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Abstract: Current study was conducted at Citrus Research Institute (CRI), Sargodha, Pakistan. The main 
objective of the study was to evaluate citrus hybrids (NARC05-6, NARC05-14, NARC05-17 and NARC05-18) 
with control (Kinnow) for quality attributes like number of fruits per plant, fruit weight, fruit diameter, 
rind thickness, number of seeds, juice contents, Total soluble solid (TSS), acidity, TSS: TA ratio and 
vitamin C contents were recorded during the years  2012-13 and 2013-14. NARC05-17 produced higher 
number of fruits per plant (116) than Kinnow (97) and other hybrids during 2012-13. The increase in 
production during 2013-14 was observed and higher fruit numbers (505) per plant were recorded in 
NARC05-18. Bigger fruit size (7.6cm diameter) and higher fruit weight (200g) were found in NARC05-14. 
Higher juice content (47%) was obtained from Kinnow during 2012-13. To determine the optimum time 
of maturity indices, quality data of citrus hybrid and Kinnow were recorded on four different dates of 
harvesting (25th Nov, 10th Dec, 25th Dec, 10th Jan) during 2012-13 and 2013-14. Data recorded during 
2013-14 showed better TSS value in NARC05-18, as compared to Kinnow and other hybrids on all the 
dates of harvesting. Maximum TSS value was 11.2% on 25-11-2013 which gradually increased up to 
12.48% on harvesting date of 10th Jan, 2014, in hybrid NARC05-18. Overall results revealed that NARC05-

18 showed good results as compared to other hybrids tested. 
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INTRODUCTION 

Pakistan is one of the top ten citrus producing 
countries of the world and constitutes 31% share of 
total fruit production in the country. The area under 
citrus cultivation in Pakistan is 194 thousand hectares 
with the production of 2147.3 thousand tonnes (Anon, 
2011-12). Punjab contributes more than 90% citrus 
production and share of Kinnow in citrus production 
is 70%, which is mostly grown in district Sargodha. 
According to an estimate, approximately 95% of the 
total Kinnow produced all over the world is grown in 
Pakistan. Citrus export business in the world is 5 
billion US$ annually. However in Pakistan, citrus 
export business is only 100 million US$, which is 
only 2% share of total citrus export of the world. 

The main reason for low export is greater number 
of seeds and late maturity in Kinnow mandarin, which 
has a major share in citrus export. Due to seediness 
characteristics, it has less international acceptability. 
Kinnow is commercially cultivated in Pakistan and 
farmers have no alternative choice as genetic base of 
mandarin germplasm is very limited. One way of 
increasing export is the development of mandarin 

hybrid/cultivars having early maturity to extend the 
marketing period. Kinnow harvesting starts when the 
external colour becomes orange from December to 
February. The best harvesting time is mid January to 
mid February when fruit attains TSS to acid ratio of 
12:1 to 17:1 (Ghaffar et al., 2000). In Pakistan, only 
two cultivars (Kinnow and Feutrell’s Early) are 
commercially grown. Narrow choice of mandarin 
cultivars in the country leaves a little option for the 
consumers, which necessitates the introduction and 
testing of new varieties. The superiority of the 
cultivars could be due to growth behaviour as well as 
flowering and fruiting characters, hence different 
workers have given due attention to both these 
parameters. Fruit characteristics are considered as a 
key for evaluation, as reported by Hussain et al. 
(1972), who studied physiochemical characteristics of 
various citrus varieties to determine their commercial 
fitness. Yamada et al. (1995) developed an early 
maturity cultivar “Ariake” from the cross between 
Seik Navel orange and Clementine, the fruit was 
seedless and ripen during mid to late December with 
acid content fairly low. 
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Kinnow showed excellent organonolaptic value 
during February-March and minimum in early 
December (Khan et al., 2008). In Kinnow mandarin 
acidity tended to decrease from December till end of 
April. Acidity depends upon number of factors (Gill 
et al., 1986) and varies from year to year in the same 
cultivar. They reported maximum acidity in first week 
of November (1.36%) and minimum value in last 
week of March (0.51%). In these findings, the acid 
content of 0.70%-0.80% is considered of good 
quality. They also reported the consistent rise of TSS 
value of Kinnow mandarin till last week of February 
and then decreased up till end of April. Wutscher and 
Shull (1978) reported 10% TSS as acceptable 
maturity index in certain mandarin hybrids. There is 
no universal set of quality standard for citrus fruit. 
Organization for Economic Cooperation and 
Development countries restricted the criterion of TSS 
to acidity ratio of 8:1 for orange (OECD, 1971). 
Bhullar (1983) in Himachal Pradesh (India) worked 
out quality standard of TSS/acid ratio for varieties, 
namely, Mussambi, Jaffa, Pineapple and Blood Red 
as 22:1, 12.5:1, 16:1 and 17:1, respectively. Lodhi 
(1989) working with Kinnow mandarin found that 
juice percentage increased till end of April and 
decrease gradually after March. Khalid et al. (1993) 
reported higher TSS (10.3%) and low acidity (0.48%) 
in Salustiana orange cultivar. The work for genetic 
improvement of Kinnow was started in Fruit Program, 
Horticultural Research Institute (HRI), National 
Agricultural Research Centre (NARC), Islamabad, to 
develop early maturity citrus hybrids/cultivars. The 
crosses were made between Kinnow and Salustiana, 
Kinnow and Musammbi. Salustiana orange is seedless 
and early maturing cultivar (November) was used as 
pollen parent. Mussambi, which is well adopted in 
Punjab and matures in November, was also used as 
pollen parent. As a result, 4 hybrids were developed 
and confirmed through molecular marker (SSR). 
These hybrids were grafted on sour orange rootstock 
and planted at Citrus Research Institute (CRI), 
Sargodha, Pakistan, for evaluation studies during 
2008. The main objective of this study was to 
determine fruit quality attributes in the low-developed 
hybrids. 

