, jam,
squash, sauce and syrup. Sour and astringent unripe fruits are traditionally used for

preparation of pickles and chutney.

Karonda is a very hardy shrub and it is successfully cultivated in tropical and
sub-tropical climatic conditions. However, heavy rainfall and waterlogged conditions
are harmful. Soil is not a limiting factor for its cultivation. It can be grown on a wide
range of soils including saline and sodic soils (Bose et al., 1999). In karonda, on the
basis of fruit colour, three categories are recognized: pink-white, greenish pink and
reddish purple. The fruits of pink variety are white and change to pink at maturity.
The colour of reddish-purple fruits is green at immature stage, which changes to

reddish purple at maturity.
2. Materials and methods

Twenty samples of karonda fruit taken from two different places i.e, Gwalior and
Etawah. After accession to record observation on fruit physical parametersi.e; fruit
weight, number of seeds per unit and fruit chemical parameters i.e; Total Soluble
Solids (TSS°Brix), Tritratable acidity (%), Ascorbic acid (mg/100g).

2.1List 1: Details of Genotype used for the study

Sr. No. Genotypes Name Symbol Used
1 Gwalior Karonda 1 GKr,
2 Gwalior Karonda 2 GKrz




3 Gwalior Karonda 3 GKr3
4 Gwalior Karonda 4 GKry
5 Gwalior Karonda 5 GKrs
6 Gwalior Karonda 6 GKirg
7 Gwalior Karonda 7 GKrz
8 Gwalior Karonda 8 GKrg
9 Gwalior Karonda 9 GKrg
10 Gwalior Karonda 10 GKrip
11 EtawahKaronda 11 EKry1
12 EtawahKaronda 12 EKri2
13 EtawahKaronda 13 EKry3
14 EtawahKaronda 14 EKri4
15 EtawahKaronda 15 EKris
16 EtawahKaronda 16 EKrie
17 EtawahKaronda 17 EKry7
18 EtawahKaronda 18 EKrig
19 EtawahKaronda 19 EKryg
20 EtawahKaronda 20 EKryg

2.2 Statistical analysis

The experiments were conducted in three replication and the statistical
analysis of data was done by computer software “SPSS” for the analysis of variance
as the method describe by Panse and Sukhatme, (1985) for Completely
Randomized Design.

3. Result

3.1 Physical parameters of karonda

3.1.1 Fruit weight (g)

The individual fruit weight of three fully matured fruits was recorded with the help of
electronic balance and data were subjected to statistical analysis. Mean weight of
Karonda fruits have been present in Table .1 and Fig..1. The significant variation in

individual fruit weight was observed in all twenty genotypes of Karonda which were



collected from Gwalior and Etawah. However, the individual fruit weight ranged from
2.25¢ to 3.96g was observed from 20 genotypes of Karonda. The maximum (3.96 g)
individual fruit weight was observed from genotypes GKry. It was at par with the
genotypes EKri7. However, the minimum (2.25g) individual fruit weight was observed
from the genotypes EKr7.

Table.1 Average individual fruit weight (g) and weight of three fruits (g) of
different Karonda (Carissa carandas L.) genotypes

Weight of three fruits

Genotypes Fruit weight ()
(9)

GKry 2.82 8.80
GKr, 2.86 8.60
GKrs 3.17 9.49
GKr, 3.83 11.50
GKirs 3.88 11.66
GKrg 3.29 9.91
GKry 3.68 11.07
GKrg 2.71 8.15
GKrg 3.96 11.90
GKryo 3.04 9.15
EKry 3.02 9.90
EKri, 2.73 10.23
EKris 3.22 9.10
EKria 3.67 9.84
EKrys 2.86 9.82
EKris 2.66 9.68
EKriy 2.25 11.13
EKrig 2.75 10.63
EKrig 3.16 11.70
EKrzo 3.20 10.70
SED 0.35 0.91
SEM(2) 0.43 1.12

CD (at 1%) 0.97 2.48
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Fig 1:Graphical presentation showing fruit weight variation in different genotypes

3.1.2 Number of seeds per fruit

The number of seed per fruit of three fully matured fruits was counted
manually after the cutting of fruits and data was subjected to statistical analysis.
Average value of number of seeds per fruit for the twenty genotypes under
evaluation has been presented in Table 2 and Fig. 2 The significant variation in
number of seeds per fruit of Karonda was observed in all twenty genotypes which
were collected from Gwalior and Etawah.However, the number of seeds per fruit
ranged from 2.00 to 3.00 was observed from 20 genotypes of Karonda. It was
observed that the genotypesEKrio, EKri1, EKri, EKrig, and EKryo, had maximum
(3.00) number of seeds per fruit. It was at par with the genotypes, GKr,, EKrs, EKr7,
EKrg, EKrg, EKri3 and EKry4 respectively. However, the minimum (2.00) number of
seeds per fruit was observed from the genotypes GKr,, EKrs, EKr;, EKrg, EKrg, EKr13
and EKry4 respectively.
Table.2. Average number of seed per fruit and seed weight (g) of different Karonda

