Influence of Organic Manures doses in Growth and Production of Artemisia annua Linn. 
ABSTRACT
Artemisia annua has been certified as an essential ethnomedicinal herb, that has been used in ancient pharmacopeias of various European and Asian countries. Artemisia contains chemical compounds Artemisinin that is extracted from aerial parts leaves, stems, flowers and seeds and known for the antimalarial properties and multidrug resistance against Plasmodium falciparum. To enhance the production of artemisinin it is advisable that proper supply of nutrients is required by the plant. The present field experiment entitled “Growth and Production of Artemisia annua Linn. Under the Influence of Different Doses of Organic Manures” was carried out in Medicinal and Aromatic Plants Research block, Department of Plantation crops, Spices, Medicinal and Aromatic Plants, College of Horticulture, VCSG Uttrakhand University of Horticulture and Forestry, Bharsar, Pauri Garhwal, Uttrakhand. The experiment was laid out in a randomized block design with 3 replications 9 treatments viz., T1:Control, T2:FYM (100%), T3:Vermicompost (100%), T4: FYM (75%) + Goat manure (25%),  T5: FYM (75%) + Neemcake (25%), T6: FYM (75%) + Poultry manure (25%), T7: Vermicompost (75%) + Goat manure (25%), T8: Vermicompost(75%) + Neemcake (25%) and T9: Vermicompost(75%) + Poultry manure (25%). The study revealed that organic manure has positive influence in plants growth, yield, economic and soil properties and they were more effective when they were applied in combination as compared to sole application. Under the study data revealed that combined application of vermicompost and poultry manure showed maximum plant height (cm), maximum  number of branches/ plant, plant spread(cm) , floral spikes, days of 50% flowering, leaf area(cm2), leaf area index, fresh biomass(g), dry biomass(g), chlorophyll content, relative water content (%), leaf yield (g), seed yield(g) and economic studies among all the treatments. The above study reveals that global and sustainable approach for the improvement in medicinal plants quality is possible with the establishment of the organic system of management of crops.
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1.Introduction
Artemisia (Artemisia annua Linn.) is an aromatic and medicinal plant that belongs to the family Asteraceae and is known for its fragrance and different taste. The chromosome number is 2n=18 (Dubey, 1990). Artemisia comprises more than 400 diverse species. Artemisia refers to the Greek goddess of hunting, Artemis or a plant sacred to the goddess and it was originated in China and was cultivated in North America, Asia, Australia and Europe (Laughlin et al., 2002). Artemisia annua  plant successfully introduced in India by CIMAP (Central Institute of medicinal and Aromatic Plants) in 1986 from Royal Botanical Gardens, Kew, England (Jain et al., 2000). Artemisia is also known as Sweet Annie, Sweet Wormwood Annie, Sweet Sagewort, Qinghao and Annual Wormwood .Apart from Artemisia annua L. other well-known species includes Artemisia absinthium, Artemisia abrotanum and Artemisia afra (Axelle et al., 2020).It contains the most rapidly effective antimalarial compounds yet discovered i.e., “Artemisinin,” the principal chemical present in Artemisia annua, it contains about 0.0.01-1% of artemisinin (Brown, 2010; Chen et al., 2017).Most phytochemical is found in aerial parts leaves, stems and also in flowers and seeds (Brown et al.,2003).In the past, whole plant extracts have been used to treat ailments like malaria, fever, cold and respiratory. The dried leaf of Artemisia annua has been used in diarrhea treatment. The full bloomed plant was used as an anthelminthic, antispasmodic, antiseptic, antipyretic, stimulant, carminative, tonic, and stomachic (Liu et al., 2013).The future of agriculture should be diverted to organic farming that’s why global and sustainable approach for the improvement in medicinal plants quality is possible with the establishment of the organic system of management of crops.Therefore, studies on the impact of organic farming system on growth and yield, creating the necessary doses of various organic manures will also help to provide important information to help in future research and development in the best organic production methods developing more sustainable farming practices.
2. Materials and Methods
The study was conducted in the Department of Plantation Crops, Spices, Medicinal and Aromatic Plants, College of Horticulture, VCSG Uttrakhand University of Horticulture and Forestry, Bharsar, Pauri Garhwal, Uttrakhand, India in the Medicinal and Aromatic Plants Research block. The Bharsar, which is 1900 meters above mean sea level, is about 57 kilometers from the Pauri Garhwal district headquarters. Its temperature is warm in the summer, has more precipitation, and has a colder or extremely long winter. With three replications, the experiment was based on the Randomized Complete Block Design (RCBD).  The treatments consist nine treatments combinations i.e. T1:Control, T2:FYM (100%), T3:Vermicompost (100%), T4: FYM (75%) + Goat manure (25%), T5: FYM (75%) + Neemcake (25%), T6: FYM (75%) + Poultry manure (25%), T7: Vermicompost (75%) + Goat manure (25%), T8: Vermicompost (75%) + Neemcake (25%) and T9: Vermicompost (75%) + Poultry manure (25%) that are replicated thrice. The application of organic manures different doses was done before the transplanting of seedlings in the field during July month. The plot size was 1.2 m long and 1.2 m wide with the total area of 1.44 m2. The seedling was planted at a distance of 30 × 40 cm distance following light irrigation. The experimental plots irrigation was first given immediately after sowing seeds and the subsequent irrigation was given at an interval of 2days. While the weeding  was done manually according to the requirement. The reading of the growth parameters was taken at 15 days of intervals and soil analysis was done before transplanting and after harvesting of plants.
3. Results and discussion
3.1 Soil properties 
3.1.1. Basic soil chemical properties
The results indicated that application of organic manure dramatically affect the soil hydro physical and chemical properties. Citak et al. (2011) and Liu et al. (2010) discovered that “applying organic manure raised soil pH. The application of organic manures had a minimal effect on soil electrical conductivity”. Citak et al. (2011) found similar results. Jiang et al. (2018) found “an increase in organic carbon content due to the application of organic manure”. Another finding reported by Adesodum et al. (2005) is that “the application of organic manures leads to an increase in organic matter, nitrogen, and phosphorous”. The increase in available N is due to mineralization of organic manure with high N, and the increase in P is due to mineralization of P and the production of organic acids, which makes soil P more available. Taiwo et al. (2018) found that applying organic manures to soil increases potassium release while decreasing potassium fixing as the rate of application increases.
3.1.2. Hydro-physical soil properties
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Similarly, the decrease in bulk density might have been caused by the addition of organic manure, which increases organic matter in the soil, resulting in better soil aggregation and improved pore space (McGrath et al.2016; Tiwari 2000). It was found that organic manure treatment may increase soil porosity due to low bulk density, high organic content, and enhanced soil aggregates. These findings were comparable to those of Adesodun et al. (2005). Similarly, soil moisture retention and water 



