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Introduction 

Guava (Psidium guajava L.), a member of the family Myrtaceae, 

ranks fourth among India’s major fruit crops after citrus, banana 

and mango (1). Known as the “apple of the tropics”, it offers 

exceptional nutrition, including high ascorbic acid                                   

(210 mg 100 g-1) and pectin (0.60 %), along with essential 

minerals and B-complex vitamins (2). In 2024, guava occupied 

approximately 357 thousand hectares, with a production of 5.26 

million tonnes and a productivity of 15.6 t ha-1 (3). Its wide 

adaptability to diverse soils (pH 4.5–8.2) and climatic conditions 

makes it a key crop for sustainable horticulture (4). 

 However, intensive cultivation practices relying on 

chemical fertilisers often result in soil degradation, nutrient 

imbalance and environmental concerns, necessitating eco-

friendly nutrient management strategies (2). Biofertilisers such as 

nitrogen-fixing bacteria (e.g., Azotobacter), phosphate-

solubilising bacteria (PSB) and potassium-solubilising bacteria 

(KSB) enhance nutrient availability and uptake, leading to 

improved photosynthetic efficiency and fruit quality, while also 

stimulating soil enzymatic activity and rhizosphere microbial 

dynamics (5, 6). Biostimulants, on the other hand, regulate 

metabolism via bioactive compounds, improving nutrient use 

efficiency, antioxidant activity and source-sink relationships                

(6, 7). Among these, Jeevamrit, a microbial-organic formulation, 

is gaining attention for its role in stimulating soil microbial 

activity and plant metabolic functions. 

 Although the individual benefits of biofertilisers and 

biostimulants are well documented, their interactive effects 

under field conditions remain poorly understood, particularly in 

perennial fruit crops. Moreover, the systematic evaluation of 

graded combinations of microbial consortia with Jeevamrit is 

lacking for guava cv. G-27 under semi-arid conditions. Therefore, 

the present study aimed to assess the combined effects of 

biofertilisers and Jeevamrit on physicochemical and biochemical 

fruit quality traits to develop an efficient and sustainable nutrient 

management strategy.  
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Abstract  

The present investigation evaluated the interactive effects of biofertilisers and Jeevamrit on the physicochemical and biochemical fruit quality 

traits of guava (Psidium guajava L.) cv. G-27. A field experiment was conducted over 2 years (2023–24 and 2024–25) at Rajmata Vijayaraje 
Scindia Krishi Vishwavidyalaya (RVSKVV), Gwalior, Madhya Pradesh, India, using a factorial randomised block design (FRBD) comprising 16 

treatment combinations (4 biofertiliser levels × 4 Jeevamrit levels) with 3 replications on 10-year-old guava trees. Biofertiliser treatments 

consisted of graded doses of Azotobacter, phosphate-solubilising bacteria (PSB) and potassium solubilising bacteria (KSB), applied at 0, 200, 

250 and 300 mL tree-1, in combination with Jeevamrit levels of 0, 1.90, 2.50 and 3.125 L tree-1. The integrated treatment T₁₆ (Azotobacter 300 mL 
tree-1 + PSB 300 mL tree-1 + KSB 300 mL tree-1 + Jeevamrit 3.125 L tree-1), applied at the pea stage, resulted in the highest total soluble solids 

(11.48 °Brix), ascorbic acid (160.10 mg 100 g-1 pulp) and total sugars (11.39 %), along with enhanced pulp weight (249.91 g) and bioactive 

compound content, while recording the lowest titratable acidity (0.17 %). These improvements are attributed to microbially mediated 

nutrient mobilisation through nitrogen, phosphorus and potassium solubilisation, enhanced assimilate partitioning to fruits and the 
activation of antioxidant metabolism driven by microbial metabolites and phytohormones. The pooled results confirm the effectiveness of 

integrated biofertiliser-biostimulant application in improving guava fruit quality under sustainable nutrient management. 
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Materials and Methods 

The study was conducted over two consecutive winter seasons 

(2023–24 and 2024–25) on the same 48 uniformly grown guava (P. 

