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A comparative study was conducted from 1988 to 1990 at National Agricullural
Research Centre, Islamabad to evaluate twelve varictics of sweel orange (Citrus
sinensis Osbeck). Campbel Valencia produced maximum [roit per plant (300)
yielding 62.00 kg per plant with average {ruit weight 206,67 g. Fruit of Casa Grande
were the heaviest in weight (226.67 g) while the smallest and lightest {ruits were
produced by Ruby Red (155.00 g). Becausce of red flesh and sweetness, Ruby Red
and Blood Red were promising. In gencral, sweet orange varielies Suistiana,
Pincapple and Casa Grande seem promising lor cconomic and juice volume could
find better scope of utility in the processing industry,

INTRODUCTION

Cilrus is the most important fruil crop
of the country and is grown on an arca of

170 thousand heclares with a total produc-

tion of about 1.6 million tonnes. Qut of the
total production, morc than 95% comes
from the province of Punjab, and the major
species include the Mandarins and oranges.
The sweet oranges have an edge over the
other groups being more Lasty and hence the
demand is also increasing day by day and
more orchards of oranges are being cstab-
lished in different parts of the country.
Among the sweet orange group, the main
varieties grown on commereial scale in Pak-
istan include Blood Red, Musambi and
Pincapple, however, many other varictics
were also tested in dillerent areas of the
country with varying degree of success.

The germplasm collection and cvalua-
tion is an imporlant step in the development
of all the agricultural commodities including
fruit crops. Identilication of a promising
cultivar may result a major change as this
has been experienced in the past. The su-
periority of a cultivar could be due to its
growth behaviour or flowering and fruiling
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characters, hence different workers have
given due attention to both the parametcrs
individualiy and collectively. Soost and
Cameron (1960) studicd the trees. Relation-
ship between vigour and yicld of the trees
was reporied by Randhawa (1945). Fruit
characteristics considered a key Lo the eval-
uation as reporied by Aziz (1963) and Cook
{1963). Hussain and Khan (1967) and Salam
(1971) studicd the physico-chemical char-
acters of various varicties of citrus fruit for
delermining their commercial fitness.

The present study was designed [or the
selection of high yiclding sweet orange vari-
clics suitable to agro-climatic conditions of
Potohar plains, particularly to that of Islam-
abad.

MATERIALS AND METHODS

Twelve  varictics of sweel orange
(Citruts sinensis, QOsbeek), namely Campbell,
Frost Valencia, Olinda Valcncia, Cutler
Valencia, Casa Grande, Pincapple, Hamlin,
Salustiana, Hinkcly, Early sweel orange,
Blood Red and Ruby Red were included in
the study. All the trees were of the same age
(7 years) raised on rough lemon (C jam-



behri Lush) rootstock. The experiment was
conductcd from 1988 to 1990 at National
Agricullural Research Cenire, 1slamabad.
Randomised Complele Block design with
three replications, keeping three treces ol
each variety per treatment. The plants were
spaced al 3 melers square and subjected (o
uniform application of cullural practices
throughout the growing period. The dala
were collecied on the trunk girth, plant
height, tree spread, [ruit size, shape, skin
colour, fruit weight, number ol seeds per
[ruit, juice volume, thickness of rind, (otal
soluble solids, total sugars, acidity and
ascorbic acid. The data were analysed by the
analysis of variance and the test of signifi-
cance was applied following Duncan’s Mul-
tiple Rangc test.
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showed significant diffcrences among the va-
rictics. The variety ‘Salustiana’ attained the
maximum hcight of 2.87 meters and was
statistically at par with ‘Campbell Valencia’,
Frost Valencia, Cutler Valencia, Casa
Grande, Pineapple, and Hinkely (Table 1),
Plant height recorded Blood Red was mini-
mum (137 m) indicating it 10 be dwarl in
nature. Campbell Valencia attained maxi-
mum trunk girth (5233 cm) followed by
‘Salustiana’, ‘Hamlin and Hinkely’ with
trunk girths of 48,77, 42.67 and 4233 cm,
respectively. Minimum plant girth was re-
corded in Ruby Red (27.33 cm). Maximum
increase in spread of plant was observed in
‘Frost Valencia® (3.40 m) followed by ‘Cutter
Valencia® (93.30 m) ‘Cambell Valcncia® and
‘Hinkely’ (3.10 m), Pincapplie (3.07 m),

Table 1. Growth characteristics and yield of dilferent sweet orange varieties at the age of 7

years

Varicty Plant height (m} Trunk girth "T'ree spread Yicid Fruits per
(m) al base (cm) (m) (kg per plant) plant