Table 1. Hydro-physico-chemical properties of soil of the experimental site before transplanting and after harvesting
	Treatments
	Saturated hydraulic conductivity (cm/min)
	Soil moisture
(%)
	Bulk density (g/cc)
	
pH
	
EC (dSm-1)
	Oxidizable organic carbon(%)
	N (kg ha-1)
	P2O5 (kg ha-1)
	K2O (kg ha -1)

	
	BT
	AH
	AT
	AH
	BT
	AH
	BT
	AH
	BT
	AH
	BT
	AH
	BT
	AH
	BT
	AH
	BT
	AH

	T1
	0.75
	0.39
	23.48
	10.10
	1.23
	1.56
	5.93
	5.6
	0.25
	0.15
	1.92
	1.30
	596.86
	499.54
	25.36
	20.00
	65.18
	63.84

	T2
	1.08
	0.48
	25.74
	13.40
	1.27
	1.51
	5.93
	5.66
	0.25
	0.14
	1.92
	1.71
	596.86
	562.85
	25.36
	18.41
	65.18
	67.20

	T3
	0.99
	0.708
	24.04
	12.86
	1.22
	1.48
	5.93
	5.64
	0.25
	0.12
	1.92
	1.51
	596.86
	531.19
	25.36
	17.88
	65.18
	49.28