guajava) cv. G-27 trees (10 years old, spaced 5 × 5 m) at the Fruit 

Orchard, Department of Horticulture, College of Agriculture, 

Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya (RVSKVV), 

Gwalior, Madhya Pradesh, India (26°13′ N, 78°14′ E, 211.5 m above 

mean sea level (amsl)). The semi-arid subtropical climate of 

Gwalior featured mean annual rainfall of 719.6 mm (2023–24) and 

1120.1 mm (2024–25), with temperature extremes of 5.2–44.1 °C; 

however, the experiment was conducted during the winter season 

under comparatively moderate temperature conditions. The soil 

was sandy loam (66.0 % sand, 22.5 % silt and 15.1 % clay), slightly 

alkaline (pH 7.3), with EC of 0.44 dS m-1, low organic carbon (0.48 g 

kg-1) and medium available nitrogen (235.63 kg ha-1) and 

phosphorus (14.55 kg ha-1), but high potassium (251.23 kg ha-1), 

indicating moderately fertile and well-drained conditions. 

 A factorial randomised block design (FRBD) was used to test 

two factors, biofertiliser levels (B: B₀ = control; B₁ = 200 mL tree-1; B₂ = 

250 mL tree-1; B₃ = 300 mL tree-1 of Azotobacter + PSB + KSB) and 

Jeevamrit levels (J: J₀ = control; J₁ = 1.90 L tree-1; J₂ = 2.50 L tree-1; J₃ = 

3.125 L tree-1), across 16 combinations (T₁–T₁₆) with 3 replications (n = 

48 trees).  

 All bioinputs were prepared in the laboratory under aseptic 
conditions. Liquid cultures of Azotobacter chroococcum, PSB and 

KSB were maintained at a population density of approximately 10⁸ 

CFU mL-1, verified using standard serial dilution and plate count 

techniques on selective media (8). Jeevamrit, a microbial-organic 

biostimulant, was prepared following standard organic farming 

protocols using fresh cow dung (10 kg), cow urine (10 L), jaggery (2 

kg), pulse flour (2 kg) and water (200 L) and incubated for 5–7 days 

under shade with regular stirring (9, 10). The microbial load of 

Jeevamrit (approximately 10⁶–10⁸ CFU mL-1) was confirmed using 

serial dilution and viable count  methods (11). 

 Biofertiliser and Jeevamrit solutions were mixed in 10 L 

water tree-1 and applied both as soil drench in the rhizosphere and as 

foliar spray at the pea stage during each season using a pneumatic 

foot-operated sprayer (16:00–18:00 hr). Polythene sheets were 

placed beneath tree canopies during foliar application to prevent 

contamination of soil-applied treatments. 

 Four uniform, ripe fruits per tree were harvested, washed 

and analysed for total soluble solids (°Brix), titratable acidity (12), 

ascorbic acid (12), total sugars (13), pulp and seed weight (g), pectin 

content (14), antioxidant activity (15) and total phenolics (16) using 

standard analytical procedures. Data from both years were pooled 

for analysis after confirming non-significant year effects through 

preliminary analysis of variance (ANOVA). Treatment effects and 

interactions were evaluated using two-factor ANOVA (FRBD) with 

OPSTAT software. When the F-test indicated significant differences, 

treatment means were compared using the critical difference (CD) 

test [least significant difference (LSD)] at  p = 0.05. 

 

Results and Discussion 

Individual effect of biofertilisers 

The individual application of biofertilisers exerted a significant 

influence on all physicochemical quality attributes of guava fruits 

(Table 1). A consistent and progressive improvement was observed 

from B₀ (control) to B₃, with most parameters showing statistically 

significant differences (p ≤ 0.05). Total soluble solids (TSS) increased 

significantly from 8.74 °Brix in B₀ to 10.68 °Brix in B₃, with the 

difference exceeding the CD value (1.29), indicating a significant 

treatment effect. Similarly, total sugars increased from 8.70 to 10.62 

% and the increase was statistically significant (CD = 1.09). 

 Titratable acidity showed a significant decreasing trend with 

increasing biofertiliser levels, declining from 0.36 % in B₀ to 0.19 % in 

B₃ (p ≤ 0.05), indicating an improvement in sugar-acid balance. 

Ascorbic acid content increased significantly from 122.10 mg 100 g-1 

pulp in the control to 149.10 mg 100 g-1 pulp in B₃. Fruit pulp weight 

showed a pronounced and significant increase from 157.8 g in B₀ to 

224.3 g in B₃, while seed weight also increased significantly from 3.48 

to 4.24 g (p ≤ 0.05). Biochemical quality traits such as pectin content, 

antioxidant activity and total phenolic content were significantly 

enhanced under higher biofertiliser levels. Pectin content increased 

from 0.68  to 0.83 %, antioxidant activity from 83.05 to 101.48 mg 100 

g-1 and total phenols from 131.9 to 161.2 mg 100 g-1 (p ≤ 0.05). Overall, 

B₃ recorded significantly superior values for most quality parameters 

compared to B0, B₁ and B₂. 

