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The present investigation was carried out at Horticultural Research Centre, Patharchatta,
GBPUA&T, Pantnagar during September, 2015 to June, 2016. The experiment was
conducted to study the effect of ethrel, potassic chemicals i.e. di-potassium hydrogenortho-phosphate (K2HPO4), potassium di-hydrogen orthophosphate (KH2PO4), potassium
nitrate (KNO3) and thiourea on quality attributes of litchi cv. Rose Scented. The treatments
included T1-ethrel (400 ppm), T2-KNO3 (1%), T3-K2HPO4 (1%), T4-KH2PO4 (1%), T5thiourea (1%), T6-K2HPO4 (2%), T7-KH2PO4 (2%), T8-K2HPO4 (1%) + KNO3 (1%), T9KH2PO4 (1%) + KNO3 (1%), T10-K2HPO4 (1%) + thiourea (0.5%), T 11-KH2PO4 (1%) +
thiourea (0.5%), T12-KNO3 (1%) + thiourea (0.5%) and T 13 as control (water spray). The
experiment was laid out in randomized block design with 13 treatments and 3 replications.
Three spray of each treatment was applied during last week of September to November (at
20 days interval). The results indicated that all the treatments significantly improved
quality parameters of litchi fruits as compared to control. Maximum TSS (19.22 o Brix),
TSS/acidity ratio (61.44), reducing sugar (11.87%) total sugar (13.34%) and minimum
acidity (0.31%) were reported with the application of ethrel @ 400 ppm whereas
maximum ascorbic acid (33.17 mg/100 g pulp) was observed in T 8 (K2HPO4 @ 1% +
KNO3 @ 1%) treatment.

Introduction
The litchi (Litchi chinensis Sonn.) is most
important subtropical fruit of the Sapindaceae
family grown throughout the world. It is
believed to have originated in Southern China
and Northern Vietnam region and became
widely distributed in the Subtropics (Menzal
and Simpson, 1986). In India it reached via
Burma by the end of 17th century. India is
second largest litchi producer in the world
next to China. The annual production of litchi

in India accounts to 583 thousand metric
tonnes from an area of 85 thousand hectare
with an average productivity of 6.3 metric
tonnes/ha (Anonymous, 2017). In India major
litchi growing states are Bihar, West Bengal,
Uttar
Pradesh,
Uttarakhand,
Punjab,
Arunanchal Pradesh, Karnataka and Tripura.
In Uttarakhand, annual production of litchi
accounts for 19.16 thousand metric tonnes
from an area of 9.49 thousand hectares. The
major litchi producing areas in Uttarakhand
are Dehradun, Haridwar, Nainital, Udham
Singh Nagar districts with minor production in
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Pithoragarh and Pauri Garhwal districts. It has
a vast potential of cultivation in the entire
Tarai belt of Uttarakhand. The mature litchi
fruits are high in sugar content which varies
from 6.74 to 18.86 per cent in Indian cultivars
(Singh and Singh, 1964). Besides sugar, litchi
is an excellent source of vitamin C (40
mg/100g) and contains significant amount of
protein (0.8-0.9%), fat (0.3%), pectin (0.43%)
and mineral content especially calcium,
phosphorus and iron (Pandey and Sharma,
1998). Besides being non-climacteric, Litchi
fruits are highly perishable and their fruit
quality characteristics are influenced by many
biotic and abiotic factors. Therefore, any
efforts that could be done to maintain the litchi
fruits with high quality characteristics such as
fruit size, weight, firmness, colour intensity
and uniformity after harvest, and during
marketing would be very important for the
litchi growers in order to obtain higher
monetary return. Foliar application of plant
nutrients is helpful in satisfying plant
requirements and can be highly efficient when
nutrient uptake via the root system is limited.
Potassium is required for the production and
transport of plant sugars that increase the
weight of fruit. As an activator of many
enzymes, K plays a vital role in
photosynthesis, protein synthesis and acts as a
major counterion in establishment of
transmembrane pH gradient during ATP
synthesis. Phloem loading, transport rate and
unloading of sucrose which are key processes
for optimum yield with quality fruits are
enhanced by optimum level of plant K. During
reproductive development competition for
photoassimilates between developing fruits
and vegetative organs may inhibit root growth
and nutrient uptake, including K. Therefore,
foliar spray of potassium is very effective,
especially in the later stages of the growth.
Ethrel have a great influence on fruit
maturation, ripening and quality of litchi
fruits. Sadhu and Chattopadhyay (1989)
reported promotion of fruit ripening and

