


Effect of different combinations of organic sources on growth, yield and economics of linseed crop (Linum usitatisimum L.) in Bundelkhand

Abstract: - The aims of the present study are to determine the effects of different combinations of organic sources on growth, yield and economics of linseed in Bundelkhand region. A field experiment was conducted during Rabi season of 2020-21 at the Organic Research Farm Karguanji, Institute of Agricultural Sciences, Bundelkhand University, Jhansi (U.P.). The experiment consisted of nine treatment combinations which were laid out in Randomized Block Design with three replications. Azad alsi-2 variety of the linseed was used in the experiment. It was found that among the different treatments higher plant height (60.9 cm) at harvest, dry shoot weight (4.29 gm.), number of secondary branches (24.9), number of capsule/plant (83.3), number of seed per capsule 10.2), seed yield (11.0 q ha-1), Stover yield of (16.7 q ha-1), net returns (50934 Rs/ha) and cost benefit ratio (3.32) was recorded with the application of 50% FYM + 50% vermicompost to supply 100% of recommended N (T5) and maximum harvest index was recorded of (47.7%) in T4. Based on the present experimental findings, the application of 50% nutrients through FYM + 50% nutrients through Vermicompost proved most productive for achieving higher linseed yields in the Bundelkhand region of Uttar Pradesh under organic farming. Therefore, this approach may be adopted for practicing organic farming in Bundelkhand during the rabi season.
Keywords: linseed, growth, productivity, economics and organic manures.
Introduction: - As food production grew following the Green Revolution in India, the country became self-sufficient in essentials like wheat and rice. However, the reliance on chemical inputs resulted in a decrease in biodiversity and the deterioration of natural resources (water and soil) (Eliazer Nelson et al., 2019). Research on organic nutrient amendments has increased as sustainable agriculture gets traction, with a primary focus on optimizing nutrient delivery to improve crop productivity (Parewa et al., 2021; Sharma et al., 2024). Between the 1960s and the 2000s, the production of rice and wheat rose from 35 million tonnes to 100 million tonnes and from roughly 10 million tonnes to over 75 million tonnes, respectively. Food security was guaranteed by the rise in output, while environmental concerns led to a change to sustainable farming methods (Eliazer Nelson et al., 2019). A significant oilseed crop, linseed (Linum usitatissimum L.) is employed in a variety of industries, including cosmetics and health foods, due to its high fibre and omega-3 fatty acid content (Kaur et al., 2023). In India linseed are cultivated about 1.69 lakh hectares and produce about 1.12 lakh tonnes with an average productivity of 666 kg/ha. It is grown on 0.490 lakh hectares of land in Uttar Pradesh, producing 0.286 lakh tonnes with a productivity of 584 kg/ha (DA&FW- 2025). However, poor soil health and uneven fertilizer management have limited output and productivity. Combinations of farmyard manure (FYM), neem cake, vermiwash, and cow urine are examples of organic inputs that help restore the soil biodiversity and nutrient cycle, resulting in sustainable yield, better oil quality, and reduced environmental impact. This study looks at how several organic treatments, such as farmyard manure (FYM), neem cake, vermiwash, and cow urine, affect the development and yield of linseed (Piper, 1966). Therefore, the current study was conducted to determine how various combinations of organic sources affected the economics, growth and yield of the linseed crop (Linum usitatisimum L.) in Bundelkhand.
Material and methods: - During the 2020–21 Rabi season, a field experiment was conducted at the Organic Research Farm Karguanji, Institute of Agricultural Sciences, Bundelkhand University, Jhansi (U.P.). Nine treatment combinations were included in the Randomised Block Design trial, which included three replications. The experiment employed the Azad alsi-2 type of linseed. The soil at the experimental site was sandy loam in texture, saline in reaction, medium in available nitrogen, and low in accessible phosphorus and potassium, according to the physical and chemical characteristics. Sand (55.74%), silt (22.95%), clay (21.31%), and a sandy loam soil  were indicated by the experimental site's initial soil physical and chemical parameters. According to the soil chemistry study, the soil's pH was 7.2, its available N was 316 kg ha-1, its available P was 4.5 kg ha-1, its available K was 91 kg ha-1, its available S was 9.25, and its organic carbon content was 0.39%. T0-Control (RDF-80:40:30 kg NPK/ha) through chemical fertilizer; T1-100% nutrients through farm yard manure; T2-100% nutrients through vermicompost; T3-100% nutrients through poultry manure; T4-50% nutrients through FYM+50% nutrients through vermicompost; T5-50% nutrients through FYM+50% nutrients through poultry manure; and T6-50% nutrients through vermicompost+ 50% nutrients from poultry manure, T7-33.3% nutrients from FYM+33.3% nutrients from vermicompost+33.3% nutrients from poultry manure, T8-T7+10q/ha Neem cake.
Result and discussion: - 
           Table 1 shows the effects of managing nutrients with organic sources on plant height at 30, 60, 90 DAS, and harvest. From 30 DAS to harvest, plant height was greatly impacted by nutrition control using organic sources. The application of 50% FYM + 50% nutrients through poultry manure to supply 100% of necessary N resulted in a significantly greater plant height (60.9 cm) at harvest (T5), while the application of 100% nutrients through farm yard manure (T1) resulted in the lowest plant height (56.1 cm) at harvest. The application of 50% FYM + 50% poultry manure may have increased plant height because these nutrient sources boosted nitrogen, which in turn stimulated cell division and growth (Reddy et al., 2023). According to Mude et al. (2023) and Kaur et al. (2024), these organic nutrient sources may have served as a nutrient reservoir that, upon decomposition, distributes nutrients gradually during the full crop growth, resulting in higher plant height.
              The results on the effect of nutrient management through organic sources on number of secondary branches (60 and 90 DAS) are presented in Table 1. At 60 and 90 DAS, the number of secondary branches per plant was significantly higher (17.2 and 24.9) when fertilizers were applied in a combination of 50% FYM and 50% poultry manure (T5). However, under 100% nutrients using farm yard manure (T1) at 60 and 90 DAS, respectively, the fewest secondary branches are noted. These findings are consistent with your research, which shows that plants with 50% nutrients from FYM and 50% from poultry manure had more secondary branches per plant than those with 100% nutrients from FYM alone. More vigorous branching was probably caused by the improved nutrient availability and balance in combined organic manures (Yadav et al., 2025).

