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ABSTRACT

The experiment was aimed to investigate the effect of pruning intensities on custard apple growth and quality. The eight year old
custard apple trees selected. The pruning was done at 30, 45, 60 and 75 days after |eaf fall and on main shoot, subsequent
secondary and tertiary shoots on whole plant fromtop to end with different intensitiesi.e. tip pruning, pruning at 30, 45, 60, 75,
90 cmand control. Among the treatments significantly maximum shoot length at last harvest (55.58 cm) was recorded in 90 cm
pruning intensity at 45 days after leaf fall (D,P.). Among the treatments significantly maximum number of flowers shoot™
(9.12), maximum fruit set (73.5 %), average number of fruits (98.27) and fruit yield (23.75 kg tree?) were found in 30 cm
pruning intensity at 45 days after leaf. Maximum fruit size at polar (10.04 cm) and equatorial diameter (10.32 cm), average
weight of fruit (333.67 g) and minimum stony fruit per cent (7.72 %) were found in treatment combination D,P,. In case of
quality contributing characters maximum pulp (55.68 %), minimum seed (6.34 %), and seed: pulp ratio (0.13) was found in
treatment combination D,P,. As compared to other treatments higher TSS content (25.07 %) was recorded in in treatment

combination D,P,.
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Among annonaceous fruits crops, custard apple
gained the most important position in India. Custard
appleis known by different names, such as Staphal or
SharifainIndia. Custard appleisgrown small scaleand
mainly marketedinlocal or national trade in the country
(George and Nissen, 1987). It has been performing well
under dry land conditions where other fruit crops do not
survivewell. Itisahardy fruit crop, which can tolerant
drought, salinity and saline irrigation water to certain
extent. It can grow well even on shallow soils (Kumar et
al., 2018). Generally, itisclassified asasemi-wild fruit
(due to its spontaneous growing habit in forest). The
edible portion of fruitispulp, whichiscreamy, granular
with an excellent blend of sweetness and acidity. The
pulp of thefruit can be used in pharmaceutical industries
because of high phenolics and anti-oxidant properties.
It is usually eaten as a dessert fruit and finds a huge
application in the preparation of different value added
products such as jam, nectars, ice creams etc. (Singh et
al., 2006, Shrivastavaet al., 2013 and Yadav et al., 2010).
Itsimmaturefruits, seeds, leaves, bark and rootsare used
for making medicines (Dutta, 2017).

Pruning is a basic tool to manipulate fruit tree
architecture and provide the proper sun light and
temperaturein order to increase crop yield and improve
fruit quality. In many deciduous and semi- deciduous
species pruning isessential practice such asber (Kumar
et al.,2014), guava (Lakpathi and Rajkumar, 2018),
pomegranate (Hiremath et al., 2018), grape (Porika et
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al., 2015), peach (Ikinci, 2014), plum (Kumar and
Thakur, 2012) etc. which influence the vigour,
productivity and quality of fruits. Due to its deciduous
nature custard apple sheds leaves during stress period
to avoid moisturelossesfrom plant through transpiration
and thereforeit ismost appropriatefruit crop for rainfed
region (Kumar et al., 2018). The flowers are borne on
current season growth (new emerging young shoots).
Thereforeit requirelittle pruning for new growth better
flowering and yield. Pruning on custard apple may
influence the vigour, productivity and quality of fruits.
Thus regular annual pruning at bearing stage may help
to induced good healthy shoots which will provide
maximum fruit bearing area and good quality fruits.
(Bajpai et al., 1973). Pruning is essential to develop a
good crown and better yields over along period of time.
Without pruning, the plants become bushy and their
bearing efficiency comes down. Hence, timely removal
of misplaced limbs is necessary to build a strong
framework. Selective and mild pruning of deadwood and
very old branches is necessary to avoid congestion and
encourage well-spaced branching. Yellowing of leaves
starts asthe harvesting season of fruitsends. Theleaves
begin to drop with the onset of winter and fresh growth
occurs in spring. Therefore, we have carried out the
present investigation to find out theinfluence of pruning
intensities and time on growth, yield and quality of
custard apple.
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MATERIALSAND METHODS

The present research programme ‘Influence of
pruning intensitiesand time on growth, yield and quality
contributing characters of custard apple’ wascarried out
at Research Farm, Horticulture section, College of
Agriculture, Dhule during the year 2016-2017. The
research programme was laid out in Split Plot Design
consisting three replications allocating time of pruning
(4) in the main plot and pruning intensities (7) in the
sub-plot. The eight year old custard apple trees cv.
Balanagar spaced at 5x5m were used for research
programme. Different levels and time of pruning was
done on main shoot and subsequent secondary and
tertiary shoots on whole plant at 15 daysintervals from
16" January to 1% March 2016. Healthy trees of uniform
growth and vigour were sel ected for the experiment. The
soil of experimental plot waslight to medium with good
drainage capacity and well leveled topography. The
rainfall continues during July-August months and
continuestill thefirst week of September. High humidity
i.e. up to 92 per cent prevails during rainy season.
Maximum temperature range during the peak summer
is 43-46°C and minimum 6°C during winter. The soil
texture of experimental field was clay loam.