Individual effect of bioinputs (Jeevamrit)  

The individual application of Jeevamrit significantly influenced 

fruit quality parameters of guava (Table 2). Increasing levels of 

Jeevamrit (J0–J₃) resulted in statistically significant improvements 

in most traits when compared with the CD values. The TSS 

increased significantly from 8.52 °Brix in J0 to 10.81 °Brix in J₃ (p ≤ 

0.05), while total sugars increased from 8.48 to 10.75 % (p ≤ 0.05). 

 Titratable acidity declined significantly from 0.36 to 0.24 % 

(p ≤ 0.05), reflecting improved fruit palatability. Ascorbic acid 

content increased significantly with Jeevamrit application, rising 

from 119.0 mg 100 g-1 pulp in J₀ to 150.9 mg 100 g-1 pulp in J₃ (p ≤ 

0.05). Fruit pulp weight showed a significant increase from 155.7 to 

213.6 g (p ≤ 0.05), while seed weight increased from 3.39 to 4.29 g      

(p ≤ 0.05). Pectin content increased significantly from 0.67 % in the 

control to 0.84 % in J₃ (p ≤ 0.05). Antioxidant activity and total 

phenols also showed significant enhancement, increasing from 

80.92 to 102.7 mg 100 g-1 (p ≤ 0.05) and from 128.6 to 163.1 mg 100 

g-1 (p ≤ 0.05), respectively. Overall, J₃ recorded the most favourable 

fruit quality attributes. 

Table 1. Individual effects of biofertilisers application on fruit quality of guava (Psidium guajava) cv. G-27 

Trait B₀ B₁ B₂ B₃ Mean CD (p ≤ 0.05) 
TSS (°Brix) 8.74 9.62 9.85 10.68 9.72 1.29 
Acidity (%) 0.36 0.3 0.23 0.19 0.27 0.019 
Ascorbic acid (mg 100 g-1 pulp) 122.1 134.5 137.4 149.1 135.8 17.15 
Total sugars (%) 8.7 9.58 9.78 10.62 9.67 1.09 
Pulp weight (g) 157.8 185.2 214.3 224.3 195.4 17.18 
Seed weight (g) 3.48 3.84 3.92 4.24 3.87 0.54 
Pectin (%) 0.68 0.75 0.76 0.83 0.76 0.10 
Antioxidant (mg 100 g-1) 83.05 91.41 93.48 101.48 92.36 9.12 
Total phenols (mg 100 g-1) 131.9 145.2 148.5 161.2 146.7 17.63 

TSS: total soluble solids; CD: critical difference. B₀ = control, B₁ = 200 mL tree-1, B₂ = 250 mL tree-1, B₃ = 300 biofertilisers levels mL tree-1. 

https://plantsciencetoday.online


3 

Plant Science Today, ISSN 2348-1900 (online) 

Interaction effect of biofertilisers and Jeevamrit 

The interaction effects of biofertilisers and Jeevamrit were 

significant for all studied parameters, indicating strong synergism 

between the two inputs (Table 3). The TSS ranged from 6.14 °Brix 

in T1 (control) to 11.48 °Brix in T16, with the difference exceeding the 

CD value (p ≤ 0.05). Total sugars showed a similar trend, increasing 

from 6.13 to 11.39 %. Titratable acidity decreased significantly 

from 0.49 % in T1 to as low as 0.14 % in T15 (p ≤ 0.05). Ascorbic acid 

content increased significantly from 85.83 mg 100 g-1 pulp in the 

control to 160.10 mg 100 g-1 pulp in T16. Pulp weight exhibited a 

marked increase from 103.00 to 249.91 g, while seed weight 

increased from 2.45 to 4.55 g (p ≤ 0.05). Pectin content increased 

significantly from 0.48 to 0.89 %. Antioxidant activity and total 

phenols increased from 58.33 to 109.05 mg 100 g-1 and from 92.67 

to 173.26 mg 100 g-1 (p ≤ 0.05), respectively. Among all treatments, 

T16 consistently recorded significantly superior values for all quality 

parameters. 

