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Abstract

A field experiment was conducted during kharif seasons of 2022 and 2023, at  Agricultural Research Station, Ummedganj, Kota, 
Rajasthan, to evaluate the effects of various liquid bio-botanicals on growth and yield of okra (Abelmoschus esculentus L.) under 
the agroclimatic conditions of south- eastern Rajasthan. The randomized block design with three replications and ten treatments: 
control (T₀), vermiwash spray (10%) at 30, 45, and 60 days after sowing (DAS) (T₁), jeevamrut (500 L/ha) at sowing and at 30, 45, 
and 60 DAS (T₂), cow urine spray (10%) (T₃), panchagavya spray (5%) (T₄), amritpaani (500 L/ha) (T₅), and combinations was used. 
The integrated application of jeevamrut and amritpaani (500 l/ha each at sowing), along with foliar sprays of panchagavya (5%) and 
vermiwash (10%) at 30, 45, and 60 DAS, significantly enhanced plant height, number of leaves, and number of branches compared 
to the control. This treatment also reduced days to first picking and improved fruit length, fruit weight and number of pickings. 
Further, it recorded higher gross returns, net returns, and benefit-cost ratio over other treatments. Thus, the integrated use of liquid 
bio-botanicals is a promising strategy for improving okra productivity and farm profitability under organic production systems in 
southeastern Rajasthan.
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Okra (Abelmoschus esculentus L.), belonging 
to the family Malvaceae, is an important 
vegetable crop widely cultivated in tropical and 

subtropical regions. The crop possesses a chromosome 
number of 2n = 130 and is believed to have originated in 
Ethiopia. In India, okra is one of the most economically 
significant vegetable crops due to its wide adaptability, 
high nutritional value, and continuous market demand. 
Organic farming systems generally depend on bulky 
organic manures. The liquid organic formulations 
have recently gained considerable attention in organic 
farming. They promote growth and yield, and  contribute 
to improving soil quality and microbial activity, thereby 
strengthening the sustainability of organic production 
systems (Mahanta and Dhar, 2021).The FYM plays a 
crucial role in maintaining soil fertility, improving soil 
physical properties, and enhancing microbial activity 
in alternative agricultural systems (Jarvan et al., 2017). 
Panchagavya, has positive influence on crop growth, yield, 
and overall plant health (Tharmaraj et al., 2011; Vallimayil 
and Sekar, 2012).

Similarly, jeevamrut enhances soil microbial activity 
and improves nutrient availability to crops, thereby 
supporting plant growth and productivity. Vermiwash acts 
as a bio-stimulant that promotes crop growth, enhances 
plant vigour, and improves resistance to environmental 
stresses (Shivasubarmanian and Ganeshkumar, 2004). 
Likewise, amritpani has been reported to exhibit 

synergistic effects with beneficial microorganisms such 
as mycorrhiza and organic formulations like panchagavya, 
improving crop performance and overall productivity 
(Sakubai et al., 2014).Therefore, an  experiment was 
conducted to evaluate the effect of different liquid bio-
botanicals on yield of okra under organic production 
conditions.

MATERIALS  AND METHODS

The field experiment was conducted during the 
kharif seasons of 2022 and 2023 at the Agricultural 
Research Station, Ummedganj, Kota, Rajasthan, India. 
The experimental site is located at 25°11′ N latitude 
and 75°50′ E longitude and falls under Agro-Climatic 
Zone V (Humid South-Eastern Plain) of Rajasthan and 
Zone VIII (Central Plateau and Hills) of India. The okra 
variety ‘Pusa Bhindi-5’ was used as the test crop in both 
years. The soil of the experimental field was medium clay 
loam, deep, well-drained, and slightly alkaline in reaction 
with a pH of 7.70. Farmyard manure (FYM) containing 
approximately 0.5% N, 0.2% P, and 1.0% K was applied 
and incorporated into the soil 15 days before sowing of 
okra seeds. Jeevamrut was applied at a rate of 500 L/ha 
at the time of sowing along with the first irrigation. Liquid 
organic formulations were applied to the crop at 30, 45, 
and 60 days after sowing (DAS) as per the treatment 
schedule.

