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ABSTRACT
The present investigation was carried out at Horticultural Research Institute, Ayub Agricultural 
Research Institute, Faisalabad, Pakistan during 2013-2015 to evaluate the effect of pruning 
intensities (factor A) with different pruning times (factor B) on the growth and yield characteristics 
of phalsa (Grewia asiatica L.). Four pruning intensities above ground (25, 50, 75 and 100 cm) 
with three pruning dates (1st January, 16th January and 1st February) were studied. Pruning 
intensities significantly affected the number of branches per plant, number of leaves per branch, 
days taken to sprout, flowering time, days taken to fruit setting, fruit weight, fruit yield, total 
soluble solids and titratable acidity. The results showed maximum number of branches per plant 
(49.87), maximum number of leaves per branch (28.8), least days taken to sprouting (26.1), 
least days taken to flowering (39.89), least days taken to fruit setting (83.56), maximum yield 
(6.08 kg), highest total soluble solids (14.48 brix) and lowest titratable acidity (3.51%) at pruning 
level of 100 cm 1st February. It is suggested that pruning level of 100 cm on 1st February can be 
effective to maximize yield and quality of phalsa fruit.
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INTRODUCTION
Phalsa (Grewia asiatica L.) is an exotic plant of 
Tiliaceae family and is highly admired for its refreshing 
and flavorsome taste, appealing bright colour, excellent 
aroma and marvelous nutritional and medicinal value. 
It is considered a small fruit crop in horticultural point 
of view but significant in folk medicine. Ripe fruits 
are eaten fresh, used in desserts and processed into 
energizing and refreshing drinks. According to ancient 
treatise, fruits are cooling tonic and allay thirst. It is a 
rich source of minerals, vitamins and fibre while low in 
fat and calories. (Yadav, 1999).  Phalsa is a deciduous 
bushy plant flourished, satisfactorily under variable 
climatic conditions but thrives best in sub-tropical 
and tropical climate. Hot or warm temperature and 
adequate sunlight’s typical for fruit ripening, colour 
development and good quality. It is native to Southwest 
Asia and Indo-Pak  subcontinent  (Chundawat  and 
Singh, 1980).
In Pakistan, phalsa is being cultivated as minor fruit and 
grown successfully in some areas of the country where 
climatic conditions are conducive to its cultivation. The 
area under cultivation is mainly 1193 hectares with 
4063 tons production (Anon, 2016). However, there are 

some factors which affect the quality and production of 
phalsa. Among those, pruning is considered foremost 
factor accountable for phalsa production and quality. 
Pruning plays dynamic role in obtaining good quality 
and high yield of phalsa. Phalsa pruning is considered 
an indispensable action for good yield as the fruit buds 
are present on current year growth. It improves the 
colour and size of fruit due to direct exposure to sun 
light. To obtain a plant with regular frame work, high 
yield and good quality fruit, pruning is considered as 
the most appropriate and cheapest practice. Pruning 
is critical operation to sustain trees vigour and good 
quality fruit with higher yield (Singh et al., 2015).
In addition to pruning intensity, appropriate time of 
pruning is also imperative for better production and 
good quality fruit. Pruning at proper time may be 
significant in regulating of maturity in phalsa fruits 
which ultimately results in orderly marketing of this 
perishable fruit, which may be advantageous for both 
consumer and fruit growers (Abid et al., 2012). 
The present research was, therefore, conducted to 
evaluate the best pruning intensity as well as exact 
pruning time for obtaining good quality fruit with better 
yield in phalsa.