 

Discussion 

The improvement in fruit quality under the integrated application 

of biofertilisers and Jeevamrit can be attributed to enhanced 

nutrient dynamics and microbially mediated metabolic regulation. 

Biofertiliser consortia (Azotobacter, PSB and KSB) enhance 

nutrient availability through biological nitrogen fixation and the 

solubilisation of phosphorus and potassium, thereby optimising 

plant nutrition and strengthening source-sink relationships. This 

promotes efficient assimilate partitioning to fruits. In addition, 

potassium plays a key role in regulating acid metabolism by 

activating enzymes involved in organic acid conversion (e.g., 

malate dehydrogenase), facilitating the transformation of organic 

acids into sugars during ripening and maintaining cellular pH 

balance. Similar improvements in sugar accumulation have been 

reported in guava (17, 18); however, the stronger response 

observed in the present study indicates a synergistic effect of 

combining biofertilisers with biostimulants, which has not been 

consistently reported. 

 The reduction in titratable acidity may be associated with 

accelerated conversion of organic acids into sugars during 

ripening, mediated by potassium-activated enzymes and 

microbial activity. Comparable trends have been observed in 

guava and citrus (19, 20), although inconsistent responses under 

sole biofertiliser application suggest that integrated inputs are 

more effective. Enhancement of ascorbic acid and antioxidant 

compounds appears to result from improved nitrogen 

assimilation and activation of biosynthetic pathways. Microbial 

metabolites and phytohormone-like substances in Jeevamrit 

likely act as signalling molecules, stimulating enzymes involved in 

L-ascorbic acid biosynthesis and limiting oxidative degradation. 

These findings align with reports in guava and aonla (21, 22), 

although variability across studies indicates environmental and 

management influences. 

 Improved pulp development reflects enhanced cell 

division and enlargement driven by microbially produced growth 

regulators and improved nutrient uptake (23, 24). Moreover, the 

increased pectin content suggests enhanced cell wall biosynthesis 

and stability, likely mediated by improved calcium and potassium 

availability (25, 26). The enhancement of antioxidant activity and 

total phenolics content indicates the stimulation of secondary 

metabolism, particularly the phenylpropanoid pathway. 

Biofertilisers and Jeevamrit may act as elicitors, enhancing 

phenylalanine ammonia-lyase activity and phenolic synthesis (27, 

28), although responses vary with crop and environment. 

 Overall, the integrated application of biofertilisers and 

biostimulants exerts a coordinated influence on primary and 

secondary metabolism, thereby improving fruit quality under 

sustainable nutrient management. 

 

Conclusion 

The study demonstrates that integrated application of biofertilisers 

and Jeevamrit markedly improves fruit quality of guava cv. G-27 by 

enhancing sugars, ascorbic acid and antioxidant attributes while 

reducing acidity, indicating a coordinated regulation of primary and 

secondary metabolism. The superior response observed under the 

combined application, particularly with Azotobacter + phosphate-

solubilising bacteria (PSB) + potassium solubilising bacteria (KSB) 

(300 mL each per tree) and Jeevamrit at 3.125 L per tree, confirms a 

synergistic interaction between microbial nutrient mobilisation and 

biostimulant-driven metabolic activation, representing a key 

advancement over sole bioinput application. From an applied 

perspective, this approach offers a viable and sustainable nutrient 

management strategy that can improve fruit quality and economic 

returns while reducing dependence on chemical fertilisers and 

associated environmental risks. 

 However, the findings are based on short-term evaluation 

under specific agro-climatic conditions and on a single cultivar (G-

27), which may limit broader generalisation. Further long-term, 

multi-location studies are needed to validate the consistency of 

these results across environments, refine application protocols 

and elucidate the underlying physiological and molecular 

mechanisms, particularly in relation to soil microbial dynamics 

and plant metabolic pathways.  

Table 2. Individual effects of bioinputs application on fruit quality of guava (Psidium guajava) cv. G-27 

Trait J₀ J₁ J₂ J₃ Mean CD (p ≤ 0.05) 
TSS (°Brix) 8.52 9.62 9.95 10.81 9.73 1.35 
Acidity (%) 0.36 0.27 0.21 0.24 0.27 0.021 
Ascorbic acid (mg 100 g-1 pulp) 119.0 134.3 139.0 150.9 135.8 20.22 
Total sugars (%) 8.48 9.56 9.9 10.75 9.67 1.16 
Pulp weight (g) 155.7 199. 5 212.9 213.6 195.4 17.18 
Seed weight (g) 3.39 3.83 3.96 4.29 3.87 0.48 
Pectin (%) 0.67 0.75 0.77 0.84 0.76 0.11 
Antioxidant (mg 100 g-1) 80.92 91.32 94.47 102.7 92.35 15.01 
Total phenols (mg 100 g-1) 128.6 145.1 150.1 163.1 146.72 17.33 

TSS: total soluble solids; CD: critical difference. J₀ = control, J₁ = 1.90 L tree-1, J₂ = 2.50 L tree-1, J₃ = 3.125 are Jeevamrit levels L tree-1. 



