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Effect of The Different Systems of Nutrient Management on Growth and yield of Maize (Zea mays L.) in Bundelkhand Region of India

ABSTRACT
A field experiment was conducted at Rajola Farm, Agriculture Faculty, Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya Chitrakoot, Satna (M.P.)  during kharif, 2023 and 2024 to study the Effect of The Different Systems of Nutrient Management on Growth and yield of Maize (Zea mays L.) in Bundelkhand Region of India. The experiment was laid out in a Randomized Block Design during kharif, 2023 and 2024 with thirteen treatments comprising of T1- Control, T2- Seed treatment with Beejamrit + Foliar application of jeevamrit + Mulching, T3- Seed treatment with Beejamrit + Soil application of jeevamrit + Foliar application of jeevamrit + Mulching, T4- Seed treatment with Beejamrit + Soil application of Ghana jeevamrit + Foliar application of jeevamrit + Mulching., T5- Farm Yard Manure (Based on RDN equivalent of recommended), T6-Vermicompost (Based on RDN equivalent of recommended), T7- Poultry Manure (Based on RDN equivalent of recommended), T8-100 % RDF + Azotobacter + PSB, T9-75 % RDF + 25 % FYM + Azotobacter + PSB, T10 - 50 % RDF + 50 % FYM + Azotobacter + PSB, T11- 75 % RDF, T12- 100 % RDF, T13 -125 % RDF replicated thrice. Significantly higher plant height, number of leaves plant-1, dry matter plant-1, Days to 50 % Tassel, Days to 50 % silking, Days to maturity, girth of cob, and cob yield (kg ha-1) were recorded. Among the different treatments, application of 75% RDF + 25% N through FYM + biofertilizers recorded longest plant height at (53.33 cm and 54.87 cm in 2023 and 2024, respectively), number of leaves at 20 DAS (7.07 cm and 8.00 cm in 2023 and 2024, respectively), dry matter at 20 DAS (1.94 and 2.08 in 2023 and 2024, respectively), Days to 50 % Tassel (63.00 and 61.67 in 2023 and 2024, respectively), Days to 50 % silking (67.67 and 66.67 in 2023 and 2024, respectively) Days to maturity (115 and 116 in 2023 and 2024, respectively), cob girth (14.10 and 14.10  cm in 2023 and 2024, respectively) and cob yield (7205.20 and 7367.10 kg ha-1 in 2023 and 2024, respectively) as compared to rest of treatments.
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Introduction
Maize (Zea mays L.) is the highest produced staple cereal followed by wheat and rice in the world with production of 1162.35 million tonnes from 201.98 million ha with productivity 5.75 t/ha and in India production of 31.65 million tonnes from 9.89 million ha with productivity 31.99 q/ha and in Madhya Pradesh production of 3.88 million tonnes from 1.40 million ha with productivity 27.63 q/ha. (Anonymous, 2020-21). The predominant maize growing states that contributes more than 80% of the total maize production are Andhra Pradesh (20.9%), Karnataka (16.55%), Rajasthan (9.9%) Maharashtra (9.1%) Bihar (8.9%), Uttar Pradesh (6.1%), Madhya Pradesh (5.7%), and Himachal Pradesh (4.4%).   Maize provides staple food to large number of human populations in the world. In the developing countries, maize is a major source of income to many farmers. Maize is a potential source of protein for humans and animals. It holds a great promise for increase production and also as future protein crop.  Maize is an annual crop serving as a good source of food for human consumption in form of maize powder, maize meal and confectionaries such as bread, biscuits and cakes. It occupies an important position world economy and trade as a food, feed and an industrial grain crop as identified industrial use of Maize for making corn oil, starch, corn flake, glucose and alcohol. It can also be used as components of livestock feed for making corn meal, bear and baking flour. Maize seed has high nutritive value as it contains 72% starch, 10% protein, 4.80% oil, 9.50% fiber, 3% sugar and 1.70% ash. It is also a source of Vitamins (A and E) riboflavin and nicotinic acid. It has high genetic yield potential compared to other cereal crop and therefore maize is often called “Miracle crop” as well as “Queen of cereals.”
These cereal-cereal based cropping system are highly nutrient demanding and mainly grown under inorganic nutrition conditions. But the low income of small and marginal farmers restricts the use of costly chemical fertilizers on one hand and nutritional imbalance arising from continuous use of inorganic fertilizers necessitate the research and use on other source of nutrient.
Under this situation the use of organic manures has been found to be promising in arresting the decline in productivity through correction of deficiency of secondary and micro nutrients, and improving physical and biological health of the soil as well. Although, organic are eco-friendly and sustain productivity but their limited availability and lower nutrient status are the major constraints in the use of these alternative sources of plant nutrient in the agriculture production system. These constraints can be overcome by the judicious use of manures and fertilizers in an integrated manner for maintaining the economic crop production and soil fertility status on long term basis. It is commonly believed that the judicious combination of organic and inorganic fertilizer increase synchrony and reduce losses by converting inorganic nitrogen into organic forms and important not only for enhancing the efficiency of the fertilizers, but also in reducing environmental problems that may arise from their use. Apart from supplying nutrients, the application of organic substances, including FYM, also provides growth-regulating substances and improves physical, chemical and microbial properties of the soil.
In recent years, a new cost-effective concept of Subhash Palekar Natural Farming (SPNF) is claimed to the production and maintain the ecological balance. It is based on the principle of utilizing cheap and locally available inputs with zero utilization of chemicals in any form like fertilizers and pesticides. The principal methods of SPNF include mulching, Whapasa, intercropping and use of several preparation like Beejamrutham, Jeevamrutham, Ghan-jeevamrutham, Neemastra, Brahmastra, and Agniastra. One of the major components of this farming is rearing of indigenous cattle whose urine and dung are critical ingredients of Beejamrutham and Jeevamrutham. Beejamrutham contains beneficial free living nitrogen fixers, phosphorus solubilizers and bacteria producing plant growth promoting substances which help in the improvement of seed germination, seedling length and seed vigour index of crops (Sreenivasa et al. 2009). Jeevamrutham prepared on - site is central to this practice, enhances microbial activity in soil and helps in improvement of soil fertility (Joshi, 2012). Jeevamrutham is claimed to be a panacea for pest management. But this needs experimental testing on a long-term basis.