colouration in litchi by improving the
anthocyanin levels in the peel and increased
TSS, sugars, ascorbic acid and decreased
acidity in pulp by foliar application of
Ethephon @ 2500 ppm while ethrel @ 800
mg/l at colour break was responsible for
highest anthocyanin levels in litchi cv
Nuomici (Wang et al., 2007). Keeping in view
the above factors under consideration, the
present experiment was conducted to study the
effect of potassic compounds, ethrel and
thiourea on chemical attributes of litchi fruits
grown under the Tarai region of Uttarakhand.
Materials and Methods
The experiment was carried out at
Horticultural Research Centre, Patharchatta,
Pantnagar. Fifteen years old litchi trees of cv.
Rose Scented planted at 10 m distance in
square system were selected for the
experiment. All the selected trees were of
uniform vigour and size. The experiment
comprised of 13 treatments allocated in
Randomised Block Design with three
replications. One tree served as a unit of
treatment in each replication. The treatments
comprised of different concentration of
potassic chemicals i.e. di-potassium hydrogenortho-phosphate (K2HPO4), potassium dihydrogen
orthophosphate
(KH2PO4),
potassium nitrate (KNO3), ethrel and thiourea
along with some combinations viz., T1-ethrel
(400 ppm), T2-KNO3 (1%), T3-K2HPO4 (1%),
T4-KH2PO4 (1%), T5-thiourea (1%), T6K2HPO4 (2%), T7-KH2PO4 (2%), T8-K2HPO4
(1%) + KNO3 (1%), T9-KH2PO4 (1%) + KNO3
(1%), T10-K2HPO4 (1%) + Thiourea (0.5%),
T11-KH2PO4 (1%) + thiourea (0.5%), T12KNO3 (1%) + thiourea (0.5%) and T13 as
control (water spray). Foliar application of the
chemicals was done using back-held knapsack
sprayer. After each treatment, the pump was
washed thoroughly. A teaspoon of commercial
washing powder was added as a wetting agent
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for effective result and for improvement in
absorption. All foliar spraying was carried out
early in the morning. Three spray of each
chemical was applied during last week of
September to November (at 20 days interval).
The observations on Total soluble solids
(0Brix) were recorded at room temperature
using hand refractometer. Ten fruits from
each replication were taken for the average
value. Total acidity of the litchi fruits was
calculated by titrating the fruit juice against
standard N/10 NaOH. TSS/ acidity ratio was
computed by dividing the TSS values of the
sample with its corresponding acidity values
in each replication of all treatments. Ascorbic
acid content of the fruits was determined by
titrating the pulp extract by 2,6dichlorophenol indophenol dye. The Total
sugar, reducing and non-reducing sugars were
estimated using Fehling solution. The data
were subjected to statistical analysis as per the
method of Snedecor and Cochran (1967).
Least significant of difference at 5% level was
used for finding the significance of
differences if any, among the treatment
means.
Results and Discussion
The results reveal that maximum TSS content
(19.22) was observed in treatment T1 (ethrel
@ 400 ppm) while the minimum TSS content
(18.18) was recorded in T13 (control).
Increase in TSS content is mostly due to the
increase in sugar content which depends
mostly upon conversion of starch on
hydrolysis. Crane (1956) reported that auxin
content caused mobilization of soluble
carbohydrates into fruits. In the present
experiment ethrel probably promoted such
mobilisation in the fruits consequently
resulting in increased soluble solids. The
present findings are in close conformity with
Kacha et al., (2012) in phalsa, Abbas et al.,