	T4
	1.41
	0.77
	22.58
	12.23
	1.21
	1.52
	5.93
	5.69
	0.25
	0.19
	1.92
	1.70
	596.86
	560.13
	25.36
	19.73
	65.18
	26.88

	T5
	0.66
	0.65
	23.25
	14.40
	1.24
	1.47
	5.93
	5.7
	0.25
	0.20
	1.92
	1.68
	596.86
	558.32
	25.36
	16.02
	65.18
	50.40

	T6
	0.93
	0.39
	27.02
	16.13
	1.25
	1.46
	5.93
	5.56
	0.25
	0.14
	1.92
	1.51
	596.86
	531.19
	25.36
	18.67
	65.18
	58.24

	T7
	0.98
	0.71
	25.67
	11.40
	1.31
	1.41
	5.93
	5.65
	0.25
	0.16
	1.92
	1.83
	596.86
	580.93
	25.36
	17.35
	65.18
	54.88

	T8
	1.06
	0.56
	25.162
	11.86
	1.17
	1.36
	5.93
	5.68
	0.25
	0.22
	1.92
	1.60
	596.86
	544.76
	25.36
	18.67
	65.18
	41.44

	T9
	1.48
	1.05
	22.39
	12.06
	1.16
	1.28
	5.93
	5.56
	0.25
	0.14
	1.92
	1.89
	596.86
	589.98
	25.36
	21.33
	65.18
	70.56


BT = Before Transplanting; AH = After Harvesting; AT = During Transplanting; AH = At Harvesting