Method and Material

A field experiment entitled “Effect of The Different Systems of Nutrient Management on Growth and yield of Maize (Zea mays L.) in Bundelkhand Region of India” was conducted during Kharif 2023 and 2024 Rajola Farm, Agriculture Faculty, Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya Chitrakoot, Satna (M.P.). The soil of experimental site was sandy-loam with pH of 7.6, Electrical conductivity 0.30 dS m-1, medium in organic carbon (0.41 % ), low in available nitrogen (195 kg ha-1) and medium in phosphorus (13 kg ha-1) and medium in potassium (280 kg ha-1).The experiment was laid out in a Randomized Block Design, thee replication during Kharif 2023 and 2024 with thirteen treatments consisting of T1- Control, T2- Seed treatment with Beejamrit + Foliar application of jeevamrit + Mulching, T3- Seed treatment with Beejamrit + Soil application of jeevamrit + Foliar application of jeevamrit + Mulching, T4- Seed treatment with Beejamrit + Soil application of Ghana jeevamrit + Foliar application of jeevamrit + Mulching., T5- Farm Yard Manure (Based on RDN equivalent of recommended), T6-Vermicompost (Based on RDN equivalent of recommended), T7- Poultry Manure (Based on RDN equivalent of recommended), T8-100 % RDF + Azotobacter + PSB, T9-75 % RDF + 25 % FYM + Azotobacter + PSB, T10 - 50 % RDF + 50 % FYM + Azotobacter + PSB, T11- 75 % RDF, T12- 100 % RDF, T13 -125 % RDF. Crop was sown with a spacing of 60 cm x 20 cm on 15th July during 2023 and 18th July during 2024. Organic manures were applied (on equal N basis) as per the treatment and incorporated into the soil 21 days before sowing. Crop was fertilized as per treatment. Half of the total N and full P and K fertilizers were applied at the time of sowing. Remaining N was applied at knee high stage by pocketing method and free living Azotobacter, PSB and Beejamrit were seed treatment as per the treatments and coating and mixing the seed by hand. The required amount of N, P and K fertilizers was applied through Urea, DAP and Muriate of potash, respectively. The Foliar application of jeevamrit applied at 15 days interval up to crop harvest Other cultural operations and plant protection measures were followed as per the recommendations. Crop received 710 mm (50 rainy days) and 723 mm (51 rainy days) rainfall during the crop growth period in 2023 and 2024, respectively.

