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ABSTRACT

Effect of citrus rootstock Rough lemon (C. limon
Linn. Burn Citrus jemberi) on plant growth and fruit
quality of sweet orange varieties like Pera, Pine ap-
ple, Jaffa, Washington novel, Hamlin, Valencia late,
Sathgudi and Blood red malta evaluated at All India
Coordinated Research Project on Tropical Fruits
(Citrus), Dr. Panjabrao Deshmukh Krishi Vidyapeeth,
Akola 2012-13. Budded plants of Valencia late orange
on rootstock were grown in medium, well drained
and maintained free from weeds and the physical and
chemical properties of soil are as suitable. Results
showed that rootstock had significant effect on growth
and development as well as fruit quality of Valencia
late. Highest Plant height (4.42 m), Plant mean spread
(4.17 m) and Plant volume (40.31m?) was recorded
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on Rough lemon rootstock. Rootstock types had sig-
nificant effect on highest number of fruits per plant
(232.76), number of kg per plant (32.75) as well as
fruit quality like highest juice percentage (53.15),
TSS (12.56 brix), Acidity (1.01%) and Ascorbic
acid (57.86 mg/100 ml juice) were budded on rough
lemon rootstock.

Keywords Citrus, Rough lemon, Root stock, Valen-
cia late, Number of fruits.

INTRODUCTION

Rootstock type has important role in quantity and
quality of growth and development and crop produc-
tion in citrus and rootstock not only plays vital roles in
improving the resistance to biotic and abiotic stresses
of the plants by (Hippler ef al. 2016), (Hussain et al.
2018), but also affects the size of canopy, fruit yield
and quality (Emmanouilidou and Kyriacou 2017).
Citrus rootstocks differ in compatibility to kinds of
soils, manner of root dispersion and affiliation to mi-
corhyza. This object leads to difference in leaf mineral
elements concentration or leaf of budded cultivars on
them and finally affect vegetative growth and fruit
quantity and quality. Various kinds of rootstocks
used in citrus production played substantial role in
the development of the citrus industry in the world
(Yildiz et al. 2013). The main rootstock in India for
citrus production is rough lemon or Jatti khatti (Cit-
rus jambhiri Lush.) which can be considered as an
ideal rootstock for all set of agro-climatic conditions
(Kumar ef al. 2017). In a budded tree, rootstock type
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Fig. 1. Growth performance of different sweet orange varieties.

affects many scion properties such as plant height,
plant spread and plant volume. Highest number of
fruits per plant, number of kg per plant as well as fruit
quality like highest juice percentage, TSS, Acidity
and Ascorbic acid observed in Valencia late. Valen-
cia orange is the most important late ripening sweet
orange in the world, which has good compatibility
with warm region. This cultivar is commercial and
its fruit has good marketable and fruit permanency
on tree is excellent. Somewhat is resistant to cold and
drought and in due to proper compatibility. Attentive
to budding propagation and using of different root-
stocks for this cultivar and non-existence of sufficient
information on interaction between it and rootstock
type, aim of this investigation was the effect of root-
stock type on growth and fruit quality of Valencia
orange in Akola condition.

Table 1. Growth characteristics and yield of different sweet
orange varieties.

MATERIALS AND METHODS

Eight sweet orange varieties viz. Pera, Pineapple, Jaf-
fa, Washington navel, Hamlin, Valencia late, Sathgudi
and Blood red malta were selected for study. The stud-
ies were conducted at All India Coordinated Research
Project on Tropical Fruits (Citrus), Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola 2012-13. All the
trees were of same age (12 years) raised on Rough
Lemon (C. limon Linn. Burn). Experiment was laid
out in RBD with three replications. The plants were
protected against attack of insects, pests and diseases.
Considering maturity time, fruits of different varieties
were harvested at different times. Physico-chemical
analysis of fruit of these varieties was carried out in
the laboratory. All plants were given the standard
cultural practices. The plants were watered by Drip
system. NPK @ 1500-750- 500 g along with 60 kg
FYM per plant were applied during study period.
Nitrogen was applied in three split doses i.e. before
flowering, at pea stage and during August, 2012-13.
The height of the plant was measured in meters from
ground level to tip of the plant by marked bamboo.
The spread of tree was recorded by measuring maxi-
mum spread in North-South and East-West directions
in meters with the help of marked bamboo calculated
mean spread of plant in Ambia. The plant volume of
selected plants was computing using formula suggest-

Table 2. Bio-Chemical composition of different varieties of
sweet orange.

Ascor-
bic
Plant No. Fruit Juice acid
Plant Plant vol- of yield percen- (mg/
height  spread  ume fruit/ (kg/ tage TSS Acidity 100 ml
Variety (m) (m) (m?) plant plant) Variety (%) (°Brix) (%) juice)
Pear 2.81 3.06 13.81 62.83 10.09 Pera 2534 8.20 1.07 51.81
Pineapple  3.37 3.68 23.95 76.40 12.73 Pineapple 21.42 9.00 0.96 46.61
Jaffa 4.07 3.65 28.47 131.72 16.47 Jaffa 37.00 937 0.72 51.10
W.Navel  3.94 3.05 25.32 163.61  20.19 W. Navel 36.48 9.65 0.62 51.36
Hamlin 3.74 3.80 28.25 14515 20.98 Hamlin 42.58 10.26 0.61 53.02
Valencia Valencia
late 4.42 4.17 40.31 23276 3275 late 53.13 12.10 1.01 57.86
Sathgudi 3.23 3.76 23.88 220.00  29.32 Sathgudi 38.67 11.10 0.51 51.50
Blood red Blood red
malta 4.15 3.90 33.07 186.85  23.35 malta 35.23 9.66 0.84 54.04
SEm (%) 0.17 0.08 0.77 4.38 0.93 SE (m) 0.60 0.29 0.06 1.48
CDat5% 0.54 0.24 2.32 13.24 2.83 CD at 5% 1.83 0.88 0.20 4.46
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Fig. 2. Yield performance of different sweet orange varieties.

ed (Roose et al. 1986) and recorded in cubic meter
Plant volume (V) = 4/6x1t x h x r?

