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ABSTRACT 
Efficient cucumber cultivation requires a thorough understanding of the interplay between cultivation practices and 
crop prductivity. Cucumber (Cucumis sativus, L.) is widely grown in polyhouse in Sirmour District as an offseason 
vegetable because of its high yield and economic benefits. With the help of the present study an endeavor has been 
recuperate to analyze the cost and return structure of cucumber cultivation under polyhouse in Sirmour. The study 
has been conducted with the objective to evaluate the benefit cost ratio of cucumber cultivation in polyhouse. For 
conducting the present study “Response of plant growth regulators and organic manure on benefit cost ratio of 
cucumber in different hybrids of cucumber (Cucumis sativus L.) under polyhouse condition” in the year 2024-2025 
(March-July) at Experimental Research Farm Chhapang of Dr. Khem Singh Gill Akal College of Agriculture, Eternal 
University, Baru Sahib, District Sirmour, Himachal Pradesh. The experiment was laid out in Randomized Block 
Design with three replications. The research trial consisted of sixty four treatment combinations including four different 
hybrids (Aviva, Adiva, Fadia, Aafreen), along with three organic manures (Vermicompost, Biochar, Farm Yard 
Manure) and three plant growth regulators (TIBA, Kinetin, Brassinosteroid) with control were used. The outcomes of 
the present study revealed that (14.75, 15.93) is the benefit cost ratio for cucumber cultivation during 2024 and 
2025 recorded under treatment combination H1O2P4 (Aviva+Vermicompost+Brassinosteroid) under under polyhouse 
condition. Despite the positive outcomes, it is imperative to conduct the test on a larger scale for a more comprehensive 
evaluation 
Keywords: Benefit, Cucumber, Cost, Hybrids, Ratio 
 
INTRODUCTION 
In today’s competitive environment and an economically globalized world, a system or organization is 
deemed efficient if it can produce goods at a lower energy cost (Huang et al. 2022). Cucumber (Cucumis 
sativus L.) holds economic significance as a popular vegetable in the Sirmour District. Cucumber ranked 
fourth-most important vegetable crop, behind cabbage, tomatoes, and onions (Kalloo and Bergh 2012). 
One of the key elements of successful cucumber production is fertilizer (inorganic or organic) (Cooke 
1982). Cucumber is not only a staple raw vegetable but also a processed product known for its hydrating 
and skin soothing properties (Mallick 2022, Guo et al. 2023). This vegetable is laden with beneficial 
nutrients, including lycopene and antioxidants (Mehra et al. 2015), Cucumber (Cucumis sativus L.) is 
widely cultivated as a summer vegetable, valued for its high-water content and various culinary uses, 
including consumption in salads, cooked dishes, and pickling (Kumar et al. 2018). Consuming cucumbers 
on a regular basis improves immunity and metabolism (Sharma et al. 2020). It is a rich source of vitamins, 
minerals and antioxidants (Patel 2019), (Hao et al. 2020). Cucumber plants have male, female, and 
bisexual flowers, and could be classified by their flower position andappearance on the stem as    
gynoecious, monoecious, andromonoecious, trimonoecious, hermaphroditic, or androecious 
(Pawelkowicz et al. 2019). It is a thermophilic and frost-susceptible horticultural crop usually cultivated 
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in fields during spring-summer period or in greenhouse in different seasons (Bacci et al. 2006). 
Fertilizer plays a pivotal role in cucumber production, constituting a significant portion of production 
costs.  It has been observed that the combination of plant growth regulators and organic fertilizers 
enhanced fruit production and nutrient uptake. (Brien and Barker 1996), Natsheh and Mousa (2014), 
Agegnehu et al. 2016). Plant regulators have a beneficial effect on cucumber development, flowering, 
fruiting, and fruit yield. Traditionally, chemical fertilizers have played a major role in boosting crop 
production; however, over-reliance on these synthetic inputs has led to various environmental concerns, 
such as soil degradation and nutrient imbalances (Hayat et al, 2010). The need for sustainable agricultural 
practices has therefore led to increased interest in organic farming and the use of organic fertilizers like 
farm yard manure (FYM) and vermicompost. Studies by (Akanbi et al. 2002) and (Ayuso et al. 1996) have 
shown that the application of organic amendments such as FYM and vermicompost improves soil fertility 
and microbial activity, leading to better root development, enhanced nutrient availability, and ultimately 
higher yields. To mitigate these challenges, protected cultivation techniques, such as polyhouse farming, 
offer a controlled environment that enhances cucumber production by protecting crops from extreme 
climatic conditions and pests (Mishra et al, 2010 and Duhan 2016). Under protected structures, 
cucumbers are known to yield approximately 3.5 times higher than those grown in open field conditions 
(Ganesan and Subashini, 1999) The polyhouse cucumber's unique crispness, burpless texture, and 
excellent water-holding capacity make it extremely popular in both domestic and international markets 
(Amin et al. 2021), Shabbir et al. 2020),(Raghav and Saini2018).  
Cucumber cultivation holds significant economic potential, but the associated challenges, such as high 
labor costs, weed management, and frequent herbicide applications, necessitate effective strategies. 
Recognizing the influence of organic manure and plant growth regulators, coupled with the benefits of 
benefit cost ratio, this study aimed to provide insights into a holistic approach to improving cucumber 
production. The cultivation of long-duration hybrids, and insufficient knowledge about plant growth 
regulators practices contribute to these issues. Additionally, inadequate organic manure with plant growth 
regulator application, especially neglecting the recommended doses, further hampers cucumber yield. 
This study aimed to address this gap by investigating the Response of plant growth regulators and organic 
manure on benefit cost ratio of cucumber in different hybrids of cucumber (Cucumis sativus L.) under 
polyhouse condition”. The study hypothesized that the combined application of plant growth regulators 
and recommended doses of organic manure would significantly enhance cucumber growth and yield 
compared to conventional farming practices. The objective of this study was to assess the combined 
impact of plant growth regulators and organic manure on the benefit cost ratio of cucumber to provide 
comprehensive insights into enhancing cucumber cultivation practices to the scientific community, filling 
gaps in knowledge related to cucumber cultivation practices, thereby facilitating informed decision-
making in agriculture. 
 