RESULTS AND DISCUSSION
Growth parameter
Plant height (cm)
The Different Systems of Nutrient Management showed significant influence on the plant height of maize were presented in Table 1.
The significantly higher plant height at 20 DAS (53.33 cm and 54.87 cm in 2023 and 2024, respectively) was obtained with the application of T9 (75 % RDF + 25 % FYM + Azotobacter + PSB) and it was on par with that of T8 (100 % RDF + Azotobacter + PSB) (53.07 cm and 54.00 cm in 2023 and 2024, respectively). The decrease in height continued in the remaining treatment. The lower plant height (32.62 cm and 33.87 cm in 2023 and 2024, respectively) was recorded in the control (T1) treatment during both the years. 
The pooled data over the two years indicated that the applied with T9 (75 % RDF + 25 % FYM + Azotobacter + PSB) had significantly higher plant height (54.10 cm). However, it was on par with T8(100 % RDF + Azotobacter + PSB) (53.53 cm). The minimum height (33.24 cm) was measured in control treatment.
The combination uses chemical fertilizers along with FYM and Azotobacter + PSB may have encouraged plant height, which in turn increased the number and length of internodes due to more cell division and cell elongation, ultimately leading to higher plant height. similar results were also reported by Ram Chander et al., 2022; Veeranna et al., 2023; and Das et al., 2022.
Number of leaves plant-1
The Different Systems of Nutrient Management showed significant influence on the number of leaves plant-1 of maize were presented in Table 1.
The significantly higher number of leaves plant-1 at 20 DAS (7.13 and 8.00 in 2023 and 2024, respectively) was obtained with the application of T8 (100 % RDF + Azotobacter + PSB) and T9 (75 % RDF + 25 % FYM + Azotobacter + PSB) and it was on par with that of T9 (75 % RDF + 25 % FYM + Azotobacter + PSB)  and T10 (50 % RDF + 50 % FYM + Azotobacter + PSB) (7.13 and 7.80 in 2023 and 2024, respectively). The decrease in leaves continued in the remaining treatment. The number of leaves plant-1 (5.93 and 6.07 in 2023 and 2024, respectively) was recorded in the control (T1) treatment during both the years. 
The pooled data over the two years indicated that the applied with T9 (75 % RDF + 25 % FYM + Azotobacter + PSB) had significantly higher number of leaves plant-1 (7.53). However, it was on par with T8 (100 % RDF + Azotobacter + PSB) (7.37). The minimum number of leaves plant-1 (6.00) was measured in control (T1) treatment.
The combination uses chemical fertilizers along with FYM and Azotobacter + PSB may have encouraged plant height, which in turn increased the number and length of internodes due to more cell division and cell elongation, ultimately leading to higher number of leaves plant-1. similar results were also reported by Ram Chander et al., 2022; Veeranna et al., 2023; and Das et al., 2022.
Dry matter plant-1 (g)
The Different Systems of Nutrient Management showed significant influence on the dry matter plant-1 of maize were presented in Table 1.
The significantly higher dry matter plant-1 at 20 DAS (2.64 g and 3.18 g in 2023 and 2024, respectively) was obtained with the application of T9 (75 % RDF + 25 % FYM + Azotobacter + PSB)  and T10 (50 % RDF + 50 % FYM + Azotobacter + PSB)and it was on par with that of T8 (100 % RDF + Azotobacter + PSB) and of T9 (75 % RDF + 25 % FYM + Azotobacter + PSB) (2.53 g and 3.13 g in 2023 and 2024, respectively). The decrease in dry matter plant-1 continued in the remaining treatment. The lower dry matter plant-1 (1.17 g and 1.23 g in 2023 and 2024, respectively) was recorded in the control (T1) treatment during both the years. 
The pooled data over the two years indicated that the applied with T9 (75 % RDF + 25 % FYM + Azotobacter + PSB) had significantly higher dry matter plant-1 (2.89 g). However, it was on par with T10 (50 % RDF + 50 % FYM + Azotobacter + PSB) (2.86 g). The minimum dry matter plant-1 (1.20 g) was measured in control (T1) treatment.
Dry matter accumulation (DMA) is one of the most important parameters impacting crop yield. When sufficient dry matter is accumulated and enough assimilates are distributed to the growing sink, crops can reach their full yield potential. Increased light interception, absorption, and utilization of solar radiation enhanced the photosynthetic activities of the crop, which was reflected in the production of dry matter. Additionally, the incorporation of organic manure and inorganic fertilizers increased the availability and absorption of nutrients, leading to maximum crop growth through the production of growth-promoting substances and the solubilization of nutrients (Thavaprakash and Velayudham, 2007; Dadarwal et al., 2009; Rasool et al., 2015).
