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Abstract
The experiment was conducted at Spices Research Sub-Centre, Faridpur during rabi season 2023-24 to determine the effects of different stage of pinching on growth and yield of fenugreek. The experiment was arranged in completely randomized block design with three replications. Stages of pinching positively affected all the traits examined. Plant height, number branches per plant, number of pods per plant, pod length, number of seeds per pod data was recorded at different days after sowing. Thousand seed weight and seed yield data was recorded at harvesting stage. Highest yield (3222.1 kg/ha) was found from plant pinching at 35 days after sowing and the lowest yield (2494.7 kg/ha) was obtained from no pinching treatment. Almost all parameters showed better result when plants were pinched at 35 days after sowing than plants pinching at 25, 45 days after sowing and no pinching. 
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1. Introduction
Fenugreek (Trigonella foenum-graecum L.), 2n=16 is a multipurpose crop grown during winter season belongs to the family Leguminosae. Fenugreek is an annual herb is well known as flavor, curry powder, and spice [1]. The crop is autogenous flowers occasionally attracted to insects [2]. Fenugreek is grown on a wide range of soils with well drained loams or sandy loams [3]. Fenugreek is a multipurpose crop used as food, feed, spices, and medicinal plant, and the oil is also used in perfumery in France [4]. The dried seeds, leaves and tender shoots are all consumed and are valued as food flavouring agent and medicine. Fenugreek leaf has been shown to be toxic to bacteria, parasites and fungi. A issue of Current Science journal noted the antifungal properties of fenugreek. It is a rich source of protein, carbohydrates, minerals (iron and calcium) and vitamins (A, B2 & C) and having aromatic qualities. Being a leguminous vegetable, it fixes atmospheric nitrogen in the soil which helps in improving soil fertility. The importance of fenugreek seed has further increased due to the presence of alkaloids „diosgenin‟ and trigonelli” having pharmaceutical use. Besides its utilization as spice, it has been consumed as a medicinal herb due to its beneficial health effects such as reducing the level of blood glucose in diabetics, controls the growth of cancer, lowers the level of cholesterol, prevents or delays oxidation by free radicals and improved immunological activities [5]. Fenugreek seeds are rich in protein (6.3%), fat (9.5%), carbohydrates (42.3%) and vitamin A (1040 W). Besides, it contains gum (22.06%), trigonellin (0.13–0.35%), diosgenin (1.0 g). Hence, fenugreek can be appraised among the wonder spices with the huge scope in endorsing it as an outstanding and worthy source of nutraceutical [6]. It reduces blood cholesterol and blood sugar levels. It adds flavor and also act as a nutritive food. The value added products of fenugreek such as fenugreek powder and oleoresins are exported. The crop is used as green manuring; green leaves have been used as vegetable and seed production for the international market of condiments or feed [6]. Currently, its seeds are highly demanded in the market and it can have great economic value for both producers and countries [7]. Currently, its seeds are highly demanded in the market and it can have great economic value for both producers and the country [8]. Inspite of great utility and importance as spice, leafy vegetable, medicinal and cosmetic value, a little attention has been paid to evolve suitable package of practices for profitable cultivation of fenugreek. Among the various cultural practices, proper time of sowing is a prerequisite climatic factors such as temperature, duration of bright sunshine and relative humidity differs with sowing time of the crop, which ultimately influence the growth and yield of the crop in fenugreek [8].  Fenugreek is mainly grown as leafy vegetable throughout Faridpur rigion.In general, the crop requires cool climate during vegetative growth and warm dry climate during maturity. Rabi season sowing is recommended for leaf crop under coastal A. P. conditions [9]. The optimum sowing and harvesting date paves the way for better-use of time, light, temperature, precipitation and other factors [10]. Apical bud pinching helps in altering the source – sink relationship by curbing the vegetative growth and hastening reproductive phase. It also helps in production of side shoots or branches thus resulting in increased photosynthetic activity and accumulation of more photosynthates ultimately resulting in increased seed size and yield [11]. Cutting management or pinching practice greatly influences the growth and yield attributes in fenugreek [12]. Cutting of herbage at early stages of growth induces uniformity in growth, flowering and seed setting in fenugreek [13]. In order to get higher production of good quality vegetable and seed spice optimum pinching stage should be identified. 
2. Materials and Methods
The experiment was conducted at Spices Research Sub-Centre, Faridpur during rabi season, 2018-2019 to find out the effects of different stage of pinching on growth and yield of Fenugreek. The experimental field belongs to high land of Low Ganges River Floodplain (AEZ 12) with clay loam in texture having 7.6-8.1 soil pH. The experiment was laid out in a Randomized Complete Block Design with three replications.  The unit plot size was 3m x 1.5 m. BARI Methi-2 was used as test crop. Seeds was sown on 12 November in 2018, maintaining 30 cm x 10 cm spacing. In addition to 5 t/ha of cow dung, the crop was fertilized with P35K68S20 B1.5 kg/ha. The entire amount of cow dung, P, K and S were applied during final land preparation. The N was applied with 3 equal splits at 20, 40 and 60 days after sowing. To control foot rot disease, the crop was sprayed with `Bavistin' (Carbendazim) @ 2g/L of water at 30 and 40 DAS. The experiment comprised of four pinching stage viz., No pinching, Pinching at 20 DAE 30 DAE and 40 days after emergence (DAE). The apical twig was harvested and used as leafy vegetable. Plant height (cm), Number of branch per plant, Number of pod per plant and length of pod was measured at 50 and 75 days after sowing (DAS) and at the time of harvest. Plant height (cm) from the ground level to the growing tip of the main stem. Observations recorded on five plants from each plot and expressed in centimeter. Number of branches per plant, number of primary branches per plant was counted for each plant at 45 and 75 days after sowing and at the time of harvest. Length of pod (cm) was calculated by measuring the pod length of 10 randomly selected pods from each replication using a measuring scale. Seed yield per hectare after threshing and winnowing clean grains obtained from individual plot were weighed.
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3. Result and Discussion
Yield and the yield components of fenugreek were significantly affected by different stages of pinching. Data was collected at 50, 75 days after sowing and at the time of harvest. 
At 50 days after sowing maximum plant height (68.06 cm) was measured from no pinching treatment and shortest plant was measured where plants were pinched at 45 days after sowing. Maximum number of branches per plant was obtained from plants pinched at 25 days after sowing and minimum number of branches was calculated from plants were pinched at 45 days after sowing. The data clearly indicated that the number of branches increased up to single pinching (cutting) and decreased in subsequent pinching. This may be due to pinching effect of apical buds, which resulted in production of more branches and restriction to vertical growth initially on account of effective translocation of hormones, particularly auxins which are being diverted to the potential and tertiary shoot buds which in normal conditions remain dormant. Number of branches decreased with increase in the age of plant and cutting treatments. Activating the lateral dormant buds by arresting the terminal growth through pinching of apical bud would have facilitated the significant increase in number of branches. These results are in conformity with Tehlan and Thakral [14] in fenugreek. Number of pod per plant shows no significant difference at this stage. 
Table 1:  Effect of stage of pinching on yield attributes of fenugreek at 50 days after sowing
	Treatments
	Data collected at 50 Days after sowing