The experiment was conducted in a randomized block 
design (RBD) consisting of ten treatments with three 
replications, with each experimental plot comprising Corresponding author : moomalbharadwaj@gmail.com
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five rows. The data recorded for different growth and 
yield parameters were subjected to statistical analysis to 
determine the significance of treatment effects.

Panchagavya solution (5%) was prepared by diluting 
500 ml of well-fermented and filtered Panchagavya in 10 
L of water. The prepared solution was applied as a foliar 
spray at 30, 45, and 60 days after sowing (DAS) according to 
the respective treatments. The spray solution was applied 
uniformly using a knapsack sprayer at a rate equivalent to 
500 L/ha. Jeevamrut was applied to the soil at the time of 
sowing at a rate of 500 L/ha. The application was carried 
out when the soil was adequately moist to facilitate better 
microbial activity and nutrient availability. Jeevamrut 
was also applied along with irrigation water in the okra 
crop as per the treatment schedule. Amritpani was applied 
as a soil drench at 30, 45, and 60 DAS along with irrigation 
water to ensure proper infiltration and distribution in the 
root zone. Vermiwash solution (10%) was prepared by 
diluting 1000 ml of filtered vermiwash in 10 L of water. 
The solution was applied as a foliar spray at 30, 45, and 60 
DAS using a knapsack sprayer, according to the treatment 
combinations in the okra crop. All foliar applications were 
carried out during the morning hours to ensure maximum 
absorption and to minimize evaporation losses.

To determine the initial fertility status of the 
experimental soil, composite soil samples were collected 
prior to sowing from random locations across the field 
(at least five spots) at a depth of 0–15 cm using a screw-
type soil auger. The collected samples were analyzed to 
determine the physico-chemical properties of the soil. 
The data were recorded on plant height (cm), number 
of leaves per plant, and number of branches per plant at 
20, 40, and 60 DAS, as well as at the final harvest. Yield 
attributes such as fruit length (cm), fruit weight (g), 
days to first picking, and number of pickings were also 
recorded.

The pooled data were analyzed using the standard 

analysis of variance (ANOVA) procedure applicable to a 
randomized block design. The significance of variation 
among treatments was tested using the F-test at the 
appropriate probability level. Wherever the treatment 
effects were found to be significant, the critical difference 
(CD) was calculated to compare the treatment means. The 
statistical analysis was performed following the methods 
described by Panse and Sukhatme (1985).

RESULTS AND DISCUSSION

A analysis of data on plant height and the number 
of leaves per plant, influenced by various liquid organic 
manures, revealed significant enhancements in these 
parameters at different growth stages (20, 40, and 60 
days after sowing) (Table 1). This improvement was 
particularly notable with the application of T9 ( jeevamrut 
@500 litres/ha at sowing + amritpaani @500 litres/ha 
at sowing + foliar spray of panchagavya 5% + foliar spray 
of vermiwash 10% at 30, 45, and 60 DAS). However, at 
the last harvest stage, there was no significant difference 
among all treatment groups, although there was a marked 
increase compared to the control. In case of the number 
of branches per plant, significant changes in among the 
treatments and as well as from control treatment was 
recorded at 20, 40, and 60 DAS and at the final harvest.

A critical analysis of the data on fruit length, fruit 
weight (g), days taken to picking and number of pickings 
as influenced by various liquid organic manures, revealed 
significant enhancements in these parameters in 2022, 
2023 and pooled analysis (Fig. 1). This improvement was 
particularly notable with the application of T9 ( jeevamrut 
@500 litres/ha at sowing + amritpaani @500 litres/ha at 
sowing + foliar spray of panchagavya 5% + foliar spray of 
vermiwash 10% at 30, 45, and 60 DAS). 