Phenological parameters
Days to 50% tassel formation
	The perusal of data in Table 2. indicated that days to 50% tassel formation was influenced significantly due to applied treatments. The tassel formation was found highly delayed in 61.67 to 62.33 days under T9 (75% RDF + 25% FYM + Azotobacter + PSB) and T10 (50% RDF + 50 FYM + Azotobacter + PSB) treatments. It became earlier (in 61.00 days) under T8 treatment and further became earlier in T6, T7, T12 and T13 treatments (in 57.83 to 60.33 days). This situation was followed on other treatments also. Ultimately the 50% tassel formation was found earliest (in 55.33 days) in T1 treatment on pooled basis. 
Days to 50% silking 
	The same Table 2. further indicated that the days taken for 50% silking was deviated up to significant extent due to different systems of nutrient management. The silking period was lengthened up to 68.17 days in treatment T9 having 75% RDF + 25% FYM + Azotobacter + PSB. This was equally followed by T8 (100% RDF + Azotobacter + PSB) and T10 (50% RDF + 50% FYM + Azotobacter + PSB) where 50% silking was observed earlier in 66.67 and 67.67 days, respectively. Thereafter, the silking was found earlier in 64.83 to 65.83 days under T12 (100% RDF) and T13 (125% RDF) treatments. In other treatments also (T2 to T7) the silking period ranged from 61.33 to 63.50 days. The earliest silking was noted in 60.61 days under control (T1) treatment on pooled basis.
Days to maturity
	The applied treatments registered significant changes in days taken to maturity of maize crop (Table 2.). The period taken to crop maturity was observed maximum in 115.0 to 115.67 days under T8, T9 and T10 treatments. This was closely followed by T7, T12 and T13 treatments where the crop maturity reached earlier in 113.0 to 114.0 days. The further earlier crop maturity was observed in 112.33 to 112.67 days in case of T4 and T6 treatments. The treatments like T2, T3, T5, and T11 resulted in more earlier crop maturity in 109.33 to 111.17 days, whereas in T1 it was noted earliest in 103.67 days.
Yield attributes
Cob girth (cm)
The Different Systems of Nutrient Management showed significant influence on the Cob girth (cm) of maize were presented in Table 3.
The significantly higher Cob girth (14.10 cm and 14.10 cm in 2023 and 2024, respectively) was obtained with the application of (T9) 75 % RDF + 25 % FYM + Azotobacter + PSB and (T10) 50 % RDF + 50 % FYM + Azotobacter + PSB and it was on par with that of (T10) 50 % RDF + 50 % FYM + Azotobacter + PSB and  (T9) 75 % RDF + 25 % FYM + Azotobacter + PSB (13.57 cm and 13.95 cm in 2023 and 2024, respectively). The decrease in Cob girth continued in the remaining treatment. The lower Cob girth (11.40 cm and 11.30 cm in 2023 and 2024, respectively) was recorded in the control (T1) treatment during both the years. 
The pooled data over the two years indicated that the applied with (T9) 75 % RDF + 25 % FYM + Azotobacter + PSB had significantly higher Cob girth (14.03 cm). However, it was on par with (T10) 50 % RDF + 50 % FYM + Azotobacter (13.83 cm). The minimum cob girth (11.35 cm) was measured in control (T1) treatment.
Maximum cob girth with application of FYM and dual biofertilizers in combination with inorganic fertilizers might be due to increased cell expansion and various metabolic processes in the presence of adequate available nutrients. These findings were in conformity with the results of Verma et al. (2012) and Ravi et al. (2012).
Cob yield (kg ha-1)
	The formation of cob girth was found to deviate up to significantly extent due to applied organics and inorganics singly as well as in their combinations (T2 to T13) as revealed from Table 3. The best treatment was T9 (75% RDF + 25% FYM + Azotobacter + PSB) which resulted in maximum cob girth up to 14.03cm. This was closely followed by T10 (50% RDF + 50% FYM + Azotobacter + PSB) having 13.43 cm cob girth. It was continuously decreased in T8 (13.43 cm), T13 (13.32 cm), T7 (13.15) and T11 treatments (12.37 to 12.70 cm). In control (T1) treatment, it was significantly minimum (11.35 cm) on pooled data basis. The enhancement of yield might be attributed to the effective utilization of applied nutrients, better assimilation of photosynthates, and their efficient translocation from source to sink, resulting in an overall yield improvement and a beneficial effect on soil properties (Lone et al., 2013).

