Effect of curd cutting techniques and micronutrient application on plant growth and yield of cauliflower (Brassica oleraceae var. botrytis L.) for seed production

Abstract
Cauliflower (Brassica oleracea var. botrytis L.) is an important member of Cruciferae having chromosome number 2n= 2x=18. The present investigation entitled “Curd Cutting Techniques and Micronutrients Application on Seed Yield and Quality of Cauliflower (Brassica oleracea var. botrytis L.)” was conducted at vegetable seed production farm, Department of Horticulture (Vegetable & Floriculture), BAC, Sabour for two years 2019-20 and 2020-21. There was two level of boron in form of borax (0.3% and 0.4%) and molybdenum (Mo) in the form of ammonium molybdate (0.15% and 0.20%) sprayed at 40 and 60 days after transplanting.  Four curd cutting techniques were applied viz., intact curd (S1), scooping (S2), cross cutting (S3) and one fourth curd removal (S4) on variety (Sabour Agrim) the design of the experiment was Factorial Randomised Block Design with 36 treatment combinations which were replicated thrice. The effect of curd cutting techniques revealed that significantly maximum plant height (82.99 cm), number of leaves per plant (21.92), curd polar diameter (12.31cm), curd equilateral diameter (22.79 cm), seed yield per plant (48.67 g), least days taken to maturity of siliqua (183.06 days) were recorded in scooping (S2) central portion of curd was removed these were significantly superior to other curd cutting methods. The minimum plant height (78.82 cm), number of leaves per plant (19.31), curd polar diameter (10.77 cm), curd equilateral diameter (19.46cm), seed yield per plant (20.76 g), and maximum days taken to maturity of Siliqua (184.37) were recorded with (S1) intact curd. 
The effect of micronutrient application revealed that maximum plant height (84.41cm), number of leaves per plant (22.70), curd polar diameter (12.14 cm), curd equilateral diameter (23.13 cm), seed yield per plant (43.45 g) and least days to taken maturity of siliqua (180.88  days) were recorded with foliar application of 0.3% boron with 0.15% molybdenum (M5). 
	The interaction effect due to curd cutting techniques and micronutrients  for number of leaves per plant, curd equilateral diameter and seed yield per plant was found to be significant meaning thereby that different methods of curd cutting influenced with micronutrients  and vice-versa., the treatment combinations S2M5 ( scooping with 0.3% boron and 0.15% molybdenum) gave the maximum plant height (87.41 cm),  number of leaves per plant (24.67), curd polar diameter was (13.81 cm), curd equilateral diameter (25.24 cm), seed yield per plant (63.31 g ) and least days taken to maturity of siliqua (176.50 days). 
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Introduction
“Cauliflower (Brassica oleracea var. botrytis L.) is an important cruciferous vegetable crop, often referred to as the “aristocrat” of the cole group. It possesses the same chromosome number (2n = 18) as other members of the Brassicaceae family. The term “cauliflower” is derived from the Latin words caulis (cabbage) and floris (flower). The crop is believed to have originated in the Mediterranean region of Southern Europe and was first introduced to India from England in 1822” (Chatterjee, 1986).

“Globally, India ranks as the largest producer of cauliflower, followed by China, France, Italy, Spain, and Poland. In India, cauliflower is cultivated over an area of 0.46 million hectares with an annual production of 9.17 million metric tonnes and a productivity of 19.8 metric tonnes per hectare” (Anonymous, 2018–19). In Bihar, the crop covers an area of 36,500 hectares, producing 1147.76 metric tonnes, with an average productivity of 17.46 t/ha (Anonymous, 2017–18). The major cauliflower-producing states in India include Bihar, Odisha, West Bengal, Uttar Pradesh, Himachal Pradesh, Assam, and Karnataka. Within Bihar, the districts of Patna, Nalanda, Bhojpur, Rohtas, and Kaimur are among the leading cauliflower-producing regions.
“Cauliflower is primarily cultivated for its tender white curd, which is a rich source of protein, carbohydrates, phosphorus, calcium, iron, and ascorbic acid. Morphologically, the curd consists of numerous hypertrophied branches that terminate the main stem. It is essentially a highly suppressed, extremely ramified, and hypertrophied flower stalk. The stem is stout and short, while the leaves are long, oblong to elliptic in shape. The flowers exhibit the typical characteristics of the Cruciferae family, with four sepals, four petals, six stamens (four long and two short), and a bicarpellary superior ovary that develops into a characteristic fruit known as a siliqua” (Sharma, 1995).