Treatment details

Main Treatment- Time of Pruning

D, Pruning at 30 days after leaf fall

D, -Pruning at 45 days after leaf fall

D, -Pruning at 60 days after leaf fall

D, -Pruning at 75 days after leaf fall
Sub Treatment —Pruning levels

P,-Tip pruning

P, -Pruning at 30 cm.
P,-Pruning at 45 cm.
P,-Pruning at 60 cm.
P,-Pruning at 75 cm
P,-Pruning at 90 cm
P_-Control (No pruning)

To observethe effect of pruning intensitiesand time
on length of shoot (cm) and number of internodes,
average length of shoots (cm) and number internodes
emerged from the date of pruning till the date of last
harvesting were recorded. The average number of days
from the date of pruning till the date of appearance of
flowerswere counted and recorded asthe period required
for appearance of flowers. For calculating the number
of flowers shoot?, from onset of flowering, the tota
numbers of flowers shoot* were counted from the tagged
shoots. For fruit set per cent, random five shoots of 1
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mater length form each treeweretagged and their flowers
were counted during thefull bloom. Fruitsof sametagged
shoots were also counted and recorded at the time of
fruit setting. Fruit set was calculated in percentage using
following formula:

Fruit set (%) = Total number of fruits set shoot:l1 <100
Total number of flowers shoot

Total numbers of fruits plant® were counted at the
time of harvesting during the season.

Thefruit yield (kg tree’t) was recorded by weighing
the fruits on a physical balance at each harvesting form
each observational tree. Size of fruits (diameter) at both
polar and equatorial was measured with the help of
Digita Vernier Calliper. Thefruit weight was cal culated
by dividing thetotal weight of fruits.tree (yield) by the
total number of fruits tree! in each harvesting. The
percentage pul p was calculated by dividing actual weight
of pulp by total weight of fruit and multiplied by 100.
Pulp sample wastaken from sel ected fruits and used for
recording TSSin degreebrix. Total soluble solids(TSS)
wererecorded by Automatic Hand Refractometer (Erma
Tokyo A032) by taking a drop of pulp on prism of the
Refractometer and the readingswere recorded. The seed
percentage was calculated by dividing total weight of
seed by total weight of fruit multiplied by 100.

Number of stony fruits <100
Number of total fruits (healthy and stony )

Stony fruits (%) =

The statistical analysis was performed as per the
method suggested by Panse and Sukhatme (1995).

RESULTSAND DISCUSSION

The data on effect on length of shoot at last harvest
presented in. Maximum length of shoots at last harvest
was recorded in treatment combination D,P, (55.58cm)
whichwas significantly superior to rest of thetreatments
(Table 1). It might be attributed due to relatively less
number of shootsin severely pruned treesand availability
of more nutrients per shoot (Bhagawati et al. 2015). The
length of new shoots of guavaon severely pruned shoots
was found to be longer than moderate pruning or the
control (Shaban and Haseeb, 2009).

Maximum number of internodes at last harvest
(Table 1.) were recorded in treatment D,P,i.e., pruning
on 45 days after leaf fall with 90 cm pruning intensity
(17.23) which was significantly superior than all other
treatments. However, the minimum number of internodes
at last harvest was noticed in the treatment D,P, i.e.
pruning at 75 days after leaf fall with control pruning
(6.55). Bhonsle (1972) reported almost similar results
that with lighter pruning, number of internodes per vine
were decreased in grapes.



The total number of days required for flower
initiation was significantly influenced by pruning time
andintensity (Table1.). Theearly floweringi.e. minimum
number of days required for flowering (93.83) was
registered in treatment D, P, followed by the treatments
D,P, (94.33), D,P, (94.83), D,P, (95.17) and D,P,
(95.17). Late flowering i.e. maximum number of days
for flowering (112.00) was observed in the treatment
D,P.. Delayed pruned trees initiate flowering later as
comparison to unpruned trees and the new vegetative
start late. Pruned trees started new vegetative growth
immediately after pruning and almost the entire amount
of carbohydrates, which otherwise would form flower
buds, might have been utilized in the vegetative growth
of trees resulting in a late start of flowering in pruned
treesin guava (Dhaliwal and Singh 2004 ). Hiremath et
al. (2018) observed that among the different levels of
pruning, maximum daystaken for initiation of flowering
(17.18) was recorded in severe pruning (T,- 30 cm
pruning) followed by T, (16.14 days) whereas, unpruned
trees (control) produced flowering earlier.