MATERIALS AND METHODS 

Nursery plants of selected hybrids (NARC05-6, 
NARC05-14, NARC05-17 and NARC05-18) were 
propagated at Horticultural Research Institute (HRI), 
National Agricultural Research Centre (NARC), 
Islamabad, and planted at Citrus Research Institute 
(CRI), Sargodha, Pakistan, to evaluate these 4hybrids 
with a control Kinnow for quality parameters in 
potential citrus growing area. 4citrus hybrids were 
planted in three replications with two plants in each 
replication. Kinnow mandarin was planted as a 
control for comparing with locally developed 
mandarin hybrids. The four hybrids started bearing 
fruit in 2012 and fruit quantity and quality data were 

recorded for 2012-13 and 2013-14. Cultural practices 
were made according to the requirement of plants. 
Nitrogen, phosphorus and potassium were applied to 
the plants in 2:1:1 ratio, during the data recording 
period (2013-2014). During the 1st week of February 
½ dose of nitrogen, full dose of phosphorus and 
potash were applied and the rest of nitrogen was 
applied after fruit setting during 4th week of April. 
Insecticide Confider was (2ml/liter of water) used to 
control the green aphid and leaf minor. However, 
fungicide (Bordeaux mixture 4:4:50) was used to 
control the Citrus Canker. During the 5th year of 
plantation, 4 hybrids started bearing the fruit and fruit 
quality and yield data were recorded for the year 2013 
and 2014.Data for yield components and quality 
parameters included number of fruits per plant, fruit 
size (diameter), fruit weight, rind thickness, number 
of seeds, juice contents, TSS, acidity, vitamin C and 
TSS to acid ratio to compare the performance of these 
hybrids with Kinnow. Ten fruit from each hybrid 
were selected randomly for yield parameters on 15th 
December when fruit was supposed to fully mature 
during both the years, whereas, for quality parameters, 
fruit of hybrid and Kinnow were analyzed on 4 dates 
of harvesting (25th Nov, 10th Dec, 25th Dec and 10th 
Jan) during 2012-13 and 2013-14 to check the 
optimum time of harvesting. The diameter of selected 
fruit was recorded with the help of vernier calipers 
and average of each fruit was calculated in centimeter. 
Analytical balance was used to record fruit weight and 
data were expressed in grams. The peel thickness of 
fruit was measured with vernier calipers. The juice 
was extracted with extracting machine and then it was 
weighed. Total soluble solid (TSS) was estimated 
with the help of Abb’s stage refrectometer 
(ModelR1.1372). Total titrable acidity (TTA) was 
determined by the method discovered by Hurtwitz 
(1960). 10 ml juice from each sample was taken in a 
conical flask, diluted a little bit with distilled water 
and titrated against 0.1N NaOH (Sodium hydroxide), 
using 2-3 drops of phenolphthalein as indicator. The 
data of physical parameters were analyzed by 
ANOVA and test of significance was applied using 
DMR test. 

