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A field experiment was conducted during Kharif season of 2024 at Crop Research Farm Department of Agronomy, Naini Agriculture Institute, Sam Higginbottom University of Agriculture Technology and Sciences. To determine “Effect of organic Manure and Bio Fertilizer on Growth and Yield of Groundnut (Arachis hypogea L.)”. The treatment consisted of Farm Yard Manure – 4t/ha, Vermicompost – 2t/ha and Poultry manure – 0.66t/ha respectively and Rhizobium- 20 g/kg seeds, VAM- 25 g/kg seeds and PSB- 15 g/kg seeds, The experiment was laid out in a Randomized Block Design with 09 treatments and replicated thrice. The result revealed that application of (Poultry manure – 0.66 t/ha+ PSB- 15 g/kg seeds) (treatment 9) recorded significantly and  higher plant height (44.28 cm), maximum number of nodules/plant (47.73), higher plant dry weight (33.78 g), maximum number of pod/plant (27.33), higher number of kernels/pod (2.87),  higher seed index (40.88 g), higher seed yield (2.57 t/ha) and higher haulm yield (4.62 t/ha). Maximum gross return (173465 INR), net return (127395 INR) and B:C ratio (2.77) was recorded in treatment 9 (Poultry manure – 0.66 t/ha+ PSB- 15 g/kg seeds) was found to be productive as well as economically feasible.
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Introduction 	Comment by User: Use citations not older than 10 years.
Include results of other previous studies, in addition the general objective is not observed at the end of the introduction
“Groundnut (Arachis hypogea L.) it belongs to Leguminosae family. It is also known as peanut, monkey nut, earthnut, manila nut, and gobber nut (Bhutadiya et al., 2019). Groundnut is one of the most important edible oilseed crop in the world India occupying two third areas under oilseeds which constitute the second major agricultural crop in the country. It is premier oilseed crop of India popularly known as peanuts. The percentage of oil content is about (50%), (25%) to (30%) protein, (20%) carbohydrate and (5%) fibre. It is valuable sources of vitamins E, K and B12 (Biswas and Bhattacharjee,2019). It is richest source of thiamine and also rich in niacin which is low in cereals. 
Groundnut, being an unpredictable legume, its response to nutrient application is always not optimistic. Groundnut oil is composed of mixed glycerides and contains a high percentage of unsaturated fatty acids, such as oleic (50-65%) and linoleic acid (18-30%). Groundnut contains amino acids including cysteines which are essential for animal growth. The groundnut cake obtained after oil extraction is rich in protein and considered as valuable organic manure and animal feed.
 Groundnut rank first in area and second in production after soyabean and is grown in almost all part of the country over wide range of agro-climatic condition. Globally, groundnut cover on area of 28.89 million hectares with the production of 54.41 million tons with the productivity of 1.88 t/ha (USDA, 2024). In India Groundnut is grown over an area of about 5.75 million hectors with a production of 10.11 million tons and productivity of 1.7 t/ha (GOI 2022). Total area coverage under groundnut in Uttar Pradesh 1.21 million hectares with a production of 1.24 million tone and the productivity 1.02 t/ha (GOI, 2022).   
Important reasons for low average yield of groundnut improper or excessive agronomic practices and application of fertilizers. The country is currently dealing with anedible oil consumption due to population growth. The primary cause of the low peanut production is the crop restricted kharif season cultivation; the issue is made harder during above average rainfall seasons by water logging, poor drainage, and difficulty the field for weed control techniques. 
Poultry manure advisable as, the global environment pollution can be controlled considerably. The application of organic manure helps in mitigating multiple nutrient deficiencies and at same time provides better environment for growth and development by improving in physical, chemical and biological properties of soil. In India, poultry farming is increasing. The poultry manure is relatively a cheap source of both macronutrients (N, P, K, Ca, Mg & S) and micronutrients (Cu, Fe, Mn & B) and can increases oil and N content, soil porosity and enhances oil microbial activity. As poultry waste contains a high concentration of nutrients, addition of small quantity of it in an integrated nutrient management system could meet the shortage of FYM to some extent. Poultry manure may supply sufficient number of micronutrients in available form to crops and improve the quality of the agricultural produces (Veeramani et al., 2012).  