ASTHA ET AL  4     

https://plantsciencetoday.online 

 
T

a
b

le
 3

. I
n

te
ra

ct
io

n
 e

ff
e

ct
 o

f v
a

ri
o

u
s 

tr
ea

tm
en

ts
 o

n
 p

h
ys

ic
o

ch
em

ic
a

l c
h

a
ra

ct
er

is
ti

cs
 o

f g
u

a
va

 (
P

si
d

iu
m

 g
u

a
ja

va
) 

cv
. G

-2
7 

 

TS
S

: t
o

ta
l s

o
lu

b
le

 s
o

lid
s;

 C
D

: c
ri

ti
ca

l d
iff

er
en

ce
.T

1 =
 (

B
0J

0)
, T

2 =
 (

B
0J

1)
, T

3 =
 (

B
0J

2)
, T

4 =
 (

B
0J

3)
, T

5 =
 (

B
1J

0)
, T

6 =
 (

B
1J

1)
, T

7 =
 (

B
1J

2)
, T

8 =
 (

B
1J

3)
, T

9 =
 (B

2J
0)

, T
10

 =
 (

B
2J

1)
, T

11
 =

 (
B

2J
2)

, T
12

 =
 (

B
2J

3)
, T

13
 =

 (
B

3J
0)

, T
14

 =
 (

B
3J

1)
, T

15
 =

 (
B

3J
2)

; 
T

16
 =

 (
B

3J
3)

.  

T
re

a
tm

e
n

ts
 

T
S

S
 (

°B
ri

x
) 

T
it

ra
ta

b
le

 a
ci

d
it

y
 (

%
) 

A
sc

o
rb

ic
 a

ci
d

  
(m

g
/1

0
0

 g
 p

u
lp

) 
T

o
ta

l s
u

g
a

r 
in

 
fr

u
it

s 
(%

) 
P

u
lp

 w
e

ig
h

t 
(g

) 
S

e
e

d
 w

e
ig

h
t 

(g
) 

P
e

ct
in

 (
%

) 
A

n
ti

o
x

id
a

n
t 

(m
g

/1
0

0
 g

) 
T

o
ta

l p
h

e
n

o
l 

(m
g

/1
0

0
 g

) 

T
1 

6.
14

 
0.

49
 

85
.8

3 
6.

13
 

10
3.

00
 

2.
45

 
0.

48
 

58
.3

3 
92

.6
7 

T
2 

9.
69

 
0.

35
 

13
5.

27
 

9.
62

 
17

6.
66

 
3.

86
 

0.
75

 
91

.9
7 

14
6.

16
 

T
3 

9.
05

 
0.

28
 

12
6.

24
 

8.
98

 
17

8.
43

 
3.

60
 

0.
70

 
85

.8
8 

13
6.

46
 

T
4 

10
.1

0 
0.

30
 

14
1.

03
 

10
.0

6 
17

3.
25

 
4.

01
 

0.
79

 
96

.0
2 

15
2.

49
 

T
5 

8.
20

 
0.

39
 

11
4.

48
 

8.
15

 
13

8.
60

 
3.

26
 

0.
64

 
77

.8
5 

12
3.

70
 

T
6 

10
.1

4 
0.

31
 

14
1.

57
 

10
.0

7 
20

1.
61

 
4.

04
 

0.
79

 
96

.2
4 

15
2.

94
 

T
7 

9.
79

 
0.

24
 

13
7.

15
 

9.
79

 
20

4.
33

 
3.

93
 

0.
76

 
93

.0
5 

14
7.

76
 

T
8 

10
.3

7 
0.

27
 

14
4.

86
 

10
.3

3 
19

6.
32

 
4.

13
 

0.
81

 
98

.5
2 

15
6.

46
 

T
9 

8.
62

 
0.

30
 

12
0.

31
 

8.
55

 
17

8.
36

 
3.