RESULTS AND DISCUSSION 

Number of fruit:  Data depicted in Table 1 showed 
that the maximum average number of fruit (116) was 
recorded in NARC05-17, which was significantly 
higher than Kinnow (97) and followed by NARC05-18, 
with fruit number of 69 during 2012-13. The lower 
number of fruit 12 and 48 per plant were obtained in 
NARC05-14, and NARC05-6, respectively. The lower 
number of fruit during 2012-13 might be due to 
juvenility period of the plants. During 2013-14, better 
fruiting was recorded in hybrids and Kinnow, and 
higher number of fruit 505 per plant was counted in 
NARC05-18, which was significantly higher than 
NARC05-17, (388) and the rest of hybrids. The 
NARC05-6 had the fruit number of 331, which were at 
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par with NARC05-14 (327) and Kinnow (325). The 
lower fruit during 2012-13 might be due to 1st year of 
fruiting and plants were under juvenility period. As 
the juvenility period was over/reduced, better fruit 
production was obtained during 2013-14. 

Fruit weight: The fruit weight of hybrids and 
Kinnow differed significantly with one another in 
both years of harvesting (Tables 1-2). Maximum 
average fruit weight was recorded in NARC05-18 (159 
g) followed by NARC05-17 (152 g) and Kinnow (147.0 
g). The lower fruit weight was recorded in NARC 05-14 

during 2012-13 (Table1), whereas, during 2013-14, 
the higher fruit weight was obtained in all hybrids and 
Kinnow than that of 2012-13. The maximum average 
fruit weight (200 g) was noted in NARC05-14 which 
was followed by NARC05-6 (187.0 g). The Kinnow 
and NARC05-17 had the fruit weight of 175g and 167g, 
respectively, and both were statistically at par with 
each other for fruit weight. The lower fruit weight 
(162.0 g) was found in NARC05-18, which may be due 
to a greater number of fruit on the tree. 

 
Table 1: Physical characteristics of fruit data 2012-13.  

CV/hybrids No. of fruit 
Fruit weight 

(g) 
Fruit  

diameter (cm) 
Rind/peel 
thickness 

No. of seed 
2012-13 
juice % 

Kinnow 97 B 147 BC 6.74 C 0.36 C 15.29 A 47.0 A 

NARC 05-18 69 C 159 A 6.97 A 0.39 AB 11.22 B 44.0 BC 

NARC 05-17 116 A 152 B 6.81 B 0.41 A 14.72 AB 46.0 AB 

NARC 05-14 12 E 145 C 6.5 E 0.35 C 13.46 AB 43.0 BC 

NARC 05-6 48 D 132 D 6.65 D 0.36 C 11.97 AB 42.0 C 

 
Table 2:  Physical characteristics of fruit data 2013-14.  

CV/hybrids No. of fruit 
Fruit weight 

(g) 
Fruit  diameter 

(cm) 
Rind/peel 
thickness 

No. of seed 
2012-13 
juice % 

Kinnow 325 C 175 BC 7.2 B 0.29 B 23 A 49 BC 
NARC 05-18 505 A 162 C 7.0 C 0.31 AB 18 CD 52 A 

NARC 05-17 388 B 167 BC 7.2 B 0.33 A 19 BC 50 AB 

NARC 05-14 327 C 200 A 7.6 A 0.30 AB 21 AB 49 BC 
NARC 05-6 331 C 187 AB 7.5 A 0.33 A 16 B 48 C 

 
Fruit diameter:  Fruit diameter is of commercial 
importance for citrus fruit marketing and trade. The 
results (Tables 1-2) showed the difference among the 
fruit diameter of different citrus hybrids and Kinnow. 
During 2012-13, maximum average fruit diameter 
was found in NARC05-18 (6.97 cm), which was 
statistically higher than NARC05-17 (6.81 cm) and 
followed by Kinnow with fruit diameter of 6.74 cm. 
During 2013-14, higher fruit diameter was measured 
in NARC05-14 (7.6 cm), which was non-significant 
with NARC05-6 (7.5 cm). The Kinnow and NARC05-17 
were also at par with each other for fruit diameter. 
Lower fruit diameter (7.0 cm) was found in NARC05-

18) as compared to Kinnow and other hybrids. It might 
be due to more number of fruits on the tree, which 
reduced the size of fruit. Fruit diameter has positive 
co-relation with fruit weight and fruit length. 

