


Effect of Irrigation Schedules and Cow Urine Spray on Density and Dry Biomass of Vicia Sativa in Wheat 	Comment by Satish Aher: Incorporate the data of performance of wheat. Like growth and yield attributes etc.

ABSTRACT 
	Aims: To study the combined effect of irrigation scheduling and cow urine on weed dynamics Place and Duration of Study: A field experiment was conducted in the rabi 2019-20 and 2020-21 on the research farm of the Institute of Agricultural Sciences, Banaras Hindu University, Varanasi.
Methodology: The experiment was laid out in a split-plot design with three main plots, seven subplots, and that was replicated thrice. The main plot factors were I1-Irrigation Water (IW)/Cumulative Pan Evaporation (CPE) 0.7, I2-IW/CPE 1.0, and I3-IW/CPE 1.2. The subplots were C1: Control, C2: spray of cow urine at the CRI stage of wheat, C3: spray of cow urine at the CRI + tillering stage of wheat, C4: spray of cow urine at the CRI + tillering + late jointing stage of wheat, C5: spray of cow urine at the CRI + tillering + late jointing + flowering stage of wheat, C6: spray of cow urine at the CRI + tillering + late jointing + flowering + milking stage of wheat, and C7: spray of cow urine at the CRI + tillering + late jointing + flowering + milking + maturity stage of wheat. Each treatment received a total quantity of 4000 liters of cow urine per ha; for example, C3 had cow urine spray at the CRI stage and tillering stage of wheat. So cow urine is applied in C3 treatment as follows: at the CRI stage @ 2000 liters per ha and at the tillering stage @ 2000 liters per ha. The observations were recorded on the basis of various aspects pertaining to the density and dry biomass of Vicia sativa. The data were analyzed using analysis of variance (ANOVA), and the means were interpreted by the least significant difference (LSD) test at the 5% level.
Results: Irrigation schedules and cow urine spray did not show any significant effect on the density and dry biomass of Vicia sativa at various growth stages of wheat during both study periods. In the case of irrigation schedules, the lowest density of Vicia sativa was noted under the I3 s at 30 days after sowing in both years of the experiment. Hence the lowest density of Vicia sativa was noted under I3   in the first year and I1 at 60 and 90 days after sowing during both the study period. The maximum density of Vicia sativa was recorded under I2 at 30 and 60 days after sowing in both years of the experiment. In case of irrigation schedules, the minimum dry biomass was noted under I1 at 30 days after sowing in both years of the experiment. However, the utmost dry biomass of Vicia sativa was recorded under I3 in the first year and I1 during the second year at 60 and 90 days after sowing of the experiment. In the case of cow urine, the lowest dry biomass of Vicia sativa was found under C2 at 30 days after sowing during both years of the experiment. However, at 60 days after sowing, the minimum dry biomass of Vicia sativa was noted under the C3 in the first year and C5 in the second year. Hence, at 90 days after sowing of the experiment, the minimum dry biomass of Vicia sativa was observed under C4 during both years of the experiment.
Conclusion:  The result revealed that the density and dry biomass of Vicia sativa were not significantly influenced by irrigation schedules and cow urine spray at different intervals during the both year of the experiment
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1. Introduction
Wheat is one of the most important cereal in the world. In India, wheat is the second most important staple cultivated food after rice and is consumed by nearly 65% of the Indian population and ranks first in dietary shares in northern India represented by Gangetic plains (Aher et al., 2022)(Aher et al., 2022). Presently, wheat accounts for 96.64 MT. The productivity of the wheat depends upon a number of factors like crop establishment techniques, weed management, irrigation, cultural practices, fertilizer management, and others. Amongst these factors, the hidden war with crops starts with weeds, and it caused up to 90% breakdown of the crop (Dotaniya et al., 2020; Khandagle et al., 2019a; Yashona et al., 2020). According to world estimates, about 50% of losses in crop yield are due to different abiotic stresses under changing climatic conditions. The current weed problem has been aggravated due to the cultivation of high-yielding dwarf varieties, the use of high doses of fertilizers, frequent irrigation, and an increase in cropping intensity. But the growth in production has led to India now being the world’s second largest producer of wheat. However, the concept of organic farming has been gaining momentum with the use of different manures, as the liquid organic manures can help to maintain optimum crop yield by maintaining the fertility status (Mandale et a., 2019; Khandagle et al., 2019b; Aher et al., 2019; Mandale et al., 2018). The integrated use of inorganic fertilizers with the liquid organic manures (cow urine) can help to maintain optimum crop yield by maintaining the fertility status of the soil (Dotaniya et al., 2022). Cow urine contains 95% water, 2.5% urea, and 2.5% minerals, salts, hormones, and enzymes. It also contains essential minerals like iron, calcium, phosphorus, carbonic acid, potash, nitrogen, ammonia, manganese, sulphur, phosphates and potassium, urea, uric acid, amino acids, enzymes, cytokinin, lactose etc [1]. Research shows that only 20% of nitrogenous materials consumed by cattle are absorbed, and 80% are excreted in urine and dung. The beneficial effect of cow urine application has been reported on several crops, such as mustard [2, 3, 4], maize [5], sweet corn [6], and on vegetables/fruit, such as watermelon [7] and lablab bean [8]. Considering these facts, the present study was carried out with the objective of finding out the effect of irrigation schedules and cow urine spray on the density and dry biomass of Vicia sativa and the growth attributes of wheat.	Comment by Satish Aher: Mention the findings of these researchers in Result and Discussion section and discuss the results.	Comment by Satish Aher: Growth attributes of wheat are missing ??????