J. Agric. Res. 2018, 56(2)

M. M. Aziz et al.

108

MATERIALS AND METHODS
This study was carried out at Horticultural Research 
Institute, AARI, Faisalabad, Pakistan during the 
year 2013-15 (Latitude 31.42oN, Longitude 73.09oE, 
Elevation 189 m). Climate of the experimental site 
is characterized as subtropical with hot dry summer 
and cold winter. Mean maximum and minimum 
temperatures during this period were 19.85°C and 
6.23°C, respectively. Cumulative rainfall of about 273 
mm and 75.6% relative humidity was recorded during 
experimental period. Soil of the experimental area 
was loamy, having pH 8.1 (basic) which was low in 
potash (200 ppm), very low in available phosphorus 
(8.1 ppm) and low in organic carbon (0.86 %). Ten 
years old phalsa plants were spaced 5×8 feet apart 
which received uniform cultural practices throughout 
experimental period. The plants were pruned to 
improve the growth and production of fruits with the 
help of pruning secateurs. Three plants of similar 
size and vigour were included in each treatment. 
The treatments were replicated thrice. Four pruning 
intensities above ground levels (25, 50, 75 and 100 cm 
as Factor A) and three pruning dates (1st January, 16th 
January and 1st February) were tried as Factor-B.
Data were recorded regarding growth parameters 
viz. number of branches per plant, number of leaves 
per branch, days taken to bud sprouting, days taken 
to flowering, days taken to fruit setting, fruit weight 
(g), fruit yield (kg) and quality parameters viz. total 
soluble solids (%) and titratable acidity (%). Number 
of branches was calculated by counting the number of 
branches produced on each pruned tree. The number 
of leaves were counted for three branches and average 
was computed for each replication. Days taken for 
sprouting were calculated by counting the number of 
days taken for the pruned shoots to sprout. Days taken 
for flowering were calculated by counting the number 
of days taken for sprouted shoots to flower and days 
taken for fruit setting were calculated by counting the 
number of days taken from flowering to fruit setting. A 
digital balance (SF-400A, China) was used to record 
the fruit weight and average weight of each replicate 
was recorded. The final yield in kilograms was obtained 
by summing up the yield of all pickings. Total soluble 
solids were recorded using hand refractometer (BX-
1, Atago, Japan). Titratable acidity was determined 
by titration method given by Hortwitz (1960). Split 
plot arrangements under RCBD were used to perform 
the experiment. The data collected were analyzed 
statistically with computer software Statistix. Analysis 
of variance (ANOVA) techniques were employed to test 
the overall significance of data, while least significant 
difference (LSD) test (p ≤ 0.05) and (p ≤ 0.01) was used 
to compare the differences among treatment means 
(Steel et al., 1997).

RESULTS AND DISCUSSION
Number of branches per plant: The data (Table 1) 
depicted significant effect of pruning intensities and 
dates on branches per plant. Their interaction (P x D) 
was also found to be significant. Phalsa plants pruned 
at 100 cm above ground level gave higher number of 
branches per plant (50.6), followed by 75 cm pruning 
intensity  (44.7). On the other hand, minimum number 
of branches per plant (21.3) was recorded in 25 cm 
pruning intensity. With regards to pruning time 1st 
February gave better results (41.0 branches plant -1) 
(Table 1). Higher number of branches might be due to 
flourishing growth of phalsa trees after pruning. These 
results agree to those of Ali et al. (2001) who reported 
that number of branches significantly enhanced with 
pruning level of 100 cm.  Vesilenko (1991) also found 
similar results in phalsa.

Table 1. Effect of various pruning intensities and different 
times on growth of phalsa.

Pruning 
intensities

Pruning dates
1st Jan 16th Jan 1st Feb Mean
Number of branches/plant

25 cm 19.00 20.6 24.3 21.3d
50 cm 32.33 33.33 40.33 35.3c
75 cm 41.67 45.67 47.00 44.7b
100 cm 49.00 50.67 52.33 50.6a
Grand mean 35.5b 37.5b 41a

Number of leaves/branch
25 cm 18.7 19.3 19.0 19.0d
50 cm 20.0 22.0 21.0 21.0c
75 cm 23.7 25.7 25.0 24.3b
100 cm 28.0 29.3 29.0 28.2a
Grand mean 22.5a 23.2a 23.5a

Days taken to sprouting
25 cm 35.7 32.3 25.3 31.1a
50 cm 35.3 28.0 22.0 28.4b
75 cm 33.7 28.0 22.0 27.8bc
100 cm 33.3 25.0 21.7 26.7c
Grand mean 34.5a 28.3b 22.7c

Days taken to flowering
25 cm 50.00 48.33 45.00 47.33a
50 cm 49.00 46.67 44.00 46.55a
75 cm 45.00 42.00 40.00 42.33b
100 cm 41.67 40.00 38.00 39.88c
Grand mean 46.08a   44.25b 41.75c

Any two means not sharing a common letter are significant at 5% 
level of probability.

