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ABSTRACT: The present study aimed to evaluate the effect of biofertilizers and bioinoculants on yield
and quality of mango using factorial CRD with sixteen treatment combinations comprising two factors
i.e., four biofertilizers viz., D;: Bio NPK Consortium (10 ml/tree), D,: VAM (10 g/tree), Ds: Bio NPK
Consortium (10 ml/tree) + VAM (10 g/tree) and D4: No biofertilizers which were given as drenching at
pea stage and four bioinoculantsviz, S;: Seaweed extract (0.2%), S;: Novel organic liquid nutrient (2 %),
S;: Jeevamrut (10 %) and S,: No bioinoculants which were sprayed in two frequencies at 2" week of
April and 1% week of May. Treatmentswer erepeated thrice. Among biofertilizers, Dsrecorded maximum
fruit weight, fruit length, fruit diameter, number of fruits per tree, fruit yield, pulp weight, pulp: stone
ratio, TSS, vitamin-A and total sugar during two years and pooled mean. Among bioinoculants, S,
showed higher fruit weight, fruit length, fruit diameter, number of fruitsper tree, fruit yield, pulp weight,
pulp: stone ratio, TSS, vitamin-A and total sugar in two years and pooled analysis. However,
biofertilizers and bioinoculants showed non-significant effect on stone weight. Combine application of

biofertilizersand biocinoculants (DsS;) significantly increased fruit yield and total sugar.
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INTRODUCTION

Mango (Mangifera indica L.) is the most important
commercia fruit crop of India. Mango is the national
fruit of India and known as “King of Fruits”. It
occupies the same position in India as it occupied by
the apple in temperate climates and grapes in
sub-tropical areas. Being auseful and delicious fruit, it
is the part of culture and religion since the time
immemorial. It isaso good source of vitamin A and C.
It is highly invigorative, laxative and diuretic (Bd,
2006). A single fruit can provide up to 40 % daily
dietary fiber needs (Sing et al., 2005). In raw stage,
fruit is used for extraction of tannin as well as for
preparation of curries, pickles and chutneys. Ripe
fruits are used for a table purpose as well as for
preparation of sgquashes, juices, nectars, syrups, jams
and jellies. India ranks first among world's mango
producing countries accounting for 50 per cent of
world mango production, but has a poor representation
in international market.

Use of biofertilizers and bioinoculants has assumed
great importance for sustainable production and to
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improve the soil physical, chemical and biological
properties. The increasing cost of the chemical
fertilizers and their harmful effects on soil health
became a major issue for the growers. Therefore, the
cost effective, sustainable and alternative organic
sources are required to fulfill the nutrient
requirements. Biofertilizers are input containing
microorganisms  capable of mobilizing and
solubilization of nutritive elements through biological
processes. They are less expensive, ecofriendly and
sustainable and do not require non-renewable source
of energy during their production. They improve plant
growth and fruit quality by producing plant hormones.
The beneficial effect of biofertilizers are now well
established in many fruit crops like mango (Ahmad et
al., 2004). Biofertilizers provide strength against soil
borne diseases and also help in composting and
effective recycling of solid waste which results in
improved soil health. Azotobacter and Azospirillum
have good nitrogen fixation ability. Bio NPK
Consortium contains five strains of agriculturally
beneficial microorganism (two nitrogen fixer, two
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phosphate sol ubilizers and one potash mobilizer) isthe
one-time solution for al the macronutrients (N, P, K)
requirement of crops. Anubhav Bio NPK Consortium
contains  Azotobacter  chroococcum  (ABA-1),
Azospirillum lipoferum (ASA-1), Bacillus coagulans
and two Bacillus spp. This formulation also provides
additional benefits of protecting plant from
phytopathogenic fungi and nematodes. According to
Adl et al. (2020) in aonla and Patel (2020) in mango,
application of Bio NPK Consortium improves growth,
yield and quality attributes. VAM (Vesicular
Arbuscular mycorrhiza) has been reported to increase
the uptake of phosphorus. It increases the uptake of
Zn, Cu, Mn and Fe. Scientific evidences have also
suggested that VAM biofertilizer enhanced growth,
yield and quality parameters of fruit crops (Singh et al.
(2020) in guava and Raut et al. (2020) in custard
apple).