uptake are improved as a result of improved soil structure and macro porosity linked with poultry manure (Alukoo and Oyedele 2005). Jiang et al. (2018) also reported that applying organic manure increased saturated hydraulic conductivity.
3.2. Growth parameters
Every observation taken over the 75 days following transplantation demonstrated in Table 1 that the T9 treatment in the open field produced the highest possible plant growth and yield. Numerous environmental factors resulted from open field settings, but the primary one in our situation was photoperiod sensitivity, which caused the crop to mature early. According to Ferreira et al. (1995), this trend supports the idea that photoperiod influences crop development.
From 15 DAT to 75 DAT, the effects of various organic manures on plant height were measured. In the T9 combination of vermicompost and poultry manure, the tallest plant heights were 26.44, 30.67, 57.29, 58.62, and 70.5 cm. Vermicompost contains plant nutrients like nitrates, phosphates, exchangeable calcium, and soluble potassium that influence plant height. Poultry manure has been found to be effective in increasing plant height because it helps supply nutrients that influence cell division and cell enlargement, which leads to plant height through the supply of carbohydrates resulting from photosynthesis involving chlorophyll. A number of findings by Malik et al. (2021), Kota et al. (2022), Yeboah et al. (2012), Akhil et al. (2022), Sen et al.(2021), Singh et al. (2017), Singh et al. (2017), Singh et al. (2016), and Xego et al. (2024) were in agreement with the results.
Different treatments had a substantial impact on Artemisia's leaf count at transplanting. At 15, 30, 45, 60, and 75 DAT, respectively, the treatment T9 (Vermicompost @7.5 t/ha + Poultry manure @1.25 t/ha) had the highest number of leaves (46.16, 44.86, 55.23, 66.20, and 78.03). This was because there were more branches, and plant spreads also had an impact on the number of leaves. Poultry manure and vermicompost have been discovered to be efficient in increasing the number of leaves because vermicompost includes micronutrients and plant nutrients that are good for plant growth. Similar finding was observed by Acharya et al. (2018), Singh et al. (2016) and Malik et al.(2021) that “found positive impact of vermicompost and poultry manure in the number of leaves”.
Vermicompost and poultry manure considerably increased leaf length (cm) as compared to other treatments. Treatment T9 (Vermicompost @7.5t/ha + Poultry manure @1.25t/ha) had the longest leaves at 15, 30, 45, 60 and 75 DAT. The longest leaf length measured was 18.51cm at 75 DAT. The largest concentration of phosphorous in poultry manure is the cause of the increase in leaf length. According to Acharya et al. (2018), vermicompost and poultry had a major impact on plant growth characteristics including leaf length. Singh et al. (2016) reported similar findings.
A maximum of 40.66, 48, 96, 107, and 122.66 branches were seen in the plant under T9 (Vermicompost @ 7.5 t/ha + Poultry manure @ 1.25 t/ha). From 15, 30, 45, 60, and 75 DAT, the number of branches increased in treatment T9 (Vermicompost @7.5 t/ha + Poultry manure @1.25 t/ha) and this could be because the application of both vermicompost and poultry manure, which contain macronutrients and micronutrients that affect vegetative growth, may have a combined effect. It has also been discovered that poultry manure has a higher nitrogen content than other controls, which causes branches to grow more quickly. These finding was similar to Sen et al. (2014), Yeboah et al. (2012) and Malik et al.(2021) who observed that application of vermicompost and poultry manure significant increases the number of branches.
The widest plant spread  (78.733, 83.433, 107.46, 113.50, and 115.60 cm) at 15, 30, 45, 60, 75 DAT was obtained from combination of vermicompost and poultry manure at 15, 30, 45, 60, 75 DAT respectively was seen in T9 (vermicompost @7.5t/ha + poultry manure @1.25t/ha), likely as a result of the readily available nutrients for Artemisia's growth as well as the production of the greatest number of leaves and branches, which may facilitate the translocation of photosynthates to other parts of the plant and increase the number of branches. Parallel finding by Islam et al. (2016) and Malik et al.(2021) who observed that poultry manure and vermicompost significantly increased the plant spread. Other results recorded by Soni et al.(2018) and Yeboah et al. (2012) on the influence of organic manure significantly increasing the plant spread.
[bookmark: _GoBack]The highest number of florets (8.300, 13.133, 26.733, 32.733 and 44.000) was found in T9 at 15, 30, 45 60 and 75 DAT and maximum number of florets (44) at 75 DAT. “Increase in number of florets is due to the high nutrient uptake and availability in crops as poultry manure and vermicompost are rich in NPK and micronutrients and increase in number of branches can also be the reason for increase in number of florets. Positive influence of poultry and vermicompost” was also observed by Sardoei et al. (2014).
Treatment T9 (Vermicompost @7.5 t/ha + Poultry manure @1.25 t/ha) increased the number of days for 50% blooming much faster than the other treatments. Because vermicompost and poultry manure contain phosphorus, which is essential for flower creation and fruit maturity, the percentage of flowering days has increased by 50%. Kota et al. (2022) and Malik et al. (2021) reported similar results at 50% blooming.
Leaf area (cm2) and leaf area index (LAI) were found to be highest in treatment T9 (Vermicompost @7.5t/ha + Poultry manure @1.25t/ha), as it is seen that the assimilatory surface area of a crop stand and its increase has a direct relationship to the amount of solar energy intercepted by canopy and represented the productive capacity of a crop. According to the findings, Akhil et al. (2022) revealed significantly greater leaf area with the application of organic manures in combination.
Maximum fresh biomass (g) and Dry biomass (g) was found in treatment T9 (Vermicompost @7.5 t/ha + Poultry manure @1.25 t/ha). Increase in fresh and dry biomass (g) rapidly is due to presence of macro and micronutrients such as N, P, K, Ca, Mg, Cu, Bo, and Fe in poultry manure and vermicompost. Similar finding was reported by Khatri et al. (2019), Ghawwas et al. (2011), Singh et al. (2016), Malik et al. (2021), Akhil et al. (2022) and Sardoei et al. (2014).
Maximum total chlorophyll content was obtained from the plant treated with T9 (Vermicompost @7.5 t/ha + Poultry manure @1.25 t/ha). Since N and Mg levels are the primary components linked to increased chlorophyll content in the leaves, higher chlorophyll content in plants may indicate more nitrogen uptake by the plants. Another factor that contributes to an increase in chlorophyll content is an increase in growth characteristics such increased plant spread, number of branches, and leaf number. Poultry manure contains more nitrogen, which is a major constituent of chlorophyll, and vermicompost is a rich source of micro and macro nutrients. Feand Zn may have enhanced microflora and enzymatic activity, which may have increased vegetative development. Verma et al. (2013), Sardoei et al.(2013) and Thepsilvisut et al (2022) also reported the similar findings increase in chlorophyll content due to organic manures.
At 30, 45, and 60 and 75 DAT, the T9 treatment (vermicompost @7.5 t/ha + poultry manure @1.25 t/ha) was found to have the highest relative water content (RLWC%), which then rapidly dropped. This is so that the host plant's water connections and water adsorption are improved as the crop matures and its relative water content gradually decreases as a result of the usage of organic fertilizers. Similar findings about the effects of organic manures on plants were presented by Rhimi et al. (2022), Thepsilvisut et al. (2022) and Ashrafi et al. (2018).