Where,

H = height of plant,

Sum of E-W and S-N direction (m)

R=
4
E-W = East-West, N-S= North -South

The TSS was measured by digital refractometer
and the percentage of acidity was determined by an
anhydrous citric acid by nitrogen the dilute juice
against 0.1N sodium hydroxide by using phenol-
phthalein indicator.

Formula : 1 ml of 0.1 N NaOH = 0.0064 g of citric
acid was employed.

Ascorbic acid present in fruit from each treatment
was estimated in milligrams of ascorbic acid /100 ml
of fruit juice. One ml of fruit juice taken and blended
with 3 percent meta phosphoric acid (HPO,) and
volume was made to 100 ml with HPO,.The contents
after shaking well were filtered with What man No.1
filter paper. Ten ml of the filtrate was titrated against
dye solution of 2,6-dichlorophenol till light color
persisted for at least 15 seconds. The titration values
were put the following formula to calculate ascorbic
acid content.

Vitamin C exdxb
(M/100 g) = ---mmeemmmmmmen 100
cxa
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0.5
Dye factor (d) =
Average burette reading
for Standardization
of dye solution.
Where,

a = weight of sample

b = volume made with meta phosphoric acid
¢ = volume of aliquot taken for estimation

d = dye factor

e = average burette reading for sample.

RESULTS AND DISCUSSION

Maximum height (4.42 m) was attained by Valencia
late (Table 1 and Fig. 1) while Pera attained the low-
est height (2.81 m). The highest spreading variety
Valencia late (4.17 m) whereas the least spreading
variety was Pera (3.06 m) variety. Maximum plant
volume was observed in variety Valencia late (40.31
m?) followed by Blood red malta (33.07 m) whereas
the variety Pera recorded the minimum tree volume
(13.81 m®). This may due to the formation of bottle-
neck type bud union configuration, which might have
restricted the movement of nutrient to the scion and
rather accumulation of higher amount of food material
through photosynthesis in the stock and also these
differences may be different potential of each variety.
Zheng et al. (2010) reported that Carrizo and trifoliate
orange (Rich 16-6) demonstrated significant effects
on growth of tree, fruit yield and quality of Hamlin
sweet orange (C. sinensis) and Gaona-Ponce et al.
(2018) found that the xylem vessels with greater area,
lower density, greater fiber length and xylem radiuses
contributed to the vigorous growth of Tahiti lime on
Sour orange and Volkamer rootstocks. Significantly
maximum number of fruits per plant (Fig. 2) was
recorded in variety Valencia late (232.76) which at
par with variety Sathgudi (120). The minimum no. of
fruits per plant was recorded for variety Pera (62.83).
While the minimum fruit yield per tree was found in
variety Pera (10.09 kg/plant). The probable reason
for obtaining higher yield in Valencia late variety is
that due to more fruit set percentage and by adapting
good cultural and management practices along with
highest photosynthesis assimilates and storage food
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Fig. 3. Fruit quality parameters of different sweet orange varieties.

material leads to maximum fruit yield per plant.
Cantuarias-Aviles et al. (2011) also reported that the
cumulative yield of Folha Murcha sweet orange on
dwarfing trifoliate Flying Dragon was significantly
lower than that on both Swingle citrumelo and Carrizo
citrange, but the yield efficiency was much higher.

Valencia late showed maximum juice percentage
(53.13) followed by Hamlin (42.58), Sathgudi (38.67)
and jaffa (37.00). The results further showed (Table 2
and Fig. 3) that maximum TSS (12.1°Brix) was also
recorded in Valencia Late while Sathgudi, Hamlin and
Blood Red malta showed the average TSS of 11.10,
10.26 and 9.66, respectively. Minimum TSS (8.2
°Brix) was recorded in Pera. Maximum acidity (1.07
%) was recorded in Pera against minimum in Sathgudi
(0.51%). Liu et al. (2016) also suggested that the
content of both TSS and sugar on trifoliate orange
was higher than those on Canton lemon rootstock, and
the activities of sucrose synthase was also higher. In
citrus fruits, the acidity increases during development
reaching levels below optimal for enzymatic activity
Significant variation was observed in ascorbic acid
content of sweet orange fruit of different varieties.
Significantly maximum ascorbic acid (57.86 mg/100
ml) was found in variety Valencia late which at par
with variety Blood red malta (54.04 mg/100 ml).
The minimum ascorbic acid content was recorded in
variety Pineapple (46.61 mg/100 ml). The increase
in ascorbic acid was associated with rapid increase
in total sugar as the fruit synthesizes ascorbic acid
from hexose sugar precursors. The respiration rate
decreased with increasing maturity of fruit. Chun
et al. (2010) compared the fruit quality of Jincheng

sweet orange on 11 different rootstocks and found
that Sunchusha mandarin (C. reticulata), Carrizo
citrange and C35 (C. sinensisxP. trifoliata) were the
best rootstocks.
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