43
 

0.
67

 
81

.7
9 

12
9.

98
 

T
10

 
9.

17
 

0.
24

 
12

8.
03

 
9.

11
 

21
3.

01
 

3.
65

 
0.

71
 

87
.0

6 
13

8.
32

 

T
11

 
10

.3
0 

0.
17

 
14

3.
79

 
10

.2
4 

23
0.

72
 

4.
10

 
0.

80
 

97
.8

4 
15

5.
43

 

T
12

 
11

.3
0 

0.
20

 
15

7.
62

 
11

.2
2 

23
5.

03
 

4.
49

 
0.

88
 

10
7.

21
 

17
0.

34
 

T
13

 
11

.1
3 

0.
26

 
15

5.
46

 
11

.0
7 

20
2.

93
 

4.
43

 
0.

87
 

10
5.

72
 

16
7.

95
 

T
14

 
9.

46
 

0.
20

 
13

2.
21

 
9.

44
 

20
6.

51
 

3.
76

 
0.

74
 

90
.0

1 
14

2.
89

 

T
15

 
10

.6
5 

0.
14

 
14

8.
63

 
10

.5
9 

23
8.

00
 

4.
23

 
0.

83
 

10
1.

12
 

16
0.

64
 

T
16

 
11

.4
8 

0.
17

 
16

0.
10

 
11

.3
9 

24
9.

91
 

4.
55

 
0.

89
 

10
9.

05
 

17
3.

26
 

C
D

 (
0.

05
) 

1.
41

 
0.

01
8 

19
.6

1 
1.

39
 

16
.8

2 
0.

55
3 

0.
11

1 
13

.4
1 

21
.3

6 

https://plantsciencetoday.online


5 

Plant Science Today, ISSN 2348-1900 (online) 

Acknowledgements  

The authors express their sincere gratitude to the Department of 

Horticulture (Fruit Science), College of Agriculture, Rajmata 

Vijayaraje Scindia Krishi Vishwavidyalaya (RVSKVV), Gwalior, for 

providing the essential facilities and institutional support throughout 

the study. The authors also acknowledge the Department of 

Biotechnology, RVSKVV, Gwalior, for its technical assistance. Special 

thanks are extended to the research supervisors for their valuable 

guidance, support and encouragement, which significantly 

contributed to the successful completion of this work. 

 

Authors' contributions 

A conducted the experimental trial. PKSG conceived the research 

idea and designed the study. RC assisted with the laboratory 

analysis, while RN contributed to the statistical analysis of the data. 

NB assisted in conducting the experiment and recording 

observations. MA and FAK contributed to the discussion of the 

results and the drafting of the final manuscript. All authors have 

read and approved the final manuscript. 

 

Compliance with ethical standards 

Conflict of interest: Authors do not have any conflict of interest 

to declare.   

Ethical issues: None 

Declaration of generative AI and AI-assisted technologies in 

the writing process 

During the preparation of this work the authors used perplexity 

AI Tool in order to discuss the results of the study with scientific 

reasoning. After using this tool/service, the authors reviewed and 

edited the content as needed and takes full responsibility for the 

content of the publication.   

 

References 

1. Mosa WF, Sas-Paszt L, Górnik K, Ali HM, Salem MZ. Vegetative 
growth, yield and fruit quality of guava (Psidium guajava L.) cv. 
Maamoura as affected by some biostimulants. BioResources. 
2021;16(4):7379–499. https://doi.org/10.15376/biores.16.4.7379-7399 

2. Chouhan NK, Tripathi VK. Influence of bio-enhancers and bio-
fertilizers on growth and yield of winter season guava cv. L-49. Indian 
Journal of Horticulture. 2024;81(4):405–11. https://doi.org/10.58993/
ijh/2024.81.4.10 

3. Anonymous. Department of Agriculture and Farmers Welfare, 
Horticulture Statistics Division. Third (final) advance estimates. 
Government of India; 2024. http://agriwelfare.gov.in/ 

4. Pathak RK, Ram RA. Bio-enhancers: a potential tool to improve soil 
fertility and plant health in organic production of horticultural crops. 
Progressive Horticulture. 2013;45(2):237–54. 