Number of leaves per branch: Different pruning 
levels significantly affected the number of leaves 
per branch. However, pruning dates showed non-
significant behavior (Table 1). The interaction (P x D) 
was also found to be non-significant. More number of 
leaves per branch (28.2) were noted in pruning level 
of 100 cm followed 75 cm pruning level (24.3).  The 
lowest number of leaves were recorded in trees pruned 
at 25 cm (19.0) and 50 cm (21.0). In case of pruning 
dates, 16th January performed better with higher 
number of leaves (23.5) which was statistically at par 
with other pruning dates. This increase in number of 
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leaves may be attributed to the fact that maximum 
height of pruning leads to luxuriant vegetative growth 
consequently resulted more number of leaves. These 
observations agree to the findings of Ali et al. (2001) in 
phalsa plants and Adhikari and Kandel (2015) in guava 
plants. Shanker (1985) also found similar results in 
phalsa plants.

Days taken to sprouting: The data (Table 1) showed a 
significant impact of different pruning intensities as well 
as dates on days taken to sprouting. The interaction 
(P x D) was found to be non-significant. Pruning level 
of 100 cm and 1st February took minimum number 
of days for sprouting i.e. 26.7 and 21.7, respectively 
which illustrate that said pruning intensity as well as 
date are most effective. The reason of early sprouting 
might be due to higher light interception, elimination of 
apical dominance and release of buds. These results 
are supported by Kumar et al. (2003) in ber plants.

Days taken to flowering: According to data (Table 
1), days taken to flowering significantly reduced with 
pruning levels and dates. The interaction (P x D), 
however, was noted to be non-significant in this regard. 
Pruning level 100 cm gave the lowest days (39.88) 
taken to flowering while minimum time (41.75 days) for 
flowering was observed in pruning date of 1st February. 
Early flowering might be accredited to the early 
sprouting of vegetative buds in highly pruned trees at 
proper time which ultimately induced early flowering. 
These results are in line with the findings of Ali et al. 
(2001).

Days taken to fruit setting: The data (Table 2) further 
revealed significant results in response to various 
pruning levels as well as pruning dates for this trait. 
The non-significant interaction (P x D) was noted in this 
regard. Minimum time (83.55 days) was given by 100 cm 
pruning intensity and pruning date: 1st February (85.58 
days) which specifies its worth in phalsa production.
Early bud sprouting as well as flower initiation might be 
ascribed to the early fruit setting. Ali et al. (2001) also 
observed these results previously in phalsa plants.

Fruit size (cm2): Fruit size was significantly affected by 
pruning levels and pruning dates. The non-significant 
interaction (PxD) was observed in this respect. 
Maximum fruit size (0.71 cm2) was recorded in pruning 
level 100 cm against minimum fruit size (0.38 cm2) in 
pruning level of 25 cm. In case of pruning dates 1st 
February proved as the best (0.57 cm2) while 1st January 
gave the lowest fruit size (0.50 cm2) (Table 2). It may 
be due to more light penetration and more nutrients 
supply to the fruits after pruning  which  improved fruit

Table 2. Effect of various pruning intensities and different 
times on growth and yield of phalsa.

Pruning 
intensity

Pruning dates
1st Jan 16th Jan 1st Feb Means
Days taken to fruit setting

25 cm 93.00 90.00 88.00 90.33 a
50 cm 91.33 89.33 87.33 9.33 ab
75 cm 89.33 88.67 85.00 87.66 b
100 cm 85.67 83.00 82.00 83.55 c
Grand mean 89.83 a 87.75b 85.58 c

Fruit size (cm2) 
25 cm 0.35 0.39 0.41 0.38 d
50 cm 0.42 0.48 0.52 0.47 c
75 cm 0.56 0.60 0.65 0.60 b
100 cm 0.69 0.71 0.74 0.71 a
Grand mean 0.50 c 0.54 b 0.57 a

Fruit weight (g) 
25 cm 0.61 0.68 0.71 0.66 d
50 cm 0.74 0.78 0.82 0.77 c
75 cm 0.77 0.81 0.86 0.81b
100 cm 0.79 0.86 0.89 0.85 a
Grand mean 0.72 c 0.78 b 0.82 a

Yield/plant (kg)
25 cm 3.95 4.00 4.15 4.03 d
50 cm 4.93 5.00 5.15 5.02 c
75 cm 5.59 5.69 5.76 5.68 b
100 cm 6.00 6.08 6.16 6.08 a
Grand mean 5.30 c 5.19 b 5.30 a

Any two means not sharing a common letter are significant at 5% 
level of probability.

size. Earlier scientists Adhikari and Kandel (2015) 
observed increment in fruit size in guava. Kumar et al. 
(2014) also found similar results with respect to fruit 
size in ber fruit.