Application of vermicompost showed higher growth and yield attributes, grain yield as well as gross and net returns in groundnut Meager information on irrigation scheduling along with nitrogen management through different sources on groundnut crop in this region and keeping all the above aspects in view and in order to test the combined effect of both the factors with its various level of application (Patel et al., 2022). The use of organic sources such as vermicompost generally helpful for improving soil aggregation, structure and fertility improving the moisture holding capacity and increasing crop yield (Patel et al., 2022).  
Groundnut being a leguminous crop and rich in oil requires higher amounts of phosphorus (P) as compared to other nutrients. Phosphorus is an important nutrient in crop production. It promotes plant root growth and help in energy transformations as well as photosynthesis of plant. The major problem of phosphorus is its availability. Only 1 to 3 % of phosphorus in any soil is in plant available form. Phosphate solubilizing bacteria (PSB) are the microbes involved in a range of processes that affect the transformation of soil phosphorus and are thus an integral component of the soil P cycle. Particularly these are effective in releasing P from inorganic and organic pools of soil phosphorus through solubilization and mineralization.
The present study titled “Effect of organic Manure and Bio Fertilizer on Growth and Yield of Groundnut (Arachis hypogea L.)” was conducted at Crop Research Farm, Department of Agronomy, Naini Agriculture Institute, Sam Higginbottom University of Agriculture Technology and Sciences, Prayagraj, Uttar Pradesh during Kharif season of 2024. 
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[bookmark: _Hlk205716755]This chapter contains the details of the materials used and methods adopted for the present experiment titled, “Effect of organic Manure and Bio Fertilizer on Growth and Yield of Groundnut (Arachis hypogea L.)” was laid out during kharif season of 2024 at Crop Research Farm, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj (U.P). The details of the procedures adopted for raising the crop and criteria used for treatment evaluation and methods adopted during the course of investigation are presented in this chapter are summarized here under the following heads. The experiment was conducted during the kharif season 2024, at the Crop Research Farm (CRF), Department of Agronomy, Naini Agricultural Institute, SHUATS, Prayagraj (U.P.) which is located at 25°39' 42"N latitude, 81° 67 56" E longitude, and 98 m altitude above the mean sea level (MSL). This area is situated on the right side of the river Yamuna by the side of Prayagraj Rewa Road about 5 km away from Prayagraj (U.P) city. The facilities required for crop cultivation were available. location was classified as sandy loam, showing a pH of 7.3, coupled with a lack of organic carbon (0.60%), and available Nitrogen (225 Kg/ha), Phosphorus (38.2 Kg/ha), and Potassium (240.7 Kg/ha).The experiment was laid out in Randomized Block Design. The treatment combinations are T1: Farm Yard Manure – 4 t/ha+ Rhizobium- 20 g/kg seeds , T2: Farm Yard Manure – 4 t/ha+ VAM- 25 g/kg seeds ,  T3: Farm Yard Manure – 4 t/ha+ PSB- 15 g/kg seeds , T4: Vermicompost – 2 t/ha+ Rhizobium- 20 g/kg seeds , T5: Vermicompost – 2 t/ha+ VAM- 25 g/kg seeds , T6: Vermicompost – 2 t/ha+ PSB- 15 g/kg seeds , T7: Poultry manure – 0.66 t/ha+ Rhizobium- 20 g/kg seeds , T8: Poultry manure – 0.66 t/ha+ VAM- 25 g/kg seeds , T9: Poultry manure – 0.66 t/ha+ PSB- 15 g/kg seeds.  Seeds were sown 5 cm deep at a rate of 120 kg/ha.  Organic Manure and Bio Fertilizer were applied as per the treatments. Data collected on various crop characteristics, such as plant height (cm), dry weight of plant (g), Crop growth rate (g/m2/day), Relative growth rate (g/g/day), Nodules per plant, Pod per plant, Kernels per plant, Seed Index (g), seed yield (kg/ha), Haulm yield (kg/ha), and harvest index were statistically evaluated using the analysis of variance technique as outlined by Patel et al. (2022).  Economics were also calculated, viz., Cost of cultivation, Gross return, Net return and benefit-cost ratio.