Fig 1: Effects of organic manure in Artemisia annua growth

Table 2. Certain plant growth attributes observed (average value of (15, 30, 45, 60 and 75 DAT)
	Treatments
	Plant height (cm)
	Number of leaves
	Leaf length (cm)
	Number of branches / plant
	Plant spread(cm)
	Number of Floral spikes
	Relative water content (%)

	T1
	17.28
	36.91
	6.46
	42.86
	63.98
	10.01
	46.14

	T2
	32.45
	43.60
	7.78
	66.06
	73.19
	18.05
	63.52

	T3
	24.14
	38.80
	6.99
	58.26
	72.78
	13.28
	54.52

	T4
	38.64
	50.21
	8.60
	74.66
	84.10
	21.15
	67.87

	T5
	25.77
	40.35
	7.50
	55.46
	74.51
	18.14
	62.14

	T6
	40.13
	51.94
	9.86
	77.33
	96.43
	23.00
	71.15

	T7
	32.12
	46.32
	8.09
	65.20
	81.00
	17.98
	59.71

	T8
	29.23
	45.07
	7.53
	60.46
	75.30
	17.87
	53.94

	T9
	48.70
	58.10
	11.10
	82.86
	99.74
	25.00
	77.64

	SE(d)
	2.122
	2.230
	0.828
	3.280
	3.489
	1.715
	3.351

	CD(0.05)
	4.537
	4.768
	1.770
	7.013
	7.459
	3.667
	7.166




Table 3. Effect of organic manure in days taken for 50% flowering ,leaf area index (at 60 DAT), chlorophyll content and Total biomass
	Treatments
	Days taken for 50% flowering 
	Leaf area
(cm2)
	Leaf area index (LAI) 
	Chlorophyll content (mg/g)
	Total biomass (g)

	
	
	
	
