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Abstract: 

This study evaluated the impact of organic manures on the oil attributes and quality 

parameters of Cymbopogon winterianus (citronella java) under Moringa oleifera-based 

agroforestry and open-field systems during 2022–2023. A randomized block design with 14 

nutrient management treatments, including combinations of farmyard manure (FYM), 

vermicompost, and neem cake, was employed. Results indicated that the combined 

application of FYM, vermicompost, and neem cake (33.3% each) significantly enhanced oil 

content, oil recovery, and total oil yield compared to the control. Specifically, this 

combination yielded the highest oil content (1.14%), average oil recovery (0.66%), and total 

oil yield (81.52 L ha⁻¹) under shade conditions.Physical parameters such as specific gravity 

(0.87–0.88), refractive index (1.47), and optical rotation (-2.87 to -2.91°) were consistent 

with BIS standards and unaffected by nutrient treatments. Similarly, chemical properties like 

acid value (1.21–1.24) and ester value (22.12–24.12) remained within standard specifications. 

Notably, the agroforestry system improved oil yield and quality parameters compared to 

open-field conditions, attributed to the favourable microclimatic conditions and nutrient 

cycling provided by Moringa oleifera. 

Keywords:Citronella java oil, oil attributes and quality parameters of oil 

Introduction: 

Agroforestry, an ecologically sustainable land-use system, integrates trees and 

agricultural crops, offering environmental, economic, and social benefits. Among its 

numerous applications, intercropping aromatic plants such as Cymbopogon winterianus 

(citronella java) under tree canopies like Moringa oleifera has gained significant interest. 

This practice optimizes land use while enhancing crop productivity and ecosystem resilience. 

Among agroforestry models, systems incorporating medicinal and aromatic plants have 

shown promise in enhancing income for farmers while providing environmental benefits such 

as improved soil fertility, erosion control, and carbon sequestration (Jose, 2009).When grown 

alongside Moringa oleifera, commonly known as moringa, it benefits from the partial shade 
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and improved soil conditions provided by the moringa canopy, which can lead to enhanced 

growth and yield attributes (Kaushal et al., 2014). 

Citronella java, a key aromatic grass, is widely cultivated for its essential oil, which 

holds immense industrial value due to its applications in perfumes, cosmetics, and medicinal 

products. The oil's quality and yield are influenced by agronomic practices, particularly soil 

fertility management. Organic manures, a sustainable alternative to chemical fertilizers, play 

a crucial role in improving soil health and plant growth. They not only enhance nutrient 

availability but also improve the quality and quantity of citronella oil, which is influenced by 

factors such as its chemical composition and yield (Sharma & Singh, 2019). 

Organic manures, such as farmyard manure, vermicompost, and green manure, play a pivotal 

role in sustainable agriculture by enriching soil nutrient content and promoting microbial 

activity (Manna et al., 2005). These amendments provide essential nutrients to plants and 

improve soil structure, which in turn enhances water retention and root development. Their 

impact on aromatic plants, particularly in agroforestry setups, remains an area of interest due 

to the dual benefit of increased crop productivity and reduced dependency on chemical 

fertilizers. Research suggests that organic amendments can positively influence the growth 

and essential oil yield in aromatic crops like citronella, though results may vary based on 

application rates, soil type, and environmental conditions (Singh & Prasad, 2016). 

The inclusion of Moringa oleifera in agroforestry systems provides additional 

advantages, such as improved microclimatic conditions and nutrient cycling, owing to its 

deep rooting system and nutrient-rich litter (Patel, 2021). However, the interaction of organic 

manures with citronella oil attributes in both shaded (Moringa canopy) and open-field 

conditions remains underexplored. 

This study aims to evaluate the effect of organic manures on the oil yield and quality 

of citronella java under Moringa-based agroforestry and open-field systems. The findings are 

expected to provide insights into sustainable agronomic practices, contributing to the 

optimization of citronella cultivation while promoting environmentally friendly farming 

systems. 

Materials and Methods 

This study investigates the effects of different organic manures on the oil parameters 

of citronella when cultivated under a moringa-based agroforestry system compared to an 

open-field system. By examining these effects, the research aims to identify optimal organic 
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amendments for improving the productivity of citronella in agroforestry setups, thereby 

contributing to sustainable agricultural practices and enhancing the economic viability of 

aromatic crops in diversified farming systems. 