5. Sandhyarani M, Bhagwan A, Kumar AK, Sreedhar M. Effect of 
biofertilizers and biostimulant on yield parameters of guava (Psidium 
guajava L.) cv. Allahabad Safeda under meadow planting system. 
International Journal of Environment and Climate Change. 2022;12
(11):2116–20. https://doi.org/10.9734/ijecc/2022/v12i1131201 

6. Nitin KC, Tripathi VK. Influence of bio-enhancers and biofertilisers on 
the physical, physicochemical and yield attributes of winter-season 

guava (Psidium guajava L.) cv. L-49. Plant Science Today. 2025;12
(3):1–9. https://doi.org/10.14719/pst.7119 

7. De Souza SH, Cavalcante LF, Cavalcante IH, de Andrade RA, De Souza 

AP, Bezerra FT, et al. Nutritional status and productivity of guava 
(Psidium guajava L.) irrigated with saline water and treated with 
biostimulants. ARACE. 2025;7(1):4300–24. https://doi.org/10.56238/
arev7n1-253 

8. Cappuccino JG, Sherman N. Microbiology: a laboratory manual. 10th 
ed. Boston: Pearson; 2014. 

9. Palekar S. Textbook on shoonya bandovalada naisargika krushi 
(zero budget natural farming). Amravati; 2006. 

10. Subhashini DV, Srilatha B, Kavitha M. Effect of organic inputs on 
microbial activity and soil health in natural farming systems. 
International Journal of Agricultural Sciences. 2013;9(2):523–7. 

11. Aneja KR. Experiments in microbiology, plant pathology and 
biotechnology. 4th ed. New Delhi: New Age International (P) Ltd.; 
2003. 

12. AOAC. Official methods of analysis. 15th ed. Arlington (VA): 
Association of Official Analytical Chemists; 1990. 

13. Lane JH, Eynon L. Determination of reducing sugars by means of 
Fehling’s solution with methylene blue as internal indicator. Analyst. 
1943;68:32–7. 

14. Ranganna S. Manual of analysis of fruit and vegetable products. New 
Delhi: Tata McGraw-Hill; 1977. 

15. Brand-Williams W, Cuvelier ME, Berset C. Use of a free radical method 
to evaluate antioxidant activity. LWT - Food Science and Technology. 

1995;28:25–30. https://doi.org/10.1016/S0023-6438(95)80008-5 

16. Singleton VL, Rossi JA. Colorimetry of total phenolics with 
phosphomolybdic-phosphotungstic acid reagents. American 
Journal of Enology and Viticulture. 1965;16:144–58. https://
doi.org/10.5344/ajev.1965.16.3.144 

17. Santana EA, Cavalcante IHL, Brito DS, Carmo RN, Souza KSM. Fruit 
production and quality of guava as a function of biofertilizer and 
nitrogen fertigation in the Brazilian semiarid. Emirates Journal of 
Food and Agriculture. 2016;28(11):787–95. https://doi.org/10.9755/
ejfa.2016-09-1245 

18. Kumar P, Singh V, Johar V, Kumar A, Kadlag SS. Uses of plant growth 
regulators and biofertilizers in fruit crops: a review. International 
Journal of Environment and Climate Change. 2022;12(11):314–26. 
https://doi.org/10.9734/ijecc/2022/v12i1130977 

19. Sourabh, Sharma JR, Baloda S, Vijay, Singh N, Preeti, et al. Effect of 

INM on biochemical and postharvest parameters of guava (Psidium 
guajava) cv. Hisar Surkha. The Indian Journal of Agricultural 
Sciences. 2023;93(5):494–9. https://doi.org/10.56093/
ijas.v93i5.134262 

20. Wu S, Zhang C, Li M, Tan Q, Sun X, Pan Z, et al. Effects of potassium 
on fruit soluble sugar and citrate accumulations in Cara Cara navel 
orange (Citrus sinensis L. Osbeck). Scientia Horticulturae. 

2021;283:110057. https://doi.org/10.1016/j.scienta.2021.110057 

21. Dey P, Rai M, Kumar S, Nath V, Das B, Reddy NN. Effect of biofertilizer 
on physico-chemical characteristics of guava (Psidium guajava) fruit. 
The Indian Journal of Agricultural Sciences. 2005;75(2):95–6. 

22. Singh AK, Singh S, Appa Rao VV, Hiwale SS, Joshi HK. Long term 
effect of INM on aonla (Emblica officinalis) and soil quality under 
rainfed hot semi-arid environment. The Indian Journal of 
Agricultural Sciences. 2014;84(5):572–5. https://doi.org/10.56093/
ijas.v84i5.40478 

23. Singh A, Kachwaya DS, Singh R. Effect of biofertilizers on growth, yield and 
fruit quality of guava (Psidium guajava L.) cv. Allahabad Safeda. 
International Journal of Current Microbiology and Applied Sciences. 
2020;9(12):372–8. https://doi.org/10.20546/ijcmas.2020.912.047. 