Table 1. Plant height, number of leaves and dry matter of maize (20 DAS) as influenced by different systems of nutrients management
	Treatment
	Plant height (cm)
	Number of leaves plant-1
	Dry matter plant-1 (g)

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	T1 – Control
	32.62
	33.87
	33.24
	5.93
	6.07
	6.00
	1.17
	1.23
	1.20

	T2 - Seed treatment with Beejamrit + Foliar application of jeevamrit + Mulching
	37.60
	40.87
	39.23
	6.20
	6.73
	6.47
	1.44
	1.55
	1.50

	T3 - Seed treatment with Beejamrit + Soil application of jeevamrit + Foliar application of jeevamrit + Mulching
	39.47
	44.20
	41.83
	6.17
	6.87
	6.52
	1.54
	1.63
	1.59

	T4 - Seed treatment with Beejamrit + Soil application of Ghana jeevamrit + Foliar application of jeevamrit + Mulching
	42.87
	46.40
	44.63
	6.40
	7.00
	6.70
	1.76
	2.03
	1.90

	T5 - Farm Yard Manure (Based on RDN equivalent of recommended)
	42.27
	45.73
	44.00
	6.47
	7.53
	7.00
	1.55
	1.93
	1.74

	T6 - Vermicompost (Based on RDN equivalent of recommended)
	42.60
	47.67
	45.14
	6.53
	7.20
	6.87
	1.68
	1.84
	1.76

	T7 - Poultry Manure (Based on RDN equivalent of recommended)
	44.20
	48.80
	46.50
	6.60
	7.27
	6.93
	1.75
	1.90
	1.83

	T8 - 100 % RDF + Azotobacter + PSB
	53.07
	54.00
	53.53
	7.13
	7.60
	7.37
	1.94
	2.08
	2.01

	T9 - 75 % RDF + 25 % FYM + Azotobacter + PSB
	53.33
	54.87
	54.10
	7.07
	8.00
	7.53
	2.53
	3.18
	2.86

	T10 - 50 % RDF + 50 % FYM + Azotobacter + PSB
	52.67
	53.07
	52.87
	6.87
	7.80
	7.33
	2.64
	3.13
	2.89

	T11 - 75 % RDF 
	42.67
	46.20
	44.44
	6.33
	7.47
	6.90
	2.02
	2.16
	2.09

	T12 - 100 % RDF 
	48.13
	48.80
	48.47
	6.93
	7.73
	7.33
	2.29
	2.46
	2.38

	T13 - 125 % RDF 
	48.27
	49.93
	49.10
	7.13
	7.67
	7.40
	2.63
	2.72
	2.68

	SE m (±) 
	1.18
	1.29
	0.87
	0.16
	0.21
	0.13
	0.07
	0.12
	0.07

	C. D. at (0.05 P)
	3.44
	3.77
	2.49
	0.45
	0.61
	0.37
	0.21
	0.34
	0.19






Table 2. Days to 50 % tassel, days to 50 % silking and days to maturity of maize as influenced by different systems of nutrients management

