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Abstract

A field experiment was conducted at the Instructional Research Farm, College of Horticulture and

Research Station, Sankara, Patan, Durg, Chhattisgarh, during the Rabi season of 2025–26 to assess the

effect of irrigation levels and natural inputs on fruit yield per hectare and the benefit–cost ratio (B:C) of

cucumber (Cucumis sativus L.) cv. Arka Veera. The experiment was laid out in a Split Plot Design with

three replications and twelve treatment combinations, comprising three irrigation levels (I1: 100%, I2:

75% and I3: 50%) in the main plots and four natural input treatments (N0: control, N1: Jeevamrut @ 500

L ha
−1

, N2: Beejamrut @ 250 ml kg
−1

 seed and N3: Ghanjeevamrut @ 1000 kg ha
−1

) in the sub-plots.

Yield per hectare was highest under 100% irrigation (17.93 q ha
−1

), which was statistically at par with

75% irrigation (16.80 q ha
−1

), and was lowest under 50% irrigation (14.52 q ha
−1

). Among natural in-

puts, Jeevamrut recorded the highest yield (18.55 q ha
−1

), followed by Ghanjeevamrut (17.53 q ha
−1

),

while the control recorded the lowest (13.79 q ha
−1

). The combination of 100% irrigation with

Jeevamrut (I1N1) produced the maximum yield (21.17 q ha
−1

), whereas I3N0 recorded the minimum

(12.84 q ha
−1

). At a selling price of Rs 30 kg
−1

, I1N1 also recorded the highest gross return (Rs 63,510

ha⁻¹), net return (Rs 33,070 ha⁻¹) and B:C ratio (2.09), followed by I₂N₁ (1.95) and I₃N₁ (1.90). Overall,

100% irrigation combined with Jeevamrut was the most productive and profitable combination, while

Jeevamrut under reduced irrigation retained a favourable B:C ratio.
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1. Introduction

Cucumber (Cucumis sativus L.) is an important cucurbitaceous vegetable grown for its tender fruits, which

are consumed fresh as salad and valued for their high moisture content and refreshing quality. Its shallow

root system and rapid vegetative growth make the crop highly responsive to soil moisture, and both deficit

and excess irrigation can reduce fruit set, fruit weight and marketable yield (Hari et al., 2017; Li et al., 2024)

[1, 2]
. Irrigation is also a major component of production cost, and its effect on profitability depends on

whether the additional yield offsets the additional expenditure (Nair et al., 2018; Patel et al., 2022) 
[3, 4]

. At

the same time, there is growing interest in low-cost, farm-prepared natural inputs such as Jeevamrut,

Beejamrut and Ghanjeevamrut, which supply nutrients and beneficial microorganisms at little cost and are

reported to improve crop productivity and returns (Kumar et al., 2021; Saharan et al., 2023; Kasundra et al.,

2026) 
[6, 7, 5]

.

Information on how irrigation level and natural inputs jointly influence the yield and economics of cucumber

under the Chhattisgarh plains is limited. The present study therefore evaluated three irrigation levels and

four natural input treatments on fruit yield per hectare and benefit–cost ratio of cucumber cv. Arka Veera.

2. Materials and Methods

The experiment was conducted during the *Rabi* season of 2025–26 at CHRS, Sankara, Patan, Durg,

Chhattisgarh (21°18′ N, 81°55′ E; 291 m AMSL). The soil was loamy and slightly acidic (pH 6.44), with EC

0.15 dS m
−1

, organic carbon 0.68%, and available N, P and K of 213.2, 10.2 and 281.8 kg ha
−1

, respectively.