24. Srivastava AK, Paithankar DH, Venkataramana KT, Hazarika B, Patil 

P. INM in fruit crops: sustaining quality production and soil health. 
The Indian Journal of Agricultural Sciences. 2019;89(3):379–95. 
https://doi.org/10.56093/ijas.v89i3.87577 

https://doi.org/10.15376/biores.16.4.7379-7399
https://doi.org/10.58993/ijh/2024.81.4.10
https://doi.org/10.58993/ijh/2024.81.4.10
http://agriwelfare.gov.in/
https://doi.org/10.9734/ijecc/2022/v12i1131201
https://doi.org/10.14719/pst.7119
https://doi.org/10.56238/arev7n1-253
https://doi.org/10.56238/arev7n1-253
https://doi.org/10.1016/S0023-6438(95)80008-5
https://doi.org/10.5344/ajev.1965.16.3.144
https://doi.org/10.5344/ajev.1965.16.3.144
https://doi.org/10.9755/ejfa.2016-09-1245
https://doi.org/10.9755/ejfa.2016-09-1245
https://doi.org/10.9734/ijecc/2022/v12i1130977
https://doi.org/10.56093/ijas.v93i5.134262
https://doi.org/10.56093/ijas.v93i5.134262
https://doi.org/10.1016/j.scienta.2021.110057
https://doi.org/10.56093/ijas.v84i5.40478
https://doi.org/10.56093/ijas.v84i5.40478
https://doi.org/10.20546/ijcmas.2020.912.047.
https://doi.org/10.56093/ijas.v89i3.87577


ASTHA ET AL  6     

https://plantsciencetoday.online 

25. Sharma A, Wali VK, Bakshi P, Jasrotia A. Effect of organic and 

inorganic fertilizers on quality and shelf life of guava (Psidium 
guajava L.) cv. Sardar. The Bioscan. 2013;8(4):1247–50. 

26. Qiu F, Liu W, Chen L, Wang Y, Ma Y, Lyu Q, et al. Bacillus subtilis biofertilizer 
application reduces chemical fertilization and improves fruit quality in 
fertigated Tarocco blood orange groves. Scientia Horticulturae. 
2021;281:110004. https://doi.org/10.1016/j.scienta.2021.110004 

27. Rocchetti G, Senizza B, Zengin G, Bonini P, Bontempo L, Camin F, et 
al. The hierarchical contribution of organic vs. conventional farming, 
cultivar and terroir on untargeted metabolomics phytochemical 
profile and functional traits of tomato fruits. Frontiers in Plant 
Science. 2022;13:856513. https://doi.org/10.3389/fpls.2022.856513 

28. Singh R, Sharma RR, Kumar S, Gupta RK, Patil RT. Enhancement in 
yield and nutritive qualities of strawberry fruits by the application 
of organic manures and biofertilizers. Scientia Horticulturae. 

2021;283:110038. https://doi.org/10.1016/j.scienta.2021.110038   

 

Additional information 

Peer review: Publisher  thanks Sectional Editor and the other anonymous 
reviewers for their contribution to the peer review of this work. 

Reprints & permissions information is available at https://
horizonepublishing.com/journals/index.php/PST/open_access_policy 

Publisher’s Note: Horizon e-Publishing Group remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations. 

Indexing: Plant Science Today, published by Horizon e-Publishing Group, is 
covered by Scopus, Web of Science, BIOSIS Previews, Clarivate Analytics, 
NAAS, UGC Care, etc 
See https://horizonepublishing.com/journals/index.php/PST/
indexing_abstracting 

Copyright: © The Author(s). This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution and reproduction in any medium, provided the 
original author and source are credited (https://creativecommons.org/
licenses/by/4.0/) 

Publisher information:  Plant Science Today is published by HORIZON e-
Publishing Group with support from Empirion Publishers Private Limited, 
Thiruvananthapuram, India. 

https://plantsciencetoday.online
https://doi.org/10.1016/j.scienta.2021.110004
https://doi.org/10.3389/fpls.2022.856513
https://doi.org/10.1016/j.scienta.2021.110038
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

