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ABSTRACT
Sprouting broccoli is a highly nutritious vegetable, but its productivity in semi-arid regions like Rajasthan is limited by micronutrient deficiencies, particularly iron. Optimizing micronutrient management, especially through the use of nano and conventional iron sources, can significantly improve growth and yield attributes. A field experiment was conducted during the Rabi seasons of 2022-23 and 2023-24 at S.K.N. College of Agriculture, Jobner, Rajasthan, to investigate the effect of different iron concentrations on broccoli growth and yield. The treatments included F0 (control), F1 (100% ferrous sulphate), F2 (two foliar sprays of nano iron @200 ppm), F3 (75% ferrous sulphate + one foliar nano iron spray), and F4 (75% ferrous sulphate + two foliar nano iron sprays), arranged in a split-plot design with three replications. Statistical analysis was performed using ANOVA for a split-plot design, and pooled analysis was done for two years. Results showed that treatment F4 significantly enhanced growth parameters like plant height (52.49 cm), Number of leaves/plants (21.92), leaf area (1181 cm²), and plant spread (66.69 cm²) compared to control and other treatments except F3, which was statistically at par to it. Yield attributes such as curd weight (556.1 g/plant), volume (95.87 cc), curd diameter (9.66 cm) and curd yield (556.1 g/plant) were also highest in F4, indicating a 19–20% improvement over the control. The combined application of ferrous sulphate and nano iron, particularly with two foliar sprays (F4), proved most effective, demonstrating the potential of integrated nutrient management strategies to enhance crop productivity. However, the similar performance of F3 suggests that a single foliar spray of nano Fe could be a cost-effective alternative for resource-limited conditions.	Comment by Nayanmoni Buragohain: Design is to be checked. No mention of subplots in the methodologies 
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1. INTRODUCTION
	Sprouting broccoli (Brassica oleracea (L.) Plenck var. italica) is a globally important cruciferous vegetable, valued for its rich nutritional profile, including high levels of vitamins, minerals, dietary fiber, and bioactive compounds that contribute to its recognized health benefits (Farhan et al., 2023; Netwal et al., 2023). As consumer awareness grows regarding the role of micronutrients in human diets, broccoli’s significance as a functional food is further underscored, especially for its iron (Fe) content, which is vital for preventing iron deficiency anemia-a widespread nutritional disorder (Alam et al., 2010). Despite its potential, broccoli cultivation in semi-arid regions like Rajasthan faces significant challenges. The region’s alkaline and calcareous soils, low organic matter, and high temperatures frequently result in Fe deficiency, which impairs plant metabolic functions such as chlorophyll synthesis, respiration, and enzymatic activity. Iron deficiency in broccoli manifests as interveinal chlorosis, stunted growth, reduced leaf area, and ultimately, lower yields and inferior quality heads (AL-Qaisi and AL-Tikrity, 2024; Farhan et al., 2023). These limitations are exacerbated by erratic rainfall and limited irrigation, making nutrient management a critical factor for successful broccoli production in Rajasthan’s semi-arid agro-ecosystems (Pankaj et al., 2018; Parmar et al., 2023). Recent researches has highlighted the potential of targeted Fe supplementation-through soil or foliar application of chelated Fe, Fe nanoparticles, and combinations with other micronutrients-to enhance broccoli growth, yield, and nutritional quality (Athokpam et al., 2023; Parmar et al., 2023). For example, foliar application of Fe, especially in nanoparticle form, has been shown to significantly increase plant height, leaf area, chlorophyll content, and curd diameter, with optimal concentrations resulting in superior growth and yield parameters (Athokpam et al., 2023; Farhan et al., 2023; Parmar et al., 2023). 	Comment by Nayanmoni Buragohain: Check  the tense
	However, excessive Fe application may lead to toxicity, reducing dry mass and overall plant vigour (Peña-Olmos et al., 2014). Furthermore, synergistic interactions between Fe and other micronutrients such as zinc (Zn) and boron (B) have been reported to improve yield and quality attributes, indicating the importance of integrated micronutrient management (Mondal and Ghosh, 2023; Parmar et al., 2023; AL-Qaisi and AL-Tikrity, 2024). Despite these advances, there is a paucity of region-specific research on optimizing Fe concentrations for broccoli under the unique soil and climatic conditions of Rajasthan. Most studies have focused on temperate or subtropical regions, leaving a gap in knowledge regarding Fe management strategies tailored to semi-arid environments (Pankaj et al., 2018; Parmar et al., 2023; AL-Qaisi and AL-Tikrity, 2024). Addressing this gap is essential for maximizing the productivity and nutritional quality of broccoli in Rajasthan, thereby contributing to food security and improved public health. Hence the present study was conducted with the objectives to determine the optimal iron concentrations for maximizing growth and yield of sprouting broccoli under semi-arid conditions of Rajasthan. 