Campbell Valencia 2.50 abe 5233 a 3.10 abe 62.00d 300 a
Frost Valencia 2.70 abc 36.00 be 340 a 4267 ed 222 ¢
Olinda Valencia 2.23 bed 3000 ¢ 297 bed 3333 f 187d
Cutter Valencia 2,77 bed 3733 be 3.30 ub 39.67 de 215¢
Casa Grande 2.83 ab 35.00 be 270 ¢d 46.33 be 205 cd
Pineapple 2.67 abe 3367 ¢ 3.07 abe 42,67 cd 28¢
Hamlin 217 ed 42,67 abe 2.80 bed 2700 ¢ 154 ¢
Salustiana 287a 48.67 abe 2.90 abed 3567 ef 203 d
Hinkely 277 abce 42.33 abe 3.10 abe SLO0 b 264 b
Early Sweet Orange 223 bed 3167 ¢ 250d 24,00 gh i40e
Blood Red 137¢ X0 ¢ 167 ¢ 21.33 hi 13le
Ruby Red 1,73 de 2733 ¢ 247d 17.001 103§
Means in columus followed by same letter(s) do not dilfer significantly at 1% level of
probability.

RESULTS AND DISCUSSION Olinda Valencia, (297 m) and Salusliana

Growth Dbehaviour: The data rcgarding
height, stem girth and sprcad of plant
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(290 m). Blood Red showed the least in-
crease in plant spread {1.67 m).
Yield and yield components: Maximum



oumber of {ruits (300) was recorded in
Campbell Valencia followed by Hinkely
{264) whercas minimum number of 103
fruits plant was rccorded in Ruby Red
{Table 1). Because of the highest lruit num-
ber Camphell Valencia gave (the maximum
yicld of 6200 kg per plant [ollowed by
Hinkely in which 51.00 kg per plant yield
was recorded. The lowest yicld of 17.00 kg
per plant was recorded in Ruby Red.
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for cultivars. The juice volume was the high-
cst (80.00 ml) in case of Casa Grande and
the lowest (45.67 ml) in Olinda Valencia,
Other varictics werce in between these limits,
The {ruits of Casa Grande were bigger in
sizc while those of Ruby Red were smaller
size, The fruits of other varictics were ol
medium size, The rind of Campbell Valen-
cia, Casa Grande, Salustiana and Hinkely
was found to be thick whilc that of carly

Table 2. Physical fruit characteristics of different varieties of sweet orange

Rind thick-

Variety Fruit length  Fruit breadth  Fruit weight Volume of Seed per
{cm) {cm) (g) ness (em} juice (ml) fruit
Campbell Valencia 747 a 6.77 be 200.67 b 0564 74.33 ab 9.00 be
Frost Valencia T.13 ab .07 ab 191,67 cd 041 ¢ 58.67 cd 500d
Olinda Valencia 583 al7¢ 179.00 de 042 ¢ 45.67 of 500d
Cutter Valencia 640 4d 657 be 185,33 ede 043¢ 50,33 del 4.00d
Casa Grande 6.97 be 747 a 22007 a 0.52 ab 80.00 a 12.00 ab
Pineapple 647 cd 6.00 be 191.67 cd 041¢ F0.00 abe 1400 a
Hamlin 5B3e 623 ¢ 175.00 ef 037¢ »33f 3.00d
Salustiana 6.33 de 6,73 be 175,00 «f 0.51 ab 70.67 abe 4.00d
Hinkely 6.57cd 7.03 ab 1W3.67 ¢ (.52 ab 70.00 abe 1500 a
Easty Sweel Orange 6.27 de 643 be 172.33 ef 13%c 58.00 cd 1300 a
Blood Red 6.57 od 653 be 62,33 (g 043¢ 56.33 de 400d
Ruby Red 6.30 de 623¢ 15500 g 0.44 be 62.33 bed 6.00 cd

Means i columns followed by same letters do not dilfer signilicantly at 1% level of

probability.