Foliar application of bioinoculants has al so become an
aternative approach to minimize the chemical |oads
on crop. Several growth regulating bioinoculants like
seaweed extract, novel organic liquid nutrient and
jeevamrut have potential in increased growth and
development of fruit crops. Seaweed extract had
higher amounts of macro nutrients, trace elements,
organic substances like amino acids, antioxidant,
organic acid and plant growth regulators such as auxin,
cytokine in and gibberellins are applied to improved
nutritional status, vegetative growth, fruit quality and
yield in plants (Crouch et al., 1992). Novel organic
liquid nutrient suitable for foliar and soil application.
Sap obtained from banana pseudostem contains ample
amount of essential nutrient and plant growth hormone
(Cytokinin and GA3) for growth and development of
crops. Jeevamrut contains enormous amount of
microbial load which multiply and act as soil tonic. It
promotes immense biological activity in soil and
enhance nutrient availability to crop (Gore and

Sreenivasa 2011). Solanki et al. (2020) in peach and
Sahana et al. (2020) in strawberry recorded increased
yield and quality attributed with the application of
Jeevamrut. The biofertilizers and bioinoculants have
beneficial effect on yield and quality of fruit crops.
Keeping al these in mind, a study on effect of
biof ertilizers and bioinoculants on yield and quality of
mango cv. Mallika was conducted.

MATERIALSAND METHODS

Experimental site: An experiment was conducted
during the year 2019-20 and 2020-21 on twenty-one
years old uniform size mango trees planted 8.0 x 8.0 m
a Horticultural Research Farm, Department of
Horticulture, B. A. College of Agriculture, Anand
Agricultural University, Anand, Gujarat, India which
is situated geographically at 22°35' North latitude and
72°56' East longitude with an altitude of about 45.1 m
above the mean sea level. According to agro-climatic
conditions of Gujarat state, Anand falls under ‘Middle
Gujarat Agroclimatic Zone-IllI’. The soil of the
experimental site was loamy sand, locally known as
“Goradu’ having pH 7.14, EC 0.23 dSm™ and 0.46 %
organic C. The available N, P and K of the field soil
were 320.00, 34.35 and 442.10 kg ha™*, respectively.
Experimental design and treatments. The
experimental design was CRD with factorial concept
with three repetitions. The recommended dose of
fertilizersi.e., 100 kg FY M with 750:160:750 kg NPK
ha' were applied. Full dose of FYM, phosphorus,
potash and half dose of nitrogen were given after
harvest of the crop i.e., June. Remaining half dose of
nitrogen was given at pea stage i.e., March. One tree
was selected per treatment and total sixteen treatment
combinations were carried out.

Treatment details are as under:

Factor A. Drenching of biofertilizers (D)

D;: Bio NPK Consortium (10 ml/tree)

Dz VAM (10 gtree)

D3: Bio NPK Consortium (10 mi/tree) + VAM (10 g/tree)

D,: No biofertilizers

Factor B. Spraying of bioinoculants (S)

Si: Seaweed extract (0.2 %)

S;: Novel organic liquid nutrient (2 %)

Ss: Jeevamrut (10 %)

Sy: No bioinoculants

Biofertilizers was given in the ring 1.5 m apart from
the tree trunk by drenching and incorporation with
well decomposed FY M, then after the week half dose
of nitrogen was given before peastagei.e., 1% week of
March. Spraying of bioinoculants was applied to the
trees as a preharvest spray in two frequencies in the
month of 2" week of April and 1% week of May as per
treatments on trees by foot sprayer.

Mature uniform size fresh mango fruits were
harvested and kept in the laboratory. The five mature
fruits per treatment were randomly selected and all
observations regarding physical and biochemical
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parameters of fruits were recorded under ambient
storage condition. Total Soluble Solids (TSS) in °Brix
of fruits was recorded by using hand refractometer.
Sugar and Vitamin-A contents of the fruits were
determined using method described by Ranganna
(1979); Mishra and Gupta (1998), respectively. Data
for individual years were analyzed and in order to
study the average effect of different treatments over
the years, the pooled analysis was aso carried out as
suggested by Gomez and Gomez (1976).