2. MATERIALS AND METHODS
A field experiment was conducted during the Rabi seasons of 2022-23 and 2023-24 at the Horticulture Farm of S.K.N. College of Agriculture, Jobner, Jaipur (Rajasthan), situated in Agro-climatic Zone-IIIA (Semi-Arid eastern plain zone). The experiment aimed to evaluate the impact of different concentrations of iron on the growth and yield of sprouting broccoli cultivar ‘Palam Samridhi’. The soil of the experimental site was loamy sand, slightly alkaline (pH 8.15-8.20), low in organic carbon, nitrogen, phosphorous and sulphur and medium in potassium content. Irrigation water was slightly saline with EC ranging from 1.01 to 1.02 dS/m. The experiment was laid out in a split-plot design with three replications. Five zinc treatments were applied as: F0 (control-water spray), F1 (100% recommended dose of ferrous sulphate), F2 (two foliar sprays of nano iron @200 ppm), F3 (75% ferrous sulphate + one foliar spray of nano iron) and F4 (75% ferrous sulphate + two foliar sprays of nano iron). Each plot measured 1.8 m × 1.8 m, accommodating 16 plants spaced at 45 × 45 cm. Standard agronomic practices were followed. Farmyard manure at 20 t/ha and basal doses of NPK (100:80:60 kg/ha) were uniformly applied. Ferrous sulphate was incorporated into the soil before transplanting, while nano iron was applied as a foliar spray at 25 and 55 days after transplanting (DAT). Nano iron solution was prepared by dissolving 1 mg of nano Fe in 1 L of water to make a 1000 ppm stock, from which a 100-ppm solution was prepared for spraying. Data were recorded on several growth parameters (plant height, number of leaves per plant, leaf area and plant spread), yield and its attributing traits (number of days from transplanting to curd formation, weight of secondary curds/plant, volume of secondary curd, diameter of secondary curd and curd yield using 5 randomly selected and labelled plants. The recorded data on growth, yield, and quality traits were analyzed using ANOVA (Fisher, 1950; Fisher and Yates, 1963). Treatment differences were tested by ‘F’ test (Panse and Sukhatme, 1985) for split plot design. Significant differences were separated by critical difference (CD), and pooled analysis was done assuming yearly data homogeneity (Gomez and Gomez, 1984).	Comment by Nayanmoni Buragohain: Whether it is  RBD or split plot? Please check 	Comment by Nayanmoni Buragohain: It should be iron.check	Comment by Nayanmoni Buragohain: Mention the dose i.e in  kg/ha	Comment by Nayanmoni Buragohain: Mention the concentration	Comment by Nayanmoni Buragohain: Mention the concentration
3. RESULTS AND DISCUSSION
3.1 Impact of iron on plant growth characteristics of spouting broccoli
It is evident from the data in table 1 and 2 that traits viz., plant height at 30 DAT plant height at 60 DAT, number of leaves/plants at 30 DAT, number of leaves/plants at 60 DAT, leaf area at 30 DAT, leaf area at 60 DAT, plant spread from East-West and plant spread from North-South were influenced significantly by the application of different levels of iron application during both the years of study. The maximum plant height at 30 DAT (23.70, 24.22 and 23.96 cm) was recorded with application of F1 (ferrous sulphate @ 100% RD) over control during the year 2022-23, 2023-24 and in pooled mean analysis. However, significantly maximum plant height at 60 DAT (51.38, 53.61 and 52.49 cm) was recorded in treatment F4 (Ferrous sulphate @ 75% RD + two foliar application of nano Fe @ 200 ppm). However, treatment F4 remained statistically at par with treatment F3 (Ferrous sulphate @ 75% RD + one foliar application of nano Fe @ 200 ppm) at 60 DAT. The increase in plant height under treatment F4 was recorded to the tune of 19.07 per cent at 60 DAT in pooled mean over F0 (Control). The maximum number of leaves (7.68, 7.85 and 7.77) at 30 DAT were recorded with application of F1 (Ferrous sulphate @ 100% RD) over control during the experimentation year and in pooled mean analysis. However, maximum number of leaves per plant at 60 DAT (21.63, 22.21 and 21.92) were recorded under treatment F4 (Ferrous sulphate @ 75% RD + two foliar application of nano Fe @ 200 ppm) over control. However, it remained statistically at par with treatment F3 (Ferrous sulphate @ 