Physical fruit characteristics: The [ruils of
Casa Grande were recorded as the heaviest
in weight (226.67 g). Average weight of [ruit
of Campbell Valencia and Hinkely were
206.67 and 193.6 g (Table 2) respectively.
The fruits of Ruby Red were minimum in
weight being 15500 g in average. The
differences of means were highly signilicant
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sweel orange was the thinnest (0.30 cm),
The varietics which posscssed greater aum-
ber of sceds per {ruit were Hinkely, Pincap-
ple, Early sweet orange and Casa Grande

-whercas lower number of seeds were

counted in Hamlin, Cutler Valencia, Blood
Red, Frost Valencia and Olinda Valencia
{Tablc 2). The results of present studies co-



incide with those of Frost and Cameron
(1951) and Auziz (1963) who while studying
physical characters of fruits of sweet oranges
observed signilicant differcnce between fruit
weight, size, shape, number of sccds, per-
centage of juice and peel thickness, cle.
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Olinda Valencia and Culter Valencia where
the acidity ranged from 1.03 to 1.27% (Table
3). The varictics with slightly high acidity
were  Hinkely (0.75%) and  pincapple
(0.73%) which could be acceplable in the
markcl. In Casa Grande, Hamliin, Salus-

Table 3. Chemical composition of different varieties of sweet orange

Varictics TSs Acidily Ascorbic acid ‘Total sugars TSS %

{7} (%) (mg/100 g) (%) acid ralio
Campbcll Valencia 7.17 de 1.25a 4183 d 8.60 a 573
Frost Valencia 7.67 de 1.27 a 4473 cd 8.43 ab 603
Olinda Valencia 6.63¢ 119 a 45.23 bed 8.07 abc 5.57
Culler Valencia 6.70 ¢ 130 3317 ab 7.97 bed 6.50
Casa Grande 737 de 0424d 50.50 alx: 6.70 b 17.54
Pineapple 9.67 ab 073¢ 3857a 7.87 cd 13.24
Hamlin 797 cde 048 d 34.67 a 8.23 abc 16.60
Salustiana 1030 a 0.524d 45,73 bed 747 dc 19.80
Hinkely 8.17 bede 0.75¢ 55.4K) abe 6.97 ef 10.89
Early sweel orange 8.47 bed 0.52d 51.90 abe 077( 16.29
Blood Red 9.53 ab 048 d 53.13 ab 650 f 19.85
Ruby Red 9.30 abe 0.494d 52,13 abe 6.97 ¢l 18.98

Means followed by same letters do not differ sigaificantly at 19 level by DMR {est.

Fruit quality characters: The highest (otal
soluble solids (TSS) (10.33%) were re-
corded in Salusliana (Table 3). The other
varictics exhibiting higher TSS values were
Pineapple, Blood Red and Ruby Red with
TSS percentage of varicties were statistically
al par with one another. The TSS value for
Olinda Valencia was the lowest (6.63%).
Sweel orange variclics with acidity above
6% arc considered sours and are not ac-
ceplable in the market. The variclics poss-
essing considerably high acidity percentage
were Frost Valencia, Campbell Vaicneia,
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tiana, Early Sweet Orange, Blood Red and
Ruby Red, the acidity did not exceed 0. 00%
which is an acceplable level,

Regarding ascorbic acid concentration,
the varictics pincapple, Hinkely and Hamlin
were among those showing higher valucs
(Table 3). Minimum ascorbic acid concen-
tration was recorded in Campbell Valencia
but sugar was fairly higher in Campbell Va-
lencia. The other varictics showing  high
sugar pereentage were  Frost  Valencia,
Hamlin and Olinda Valencia. The lowcst
sugar was found in Blood Red (0.50%).



Blood Red, Salustiana and Ruby Red poss-
esscd high TSS to acid ralio. Frost and
Cameron (1951), Cook (1963), Hussain and
Khan (1967), Salam (1971} and Idris ef al.
(1973) also rcported variation of chemical
characteristics in different sweel orange va-
riclies,

Skin, colour, shape and edible qualities
of different sweet orange varietics have been
summarised in Table 4. Obscrvations bascd
on organolcplic tests arc also tabulated.
Sweet oranges of good size with bright skin
colour and good taste arc preferred in the
markel and sold al a premium price. Vari-
clics Salustiana, Hinkely, Pincapple and
Campbell Valencia possess some of these
characters. The dark red colour enjoy su-
periority over other and this characteristic
was possessed by Blood Red and Ruby Red,

The data reporied indicate (hat it is
quite difficult to get all the desirable char-
acters in a single varicty, however, based on
individual Casa Grande, Pincapple and
Salustiana were found high yiclding with
beller quality characters and hence could be
acceplable Lo majority of the consumers.
The plants of these varietics are vigorous in
growth and hence produce enough synthates
to supporl the higher number of fruits to
maintain the quality characters. Further the
recovery of juice also indicates that higher
juice availability and maximum yield could
rank them on lop for juice industry which is
developing very fast in the country. Camp-
bell Valencia was found Lo be heavy yielder
with higher juice volume but had high acidity
level. It could find betier scope of ulility in
the processing industry. The varicties Blood
Red and Ruby Red having red flesh could
also fetch higher price and compensale the
lower yield.
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