The influence of liquid organic manures on economic 
parameters was found to be significant across both years 
of study (2022 and 2023) as well as in the pooled analysis. 
The highest pooled values for gross return, net return, 

Fig. 1: 	Effect of different liquid organic manure treatments on (A) days taken to first picking and number of pickings in okra, and (B) height of 
okra at different stages 
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and benefit-cost (B:C) ratio were recorded under treatment T9, which 
included the application of jeevamrut (500 L/ha) and amritpaani 
(500 L/ha) at sowing, along with foliar sprays of panchagavya (5%) 
and vermiwash (10%) at 30, 45, and 60 days after sowing (DAS). In 
contrast, the lowest values for all economic parameters were observed 
in the control (T0). The superior economic performance of T9 may 
be attributed to higher okra yields, especially in 2023, which also 
saw better market prices. Moreover, application of liquid organic 
manures appeared to reduce disease incidence, thereby protecting 
crop yield despite higher input costs. These higher returns ultimately 
compensated for increased expenditure. The findings align with 
previous research by Akhtar et al. (2018), Patel et al. (2018), Parewa 
et al. (2021), Radwan et al. (2021), and Kumawat et al. (2022), which 
reported improved economic outcomes due to increased productivity 
and the cost-effective nature of organic inputs.

The Influence of liquid organic manures on plant height, number 
of leaves and number of branches was recorded as significant during 
both the years of investigation, over the control. The increase in plant 
height was due to improved soil chemical and physical characteristics 
under manure application. Plants responded to the improved 
conditions under manure. The significant increase in total yields in 
manured plots might also be attributed to the increasing branching. 

The maximum pooled value of fruit length, fruit weight and 
number of pickings while, shortened days taken to pickings were 
observed under T9 treatment (i.e. jeevamrut @500 litres/ha at sowing 
+ amritpaani @500 litres/ ha at sowing + foliar spray of panchagavya 
5% + foliar spray of vermiwash 10% at 30, 45 and 50 das). in, okra 
more branching accounts for increasing number of pickings as pod 
developed in the axil of every branch once flowering has begun. 
similarly, the significant changes in fruit length, fruit weight is due 
to difference in soil structure and fertility. another possible reason 
for this might be due to that cow dung in jeevamrut acts as a media 
for the growth of beneficial microorganisms and cow urine provides 
nitrogen which is essential for crop growth upon fermentation with 
other ingredients in jeevamrut. These results are in consonance with 
findings of Siddappa (2015) in field bean, Basavaraj Kumbar (2016). 

The analysis of data revealed that application of different liquid 
organic manures significantly influenced plant growth parameters 
of okra during both the years of study and in the pooled analysis ( 
Table 1). Growth attributes such as plant height, number of leaves per 
plant, and number of branches per plant were significantly affected 
by the treatments at different growth stages (20, 40, and 60 days after 
sowing).

Among various treatments, combined application of T9 ( jeevamrut 
@ 500 L/ha at sowing + amritpaani @ 500 L/ha at sowing + foliar spray 
of panchagavya 5% + foliar spray of vermiwash 10% at 30, 45, and 60 
DAS) recorded the highest values for plant height and number of leaves 
per plant at all observed growth stages. However, at the final harvest 
stage, the differences among the treatments were statistically non-
significant, although all treated plots showed comparatively higher 
values than the control. This suggests that the application of liquid  T

ab
el

 1
. E

ffe
ct

 o
f l

iq
ui

d 
or

ga
ni

c m
an

ur
es

 o
n 

th
e 

ec
on

om
ic

s o
f v

ar
io

us
 tr

ea
tm

en
t c

om
bi

na
tio

ns
 u

se
d 

in
 o

kr
a 

T
re

at
m

en
t

C
os

t o
f c

ul
ti

va
ti

on
  

(₹
/h

a)
(A

)

E
st

im
at

ed
 y

ie
ld

 (q
/h

a)
(B

)
G

ro
ss

 re
tu

rn
 (₹

/h
a)

C
= 

(B
×p

ri
ce

*)
N

et
 re

tu
rn

 (₹
/h

a)
D

= 
(C

-A
)

N
et

 re
tu

rn
 d

ue
 to

 
tr

ea
tm

en
t c

om
bi

na
ti

on
s 

(₹
/h

a)
 (E

)
B

:C
 ra

ti
o

F
= 

(D
/A

)
20

22
20

23
A

ve
ra

ge
20

22
20

23
Po

ol
ed

20
22

20
23

Po
ol

ed
20

22
20

23
Po

ol
ed

20
22

20
23

Po
ol

ed
20

22
20

23
Po

ol
ed

T
0

60
71

5
64

31
5

62
51

5
77

.4
1

79
.5

3
78

.4
7

15
48

13
17

49
72

16
48

92
94

09
8

11
06

57
10

23
77

0
0

0
1.