	
	Fresh
	Dry

	T1
	81.00
	1.453
	0.056
	0.918
	125.357
	30.370

	T2
	70.00
	2.733
	0.126
	0.953
	142.820
	40.143

	T3
	72.00
	2.900
	0.120
	1.044
	127.563
	43.010

	T4
	56.00
	3.333
	0.147
	1.080
	160.437
	47.207

	T5
	62.00
	2.633
	0.131
	0.966
	143.880
	44.207

	T6
	55.00
	3.467
	0.149
	1.111
	170.567
	50.097

	T7
	76.00
	3.100
	0.092
	1.043
	144.030
	40.037

	T8
	57.00
	3.317
	0.125
	1.037
	140.160
	35.553

	T9
	54.00
	4.000
	0.152
	1.149
	172.173
	70.320

	SE(d)
	2.577
	0.557
	0.020
	0.042
	6.127
	4.417

	CD(0.05)
	5.509
	1.191
	0.043
	0.091
	13.102
	9.445




Table 4. Effect of Organic Manure on yield attributes
	Treatments
	Leaf yield per plant (g) 
	Estimated leaf yield (q/ha) 
	Per cent increase in leaf yield over control
	Seed yield per plant (g)
	Estimated seed yield (q/ha) 
	Per cent increase in seed yield over control 

	T1
	6.550
	2.260
	- 
	152.910
	10.133
	- 

	T2
	17.460
	6.143
	63.210
	193.630
	22.377
	54.710

	T3
	17.650
	2.483
	8.980
	183.903
	22.370
	54.700

	T4
	18.987
	6.633
	65.920
	205.373
	26.470
	61.710

	T5
	17.423
	4.255
	46.880
	174.487
	25.420
	60.130

	T6
	19.313
	7.390
	69.410
	198.453
	28.710
	62.820

	T7
	13.617
	2.572
	13.800
	184.883
	25.670
	60.520

	T8
	13.263
	6.116
	63.040
	167.440
	25.265
	58.890

	T9
	21.083
	8.834
	74.410
	220.580
	30.560
	66.840

	SE(d)
	1.346
	0.630
	-
	6.414
	1.363
	-

	CD(0.05)
	2.878
	1.348
	-
	13.713
	2.914
	-









4. Yield parameters
 Use of vermicompost and poultry manure showed seed and leaf yield superior than control as vermicompost contains plant nutrients and micronutrients beneficial for increase of quantitative yield. Maximum leaf and seed yield is found in treatment T9 (Vermicompost @7.5 t/ha + Poultry manure @1.25 t/ha). Similar results were found by Buriro et al. (2015), Singh et al. (2013), Adhikari et al. (2016), Singh et al. (2016) and Thepsilvisut et al (2022) showing positive impact of vermicompost and poultry manure in crop yield of sunflower, sweet pepper and radish.

Fig 2. Effect of organic manure on yield
5. Economic studies
The various treatments have a considerable impact on the cost of cultivation of Artemisia annua. Plants produced in treatment T9 (Vermicompost @7.5t/ha + Poultry manure @1.25t/ha) obtained the highest cost of cultivation (Rs. 2.27 lakh), net return (Rs. 6.89 lakh) and gross return (Rs. 9.16 lakh), but the lowest cost: benefit ratio (1:3.03) due to the high expense of cultivation. Similarly, Ahmed et al. (2022) observed that combining poultry manure and vermicompost resulted in the maximum cost of cultivation, highest gross return, and maximum net return.
6. Conclusion
The application of organic manures significantly increased the plants growth, yield, economic and soil properties. Under the study data revealed that combined application of  vermicompost  and poultry manure showed maximum plant height (cm), maximum  number of branches/ plant, plant spread(cm) , floral spikes, days of 50% flowering, leaf area(cm2), leaf area index, fresh biomass(g), dry biomass(g), chlorophyll content, relative water content (%), leaf yield (g), seed yield(g) and economic studies among all the treatments under the Bharsar, Pauri Garhwal condition.
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Plant height (cm)	T1	T2	T3	T4	T5	T6	T7	T8	T9	17.279999999999987	32.450000000000003	24.14	38.64	25.77	40.130000000000003	32.120000000000012	29.23	48.7	Number of leaves	T1	T2	T3	T4	T5	T6	T7	T8	T9	36.910000000000004	43.6	38.800000000000004	50.21	40.35	51.94	46.32	45.07	58.1	Leaf length (cm)	T1	T2	T3	T4	T5	T6	T7	T8	T9	6.46	7.78	6.99	8.6	7.5	9.8600000000000048	8.09	7.53	11.1	Number of branches / plant	T1	T2	T3	T4	T5	T6	T7	T8	T9	42.86	66.06	58.260000000000012	74.66	55.46	77.33	65.2	60.46	82.86	Plant spread(cm)	T1	T2	T3	T4	T5	T6	T7	T8	T9	63.98	73.19	72.78	84.1	74.510000000000005	96.43	81	75.3	99.740000000000023	Number of Floral spikes	T1	T2	T3	T4	T5	T6	T7	T8	T9	10.01	18.05	13.28	21.15000000000002	18.14	23	17.979999999999986	17.87	25	Relative water content (%)	T1	T2	T3	T4	T5	T6	T7	T8	T9	46.14	63.52	54.52	67.86999999999999	62.14	71.149999999999991	59.71	53.94	77.64	Treatments