2. Materials and Methods 
A study was conducted at the Agricultural Research Farm, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi, during the rabi of 2019-20 and 2020-21 on the wheat variety HD2967. The experiment was laid out in a split-plot design with three main plots and seven subplots, and that was replicated thrice. The main plot factors were I1-Irrigation Water (IW)/Cumulative Pan Evaporation (CPE) 0.7, I2-IW/CPE 1.0, and I3-IW/CPE 1.2. The subplots were C1: Control, C2: spray of cow urine at CRI, C3: spray of cow urine at CRI + tillering, C4: spray of cow urine at CRI + tillering + late jointing, C5: spray at CRI + tillering + late jointing + flowering, C6: spray of cow urine at CRI + tillering + late jointing + flowering + milking, and C7: spray at CRI + tillering + late jointing + flowering + milking + maturity. Each treatment received a total quantity of 4000 liters of cow urine per ha. For example, C3 had cow urine spray at the CRI stage and tillering stage. So cow urine is applied in C3 treatment as follows: at the CRI stage, 2000 liters per ha, and at the tillering stage, 2000 liters per ha. The observations were recorded on the various aspects pertaining to density and dry biomass of Vicia sativa. The data were analyzed using analysis of variance (ANOVA), and the means were interpreted by the least significant difference (LSD) test at the 5% level.	Comment by Satish Aher: Tabulate the treatments for better understanding.
3. Results and Discussion 
3.1 Effect on density of Vicia Sativa
The result revealed that the density of Vicia sativa was not significantly influenced by irrigation schedules and cow urine spray at different intervals during the both year of the experiment. In case of irrigation schedules, the lowest density of Vicia sativa was noted under I3 at 30 days after sowing during both the study period (Fig. 1).
	Comment by Satish Aher: Superscript -2
Fig.1: Weed density of Vicia sativa as influenced by irrigation schedules (I) and cow urine (CU) at 30 DAS
Hence, the lowest density of Vicia sativa was noted under I3 in the first year and I1 at 60 and 90 days after sowing during both the study period (Figs. 2 and 3). The maximum density of Vicia sativa was recorded under I2 at 30 and 60 days after sowing during both years of the experiment (Figs. 1 and 2). The data shown in Figure 3, at 90 days after sowing, show the highest density of Vicia sativa was found under I2 in the first year and I3 in the second year of the experiment (Fig. 3). In the case of cow urine, the lowest density of Vicia sativa was found under C2 at 30 days after sowing during both years of the experiment (Fig. 1).
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Fig.2: Weed density of Vicia sativa as influenced by irrigation schedules (I) and cow urine (CU) at 60 DAS
While at 60 days after sowing, the lowest density of Vicia sativa was noted under the C3 in the first year and C4 in the second year (Fig. 2). The data presented in Figure 3, at 90 days after sowing of the experiment, showed that the minimum density of Vicia sativa was observed under C4 in the first year and C3 in the second year of the study period. While at 30 days after sowing, the result revealed that the highest weed density of Vicia sativa was noted under C4 in the first year and C7 in the second year of the experiment (Fig. 1). The data shown in Figure 2, the maximum weed density of Vicia sativa, was found under the C5 at 60 days after sowing during the first year and C1 during the second year of the experiment. However, the greatest weed density of Vicia sativa was recorded under C1 in the first year and C7 in the second year of the experiment at 90 days after sowing (Fig. 3).
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Fig.3: Weed density of Vicia sativa as influenced by irrigation schedules (I) and cow urine (CU) at 60 DAS
3.2 Effect on dry biomass of Vicia Sativa: 
The result revealed that the dry biomass of Vicia sativa was not significantly influenced by irrigation schedules and cow urine sprays at different intervals during both years of the experiment. In case of irrigation schedules, the minimum dry biomass was noted under I3 in the first year and I1 in the second year at 30, 60, and 90 days after sowing (Table 1). While the maximum dry biomass was noted under I2 at 30 and 60 days after sowing during both the year of study period (Table 1). At 90 days after sowing, maximum density of Vicia sativa was found under I2 in the first year and I3 in the second year of the experiment. The data presented in Table 1 show that, in the case of cow urine, the lowest dry biomass of Vicia sativa was found under C2 at 30 days after sowing during both years of the experiment. However at 60 days after sowing, the minimum dry biomass of Vicia sativa was noted under the C3 in the first year and C5 in the second year (Table 1). Hence, the data shown in Table 1, at 90 days after sowing of the experiment, the minimum dry biomass of Vicia sativa was observed under C4 during both years of the experiment. Therefore, the result revealed that the highest dry biomass of Vicia sativa was noted under C1 at 30 days after sowing during both years of the experiment. At 60 days after sowing, the maximum dry biomass of Vicia sativa was found under the C1 during the first year and C2 during the second year of the experiment. However, the greatest dry biomass of Vicia sativa was recorded under C2 in the first year and C3 in the second year of the experiment at 90 days after sowing (Table 1).	Comment by Satish Aher: Discuss the results with published literature. 
Table I: Dry biomass of Vicia sativa as influenced by irrigation schedules and cow urine at different intervals
	Treatment
	Dry biomass of Vicia sativa(g m-2)