“Cauliflower is a cross-pollinated crop, and pollination is predominantly carried out by honeybees. The crop thrives best under a cool and moist climate, being highly sensitive to both excessive heat and very low temperatures” (Din et al., 2007). The tropical group of cauliflower forms curds at 20–27°C, whereas the temperate group requires 10–16°C. Due to its sensitivity, even slight fluctuations in temperature can cause curd abnormalities, crop failure, or reduced yield and productivity.
Seed production of cauliflower is also highly influenced by climatic conditions. The seed of early and mid-season varieties can be produced successfully under subtropical conditions of the north Indian plains, whereas late-season varieties require temperate conditions of high hills for proper seed set and development. In Bihar, temperatures remain relatively high until the end of October, then gradually decline through mid-December, staying low until mid-February, after which they rise sharply. Since cauliflower varieties are highly specific in their climatic requirements, such fluctuations significantly influence their growth, curd development, and seed production potential.
Seed production in cauliflower is highly influenced by prevailing temperatures, particularly during flowering and seed-setting stages (Mohanty and Srivastava, 2002). Padda and Singh (1981) noted that the climatic requirements for seed stalk development in different cauliflower cultivars are very precise. Successful seed production is largely dependent on curd formation and subsequent bolting. Bolting, in turn, is influenced by the type and compactness of the curd; loose curds bolt easily, whereas compact curds require a longer duration to bolt.
To facilitate bolting, various curd-cutting methods such as scooping, cross-cutting, and one-fourth curd removal are practiced. These techniques significantly affect branching, seed yield, and seed quality (Kumar et al., 2000). Curd-cutting is considered one of the most important technologies for quality seed production in cauliflower (Choudhury, 1979; Sinohara, 1984). Specifically, scooping the central portion of a fully developed curd has been reported to promote early emergence of flower stalks (Choudhury, 1987). Curd scooping not only accelerates bolting and flowering but also contributes to higher seed yields (Rashid and Singh, 2000).
Micronutrients play a vital role in plant physiology and are essential for various metabolic activities, including respiration, meristematic development, chlorophyll synthesis, photosynthesis, and the formation of tannins and phenolic compounds (Anonymous, 2007). Foliar application of micronutrients has been shown to have significant effects on flowering, fruiting, pollen germination, cell division, and carbohydrate metabolism.
Molybdenum, in particular, is an essential micronutrient for optimal growth and development. It is directly involved in nitrogen metabolism through the nitrate reductase enzyme, which reduces nitrate to nitrite, marking the first step in nitrogen incorporation into plant proteins (Marschner et al., 1995; Bambara and Ndakidemi, 2010). Molybdenum also functions as a co-factor of nitrogenase, facilitating biological nitrogen fixation, with deficiencies leading to reduced nodulation and nitrogen fixation (Bambara and Ndakidemi, 2010). Jongruaysup et al. (1993) reported that crops forming symbiotic relationships with Rhizobium bacteria exhibit higher molybdenum requirements. Furthermore, foliar application of molybdenum has been shown to enhance nodulation and nitrogen fixation, thereby improving plant growth (Elkhatib, 2009; Chahal and Chahal, 1991).
In view of these facts, the present investigation was undertaken to generate scientific information on the influence of boron and molybdenum on growth, seed yield, and quality parameters of cauliflower.
Materials & Methods:
 	The field experiment was conducted during the kharif seasons of 2019–20 and 2020–21 at the Vegetable Research Farm, with laboratory analyses carried out in the Department of Horticulture (Vegetable & Floriculture) and the Department of Seed Science and Technology, Bihar Agricultural College, Sabour, Bhagalpur, a constituent unit of Bihar Agricultural University, Sabour, Bhagalpur.
The experimental site, Bihar Agricultural College, Sabour, is located about 10 km from Bhagalpur town, at 25°15′40″ N latitude, 87°2′42″ E longitude, and 46 m above mean sea level, situated in the Indo-Gangetic plains of North India.
The experiment comprised two levels of boron applied as borax (0.3% and 0.4%) and two levels of molybdenum applied as ammonium molybdate (0.15% and 0.20%), sprayed at 40 and 60 days after transplanting. In addition, four curd-cutting techniques were tested: intact curd (S₁), scooping (S₂), cross-cutting (S₃), and one-fourth curd removal (S₄), using the cauliflower variety Sabour Agrim. The experiment was laid out in a factorial randomized block design (FRBD) with 36 treatment combinations, each replicated three times.
The experiment included the following micronutrient treatment combinations:
· M₀ – Control (no spray)
· M₁ – Boron @ 0.3% (B 0.3%)
· M₂ – Boron @ 0.4% (B 0.4%)
· M₃ – Molybdenum @ 0.15% (Mo 0.15%)
· M₄ – Molybdenum @ 0.20% (Mo 0.20%)
· M₅ – Boron 0.3% + Molybdenum 0.15%
· M₆ – Boron 0.3% + Molybdenum 0.20%
· M₇ – Boron 0.4% + Molybdenum 0.15%
· M₈ – Boron 0.4% + Molybdenum 0.20%
Seeds of the cauliflower variety Sabour Agrim were used for raising seedlings. The seed lot was tested for germination prior to sowing, which recorded 94% germination. For nursery raising, raised beds (15 cm height) of 3.0 × 1.0 m size were prepared. Seeds were sown on 31st July, 2019 for the first season and on 31st July, 2020 for the second season, in lines on the prepared beds. After sowing, seeds were covered with a thin layer of soil mixed with well-decomposed farmyard manure, followed by mulching with dry paddy straw. The mulch was removed in the afternoon immediately after seed sprouting to ensure proper emergence and seedling growth.
The nursery was managed with regular weeding and light irrigations as per requirement. Plant protection measures were undertaken to maintain healthy seedlings. To facilitate easy uprooting, the nursery beds were irrigated one day prior to transplanting. Healthy seedlings of 4–5 weeks age with 4–5 true leaves, uniform size, and vigorous growth were carefully uprooted in the afternoon. The seedlings were treated with the respective microbial inoculants for 20 minutes before transplanting. Transplanting was carried out treatment-wise in the main field, followed by light irrigation using a watering can for four consecutive mornings to ensure proper establishment.
Results and Discussion:
The pooled mean data over two years on plant growth and seed yield of cauliflower, as influenced by different curd-cutting techniques and micronutrient application, revealed significant variations. Among the curd-cutting techniques, scooping (S₂), where the central portion of the curd was removed, recorded the highest values for plant height (82.99 cm), number of leaves per plant (21.92), curd polar diameter (12.31 cm), curd equatorial diameter (22.79 cm), and seed yield per plant (48.67 g). It also resulted in the least number of days to siliqua maturity (183.06 days). These results were significantly superior to all other curd-cutting methods. In contrast, intact curd (S₁) recorded the lowest plant height (78.82 cm), number of leaves per plant (19.31), curd polar diameter (10.77 cm), curd equatorial diameter (19.46 cm), and seed yield per plant (20.76 g), along with the maximum number of days to siliqua maturity (184.37 days) (Kumari, 2022).
The effect of micronutrient application indicated that the foliar application of 0.3% boron with 0.15% molybdenum (M₅) resulted in maximum plant height (84.41 cm), number of leaves per plant (22.70), curd polar diameter (12.14 cm), curd equatorial diameter (23.13 cm), and seed yield per plant (43.45 g). It also recorded the minimum number of days to siliqua maturity (180.88 days).