Rind/Peel thickness:  Peel thickness is important 
characteristic of the fruit, which saves the fruit from 
damage during transportation and it decreases up-to 
maturity (Tables 1-2). The variation in peel thickness 
was observed in hybrids and Kinnow in both years of 
harvesting. Higher peel thickness was measured in 
NARC05-17 (0.41cm) which was at par with NARC05-

18(0.39cm) during 2012-13.The peel thickness in 
Kinnow (0.36cm), NARC05-6 (0.36cm) and NARC05-14 
(0.35cm) were found non-significant, whereas, during 

2013-14 peel thickness was reduced and was found in 
the range of 0.29cm to 0.33cm. Higher peel thickness 
was recorded in NARC05-17 (0.33cm), which was at 
par with NARC05-6 (0.33cm), NARC05-18 (0.31cm) and 
NARC05-14 (0.30cm), whereas, lower peel thickness 
was found in Kinnow (0.29cm). The higher peel 
thickness of hybrids during both years might either be 
due to juvenility period of plants or one of parent 
characteristic of hybrids (Mussambi, Salustiana) 
which increased the peel thickness. 

Number of seeds per fruit:  Data recorded during 
2012-13 (Table1) showed a lower number of seeds 
(11.22) per fruit in NARC05-18, whereas, higher 
number of seeds were recorded in Kinnow (15.29), 
NARC05-17 (14.72), NARC05-14 (13.46) and NARC05-6 

(11.97), which is non-significant with each other for 
number of seeds. During 2013-14, more number of 
seeds/fruit was found in hybrid and Kinnow than that 
of 2012-13. Kinnow had the maximum number of 
seeds (23), which was non-significant with NARC05-14 
(21). The lower number of seeds was counted in 
NARC05-6 (16), which was statistically at par with 
NARC05-18 (18) during 2013-14. The fluctuations in 
temperature (high-low) at the time of flowering and 
pollination caused the embryo abortion resulting in a 
lower number of seeds in fruit during 2012-13, as 
compared to 2013-14.  
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Juice contents:  Juice contents depend on a number 
of factors, generally, they increased toward maturity 
and then decreased once the maturity was over. 
Higher juice contents (47.0%) were recorded in 
Kinnow, followed by NARC05-17 (46.0%) and both 
were statistically at par with each other during 2012-
13 (Table1). Comparatively better juice contents were 
obtained during 2013-14 in hybrids and Kinnow. 
Maximum average juice contents were recorded in 
NARC05-18 (52.0%) which was non-significant with 
NARC05-17 (50.0%). Non-significant juice contents 
were also found in Kinnow (49.0%), NARC05-14 
(49.0%) and NARC05-6 (48.0%). The lower juice 
content during 2012-13 might be due to juvenility 
period of plant or effect of cultural operation 
(irrigation) of field during fruit maturity period for the 
year 2013-14 (Table 2).  

The higher vitamin C contents were found (33.0 
mg/100g) in NARC05-14, which gradually decreased as 
the date of harvesting proceeded and reached to 
minimum (21.28 mg/100g) on 10-01-2013. The same 
trend was observed in all the hybrids and Kinnow 
during both years of harvesting. During 2013-14 
maximum vitamin C (28.19 mg/100g) was recorded 
in Kinnow, which reduced to 20.67 on harvesting date 
of 10.01.2014. 

Maximum TSS to acid ratio (16.84%) was 
recorded in NARC05-14, followed by NARC05-6 
(16.53%), when harvested on 10.01.2013, during the 
year 2012-13. Better ratio was also recorded (15.0%) 
in NARC05-18 on the same date of harvesting the fruit, 
whereas, during 2013-14, NARC05-6 has the TSS to 
acid ratio (17.96%), that was higher than NARC05-18 

(15.03%) on 10.01.2014. In NARC05-18, a better 
TSS/acid ratio was also determined (14.45%), when 
the fruit was picked on 25-12-2013. Kinnow fruit 
picking started in the 1st week of December for the 
export purpose, just on colour break, for the local 
market, however, according to the acceptable taste of 
the people, it is ready for picking during the 2nd week 
of January, when its TSS to acid ratio reaches to 14.0 
to 15.0%. In this regard, NARC05-18 can be harvested 

on the last week of December for the local market 
with TSS to acid ratio of 14.45%, as it was observed 
during 2013-14. As TSS to acid ratio is mainly 
governed by the acidity, so a slight increase and 
decrease in acidity is accompanied by a much bigger 
change in magnitude of ratio. Acidity depends upon a 
number of factors (Gill et al, 1986) and it may vary 
from year to year in the same cultivar as reported by 
Kihara et al. (1982). The juice percent in the fruit 
increased continuously with some fluctuation and the 
maximum value of 51.1% was attained at maturity 
(Shrestha et al., 2012). 