14(3): 1343-1349(2022) 1344



RESULTSAND DISCUSSION

Effect of biofertilizers on yield parameters of mango.
The drenching of biofertilizers significantly
influenced the yield parameters of mango (Table 1 and
2). The yield parameters in terms of maximum fruit
weight (353.47, 337.15 and 345.31 @), fruit length
(13.67, 13.32 and 13.50 cm), fruit diameter (8.33, 8.11
and 8.22 cm), number of fruits per tree (212.27,
197.63 and 204.95), fruit yield (88.04, 83.45 and
85.75 kg/tree & 13.73, 13.02 and 13.38 t/ha), pulp
weight (237.38, 231.67 and 234.52 g) and pulp: stone
ratio (5.77, 5.36 and 5.56) were noted with drenching
of Bio NPK Consortium 10 ml/tree + VAM 10 g/tree
during the year 2019-20, 2020-21 and in pooled data,
respectively. The drenching of biofertilizers failed to
influence any significant effect on stone weight of
mango fruit.

It might be due to biofertilizers (Bio NPK Consortium
+ VAM) may supply optimum plant nutrients and
growth hormones at desired amount during entire
period of fruit growth, ultimately increases higher rate
of photosynthesis resulted in more accumulation of
dry matter responsible for more fruit weight and
diameter of mango fruit. Biofertilizer is considered as
a significant source of different micronutrients which
play an important role in regulation of length of fruit
by enhancing metabolic activities in plant cells
(Sharma et al., 2013). Due to the supply of &l the
nutrients in adequate right from starting of the
experiment to the harvesting of the crop, which
induced more retention of fruits by supply of
photosynthates at critical requirement stage and that
resulted into the higher number of fruits per tree and
increased fruit yield. Biofertilizers have direct relation
in N fixation, solubilizing phosphorus, production of
phytohormone which increased the uptake of nutrients
that ultimately increases pulp: stone ratio of mango

fruits. These observations are in agreement with the
Ad et al. (2020) in aonla, Patel (2020) in mango, Patel
et al. (2017) in sapota and Nurbhanej et al. (2016) in
acid lime.

Effect of bicinoculants on yield parameters of
mango. The spraying of biocinoculants significantly
influenced on the yield parameters of mango (Table 1
and 2). Maximum fruit weight was recorded (335.56
) in pooled data, fruit length (13.08, 12.79 and 12.93
cm), fruit diameter (7.99, 7.82 and 7.90 cm), number
of fruits per tree (204.83, 192.33 and 198.58), fruit
yield (84.94, 80.30 and 82.62 kg/tree & 13.25, 12.53
and 12.89 t/ha), pulp weight (224.45, 217.32 and
220.88 g) and pulp: stone ratio (5.49, 5.05 and 5.27)
during the year 2019-20, 2020-21 and pooled mean,
respectively with spraying of novel organic liquid
nutrient 2 %. The spraying of bioinoculants failed to
influence any significant effect on stone weight of
mango.

Novel organic liquid nutrient provides higher
carbohydrate accumulation in plant at early stage of
growth as a resulted in better nutrient supply, which
causes an increased in fruit size and there by increased
the fruit diameter, length and fruit weight (Patel et al.,
2018). Similar type of results was also reported by
Anon. (2012) in mango. It has also a good amount of
K and the role of K in reducing the fruit drop is
expected due to its catalytic effect in biochemical
reactions occurring in physiological processes of the
plant (Baiea et al., 2015) and aso responsible for
enhancement of auxin in the plant which is known to
reduce fruit drop and increase the fruit retention by
delaying the formation of abscission layer (Nason and
Mc Elroy, 1963). Theseresults are in close conformity
with the findings of Parmar et al. (2018) in papaya,
Rathod et al. (2017) in pomegranate.

Table 1: Effect of biofertilizersand bioinoculants on fruit weight, fruit length, fruit diameter and number of
fruits per tree of mango cv. Mallika.

