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Abstract

An experiment was conducted entitled “Studies on influence of inorganic fertilizers and bio-inoculants
on growth parameters of sapota [Manilkara acharas (Mill.) Fosberg] cv. Cricket Ball under agro-climatic
condition of Chhattisgarh Plains” was carried out during the year 2020-21 and 2021-22 at experimental
field of Horticulture farm, College of Agriculture, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.).
The results of the experiment showed that applying 100% RDF + Azospirillum + PSB + Azotobacter +
VAM (T1s) significantly increased several growth parameters, including the maximum length of new
shoots (12.52 and 25.03 c¢cm), girth of new shoots (4.32 and 8.63mm), number of leaves per shoot (18.50
and 24.17), leaf area (19.99 cm?) and total chlorophyll content in leaf (48.52 mg/g). However, reduced
number of days to sprouting of new shoots (26.50 days) when compared to other treatments at all stages
of observation.
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Introduction

Sapota (Manilkara acharas (Mill.) Fosberg) is one of the important tropical fruit crop
belonging to family Sapotaceae. It is commonly known as sapodilla or chikoo. Sapota fruits
are also referred as ‘Tropical Apples’ or ‘Marmalade Plums’. Sapota is a long-lived, evergreen
tree native to Tropical America most probably South Mexico or Central America. It is wildly
cultivated throughout tropics for its delicious fruits (Bose and Mitra, 1990) 2. Cricket Ball is
an important cultivar, which is performing very well in the area of milder climate of Haryana
(Boora & Singh, 2000) ©1. It has an attractive large round fruit having crisp or gritty pulp with
moderate sweetness and flavour. For proper growth and development, sapota requires warm
and humid climate (70.0% relative humidity with an optimum temperature range of 12 to 36
°C). Areas having annual rainfall of 125.0 to 250.0 cm are most suitable for its cultivation so
the climatic conditions of coastal regions and foothills area of Shivalik region are best suited.
Alluvial, Sandy loam, Red laterite and medium black soils with good drainage are perfect for
its cultivation. Application of bio-inoculants in fruit crop has been increased due to their
environment friendly nature. Bio-inoculants are more appropriately a “microbial inoculants”
preparations containing biologically active strain of bacteria, algae and fungi used for
application to seedling or composting area with the objective of increasing the number of such
micro-organism and accelerated those microbial processes, which augment the availability of
nutrients that can be easily assimilated by plant. Current levels of high intensity agriculture are
no longer sustainable primarily due to energy costs of N fertilizers and the decreasing supplies
of P, along with a decreasing armoury of pesticides (due to legislation) and water limitation.
Various studies are needed to improve our knowledge of how best to apply and use these
beneficial organisms to successfully incorporate them into sustainable commercial cropping
systems for fruit crops.

Materials and Methods

The present investigation was carried out during the year 2020-21 and 2021-22 at experimental
field of Horticulture farm, College of Agriculture, Indira Gandhi Krishi Vishwavidyalaya,
Raipur (C.G.).
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The experiment was designed with employing Randomized
Block Design with sixteen different treatment combinations

of inorganic fertilizers and bio-inoculants viz., To (Control-

100% RDF), T1 (60% RDF + Azospirillum), T, (60% RDF +
PSB), T3 (60% RDF + Azotobacter), T (60% RDF + VAM),
Ts (60% RDF +Azospirillum + PSB + Azotobacter + VAM),
Te (80% RDF + Azospirillum), T; (80% RDF + PSB), Ts
(80% RDF + Azotobacter), Tq (80% RDF + VAM), T1o (80%
RDF + Azospirillum + PSB + Azotobacter + VAM), Ty
(100% RDF + Azospirillum), Ti> (100% RDF + PSB), T3
(100% RDF + Azotobacter), T14 (100% RDF + VAM) and T1s
(100% RDF +Azospirillum + PSB + Azotobacter + VAM),
which were replicated three times. The composition of
inorganic fertilizers was applied seven days before the
application of bio-inoculants i.e. half dose of N, P and K was
applied in the month of June and remaining half dose of N, P
and K in the month of November in both the years.

The shoots were tagged for recording the observations for
growth parameters are Days to sprouting of new shoots,
Length of new shoots (cm) at 60 and 120 days, Girth of new
shoots (cm) at 60 and 120 days, Number of leaves per shoot at
60 and 120 days and Leaf area (cm?). The data were analysed
using Gomez and Gomez's (1984) B! approach for analysis of
Randomised block design (RBD).

Results and Discussion

1.