               Monthly data on dry shoot weight plant-1 (30, 60, and 90 DAS) have been obtained (Table 1). From 30 DAS onwards and up to 90 DAS, nutrition control using organic sources had a substantial impact on dry shoot weight. The treatment of 50% FYM + 50% poultry manure to supply 100% of necessary N resulted in the considerably largest dry shoot weight (4.29 gm.) at 90 DAS (T5), while the administration of 100% nutrients through farm yard manure resulted in the lowest dry shoot weight (1.73 gm.) at 90 DAS (T1). Increased dry shoot weight may indicate that sufficient main nutrients aided in solar energy gathering. The increase in dry shoot weight in treatment T5 (application of 50% FYM + 50% poultry manure to supply 100% of recommended N) may be the result of the plant receiving all necessary nutrients, growth hormones, and enzymes from the application of poultry manure and FYM. This promotes rapid cell division and elongation, which ultimately leads to more plant development and higher dry shoot weight (Naik & Panda, 2023). These findings are consistent with those of Singh et al., (2024).

                 Table 2 shows the number of linseed capsules per plant and seeds per capsule under various treatments. The outcome showed that the quantity of capsules per plant varied significantly between the treatments. When nutrients were supplied in a combination of 50% nutrients through FYM + 50% nutrients through poultry manures (T5), the largest number of capsules per plant (83.3) was recorded; nonetheless, it was comparable to T4 and T3 when compared to all other treatments. However, under 100% nutrients from farm yard waste, the fewest capsules per plant are noted (T1). T5 (50% nutrients from FYM + 50% nutrients from poultry manures) had the notably highest number of seeds per capsule (10.2), followed by T7 and T1. However, T3 (100% nutrients by poultry manure) had the lowest linseed seed/capsule ratio (6.9). Patle et al., (2022) reported nearly identical results.