Treatments Fruit weight (g) Fruit length (cm) Fruit diameter (cm) Number of fruitsper tree
201920 | 2020-21 | Pooled | 201920 | 2020-21 | Pooled | 2019-20 | 202021 | Pooled | 2019-20 [ 2020-21 | Pooled
Biofertilizersasdrenching (D)
D; 344.99 326.52 335.76 13.19 12.77 12.98 7.99 7.81 7.90 205.69 190.94 198.31
D, 331.81 316.32 324.06 12.48 12.23 12.35 7.63 7.43 753 196.26 183.90 190.08
D3 35347 337.15 345.31 13.67 13.32 13.50 8.33 8.11 8.22 212.27 197.63 | 204.95
Dy 294.53 279.33 286.93 10.55 10.37 10.46 6.48 6.23 6.36 169.13 159.94 164.54
SEm.x 9.10 8.23 6.13 0.24 0.33 0.20 0.21 0.17 0.21 461 5.83 3.72
CDat5% 26.22 23.73 17.34 0.68 0.95 0.57 0.61 0.50 0.61 13.28 16.80 10.50
Bioinoculants as spraying (S)
S 336.95 320.09 328.52 12.80 12.42 12.61 7.79 7.55 7.67 199.88 186.67 193.28
S 344.06 327.05 335.56 13.08 12.79 12.93 7.99 7.82 7.90 204.83 192.33 198.58
S5 332,55 316.53 324.54 12.58 12.29 12.43 7.66 7.48 7.57 197.69 184.48 | 191.08
Sy 311.25 295.65 303.45 1144 11.19 1131 6.98 6.75 6.86 180.95 168.92 174.94
SEm.x 9.10 8.23 6.13 0.24 0.33 0.20 0.21 0.17 0.21 461 5.83 461
CDat5% NS NS 17.34 0.68 0.95 0.57 0.61 0.50 0.61 13.28 16.80 13.28
Interaction (D x S)
SEm.x 18.19 16.47 12.27 0.47 0.66 0.40 0.42 0.35 0.27 9.21 11.66 7.43
CDat5% NS NS NS NS NS NS NS NS NS NS NS NS
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Table 2: Effect of biofertilizersand bioinoculantson fruit yield (kg/tree), fruit yield (t/ha), pulp weight,
stone weight and pulp: stoneratio of mango cv. Mallika.

Fruit yield (kg/tree) Fruit yield (t/ha) Pulp weight (g) Stone weight (g) Pulp:stoneratio

Treatments x> | 2020-21 | Pooled | 201020 | 2020-21 ‘ Pooled | 2019-20 | 202021 | Pooled | 2019-20 | 20202 | Pooled | 2019-20 | 2020-21 | Pooled
Biofertilizersasdrenching (D)

D; 81;'6 79.03 81.36 13.06 12.33 12.69 223.77 21757 220.67 40.85 40.50 40.67 551 5.06 5.28

D, 788'7 73.94 76.36 12.29 11.53 1191 207.49 202.26 204.87 40.27 39.95 40.11 5.18 4.70 4.94

D3 830 83.45 85.75 13.73 13.02 13.38 237.38 231.67 23452 41.29 40.87 41.08 577 5.36 5.56

D4 6%6 62.80 64.70 10.39 9.80 10.09 157.15 152.44 154.79 38.46 38.51 38.49 415 3.64 3.89

SEm.t 1.38 1.77 112 0.22 0.28 0.18 5.99 4.36 3.70 111 0.95 0.73 0.23 0.15 0.14

CDa5% | 398 | 510 3.10 0.62 0.80 0.49 1726 | 1256 10.47 NS NS NS 0.65 0.43 0.38
Bioinoculants as spraying (S)

S 817'0 7651 | 7879 | 1265 | 1193 | 1229 | 21330 | 20820 | 21075 | 4046 | 4016 | 4031 | 527 484 506

S 81'9 8030 | 8262 | 1325 | 1253 | 1280 | 22445 | 217.32 | 22088 | 4084 | 4046 | 4065 | 5.9 505 527

S 8| 726 | 7aa | 1242 | 1174 | 1208 | 20099 | 20392 | 20695 | 4032 | 4005 | 4019 | 528 476 | 502

s, R4l eras | eo3 | 1115 | 1048 | 1081 | 17805 | 17449 | 17627 | 3924 | 3016 | 3020 | 456 410 | 43

SEmz 138 | 177 112 0.22 028 0.18 5.99 436 3.70 111 | 095 | 073 023 0.15 014

CDa5% 3.98 5.10 3.17 0.62 0.80 0.49 17.26 12.56 10.47 NS NS NS 0.65 0.43 0.38

Interaction (D x S)
SEmz | 276 | 354 | 224 | 043 | 055 | 035 | 1198 | 871 | 741 | 221 | 180 | 146 | 045 | 030 [ 027
CDa5% | NS | NS | Sg. | NS | NS | Sg | NS | NS | NS [ Ns | NS | NS | Ns | Ns NS