NARC05-18 has better performance for yield and 
quality of fruit, as compared to other hybrids, which 
might be used as potential cultivar for future 
cultivation. 

Total soluble solid percentage (TSS %):  To check 
the optimum time of maturity, fruit quality data of 
mandarin hybrid and Kinnow were recorded. For this 
purpose, the data of TSS, acidity, vitamin C and TSS 
to acid ratio were recorded on four dates (25th 
November, 10th December, 25th December and 10th 
January) of harvesting during the year of 2012-13 and 
2013-14. The data (Fig. 1) exhibited the difference 
among the hybrids and Kinnow for TSS value. Higher 
TSS value (12.8%) was found in NARC05-14 when 
fruit was harvested on 10-01-2013. NARC05-18 had the 
TSS value (11.6%) on 25-11-2013, which increased to 
12.6% on harvesting date of 10-01-2013. The data 
recorded during 2013-14 (Fig. 2) also showed better 
TSS value in NARC05-18 than that of other hybrids and 
Kinnow in all dates of harvesting. Maximum TSS 
value was found (11.2%) on 25-11-2013, which 
gradually increased to 12.48% on harvesting date of 
10-01-2014. The TSS of Kinnow fruit ranged from 
10.1 to 12.16% when the fruit was picked on 25-11-
2013 and 10-01-2014. 

Wutscher and Shull (1978), who reported 10% 
TSS as maturity index in certain mandarin hybrids, if 
colour and acidity of the fruit were under 
recommendation. 

 

 
Fig. 1: Comparison of hybrids on the basis of TSS contents for the year 2012-2013. 

 

T.SS % 2012-13

11

11.3

11.6

12.2

11.6
11.83

12.4
12.6

11.8 11.86

12.3
12.4

11

11.56

12.2

12.8

11.4
11.6

12

12.4

10

10.5

11

11.5

12

12.5

13

25-11-2012 10/12/2012 25-12-2012 10/1/2013

Kinnow

NARC 05-18

NARC 05-17

NARC 05-14

NARC 05-6



Sci. Technol. Dev., 36 (3): 152-159, 2017 

156 
 

 
Fig. 2: Comparison of hybrids on the basis of TSS contents for the year 2013-2014.  

 
Acidity (%):  The observation, presented in Fig. 3, 
showed a trend of acidity variation, as it tended to 
decrease throughout the study period, starting from 
last week of November to 2nd week of January, during 
both years of harvesting. Higher acidity (1.5%) in 
NARC05-14 followed by NARC05-6 (1.32%) and 
NARC05-17 (1.26%) on early harvesting of fruit (25th 
November, 2012), which gradually decreased as the 
fruit approached maturity/ripening on 10th January, 
2013. NARC05-18 had the acid content of 1.04% on 
25th November, 2012, which decreased to 0.96% and 
0.84% on 25th December, 2012 and 10th January, 

2013, whereas, in Kinnow, the acid contents ranged 
from 1.13% to 0.9% when fruit was picked on 25th 
November, 2012 and 10th January, 2013. During 
2013-14 (Fig. 4), lower acid contents were titrated   in 
as compared to all hybrids and Kinnow that of 2012-
13. The lower acidity (0.91%) was recorded in 
NARC05-6, which decreased to 0.83% and 0.78% on 
25th December, 2013, and 10th January, 2014. The 
lower acid contents (1.04%) were titrated in NARC05-

18 on 25th November, 2013, which reduced to 0.81% 
on 25th December, 2013.  

 
 

 
Fig. 3: Comparison of hybrids on the basis of titrable acidity for the year 2012-2013. 