2.1 Study Area: 

The study was conducted in the kharif season of 2022-2023. The research occurred at 

the central research farm of the Department of Agro-forestry and Silviculture at the College 

of Forestry,Sam Higginbottom University of Agriculture, Technology, and Science. The 

experimental site in Prayagraj district was located at a latitude of 25° 40’ N and longitude of 

81° 85’ E, at an altitude of 92 meters above sea level. This site is adjacent to the Yamuna 

Riverbank to the east and Indalpur village to the north. Citronella flourishes in tropical and 

subtropical climates. It requires abundant moisture and sunlight for optimal growth and 

development. High atmospheric humidity, along with 200–250 cm of annual rainfall, 

positively influences plant growth. In areas with insufficient rainfall, supplemental irrigation 

can support growth; however, in Uttar Pradesh, annual rainfall ranges significantly from west 

to east, from 600 to 1000 mm (24 to 40 inches) to 1000 to 2000 mm (40 to 80 inches). 

2.2 Experimental Details 

The present study investigated the impact of organic manures onoil attributes of 

citronella crop. A Randomized Block Design (RBD) was utilized to address potential spatial 

variations within the research site. The allocation of different level combinations within each 

block will be randomized. This experimental setup aims to furnish a comprehensive insight 

into the impact of each treatment on the dependent variable and to identify potential 

interactions among the treatment combination. The experiment will be replicated thrice to 

ensure robust statistical analysis and to address block-level variability. The gathering of data 

will encompass a thorough evaluation of oil attributes, such as oil content, average oil 

recovery, total oil yield, Specific gravity at 270C, Optical rotation at (0), Acid value, 

Easter value. The details of treatment combinations are T0 -Control, T1- 50% FYM+50% 

Neem cake, T2- 50% FYM+50% Vermicompost, T3- 50% Neem-cake +50% Vermicompost, 

T4- 75% FYM+25% Vermicompost, T5- 75% FYM+25% Neem-cake, T6- 75% Neem-cake 

+25% Vermicompost, T7- 75% Neem-cake +25% FYM, T8- 75% Vermicompost +25% 

Neem-cake, T9- 75% Vermicompost +25% FYM, T10- 100% FYM, T11- 100% Vermicompost, 

T12- 100% Neem-cake, T13- 33.3% FYM+33.3% Vermicompost +33.3% Neem-cake. 
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2.3Statistical Analysis 

The data was recorded and transformed using the Analysis of Variance technique. The 

analysed data was organized into a table for result interpretation. The ANOVA table was 

utilized for hypothesis testing. Treatment effects were assessed using the "F" (variance ratio) 

table. A significant effect was determined if the calculated value surpassed the table value. 

Standard agricultural statistical procedures from Gomez (1984) were adhered to. Data 

interpretation will rely on the critical difference value at a 0.05 probability level. The 

significance level will be indicated at 0.05 probabilities. 

Results and Discussion 

3.1. Oil content (%) of Citronella java 

 

The average oil content was estimated by Clevenger apparatus and the data obtained 

is presented in table. 1. The oil content in Java citronella was significantly influenced by the 

nutrient management treatments comprised of combined application of FYM, vermicompost 

and Neem-cake in both the years ranges from the 0.86 to 1.15. The application of 33.3% 

FYM+33.3% Vermicompost +33.3% Neem-cake significantly increased the content as 

compared to control. Similar result was reported by Pareek et al., (1983). Further, it is 

noticed that the oil content was found to increase with every higher dose of FYM and 

significantly highest oil content was observed with higher dose of FYM. The results agree 

with the findings of Maheshwari et al., (1991). 

 

3.2. Average oil recovery (%) of Citronella java 

   

The detailed of the results was represented in table.2 oil recovery was significantly 

influenced with the application of 33.3% FYM+33.3% Vermicompost +33.3% Neem-

cakedoses as compared to control (T0). Significantly higher recovery was obtained from the 

herbage supplied with higher FYM Range from 0.52 to 0.66. However, the recovery per cent 

differences among the doses were statistically non-significant. Increased in oil recovery was 

reported with the application of FYM @ 10 t ha-1 (Pareek et al. 1983) and FYM@ 15 t ha-1 

(Maheshwari et al.1991) as compared to control. 