	
	Plant height (cm)
	No.of branches/plant
	No. of pods/plant

	No pinching
	68.06
	5.93
	54.3

	Pinching at 25 DAS
	64.63
	6.06
	55.4

	Pinching at 35 DAS
	58.06
	6.13
	62.3

	Pinching at 45 DAS
	57.80
	5.80
	48.90

	Level of Signif.
	*
	NS
	NS

	CV(%)
	4.75
	9.18
	12.62



The data indicated that the pinching treatment having significant effect on plant height, number of branches per plant and number of pod per plant. Data recorded at 75 days after sowing the highest number of branches per plant (7.86) was obtained from the plant pinched at 35 days after sowing and lowest number of branches per plant (6.33) was found in no pinching treatment (control). Maximum number of pod per plant (78.00) and longest pod (12.06 cm) also found from plant which was pinched at 35 days after sowing, whereas minimum number of pod per plant (69.40) and shortest pod per plant (11.70) was obtained no pinching treatment. Activation of lateral dormant buds by arresting the terminal growth through pinching of apical bud would have facilitated the significant increase in number of branches plant-1. which indicates that increase in number of pinching induces more number of branches which produce more number of leaves in the treatment which might have produced and translocated more photosynthates resulting in higher growth attributes viz., number of branches there by more fresh weight in fenugreek. The results are in agreement with [15] in okra, [16] in chick pea and [17] and [18] in fenugreek.