Cucumber cv. Arka Veera was sown on 25 December 2025 at 60 × 30 cm spacing. The experiment was laid

out in a Split Plot Design with three replications and 12 treatment combinations. Main plots consisted of

three irrigation levels: I1 (100%, 16 irrigations), I2 (75%, 12 irrigations) and I3 (50%, 8 irrigations) of crop

water requirement. Sub-plots comprised N0 (control), N1 (Jeevamrut @ 500 L ha
−1

), N2 (Beejamrut @

250 ml kg
−1

 seed) and N3 (Ghanjeevamrut @ 1000 kg ha
−1

). Fruits were harvested at edible maturity and

yield was expressed as q ha
−1

. Economics were calculated using a market price of Rs 30 kg
−1

, with net re-

turn obtained by subtracting cultivation cost from gross return and B:C ratio calculated as gross return/cost
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of cultivation. Data were analysed using ANOVA for Split Plot

Design, and treatment means were compared by CD at 5% signifi-

cance (Gomez et al., 1984) 
[8]

.

3. Results and Discussion

Irrigation levels and natural inputs significantly influenced fruit yield

per hectare and the economics of cucumber, as presented in Tables 1

to 3.

3.1 Yield per hectare (q ha
−1

)

Irrigation significantly affected yield per hectare (Table 1). The maxi-

mum yield (17.93 q ha
−1

) was recorded under I1 (100% irrigation),

statistically at par with I2 (75%; 16.80 q ha
−1

), while I3 (50%)

recorded the minimum (14.52 q ha
−1

). Full irrigation produced about

23.5% higher yield than 50% irrigation, probably due to adequate soil

moisture supporting cell expansion, fruit filling and fruit weight (Hari

et al., 2017; Santosh et al., 2024) 
[1, 9]

. Reduced yield under water

deficit may be associated with restricted cell expansion (Li et al.,

2024) 
[2]

.

Natural inputs also significantly influenced yield. The highest yield

was obtained with N1 (Jeevamrut; 18.55 q ha
−1

), which was at par

with N3 (Ghanjeevamrut; 17.53 q ha
−1

), followed by N2 (Beejamrut;

15.80 q ha
−1

), while N0 recorded the lowest yield (13.79 q ha
−1

).

Jeevamrut increased yield by about 34.5% over the control, possibly

due to improved nutrient availability and microbial activity in the root

zone (Saharan et al., 2023; Bhadu et al., 2023) 
[7, 10]

.

Among treatment combinations (Table 2), the maximum yield (21.17

q ha
−1

) was recorded in I1N1, followed by I1N3 (19.35 q ha
−1

), while

I3N0 recorded the minimum (12.84 q ha
−1

). This indicates a comple-

mentary effect of adequate irrigation and natural inputs (Santosh et

al., 2024; Saharan et al., 2023) 
[9, 7]

. Under full irrigation, Jeevamrut

increased yield by about 47%.

3.2 Benefit–cost ratio

The economics of different treatment combinations are presented in

Table 3. Cost of cultivation increased with irrigation intensity and nat-

ural-input application, ranging from Rs 25,240 ha
−1

 in I3N0 to Rs

30,040 ha
−1

 in I1N0 among controls. Jeevamrut increased the cost by

only Rs 400 ha
−1

, whereas Ghanjeevamrut added Rs 2,000 ha
−1

 (Nair

et al., 2018; Patel et al., 2022; Kasundra et al., 2026) 
[3, 4, 5]

.

Gross and net returns generally followed the yield trend. The maxi-

mum gross return (Rs 63,510 ha
−1

) and net return (Rs 33,070 ha
−1

)

were recorded in I1N1, while the minimum gross return (Rs 38,520

ha
−1

) occurred in I3N0. The high returns from I1N1 resulted from its

greater yield with only a small additional cost for Jeevamrut (Kumar

et al., 2021; Bhadu et al., 2021) 
[6, 11]

.

The highest B:C ratio was recorded in I1N1 (2.09), followed by I2N1

(1.95) and I3N1 (1.90). Jeevamrut produced the highest B:C ratio at

each irrigation level. In contrast, I1N0 recorded a lower ratio (1.44)

than I2N0 and I3N0 (1.53 each), indicating that the additional cost of

full irrigation was not compensated by a proportional yield increase

without natural inputs. The relatively high B:C ratios of I2N1 and

I3N1 suggest that Jeevamrut may help maintain profitability under re-

duced irrigation (Kumar et al., 2024; Malik, 2017; Kumar et al.,

2017) 
[12, 13, 14]

.