 

3.3.  Total oil yield (lit ha-1) of Citronella java 
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The data regarding the total oil yield of citronella java as influenced by the nutrient 

management is presented in table 3. Application of different dose of 33.3% FYM+33.3% 

Vermicompost +33.3% Neem-cake indicated thatsignificantly highest oil yield than all other 

treatments and T, (control) during both the years. The value ranges from the 66.64 to 82.02. 

Similar results were reported by Pareek et al. 1983and Maheshwari et al.1991. 

 

Quality Parameters of Citronella java Oil 

 

Physical Parameters 

 As per the BIS standards for Java citronella oil (IS: 512-1988), the specific gravity 

of Java citronella oil at 27°C was in the range of 0.8743 to 0.8893. Refractive index was in 

the range of 1.4624 to 1.4714 at 27°C, optical rotation was in the range of(-) 0.5° to (-) 5.0° 

and solubility was 80% in 1 to 2 volumes (Akbar and Saxena, 2009). The physical 

properties of oil observed in the present investigation are as per the BIS standard, and in 

general, being tested for any adulteration in the oil.  

 

3.4.  Specific gravity 270C of Citronella java 

 

 On the perusal of the data table.4 it is revealed that the specific gravity at 270C were 

not influenced by the application various treatments of nutrient management under study. The 

specific gravity of the oil was in the range of 0.87 to 0 88 on both open and shade conditions 

in consecutive years.  

 

 

 

 

3.5.  Refractive Index of Citronella java oil 

The represented in the table 5 it is revealed that the refractive index of citronella java 

oil were not influenced by the application various treatments of nutrient management under 

study. The refractive index of the oil was in the range of 1.4690 to 1.694 on both open and 

shade conditions in consecutive years. 

3.6.  Optical rotation (0) of Citronella java oil 

The represented in the table 6 it is revealed that the optical rotation of citronella java 

oil were not influenced by the application various treatments of nutrient management under 

study. The optical rotation of the oil was in the range of -2.87 to -2.91 on both open and shade 

conditions in consecutive years. 
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Chemical Parameters 

3.7.  Acid Value of Citronella java oil 

The data shown table.7 revealed that the acid value of Java citronella oil was not 

influenced with the application of various treatments of nutrient management. The results are 

in accordance with the findings of Chinnamma and Aiyer (1989) and Rao (2001). The acid 

value was in the range of 1.21 to 1.24 however, no trend of acid value was noticed as 

influenced by different treatments. These values were also found as per the standard specified 

to Java citronella oil. 

 

3.8.  Ester value of Citronella java oil 

 

The data shown table.8 revealed that the ester value of Java citronella oil was not 

influenced with the application of various treatments of nutrient management. The results are 

in accordance with the findings of Chinnamma and Aiyer (1989) and Rao (2001). The ester 

value was in the range of 22.12 to 24.12. These values were also found as per the standard 

specified to Java citronella oil. 

 

Conclusion:  

 

In conclusion, the study demonstrates the efficacy of organic manures in enhancing 

the oil yield and quality of Cymbopogon winterianus under agroforestry systems. The 

combination of 33.3% FYM, vermicompost, and neem cake was most effective, achieving the 

highest oil content (1.14%), recovery (0.66%), and yield (81.52 L ha⁻¹). Shade from Moringa 

oleifera improved microclimatic conditions, promoting better crop performance compared to 

open fields. Physical and chemical oil properties met BIS standards, ensuring market-ready 

quality. The findings advocate agroforestry's ecological and economic benefits, reducing 

reliance on chemical fertilizers. This sustainable practice supports soil health and farmer 

livelihoods. Future studies could assess its long-term viability and broader applicability. 

References 

Akbar, N. and B.K. Saxena. 2009. Isolation of geraniol content from various essential oils. 

The Asian J. Expt. Chem. 4(1&2):14-17. 

Chinnamma, N.P. and R.S. Aiyer. 1989. Effect of fertilizers and harvests on Palmarosa oil 

quality. Indian Perfumer. 32(3):220 224. 

Jose, S. (2009). Agroforestry for ecosystem services and environmental benefits: an 

overview. Agroforestry Systems, 76(1), 1-10. 

