
Studies on the Effect of Organic Nutrient Sources and Chemical Fertilizers on Sustainable Productivity of Chilli (Capsicum annun L.)

Abstract
The present study was carried out the effect of organic nutrient sources and chemical fertilizers on sustainable productivity of chilli (Capsicum annun L.) during the rabi season of the year, 2022-2023. The experiment was laid out in Randomized Block Design (RBD) with 12 treatment and three replications. Among the various levels of organic nutrient and NPK used in the experiment, treatment T12 50% FYM + 50% Vermicompost resulted highest values on plant height (27.59, 57.70, 78.68 and 113.16), Days to first flower initiation (31.55), Days to 50% flowering (56.08), Number of fruit plant-1 (63.74), fruit length (cm) and fruit width (cm) (7.17 & 2.52), Weight of fruit (3.80g), Fruit yield (g) plant-1 (242.27), Fruit yield (kg) plot-1 (1453.62) and fruit yield (t ha-1) (2.75) under Satna agro-climatic condition when compared with control and the other treatments.
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Introduction
“Vegetables play a major role in Indian agriculture and responsible in solving problems of malnutrition among human population. Growing vegetable crops generate greater employment potential in rural areas bringing national security. India is the second largest producer of vegetables after China and contributes about 12 per cent of the world vegetable production” (Nayak et al., 2016; Khandaker et al., 2017).
“Vegetables are protective supplementary foods and rich sources of minerals and vitamins. Chilli (Capsicum annum L.) is an essential vegetable cum commercial spice crop around the world, not only because of its economic importance but also for the nutritional value of the fruit, primarily to the fact it is an excellent source of antioxidant compounds the term “Chilli” is derivative of the Mexican word, chilli. Chilli forms an essential ingredient of Indian curry” (Altaf et al., 2019; Naik et al., 2012). “There is no spice probably as popular as chilli and no other spice has become such an indispensable ingredient of the daily food of majority people of the world Chilli (Capsicum annuum L.) Belongs to the family Solanaceae and originated in Southern and Central America” (Husen et al., 2023).
“The genus Capsicum consists of about 20 species and only four species are under cultivation, out of which C. Pendulum and C. Pubescens are restricted to some species such as C. annuum and C. frutescens are commonly cultivated throughout the world. C. annuum is the most commonly cultivated species. Chilli (Capsicum annum L.) belongs to the family Solanaceae having chromosome number 2n = 24 is an important vegetable cum spice crop grown in almost all parts of tropical and subtropical regions of the world. It is originated from South and Central America where it was domesticated around 7000 BC. Capsicum includes 30 species, 5 of which are cultivated Capsicum annum L., C. Frutescence L., C. Chinense J., C. Pubescence R. and C. Baccatan L.” (Patel et al., 2016; Kharwal & Yadav, 2023).
“Botanically Chilli (Capsicum annum L.) belongs to the family Solanaceae. It is an annual herb, profusely branching bushy plant. It is a rich source of vitamin C. Most of Indian Chilli belongs to the genus Capsicum, ad it is believed to have originated in the mountain ranges of Peru of South America. It was first introduced to India by Portuguese during the end of 15th century and now is widely distributed in all tropical and sub-tropical countries including India. India one of the largest producer, consumer and exporter of Chilli in the world, because of favourable soil and climatic conditions prevailing for Chilli production” (Anon., 2011). “After the green revolution, increase in production was achieved at the cost of soil health. The sustainable production at higher levels is possible only by the proper use of inputs which will help to increase the organic matter content of soils, thus reducing the bulk density and decreasing compaction. Various organic manures like farm yard manure, vermicompost, green manure etc., are added to the soil from time to time further added to the store of organic matter” (Palaniappan and Annadurai, 1999).
Material and methods
The present was carried out on the the effect of organic nutrient sources and chemical fertilizers on sustainable productivity of chilli (Capsicum annun L.) during the rabi season of the year, 2022-2023. The experiment was laid out in Randomized Block Design (RBD) with 12 treatment and three replications. Plant to plant spacing is 60 cm and Row to row spacing 75 cm. Bed was raised 15 cm above than ground level and 25-30 cm thus formed around, was used for irrigation and drainage. The size of bed was 1.0 m width and length were 20.0 m for sowing seed. The bed was prepared on 20-10-2022. The seed were sown after proper treatment with fungicides viz., thiram @ 2.5 g/kg of seed. All preparation were taken regarding cultural management practices until the seedling were ready for transplanting. Treatment combination is T1- Control (Farmers Practices), T2-RDF (30: 60:30 kg ha-1) NPK, T3- FYM 25 t ha-1, T4- Vermicompost 10 t ha-1, T5 -SPNF (Bijamrit + Jivamrit ++ Mulching), T6-50% FYM + 50% RDF, T7-50% Vermicompost + 50% RDF, T8- SPNF + Panchgavya, T9-50% FYM+ Panchgavya, T10-50% Vermicopost + Panchgavya and T11-50% RDF + Panchgavya. The data recorded on various parameters were viz., Plant height (cm) at 30, 60, 90 and 120 DAT, Days to first flower initiation, Days to 50% flowering, Number of fruit plant-1, Length of fruit (cm), Fruit diameter (cm), Weight of fruit (g), Fruit plant-1 (kg), Fruit yield plot-1 (kg) and Fruit yield (t ha-1).
Result and discussion
In case of plant height (Table 1), treatment T12:- 50% FYM + 50% Vermicompost exhibited significantly maximum plant height (27.59, 57.70, 78.68 and 113.16) at 30, 60, 90 and 120 DAT, and closely followed by T4 Vermicompost 10 t ha-1 and T3 FYM 25 t ha-1. Whereas the minimum plant height (19.88, 46.84, 58.54 and 721.85) at 30, 60, 90 and 120 DAT found in T1 Control (Farmers Practices).
       Table 1 Response of organic nutrients and N.P.K. on plant height
	Treatment No.
	