Table 2:  Effect of stage of pinching on yield attributes of fenugreek at 75 days after sowing
	Treatments
	Data collected at 75 Days after sowing

	
	Plant height 
(cm)
	No. of branches/plant
	No. of pods/plant
	Length of pod (cm)

	No pinching
	82.93
	6.33
	69.40
	11.70

	Pinching at 25 DAS
	76.90
	6.96
	78.00
	11.73

	Pinching at 35 DAS
	72.00
	7.86
	91.8
	12.06

	Pinching at 45 DAS
	67.56
	6.80
	72.50
	11.16

	Level of Signif.
	***
	*
	***
	NS

	CV(%)
	3.70
	6.47
	4.51
	3.53



At harvesting stage, the longest plant (83.20 cm) was measured from no pinching treatment and the shortest plant (68.03 cm) was obtained from plant pinching at 45 days after sowing. It clearly indicates that the plant height was considerably decreased with increased number of pinching treatments, which could be due to suppressed root and shoot growth. This might also be due to the fact that as there was no pinching shock received, plants continued their vegetative growth using its stored food material which otherwise could be lost by successive pinching treatments. These findings are in agreement with the findings [19]. The plant height was increased with no pinching and the present result is in line with the findings [17] in fenugreek. Maximum number of branches per plant (8.13), number of pod per plant (93.76), highest pod length (13.10 cm), higher number of seeds per pod (18.93), maximum seed weight (13.03) was found in plant which was pinched at 35 days after sowing, Other hand the minimum number of branches per plant (6.60), number of pod per plant (71.63), pod length (12.06 cm), lower number of seeds per pod (15.60), minimum seed weight (11.33 g) was found from plant pinching at 35 days after sowing. These results are attributed mainly because the pinching of plants prolongs the vegetative growth which is very well evidenced from the delayed flowering in the plants pinched at 35 DAS. As the vegetative growth was extended the photosynthetic activity was also maximum in Pinching at 35 DAS as compared to Pinching at 25 DAS and no pinching. Thus pinching improves the translocation of photosynthates from source to sink increasing the chlorophyll content in leaf tissue inturn resulted in the significant increase in crude protein content due to pinching at 35 DAS. These results may be attributed due to increased nitrogen concentration in seed which is an integral part of protein. Galactomannon differed non-significantly due to pinching.  
The highest yield (3222.1 kg/ha) was calculated from pinching at 35 days after sowing and the lowest yield (2494.7 kg/ha) was found from no pinching treatment. Beneficial effect noticed with pinching perhaps could be related to effective synthesis and translocation of photosynthates from source to sink which is evident with higher seed weight. The results are in line with [16], [17] in fenugreek and [19] in chick pea. It also found that improved seed quality when seed crop was obtained following one leaf cutting [20 & 21]. Seed quality attributes were significantly higher in pinched plants suggesting that pinching of apical bud greatly influenced the seed quality. The better performance of pinched plants was because of more number of branches, increase in photosynthetic area leading to higher photosynthetic rate, accumulation of more photosynthates resulting into better seed development which ultimately caused better seed germination and seedling vigour index. Similar increase in germination and decrease in electrical conductivity of seed leachate with apical bud pinching at 45 DAS were noticed [15] in okra while, increased vigour index with apical pinching was also reported [22] in okra.
Table 3:  Effect of stage of pinching on yield and yield attributes of fenugreek at Harvesting stage
	Treatments
	Data collected at Harvesting Stage

	
	Plant height
(cm)
	No. of branches/plant
	No. of pods/
plant
	Length of pod (cm)
	Seeds/
pod
	1000-seed weight (g)
	Yield
(kg/ha)

	No pinching
	83.20
	6.60
	71.63
	12.06
	15.60
	11.33
	2494.7

	Pinching at 25 DAS
	77.36
	7.23
	80.53
	12.33
	17.76
	12.33
	2834.7

	Pinching at 35 DAS
	72.33
	8.13
	93.76
	13.10
	18.93
	13.03
	3222.1

	Pinching at 45 DAS
	68.03
	7.10
	75.30
	12.13
	17.50
	11.63
	2539.2

	Level of Signif.
	**
	*
	**
	***
	*
	**
	**

	CV(%)
	3.37
	6.33
	4.76
	1.00
	6.13
	2.79
	8.81



Conclusion:
From above result it was concluded that, plants pinching at 35 days after sowing gave better result than plants pinching at 25, 45 days after sowing and no pinching.
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