55
1.7

2
1.6

4
T

1
63

41
5

67
31

5
65

36
5

82
.2

0
87

.1
2

84
.6

6
16

44
06

19
16

67
17

80
36

10
09

91
12

43
52

11
26

71
68

92
13

69
5

10
29

4
1.

59
1.8

5
1.7

2
T

2
61

86
5

65
56

5
63

71
5

90
.8

8
94

.1
0

92
.4

9
18

17
69

20
70

14
19

43
91

11
99

04
14

14
49

13
06

76
25

80
5

30
79

2
28

29
9

1.
94

2.
16

2.
05

T
3

64
16

5
68

06
5

66
11

5
98

.4
6

10
1.

98
10

0.
22

19
69

24
22

43
53

21
06

38
13

27
59

15
62

88
14

45
23

38
66

1
45

63
1

42
14

6
2.

07
2.

30
2.

18
T

4
62

81
5

66
71

5
64

76
5

80
.9

2
83

.3
5

82
.1

3
16

18
32

18
33

67
17

25
99

99
01

7
11

66
52

10
78

34
49

18
59

96
54

57
1.

58
1.7

5
1.6

6
T

5
67

91
5

71
81

5
69

86
5

89
.1

0
90

.7
1

89
.9

0
17

81
95

19
95

57
18

88
76

11
02

80
12

77
42

11
90

11
16

18
1

17
08

5
16

63
3

1.6
2

1.7
8

1.7
0

T
6

64
31

5
68

21
5

66
26

5
93

.7
8

98
.9

1
96

.3
5

18
75

53
21

76
10

20
25

82
12

32
38

14
93

95
13

63
17

29
13

9
38

73
9

33
93

9
1.

92
2.

19
2.

05
T

7
64

56
5

68
56

5
66

56
5

10
4.

66
11

0.
08

10
7.

37
20

93
19

24
21

77
22

57
48

14
47

54
17

36
12

15
91

83
50

65
5

62
95

5
56

80
5

2.
24

2.
53

2.
39

T
8

63
96

5
67

96
5

65
96

5
10

1.8
1

10
4.

26
10

3.
03

20
36

13
22

93
64

21
64

88
13

96
48

16
13

99
15

05
23

45
55

0
50

74
2

48
14

6
2.

18
2.

37
2.

28
T

9
73

76
5

77
96

5
75

86
5

11
9.

59
12

8.
33

12
3.

96
23

91
75

28
23

31
26

07
53

16
54

10
20

43
66

18
48

88
71

31
2

93
70

9
82

51
1

2.
24

2.
62

2.
43

*S
el

lin
g p

ri
ce

 o
f o

kr
a,

 ₹
20

/k
g i

n 
20

22
 a

nd
 ₹

22
/k

g i
n 

20
23

.



83

January-March 2026 Bharadwaj  ET AL.

organic manures had a more pronounced effect during the 
early and mid-growth stages of the crop.

Similarly, number of branches per plant was 
significantly influenced by the different treatments 
at 20, 40, and 60 DAS as well as at the final harvest 
stage. The maximum number of branches per plant was 
recorded under treatment T9, whereas the lowest values 
were observed in the control treatment (T0). Increased 
branching in okra is particularly important because it 
contributes to the development of more flowering sites, 
which ultimately enhances yield potential.

The improvement in growth parameters under liquid 
organic manure treatments may be attributed to enhanced 
nutrient availability, improved soil microbial activity, 
and better soil physical conditions. Organic formulations 
such as jeevamrut and panchagavya are known to contain 
beneficial microorganisms, enzymes, and plant growth-
promoting substances, which stimulate plant metabolism 
and vegetative growth. Additionally, the foliar application 
of liquid formulations such as panchagavya and vermiwash 
may have facilitated rapid nutrient absorption through 
leaves, thereby improving physiological efficiency and 
vegetative growth of the crop.