	
	30 DAS
	60 DAS
	90 DAS

	
	2019-20
	2020-21
	2019-20
	2020-21
	2019-20
	2020-21

	Irrigation Schedules (I)

	I1
	9.97
	13.19
	16.69
	15.15
	8.78
	5.93

	I2
	10.12
	15.56
	16.75
	17.44
	8.81
	6.64

	I3
	9.84
	15.49
	16.22
	17.37
	8.53
	6.85

	SEm ±
	0.21
	0.52
	0.48
	0.50
	0.25
	0.15

	LSD (p=0.05)
	NS
	NS
	NS
	NS
	NS
	NS

	Cow urine (CU)

	C1
	9.68
	14.61
	15.92
	16.24
	8.41
	8.31

	C2 
	9.11
	13.20
	15.13
	16.50
	8.44
	8.28

	C3
	9.40
	13.94
	14.68
	15.94
	8.17
	8.34

	C4 
	9.41
	13.54
	15.11
	15.41
	7.53
	7.63

	C5
	9.19
	13.24
	15.53
	15.12
	8.06
	7.67

	C6
	9.49
	14.20
	14.81
	16.04
	7.69
	7.95

	C7
	9.54
	14.50
	14.71
	16.34
	7.63
	7.78

	SEm ±
	0.22
	0.57
	0.52
	0.55
	0.37
	0.27

	LSD (p=0.05)
	NS
	NS
	NS
	NS
	NS
	NS

	Interaction (I x C)
	NS
	NS
	NS
	NS
	NS
	NS



4. Conclusion:  The result revealed that the density and dry biomass of Vicia sativa were not significantly influenced by irrigation schedules and cow urine spray at different intervals during the both year of the experiment