	Treatments
	Days to 50 % Tassel
	Days to 50 % silking
	Days to maturity 

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	T1 - Control
	55.00
	55.67
	55.33
	61.00
	60.33
	60.67
	104.00
	103.33
	103.67

	T2 - Seed treatment with Beejamrit + Foliar application of jeevamrit + Mulching
	55.67
	55.67
	55.67
	62.33
	60.33
	61.33
	108.67
	110.00
	109.33

	T3 - Seed treatment with Beejamrit + Soil application of jeevamrit + Foliar application of jeevamrit + Mulching
	57.33
	56.00
	56.67
	62.67
	62.33
	62.50
	110.33
	111.33
	110.83

	T4 - Seed treatment with Beejamrit + Soil application of Ghana jeevamrit + Foliar application of jeevamrit + Mulching
	57.67
	57.33
	57.50
	63.00
	62.33
	62.67
	110.33
	114.33
	112.33

	T5 - Farm Yard Manure (Based on RDN equivalent of recommended)
	57.33
	58.00
	57.67
	64.00
	62.67
	63.33
	109.33
	113.00
	111.17

	T6 - Vermicompost (Based on RDN equivalent of recommended)
	58.00
	57.67
	57.83
	64.33
	62.67
	63.50
	111.67
	113.67
	112.67

	T7 - Poultry Manure (Based on RDN equivalent of recommended)
	59.00
	58.67
	58.83
	66.67
	63.00
	64.83
	112.67
	113.33
	113.00

	T8 - 100 % RDF + Azotobacter + PSB
	61.67
	60.33
	61.00
	68.33
	65.00
	66.67
	113.33
	116.67
	115.00

	T9 - 75 % RDF + 25 % FYM + Azotobacter + PSB
	63.00
	61.67
	62.33
	69.67
	66.67
	68.17
	115.33
	116.00
	115.67

	T10 - 50 % RDF + 50 % FYM + Azotobacter + PSB
	62.33
	61.00
	61.67
	69.33
	66.00
	67.67
	114.00
	116.33
	115.17

	T11 - 75 % RDF 
	57.67
	57.00
	57.33
	62.00
	61.67
	61.83
	109.67
	110.67
	110.17

	T12 - 100 % RDF 
	59.33
	58.67
	59.00
	66.00
	63.67
	64.83
	111.67
	114.33
	113.00

	T13 - 125 % RDF 
	61.33
	59.33
	60.33
	67.33
	64.33
	65.83
	112.33
	115.67
	114.00

	SE m (±) 
	0.60
	0.46
	0.38
	0.7
	0.62
	0.47
	1.65
	2.01
	1.3

	C. D. at (0.05 P)
	1.76
	1.33
	1.07
	2.03
	1.81
	1.32
	4.81
	5.87
	3.7



Table 3. Girth of cob (cm) and Cob yield of maize kg ha-1) days to maturity of maize as influenced by different systems of nutrients management
	Treatments
	Girth of cob (cm)
	Cob yield of maize kg ha-1)

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	T1 – Control
	11.40
	11.30
	11.35
	3661.20
	3764.50
	3712.80

	T2 - Seed treatment with Beejamrit + Foliar application of jeevamrit + Mulching
	12.30
	12.43
	12.37
	4600.10
	4708.00
	4654.00

	T3 - Seed treatment with Beejamrit + Soil application of jeevamrit + Foliar application of jeevamrit + Mulching
	12.37
	12.57
	12.47
	4842.30
	4917.00
	4879.70

	T4 - Seed treatment with Beejamrit + Soil application of Ghana jeevamrit + Foliar application of jeevamrit + Mulching
	12.53
	12.67
	12.60
	5268.30
	5338.40
	5303.30

	T5 - Farm Yard Manure (Based on RDN equivalent of recommended)
	12.83
	13.23
	13.03
	5628.20
	5774.50
	5701.30

	T6 - Vermicompost (Based on RDN equivalent of recommended)
	12.87
	13.25
	13.06
	5701.50
	5812.50
	5757.00