Result and Discussion 	Comment by User: Update references used. Improve reference format

Improve considering material and methods
Growth and Yield attributes:
1. Plant height (cm)
[bookmark: _Hlk204116551]The application of  poultry manure 0.66t/ha along with PSB 15 g/kg seeds resulted significantly higher plant height (44.28 cm). However, poultry manure 0.66 t/ha along with VAM 25 g/kg seeds and poultry manure 0.66 t/ha  along with Rhizobium 20 g/kg seeds were statistically at par with application of  poultry manure 0.66 t/ha along with PSB 15 g/kg The significant and higher plant height was with application of PSB might be due to enhances the differentiation of tissue cell division and nitrogen absorption from the soil, Simillar result found by Zelate and Padmani (2009). Further the application of gypsum in stimulation of cell division, photosynthetic process as well as formation of chlorophyll helps in increasing the plant height, Simillar result found by Patel et al. (2022)and Verma et al. (2022). 
2. Dry weight (g)
The application of  poultry manure 0.66 t/ha along with PSB 15 g/kg seeds resulted significantly higher dry height (33.78 g). However, poultry manure 0.66 t/ha along with VAM 25 g/kg seeds were statistically at par with application of  poultry manure 0.66t/ha along with PSB 15 g/kg seeds. Significant and higher plant dry weight was observed with application of Poultry manure (0.66 t/ha), which might be due to application of poultry manure increased total dry matter, higher production of new call and increase photosynthesis resulted maximum plant dry weight. Similar report were also in agreement by Patel et al. (2022). Further, significant and higher plant dry weight was observed with the application of PSB (15 g/kg) which might be due to attributed to the cumulative effect of PSB on P solubilization and mobilization for better nutrition of the plants.
3. Crop growth rate (g/m2/day)
During 60-80 intervals DAS, highest crop growth rate (27.23 g/m2/ day) was observed in treatment 9 [Poultry manure – 0.66 t/ha+ PSB- 15 g/kg seeds]. However there was found no significant difference was found among all the treatments.
4. Relative growth rate (g/g/day)
At 60-80 intervals DAS, higher relative growth rate (0.0433 g/g/day) was recorded in treatment 9 [Poultry manure – 0.66 t/ha+ PSB- 15 g/kg seeds] However there was found no significant difference was found among all the treatments. 
5. Nodules per plant
The application of  Poultry manure – 0.66 t/ha+ PSB- 15 g/kg seeds resulted significantly higher Capsule per plant (47.73). However, Poultry manure – 0.66 t/ha+ VAM 25 g/kg seeds, Poultry manure – 0.66 t/ha+ Rhizobium- 20 g/kg seeds were statistically at par with application of  Poultry manure – 0.66 t/ha+ PSB- 15 g/kg seeds. poultry manure increased nodules, supplied all essential nutrients, growth hormones and enzymes to plant, which favour rapid cell division and ultimately increased nodules. The similar result were reported by Naik et al. (2022). Further the maximum number of nodules/plant was observed which the application of PSB (15 g/kg) might be due to application of PSB The effect of sulphur and PSB as solubilization and mobilization of unavailable soil phosphorus might be possible cause for better P nutrition of the plants. This may enhance the availability of the soil phosphorus for plant nutrition. Similar results were reported by Senthilkumar and Naveen (2020).
6.  Kernels/pod
[bookmark: _Hlk205024528]The application of  Poultry manure – 0.66 t/ha along with PSB- 15 g/kg seeds resulted significantly higher Seeds per capsule (2.87). However, Poultry manure – 0.66 t/ha along with VAM 15 g/kg seedswere statistically at par with application of  Poultry manure – 0.66 t/ha along with PSB- 15 g/kg. Significant and maximum number of kernels/pod obtained with the application of Poultry manure might be due to greater availability of metabolites (photosynthates) and nutrients to developing reproductive structures seems to have resulted in increase in the yield attributing characters particularly number of kernels/pod. Similar result was reported by Mishra and Chaturvedi (2023). 

6. Seed Index (g)
Highest Seed Index  ( 40.88 g) was recorded in treatment 9 (Poultry manure – 0.66 t/ha along with PSB- 15 g/kg seeds), though there was significant difference among the treatments.

7. Seed yield (t/ha)
[bookmark: _Hlk205025658]The application of  Poultry manure 0.66 t/ha along with PSB 15 g/kg Seeds resulted significantly higher Pod/plant (2.57 t/ha). However, Poultry manure 0.66 t/ha along with VAM - 25  g/kg seeds were statistically at par with application of  Poultry manure 0.66 t/ha along with PSB 15 g/kg. Significant and higher seed yield was with the application of Poultry manure might be due to adequate supply of nutrients through organic and inorganic sources enhanced the biological nitrogen fixation which might facilitates better root proliferation and increased the seed yield. Santosh et al. (2021)
8. Haulm yield (t/ha)
[bookmark: _Hlk205025676]The application of  Poultry manure 0.66 t/ha along with PSB 15 g/kg resulted significantly higher Seeds per capsule (4.62 t/ha). However, Poultry manure 0.66 t/ha along with VAM - 25  g/kg seeds were statistically at par with application of  Poultry manure 0.66 t/ha along with PSB 15 g/kg. Significant and higher haulm yield was with the application of Poultry manure might be due to the better yield performance by increasing activities of N-fixing bacteria and increased rate of humification, Humic acid present in poultry manure may be enhanced the availability of added micronutrients in soil, thus improved yield attributes and haulm yield Mobhe et al. (2015).
9. Harvest index
Highest Harvest Index (35.61%) was recorded in treatment 9 (Poultry manure 0.66 t/ha along with PSB 15 g/kg), though there was significant difference among the treatments.
Conclusion
On the basis of the experiment, It is concluded that application of Poultry manure 0.66 t/ha along with PSB 15 g/kg was found most effect on growth and yield attributes.
 