References
1. Bhadauria, H. (2002). Cow urine-amagical therapy. International Journal of Cow Science, 1:32-36.
2. Gupta, M.P. (2005). Efficacy of neem in combination with cow urine against mustard aphid and its effect on coccinellid predators. Natural Product Radiance, 4(2):90-92.
3. Meena, H., Singh, S.P. and Nagar, R. (2013). Evaluation of microbial agents and bio products for the management of mustard aphid, Lipaphiserysimi (Kalt).The Bioscan, 8(3): 747-750. 
4. Pradhan, S., Bohra, J.S., Bahadur, S., Singh, M.K. and Ram, L. (2016). Effect of fertility levels and cow urine application on the growth and uptake of nutrients of Indian mustard [Brassica juncea (L.) Czern. & Coss]. Research on Crops,17(4):77-84. 	
5. Devakumar, N., Shubha, S., Rao, G.G.E. and Imran Khan (2014). Studies on Soil fertility, Cow urine and Panchagavya levels on Growth and Yield of Maize. 4th ISOFAR Scientific congress. Building Organic Bridges,4: 627-629.
6. Pande, S., Naik, M.R., and Naidu, S.M. (2015). Effect of Different Sources of Organic Manuries on Sweet Corn (Zea mays Saccharata).Environment and Ecology, 33(2A),8 10-813.
7. Burubhai, W., and Eribo, M. (2012). Influence of incubation periods and dosage on the bio efficacy of cow urine against melon aphids (Aphis gossypii) and pickleworms (Diaphaniahyalinata) in water melon cultivation. Research Journal of Applied Sciences, Engineering and Technology,4(4):269-272.
8. Maheswari, V.N., Kaleena, P. K., Srikumaran, M.P., Rekha, G.S. and Elumalai, D. (2017). Influence of vermin wash and panchagavya on lablab beans under pot experimental conditions. International Journal of Advances Research. on Biological. Sciences, 4 (2), 20.
9. Aher, S. B., Lakaria, B. L., Kaleshananda, S., & Singh, A. B. (2022). Yield, nutrient uptake and economics of soybean–wheat cropping system under organic nutrient management in Central India. Journal of Plant Nutrition, 45(6), 904-919.
10. Dotaniya, C. K., Yashona, D. S., Aher, S. B., Rajput, P. S., Doutaniya, R. K., Lata, M., & Mohbe, S. (2020). Crop performance and soil properties under organic nutrient management. International Journal of Current Microbiology and Applied Sciences, 9(4), 1055-1065.
11. Khandagle, A., Dwivedi, B. S., Aher, S. B., Dwivedi, A. K., Yashona, D. S., & Jat, D. (2019a). Effect of long-term application of fertilizers and manure on soil properties. Journal of Soils and Crops, 29(1), 97-104.
12. Yashona, D. S., Mishra, U. S., Aher, S. B., Sirothia, P., & Mishra, S. P. (2020). Nutrient uptake, zinc use efficiency and yield of pigeon pea as influenced by various modes of zinc application under rainfed condition. Journal of Food Legumes, 33(3), 151-159.
13. Mandale, P., Lakaria, B. L., Aher, S. B., Singh, A. B., & Gupta, S. C. (2019). Phosphorous concentration and uptake in maize varieties cultivated under organic nutrient management. International Journal of Agricultural & Statistical Sciences, 15(1): 311-315.
14. Khandagle, A., Dwivedi, B. S., Aher, S. B., Dwivedi, A. K., Yashona, D. S., Mohbe, S., & Panwar, S. (2019b). Distribution of nitrogen fractions under long term fertilizer and manure application in a vertisol. Bioscience Biotechnology Research Communications, 12(1), 186-193.
15. Aher, S. B., Lakaria, B. L., Singh, A. B., & Kaleshananda, S. (2019). Soil aggregation and aggregate associated carbon in a Vertisol under conventional, organic and biodynamic agriculture in Semi-Arid Tropics of Central India. Journal of the Indian Society of Soil Science, 67(2), 183-191.
16. Mandale, P., Lakaria, B. L., Aher, S. B., Singh, A. B., & Gupta, S. C. (2018). Potassium concentration, uptake and partitioning in maize (Zea mays L.) cultivars grown in organic agriculture. Research on Crops, 19(4), 587-592.
17. Dotaniya, C. K., Lakaria, B. L., Sharma, Y., Meena, B. P., Aher, S. B., Shirale, A. O., ... & Lata, M. (2022). Performance of chickpea (Cicer arietinum L.) in maize-chickpea sequence under various integrated nutrient modules in a Vertisol of Central India. Plos one, 17(2), e0262652.













Table 2: Weed density of Vicia sativa as influenced by irrigation schedules and cow urine at different intervals
	Treatment
	Density of Vicia sativa (No. m-2)

	
	30 DAS
	60 DAS
	90 DAS

	
	2019-20
	2020-21
	2019-20
	2020-21
	2019-20
	2020-21

	Irrigation Schedules (I)

	I1: IW/CPE 0.7
	5.27
	5.97
	3.67
	3.00
	1.44
	0.91

	I2: IW/CPE 1.0
	5.36
	7.04
	3.69
	3.45
	1.44
	1.02

	I3: IW/CPE 1.2
	5.21
	7.01
	3.57
	3.44
	1.40
	1.05

	SEm ±
	0.11
	0.23
	0.11
	0.10
	0.04
	0.02

	LSD (p=0.05)
	NS
	NS
	NS
	NS
	NS
	NS

	Cow urine (C)