                 Table 2 displays information on how nutrient management from organic sources affects seed and stover productivity. Nutrient management using organic sources has a considerable impact on seed and stover yield. Applying 50% FYM + 50% poultry manure to provide 100% of the necessary N resulted in the significantly highest seed output (11.0 q ha-1) and stover yield (16.7 q ha-1) (T5). However, at 100% nutrients, farm yard manure (T1) had the lowest seed yield (7.0 q ha-1) and stover yield (9.4 q ha-1). The increase in seed and stover output is related to the slow release of nutrients and improved nutrient uptake by linseed. Vermicompost and FYM, two organic sources of nutrients, were combined to boost the microbial population and organic matter (Kumari et al., 2021; Kumawat et al., 2021; Badkul et al., 2022 and Mude et al., 2023).
	
                Figure 1 shows the harvest index of linseed under various treatments. The outcome showed that there were notable variations in the harvest index between the treatments. Treatment T4- (50% nutrients through FYM + 50% nutrients through Vermicompost) had the highest harvest index (47.7%), followed by treatment T1 (100% nutrients through farm yard manure). Kaushal et al., (2019) found nearly identical results.

               Table 3 displays the net return and cost-benefit ratio of linseed under various treatments. The outcome showed that there were notable variations in the cost-benefit ratio amongst the therapies. T5 had the highest net return of Rs 50934/ha and a B:C ratio of 3.32 (50% nutrients from FYM and 50% from poultry manure). T1 (40128 Rs/ha and 2.87) came next. T4 had the lowest net return and B:C ratio (Rs 13726/ha and 1.42). Kumar et al., (2025) reported a very same outcome.

Conclusion:
               The recent investigation evaluated that application of different combinations of organic sources significantly influenced the growth, yield and economics of linseed (Linum usitatisimum L.). Among all the treatment T5 (50% Farm yard manure + 50% Vermicompost) recorded most effective in terms of Plant height, Dry shoot weight, Secondary branches, Number of capsule/plant, Number of seed/capsule, Seed yield (q/ha), Stover yield (q/ha), Net returns and B:C ratio. Based on the present experimental findings source application of nutrients 50% nutrients through FYM + 50% nutrients through Varmicompost proved to be most productive for achieving higher yield of linseed in Bundelkhand region of Uttar Pradesh under organic farming. Therefore, may be adopted for practicing organic farming in Bundelkhand during Rabi season.
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Fig.1. Impact of different combinations of organic source on harvest index of linseed crop.
















Table 1: Effect of different combinations of organic sources on plant height, number of secondary branches/plant and dry shoots weight of Linseed crop 
	Treatment 
	Plant height (cm)
	Number of Secondary branches/plant 
	Dry shoot weight (gm)

	
	30 DAS
	60 DAS
	90 DAS
	At maturity
	
	

	
	
	
	
	
	
	30 DAS
	60 DAS
	90 DAS

	
	
	
	
	
	60 DAS
	90 DAS
	
	
	

	To: Control (RDF-80:40:30 kg NPK/ha) through chemical fertilizer
	20.2
	50.8
	54.4
	57.0
	16.4
	21.4
	0.13
	0.80
	4.05

	T1: 100% nutrients through Farm yard manure
	16.8
	47.2
	53.4
	56.1
	11.0
	13.9
	0.09
	0.27
	1.73

	T2: 100% nutrients through Vermicompost
	20.7
	52.4
	55.4
	58.0
	13.1
	20.7
	0.13
	0.34
	4.27

	T3: 100% nutrients through Poultry manure
	19.9
	51.4
	53.8
	56.5
	13.9
	22.7
	0.14
	0.33
	3.51

	T4: 50% nutrients through FYM+50% nutrients through Vermicompost
	20.2
	54.9
	58.6
	60.8
	12.0
	18.2
	0.11
	0.41
	1.93

	T5: 50% nutrients through FYM+50% nutrients through Poultry manure
	22.6
	55.1
	58.7
	60.9
	17.2
	24.9
	0.20
	0.86
	4.29

	T6: 50% nutrients through Vermicompost+50% nutrients through Poultry manure
	21.5
	52.2
	55.1
	57.3
	11.5
	20.1
	0.15
	0.47
	2.51

	T7: 33.3% nutrients through FYM+33.3% nutrients through Vermicompost+33.3% nutrients through Poultry manure
	22.5
	55.0
	56.3
	58.4
	13.5
	15.4
	0.20
	0.81
	3.17