The data indicate that different liquid organic 
manure treatments significantly influenced yield 
attributes of okra, including fruit length, fruit weight, 
days to first picking, and number of pickings during both 
years (2022 and 2023) as well as in the pooled analysis 
( Fig.1).The treatment T9 ( jeevamrut @ 500 L/ha at 
sowing + amritpaani @ 500 L/ha at sowing + foliar spray 
of panchagavya 5% + foliar spray of vermiwash 10% at 30, 
45, and 60 DAS) consistently recorded the highest fruit 
length, fruit weight, and number of pickings, along with 
comparatively fewer days required for first picking. In 
contrast, lowest values for these yield parameters were 
observed under the control treatment (T0).

The higher fruit length and fruit weight under 
treatment T9 may be attributed to improved nutrient 
availability and enhanced plant vigour resulting from 
the combined application of soil-applied and foliar 
organic formulations. Jeevamrut, which contains 
fermented cow dung, cow urine, pulse flour, and jaggery, 
serves as a rich source of beneficial microorganisms 
and nutrients that enhance soil biological activity and 
nutrient mineralization. Cow dung present in jeevamrut 
acts as a medium for microbial proliferation, while cow 
urine provides nitrogen and other essential nutrients 
that support plant growth. These processes may have 
contributed to improved nutrient uptake and better 
development of reproductive structures.

Furthermore, increase in number of pickings under 
treatment T9 could be associated with the higher number 

of branches observed in the same treatment. In okra, 
fruits develop in the axils of leaves and branches once 
flowering begins; therefore, increased branching directly 
contributes to higher fruit production and extended 
harvesting duration. Improved soil fertility and soil 
structure under organic manure treatments may also 
have supported better root development and nutrient 
uptake, thereby enhancing fruit development and overall 
productivity.

The results are consistent with the findings 
reported by Siddappa (2015) in field bean and Basavaraj 
Kumbar (2016), who also observed improved growth and 
yield attributes with the application of organic liquid 
formulations.

The application of liquid organic manures 
significantly influenced the economic returns from okra 
cultivation during both the experimental years and in the 
pooled analysis. Among the treatments, T9 recorded the 
highest gross return, net return, and benefit–cost (B:C) 
ratio, while the control treatment (T0) recorded the lowest 
economic returns. The superior economic performance 
of treatment T9 can be attributed primarily to the higher 
fruit yield obtained under this treatment. The improved 
growth and yield attributes resulting from the combined 
application of jeevamrut, amritpaani, panchagavya, and 
vermiwash ultimately translated into greater marketable 
yield and higher returns to the growers. 

Although the application of multiple organic inputs 
slightly increased the cost of cultivation, the additional 
yield obtained under this treatment compensated for  
higher input costs and resulted in improved profitability. 
Another possible factor contributing to the higher 
economic returns under organic treatments could be the 
improved plant health and reduced disease incidence 
often observed in crops receiving organic amendments. 
Enhanced microbial activity and improved soil health 
under organic management practices may have 
strengthened plant resilience against environmental 
stresses, thereby protecting yield potential.These results 
are consistent with earlier findings reported by Akhtar et 
al. (2018), Patel et al. (2018), Parewa et al. (2021), Radwan 
et al. (2021), and Kumawat et al. (2022), who also observed 
improved economic returns in vegetable crops with the 
use of organic inputs due to enhanced productivity and 
relatively lower input costs compared to conventional 
practices.

CONCLUSION
The application of liquid organic manures 

significantly improved the growth, yield attributes, 
and economic returns of okra. Among the treatments, 
the combined application of jeevamrut (500 L/ha) and 
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amritpani (500 L/ha) at sowing along with foliar sprays 
of panchagavya (5%) and vermiwash (10%) at 30, 45, and 
60 DAS (T₉) produced the best results in terms of plant 
growth, fruit and yield parameters.
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