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Effect of pre-soaking treatments and various
environmental conditions on growth parameters of
custard apple (Annona squamosa L..) var. Sindhan
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Abstract

The experiment was laid out in a Completely Randomized Design with Factorial concept by three
repetitions. The treatments comprised of eight level of pre-soaking treatments (S) viz., S1 = GAs 500
ppm, Sz = Thiourea 1%, Ss= Urea 0.1%, Sa= KNO30.1%, Ss = Cow dung slurry: Water (1:10), Se= Cow
urine: Water (1:10), S7 = Soaking in hot water, Sg = Control and three levels of environmental conditions
(E) viz., Ex = Open field, E2 = Net house, Es = Polyhouse. Among eight pre-soaking treatments, S1 (GAs
500 ppm) gave maximum height of seedling (33.41 cm), number of leaves per seedling (18.36), stem
diameter (4.03 mm), internode length (2.18 cm), leaf area (43.30 cm?), fresh weight of seedling (8.27
gm), dry weight of seedling (3.05 gm), fresh weight of shoot (5.64 gm), seedling vigour index (4801.80),
length of root (16.19 c¢cm), number of primary roots (20.71), number of secondary roots (45.18), fresh
weight of root (2.29 gm), dry weight of root (1.06 gm) and root: shoot ratio (0.42) at 90 DAS. Among
three environmental conditions, Es (Polyhouse) gave maximum height of seedling (30.62 cm), number of
leaves per seedling (17.02), stem diameter (3.68 mm), length of internode (2.18 cm), leaf area (37.94
cm?), fresh weight of seedling (8.25 gm), dry weight of seedling (3.00 gm), fresh weight of shoot (5.85
gm), seedling vigour index (4303.57), length of root (15.66 cm), number of primary roots (20.04),
number of secondary roots (38.21), fresh weight of root (2.01 gm), dry weight of root (0.95 gm) and root:
shoot ratio (0.43) at 90 DAS. Among different treatment combinations, maximum leaf area (46.19 cm?)
was recorded in S1E3 (GAs 500 ppm + Polyhouse).
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Introduction
Custard apple (Annona squamosa L.) is an important fruit crop which is cultivated in tropical
and subtropical climate. It comes under family Annonaceae and native of the West Indies and
cultivated since early times throughout Central America to Southern Mexico. The fruit is also
popularly known as “Sugar apple”, “Monkey fruit” and “Sweetsop”.
Custard apple is an important dry land fruit of India. It is suitable to grow in dry climate and
withstand mild frost. The root system is confined to relatively shallow layers and therefore,
these do not require deep soils. Custard apple is free from pests and diseases except
mealybugs.
The custard apple tree is not especially attractive. It is erect and deciduous tree, with a rounded
or spreading crown and trunk 25-35 cm thick. Height ranges from 15 to 35 ft (4.5-10 m). The
ill-smelling leaves are alternate, oblong or narrow-lanceolate. Flowers are in drooping clusters
are fragrant and slender, light-green externally and pale-yellow with a dark-red or purple spot
on the inside at the base. The compound fruit is 8-16 cm in diameter, may be symmetrically
heart-shaped, lopsided or irregular or nearly round or oblate with a deep or shallow depression
at the base.
Total area of custard apple fruit crop in India is about 42,000 ha with production of 3,49,000
MT (Anon. 2020) . It is found growing almost in all the tropical and subtropical regions
mostly in wild form. The custard apple orchards mostly occurred in the parts of Andhra
Pradesh, Assam, Bihar, Karnataka, Maharashtra, Madhya Pradesh, Orissa, Rajasthan, and
Tamil Nadu as a shrub or hedge plant. Now days, it has gained commercial significance and
exclusive orchards are emerging in Andhra Pradesh and Maharashtra. In Gujarat, the area of
custard apple fruit crop is about 6460 ha with production of 66,610 MT (Anon. 2017) [#1,
Besides high nutritive value, it has also a high medicinal value (Pareek and Sharma, 1993).
Custard apple appears to possess potent bioactive principles in most of it’s plant parts (fruit,
seed and leaves).
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Custard apple is one of the most important fruit crop and its
area is expanding at a faster rate in recent years. It is mainly
propagated by budding and grafting by using rootstock. The
seeds of custard apple have hard endocarp, due to this hard
and thick seed coat, it requires about 35-50 days for
germination (Torres and Sanchez, 1992) ], For enhancing
seed germination and growth of seedling, seed priming
chemicals like GAs, Urea, Thiourea, KNOgz, hot water as well
as cow dung slurry, cow urine and various growing conditions
were used. The germination of the seeds and growth of the
seedlings are much influenced by the climatic conditions of
the region. Mostly, sowing of custard apple seeds is carried
out on the onset of monsoon, thereby restricting the
availability of planting material for that particular season.