75% RD + one foliar application of nano Fe @ 200 ppm) at 60 DAT stage of growth during the year 2022-23 and 2023-24 as well as in pooled mean analysis. The percent increase in number of leaves per plant by 20.37 per cent at 60 was recorded in the treatment F4 over control in pooled mean analysis. The maximum leaf area at 30 DAT (628 cm2) were recorded with soil application of F1 (ferrous sulphate @ 100% RD) in pooled mean. However, maximum leaf area at 60 DAT (1181 cm2) was recorded under treatment F4 (Ferrous sulphate @ 75% RD + two foliar application of nano Fe @ 200 ppm). However, it remained statistically at par with treatment F3 (Ferrous sulphate @ 75% RD + one foliar application of nano Fe @ 200 ppm) at 60 DAT. The per cent increase in the leaf area per plant 21.75 per cent at 60 DAT was recorded in the treatment of ferrous sulphate @ 75% RD + two foliar application of nano Fe @ 200 ppm over control in pooled mean analysis. The application of F4 significantly enhanced maximum plant spread from E-W (66.69 cm2) and N-S (70.94 cm2) at final harvest, which was found to be superior than rest of the treatment except ferrous sulphate @ 75% RD + one foliar application of nano Fe @ 200 ppm, which was statistically at par to it in pooled analysis. The enhancement in the plant spread of sprouting broccoli due to the application of ferrous sulphate @ 75% RD + two foliar application of nano Fe @ 200 ppm was registered 23.02 and 15.82 per cent as compared to the control in pooled analysis.	Comment by Nayanmoni Buragohain: Insert ‘comma’ after 30 DAT	Comment by Nayanmoni Buragohain: Not clear. Whether it is DAT? 
The superior performance of F4 (Ferrous sulphate @ 75% RD + two foliar applications of nano Fe @ 200 ppm) can be attributed to the critical role of iron in plant metabolic processes. Iron is a key component of enzymes and proteins involved in photosynthesis, respiration and chlorophyll biosynthesis (Atress and Mohamed, 2014). By enhancing the synthesis of chlorophyll, iron improves the plant's photosynthetic efficiency, which directly impacts growth attributes such as plant height, leaf area and spread (Ekka et al., 2018). The dual application of nano Fe in F4 (Ferrous sulphate @ 75% RD + two foliar applications of nano Fe @ 200 ppm) likely provided a consistent and sustained supply of iron during critical growth stages, ensuring optimal nutrient availability. Nano iron, due to its small particle size and high reactivity, facilitates better absorption and utilization compared to conventional iron sources (Elabd, 2018). This enhanced bioavailability ensures that the plant’s metabolic needs are met efficiently, leading to improved growth parameters (Al-Tameemi et al., 2019). The additional foliar spray in F4 compared to F3 (Ferrous sulphate @ 75% RD + one foliar application of nano Fe @ 200 ppm) likely extended the availability of iron during peak nutrient demand periods, contributing to its slightly better performance. The comparable results between F4 and F3 suggest that even a single foliar application of nano iron at 200 ppm (F3) is effective in meeting the crop’s iron requirements to a significant extent. This indicates the high efficiency of nano iron in addressing iron deficiency and supporting plant growth. The significant improvements in growth attributes with treatments F4 and F3 highlight the importance of integrating soil-applied ferrous sulphate with nano Fe foliar applications. While F4 demonstrated the highest efficacy, F3 also provided comparable benefits, suggesting that either approach can be adopted based on resource availability and specific management practices. The findings underscore the potential of nano Fe in enhancing the growth and productivity of iron-responsive crops like sprouting broccoli. The results obtained from the present study are in accordance with the earlier findings of Narayanamma et al. (2007) in cabbage, Bozorgi (2012) in brinjal, Nadi et al. (2013) in faba bean, Kapoor et al. (2017) in coriander, Nagare et al. (2017) in onion, Farhan et al. (2023) and AL-Dabbagh et al. (2024) in broccoli, Patel et al. (2023) in okra and Ahmed et al. (2024) in chilli.
3.2 Impact of iron on yield and its attributing characteristics of spouting broccoli