	C1: Control
	5.10
	6.33
	3.27
	3.69
	1.54
	1.61

	C2: Cow urine @ 4000 L at CRI 
	4.82
	5.97
	3.36
	3.26
	1.42
	1.43

	C3: Cow urine @ 4000 L at CRI + Tillering
	4.98
	6.31
	3.23
	3.46
	1.34
	1.36

	C4: Cow urine @ 4000 L CRI + Tillering + Late jointing 
	5.12
	6.13
	3.33
	3.05
	1.23
	1.71

	C5: Cow urine @ 4000 L CRI + Tillering + Late jointing + Flowering
	4.86
	5.99
	3.42
	3.40
	1.32
	1.72

	C6: Cow urine @ 4000 L CRI + Tillering + Late jointing + Flowering + Milking
	5.02
	6.42
	3.26
	3.17
	1.26
	1.76

	C7: Cow urine @ 4000 L CRI + Tillering + Late jointing + Flowering + Milking + Maturity
	5.05
	6.56
	3.24
	3.23
	1.35
	1.77

	SEm ±
	0.12
	0.26
	0.11
	0.21
	0.14
	0.13

	LSD (p=0.05)
	NS
	NS
	NS
	NS
	NS
	NS

	Interaction (I x C)
	NS
	NS
	NS
	NS
	NS
	NS















Table 3: Dry biomass of Vicia sativa as influenced by irrigation schedules and cow urine at different intervals
	Treatment	Comment by Satish Aher: Incomplete table. Show Sem, LSD and interaction though it is non-significant
	Dry biomass of Vicia sativa (g m-2)

	
	30 DAS
	60 DAS
	90 DAS

	
	2019-20
	2020-21
	2019-20
	2020-21
	2019-20
	2020-21

	Irrigation Schedules (I)
	

	I1
	9.97
	13.19
	16.69
	15.15
	8.78
	5.93

	I2
	10.12
	15.56
	16.75
	17.44
	8.81
	6.64

	I3
	9.84
	15.49
	16.22
	17.37
	8.53
	6.85

	Cow urine (CU)
	

	C1
	9.68
	14.61
	15.92
	16.24
	8.41
	8.31

	C2 
	9.11
	13.20
	15.13
	16.50
	8.44
	8.28

	C3
	9.40
	13.94
	14.68
	15.94
	8.17
	8.34

	C4 
	9.41
	13.54
	15.11
	15.41
	7.53
	7.63

	C
	9.19
	13.24
	15.53
	15.12
	8.06
	7.67

	C6
	9.49
	14.20
	14.81
	16.04
	7.69
	7.95

	C7
	9.54
	14.50
	14.71
	16.34
	7.63
	7.78




Density of Vicia sativa (No. m-2) 30 DAS 2019-20	I	I1	I2	I3	CU	C1	C2	C3	C4	C5 	C6	C7	5.2700000000000005	5.3599999999999994	5.21	5.0999999999999996	4.8199999999999994	4.9800000000000004	5.1199999999999992	4.8599999999999994	5.0199999999999996	5.05	Density of Vicia sativa (No. m-2) 30 DAS 2020-21	I	I1	I2	I3	CU	C1	C2	C3	C4	C5 	C6	C7	5.9700000000000006	7.04	7.01	6.33	5.9700000000000006	6.31	6.13	5.99	6.42	6.56	Density of Vicia sativa (No.m-2)

Density of Vicia sativa (No. m-2) 60 DAS 2019-20	I	I1	I2	I3	CU	C1	C2	C3	C4	C5 	C6	C7	3.67	3.69	3.57	3.27	3.36	3.23	3.3299999999999996	3.42	3.2600000000000002	3.24	Density of Vicia sativa (No. m-2) 60 DAS 2020-21	I	I1	I2	I3	CU	C1	C2	C3	C4	C5 	C6	C7	3	3.4499999999999997	3.44	3.69	3.2600000000000002	3.46	3.05	3.4	3.17	3.23	Density of Vicia Sativa (no.m-2)

Density of Vicia sativa (No. m-2) 90 DAS 2019-20	I	I1	I2	I3	CU	C1	C2	C3	C4	C5 	C6	C7	1.44	1.44	1.4	1.54	1.42	1.34	1.23	1.32	1.26	1.35	Density of Vicia sativa (No. m-2) 90 DAS 2020-21	I	I1	I2	I3	CU	C1	C2	C3	C4	C5 	C6	C7	0.91	1.02	1.05	1.61	1.43	1.36	1.71	1.72	1.76	1.77	Density of Vicia sativa (No.m-2)