The interaction effect of curd-cutting techniques and micronutrient application was found to be significant for number of leaves per plant, curd equatorial diameter, and seed yield per plant. This implies that the response of curd-cutting methods was influenced by micronutrient treatments and vice versa. Among the treatment combinations, S₂M₅ (scooping with foliar application of 0.3% boron + 0.15% molybdenum) recorded the highest plant height (87.41 cm), maximum number of leaves per plant (24.67), curd polar diameter (13.81 cm), curd equatorial diameter (25.24 cm), seed yield per plant (63.31 g), along with the minimum number of days to siliqua maturity (176.50 days) (Meena, 2017).
The pooled data from the experiment conducted during 2019–20 and 2020–21 indicated that plant height plays a crucial role in determining seed yield. Taller plants are generally preferred, as they tend to develop a greater number of branches, which subsequently bear more siliquae, thereby enhancing productivity. These findings are consistent with the observations of Kumar et al. (2014).
The present results also align with the reports of Sharma et al. (2002), Prasad and Yadav (2003), Alam (2007), and Kamal Kant et al. (2013). Singh et al. (2011) further highlighted that the interaction between varying doses of boron and its application methods significantly influenced the growth and yield of cauliflower. Nason and McElroy (1963) emphasized the essential role of boron in several metabolic processes, particularly in cell development and differentiation. Similarly, Patel et al. (2017) demonstrated that the application of boron and molybdenum, in combination with the recommended dose of fertilizer (RDF), significantly improved vegetative growth parameters (such as plant height, stem circumference, plant spread, number of leaves, and leaf dimensions), along with curd weight, yield, and physico-chemical quality of cauliflower curds.
Molybdenum plays a vital role in atmospheric nitrogen fixation, as it enhances the nitrogen-fixing capacity of plants and facilitates the reduction of nitrates to ammonia, which is subsequently incorporated into amino acids within plant cells. Sharma et al. (2002), in their study on cauliflower, suggested that the increase in plant height and number of leaves could be attributed to the promotive effect of molybdenum on vegetative growth, which enhances photosynthetic activity. Similar observations were reported by Singh and Rajput (1976), Muthoo et al. (1987), Chandan et al. (2013), Rahman et al. (1992), and Moklikar et al. (2018), who found that boron application through foliar spray significantly increased leaf number in cauliflower.