	Perusal of data of the table 3 showed that number of days from transplanting to curd formation, weight of secondary curds/plant, volume of secondary curd, diameter of secondary curd and curd yield significantly differed due to application of different combinations of iron. Under the application of ferrous sulphate @ 75% RD + two foliar application of nano Fe @ 200 ppm (F4) recorded the optimum days to curd formation (54.71 days) which were significantly less over rest of the treatments except under the treatment of ferrous sulphate @ 75% RD + one foliar application of nano Fe @ 200 ppm (F3), being statistically at par to it in the investigation year as well as in pooled mean analysis, respectively. Application of the treatment F4 registered 16.63 per cent less number of days from transplanting to curd formation over control as in the pooled mean. Application of F4 (221.5 g), being at par with F3 (214.2 g) produced significantly higher weight of secondary curds as compared to control during the individual years and in pooled study, respectively. The observed increase in weight of secondary curd per plant in pooled mean with the ferrous sulphate @ 75% RD + two foliar application of nano Fe @ 200 ppm was 20.11 per cent over control. The application of treatment F4 recorded significantly maximum volume of secondary curd (95.87 cc) which was superior to all other remaining treatments except application of (F3) ferrous sulphate @ 75% RD + one foliar application of nano Fe @ 200 ppm (95.14 cc) while, under control in the year 2022-23 and 2023-24 as well as in pooled mean, respectively. Application of ferrous sulphate @ 75% RD + two foliar application of nano Fe @ 200 ppm recorded significantly higher diameter of secondary curd (9.66 cm) of sprouting broccoli which was superior to all other remaining treatments except application of ferrous sulphate @ 75% RD + one foliar application of nano Fe @ 200 ppm (9.36 cm). The maximum and significantly higher curd yield of 544.9, 567.4 and 556.1 g/plant during both the years as well as pooled mean, respectively was observed with the treatment F4 over rest of the treatments except application of F3 (529.1, 552.4 and 540.7 g/plant) during experimentation. The curd yield per plant was enhanced by 19.07 per cent with the application of treatments F4 over control on pooled mean basis. The maximum and significantly higher curd yield of 8.72, 9.08 and 8.90 kg/plot during both the years as well as pooled mean, respectively was observed with the treatment F4 over rest of the treatments except application of F3 (8.47, 8.84 and 8.65 kg/plot) during experimentation. The curd yield per plot was enhanced by 19.14 per cent with the application of treatments F4 over control.	Comment by Nayanmoni Buragohain: Write in singular form	Comment by Nayanmoni Buragohain: Delete this	Comment by Nayanmoni Buragohain: No need to write repeatedly.	Comment by Nayanmoni Buragohain: Write in singular
The enhanced performance of F4 can be attributed to the vital role of iron in critical physiological and biochemical processes. Iron is an essential micronutrient involved in photosynthesis, respiration, and enzyme activation. Its role in chlorophyll synthesis directly enhances photosynthetic efficiency, leading to greater biomass production and improved curd development (Abbas et al., 2010). The application of ferrous sulphate in the soil provides a steady supply of iron to the plant's root zone, while the foliar application of nano iron ensures direct and efficient absorption by the leaves during key growth stages (Sheykhbaglou et al., 2010). Nano iron, with its higher bioavailability, facilitates rapid nutrient uptake, supporting processes like cell division, expansion and carbohydrate metabolism, which are crucial for curd formation and growth (Zareii et al., 2014). The significant improvement in parameters like curd weight, volume, and diameter under F4 suggests that the dual foliar sprays of nano Fe provided an extended window of iron availability, meeting the crop’s nutrient demands during critical developmental phases. The comparable performance of F3 indicates that even a single foliar application of nano iron can deliver sufficient iron for notable yield improvements, underscoring the efficiency of nano-based fertilizers (Patel et al., 2023). The results obtained for the impact of iron on yield and yield attributing traits highlights the pivotal role of iron in improving yield attributes of sprouting broccoli. The combined application of ferrous sulphate and nano iron, particularly with two foliar sprays (F4), proved most effective, demonstrating the potential of integrated nutrient management strategies to enhance crop productivity. However, the similar performance of F3 suggests that a single foliar spray of nano Fe could be a cost-effective alternative for resource-limited conditions. Significant improvement in yield components and yield of crop achieved during present investigation under the application of iron is in close accordance with the findings of Nadi et al. (2013) in faba bean, Atress and Mohamed (2014) in broccoli, Diana and Nehru (2015), Kapoor et al. (2017) in coriander, Bakhtiari et al. (2015) in wheat, Roosta et al. (2015), Sakya (2019), Kumar et al. (2022) in fenugreek, Barla et al. (2023) in mungbean, Farhan et al. (2023) and Ahmed et al. (2024) in broccoli.