Commented [p26]: is grammatically incorrect. 

Commented [p27]: If possible, consider adding more recent 
studies to support your findings. 

Commented [p28]: is grammatically incorrect. 

Commented [p29]: The sentence "Shade from Moringa 
oleifera improved microclimatic conditions, promoting better 
crop performance compared to open fields." could be 
rephrased for clarity. Consider: "The shade provided by 
Moringa oleifera improved microclimatic conditions, which in 
turn promoted better crop performance compared to crops 
grown in open-field conditions." 

Commented [p30]: Increase the number of recent 
references on organic manures, citronella cultivation, and 
agroforestry. Ensure proper citation formatting. 



 

 

Kaushal, R., et al. (2014). Productivity and nutrient cycling in an age series of Moringa 

oleifera based traditional agroforestry system in Western Himalaya, India. 

Agroforestry Systems, 88(2), 201-213. 

Maheshwari, S.K., S.K. Gangrade and R.K. Sharma. 1991'. Effect of NPK and FYM on the 

dry root and oil yield, oil and vertiverol content of Vetiver (Variety-V8). AICRP on 

MAP, ICAR Progress Report (1989-90 to 1990-91) of JNKW. Research Centre 

College of Agril. Indore (M.P.) presented in 9'" workshop. Dec. 12-15'", 1991 held at 

GAU. Anand, Gujarat, India. pp.12-13. 

Maheshwari, SK, R.C. Joshi, S.K. Gangrade, G.S. Chouhan and K.C. Trivedi. 19913 . Effect 

of farmyard manure and zinc on rainfed Palmarosaoilgrass. Indian Perfumer. 

35(4):226-229. 

Manna, M.C., et al. (2005). Long-term effect of fertilizers and manure on soil fertility and 

sustainability of groundnut–cereal fodder-based cropping system in the semi-arid 

plateau of India. Journal of Sustainable Agriculture, 26(2), 5-24. 

Pareek, SK, M.L. Maheshwan and R. Gupta. 1983. Response of Palmarosa oil grass to FYM 

and micro-nutrients. Report of NBPGR, New Delh1 presented in V'" workshop on 

MAP (41h-t" Oct) held at H.PA U. Solan. pp. 37-41. 

Patel, R. (2021). Microclimatic benefits of Moringa oleifera. International Journal of 

Agroforestry Innovations, 13(4), 205-213. 

Rae R B R 2001 81omass and essential oil y1elds of ra1nfed Palmarosa (Cymbopogon 

martmu (Roxb) wats var MellaVurk) supplied w1th d1fferent levels of organ1c 

manure and fert1hzer n1trogen 1n sem1-and trop1cal climate lndustnal crops and 

products 14:171-178 

Sharma, K., & Singh, M. (2019). Organic manures and essential oil quality. Sustainable 

Agriculture Research, 8(2), 45-56. 

Singh, B., & Prasad, R. (2016). Influence of organic and inorganic nutrient sources on growth 

and yield of aromatic plants. Agricultural Research, 5(2), 120-127. 

Yadav, A., Kumar, S., & Verma, P. (2020). Agroforestry practices and their impact on 

aromatic crops. Journal of Agroforestry Systems, 15(3), 113-124. 

 

Table 1. Effect of different organic manures on oil content (%) of citronella javaunder 

Moringa oleifera based agro-forestry system open and shade condition 

duringconsecutive years, from 2022 to 2023. 

 

Oil Content (%) 
Open 

Conditions 

Shade (Moringa Based)  

Treatments 2022 2023 Pooled 2022 2023 Pooled 

T0 0.88 0.86 0.87 0.88 0.90 0.89 

T1 0.97 0.99 0.98 0.99 1.01 1.00 



 

 