Interaction effect of biofertilizers and bioinoculants
on yield parameters of mango. Maximum fruit yield
(95.35 kg/tree & 14.87 t/ha) in pooled result (Fig. 1)
was observed with combined application of drenching
with biofertilizers like Bio NPK Consortium (10
ml/tree) + VAM (10 g/tree) and spraying with
bioinoculantsviz., Novel organic liquid nutrient (2 %).
Increased fruit yield is might be due to the combine
effect of drenching with biofertilizers (Bio NPK
Consortium + VAM) at critical stage viz., pea stage

and spraying with bioinoculant (Novel organic liquid
nutrient) that provides essential macro nutrient (N, P
and K) in adeguate quantity, VAM may increases
uptake of phosphorus and other micronutrients (Zn,
Cu, Mn, Fe) as well as spraying with novel organic
liquid nutrient act as a growth stimulant which have
regulatory role in more fruit retention upto harvest
period ultimately increases fruit yield. This finding is
supported by Yadav et al. (2011); Patel (2020) in
mango.
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Fig. 1. Interaction effect of biofertilizers and bioinoculants on yield (kg/ha and t/ha) of mango (Pooled result).

Effect of biofertilizers on quality parameters of
mango. Drenching with biofertilizers treatment
significantly affected the quality parameters of mango
(Table 3). Maximum total soluble solids (24.36, 23.42
and 23.89 °Brix), vitamin-A (1.37, 1.44 and 1.41
mg/100 g) and total sugar (19.47, 19.18 and 19.33 %)
was noted in treatment of Bio NPK Consortium 10
mi/tree + VAM 10 g/tree during the year 2019-20,
2020-21 and in pooled data, respectively.

An increase in TSS contents with biofertilizers
application may be attributed due to the quick
metabolic transformation of starch and pectin into
soluble compounds and rapid translocation of sugars
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from leaves to the developing fruits, conversion of
complex polysaccharides into simple sugars. Proper
uptake may lead to increase in pigment synthesis,
resulting higher carotenoids in mango fruits.
Application of Bio NPK Consortium along with VAM
might have performed regulatory role on absorption of
nutrients and translocation of metabolites especially
carbohydrates reserve in roots and stem which
hydrolyzed into sugar during ripening which improve
the sugar content of fruits. These findings are in
agreement with the result of Dutta et al. (2016) in
mango, Lodaya and Masu (2019) in guava, Sharma et
al. (2016); Nehate and Jadav (2019) in mango.
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Effect of bicinoculants on quality parameters of
mango. Bioinoculants treatment showed significant
result for quality parameters (Table 3). Among the
different bioinoculants treatment maximum total
soluble solids (23.48, 22.60 and 23.04 °Brix),
vitamin-A (1.34, 1.41 and 1.38 mg/100 g) and total
sugar (19.03, 18.75 and 18.89 %) was observed in
spraying with novel organic liquid nutrient 2 % in the
years 2019-20, 2020-21 and pooled, respectively.

Novel organic liquid nutrient contains macro, micro
elements and plant growth regulators which might
helped in improving the fruit quality of fruit (Modi
etal. 2019). The fermented novel organic liquid
nutrient contains higher amount of potassium

(Mahalakshmi and Naveena 2016). The role of
potassium in improvement of fruit quality is well
documented (Asaduzzaman and Asao, 2018).
Increased in TSS and sugar content might be due to
respirational demand and adequate supply of
nutrients, synthesis of invertase and starch splitting
enzymes (Patel et al., 2018). Adequate availability of
macro and micro nutrients that may increases the
pigment synthesis which resulted in high vitamin-A
content of mango fruits chemical compositions like
TSSand total sugar were more in Novel organic liquid
nutrient treatment. Similar results were obtained by
Anon. (2012) in mango and Patel et al. (2018) also in
mango.

Table 3: Effect of biofertilizersand bioinoculantson TSS, vitamin-A and total sugar of mango cv. Mallika.