Number of flowers shoot?! was significantly
influenced by time of pruning and different pruning
intensities (Table 1). Maximum number of flowers per
shoot was observed (9.12) werenoticed in treatment D,P,
which followed the treatment D,P, (8.30). However, it
was minimum (3.23) in treatment D,P,.. Severe pruning
intensity had adverse effect on flowering than light
pruning. Thelessnumber of flowersin severely pruned
shoots might be dueto loss of potential bearing wood of
tree (Dahapute et al., 2019). The number of flower buds
was significantly increased with one leaf pair pruning
during winter season crop and maximum number of
flower buds (62.2) wasfound in oneleaf pair pruningin
guava (Pratibhaet al., 2013).

Data presented in table 2 showed that the per cent
fruit set significantly influenced due to different time
and intensities of pruning. The maximum percentage of
fruit set (73.50 %) wasrecorded in treatment D,P, which
was significantly superior among other treatments and
minimum fruit set percentage (47.57 %) in treatment
D,P,. Itwasfound that in custard apple the treatment of
heading back by pruning 10 cm of shoot gave the highest
valuesof fruit set percentage, 14.6 per cent and 14.8 per
cent (Shahein et al., 2010).

The effect due to time of pruning and intensities
showed significant results on average number of fruits
per tree (Table 2). Significantly maximum number of
fruits per tree (98.27) were noticed in treatment D,P,
while, the minimum number of fruits per tree (39.94)
wererecorded intreatment D,P.. The moderate pruning
intensity giveshighest number of fruits per plant, it might
be due to the effect that, moderate pruning intensity
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increased the efficiency of metabolic and physiological
processes and that isthe reason of higher number of fruits
and yield of the fruit (Kumar and Rattanpal 2010). The
maximum average number of fruits (83.10) recordedin
treatment T i.e. pruning 20 cm without thinning in
pomegranate cv. Bhagava, (Anon., 2010).

The effect due to time of pruning and different
pruning intensities (Table 2) showed the significant
results among the different treatment combinations.
Maximum yield per tree (23.75 kg tree!) was recorded
in treatment D,P,, which was significantly superior to
other treatments. While, the minimumyield per tree (8.0
kg tree!) was observed in treatment D,P,. It might be
due to that the moderate or lighter pruning intensity
improvestheefficiency of metabolic processeswhichis
thereason of higher yield (Kumar and Rattanpal, 2010).
Thetrees produced significantly higher yield (902 fruit
treelyear?) of superior quality with medium pruning
(removal of terminal shoots up to 45 cm) (Ingle et al.,
2005).

Maximum average weight (333.67g) was recorded
in treatment D,P, which was significantly superior to
other treatments and it was minimum (128.679) in
treatment D P,. The crop load was reduced by increasing
theintensity of pruning. Mean fruit weight and diameter
were correlated with crop load, pruning decreased the
fruit load and as the number of fruitswas|ess, the food
material is available in the sufficient quantity to the
individual fruit (Hiremath et al., 2018). It was observed
that the maximum fruit weight and fruit sizein terms of
fruit length and fruit breadth of ber was obtained intrees
pruned at 8th bud level followed by the trees pruned at
10" level and minimum in the trees kept under control
(Guptaand Gill, 2015).

The interaction effect due to time and intensities of
pruning showed significant results in respect polar
diameter and equatorial diameter of fruit (Table 2). The
maximum polar diameter of fruit (10.04 cm) was
registered in treatment D,P, which was significantly
superior over al other treatments and minimum (6.00
cm) in treatment D,P.. The highest equatorial diameter
of fruit (10.32 cm) was recorded in treatment D,P, and
minimum (6.35cm) in treatment D,P,i.e. pruning at 75
days after leaf fall with control pruning. The fruit
diameter increased in severe pruning intensity might be
due to more nutrient supply (food) to lesser number of
fruitsin case of severe pruning. Lesser number of fruit
reduces the competition for resources between fruit
allowing individual fruit to has a greater share of
resources which allowing the size of the cell and cell
elongation, resulted in maximum accumulation of the
food materials in the developing fruits, therefore
improving thefruit sizeinlitchi (Patel etal., 2014). The
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Table 1: Influence of pruning intensities and time (DxP) on growth parameters