T2 0.98 1.01 1.00 1.01 1.03 1.02 

T3 0.98 0.98 0.98 1.01 1.03 1.02 

T4 0.99 1.02 1.01 1.02 1.06 1.04 

T5 0.98 0.99 0.99 1.02 1.05 1.04 

T6 0.97 1.01 0.99 1.02 1.04 1.03 

T7 1.01 1.01 1.01 1.02 1.05 1.04 

T8 0.99 0.99 0.99 1.01 1.06 1.04 

T9 0.99 1.10 1.05 1.02 1.06 1.04 

T10 0.98 1.10 1.04 1.02 1.05 1.04 

T11 0.98 1.02 1.00 1.01 1.06 1.04 

T12 0.97 0.99 0.98 1.01 1.02 1.02 

T13 1.01 1.10 1.06 1.12 1.15 1.14 

SE(d) 0.0182 0.02381 0.01749 0.02539 0.02216 0.01235 

C.D. @5% 0.04663 0.05016  0.03717 0.0495 0.04517 0.03453 

 *Note: T0 -Control, T1- 50%FYM+50%Neem cake, T2- 50%FYM+50% Vermicompost, T3- 

50% Neem-cake +50% Vermicompost, T4- 75%FYM+25% Vermicompost, T5- 

75%FYM+25% Neem-cake,T6- 75% Neem-cake +25% Vermicompost,T7- 75% Neem-cake 

+25% FYM, T8- 75% Vermicompost +25% Neem-cake, T9- 75% Vermicompost +25% 

FYM,T10- 100%FYM,T11- 100% Vermicompost,T12- 100% Neem-cake,T13- 

33.3%FYM+33.3% Vermicompost +33.3% Neem-cake. 

 

Table 2. Effect of different organic manures on Average oil recovery (%) of citronella 

javaunder Moringa oleifera based agro-forestry system open and shade 

condition duringconsecutive years, from 2022 to 2023. 

 

Avg. Oil recovery (%) 
Open 

Conditions 

Shade (Moringa Based)  

Treatments 2022 2023 Pooled 2022 2023 Pooled 

T0 0.52 0.51 0.51 0.59 0.58 0.58 

T1 0.62 0.62 0.62 0.64 0.65 0.65 

T2 0.63 0.62 0.63 0.64 0.65 0.65 

T3 0.62 0.62 0.62 0.63 0.65 0.64 

T4 0.62 0.64 0.63 0.65 0.66 0.66 

T5 0.63 0.63 0.63 0.64 0.65 0.65 



 

 

T6 0.62 0.63 0.63 0.63 0.65 0.64 

T7 0.63 0.62 0.63 0.64 0.66 0.65 

T8 0.62 0.63 0.63 0.63 0.65 0.64 

T9 0.64 0.63 0.64 0.65 0.66 0.66 

T10 0.64 0.64 0.64 0.64 0.66 0.65 

T11 0.63 0.63 0.63 0.64 0.65 0.65 

T12 0.63 0.63 0.63 0.64 0.65 0.65 

T13 0.64 0.65 0.65 0.65 0.66 0.66 

SE(d) 0.01516 0.01351 0.01183 0.01239 0.01367 0.01017 

C.D. @5% 0.03228 0.02877 0.02518 0.02638 0.02911 0.02165  

 *Note: T0 -Control, T1- 50%FYM+50%Neem cake, T2- 50%FYM+50% Vermicompost, T3- 

50% Neem-cake +50% Vermicompost, T4- 75%FYM+25% Vermicompost, T5- 

75%FYM+25% Neem-cake,T6- 75% Neem-cake +25% Vermicompost,T7- 75% Neem-cake 

+25% FYM, T8- 75% Vermicompost +25% Neem-cake, T9- 75% Vermicompost +25% 

FYM,T10- 100%FYM,T11- 100% Vermicompost,T12- 100% Neem-cake,T13- 

33.3%FYM+33.3% Vermicompost +33.3% Neem-cake. 

 

 

 

 

 

 

Table 3. Effect of different organic manures on total oil yield (lit ha-1) of citronella 

javaunder Moringa oleifera based agro-forestry system open and shade 

condition duringconsecutive years, from 2022 to 2023. 