Days to sprouting of new shoots: The days to sprouting

of new shoots was significantly influenced by the various 3.

bio-inoculants and increased doses of inorganic
fertilizers. The minimum days to sprouting of new shoots
(26.50 days) was registered under the treatment Tis
(100% RDF +Azospirillum + PSB + Azotobacter +
VAM), which was found non-significant difference with
the treatment T having days to sprouting of new shoots
(27.83 days) under the present investigation. While, the
maximum days to sprouting of new shoots (32.97 days)
was registered under the treatment T, (60% RDF + PSB)
based on pooled mean. The early sprouting of new shoots
might be due to brought on by the application of
fertilizers in combination may have resulted from the
quick uptake of nutrients through the soil. The above
findings are in close agreements with the findings
reported by Kumar et al. (2013) [, Patil et al. (2013) in
banana, Pathak et al. (2013) in guava, Srivastava et al.
(2014) I31 in papaya.

2. Length of new shoots (cm) at 60 and 120 days: As
per the result of pooled data is concerned at 60 days of
observation, the maximum length of new shoot (12.52
cm) was noticed under the superiority of treatment Tis
(100% RDF+ Azospirillum + PSB + Azotobacter +
VAM), which was found significantly superior over rest
of the other treatments. The minimum length of new
shoots (7.95 cm) was noticed under the treatment T,
(60% RDF + PSB). Similarly, at 120 days, the maximum
length of new shoots (25.03cm) was noticed under the
treatment Tis (100% RDF+ Azospirillum + PSB +
Azotobacter + VAM). The minimum length of new

shoots (15.90 cm) was observed under T, (60% RDF + 4,

PSB). The result outcomes of the present trial were
achieved due to the increased nutrient uptake and
mobilization brought on by the addition of bio-fertilizer
may be responsible for the improved growth. The present
result corroborates with the findings reported by Patil et
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al. (2013) P! in banana, Sharma et al. (2014) 2 in
custard apple and Srivastava et al. (2014) (%l in papaya.
Girth of new shoots (mm) at 60 and 120 days: At 60
days, the maximum girth of new shoots (4.32mm) was
observed under the superiority of treatment Tis (100%
RDF + Azospirillum + PSB + Azotobacter + VAM),
which was found statistically at par with the treatments
Tio, T1a, Taa, T1a, T1z, Ts, To, To, Te & T7 having the
respective girth of new shoots 4.15, 4.08, 3.97, 3.90,
3.85, 3.38, 3.28, 3.25, 3.18 & 3.12 mm, under the present
trial. However, the minimum girth of new shoots (2.32
mm) was noticed under the treatment T, (60% RDF +
PSB). Similarly, at 120 days the maximum girth of new
shoot (8.63mm) was registered under the treatment Tis
(100% RDF + Azospirillum + PSB + Azotobacter +
VAM), which was recorded statistically equivalent
differences with the treatments Tio, Tz, T14, T11 & T12
having respective girth of new shoots 8.30, 8.17, 7.93,
7.80 & 7.70 mm. The treatment T, (60% RDF + PSB)
recorded minimum girth of new shoots (4.63 mm) under
the present trial according to pooled data analysis.
Organic manure (FYM) and bio-fertilizers primarily
attributed to adequate availability of all nutrients during
different vegetative growth stages of the plant. The above
results are in close conformity with the findings testified
by Mahendra et al. (2009) @ in ber, Bhalerao et al.
(2009) M in banana, Singh et al. (2013) % in papaya.
Number of leaves per shoot at 60 and 120 days: The
number of leaves per shoot increased significantly with
the advancement of growth of new shoots at a later stage.
At 60 days, the maximum number of leaves per shoot
(18.50) was recorded under the treatment T1s (100% RDF
+ Azospirillum + PSB + Azotobacter + VAM), which
was at par with the treatments Ty, Tiz & T having
respective number of leaves per shoot 17.50, 17.17 &
16.83 under the present investigation. The minimum
number of leaves per shoot (10.50) was registered under
the treatment T, (60% RDF + PSB). At 120 days, the
maximum number of leaves per shoot (24.17) was
marked under the treatment Ti;s (100% RDF +
Azospirillum + PSB + Azotobacter + VAM), which was
found non-significant differences with the treatments Tio
& Ti3 having number of leaves per shoot 22.83 & 22.17,
respectively. The minimum number of leaves per shoot
(15.50) was perceived under the treatment T, (60% RDF
+ PSB) as per documented in pooled data analysis. The
data indicated that the number of leaves per shoot
increased significantly with the advancement of the
growth of new shoots at a later stage. It might be due to
the high nutrient and mineral content present in the
combination of organic and inorganic fertilizers with bio-
inoculants, this might also be attributed to the improved
nutrient use efficiency as a result of the use of different
sources of nutrients. The present results are in closely in
accordance with earlier works reported by Pathak et al.
(2013) % in guava, Srivastava et al. (2014) % in papaya,
Shaimaa et al. (2017) ** in orange,