(Carissa carandas L.) genotypes

Genotypes Number of seed per fruit Seed weight (g)
GKry 2.67 0.43
GKr; 2.00 0.33

GKrs3 2.00 0.30



GKry 2.33 0.33

GKrs 2.67 0.33
GKre 2.33 0.20
GKr, 2.00 0.30
GKrg 2.00 0.30
GKrg 2.00 0.23
GKrio 3.00 0.50
EKri 3.00 0.37
EKr1 3.00 0.43
EKr1is 2.00 0.30
EKria 2.00 0.43
EKris 2.33 0.27
EKr1e 2.67 0.27
EKr1i7 2.33 0.23
EKrig 2.33 0.23
EKrig 3.00 0.37
EKr20 3.00 0.43
SED 0.29 0.07
SEM(2) 0.36 0.09
CD (at 1%) 0.81 0.21

3.2 Fruit chemical parameters

3.2.1 Total Soluble Solids (°Brix)

The total soluble solids of Karonda fruits were observed with the help of digital
refractometer from three randomly selected fully matured fruits and data were
subjected to statistical analysis. The mean value of total soluble solids of twenty
Karonda genotypes has been present in Table 3 and Fig. 3. The significant variation
in total soluble solids of Karonda fruits were observed in all twenty genotypes of
Karonda which were collected from Gwalior and Etawah. However, the total soluble
solids of Karonda fruits were ranged from 4.63°Brix to 6.17°Brix was observed from
20 genotypes of Karonda. The maximum (6.17°Brix) seed weight was observed from
genotypes EKry4. It was at par with rest of the genotypes. However, the minimum

(4.63°Brix) seed weight was observed from the genotypes GKrjs.



3.2.2 Titrable acidity (%)

The titratable acidityof Karonda fruits were observed from three randomly
selected fully matured fruits and data were subjected to statistical analysis. The
mean value of titrable acidity of twenty Karonda genotypes has been present in
Table 3 and Fig. 3. The significant variation in Titratable acidityof Karonda fruits were
observed in all twenty genotypes of Karonda which were collected from Gwalior and
Etawah. However, titratable acidityof Karonda fruits were ranged from 0.95 % to 2.80
% was observed from 20 genotypes of Karonda. The maximum (2.80 %) titratable
aciditywas observed from genotypes EKr6. It was at par with the genotypes EKrl6,
EKri7, EKrig, EKrig and EKryg respectively. However, the minimum (0.95 %) titrable
aciditywas observed from the genotypes EKrg.

3.2.3 TSS:acid ratio

The TSS:acid ratio of Karonda fruits were observed by dividing total soluble solids by
titrable acidity and data were subjected to statistical analysis. The mean value of
TSS:acid ratio of twenty Karonda genotypes has been present in Table 3 and Fig. 3.
The significant variation in TSS:acid ratio of Karonda fruits were observed in all
twenty genotypes of Karonda which were collected from Gwalior and Etawah.
However, TSS:acid ratio of Karonda fruits were ranged from 1.78 to 4.85 was
observed from 20 genotypes of Karonda. The maximum (4.85) TSS:acid ratio was
observed from genotypes EKrg. It was at par with the genotypes GKr6 and GKrs.
However, the minimum (1.78) TSS:acid ratio was observed from the genotypes
GKrg.

Table 3. Average total soluble solids (°Brix), titrable acidity (%) and TSS:acid ratio
of different Karonda (Carissa carandas L.) genotypes

Total Soluble Solids  Titrable acidity

Genotypes TSS:acid ratio
(TSS°Brix) (%)
GKry 5.33 2.17 2.46
GKr; 5.00 2.00 2.50
GKrs 4.93 1.87 2.63
GKry4 4.90 2.08 2.36
GKrs 4.93 2.15 2.29
GKrg 5.00 2.80 1.78