Treatment combination
	Plant height (cm)

	
	
	30
DAT
	60
DAT
	90
DAT
	120
DAT

	T1
	Control (Farmers Practices)
	19.88
	46.84
	58.54
	72.85

	T2
	RDF (30: 60:30 kg ha-1) NPK
	24.70
	49.42
	62.18
	96.45

	T3
	FYM 25 t ha-1
	24.94
	57.08
	73.30
	105.75

	T4
	Vermicompost 10 t ha-1
	25.59
	57.30
	74.11
	109.38

	T5
	SPNF (Bijamrit + Jivamrit + Mulching)
	23.97
	51.68
	69.88
	102.97

	T6
	50% FYM + 50% RDF
	24.74
	53.93
	65.48
	97.71

	T7
	50% Vermicompost + 50% RDF
	22.81
	53.23
	62.65
	92.41

	T8
	SPNF +Panchgavya
	23.91
	52.14
	61.47
	90.60

	T9
	50% FYM+ Panchgavya
	25.37
	52.15
	63.08
	93.64

	T10
	50% Vermicopost + Panchgavya
	24.22
	52.04
	62.08
	92.08

	T11
	50% RDF + Panchgavya
	24.30
	56.44
	62.44
	94.67

	T12
	50% FYM + 50% Vermicompost
	27.59
	57.70
	78.68
	113.16

	
	F-Test
	S
	S
	S
	S

	
	C.D.at
	1.975
	1.919
	1.801
	5.569

	
	S.Ed. (+)
	0.952
	0.925
	0.868
	2.685



Among the treatments applied (Table 2), treatment T12 50% FYM + 50% Vermicompost exhibited significantly minimum Days to first flower initiation (31.55), and closely followed by T4 Vermicompost 10 t ha-1 and T3 FYM 25 t ha-1. Whereas the maximum Days to first flower initiation (40.94) found in T1 Control (Farmers Practices). These are similar finding Khushal et al., (2023).
Table 2 Response of organic nutrients and N.P.K. on Days to first flower  initiation of Chilli
	Treatment No.
	
Treatment combination
	
Days to first flower initiation

	T1
	Control (Farmers Practices)
	40.94

	T2
	RDF (30: 60:30 kg ha-1) NPK
	34.76

	T3
	FYM 25 t ha-1
	32.28

	T4
	Vermicompost 10 t ha-1
	33.31

	T5
	SPNF (Bijamrit + Jivamrit + Mulching)
	36.74

	T6
	50% FYM + 50% RDF
	35.69

	T7
	50% Vermicompost + 50% RDF
	37.10

	T8
	SPNF +Panchgavya
	36.66

	T9
	50% FYM+ Panchgavya
	38.04

	T10
	50% Vermicopost + Panchgavya
	37.96

	T11
	50% RDF + Panchgavya
	37.22

	T12
	50% FYM + 50% Vermicompost
	31.55

	
	F-Test
	S

	
	C.D.at
	1.640

	
	S.Ed. (+)
	0.791



Among the treatments applied (Table 3), treatment T12 50% FYM + 50% Vermicompost exhibited significantly minimum Days to 50% flowering (56.08), and closely followed by T4 Vermicompost 10 t ha-1 and T3 FYM 25 t ha-1. Whereas the maximum Days to 50% flowering (37.01) found in T1 Control (Farmers Practices). These are similar finding Khushal et al., (2023).
Table 3 Response of organic nutrients and N.P.K. on Days to 50% flowering             of Chilli
	Treatment No.
	