 

Avg. Oil recovery (%) 
Open 

Conditions 

Shade (Moringa Based)  

Treatments 2022 2023 Pooled 2022 2023 Pooled 

T0 66.65 66.64 66.65 67.50 68.50 68.00 

T1 67.25 67.61 67.43 72.15 69.25 70.70 

T2 79.25 67.85 73.55 73.54 70.12 71.83 

T3 79.46 68.25 73.86 74.46 72.25 73.36 

T4 79.46 78.35 78.91 75.45 72.35 73.90 

T5 78.35 68.34 73.35 79.45 73.25 76.35 

T6 80.02 68.35 74.19 78.45 73.26 75.86 



 

 

T7 80.01 68.36 74.19 78.25 75.45 76.85 

T8 69.35 68.32 68.84 79.32 75.46 77.39 

T9 75.24 78.25 76.75 81.02 76.25 78.64 

T10 70.65 80.12 75.39 80.02 79.25 79.64 

T11 79.26 79.45 79.36 79.85 80.25 80.05 

T12 79.25 79.12 79.19 79.81 80.25 80.03 

T13 80.01 81.21 80.61 81.02 82.02 81.52 

SE(d) 1.60859 1.68642 1.17087 1.35593 1.75897 1.11771 

C.D. @5% 3.42405 3.5897 2.49232 2.88624 3.74414 2.37915 

 *Note: T0 -Control, T1- 50%FYM+50%Neem cake, T2- 50%FYM+50% Vermicompost, T3- 

50% Neem-cake +50% Vermicompost, T4- 75%FYM+25% Vermicompost, T5- 

75%FYM+25% Neem-cake,T6- 75% Neem-cake +25% Vermicompost,T7- 75% Neem-cake 

+25% FYM, T8- 75% Vermicompost +25% Neem-cake, T9- 75% Vermicompost +25% 

FYM,T10- 100%FYM,T11- 100% Vermicompost,T12- 100% Neem-cake,T13- 

33.3%FYM+33.3% Vermicompost +33.3% Neem-cake. 

 

 

 

 

 

 

Table4. Effect of different organic manures on Specific gravity 270C of citronella 

javaunder Moringa oleifera based agro-forestry system open and shade 

condition during2022 to 2023. 

 

Specific gravity 270C 
Open 

Conditions 

Shade (Moringa Based)  

Treatments 2022 2023 Pooled 2022 2023 Pooled 

T0 0.88 0.88 0.88 0.88 0.88 0.88 

T1 0.88 0.88 0.88 0.88 0.88 0.88 

T2 0.88 0.88 0.88 0.88 0.88 0.88 

T3 0.88 0.88 0.88 0.88 0.88 0.88 

T4 0.88 0.88 0.88 0.88 0.88 0.88 

T5 0.88 0.88 0.88 0.88 0.88 0.88 

T6 0.88 0.88 0.88 0.88 0.88 0.88 

T7 0.88 0.88 0.88 0.88 0.88 0.88 
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T8 0.88 0.88 0.88 0.88 0.88 0.88 

T9 0.88 0.88 0.88 0.88 0.88 0.88 

T10 0.88 0.88 0.88 0.88 0.88 0.88 

T11 0.88 0.88 0.88 0.88 0.88 0.88 

T12 0.88 0.87 0.87 0.88 0.88 0.88 

T13 0.88 0.88 0.88 0.88 0.88 0.88 

 *Note: T0 -Control, T1- 50%FYM+50%Neem cake, T2- 50%FYM+50% Vermicompost, T3- 

50% Neem-cake +50% Vermicompost, T4- 75%FYM+25% Vermicompost, T5- 

75%FYM+25% Neem-cake,T6- 75% Neem-cake +25% Vermicompost,T7- 75% Neem-cake 

+25% FYM, T8- 75% Vermicompost +25% Neem-cake, T9- 75% Vermicompost +25% 

FYM,T10- 100%FYM,T11- 100% Vermicompost,T12- 100% Neem-cake,T13- 

33.3%FYM+33.3% Vermicompost +33.3% Neem-cake. 

 

 

 

 

 

 

 

 

 

Table 5. Effect of different organic manures on Refractive Index of citronella javaunder 

Moringa oleifera based agro-forestry system open and shade condition 

during2022 to 2023. 