1. MATERIALS AND METHODS 
1.1 Experimental site  
The study was conducted at Research Farm Chhapang, Eternal University, Himachal Pradesh, during 
March 2024 and 2025. The experimental site was situated at 30°44'20" North latitude and 77°18'52" East 
longitude, or 921 meters above mean sea level. Experimental site is situated in a semi temperate, semi 
humid mid hill agro. 
2.2 Selection of hybrid  
Selection of hybrid is an important component in experiment. In this experiment Aviva hybrid was used 
and sown in the month of March during 2024 and 2025. This hybrid belongs to Indosem India Pvt. Ltd. 
The hybrid is popular hybrid for its exceptional qualities and delicious taste. It is also good for long 
distance transport.  
 
Table 2.1 Average monthly climate records 

 
Months 

 
Year 

Temperature (0C)  
RH Mean (%) Low High Mean 

 
March 

2024 10.53 24.73 26.68 61.16 
2025 10.58 26.29 18.50 56.16 

 2024 14.28 30.03 22.18 49.57 
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April 2025 15.62 31.86 23.77 48.20 
 
May 

2024 18.74 34.59 26.68 47.23 

2025 18.04 18.04 25.13 67.33 
 
June 

2024 21.84 35.80 28.85 52.23 

2025 20.84 31.80 26.35 73.70 
 
July 

2024 23.10 32.78 27.98 78.29 

2025 21.82 30.22 26.05 88.10 
 
2.3 Fertilizers 
At the time of sowing, basal dose of FYM, vermicompost and biochar  was incorporated into the plots 
and mixed well together. The organic fertilizers were given 5 times at an interval of 15 days. Plant growth 
regulators i.e. Triiodobenzoic Acid, Kinetin and Brassinosteroids were applied by spray pump onto the 
apical meristem and developing leaf. The initial application was made at the first true leaf stage were 
applied at three day intervals. Triiodobenzoic Acid was mixed in ethenol and Kinetin, Brassinosteroids 
was mixed in water. 
 
2.4 Experimental details  
In the research trial three different organic manure (Control, Vermicompost (5t/ha), Biochar (2.5t/ha), 
FYM (25t/ha) along with three plant growth regulators (Control, Triiodobenzoic Acid (10ppm), Kinetin 
(10ppm) and Brassinosteroids (2.0ppm) were used. The experiment was laid out in Factorial Randomized 
Complete Block Design in polyhouse conditions. Plot size was 1.35m×1.20m. and spacing was 
45cm×30cm. For different biochemical characters, data were recorded in each replication and 
observations are average value recorded.  
 