Table 1. Effect of irrigation levels and natural inputs on fruit yield of

cucumber.

Treatment Yield per hectare (q ha
−1

)

Irrigation levels

I1 – 100% irrigation (16 irrigations) 17.93

I2 – 75% irrigation (12 irrigations) 16.80

I3 – 50% irrigation (8 irrigations) 14.52

SEm ± 0.58

CD at 5% 2.33

Natural inputs

N0 – Control (no natural input) 13.79

N1 – Jeevamrut @ 500 L ha
−1

18.55

N2 – Beejamrut @ 250 ml kg
−1

 seed 15.80

N3 – Ghanjeevamrut @ 1000 kg ha
−1

17.53

SEm ± 0.34

CD at 5% 1.03

Figure 1. Effect of irrigation and natural inputs on yield of cucumber in q ha
−1
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Table 2. Interaction effect of irrigation levels and natural inputs on yield per hectare (q ha
−1

) of cucumber.

Treatment I1 I2 I3 Total Mean

N0 14.40 14.13 12.84 42.05 13.79

N1 21.17 18.19 16.28 55.64 18.55

N2 16.79 17.13 13.47 47.39 15.80

N3 19.35 17.73 15.50 52.58 17.53

Total 71.71 67.18 58.09 S.E.(m) ± 0.593

Mean 17.93 16.80 14.52 CD (5 %) 1.778

Table 3. Cost, yield and economic returns of cucumber as influenced by irrigation levels and natural inputs.

Notation Treatment details Cost of cultivation (Rs

ha
−1

)

Yield (q

ha
−1

)

Gross return (Rs

ha
−1

)

Net return (Rs

ha
−1

)

B:C

ratio

I1N0 100% irrigation (control) 30,040 14.40 43,200 13,160 1.44

I1N1 100% irrigation + Jeevamrut 30,440 21.17 63,510 33,070 2.09

I1N2 100% irrigation + Beejamrut 30,250 16.79 50,370 20,120 1.67

I1N3 100% irrigation +

Ghanjeevamrut

32,040 19.35 58,050 26,010 1.81

I2N0 75% irrigation (control) 27,640 14.13 42,390 14,750 1.53

I2N1 75% irrigation + Jeevamrut 28,040 18.19 54,570 26,530 1.95

I2N2 75% irrigation + Beejamrut 27,850 17.13 51,390 23,540 1.85

I2N3 75% irrigation +

Ghanjeevamrut

29,640 17.73 53,190 23,550 1.79

I3N0 50% irrigation (control) 25,240 12.84 38,520 13,280 1.53

I3N1 50% irrigation + Jeevamrut 25,640 16.28 48,840 23,200 1.90

I3N2 50% irrigation + Beejamrut 25,450 13.47 40,410 14,960 1.59

I3N3 50% irrigation +

Ghanjeevamrut

27,240 15.50 46,500 19,260 1.71

4. Conclusion

Both irrigation level and natural inputs significantly influenced the

yield per hectare and the benefit–cost ratio of cucumber cv. Arka

Veera. Full irrigation (100%) gave the highest yield, though it was

statistically at par with 75% irrigation, and Jeevamrut was the best

natural input, followed by Ghanjeevamrut. The combination of 100%

irrigation with Jeevamrut (I1N1) recorded the maximum yield (21.17

q ha
−1

), gross return (Rs 63,510 ha
−1

), net return (Rs 33,070 ha
−1

)

and B:C ratio (2.09). Jeevamrut under 75% and 50% irrigation also

maintained high B:C ratios of 1.95 and 1.90, respectively. Full irriga-

tion with Jeevamrut is therefore recommended for cucumbers in the

Chhattisgarh plains, while Jeevamrut with 75% irrigation is a sound

option where water is limited.