Materials and methods

The present experiment was carried out at Hi-Tech
Horticulture Park, College of Horticulture, Junagadh
Agricultural University, Junagadh (Gujrat) during July 2021
to October 2021. The experiment comprised of eight level of
pre-soaking treatments (S) viz., S; = GAsz 500 ppm, S; =
Thiourea 1%, Sz = Urea 0.1%, Ss = KNO; 0.1%, Ss = Cow
dung slurry: Water (1:10), S¢ = Cow urine: Water (1:10), Sy =
Soaking in hot water, Sg = Control and three levels of
environmental conditions (E) viz., E; = Open field, E; = Net
house, E; = Polyhouse having 24 treatment combinations. The
experiment was laid out in poly bags in Completely
Randomized Design (factorial) with three repetitions. There
were 20 bags per treatment per repetitions. Observations were
recorded using standard procedure and statistically analysed.

Results and Discussion

The effect of pre-soaking treatments and various
environmental conditions on growth parameters was found
significant during the investigation. Whereas, the interaction
effect was found non-significant in all growth parameters
except leaf area.

Height of seedling (cm) and length of internode (cm)
Among pre-soaking treatments, maximum height of seedling
(33.41 cm) and internode length (2.18 cm) was observed in S;
(GA3 500 ppm) (Table 1). This might be due to fact that this
hormone increased osmotic uptake of nutrients, causing cell
multiplication and elongation in the cambium tissue of the
internodal region which ultimately increase height of
seedling. This findings are in conformity with the results as
found by Pundhir and Mohammed (1988) 4l in papaya and
Parvin et al. (2015) [*3 in black walnut seeds.

Among environmental conditions, maximum height of
seedling (30.62 cm) and internodal length (2.18 cm) was
found in Es (Polyhouse) (Table 1). This might be due to
favourable microclimatic condition in polyhouse. This
findings are in conformity with the results as found by Brijwal
etal. (2013) ¥ in guava and Verma et al. (2019) ¥ in aonla.

Number of leaves per seedling and leaf area (cm?)

Among pre-soaking treatments, maximum number of leaves
(18.36) and leaf area (43.30 cm?) was noted in S; (GA; 500
ppm) (Table 1). This might be due to the activity of GAs at
apical meristem resulting in more synthesis of nucleoprotein
which is responsible for increasing leaf number and
expansion. Similar findings were also reported by Meena and
Jain (2012) 2 and Anjanwe et al. (2013) Il in Papaya.
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Among environmental conditions, maximum number of
leaves (17.02) and leaf area (37.94 cm?) was found in Ej
(Polyhouse) (Table 1). This might be due to the congenial day
and night temperature, proper light and relative humidity in
polyhouse. Same result were also found by Sharma and
Dhaliwal (2013) [ in citrus and Brijwal et al. (2013) ! in
guava.

Among different treatment combinations, maximum leaf area
(46.19 cm? was recorded in S;E; (GA; 500 ppm +
Polyhouse) (Table 5). This might be due to fact that the
favourable microclimate in polyhouse may stimulate the
activity of GAs at apical meristem resulting more synthesis of
nucleoprotein  which is responsible for increasing leaf
expansion. The similar result was found by Brijwal et al.
(2013) 1 in guava and Verma et al. (2019) [ in aonla.

Stem diameter (mm)

Among pre-soaking treatments, maximum stem diameter
(4.03 mm) was observed in S; (GA3 500 ppm) (Table 2). This
might be due to fact that the GA; caused greater cell division
and elongation at the stem portion resulting into the greater
stem diameter. The above results are conformity with Meena
and Jain (2012) 2 and Anjanawe et al. (2013) in papaya,
Parvin et al. (2015) 1% in black walnut seeds.

Among environmental conditions, maximum stem diameter
(3.68 mm) was noted in E3 (Polyhouse) (Table 2). This might
be due to fact that polyhouse provided favourable condition
which increased cell division result in higher stem diameter.
Same result was reported by Sharma and Dhaliwal (2013) [16]
in citrus and Joshi et al. (2016) ! in guava.

Fresh and dry weight of seedling (gm), Fresh weight of
shoot

Among pre-soaking treatments, maximum fresh weight of
seedling (8.27 gm), dry weight of seedling (3.05 gm) and
fresh weight of shoot (5.64 gm) was observed in S; (GA3 500
ppm) (Table 2). This might be due to mobilization of water
and nutrients transported at higher rate which might have
promoted more production of photosynthetic product and
translocated them to various plant parts resulted in better
growth of seedlings. Similar findings were also reported by
Anjanwe et al. (2013) [ and Ramteke et al. (2015) ¥ in
papaya, Parvin et al. (2015) 1 in black walnut seeds.