Treatments [ TSS (° Brix) [ Vitamin-A (mg/100 g) [ Total sugar (%)
| 201920 [ 202021 | Pooled | 201920 [ 202021 [ Pooled | 2019-20 | 2020-21 | Pooled
Biofertilizersasdrenching (D)
D; 2357 22.68 23.13 135 141 1.38 18.98 18.63 18.81
D, 2254 21.73 2213 131 1.38 134 18.36 18.11 18.23
Ds 24.36 23.42 23.89 137 1.44 141 19.47 19.18 19.33
D, 19.36 18.97 19.16 1.22 1.27 1.25 16.58 16.49 16.53
SEm.£ 0.26 0.28 0.19 0.01 0.02 0.01 0.13 0.12 0.09
CDab5% 0.75 0.82 0.54 0.04 0.04 0.03 0.38 0.35 0.25
Bioinoculants as spraying (S)
S 22.93 22.15 22.54 1.33 1.39 1.36 18.60 18.38 18.49
S, 23.48 22.60 23.04 1.34 141 1.38 19.03 18.75 18.89
S 22.64 21.85 22.25 1.32 1.38 1.35 18.45 18.15 18.30
S 20.78 20.19 20.49 1.26 132 1.29 17.31 17.13 17.22
SEm.+ 0.26 0.28 0.19 0.01 0.02 0.01 0.13 0.12 0.09
CDat5% 0.75 0.82 0.54 0.04 0.04 0.03 0.38 0.35 0.25
Interaction (D x S)
SEm.+ [ 052 ] 057 [ 039 ] 0.03 [ 003 [ o002 [ 027 [ 024 [ 018
CDa5% | NS | NS [ Ns ] NS | NS [ Ns ] Sig. | Sig. [ Sig.

Table 4: Interaction effect of biofertilizersand bioinoculants on total sugar of mango.

Total sugar (%)
Code 2019-20 2020-21 Pooled
DS 19.38 19.09 19.24
D.S: 1955 19.15 19.35
D:Ss 19.33 18.86 19.10
DiS 17.65 17.44 17.55
DS, 18.68 18.39 1853
D,S 18.83 1856 18.70
D,Ss 1841 18.17 18.29
D,S 1752 17.30 17.41
D:S: 19.82 1953 19.67
D:S 20.60 20.28 20.44
DsSs 19.66 19.32 19.49
DsSs 17.81 17.60 17.71
D.S: 16.54 16.50 16.52
D:S 17.14 17.02 17.08
DsSs 16.33 16.26 16.32
DuSs 16.24 16.18 16.21
SEm.+ 027 024 0.18
CDab5% 0.77 0.70 051

Interaction effect of biofertilizers and bicinoculants
on quality parameters of mango. Combine treatment
i.e, drenching of biofertilizers like Bio NPK
Consortium (10 ml/tree) + VAM (10 gltree) and
spraying with Novel organic liquid nutrient 2 %
(Table 4) resulted in maximum total sugar (20.60,
20.28 and 20.44 %) in both the years and pooled data,
respectively. Combine application of biofertilizersand
bioinoculants increases the metabolic activity and
convert more sugar by synthesis of starch splitting
enzymes which increased sugar content of fruits.
These findings are in agreement with the result of
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Patel et al. (2018) in mango, Lodaya and Masu (2019)
in guavaand Ad et al. (2020) in aonla.

CONCLUSION

From the two years of field study, it can be concluded
that drenching of biofertilizers like Bio NPK
Consortium (10 ml/tree) + VAM (10 g/tree) at pea
stage increased yield and quality of fruits. Similarly,
spraying of novel organic liquid nutrient (2 %) twice
at 2™ week of April and 1% week of May can enhanced
yield and improved quality of fruits. Further,
combined effect of biofertilizers like Bio NPK
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Consortium (10 ml/tree) + VAM (10 g/tree) at pea
stage with spraying of novel organic liquid nutrient (2
%) per tree twice at 2" week of April and 1% week of
May increased yield and quality.

FUTURE SCOPE

In order to increase yield and quality in mango,
future studies have to be done further by employing
the different biofertilizers and bioinoculants
treatment in different locality.

Acknowledgement. | wish to convey my sincere
gratefulness towards Dr. M. J. Patel (Major advisor) and to
my advisory committee members for giving me proper
guidance throughout the course of study.

Conflict of Interest. None.