	T8: T7+10q/ha Neem cake
	20.4
	52.2
	55.1
	57.2
	13.8
	22.0
	0.12
	0.42
	2.52

	CD at 5%
	1.7
	2.6
	2.9
	2.8
	1.5
	1.5
	0.08
	0.07
	0.46




Table 2: Effect of different combinations of organic sources on number of capsule/plant, number of seed/capsule, seed yield and Stover yield of linseed crop 
	Treatment 
	Number of capsule/plant
	Number of seed/capsule
	Seed yield (q/ha)
	Stover yield (q/ha)

	To: Control (RDF-80:40:30 kg NPK/ha) through chemical fertilizer
	55.7
	7.8
	8.4
	11.7

	T1: 100% nutrients through Farm yard manure
	41.5
	10.1
	7.0
	9.4

	T2: 100% nutrients through Vermicompost
	74.9
	8.0
	10.6
	15.0

	T3: 100% nutrients through Poultry manure
	79.3
	6.9
	7.9
	15.9

	T4: 50% nutrients through FYM+50% nutrients through Vermicompost
	82.3
	9.9
	9.3
	10.2

	T5: 50% nutrients through FYM+50% nutrients through Poultry manure
	83.3
	10.2
	11.0
	16.7

	T6: 50% nutrients through Vermicompost+50% nutrients through Poultry manure
	73.7
	10.0
	8.6
	12.1

	T7: 33.3% nutrients through FYM+33.3% nutrients through Vermicompost+33.3% nutrients through Poultry manure
	50.9
	10.1
	9.0
	14.1

	T8: T7+10q/ha Neem cake
	63.7
	9.3
	7.6
	10.8

	CD at 5%
	5.0
	1.3
	1.4
	1.1






Table 3: Effect of different combinations of organic sources on net returns and cost benefit ratio of linseed crop 
	Treatment 
	Net Returns (Rs/ha)
	B:C ratio

	To: Control (RDF-80:40:30 kg NPK/ha) through chemical fertilizer
	34464
	2.61

	T1: 100% nutrients through Farm yard manure
	40128
	2.87

	T2: 100% nutrients through Vermicompost
	26961
	1.62

	T3: 100% nutrients through Poultry manure
	30415
	2.35

	T4: 50% nutrients through FYM+50% nutrients through Vermicompost
	13726
	1.42

	T5: 50% nutrients through FYM+50% nutrients through Poultry manure
	50934
	3.32

	T6: 50% nutrients through Vermicompost+50% nutrients through Poultry manure
	23777
	1.72

	T7: 33.3% nutrients through FYM+33.3% nutrients through Vermicompost + 33.3% nutrients through Poultry manure
	30755
	2.05