Among environmental conditions, maximum fresh weight of
seedling (8.25 gm), dry weight of seedling (3.00 gm) and
fresh weight of shoot (5.85 gm) was noted in Es (Polyhouse)
(Table 2). This might be due to fact that polyhouse provided
favourable condition of CO, level, light intensity and
humidity that promote photosynthesis resulted into rapid
growth of seedling. The similar result was found by Verma et
al. (2019) I in aonla.

Seedling vigour index

Among pre-soaking treatments, maximum seedling vigour
index (4801.80) was found in S; (GAs 500 ppm) (Table 3).
The similar result was found by Anburani and Shakila (2010)
[ in papaya and Vasantha et al. (2014) [*81 in aonla.

Among environmental conditions, maximum seedling vigour
index (4303.57) was found in E3 (Polyhouse) (Table 3). Same
result found by Verma et al. (2019) % in aonla.

Root parameters
Among pre-soaking treatments, maximum length of root
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(16.19 cm), number of primary roots (20.71), number of
secondary roots (45.18), fresh weight of root (2.29 gm), dry
weight of root (1.06 gm) and root: shoot ratio (0.42) was
noted in S; (GAs; 500 ppm). This might be due to, GA;
promote cell multiplication and elongation in the meristematic
region of the roots. Similar findings were also reported by
Anjanwe et al. (2013) ™ in papaya and Parvin et al. (2015) 3!

https://www.thepharmajournal.com

Among environmental conditions, maximum length of root
(15.66 cm), number of primary roots (20.04), number of
secondary roots (38.21), fresh weight of root (2.01 gm), dry
weight of root (0.95 gm) and root: shoot ratio (0.43) was
found in Es (Polyhouse). This might be due to the favorable
environmental conditions under polyhouse. Same result found
by Verma et al. (2019) ! in aonla.

in black walnut seeds.

Table 1: Effect of pre-soaking treatments and environmental conditions on growth parameters at 90 DAS in custard apple var. Sindhan

Treatments | Height of seedling (cm) | Length of internode (cm) | Number of leaves | Leaf area (cm?)
Factor A: Pre-soaking treatments
S1: GAs 500 ppm 33.41 2.18 18.36 43.30
S2: Thiourea 1% 32.18 2.08 17.58 40.32
S3: Urea 0.1% 23.13 1.60 14.88 26.86
S4: KNO3 0.1% 30.23 1.91 17.42 39.36
Ss: Cow dung slurry: Water (1:10) 28.44 1.82 16.48 36.90
Se: Cow urine: Water (1:10) 26.79 1.73 15.84 32.59
Sz: Soaking in hot water 25.06 1.64 15.74 29.48
Ss: Control 21.34 1.44 12.27 24.34
S.Em.+ 0.48 0.04 0.27 0.67
C.D. at5% 1.37 0.11 0.76 1.91
Factor B: Environmental conditions
E1: Open field 23.93 1.33 14.73 31.02
E2: Net house 28.17 1.88 16.46 33.48
Es: Polyhouse 30.62 2.18 17.02 37.94
S.Em.t 0.29 0.02 0.16 0.41
C.D. at5% 0.84 0.06 0.47 1.17
Interaction (S x E)

S.Em.+ 0.83 0.06 0.47 1.16
C.D. at5% NS NS NS 3.30
C.V.% 5.23 6.17 5.02 5.90

Table 2: Effect of pre-soaking treatments and environmental conditions on growth parameters at 90 DAS in custard apple var. Sindhan

Treatments Stem diameter Fresh yveight of Dry weight of seedling Fresh weight of shoot

(mm) seedling (gm) (gm) (gm)
Factor A: Pre-soaking treatments
S1: GA3 500 ppm 4.03 8.27 3.05 5.64
S2: Thiourea 1% 3.82 7.94 2.90 5.39
Ss: Urea 0.1% 3.04 5.89 1.94 4.36
Sa: KNO3 0.1% 3.28 7.62 2.67 5.26
Ss: Cow dung slurry: Water (1:10) 3.22 7.41 2.49 5.08
Se: Cow urine: Water (1:10) 3.14 7.03 2.27 4.92
S7: Soaking in hot water 3.04 6.34 2.14 4.74
Ss: Control 2.81 5.63 1.63 3.68
S.Em.+ 0.06 0.14 0.05 0.12
C.D.at5% 0.18 0.39 0.16 0.33
Factor B: Environmental conditions
E1: Open field 2.94 5.58 1.56 3.87
E2: Net house 3.28 7.21 2.60 4.95
Es: Polyhouse 3.68 8.25 3.00 5.85
S.Em.+ 0.04 0.08 0.03 0.07
C.D.at5% 0.11 0.25 0.10 0.20
Interaction (S X E)