REFERENCES

Aal, J. M., Patel, K. M., Patel, S. J. and Sindha, D. J. (2020).
Effect of integrated nutrient management on fruit
yield of aonla (Emblica officinalis Gaertn.) cv.
Gujarat Aonla-1. Int. J. Curr. Microbiol. App. Sci.,
9(10): 417-423.

Ahmad, M. F., Saxena, S. K., Sharma, R. R. and Singh, S. K.
(2004). Effect of Azotobacter chroococcum on
nutrient uptake in Amrapali mango under high
density planting. Indian Journal of Horticulture, 61:
348-49.

Anonymous (2012). Effect of pseudostem sap and
vermiwash on fruit setting in mango cv. Kesar. 8"
AGRESCO Report, SW.M.RU., N.AU., Navsari,
pp.108-112.

Asaduzzaman, Md. and Asao, T. (2018). Introductory
Chapter: Potassium in quality improvement of fruits
and vegetables, potassium-improvement of quality
in fruits and vegetabl es through hydroponic nutrient
management. IntechOpen,

Baiea, M. H., El-Sharony, M., Eman, T. F. and EI-Moneim,
A. A. (2015). Effect of different forms of potassium
on growth, yield and fruit quality of mango cv.
Hindsi. Int. J. Chem. Tech. Res., 8(4): 1582-1587.

Bal, J. S. (2006). “Fruit Growing”. Kalyani Publishers,
New Delhi, India. 78 pp.

Crouch, I. J, Smith, M. T, Van, S. J,, Lewis, M. J. and
Hoad, G. V. (1992). Identification of auxins in a
commercial  seaweed  concentrate.J.  Plant
Physiol., 139, 590-594.

Dutta, P., Das, K. and Patel, A. (2016). Influence of
organics, inorganic and biofertilizers on growth,
fruit quality and soil characters of Himsagar mango
grown in new aluvia zone of West Bengal, India.
Adv. Hort. Sci., 30(2): 81-85.

Gomez, A. K. and Gomez, A. A. (1976). Satistical
procedures for agricultural research. International
Rice Research Institute Book, John Willy and Sons.
https://pdf.usaid.gov/pdf_docs/PNAAR208.pdf.

Gore, N. S. and Sreenivasa, M. N. (2011). Influence of
liquid organic manures on growth, nutrient content
and yield of tomato (Lycopersicon esculentum Mill.)
in the sterilized soil. Karnataka J. Agric. ci., 24(2):
153-157.

Lodaya, B. P. and Masu, M. M. (2019). Effect of
biofertilizer, manures and chemical fertilizers on
fruit quality and shelf life of guava (Psidium guajava
L.) cv. Allahabad Safeda. Int. J. Chem. Studies, 7(4):
1209-1211.

Mahalakshmi, R. and Naveena, M .L. (2016). Usage of
banana pseudostem waste for the production of

Rathod etal.,

Biological Forum — An International Journal

potassic biofertilizer using cellulolytic bacteria. Int.
J. Curr. Microbiol. App. i, 5(8): 336-349.

Mishra, B. K. and Gupta, R. K. (1998). Protocols for
evaluation of wheat quality, Directorate of wheat
research, Karnal-132-001. Technical Bulletin No.
33.

Madi, D. J,, Patil, L. M., Vasava, H. M. and Patel, M. M.
(2019). Effect of banana pseudostems sap onyield in
mango var. Kesar (Mangifera indica L.) through on
farm testing in Bharuch district of Gujarat. J.
Pharmacogn. Phytochem., 8(2): 2573-2575.

Nason, A. and McElroy, W.D. (1963). Modes of action of
the essential mineral elements. Steward, Plant
physiology: a treatise, Academic Press, New York,
3: 451-521.

Nehete, D. S. and Jadav, R. G. (2019). Effect of
bio-fertilizers in combination with chemical
fertilizers on flowering, yield and quality of mango
(MangiferaindicaL.) cv. Amrapali. J. Pharmacogn.
Phytochem., 8(4): 2934-2938.

Nurbhang, K. H., Patel, M. J., Barot, H. R., Thakkar, R. M.
and Gadhavi, A. V. (2016). Effect of integrated
nutrient management on growth, yield and quality of
acid lime cv. Kagzi. Int. J. Agri. &i., 8(51):
2360-2363.