Fig.1 Overall view of experiment 
 
Table 2.2 Details of the treatment combinations 
 

Treatment 
code 

Treatment Combinations Treatment details 

T1 H1O1P1 Aviva (Control) 
T2 H1O1P2 Aviva+Control+Triiodobenzoic Acid 
T3 H1O1P3 Aviva+Control+Kinetin 
T4 H1O1P4 Aviva+Control+Brassinosteroids 
T5 H2O1P1 Adiva (Control) 
T6 H2O1P2 Adiva+Control+Triiodobenzoic Acid 
T7 H2O1P3 Adiva+Control+Kinetin 
T8 H2O1P4 Adiva+Control+Brassinosteroids 
T9 H3O1P1 Fadia+(Control) 
T10 H3O1P2 Fadia+Control+Triiodobenzoic Acid 
T11 H3O1P3 Fadia+Control+Kinetin 
T12 H3O1P4 Fadia+Control+Brassinosteroids 
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T13 H4O1P1 Afreen+(Control) 
T14 H4O1P2 Afreen+Control+Triiodobenzoic Acid 
T15 H4O1P3 Afreen+Control+Kinetin 
T16 H4O1P4 Afreen+Control+Brassinosteroids 
T17 H1O2P1 Aviva+Vermicompost+Control 
T18 H1O2P2 Aviva+Vermicompost+Triiodobenzoic Acid 
T19 H1O2P3 Aviva+Vermicompost+Kinetin 
T20 H1O2P4 Aviva+Vermicompost+Brassinosteroids 
T21 H2O2P1 Adiva+Vermicompost+Control 
T22 H2O2P2 Adiva+Vermicompost+Triiodobenzoic Acid 
T23 H2O2P3 Adiva+Vermicompost+Kinetin 
T24 H2O2P4 Adiva+Vermicompost+Brassinosteroids 
T25 H3O2P1 Fadia+Vermicompost+Control 
T26 H3O2P2 Fadia+Vermicompost+Triiodobenzoic Acid 
T27 H3O2P3 Fadia+Vermicompost+Kinetin 
T28 H3O2P4 Fadia+Vermicompost+Brassinosteroids 
T29 H4O2P1 Afreen+Vermicompost+Control 
T30 H4O2P2 Afreen+Vermicompost+Triiodobenzoic 

Acid 
T31 H4O2P3 Afreen+Vermicompost+Kinetin 
T32 H4O2P4 Afreen+Vermicompost+Brassinosteroids 

T33 H1O3P1 Aviva+Biochar+Control 

T34 H1O3P2 Aviva+Biochar+Triiodobenzoic Acid 

T35 H1O3P3 Aviva+Biochar+Kinetin 

T36 H1O3P4 Aviva+Biochar+Brassinosteroids 

T37 H2O3P1 Adiva+Biochar+Control 

T38 H2O3P2 Adiva+Biochar+Triiodobenzoic Acid 

T39 H2O3P3 Adiva+Biochar+Kinetin 

T40 H2O3P4 Adiva+Biochar+Brassinosteroids 

T41 H3O3P1 Fadia+Biochar+Control 

T42 H3O3P2 Fadia+Biochar+Triiodobenzoic Acid 

T43 H3O3P3 Fadia+Biochar+Kinetin 

T44 H3O3P4 Fadia+Biochar+ Brassinosteroids 

T45 H4O3P1 Afreen+Biochar+Control 

T46 H4O3P2 Afreen+Biochar+Triiodobenzoic Acid 

T47 H4O3P3 Afreen+Biochar+Kinetin 

T48 H4O3P4 Afreen+Biochar+Brassinosteroids 

T49 H1O4P1 Aviva+FYM+Control 

T50 H1O4P2 Aviva+FYM+Triiodobenzoic Acid 

T51 H1O4P3 Aviva+FYM+Kinetin 

T52 H1O4P4 Aviva+FYM+Brassinosteroids 

T53 H2O4P1 Adiva+FYM+Control 

T54 H2O4P2 Adiva+FYM+Triiodobenzoic Acid 

T55 H2O4P3 Adiva+FYM+Kinetin 
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T56 H2O4P4 Adiva+FYM+Brassinosteroids 