The maximum polar and equatorial curd diameters were observed under S₂ (scooping) treatment. This may be attributed to the role of boron, which improves curd diameter and weight by enhancing carbohydrate translocation from the source (photosynthetic tissues) to the storage organs. Boron is known to regulate carbohydrate transport, thereby improving seed and fruit setting (Singh et al., 2011; Sisler et al., 1956). These results are in close agreement with the findings of Kumar and Chaudhary (2002), Singh (2003; 2011), Pizeetta et al. (2005), and Pushpanjali and Pankaj (2018) in cauliflower.

Prasad and Yadav (2003) also reported that in cauliflower cv. Snowball-16, the application of four concentrations of boron and molybdenum (0, 0.1, 0.2, and 0.3%) revealed that 0.3% boron and 0.3% molybdenum, either individually or in combination, were superior to other treatments. These doses significantly improved growth traits (plant height, number of leaves per plant, root length, stem length, stem diameter, and plant weight) as well as yield-attributing characters (curd height, curd weight, and curd diameter) compared to the control (Maida et al., 2014).
Curd scooping facilitated easier bolting, quicker emergence of flower stalks, and early flowering, which is in agreement with the findings of Rashid and Singh (2000) in cauliflower. In the present study, different doses of micronutrients significantly influenced the number of days required for siliqua maturity, with the least duration being observed under boron and molybdenum application. These results are consistent with Thakur et al. (1991), who reported that boron application not only enhanced curd yield but also induced earliness in curd maturity.

The beneficial effect of boron may be attributed to its role in preventing physiological disorders such as stem hollowness and curd browning or brown rot, thereby supporting the development of healthy flower stalks. Boron is also essential for pollen tube growth during pollination, which is critical for effective fertilization, good seed set, and siliqua development. Moreover, it is believed that boron enhances nectar secretion in flowers, thereby attracting more pollinating insects. Conversely, boron deficiency may reduce pod formation due to death of terminal shoot meristems, degeneration of conductive tissues, and poor fertilization.

The positive association between borax application and seed yield in cauliflower observed in the present study is in line with earlier findings of Venkataratnam (1961), Mishra (1992), Sharma (2002), Jana (2004), and Deepika and Pitagi (2015).

Conclusion
It may be concluded that scooping (S₂) in combination with the foliar application of 0.3% boron and 0.15% molybdenum at 40 and 60 days after transplanting proved most effective for obtaining higher seed yield with an improved benefit–cost ratio. This treatment was also superior in enhancing seed quality parameters such as germination percentage and 1000-seed weight. The treatment combination of curd scooping with foliar application of 0.3% boron alone ranked second in overall performance.
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Table 1 : Effect of Curd Cutting Techniques and Micronutrients on Plant Height (cm) during 2019-20 and 2020-21 (pooled)
	Dose of
Micronutrients
	Intact Curd (S ₁)
	Scooping (S ₂)
	Cross cutting (S ₃)
	One fourth curd removal (S₄)
	Mean