	T8: T7+10q/ha Neem cake
	36997
	1.53

	CD at 5%
	-
	-














                                                         References:
Badkul, A. J., Sharma, P. B., Badkul, A., Bhayal, L., & Sahu, R. P. (2022). Physiological growth parameters of linseed (Linum usitatissimum L.) as influenced by different irrigation scheduling and fertility levels. Biological Forum – An International Journal, 14(2), 435–439.
Directorate of Economics and Statistics. (2025). Area, Production and Yield principal crops in India: (First Advance Estimates). Department of agriculture and farmer’s welfare, ministry of agriculture and farmer’s welfare, Government of India, New Delhi. https://upag.gov.in/dash-reports/allindiaapy
Eliazer Nelson, A. R. L., Ravichandran, K., & Antony, U. (2019). The impact of the Green Revolution on indigenous crops of India. Journal of Ethnic Foods, 6(1), 1–10.
Kaur, V., Gomashe, S. S., Yadav, S. K., Singh, D., Sheela, Chauhan, S. S., Kumar, V., ... & Kaushik, N. (2024). Leveraging genetic resource diversity and identification of trait enriched superior genotypes for accelerated improvement in linseed (Linum usitatissimum L.). Scientific Reports, 14(1), 20266.
Kaur, V., Singh, M., Wankhede, D. P., Gupta, K., Langyan, S., Aravind, J., & Kumar, A. (2023). Diversity of Linum genetic resources in global genebanks: From agro-morphological characterisation to novel genomic technologies – A review. Frontiers in Nutrition, 10, 1165580.
Kaushal, G. S., & Umrao, R. (2019). Effect of organic and inorganic fertilizer on yield of linseed (Linum usitatissimum L.) under poplar based agroforestry system. Journal of Pharmacognosy and Phytochemistry, 8(6), 809-811.
Kumar Amit, Bhupesh Kumar Mishra, Ashish Nath, Amarjeet Singh, Ankul and Sarvesh (2025). Sustainable production of linseed (Linum usitatissimum L.) through integrated nutrient management practices in the Indo-Gangetic plains of India. South Asian Journal of Agricultural Sciences, 5(2): 286-290.
Kumari, S., Kumari, R., & Kumar, S. (2021). Evaluation of the performance of micronutrients on growth and quality parameters of linseed (Linum usitatissimum L.). Biological Forum – An International Journal, 13(3), 450–453. 
Kumawat, H., Karle, A. S., Goswami, H. G., Jangid, A. R., & Kadam, D. M. (2021). Effect of integrated nutrient management on growth and yield of irrigated linseed (Linum usitatissimum L.). The Pharma Innovation Journal, 10(12), 2527–2530. 
Mude, V. G., Gawali, K., Thaokar, A., Bondre, C. M., & Raut, N. D. (2023). Consequence of FYM and major nutrient on growth and yield of linseed (Linum usitatissimum L.). International Journal of Statistics and Applied Mathematics, SP-8(6), 1183–1185.
Naik, J. M., & Panda, R. K. (2023). Physiological variability in linseed (Linum usitatissimum L.) to N establishment fertilization methods levels and and their relationship with seed and oil yield. Environment and Ecology, 41(1C), 640 648.
Parewa, H. P., Joshi, N., Meena, V. S., Joshi, S., Choudhary, A., Ram, M., ... & Jain, L. K. (2021). Role of biofertilizers and biopesticides in organic farming. Advances in Organic Farming, 133–159.
Patle Tanvi, Sonbeer Chack, T. Singh, Amit Singh Tiwari and Bharti Vishvkarma (2022). Integrated nutrient management in linseed (Linum usitatissimum L.). The Pharma Innovation Journal, SP-11(10): 874-878.
Piper, C. S. (1966). Soil and plant analysis. Bombay: Hans Publishers. 223-237. 
Reddy, K. V., Bara, B. M., & Lavanya, G. R. (2023). Effect of seed hardening on seed germination and morphological parameters in linseed (Linum usitatissimum L.). International Journal of Environment and Climate Change, 13(10), 2874–2881.
Sharma, T., Singh, J., Madaik, S., Kumar, P., Singh, A., Rana, B. B., & Chauhan, G. (2024). Organic input incorporation for enhancing sustainability and economic viability of cowpea in North-Western Himalayan region. Frontiers in Agronomy, 6, 1458603. https://doi.org/10.3389/fagro.2024.145860 3
Singh, N., Chopra, P., Kumar, S., Singh, G., & Kaur, N. (2024). Effect of weed and nitrogen management practices on controlling weeds and enhancing the productivity of linseed (Linum usitatissimum L.) under utera conditions. Environment Conservation Journal, 25(2), 588.
Yadav Prasant, Bal Manohar, Abhishek Kumar Pal, Nivedita Prasad, Vikash Sonkar, Nitendu Ojha and Ankita Sagar (2025). Impact of integrated nutrient management on growth yield and quality of Indian mustard (Brassica juncea L.). International Journal of Research in Agronomy, 8(9): 495-499.




























Harvest index (%)	To: Control (RDF-80:40:30 kg NPK/ha) through chemical fertilizer	T1: 100% nutrients through Farm yard manure	T2: 100% nutrients through Vermicompost	T3: 100% nutrients through Poultry manure	T4: 50% nutrients through FYM+50% nutrients through Vermicompost	T5: 50% nutrients through FYM+50% nutrients through Poultry manure	T6: 50% nutrients through Vermicompost+50% nutrients through Poultry manure	T7: 33.3% nutrients through FYM+33.3% nutrients through Vermicompost + 33.3% nutrients through Poultry manure	T8: T7+10q/ha Neem cake	41.79	42.68	41.4	33.19	47.69	39.71	41.54	38.96	41.3	