5. Acknowledgements

The authors express deep gratitude to Dr. Amit Dixit (Advisor) and

the committee members of the College of Horticulture and Research

Station (CHRS), Sankara, Patan, Durg, Mahatma Gandhi Udyanikee

Evam Vanikee Vishwavidyalaya, for providing essential support and

facilities necessary for this research work.

6. Competing interests

The authors have no conflict of interest to declare regarding this

manuscript

Selling price of cucumber: Rs 30 kg
−1

. B:C ratio =
gross return

cost of cultivation
.

References

1. Hari N, Manoj Kumar G, Krupavathi K. Yield response of cu-

cumber (Cucumis sativus) crop under drip and flood irrigation

system. International Journal of Current Microbiology and

Applied Sciences. 2017;6:1671–1678.

2. Li Y, Zhang S, Guo W, Zheng W, Zhao Q, Yu W, Li J. Effects of

irrigation scheduling on the yield and irrigation water productiv-

ity of cucumber in coconut coir culture. Scientific Reports.

2024;14:2944.

3. Nair BB, Khan S, Kumar R. Effect of variable irrigation methods,

planting methods, seedling size on production efficiency and eco-

nomic returns of onion on marginal farmers of Tuta village,

Raipur (Chhattisgarh). Journal of Pharmacognosy and

Phytochemistry. 2018;7:315–318.

4. Patel M, Chandrakar MR, Pandey S, Patel P. Cost of cultivation

of groundnut in Mahasamund and Raigarh district of

Chhattisgarh. Asian Journal of Agricultural Extension, Economics

and Sociology. 2022;40:90–97.

5. Kasundra DB, Leua HN, Padahariya SN, Jeya Prabha S. Effect of

Ghanjeevamrut and Jeevamrut on growth and quality of cucum-

ber (Cucumis sativus L.). Plant Archives. 2026;26:421–424.

6. Kumar A, Avasthe RK, Babu S, Singh R, Verma G, Dhaka AK,

Kumar S, Saha S, Devi EL, Bhupenchandra I, Gudade BA,

Hasanain M. Jeevamrut: A low cost organic liquid manure in or-

ganic farming for sustainable crop production. Kerala Karshakan

e-Journal. 2021;8:32–34.

7. Saharan BS, Tyagi S, Kumar R, Vijay HO, Mandal BS, Duhan JS.

Application of Jeevamrit improves soil properties in zero budget

natural farming fields. Agriculture. 2023;13:196.

8. Gomez KA, Gomez AA. Statistical Procedures for Agricultural

Research. 2nd Edition. New York, USA: John Wiley and Sons;

1984.

9. Santosh DT, Maitra S, Hadole MV, Tiwari KN. Impact of drip ir-

rigation and plastic mulching on yield and economics of cucum-

ber (Cucumis sativus L.). Research on Crops. 2024;25:480–487.

10. Bhadu K, Rathore RS, Shekhawat PS. Jeevamrut and

panchagavya’s consequences on growth, quality and productivity

of organically grown crops: A review. Agricultural Reviews.

2023;44:451–459.

International Journal of Research in Agronomy https://www.agronomyjournals.com
2
6
1
8
0
6
1
8
, 2

0
2
6
, 9

(
1
0
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
8
0
6
0
X

.2
0
2
6
.v

9
.i1

0
g
.6

8
4
1
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 R

e
s
e
a
r
c
h
 in

 A
g
r
o
n
o
m

y
 o

n
 [

0
9
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.a
g
r
o
n
o
m

y
jo

u
r
n
a
ls

.c
o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

537



11. Bhadu K, Sharma SK, Choudhary R, Yadav SK, Jain RK, Jat G,

Ravishanker N. Effect of jeevamrut on productivity and prof-

itability of wheat under organic farming. Indian Journal of

Agricultural Sciences. 2021;91(6):924–928.