	S no.                Treatment combination
	                                    
	80 DAS Harvest
	

	
	              Plant                                                          
        Height(cm)
	                 Dry weight (g)
	                 Nodules
	      CGR (g/m2/day)
	RGR(g/g/day)

	1 .  Farm Yard Manure – 4 t/ha+ Rhizobium- 20 g/kg seeds
	               39.43
	                       29.40
	                 40.67
	       28.34
	          0.0394

	2.   Farm Yard Manure – 4 t/ha+ VAM- 25 g/kg seeds
	               39.73
	                       30.15
	                 41.87
	       22.94
	        0.0412

	3.   Farm Yard Manure – 4 t/ha+ PSB- 15 g/kg seeds
	               40.78
	                      30.29
	                  45.27
	        24.99
	        0.0432

	4.   Vermicompost – 2 t/ha+ Rhizobium- 20 g/kg seeds
	               41.05
	                     30.17
	                  44.47
	        22.43
	        0.0418

	5.    Vermicompost – 2 t/ha+ VAM- 25 g/kg seeds
	               40.33
	                    31.01
	                  44.47
	        23.41
	        0.0428

	6.    Vermicompost – 2 t/ha+ PSB- 15 g/kg seeds
	               41.33
	                   30.91
	                      43.93
	                         23.24
	        0.0426

	7.    Poultry manure – 0.66 t/ha+ Rhizobium- 20 g/kg seeds
	               41.71
	                  30.77
	                  45.20
	        26.22
	        0.0418

	8.    Poultry manure – 0.66 t/ha+ VAM- 25 g/kg seeds
	               42.66
	                   32.53
	                 46.09
	        26.86
	        0.0432

	9.   Poultry manure – 0.66 t/ha+ PSB- 15 g/kg seeds
	               44.28
	                  33.78
	                 47.73
	         27.23
	        0.0433

	
	
	
	
	
	

	                                 F – Test
	                      S
	                    S
	               S
	          NS
	             NS

	S.Em (±)
	                  1.05
	                   0.88
	                0.86
	           3.01
	          0.0025

	CD (p = 0.05)
	                  3.16
	                   2.60
	                   2.60
	             -
	                 -


         Table 1: Effect of Organic Manure and Bio Fertilizer on growth and growth attributes of Groundnut :-


Table 2: Effect of organic Manure and Bio Fertilizer on yield attributes and yield of Groundnut :-

	
S.No.
	
Treatment combination
	        Number of
        Pod/plant
	Number of kernels/pod
	Seed index
(g)
	Seed Yield
(t/ha)
	Haulm Yield
(t/ha)
	Harvest
Index (%)

	
	
	
	
	
	

	1
	Farm Yard Manure – 4 t/ha+ Rhizobium- 20 g/kg seeds
	22.80
	     1.47
	38.10
	1.37
	3.46
	28.40

	2
	Farm Yard Manure – 4 t/ha+ VAM- 25 g/kg seeds
	21.93
	     1.53
	37.92
	1.29
	3.72
	25.41

	3
	Farm Yard Manure – 4 t/ha+ PSB- 15 g/kg seeds
	21.87
	     1.87
	37.73
	1.53
	3.85
	28.40

	4
	Vermicompost – 2 t/ha+ Rhizobium- 20 g/kg seeds
	21.53
	     1.7.3
	37.43
	1.17
	3.62
	24.41

	5
	Vermicompost – 2 t/ha+ VAM- 25 g/kg seeds
	21.87
	     2.67
	38.81
	1.42
	3.88
	26.74

	6
	Vermicompost – 2 t/ha+ PSB- 15 g/kg seeds
	22.47
	     1.67
	38.29
	1.31
	3.81
	25.54

	7
	Poultry manure – 0.66 t/ha+ Rhizobium- 20 g/kg seeds
	22.87
	     2.00
	37.44
	1.71
	4.10
	29.42

	8
	Poultry manure – 0.66 t/ha+ VAM- 25 g/kg seeds
	24.80
	     2.53
	38.95
	2.02
	4.21
	32.37

	9
	Poultry manure – 0.66 t/ha+ PSB- 15 g/kg seeds
	27.33
	     2.87
	40.88
	2.57
	4.62
	35.61

	
	
	
	
	
	
	
	

	
	F test
	    S
	       S
	NS
	S
	S
	S

	
	SEm(±)
	               0.58
	     0.10
	0.65
	0.12
	0.12
	1.41

	
	CD (P=0.05)
	               1.76
	     0.31
	            -   
	0.35
	0.37
	4.21
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