 

Refractive Index 
Open 

Conditions 

Shade (Moringa Based)  

Treatments 2022 2023 Pooled 2022 2023 Pooled 

T0 1.47 1.47 1.47 1.47 1.47 1.47 

T1 1.47 1.47 1.47 1.47 1.47 1.47 

T2 1.47 1.47 1.47 1.47 1.47 1.47 

T3 1.47 1.47 1.47 1.47 1.47 1.47 

T4 1.47 1.47 1.47 1.47 1.47 1.47 

T5 1.47 1.47 1.47 1.47 1.47 1.47 

T6 1.47 1.47 1.47 1.47 1.47 1.47 

T7 1.47 1.47 1.47 1.47 1.47 1.47 

T8 1.47 1.47 1.47 1.47 1.47 1.47 



 

 

T9 1.47 1.47 1.47 1.47 1.47 1.47 

T10 1.47 1.47 1.47 1.47 1.47 1.47 

T11 1.47 1.47 1.47 1.47 1.47 1.47 

T12 1.47 1.47 1.47 1.47 1.47 1.47 

T13 1.47 1.47 1.47 1.47 1.47 1.47 

SE(d) 0.03265 0.03104 0.02145 0.0325 0.03617 0.01926 

C.D. @5% 0.0695 0.06606 0.04566 0.06918 0.07699 0.041 

 *Note: T0 -Control, T1- 50%FYM+50%Neem cake, T2- 50%FYM+50% Vermicompost, T3- 

50% Neem-cake +50% Vermicompost, T4- 75%FYM+25% Vermicompost, T5- 

75%FYM+25% Neem-cake,T6- 75% Neem-cake +25% Vermicompost,T7- 75% Neem-cake 

+25% FYM, T8- 75% Vermicompost +25% Neem-cake, T9- 75% Vermicompost +25% 

FYM,T10- 100%FYM,T11- 100% Vermicompost,T12- 100% Neem-cake,T13- 

33.3%FYM+33.3% Vermicompost +33.3% Neem-cake. 

 

 

 

 

 

 

Table 6. Effect of different organic manures on Optical rotation (0) of citronella 

javaunder Moringa oleifera based agro-forestry system open and shade 

condition during2022 to 2023. 

 

Optical rotation 
Open 

Conditions 

Shade (Moringa Based)  

Treatments 2022 2023 Pooled 2022 2023 Pooled 

T0 -2.87 -2.80 -2.84 -2.88 -2.89 -2.89 

T1 -2.88 -2.89 -2.89 -2.89 -2.90 -2.90 

T2 -2.87 -2.90 -2.89 -2.89 -2.90 -2.90 

T3 -2.88 -2.89 -2.89 -2.89 -2.89 -2.89 

T4 -2.89 -2.90 -2.90 -2.90 -2.90 -2.90 

T5 -2.88 -2.89 -2.89 -2.89 -2.89 -2.89 

T6 -2.87 -2.89 -2.88 -2.90 -2.89 -2.90 

T7 -2.87 -2.89 -2.88 -2.90 -2.90 -2.90 

T8 -2.88 -2.89 -2.89 -2.89 -2.89 -2.89 

T9 -2.89 -2.90 -2.90 -2.89 -2.89 -2.89 

Commented [p32]: Ensure consistent use of terminology 
and formatting (e.g., "Neem cake" instead of "Neem-cake"). 



 

 

T10 -2.88 -2.89 -2.89 -2.90 -2.90 -2.90 

T11 -2.87 -2.87 -2.87 -2.89 -2.89 -2.89 

T12 -2.87 -2.89 -2.88 -2.89 -2.90 -2.90 

T13 -2.89 -2.90 -2.90 -2.90 -2.91 -2.91 

SE(d) 0.05382 0.05799 0.04391 0.06814 0.05604 0.04681 

C.D. @5% 0.11456 0.12343 0.09348 0.14504 0.11929 0.09963 

 *Note: T0 -Control, T1- 50%FYM+50%Neem cake, T2- 50%FYM+50% Vermicompost, T3- 

50% Neem-cake +50% Vermicompost, T4- 75%FYM+25% Vermicompost, T5- 

75%FYM+25% Neem-cake,T6- 75% Neem-cake +25% Vermicompost,T7- 75% Neem-cake 

+25% FYM, T8- 75% Vermicompost +25% Neem-cake, T9- 75% Vermicompost +25% 

FYM,T10- 100%FYM,T11- 100% Vermicompost,T12- 100% Neem-cake,T13- 

33.3%FYM+33.3% Vermicompost +33.3% Neem-cake. 

 

 

 

 

 

Table 7. Effect of different organic manures on Acid value of citronella javaunder 

Moringa oleifera based agro-forestry system open and shade condition 

duringconsecutive years, from 2022 to 2023. 