S.Em.+ 0.11 0.24 0.09 0.20
C.D.at5% NS NS NS NS
C.V.% 5.78 5.84 6.88 7.13

~4527


https://www.thepharmajournal.com/

The Pharma Innovation Journal

https://www.thepharmajournal.com

Table 3: Effect of pre-soaking treatments and environmental conditions on root parameters at 90 DAS in custard apple var. Sindhan

T Seedling Length of | Number of primary | Number of secondary
reatments . -
vigour index root (cm) roots roots
Factor A: Pre-soaking treatments
S1: GAs 500 ppm 4801.80 16.19 20.71 45.18
S2: Thiourea 1% 4242.09 15.62 20.01 42.23
Ss: Urea 0.1% 2432.32 13.70 16.19 29.44
Ss: KNO3 0.1% 3717.30 15.13 19.65 39.11
Ss: Cow dung slurry: Water (1:10) 13272.20 14.80 18.97 35.86
Se: Cow urine: Water (1:10) 2916.61 14.58 18.43 32.90
Sz: Soaking in hot water 2540.48 14.26 17.41 31.08
Ss: Control 1833.66 12.69 14.03 27.92
S.Em.t+ 71.37 0.25 0.30 0.57
C.D.at5% 202.93 0.71 0.85 1.62
Factor B: Environmental conditions
E1: Open field 2053.02 13.73 16.19 32.31
E2: Net house 3302.09 14.48 18.31 35.88
Es: Polyhouse 4303.57 15.66 20.04 38.21
S.Em.t+ 43.70 0.15 0.18 0.35
C.D. at5% 124.27 0.43 0.52 0.99
Interaction (S x E)
S.Em.t+ 123.64 0.43 0.52 0.98
C.D.at5% NS NS NS NS
C.V.% 6.65 5.12 4.95 4.81

Table 4: Effect of pre-soaking treatments and environmental conditions on root parameters at 90 DAS in custard apple var. Sindhan

Treatments Fresh weight of root (gm) | Dry weight of root (gm) | Root: shoot ratio
S1: GA3 500 ppm 2.29 1.06 0.42
S2: Thiourea 1% 2.17 0.91 0.40
Ss: Urea 0.1% 1.54 0.60 0.36
Ss: KNO3 0.1% 2.05 0.84 0.39
Ss: Cow dung slurry: Water (1:10) 2.00 0.78 0.38
Se: Cow urine: Water (1:10) 1.88 0.72 0.38
S7: Soaking in hot water 1.76 0.65 0.37
Ss: Control 1.26 0.56 0.34
S.Em.£ 0.04 0.02 0.01
C.D.at5% 0.11 0.05 0.03

Factor B: Environmental conditions
E1: Open field 1.67 0.52 0.34
E2: Net house 1.92 0.83 0.37
Es: Polyhouse 2.01 0.95 0.43
S.Em.+ 0.02 0.01 0.01
C.D. at5% 0.07 0.03 0.02
Interaction (SX E

S.Em.+ 0.07 0.03 0.02
C.D. at5% NS NS NS
C.V.% 6.36 6.64 7.10

Table 5: Interaction effect of pre-soaking treatments and environmental conditions on leaf area at 90 DAS in custard apple var. Sindhan.

Leaf area (cm?)
Treatments £, E, =
S1 39.98 43.72 46.19
S2 38.55 40.04 42.37
S3 23.03 24.29 33.25
S 36.89 39.81 41.38
Ss 34.20 36.67 39.83
Se 27.13 33.42 37.23
S7 26.53 27.72 34.21
Ss 21.82 22.19 29.02
S.Em.x 1.16
C.D. at5% 3.30
C.V.% 5.90

Conclusion

From the results obtained in the present experiment, it is

concluded that the pre-soaking treatment of custard apple seed
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October and polyhouse condition was found suitable for
improving seedling height, number of leaves per seedling,
stem diameter, length of internode, leaf area, fresh and dry
weight of seedling, fresh weight of shoot, seedling vigour
index, length of root, number of primary and secondary roots,
fresh and dry weight of root and root: shoot ratio of custard
apple. Whereas, among different treatment combinations,
SiEs (GAs; 500 ppm + Polyhouse) was found suitable for
improving leaf area.
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