12. Kumar P, Chauhan RS, Grover RK. An economic analysis of cu-

cumber (Cucumis sativus L.) cultivation in the eastern zone of

Haryana (India) under polyhouse and open field conditions.

Journal of Applied and Natural Science. 2017;9:402–405.

13. Kumar P, Khapte PS, Singh A, Saxena A. Optimization of low-

tech protected structure and irrigation regime for cucumber pro-

duction under hot arid regions of India. Plants. 2024;13:146.

14. Malik K. Economic viability of cucumber cultivation in green-

houses. International Journal of Innovative Research in

Multidisciplinary Field. 2017;3:366–368.

15. Gouda S, Patel MV, Anjinayya DP, Haramagatti DP. Effect of jee-

vamrut on growth, quality and economics of cluster bean

(Cyamopsis tetragonoloba L.) cv. Pusa Navbahar. Plant Archives.

2026;26:2606–2611.

16. Shukla YR, Thakur K, Vashishat RK, Sharma S, Chandel RS,

Dhingra S. Impact of fermented organic formulations combined

with inorganic fertilizers on broccoli (Brassica oleracea L. var.

italica Plenck) cv. Palam Samridhi. Heliyon. 2023;9:e20321.

How to cite this article: Anjum N, Dixit A, Jain Badkul A,

Kerketta A, Sao R, Goyal N, et al. Effect of irrigation level and

natural inputs on yield and economics of cucumber (Cucumis

sativus L.) under Chhattisgarh plains. International Journal of

Research in Agronomy. 2026;9(10):535-538. doi: https://www.do

i.org/10.33545/2618060X.2026.v9.i10g.6841

Authors

Nausheen Anjum

Research Scholar, Department of Vegetable Science, Mahatma Gandhi Udyanikee Evam Vanikee Vishwavidyalaya, Sankara, Patan, Durg,

Chhattisgarh, India

Dr. Amit Dixit

Professor and Head, Department of Vegetable Science, Mahatma Gandhi Udyanikee Evam Vanikee Vishwavidyalaya, Sankara, Patan, Durg,

Chhattisgarh, India

Dr. Anamika Jain Badkul

Assistant Professor, Department of Agronomy, Mahatma Gandhi Udyanikee Evam Vanikee Vishwavidyalaya, Sankara, Patan, Durg,

Chhattisgarh, India

Dr. Anita Kerketta

Mahatma Gandhi Udyanikee Evam Vanikee Vishwavidyalaya, Sankara, Patan, Durg, Chhattisgarh, India

Dr. Richa Sao

Mahatma Gandhi Udyanikee Evam Vanikee Vishwavidyalaya, Sankara, Patan, Durg, Chhattisgarh, India

Neelam Goyal

Mahatma Gandhi Udyanikee Evam Vanikee Vishwavidyalaya, Sankara, Patan, Durg, Chhattisgarh, India

Tanishka Gupta

Mahatma Gandhi Udyanikee Evam Vanikee Vishwavidyalaya, Sankara, Patan, Durg, Chhattisgarh, India

Aanchal Patel

Mahatma Gandhi Udyanikee Evam Vanikee Vishwavidyalaya, Sankara, Patan, Durg, Chhattisgarh, India

Karan Patel

Mahatma Gandhi Udyanikee Evam Vanikee Vishwavidyalaya, Sankara, Patan, Durg, Chhattisgarh, India

International Journal of Research in Agronomy https://www.agronomyjournals.com
2
6
1
8
0
6
1
8
, 2

0
2
6
, 9

(
1
0
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
8
0
6
0
X

.2
0
2
6
.v

9
.i1

0
g
.6

8
4
1
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 R

e
s
e
a
r
c
h
 in

 A
g
r
o
n
o
m

y
 o

n
 [

0
9
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.a
g
r
o
n
o
m

y
jo

u
r
n
a
ls

.c
o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

538

https://www.doi.org/10.33545/2618060X.2026.v9.i10g.6841
https://www.doi.org/10.33545/2618060X.2026.v9.i10g.6841