 

 
Fig. 4: Comparison of hybrids on the basis of titrable acidity for the year 2013-2014. 
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acidity of Kinnow ranged from 1.13% to 0.84% when 
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January, 2014. There is no universal set of quality 

T.SS % 2013-14

10.1

10.9

11.72

12.16

11.2

11.6

11.85

12.48

10.9
11.1

11.3
11.44

10.5

11

11.8
11.95

10.7

11.4

11.9 11.9

10

10.5

11

11.5

12

12.5

13

25-11-2012 10/12/2012 25-12-2012 10/1/2013

Kinnow

NARC 05-18
NARC 05-17

NARC 05-14

NARC 05-6



Sci. Technol. Dev., 36 (3): 152-159, 2017 

157 
 

standard for citrus fruit. OECD (1971) countries 
restricted the criterion of TSS/Acidity ratio of 8:1 for 
orange, whereas, in Kinnow mandarin, TSS and 
acidity decreased continuously till 4th week of April. 
The total acid content in acid lime varied, ranging 
from 5% - 7.5% and total soluble solid 5.5% - 8.5%. 
The acid content in juice plays an important role in 
determining the quality of a particular variety as well 
as the maturity indices of fruit (Koehler-Santos et al., 
2003). 

Vitamin C contents:  Citrus is a good source of 
vitamin C, and is important for its nutritional value. 
The higher vitamin C contents were found (33.0 
mg/100g) in NARC05-14 (Fig. 5), which gradually 
decreased as the date of harvesting proceeded and 

reached to a minimum (21.28 mg/100g) on 10-01-
2013. The same trend was observed in the all hybrids 
and Kinnow, during both years of harvesting. During 
2013-14, maximum vitamin C (28.19 mg/100g) was 
recorded in Kinnow, which ranged from 20.67 to 
28.19 on the harvesting date of 25thNovember2013 
and 10th January 2014 (Fig. 6). A positive co-relation 
was observed between acidity of fruit and vitamin C 
contents that vitamin C decreased in all hybrids and 
Kinnow. The acid lime, grown in South India, had an 
average yield of juice, varying from 45-58%, of 
acidity 6.2-7.6% at maturity and the number of seeds 
was found to be 12 per fruit (Siddapa, 1992). 
 

 

 
Fig. 5: Comparison of hybrids on the basis of vitamin C contents for the year 2012-2013. 

 

 
Fig. 6: Comparison of hybrids on the basis of vitaminC contents for the year 2012-2014. 

 
TSS to acid ratio:  TSS to acid ratio, also referred to 
as legal maturity, is the best measure of quality and 
can be used to identify the date on which a crop 
should be harvested to market the fruit of a specific 
quality. Maximum TSS to acid ratio (16.84%) was 
recorded in NARC05-14 followed by NARC05-6 (16.53 
%) when harvested on 10.01.2013, during the year 
2012-13 (Fig. 7). A better ratio was also recorded 
(15.0%) in NARC05-18 on the same date of harvesting 
the fruit, whereas during 2013-14, NARC05-6 has the 
TSS to acid ratio 17.96%,whenwas higher than 
NARC05-18 (15.03%) and NARC05-14 (14.93%) on the 
harvesting date i.e., 10th January 2014 (Fig. 8). In 
NARC05-18, a better TSS/acid ratio was also 
determined (14.45%) when fruit was picked on 25th 

December, 2013. As TSS to acid ratio is mainly 
governed by the acidity, so a slight increase or 
decrease in acidity is accompanied by a change in 
magnitude of the ratio. The acidity depends on a 
number of factors (Gill et al., 1986) and it may vary 
from year to year in the same cultivar as reported by 
Kihara et al. (1982). Kinnow fruit picking started in 
the 1st week of December for the export purpose, just 
on colour break, however, for local market and 
according to people acceptable taste, it was ready for 
picking during the 2nd week of January, when its TSS 
to acid ratio reached 14.0 to 15.0%. In this regard, 
NARC05-18 can be harvested on the last week of 
December for local market with TSS to acid ratio of 
14.45%, as it was observed during 2013-14. 
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Fig. 7: Comparison of hybrids on the basis of TSS/acidity% for the year 2012-2013. 

 

 
Fig. 8: Comparison of hybrids on the basis of TSS/acidity% for the year 2012-2014. 

 

CONCLUSION 

From the current study, it may be conclude dthat 
it is better if the performance of these hybrids can be 
checked for one more year to confirm the results of 
last year 2013-14 because during 2012-13, the plants 
were under juvenility period, which might  affect the 
quality of fruit. 
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