Fruit weight (g): Pruning intensities and dates 
significantly affected the fruit weight of phalsa. However, 
interaction (P x D) was observed to be non-significant. 
According to data (Table 2), pruning intensity of 100 
cm gave maximum fruit weight (0.85 g) followed by 75 
cm pruning level (0.81 g). The least fruit weight (0.66 
g) was recorded in pruning level of 25 cm. In terms of 
pruning dates, 1st February proved to be best among 
(0.82 g). The increment in fruit weight may be attributed 
that more number and area of leaves leads to more 
photosynthates which caused significant increase in 
fruit weight. These results confirm the previous findings 
(Abid et al., 2012; Koliv et al., 1980).

Fruit yield (kg): The data (Table 2) revealed significant 
impact of pruning levels and dates as well on fruit 
yield of phalsa. However, interaction (P x D) was non-
significant. On average basis higher yield (6.08 kg) 
was obtained by 100 cm pruning intensity followed by 
75 cm pruning level (5.68 kg). The lowest yield (4.03 
kg) was recorded in plants pruned at 25 cm level. In 
case of pruning dates, 1st February gave higher yield 
(5.30 cm) while minimum yield (5.19 cm) was observed 
in plants pruned on 16th January. The scientific reason 
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for increasing yield with pruning (100 cm above ground 
level) might be due to the fact that trees with more open 
canopy and extensive leaf area exposed to more light 
penetration and assimilation of photosynthetic material 
which consequently produced more fruits. Ghaffoor 
et al. (2001) and Khan et al. (2007) also reported the 
similar results. Rao and Reddy (1989) further confirmed 
these results in phalsa fruit.

Total soluble solids (°brix): The significant effect of 
various pruning intensities and dates was observed in 
terms of total soluble solids. (Table 3). Their interaction 
(P x D) also found to be significant. Maximum TSS 
(14.48◦brix) was calculated in plants with 100 cm 
pruning level closely followed by 75 cm pruning 
level (13.82 °brix). The lowest TSS (12.97◦brix) was 
recorded at 25 cm pruning intensity. Among pruning 
dates, 1st February remained best (14.0 ◦brix) whereas, 
1st January gave least TSS (13.38 ◦brix). The reason 
behind this high TSS might be attributed to severe 
pruning which led to less competition for metabolites 
and accessibility of more photosynthetic material 
improving vigour and physiological activities produced 
in them. These results agree to previous findings (Abid 
et al., 2012; Ahmad et al., 2006; Chaturvedi et al., 
2014).

Table 3. Effect of various pruning intensities and different time 
on quality of phalsa.

Pruning 
intensity

Pruning dates
1st Jan 16th Jan 1st Feb Means

Total soluble solids (TSSoBrix)
25 cm 12.48 12.77 13.65 12.97 d
50 cm 13.10 13.25 13.71 13.35 c
75 cm 13.74 13.82 13.91 13.82 b
100 cm 14.22 14.52 14.73 14.48 a
Grand mean 13.38 a 13.58 b 14.0 c

Titratable acidity (TA%)
25 cm 6.03 5.98 5.75 5.92 a
50 cm 5.66 5.32 5.13 5.37 b
75 cm 3.67 3.61 3.26 3.51 d
100 cm 5.00 4.79 4.64 4.78 c
Grand mean 5.07 a 4.92 b 4.69 c

Any two means not sharing a common letter are significant at 5% 
level of probability.

Titratable acidity (%): Titratable acidity was 
significantly affected by both pruning intensities and 
pruning dates. The interaction (P x D) was significant 
in this regard (Table 3.). Minimum acidity (3.51%) was 
calculated in pruning level of 75 cm followed by 100 
cm pruning level with (4.78%) against maximum acidity 
(5.92%) in pruning level of 25 cm. Pruning date 1st 
February gave minimum acidity (4.69%). Singh et al. 
(2015) and Senthilkumar et al. (2015) also observed 
the same results.

CONCLUSION
The results conclude that pruning intensity of 100 cm 
above the ground level had significantly maximum 
number of branches/plant, maximum number of leaves, 
fruit weight and ultimately higher fruit yield. Moreover, 
days taken to flowering and fruit setting were also less 
with this pruning level. Regardless of pruning intensity, 
pruning date of 1st February also showed maximum 
number of branches, number of leaves and maximum 
yield. In the light of these results, it is recommended 
that pruning intensity 100 cm on 1st February can be 
effective for harnessing better yield and quality of 
phalsa fruit.
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