GKrz 4.77 1.69 2.81



GKrg 4.93 2.58 1.91
GKre 4.97 2.16 2.30
GKrio 4.93 2.11 2.34
EKri 4.87 2.12 2.29
EKr1o 4.90 1.93 2.54
EKrs 4.90 2.44 2.01
EKr14 6.17 2.00 3.08
EKr1s 4.63 2.37 1.96
EKr16 4.83 1.00 4.85
EKr17 4.77 1.04 458
EKr1s 4.87 1.56 3.12
EKr1o 4.70 0.95 4.95
EKra0 4.67 1.25 3.73
SED 0.22 0.43 1.36
SEM(%) 0.27 0.53 1.11
CD (at 1%) 0.60 1.17 3.01
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Fig 2Average total soluble solids (TSS°Brix), titratable acidity (%) and TSS: ratio of
different Karonda (Carissa carandas L.) genotypes

3.5 pH of the juice

The pH of the juice of Karonda fruits were observed by using litmus paper and data
were subjected to statistical analysis. The mean value of pH of the juice of twenty
Karonda genotypes has been present in Table 4and Fig. 3. The significant variation
pH of the juice of Karonda fruits were observed in all twenty genotypes of Karonda
which were collected from Gwalior and Etawah. However, pH of the juice of Karonda
fruits were ranged from 5.60 to 6.43 was observed from 20 genotypes of Karonda.
The maximum (6.43) pH of the juice was observed from genotypes EKrj,. It was at
par with the morphotype EKr;7. The minimum (5.60) pH of the juicewas observed
from the genotypes EKr7.

3.6 Ascorbic acid (mg/100g)

Data was observed on ascorbic acid and presented in Table 4and Fig. 3 The
significant variation was observed in 20 genotypes of Karonda fruits.However, the
ascorbic acid of Karonda fruits was ranged from 31.30 mg/100g to 40.76 mg/100g.
The maximum (40.76 mg/100g) ascorbic acid was observed in genotypes GKrg. It
was at par with the rest of the genotypes. The minimum (31.30 mg/100g) ascorbic

acid was observed in the genotypes GKrs.



Table 4Average pH of the juice and ascorbic acid (mg/100g) of different Karonda

(Carissa carandas L.) genotypes

Ascorbic acid

Genotypes PH of the juice (mg/100)
GKr; 6.23 33.38
GKr, 5.83 34.36
GKrs 6.30 31.98
Ky 5.87 35.45
GKrs 6.37 31.30
GKre 6.40 32.14
oK) 6.13 35.32
GKre 6.13 36.38
GKro 6.40 40.76
Ko 6.17 34.55
EKry; 6.37 34.33
EKr1, 6.43 32.34
EKri 6.30 31.41
EKri 6.17 33.07
EKrs 6.07 32.20
EKr6 6.30 37.57
EKry7 5.60 35.59
EKrig 6.33 36.24
EKrig 6.27 32.45
EKrz0 6.40 32.80
SED 0.27 0.88
SEM(2) 0.33 1.08

CD (at 1%) 0.74 2.40
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Fig 3.Average pH of the juice and ascorbic acid (mg/100) of different Karonda

(Carissa carandas L.) genotypes

4. Discussion

On the basis of the findings, an attempt has been made in this chapter to explain the
possible reasons of variations obtained. The result has been discussed in the light of
literature available for the different characters under study. The experiment was
laid out in the Completely Randomized Block Design with three replications
and each replication was comprised of twenty Karonda genotypes which were
collected from Gwalior and Etawah.

The findings are briefly discussed and interpreted in support of the findings of the
previous research work pertaining to “Studies on collection and evaluation of
Karonda (Carissa carandas L.) genotypes in Gwalior and Etawah Region”. During
the course of discussion an effort has been made to establish relationship between
various physical parameters (viz.,individual Fruit weight (g), number of seeds per
fruit and seed weight (g)), chemical parameter (viz., Total Soluble Solids (TSS°Brix),
titrable acidity (%)TSS:acid ratio, pH of the juice, ascorbic acid (mg/100). However,
the results on thesis aspects given in the preceding chapter are being discussed as

under:



4.1 Evaluation of morphological characters of Karonda (Carissa carandas L.)
fruits of different genotypes

Morphological characterization is the primary step useful in identification,
assessment and subsequent selection of elite forms. The prime advantages of
morphological traits are simplicity and rapid, inexpensive assays, even from
herbarium specimens and other dead tissues (Kishor et al., 2019). In most cases,
morphological traits are evaluated manually and are thereby subjective and do not
define the potential use of any genotype, even though these traits have long been
the means of studying variability among populations in fruit crops. Quantitative and
gualitative fruit traits have been found useful in identification and assessment of
variability and selection of elite forms for fruit production on a large scale.