Treatments D, D, D, D, SEm (£) L SD (0.05)
1 Length of shoot at last harvest
P, 17.45 22.30 20.68 15.18 1.36 3.87
P, 20.48 28.48 25.92 20.08
P, 25.72 33.33 28.27 24.13
P, 30.33 44.93 35.70 26.10
P, 35.30 48.92 42.75 31.92
P, 41.30 55.58 50.88 37.10
P, 14.47 16.70 14.37 13.90
2. Number of internodes at last harvest
P, 11.68 13.80 12.98 10.30 0.13 0.39
P, 13.10 15.15 13.32 13.12
P, 14.03 15.40 14.12 13.75
P, 14.47 15.90 14.67 14.05
P, 15.05 16.50 15.10 14.42
P, 16.00 17.23 16.28 15.27
P, 7.91 8.02 7.45 6.55
3. Days required for initiation of flower
P, 95.83 94.33 95.17 98.67 0.60 1.70
P, 97.33 95.17 95.83 99.83
P, 98.83 95.83 96.67 103.17
P, 100.83 96.50 97.83 105.50
P, 102.17 97.17 99.17 109.33
P, 104.33 99.83 100.50 112.00
P, 95.50 93.83 94.83 99.00
4, Number of flowers shoot™
P, 6.33 7.02 7.61 5.44 0.31 0.89
P, 7.25 9.12 8.30 6.22
P, 7.17 7.83 6.82 5.08
P, 4.78 7.85 5.61 4.36
P, 4.87 6.77 4,79 4.10
P, 4.32 6.15 4.36 3.23
P, 4.86 6.83 6.39 4.82

size of mango fruits was improved with the severity of
pruning treatment under high density planting (Pratap
etal., 2009). Theinteraction effect dueto different time
and intensities of pruning revealed significant resultsin
respect of pulp per cent (Table 2). The maximum pulp
per cent (55.68%) was noticed in treatment D,P,, which
followed the treatment combination D,P, (54.91%),
while, minimum pulp per cent (45.31%) was recorded
in treatment combinations D,P,. This might be due to
the maximum fruit size and fruit weight and minimum

J. Crop and Weed, 16(2)

stone weight under the treatment D,P,. Ghum (2011)
revealed that, maximum pulp (63.95 %) was recorded
by pruning after 75 days of previous harvesting with 50
per cent intensity and was minimum (40.53 %) due to
early pruning (45 days) with light pruning (25 %) in
custard apple. Fruit total soluble solid content was non-
significantly affected due to the different pruning time
and intensities (Fig. 1). The maximum TSS (25.07°B)
was found in treatment D,P, and while it was noted
minimum (17.80 °B) in D P, treatment.
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Table 2: Influence of pruning intensitiesand time (DxP) on yield and quality contributing parameters