	M0- (Control) 
	73.21
	71.23
	74.69
	75.92
	73.76

	M1- B (0.3%)
	81.36
	81.15
	81.96
	83.89
	82.09

	M2 - B (0.4%)
	78.12
	85.39
	82.50
	81.59
	81.90

	M3- Mo (0.15%)
	80.02
	85.84
	83.05
	81.36
	82.57

	M4- Mo (0.20%)
	76.80
	85.30
	82.34
	81.54
	81.49

	M5- B (0.3%) + Mo (0.15%)
	83.47
	87.41
	83.85
	82.93
	84.41

	M6- B (0.3%) + Mo (0.20%)
	80.93
	85.46
	83.40
	81.88
	82.92

	M7- B (0.4%) + Mo (0.15%)
	79.18
	85.25
	82.08
	79.98
	81.62

	M8- B (0.4%) + Mo (0.20%)
	76.34
	79.92
	80.01
	78.44
	78.68


	Mean
	78.82
	82.99
	81.54
	80.84
	

	
	S
	M
	SXM
	
	

	CD (p=0.05)
	3.34
	4.28
	3.44
	
	



Table-2 Effect of Curd Cutting Techniques and Micronutrient on Number of Leaves per Plant during 2019-20 and 2020-21 (pooled)
	Dose of
Micronutrients
	Intact Curd (S ₁)
	Scooping (S ₂)
	Cross cutting (S ₃)
	One fourth curd removal (S₄)
	Mean

	M0- (Control) 
	12.17
	12.84
	18.03
	18.04
	15.27

	M1- B (0.3%)
	21.20
	23.57
	21.40
	22.40
	22.14

	M2 - B (0.4%)
	20.47
	22.43
	21.47
	22.23
	21.65

	M3- Mo (0.15%)
	21.00
	23.03
	21.73
	22.40
	22.04

	M4- Mo (0.20%)
	20.46
	22.87
	21.43
	22.20
	21.74

	M5- B (0.3%) + Mo (0.15%)
	21.27
	24.67
	21.93
	22.94
	22.70

	M6- B (0.3%) + Mo (0.20%)
	21.13
	23.27
	21.83
	21.40
	21.91

	M7- B (0.4%) + Mo (0.15%)
	18.60
	22.60
	21.40
	21.10
	20.92

	M8- B (0.4%) + Mo (0.20%)
	17.45
	22.00
	20.80
	20.50
	20.19


	Mean
	19.31
	21.92
	21.11
	21.47
	

	
	S
	M
	SXM
	
	

	CD (p=0.05)
	0.56
	1.07
	1.26
	
	



Table-3 Effect of Curd Cutting Techniques and Micronutrient on Curd Polar Diameter (cm) during 2019-20 and 2020-21 (pooled)

	Dose of
Micronutrients
	Intact Curd (S ₁)
	Scooping (S ₂)
	Cross cutting (S ₃)
	One fourth curd removal (S₄)
	Mean

	M0- (Control) 
	9.68
	9.86
	10.11
	10.07
	9.93

	M1- B (0.3%)
	10.29
	13.34
	11.50
	11.89
	11.76

	M2 - B (0.4%)
	11.11
	12.17
	11.37
	11.68
	11.58

	M3- Mo (0.15%)
	11.25
	12.75
	11.41
	11.71
	11.78

	M4- Mo (0.20%)
	10.89
	12.12
	11.39
	11.66
	11.52

	M5- B (0.3%) + Mo (0.15%)
	11.31
	13.81
	11.52
	11.94
	12.14

	M6- B (0.3%) + Mo (0.20%)
	11.27
	12.72
	11.49
	12.32
	11.95

	M7- B (0.4%) + Mo (0.15%)
	10.76
	12.04
	11.37
	11.64
	11.45

	M8- B (0.4%) + Mo (0.20%)
	10.40
	12.02
	11.31
	11.62
	11.34


	Mean
	10.77
	12.31
	11.28
	11.62
	

	
	S
	M
	SXM
	
	

	                  CD (p=0.05)
	0.57
	1.56
	0.83
	
	



Table-4 Effect of Curd Cutting Techniques and Micronutrient on Curd Equilateral 
Diameter (cm) during 2019-20 and 2020-21 (pooled)