Parmar, P., Pdtil, S. J.,, Gaikwad, S. S., Patel, N. B. and
Tandel, B. M. (2018). Yield and economics of
papayavar. Red Lady influenced by split application
of fertilizers. Int. J. Chem. Sudies, 6(6): 1981-1983.

Patel, H. T. (2020). Effect of green manures and
bio-fertilizers on yield, quality and soil-leaf nutrient
status of mango (MangiferaindicaL.) cv. Amrapali.
Ph. D. (Horti.) Thesis, Anand Agricultural
University, Anand, Gujarat, India.

Patel, M., Vihal, N. J., Patel, A. D. and Patel, H. C. (2017).
Effect of integrated nutrient management on quality
parameters of sapota [Manilkara achrus (Mill)
Forsberg] cv. Kalipatti. Int. J. Chem. Sudies, 5(6):
889-891.

Patel, R. J., Patil, S. J., Tandel, B. M., Patel, N. B. and
Patel, K. A. (2018). Yield and yield attributing
characters influenced by foliar spray of
micronutrients and banana pseudostem sap at
different pH levels of on mango (Mangiferaindica
L) cv. Kesar. Int. J. Chem. Sudies, 6(6):
1977-1980.

Ranganna, S. (1979). Manual of analysis of fruit and
vegetable products. Tata McGraw Hill Publishing
Company Ltd., New Delhi.
https://books.google.co.in /books/ about/Manual of
Analysis of Fruit and Vegetable.

Rathod, M. J., Ramdevputra, M. V., Nurbhanej, K. H. and
Patel, M. S. (2017). Effect of ethrel and banana
pseudostem sap on fruit yield and yield attributes of
pomegranate (Punica granatumL.) cv. Bhagwa. Int.
J. Chem. Sudies, 5(5): 392-396.

Raut, H. S, Joshi, P. S. and Tayde, S. A. (2020). Studies on
integrated nutrient management for quality custard
apple production. Int. J. Recent ci. Res., 11(02):
37252-37255.

Sahana, B. J., Madaiah, D., Shivakumar, B. S, Sridhara, S.
and Pradeep S. (2020). Influence of organic manures
on growth, yield and quality of strawberry (Fragaria
x ananassa Duch.) under naturally ventilated
polyhouse. J. Pharmacogn. Phytochem., 9(5):
3284-3287.

Sharma, A., Wali, V. K., Bakshi, P. and Jasrotia, A. (2013).
Effect of integrated nutrient management strategies
on nutrient status, yield and quality of guava. Indian
J. Hort., 70(3): 333-339.

14(3): 1343-1349(2022) 1348



Sharma, R., Jain, P. K. and Sharma, T. R. (2016).Effect of
inorganic and organic sources of nutrients on
physico-chemical composition of mango (Mangifera
indica L.) cv. Amrapali. Economic Affairs, 61(4):
677-682.

Sing, Z., Malik, A. U. and Davenport, T. (2005). Fruit drop
in mango. Hort. Review., 31: 111-140.

Singh, A., Kachwaya, D. S. and Singh, R. (2020). Effect of
biofertilizers on growth, yield and fruit quality of
guava (Psidium guajava L.) cv. Allahabad Safeda.
Int. J. Curr. Microbiol. App. Sci., 9(12): 372-378.

Solanki, S. P. S, Sharma, N. C., Chandel, J. S. and Hota,
D. (2020). Effect of integrated nutrient management
on fruit yield and quality of Peach (Prunus persica
L. Batsch) cv. July Elberta. Int. Res. J. Pure and
App. Chem., 21(10): 152-160.

Yadav, A. K., Singh, J. K. and Singh, H. K. (2011). Studies
on integrated nutrient management in flowering,
fruiting, yield and quality of mango cv. Amrapali
under high density orcharding. Indian J. Hort.,
68(4): 453-460.

How to cite this article: K.D. Rathod, M.J. Patel, SJ. Macwan and J.S. Patel (2022). Effect of Biofertilizers and
Bioinoculants on Yield and Quality of Mango cv. Mallika. Biological Forum— An International Journal, 14(3): 1343-1349.

Rathod etal.,

Biological Forum — An International Journal

14(3): 1343-1349(2022) 1349