Treatments D, D, D, D, SEm (1) L SD (0.05)
1. Fruit set (%)
P, 58.81 62.37 60.90 57.64 0.69 1.96
P, 69.89 73.50 71.18 63.29
P, 64.58 67.00 66.13 62.90
P, 62.97 65.16 64.53 59.73
P, 53.04 59.86 55.28 52.23
P, 49.32 51.18 50.25 47.57
P, 57.12 60.41 58.02 55.33
2. Size of Fruit
A) Polar diameter (cm)
P, 6.62 7.01 6.79 6.08 0.11 0.31
P, 7.05 7.59 7.31 6.51
P, 7.40 8.03 7.45 7.42
P, 7.65 8.30 7.88 7.29
P, 8.13 9.11 8.17 7.64
P, 8.65 10.04 9.04 8.36
P, 6.16 6.47 6.31 6.00
B) Equatorial diameter (cm)
P, 6.82 7.31 6.99 6.35 0.10 0.28
P, 7.29 7.91 7.52 6.79
P, 7.64 8.35 7.61 7.39
P, 7.88 8.55 8.13 7.63
P, 8.41 9.41 8.35 7.99
P, 8.89 10.32 9.27 8.63
P, 6.41 6.59 6.50 6.35
3. Number of fruitstree?
P, 77.76 84.67 82.06 65.47 1.54 4.39
P, 89.23 98.27 91.51 76.88
P, 70.82 78.26 76.37 61.95
P, 62.06 67.86 66.01 52.84
P, 53.24 57.23 53.43 50.81
P, 37.96 49.15 43.10 39.94
P, 79.30 90.26 86.01 74.56
4, Aver age weight of fruits (g)
P, 171.17 187.33 179.83 162.83 3.13 8.89
P, 195.17 207.00 198.83 180.83
P, 228.33 247.50 235.33 195.00
P, 249.50 275.67 260.50 224.50
P, 265.67 298.83 287.17 237.00
P, 299.17 333.67 307.17 280.83
P, 145.67 151.67 146.00 128.67
5. Yield (kg plant™)
P, 13.12 18.56 15.54 12.87 0.77 2.20
P, 16.46 23.75 19.37 15.71
P, 13.87 19.83 17.91 12.21
P, 12.87 19.50 16.75 10.29
P, 10.75 17.50 14.04 10.47
P, 11.83 13.08 12.46 8.62
P, 11.32 16.50 13.44 8.00
Contd....
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Table 2 Contd....
Treatments D, D, D, D, SEm () L SD (0.05)
6. Pulp percentage
P, 47.70 48.60 49.31 47.39 0.39 111
P, 48.35 49.79 50.91 48.42
P, 49.02 51.28 50.71 48.68
P, 51.74 52.57 51.27 49.28
P, 52.35 54.49 53.84 50.02
P, 54.06 55.68 54.91 52.70
P, 46.09 48.17 47.81 45.31
7 Seed percentage
P, 11.01 9.27 10.14 11.94 0.14 0.40
P, 10.56 8.97 9.89 11.00
P, 10.44 8.23 9.80 10.73
P, 9.58 7.61 9.07 10.67
P, 8.70 7.00 8.13 9.71
P, 8.09 6.34 7.32 8.96
P, 11.18 10.72 11.13 12.89
8 Seed :pulp ratio
P, 0.22 0.18 0.19 0.24 0.004 0.013
P, 0.19 0.15 0.18 0.21
P, 0.20 0.15 0.18 0.21
P, 0.18 0.14 0.18 0.21
P, 0.17 0.14 0.16 0.20
P, 0.17 0.13 0.14 0.19
P, 0.24 0.21 0.21 0.26
9. Sony fruits percentage
P, 22.71 18.85 21.00 24.64 0.96 2.73
P, 21.42 16.26 19.18 23.03
P, 18.97 14.33 17.37 19.77
P, 17.12 13.71 16.67 17.72
P, 15.19 12.37 14.58 14.43
P, 13.23 7.72 11.51 15.20
P, 19.83 21.68 23.14 25.96

Notes: D,: 30 daysafter |eaf fall, D,: 45 daysafter leaf fall, D, 60 daysafter leaf fall, D,: 75 days after leaf fall. P,
Tip pruning, P,: Pruning at 30 cm, P,: Pruning at 45 cm, P,: Pruning at 60 cm, P_: Pruning at 75 cm, P,: Pruning

at 90 cm, P: No pruning (Control).

Theeffect dueto timeand intensity of pruning among
different treatments combinations had significant effect
on seed percentage (Table 2). The minimum percentage
of seed (6.34%) was registered in treatment D,P,which
was significantly superior than all other treatments,
however the maximum percentage of seed (12.89 %)
was noticed in treatment D,P,. The effect due to time
and intensity of pruning among different treatments
combinations had significant effect on seed: pulp ratio
(Table 2). Lowest seed: pulp ratio (0.13) found in
treatment D,P, which followed the treatments D,P,
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(0.14), D,P, (0.14) and D,P, (0.14). The highest seed:
pulp ratio (0.26) was registered in treatment D,P,. The
lower seed content per fruit in guavawith theincreased
severity of pruning (Teaotiaand Singh 1971).

The effect due to the time and different pruning
intensities revealed significant results (Table 2). The
minimum stony fruit per cent (7.72 %) were noticed in
treatment D,P,i.e. pruning at 45 days after leaf fall with
90 cm pruning intensity, which was statically superior
than other treatments, while, maximum stony fruit per
cent was recorded (25.96 %) in treatment D,P,i.e. no
pruning at 75 days after leaf fall.
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Fig. 1: Influence of pruning intensities and time (DxP) on TSS of fruit

The present investigation concluded by considering
all aspects that the different time interval and pruning
intensities influence the growth yield and quality
parameters of custard apple significantly. Pruning time
and intensities can be followed in custard apple to
improve the growth, flowering and fruit setting
parameters, yield and yield contributing characters,
quality contributing characters. It was observed among
thedifferent intensitiesand time of pruning that pruning
of trees at 45 days after leaf fall with 30 cm pruning
intensity give highest yield with highest number of fruits,
whereas the pruning of trees at 45 days after leaf fall
with 90 cm pruning intensity gives best quality fruitsas
compared to other treatments.
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