(1994) in ber and Ventateshan and Tamilmani
(2013) in mango. In all the treatments acidity
percent significantly ranged between 0.31 to
0.38 percent. The minimum acidity (0.31 %)
was recorded in T1 (ethrel @ 400 ppm)
whereas maximum acidity (0.38 %) was
observed in T13 (control). The decrease in
acidity may be due to the inverse correlation
between soluble solids and acidity. Ethrel
application increases the rate of ethylene
production due to which fructose, glucose and
sucrose contents in fruit increase significantly
which leads to the increase in soluble solids
and decrease in titratable acidity of fruits
(Park, 1996). According to the Ruffner et al.,
(1975) the acids under the influence of
chemicals are either been fastly converted
into sugar and reducing sugar by the reaction
involving the reversal of glycolytic path way
or might be used in respiration or both. There
was a significant effect of different treatments
on TSS: acidity ratio as compared to control.
Maximum TSS/acidity ratio (61.44) was
recorded in treatment T1 (ethrel @ 400 ppm).
On the other hand minimum TSS: acidity
ratio (47.43) was observed in T13 (control)
treatment. All the treatments significantly
increased the sugar content as compared to
control. The treatment T1 (ethrel @ 400 ppm)
resulted maximum reducing sugar content
(11.87%) whereas minimum (10.59%) was
recorded in T13 (control). The treatment T1
also recorded maximum total sugar content
(13.34). Sucrose, fructose and glucose are the
main sugars present in the aril of litchi fruit. It
seems ethrel might have caused an increase in
hydrolytic activities in the fruits which
resulted in increased sugar content (Wang and
Zhang, 2000). Hydrolytic activities can give
rise to increase in sugar not only from starch
but also from fat (Beevers, 1961). Similar
increase in sugars by ethrel was reported by
Bal et al., (1992) in ber and Farag et al.,
(2012) in apricot (Table 1).
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Table.1 Effect of different treatments on quality attributes of litchi cv. Rose Scented
Treatments

TSS
( Brix)

Acidity
(%)

TSS/
acidity
ratio

Reducing
Sugar
(%)

Total
sugar
(%)

19.22
18.80
18.31
18.36
18.27
18.69
18.45
18.68
18.75
18.28

0.31
0.33
0.35
0.34
0.37
0.35
0.36
0.34
0.33
0.36

61.44
55.91
51.85
53.61
49.40
52.96
50.80
54.49
55.77
50.81

11.87
11.69
11.39
11.55
11.14
11.15
11.00
10.86
11.50
11.25

18.34

0.37

49.13

18.40

0.35

18.18
0.042
0.124

0.38
0.008
0.023

0

Ethrel (400ppm)
KNO3 (1%)
K2HPO4 (1%)
KH2PO4 (1%)
Thiourea (0.5%)
K2HPO4 (2%)
KH2PO4 (2%)
K2HPO4 (1%) + KNO3 (1%)
KH2PO4 (1%) + KNO3(1%)
K2HPO4 (1%) + Thiourea
(0.5%)
KH2PO4 (1%) + Thiourea
(0.5%)
KNO3 (1%) + Thiourea
(0.5%)
Control (water spray)
S. Em±
C D at 5 %

The non reducing sugar percent in all the
treatments was found non significant.
Maximum ascorbic acid content (33.17
mg/100 g pulp) was found in T8 (K2HPO4 @
1% + KNO3 @ 1%). On the other hand
minimum ascorbic acid content (27.35
mg/100 g pulp) was found in treatment T13
(control).The increase in ascorbic acid content
may be due to the catalytic influence of the
growth.
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