T57 H3O4P1 Fadia+FYM+Control 

T58 H3O4P2 Fadia+FYM+Triiodobenzoic Acid 

T59 H3O4P3 Fadia+FYM+Kinetin 

T60 H3O4P4 Fadia+FYM+Brassinosteroids 

T61 H4O4P1 Afreen+FYM+Control 

T62 H4O4P2 Afreen+FYM+Triiodobenzoic Acid 

T63 H4O4P3 Afreen+FYM+Kinetin 

T64 H4O4P4 Afreen+FYM+Brassinosteroids 

 
2.5 Characters to be recorded  
2.5.1 Total Fixed Cost  
2.5.2 Total Variable Cost 
2.5.3 Total Benefit Cost Ratio 
2.6 Statistical Analysis 
Each replication's values for every observation were examined using a Factorial Randomized Block Design 
analysis. 
 
Table no. 2.3 Analysis of variance 
 

Source of 
variation 

Degree of freedom Sum of square  Mean sum of 
square 

F value 

Replication r-1 RSS RMS  

Factor A a-1 ASS AMS AMS/EMS 

Factor B b-1 BSS BMS BMS/EMS 

Factor C c-1 CSS CMS CMS/EMS 

AB (a-1) (b-1) ABSS ABMS ABMS/EMS 

AC (a-1) (c-1) ACSS ACMS ACMS/EMS 

BC (b-1) (c-1) BCSS BCMS BCMS/EMS 

ABC (a-1) (b-1) (c-1) ABCSS ABCMS ABCMS/EMS 

Error (r-1) (abc-1) ESS EMS  

Total rabc-1 TSS   

 
The analysis of variance table can be completed with these results. Once the analysis of variance is 
completed, the computation of critical difference and other steps are completed as with single factor 
experiments. The general formula for SE(d) is, 
 
SE(d)forX=√2EMS 
r.D 
Where, 
X= the main factor or interaction 
D=the product of the levels of the left our factors in X 
R= number of replications 
  
Factors example, consider a factorial RBD with factors A, B and C with levels a, b and c respectively. 
Then   
SE(d)forA=√2EMS 
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                                                                                            rbc 
SE(d)forB=√2EM 
                                                                                    rac 
SE(d)forC=√2EMS 
          rab 
SE(d)forAB=√2EMS 
                                                                                        rc 
SE(d)forAC=√2EMS 
rb 
SE(d)forBC=√2EMS 
ra 
SE(d)forABC=√2EMS 
                 r 
3. RESULTS  
Economic analysis of cucumber production 
Economic analysis provides a comprehensive understanding of the financial implications of various 
cultivation practices, aiding decision-making for cucumber growers and agricultural stakeholders. Total 
production costs for each treatment were calculated by summing up all expenses incurred during the crop 
cultivation process. This included costs associated with seeds, organic manures, plant growth regulators, 
labor, irrigation, pest control. The benefit-cost ratio (BCR) was calculated for each treatment to assess its 
economic profitability. The BCR was obtained by dividing the net returns by the total production costs. 
A BCR greater than 1 indicates that the benefits outweigh the costs, making the treatment economically 
viable. 
 
 

Net returns (Rs/ha) = 
Gross returns – Cost of cultivation (Rs/ha) 
Cost of cultivation (Rs/ha) 

       

                          B:C ratio                         =           
Net return

Cost of production
 

Result revealed that maximum (1518.80 and 1504.23) benefit was recorded under the treatment 
combination H1O2P4 (Aviva+Vermicompost+Brassinosteroid) during 2024 and 2025. Maximum (14.75 
and 9.45) benefit cost ratio was recorded under the treatment combination H1O2P4 

Aviva+Vermicompost+Brassinosteroid) during 2024 and 2025. 
 
 
 
 
Total Fixed Cost                                                            Fig.2 Total Fixed Cost 2024  
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Fig. 3 Total Variable Cost 2024 Total Variable Cost 2025 
 
Table no. 3.1 Effect of different hybrids, organic manure and plant growth regulators on benefit cost 
ratio on cucumber 

  
2024 

 
2025 
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FC+
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Cost 
Price 

Yield 
/m2 

Price
/unit 

Selli
ng 
Price 

Benef
it 

B:C FC+VC
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Cost 
Price 
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/m2 

Price
/unit 

Selling 
Price 

Benefit B
:
C 
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1 
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68 
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