	T7 - Poultry Manure (Based on RDN equivalent of recommended)
	13.00
	13.29
	13.15
	5890.00
	5937.20
	5913.60

	T8 - 100 % RDF + Azotobacter + PSB
	13.33
	13.53
	13.43
	6618.20
	6731.00
	6674.60

	T9 - 75 % RDF + 25 % FYM + Azotobacter + PSB
	14.10
	13.95
	14.03
	7205.20
	7367.10
	7286.20

	T10 - 50 % RDF + 50 % FYM + Azotobacter + PSB
	13.57
	14.10
	13.83
	6830.00
	6975.30
	6902.70

	T11 - 75 % RDF 
	12.67
	12.73
	12.70
	5433.50
	5472.20
	5452.90

	T12 - 100 % RDF 
	13.07
	13.10
	13.08
	6212.30
	6338.00
	6275.10

	T13 - 125 % RDF 
	13.17
	13.46
	13.32
	6326.40
	6447.10
	6386.80

	SE m (±) 
	0.22
	0.25
	0.17
	128.7
	138.6
	94.5

	C. D. at (0.05 P)
	0.65
	0.73
	0.48
	375.5
	404.4
	269




Conclusion
On the basis of two-year field experimentation, it can be concluded that application of 75 % RDF (90: 45: 30 NPK ha-1) + 25 % FYM (6 t ha-1) + Azotobacter + PSB produce higher plant height, number of leaves plant-1 along with higher dry matter and phenological parameter i.e. Days to 50% tassel formation, Days to 50% silking and Days to maturity, respectively. It also improves cob girth and cob yield under Bundelkhand Region of India.


Reference

Anonymous. Directorate of Economics and Statistics Department of Agriculture and Farmer Welfare Ministry of Agriculture and Farmer Welfare Government of India. 2020-21.
Dadarwal RS, Jain NK, Singh D. Integrated Nutrient Management in Baby Corn (Zea mays). Indian J Agric Sci. 2009;79(12):1023−1025. 
Das, D., Mallick, R. B. Das, S. and Halder, P. Effect of integrated nutrient management on growth, yield and quality protein maize (QOP) (Zea mays L.) in lower Gangetic alluvial zone of west Bengal. The Pharma Innovation Journal; 2022;11(1):706-709.
Joshi, M. New Vistas of Organic Farming. Scientific Publishers, New Delhi. 2012; pp 140.
Lone AA, Allai BA, Nehvi FA. Growth, yield and economics of baby corn (Zea mays L.) as influenced by Integrated Nutrient Management (INM) Practices. Afr J Agric Res. 2013;8(37):4537-4540. 
Rasool S, Kanth RH, Hamid S, Raja W, Alie BA, Dar ZA. Influence of Integrated nutrient management on growth and yield of sweet corn (Zea mays L. Saccharata) under temperate conditions of Kashmir valley. Am J Exp Agric. 2015;7(5):315-325. 
Ravi, N., Basavarajappa, R., Chandrashekar., C.P., Harlapur, S.I., Hosamani., M.H and Manjunath., M.V. Effect of integrated nutrient management on growth and yield of quality protein maize (Zea mays L.). Karnataka Journal of Agriculture science. 2012;25(3): 395-396.
Thavaprakash N, Velayudham K. Effect of crop Geometry, Intercropping systems and INM practices on cob yield and nutrient uptake of baby corn. Asian J Agric Res. 2007;1(1):10-16. 
Veeranna, H. K., Adarsha S.K., Sharanabasappa D., Shilpa H.D. and Shilpa M. E. Influence of farming systems on management of major pests and disease of groundnut. Journal of Agriculture and Ecology, 2023;16: 22-26.
Verma, G., Mathur, A.K and Arvind Verma. Effect of continuous use of organic and inorganic on nutrient status of soil and yield under Maize-Wheat intensive cropping system in an inceptisol. Journal of Soils and Crops. 2012;22(2): 280-286.
Yadav, Ram Chandar, Ram Niwas, Yadav, A. S. and Ravindra Sachan. Effect of integrated nutrient management on growth, yield and economics of maize (Zea mays L.) under central plain zone of Uttar Pradesh.  The Pharma Innovation Journal, 2022;11(7): 1795-1798. 