	Dose of
Micronutrients
	Intact Curd (S ₁)
	Scooping (S ₂)
	Cross cutting (S ₃)
	One fourth curd removal (S₄)
	Mean

	M0- (Control) 
	16.29
	15.75
	15.80
	17.44
	16.32

	M1- B (0.3%)
	20.78
	24.17
	20.84
	23.21
	22.25

	M2 - B (0.4%)
	20.09
	23.12
	22.07
	22.73
	22.00

	M3- Mo (0.15%)
	20.91
	23.68
	22.21
	23.02
	22.45

	M4- Mo (0.20%)
	19.97
	23.12
	22.15
	22.77
	22.00

	M5- B (0.3%) + Mo (0.15%)
	20.75
	25.24
	22.99
	23.53
	23.13

	M6- B (0.3%) + Mo (0.20%)
	20.54
	23.98
	22.10
	23.12
	22.44

	M7- B (0.4%) + Mo (0.15%)
	18.61
	22.91
	21.97
	22.25
	21.43

	M8- B (0.4%) + Mo (0.20%)
	17.22
	23.10
	21.35
	22.12
	20.95


	Mean
	19.46
	22.79
	21.27
	22.24
	

	
	S
	M
	SXM
	
	

	CD (p=0.05)
	1.13
	0.88
	1.39
	
	



Table-5  Effect of Curd Cutting Techniques and Micronutrient on Days to Maturity of Siliqua during 2019-20 and 2020-21 (pooled)

	Dose of
Micronutrients
	Intact Curd (S ₁)
	Scooping (S ₂)
	Cross cutting (S ₃)
	One fourth curd removal (S₄)
	Mean

	M0- (Control) 
	191.67
	189.00
	190.83
	190.17
	190.42

	M1- B (0.3%)
	180.00
	184.17
	184.00
	179.17
	181.83

	M2 - B (0.4%)
	184.67
	184.83
	182.00
	179.33
	182.71

	M3- Mo (0.15%)
	186.67
	181.17
	183.50
	186.00
	184.33

	M4- Mo (0.20%)
	181.00
	182.17
	181.50
	180.17
	181.21

	M5- B (0.3%) + Mo (0.15%)
	181.33
	176.50
	179.50
	186.17
	180.88

	M6- B (0.3%) + Mo (0.20%)
	181.50
	179.67
	186.33
	185.67
	183.29

	M7- B (0.4%) + Mo (0.15%)
	185.83
	186.00
	181.50
	181.50
	183.71

	M8- B (0.4%) + Mo (0.20%)
	186.67
	184.00
	183.67
	187.50
	185.46


	Mean
	184.37
	183.06
	183.65
	183.96
	

	
	S
	M
	SXM
	
	

	CD (p=0.05)
	3.49
	3.35
	6.13
	
	



Table-6 Effect of Curd Cutting Techniques and Micronutrient on Seed Yield per Plant (g)  during 2019-20 and 2020-21 (pooled)
	Dose of
Micronutrients
	Intact Curd (S ₁)
	Scooping (S ₂)
	Cross cutting (S ₃)
	One fourth curd removal (S₄)
	Mean

	M0- (Control) 
	21.05
	37.95
	33.28
	30.67
	30.74

	M1- B (0.3%)
	26.66
	56.33
	33.33
	42.17
	39.62

	M2 - B (0.4%)
	20.00
	45.32
	31.50
	37.50
	33.58

	M3- Mo (0.15%)
	21.83
	51.67
	31.50
	43.27
	37.07

	M4- Mo (0.20%)
	18.00
	43.83
	27.51
	37.17
	31.63

	M5- B (0.3%) + Mo (0.15%)
	30.00
	63.31
	35.33
	45.17
	43.45

	M6- B (0.3%) + Mo (0.20%)
	24.00
	54.50
	32.83
	44.50
	38.95

	M7- B (0.4%) + Mo (0.15%)
	13.67
	42.84
	28.83
	36.67
	30.50

	M8- B (0.4%) + Mo (0.20%)
	11.67
	42.33
	26.66
	36.33
	29.25


	Mean
	20.76
	48.67
	31.20
	39.27
	

	
	S
	M
	SXM
	
	

	CD (p=0.05)
	2.49
	4.11
	9.50
	
	