Leaf area (cm?): The data pertaining to leaf area
revealed that the effects of different combinations of
inorganic fertilizers and bio-inoculants had significant
impact on leaf area. The maximum leaf area (19.99 cm?)
was registered under the treatment Tis (100% RDF
+Azospirillum + PSB + Azotobacter + VAM), which was
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found non-significant differences with the treatments T,
T4 & Ti3 having leaf area 19.41, 19.31 & 19.09 cm?,
respectively. The minimum leaf area (14.90 cm?) was
remarked under the treatment T, (60% RDF + PSB) with
respect to analysis based on pooled mean. Application of
growth-promoting microorganisms such as Azospirillum,
PSB, Azotobacter and VAM increased the availability of
P and N, which led to better protein synthesis and
improved morphological growth or increased leaf area
(Singh and Singh, 2004) 8. The microbial inoculants

https://www.thepharmajournal.com

Azospirillum and Azotobacter, which aid in atmospheric
nitrogen fixation through free-living N fixers in the
rhizosphere and produced a variety of growth compounds
such indole acetic acid, gibberellins, Vitamin-B and
antifungal substances, improved crop development (Dutta
et al., 2009) . The similar findings were also reported
by Singh et al. (2004) ['%1 in banana, Dutta et al. (2009) !
in guava cv. L-49, Kundu et al. (2011) ' in mango and
Patil et al. (2013) @ in banana.

Table 1: Show the Days to Sprouting of new shoots

Days_ to |Length of new|Length of new| Girth of new [Girth of new| Number of Number of leaves per| Leaf area
Treatments Sprouting of [shoots (cm) at{shoots (cm) at| shoots (mm) [shoots (mm)|leaves per shoot shoot at 120 days (cm?)
new shoots 60 days 120 days at60days |at120days| at 60 days

Pooled Pooled Pooled Pooled Pooled Pooled Pooled Pooled

To 30.10¢%f 10.84 ¢ 21.67° 3.28%cde 6.570cde 14,50 18.17 ¢ 17.58 ¢

T1 31.67%¢ 8.00f 16.00 9 2.37° 4.73f 10.839 16,179 14.97°¢

T2 32.97¢° 7.957 15.90 9 2.32¢ 4.63f 10.509 15.50" 14.90°¢

Ts 31.30bed 8.17f 16.33¢ 2.68¢de 5.37¢f 12.17°f9 16.83f9n 15.26 ¢

T4 30.50 bede 8.23f 16.47 9 2.58% 5.17¢f 11.50f 16.507" 15.34¢

Ts 29.83%f 9.30¢ 18.60 %f 2.92bcde 5.83°¢f 13.500%f 17.507" 16.67 ¢

Ts 31.00 bede 8.95¢ 17.90°f 3.1gabcde 6.37°df 15,170 17.83fh 16.72 ¢

Tz 31.70® 9.23¢ 18.47 ¢ 3.12abcde 6.23 df 14,17 17.17%h 16.27 ¢

Ts 30.28Pcdef 9.58¢ 19.17 % 3.3@abcde 6.77bcde 15.83 ¢ 18.83¢f 17.68 ¢

Ty 29.50¢f9 9.68 ¢ 19.37¢ 3.253%cde 6.50°cdef 15.500 18.50¢f0 17.79¢

Tio 27.83M 11.72° 23.43" 4.15% 8.30%® 17.50% 22.83% 19412

Tu 29.60¢9 11.52° 23.03° 3.90%¢ 7.80 acd 16.175 20.830d 18.38 "¢

T12 30.50 bede 11.37° 22.73" 3.85%¢d 7.70 8cd 15.83¢ 20.17¢% 18.16 ¢

Ti3 28.83fah 11.60° 23.20° 4.08% 8.17 3¢ 17.17% 22.17%¢ 19.09

T4 28.509 11.63° 23.27°" 3.97%¢ 7.93 abcd 16.83% 21.50%¢ 19.31°2

Tis 26.50" 12,522 25.032 4.322 8.63° 18.50° 24.17° 19.992
SE(m)+ 0.69 0.11 0.23 0.45 0.90 1.50 1.59 0.26
C.D. at 5% 1.95 0.32 0.64 1.28 2.65 4.25 4.65 0.74

Conclusion Singh DK. Effect of bio-fertilizers on biological nitrogen

It is concluded that application of 100% RDF +Azospirillum
+ PSB + Azotobacter + VAM (T15) was found to be
significantly increased different growth attributing parameters
viz. length of new shoots, girth of new shoots, number of
leaves per shoot, leaf area and reduced number of days to
sprouting of new shoots as compared to other treatments at all
the stages of observation. Therefore, treatment (Tis) is
considered better treatment combination for the growth
parameters of sapota.
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