4. CONCLUSION
The present study demonstrated that the combined application of 75% recommended dose of ferrous sulphate along with two foliar sprays of nano iron (200 ppm) significantly improved growth-related traits, curd yield and attributing traits of sprouting broccoli under semi-arid conditions of Rajasthan. This integrated nutrient management strategy enhanced plant height, leaf area, curd size, curd yield and other important traits by optimizing iron uptake and utilization. Notably, while the dual foliar application of nano iron 200 ppm proved most effective, the comparable performance of a single foliar spray of nano iron 200 ppm indicates that it could also serve as a more economical and practical option for enhancing broccoli productivity in nutrient-deficient soils.	Comment by Nayanmoni Buragohain: More relevant if  economics(B:C) is presented 
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Table: 1 Impact of iron on plant growth characteristics of spouting broccoli
	Treatments
	Plant height (cm) at 30 DAT
	Plant height (cm) at 60 DAT

	
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled

	F0- Control
	19.72
	19.87
	19.79
	43.52
	44.63
	44.08

	F1-Fe (Ferrous sulphate-100% RD)
	23.70
	24.22
	23.96
	48.24
	50.13
	49.19

	F2-Two foliar application of nano Fe (200 ppm)
	20.66
	21.29
	20.98
	45.16
	47.05
	46.11

	F3-Ferrous sulphate (75% RD) + One foliar application of nano Fe (200 ppm)
	22.28
	23.16
	22.72
	50.10
	52.08
	51.09

	F4-Ferrous sulphate (75% RD) + Two foliar application of nano Fe (200 ppm)
	22.38
	23.25
	22.82
	51.38
	53.61
	52.49

	SEm+
	0.21
	0.22
	0.18
	0.48
	0.52
	0.50

	CD (P=0.05)
	0.60
	0.62
	0.52
	1.38
	1.48
	1.42

	Treatments
	Number of leaves/plants at 30 DAT
	Number of leaves/plants at 60 DAT

	F0- Control
	6.38
	6.49
	6.44
	17.60
	18.52
	18.06

	F1-Fe (Ferrous sulphate-100% RD)
	7.68
	7.85
	7.77
	20.01
	21.34
	20.68

	F2-Two foliar application of nano Fe (200 ppm)
	6.77
	6.81
	6.79
	19.31
	20.62
	19.96

	F3-Ferrous sulphate (75% RD) + One foliar application of nano Fe (200 ppm)
	7.15
	7.33
	7.24
	21.42
	22.03
	21.73

	F4-Ferrous sulphate (75% RD) + Two foliar application of nano Fe (200 ppm)
	7.29
	7.44
	7.37
	21.63
	22.21
	21.92

	SEm+
	0.07
	0.08
	0.08
	0.09
	0.07
	0.08

	CD (P=0.05)
	0.20
	0.24
	0.23
	0.25
	0.20
	0.23







Table: 2 Impact of iron on plant growth characteristics of spouting broccoli
	Treatments
	Leaf area (cm2) at 30 DAT
	Leaf area (cm2) at 60 DAT