 

Acid Value 
Open 

Conditions 

Shade (Moringa Based)  

Treatments 2022 2023 Pooled 2022 2023 Pooled 

T0 1.21 1.22 1.22 1.22 1.23 1.23 

T1 1.21 1.22 1.22 1.22 1.24 1.23 

T2 1.22 1.23 1.23 1.22 1.23 1.23 

T3 1.22 1.22 1.22 1.23 1.23 1.23 

T4 1.21 1.23 1.22 1.22 1.24 1.23 

T5 1.21 1.22 1.22 1.23 1.23 1.23 

T6 1.21 1.22 1.22 1.23 1.23 1.23 

T7 1.22 1.23 1.23 1.23 1.24 1.24 

T8 1.21 1.22 1.22 1.23 1.23 1.23 

T9 1.22 1.23 1.23 1.23 1.24 1.24 



 

 

T10 1.22 1.23 1.23 1.23 1.24 1.24 

T11 1.21 1.22 1.22 1.22 1.23 1.23 

T12 1.21 1.22 1.22 1.22 1.23 1.23 

T13 1.22 1.23 1.23 1.23 1.24 1.24 

SE(d) 0.05039 0.05271 0.0325 0.06212 0.04948 0.04000 

C.D. @5% 0.02367 0.02476 0.01527 0.02918 0.02324 0.01879 

 *Note: T0 -Control, T1- 50%FYM+50%Neem cake, T2- 50%FYM+50% Vermicompost, T3- 

50% Neem-cake +50% Vermicompost, T4- 75%FYM+25% Vermicompost, T5- 

75%FYM+25% Neem-cake,T6- 75% Neem-cake +25% Vermicompost,T7- 75% Neem-cake 

+25% FYM, T8- 75% Vermicompost +25% Neem-cake, T9- 75% Vermicompost +25% 

FYM,T10- 100%FYM,T11- 100% Vermicompost,T12- 100% Neem-cake,T13- 

33.3%FYM+33.3% Vermicompost +33.3% Neem-cake. 

 

 

 

 

 

 

Table 8. Effect of different organic manures on Ester value of citronella javaunder 

Moringa oleifera based agro-forestry system open and shade condition 

duringconsecutive years, from 2022 to 2023. 

 

Acid Value 
Open 

Conditions 

Shade (Moringa Based)  

Treatments 2022 2023 Pooled 2022 2023 Pooled 

T0 22.25 23.25 22.75 22.26 22.27 22.27 

T1 22.26 23.28 22.77 23.30 22.30 22.80 

T2 22.14 23.27 22.71 23.30 23.31 23.31 

T3 22.16 23.29 22.73 22.32 23.30 22.81 

T4 23.12 24.10 23.61 22.34 23.33 22.84 

T5 22.15 23.32 22.74 22.34 23.21 22.78 

T6 22.12 23.30 22.71 22.35 23.22 22.79 

T7 23.02 23.31 23.17 22.35 23.25 22.80 

T8 22.21 24.11 23.16 22.34 23.32 22.83 

T9 23.11 24.11 23.61 23.30 23.34 23.32 



 

 

T10 23.01 24.10 23.56 23.30 23.26 23.28 

T11 23.10 24.10 23.60 22.30 23.36 22.83 

T12 22.21 23.26 22.74 22.36 23.35 22.86 

T13 23.12 24.12 23.62 23.31 23.37 23.34 

SE(d) 0.477 0.42174 0.25465 0.456 0.51388 0.30863 

C.D. @5% 1.01534 0.89772 0.54205 0.97063 1.09385 0.65695 

 *Note: T0 -Control, T1- 50%FYM+50%Neem cake, T2- 50%FYM+50% Vermicompost, T3- 

50% Neem-cake +50% Vermicompost, T4- 75%FYM+25% Vermicompost, T5- 

75%FYM+25% Neem-cake,T6- 75% Neem-cake +25% Vermicompost,T7- 75% Neem-cake 

+25% FYM, T8- 75% Vermicompost +25% Neem-cake, T9- 75% Vermicompost +25% 

FYM,T10- 100%FYM,T11- 100% Vermicompost,T12- 100% Neem-cake,T13- 

33.3%FYM+33.3% Vermicompost +33.3% Neem-cake. 

 

 

 

 