Growth attributes



Days taken for 50% flowering 	T1	T2	T3	T4	T5	T6	T7	T8	T9	81	70	72	56	62	55	76	57	54	Leaf area	(cm2)	T1	T2	T3	T4	T5	T6	T7	T8	T9	1.4529999999999987	2.7330000000000001	2.9	3.3329999999999975	2.633	3.4670000000000001	3.1	3.3169999999999975	4	Leaf area index (LAI) 	T1	T2	T3	T4	T5	T6	T7	T8	T9	5.6000000000000001E-2	0.126	0.12000000000000002	0.14700000000000016	0.13100000000000001	0.14900000000000016	9.2000000000000026E-2	0.125	0.15200000000000016	Chlorophyll content (mg/g)	T1	T2	T3	T4	T5	T6	T7	T8	T9	0.91800000000000004	0.95300000000000062	1.044	1.08	0.96600000000000064	1.111	1.0429999999999986	1.0369999999999986	1.149	Total biomass (g)	Fresh	T1	T2	T3	T4	T5	T6	T7	T8	T9	125.357	142.82000000000016	127.563	160.43700000000001	143.88000000000017	170.56700000000001	144.03	140.16	172.17299999999997	Total biomass (g)	Dry	T1	T2	T3	T4	T5	T6	T7	T8	T9	30.37	40.143000000000001	43.01	47.207000000000001	44.207000000000001	50.097000000000001	40.037000000000006	35.553000000000004	70.319999999999993	Treatments

Growth attributes



Leaf yield per plant (g) 	T1	T2	T3	T4	T5	T6	T7	T8	T9	6.55	17.459999999999987	17.649999999999999	18.98699999999997	17.42299999999997	19.312999999999999	13.617000000000001	13.263	21.08299999999997	Estimated leaf yield (q/ha) 	T1	T2	T3	T4	T5	T6	T7	T8	T9	2.2599999999999998	6.1429999999999945	2.4830000000000001	6.633	4.2549999999999955	7.39	2.5719999999999987	6.1159999999999943	8.8340000000000014	Per cent increase in leaf yield over control	T1	T2	T3	T4	T5	T6	T7	T8	T9	0	63.21	8.98	65.92	46.88	69.410000000000025	13.8	63.04	74.410000000000025	Seed yield per plant (g)	T1	T2	T3	T4	T5	T6	T7	T8	T9	152.91	193.63	183.90300000000002	205.37300000000002	174.48700000000017	198.453	184.88300000000001	167.44	220.58	Estimated seed yield (q/ha) 	T1	T2	T3	T4	T5	T6	T7	T8	T9	10.133000000000001	22.376999999999999	22.37	26.47	25.419999999999987	28.71	25.67	25.264999999999986	30.56	Per cent increase in seed yield over control 	T1	T2	T3	T4	T5	T6	T7	T8	T9	0	54.71	54.7	61.71	60.13	62.82	60.52	58.89	66.84	Treatments

Effect of organic manure on yield 