	
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled

	F0- Control
	516
	519
	517
	960
	981
	970

	F1-Fe (Ferrous sulphate-100% RD)
	615
	642
	628
	1076
	1102
	1089

	F2-Two foliar application of nano Fe (200 ppm)
	521
	558
	539
	1002
	1031
	1017

	F3-Ferrous sulphate (75% RD) + One foliar application of nano Fe (200 ppm)
	550
	581
	565
	1129
	1139
	1134

	F4-Ferrous sulphate (75% RD) + Two foliar application of nano Fe (200 ppm)
	575
	584
	579
	1152
	1209
	1181

	SEm+
	10
	10
	8
	25
	25
	20

	CD (P=0.05)
	28
	28
	22
	71
	71
	55

	Treatments
	Plant spread (cm2) East-West
	Plant spread (cm2) North-South

	F0- Control
	53.28
	55.15
	54.21
	59.80
	62.70
	61.25

	F1-Fe (Ferrous sulphate-100% RD)
	59.32
	60.28
	59.80
	65.34
	68.01
	66.68

	F2-Two foliar application of nano Fe (200 ppm)
	54.41
	56.22
	55.31
	63.00
	66.62
	64.81

	F3-Ferrous sulphate (75% RD) + One foliar application of nano Fe (200 ppm)
	64.15
	66.34
	65.25
	67.42
	71.04
	69.23

	F4-Ferrous sulphate (75% RD) + Two foliar application of nano Fe (200 ppm)
	65.63
	67.76
	66.69
	69.70
	72.18
	70.94

	SEm+
	0.81
	0.83
	0.68
	0.84
	0.85
	0.74

	CD (P=0.05)
	2.30
	2.37
	1.94
	2.41
	2.44
	2.09







Table: 3 Impact of iron on yield and its attributing characteristics of spouting broccoli
	Treatments
	Number of days from transplanting to curd formation
	Weight of secondary curds/plant (g)
	Volume of secondary curd (cc)

	
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled

	F0- Control
	65.22
	62.41
	63.81
	180.5
	188.2
	184.4
	77.43
	79.89
	78.66

	F1-Fe (Ferrous sulphate-100% RD)
	61.65
	58.39
	60.02
	197.7
	202.8
	200.2
	81.59
	82.58
	82.09

	F2-Two foliar application of nano Fe (200 ppm)
	63.90
	60.63
	62.27
	190.4
	192.7
	191.5
	79.93
	79.99
	79.96

	F3-Ferrous sulphate (75% RD) + One foliar application of nano Fe (200 ppm)
	58.41
	55.36
	56.89
	209.5
	218.9
	214.2
	93.99
	96.28
	95.14

	F4-Ferrous sulphate (75% RD) + Two foliar application of nano Fe (200 ppm)
	55.98
	53.44
	54.71
	215.4
	227.6
	221.5
	94.03
	97.70
	95.87

	SEm+
	0.76
	0.75
	0.71
	3.6
	3.8
	3.2
	1.61
	1.68
	1.40

	CD (P=0.05)
	2.17
	2.14
	2.01
	10.3
	10.8
	8.9
	4.60
	4.81
	3.95

	Treatments
	Diameter of secondary curd (cm)
	Curd yield (g/plant)
	Curd yield (kg/plot)

	F0- Control
	8.34
	8.62
	8.48
	461.2
	472.8
	467.0
	7.38
	7.56
	7.47

	F1-Fe (Ferrous sulphate-100% RD)
	8.69
	8.90
	8.89
	488.6
	508.3
	498.5
	7.82
	8.13
	7.98

	F2-Two foliar application of nano Fe (200 ppm)
	8.56
	8.69
	8.63
	477.1
	488.6
	482.9
	7.63
	7.82
	7.73

	F3-Ferrous sulphate (75% RD) + One foliar application of nano Fe (200 ppm)
	9.19
	9.53
	9.36
	529.1
	552.4
	540.7
	8.47
	8.84
	8.65

	F4-Ferrous sulphate (75% RD) + Two foliar application of nano Fe (200 ppm)
	9.46
	9.86
	9.66
	544.9
	567.4
	556.1
	8.72
	9.08
	8.90

	SEm+
	0.16
	0.16
	0.14
	7.0
	7.0
	6.4
	0.06
	0.07
	0.09

	CD (P=0.05)
	0.44
	0.47
	0.39
	20.0
	20.0
	18.2
	0.18
	0.19
	0.25