In the present study genotypes also exhibited diversity in individual fruit weight,
weight of three fruits, number of seeds per fruit and seed weight different genotypes
of Karonda showing large differences between maximum and minimum values. It is
clear from the results that the Karonda accessions varied significantly with regard to
the majority of the morphological characters. The results of morphological
characterization of Karonda genotypes are presented in Table 4. The Karonda
genotypes varied significantly with ranged to all the fruit morphological characters
except individual fruit weight which varied from 2.25 g to 3.96 g and maximum (3.96
g) individual fruit weight was observed from the mophotypesEKri;. The weight of
three fruits varied from 8.60 g to 11.90 g and maximum (11.90 g) in the genotypes
GKr9. These results are in confirmation with Hiregoudra (2012) who also observed
significant variation in the size of Karonda fruits.Differences in fruit size may be
primarily due to plant vigour, competition among fruits in the inflorescence, number
and size of developed achenes, differences in activity among the achenes in the
production of growth material, climatic conditions, irrigation and plant nutrients
(Kishor et al., 2019). The number of seeds per fruit ranged from 2.00 to 3.00 and the
highest (3.00) number of seeds per was observed under the mophotypesEKrio,
EKr11, EKri2, EKryg, and EKryo. Whereas, the seed weight of Karonda fruits varied
from 0.20 g to 0.50 g and the maximum (0.50 g) seed weight was observed from the
genotypes EKrl3. These results were conformity with the results of Dalal et al.
(2010) in Karonda. Greater variability among the jamun genotypes were also
reported by Prakash et al. (2010). Weight on the other hand is an important factor in

judging its compactness, maturity, juice content and level of chemical constituents



(Babu et al., 2019). Meghwal et al. (2014) also reported significant variations in fruit
length, weight, volume, diameter, number of seeds, and vitamin C content in karonda
genotypes collected from different regions of Rajasthan, Gujarat and Uttaranchal.
Further, selection and correct identification of genotypes is essential for any breeding
and improvement effort, is difficult, inefficient and inaccurate when based on
morphological traits alone. Even though a high number of descriptors are used
(Thomas et al., 1994), this due to some phenotypic traits are difficult to describe, and
phenotypic data may be influenced by environmental factors and growing conditions,
in addition to quantitative inheritance, or partial and complete dominance often
confound the expression of genetic traits. Vasugi et al. (2012) considering the
difficulties involved in the traditional divergence studies based on morphological
characterization; microsatellites were successfully used for genetic diversity analysis
of the unique indigenous mango accessions. The disadvantages of morphological
characterizations are their low polymorphism, heritability and sensitivity to changes
in environmental conditions. Having effective means of intracultivar variability
identification and verification, therefore, is important. Reliable gene markers should
be identified.

To find out the best quality karonda (Carissa carandas L.) genotypes

Qualitative characteristics provide quite useful information particularly from nutritional
and biochemical point of view. The main factors responsible for variation in fruit
composition are climatic and nutritional conditions and fruit load on plants.

In a previous study by Patil et al. (2017) significant difference among the Karonda
genotypes were reported with respect to quality parameters such as titratable acidity,
reducing sugar, non-reducing sugar and total sugar which was attributed to the
genetic makeup of genotypes and the prevailing climatic conditions.

In the present study the chemical parameters are presented in the Table.4.The
content of total soluble solids in Karonda genotypes fruit varied from 4.63°Brix to
6.17°Brix. Similar variation in TSS (16.11 to 23.00 °Brix) is also reported by Singh
(2002).Thetitratable acidity percentage ranged from 0.95 % to 2.80 %. The similar
results observed by Awasthi et al. (1986) who observed significant variation in acid
content of Karonda fruits. The ascorbic acid ranged from 31.30 mg/100g to 40.76
mg/100g. These results are in confirmation with result of Hiregoudra (2012) who
observed significant variation in ascorbic acid content of Karonda
fruits.However,theTSS:acid ratio varied from 1.78 to 4.85, pH of the juice ranged



from 5.60 to 6.43carandas accessions developed at field genebank in CAZRI.
Variations in the germplasm of Karonda with regard to physico-chemical characters,
maturity period and yield components have also been reported from Punjab (Bal,
2003).

Conclusion

On the basis of present study entitled “Studies on collection and evaluation of
karonda (Carissa carandasL.) genotypes in Gwalior and Etawah Region” it may be
concluded that the genotype GKrg produced maximum Individual Fruit Weight (3.96
0), Weight of three Fruits (11.90 g), The genotype GKrip, GKrii, GKriz, EKrig and
EKryo produced highest number of seed per fruit (3.0) and seed weight (0.50 Q).
However, the genotype EKry; had maximum total soluble solids (6.17°Brix).
However, the genotype EKrig produced highest TSS:acid ratio (4.95) and ascorbic
acid (40.76 mg/100g). The genotype GKry, and GKri3 had maximum pH of the juice
(6.43) and acidity (2.44%).
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