Treatment combination
	
Days to 50% flowering

	T1
	Control (Farmers Practices)
	56.08

	T2
	RDF (30: 60:30 kg ha-1) NPK
	47.20

	T3
	FYM 25 t ha-1
	39.16

	T4
	Vermicompost 10 t ha-1
	39.76

	T5
	SPNF (Bijamrit + Jivamrit + Mulching)
	45.89

	T6
	50% FYM + 50% RDF
	45.24

	T7
	50% Vermicompost + 50% RDF
	46.35

	T8
	SPNF +Panchgavya
	46.54

	T9
	50% FYM+ Panchgavya
	47.18

	T10
	50% Vermicopost + Panchgavya
	48.11

	T11
	50% RDF + Panchgavya
	47.77

	T12
	50% FYM + 50% Vermicompost
	37.01

	
	F-Test
	S

	
	C.D.at
	1.633

	
	S.Ed. (+)
	0.752



Among the treatments applied (Table 4), treatment T12 50% FYM + 50% Vermicompost exhibited significantly maximum Number of fruit plant-1 (63.74), and closely followed by T4 Vermicompost 10 t ha-1 and T3 FYM 25 t ha-1. Whereas the minimum Number of fruit plant-1 (48.21) found in T1 Control (Farmers Practices).
Table 4 Response of organic nutrients and N.P.K. on Number of fruit plant-1 of Chilli
	Treatment No.
	
Treatment combination
	
Number of fruit plant-1

	T1
	Control (Farmers Practices)
	48.21

	T2
	RDF (30: 60:30 kg ha-1) NPK
	53.52

	T3
	FYM 25 t ha-1
	59.86

	T4
	Vermicompost 10 t ha-1
	60.75

	T5
	SPNF (Bijamrit + Jivamrit + Mulching)
	54.04

	T6
	50% FYM + 50% RDF
	57.77

	T7
	50% Vermicompost + 50% RDF
	56.96

	T8
	SPNF +Panchgavya
	55.71

	T9
	50% FYM+ Panchgavya
	51.72

	T10
	50% Vermicopost + Panchgavya
	52.14

	T11
	50% RDF + Panchgavya
	56.98

	T12
	50% FYM + 50% Vermicompost
	63.74

	
	F-Test
	S

	
	C.D.at
	2.400

	
	S.Ed. (+)
	1.157



Among the treatments applied (Table 5), treatment T12 50% FYM + 50% Vermicompost exhibited significantly maximum fruit length (cm) and fruit width (cm) (7.17 & 2.52), and closely followed by T4 Vermicompost 10 t ha-1 and T3 FYM 25 t ha-1. Whereas the minimum fruit length (cm) and fruit width (cm) (4.35 & 1.10) found in T1 Control (Farmers Practices).
Table 5 Response of organic nutrients and N.P.K. on fruit length (cm) and  fruit width (cm) of Chilli
	Treatment No.
	
Treatment combination
	Fruit length (cm)
	Fruit width (cm)

	T1
	Control (Farmers Practices)
	4.35
	1.10

	T2
	RDF (30: 60:30 kg ha-1) NPK
	5.52
	1.44

	T3
	FYM 25 t ha-1
	6.64
	2.08

	T4
	Vermicompost 10 t ha-1
	6.79
	2.11

	T5
	SPNF (Bijamrit + Jivamrit + Mulching)
	5.53
	1.92

	T6
	50% FYM + 50% RDF
	5.54
	1.45

	T7
	50% Vermicompost + 50% RDF
	5.71
	1.98

	T8
	SPNF +Panchgavya
	5.99
	1.92

	T9
	50% FYM+ Panchgavya
	6.23
	1.55

	T10
	50% Vermicopost + Panchgavya
	5.68
	1.33

	T11
	50% RDF + Panchgavya
	5.19
	1.45

	T12
	50% FYM + 50% Vermicompost
	7.17
	2.52

	
	F-Test
	S
	S

	
	C.D.at
	0.303
	0.156

	
	S.Ed. (+)
	0.146
	0.075



Among the treatments applied (Table 6), treatment T12 50% FYM + 50% Vermicompost exhibited significantly maximum Weight of fruit (g) (3.80), and closely followed by T4 Vermicompost 10 t ha-1 and T3 FYM 25 t ha-1. Whereas the minimum Weight of fruit (g) (2.85) found in T1 Control (Farmers Practices).
Table 6 Response of organic nutrients and N.P.K. on Weight of fruit (g) of                              Chilli
	Treatment No.
	
Treatment combination
	
Weight of fruit (g)

	T1
	Control (Farmers Practices)
	2.85

	T2
	RDF (30: 60:30 kg ha-1) NPK
	3.17

	T3
	FYM 25 t ha-1
	3.38

	T4
	Vermicompost 10 t ha-1
	3.43

	T5
	SPNF (Bijamrit + Jivamrit ++ Mulching)
	3.21

	T6
	50% FYM + 50% RDF
	3.32

	T7
	50% Vermicompost + 50% RDF
	3.23

	T8
	SPNF +Panchgavya
	3.12

	T9
	50% FYM+ Panchgavya
	3.19

	T10
	50% Vermicopost + Panchgavya
	3.19

	T11
	50% RDF + Panchgavya
	3.24

	T12
	50% FYM + 50% Vermicompost
	3.80

	
	F-Test
	S

	
	C.D.at
	0.107

	
	S.Ed. (+)
	0.051



Among the treatments applied (Table 7), treatment T12 50% FYM + 50% Vermicompost exhibited significantly maximum Fruit yield (g) plant-1 (242.27), and closely followed by T4 Vermicompost 10 t ha-1 and T3 FYM 25 t ha-1. Whereas the minimum Fruit yield (g) plant-1 (137.32) found in T1 Control (Farmers Practices).
Among the treatments applied, treatment T12 50% FYM + 50% Vermicompost exhibited significantly maximum Fruit yield (kg) plot-1 (1453.62), and closely followed by T4 Vermicompost 10 t ha-1 and T3 FYM 25 t ha-1. Whereas the minimum Fruit yield (kg) plot-1 (823.94) found in T1 Control (Farmers Practices).
Among the treatments applied, treatment T12 50% FYM + 50% Vermicompost exhibited significantly maximum fruit yield (t ha-1) (2.75), and closely followed by T4 Vermicompost 10 t ha-1 and T3 FYM 25 t ha-1. Whereas the minimum fruit yield (t ha-1) (4.85) found in T1 Control (Farmers Practices).
Table 7. Response of organic nutrients and N.P.K. on Fruit yield (g) plant-1 of   Chilli, Fruit yield (kg) plot-1 and Fruit yield (t ha-1).
	Treatment No.
	
Treatment combination
	
Fruit yield (g) plant-1
	
Fruit yield (kg) plot-1
	Fruit yield (t ha-1)

	T1
	Control (Farmers Practices)
	137.32
	823.94
	2.75

	T2
	RDF (30: 60:30 kg ha-1) NPK
	169.68
	1018.09
	3.39

	T3
	FYM 25 t ha-1
	202.32
	1213.89
	4.05

	T4
	Vermicompost 10 t ha-1
	208.60
	1251.61
	4.17

	T5
	SPNF (Bijamrit + Jivamrit ++ Mulching)
	173.35
	1040.08
	3.47

	T6
	50% FYM + 50% RDF
	191.76
	1150.58
	3.84

	T7
	50% Vermicompost + 50% RDF
	184.17
	1105.05
	3.68

	T8
	SPNF +Panchgavya
	173.99
	1043.94
	3.48

	T9
	50% FYM+ Panchgavya
	164.81
	988.88
	3.30

	T10
	50% Vermicopost + Panchgavya
	166.15
	996.91
	3.32

	T11
	50% RDF + Panchgavya
	184.44
	1106.63
	3.69

	T12
	50% FYM + 50% Vermicompost
	242.27
	1453.62
	4.85

	
	F-Test
	S
	S
	S

	
	C.D.at
	10.921
	65.528
	0.218

	
	S.Ed. (+)
	5.266
	31.597
	0.105



Conclusion 
		The present study concluded that among the various levels of organic nutrient and NPK used in the experiment, treatment T12 50% FYM + 50% Vermicompost was best for the maximum growth and yield of chilli under Satna agro-climatic condition when compared with control and the other treatments.
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