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ABSTRACT
Leaf clipping represents a cost-effective and practical agronomic intervention aimed at enhancing crop yield. This technique involves the removal of approximately one-third of the leaf area and is considered one of the least expensive management strategies available to farmers. In addition to its potential to improve yield, leaf clipping helps mitigate lodging under conditions of excessive vegetative growth by reducing canopy density and plant height. Furthermore, the excised foliage can be utilised as fresh fodder for livestock, thereby providing an additional on-farm resource without adversely affecting the final economic grain yield. An experiment was carried out at Annamalai University during Samba 2023 to study the impact of leaf clipping and split application of nitrogen on productivity and economic returns in Bridegroom rice. The experiment was arranged in FRBD with 3 replications, testing two factors: leaf clipping (3 levels) and nitrogen splits (4 levels). The results showed that 1/3rd leaf clipping at 45 DAT  combined with 6 equal nitrogen splits (basal, 15, 30, 45, 60, and 75 DAT) registered higher yields (Grain -3950 kg/ha & Straw - 6530 kg/ha), Nutrient uptake: N (256 kg/ha), P (24.09 kg/ha), K (271.89 kg/ha) and Nitrogen use efficiency: Agronomic Efficiency (13 kg/kg) and Apparent Nitrogen Recovery (51.6%) over other treatment combination. This combination also recorded higher Economic returns: Gross income (Rs.108, 760), net income (Rs. 58,447), and BCR (2.16). Hence, it is suggested that this combination is a promising strategy for improving Bridegroom rice productivity and profitability.
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1. INRODUCTION
Rice is a vital crop, often called the "Global Grain," feeding 2/3rd of world population. It's grown in 117 countries, with India being a major producer [1]. In India, rice occupies 46.37 m.ha areas and produces around 130.29 m.t of grain with the productivity of 2.8 t/ha. In Tamil Nadu state, rice is grown in 1.93 m.ha areas and produced 7.63 m.t of grains, with the productivity of 3.9 t/ha [2]. Traditional rice varieties are threatened due to modern, high-yielding varieties (HYV). Due to the green revolution, higher yielding varieties have replaced our traditional rice. But most of the improved rice varieties are lack of vitamins and minerals and those varieties do not possess high nutritional benefits.
Tamil Nadu has documented nearly 174 traditional rice varieties. These varieties were named by our ancestors, based on duration, plant height, tillering, flowering stage, grain shape, color, size, grain quality, medicinal use, smell and taste etc. In addition, traditional varieties are good source of numerous bioactive non-vital nutrients with instead of and a variety of agronomic qualities. Traditional rice varieties are high in fiber and rich with minerals including calcium, riboflavin, thiamine, vitamin D, and glutamic acids [3].They are an excellent diet choice for diabetics and hypertensive individuals since they contain low in sugar & fat level, gluten and, a chemical that decreases the body's creation of fat. Among them, bridegroom rice (BGR) is an important indigenous variety offers nutritional benefits; it contains good amount of phosphorus, calcium and magnesium compared to others [4]. However, the productivity is very low due to lodging in nature, poor responsive inorganic fertilizers inadequate application essential plant nutrients and lack of adaptation improved agronomic management practices. Hence, suitable agronomic management practices are needed to increase the yield of Bridegroom rice. Some of them are leaf clipping and application of N in split doses.
Leaf clipping is one of the most affordable methods and least expensive ways to increase yield by cutting one third of leaf, which also has the added benefit of preventing lodging in the event of excessive vegetative growth and giving farmers fresh feed for animals without affecting economic grain yield [5].Therefore, leaf clipping at vegetative stage does not affect the grain yield and raises the overall production. Leaf clipping gives the animal access to more green feed and sustaining adequate feed and preventing lodging without compromising the grain productivity [6]. 
Fertilizers are mostly advised for agricultural plants in order to provide vital nutrients throughout the growth and developmental stage. Rice extracts large quantities of nitrogen from the soil during the vegetative periods. Effective utilization of nitrogen throughout the growth season can be achieved through split application of nitrogenous fertilizers, which also provides more availability of nitrogen in soil, increased uptake of nutrients and improved grain yield. In addition, Split application of nitrogenous fertilizers improves nitrogen absorption, reduces de-nitrification losses, and synchronizes with plant demands, is one way to use nitrogen throughout the growth season effectively [7] & [8]. As far as Bridegroom rice is concerned, combined effect of leaf clipping and split application of nitrogen was not documented well. Therefore, the present investigation was conducted to study the impact of leaf clipping and split application of N on yield, nutrient uptake, NUE and economics of BGR.
2. MATERIALS AND METHODS
A field study was carried out at Annamalai University, Tamil Nadu (11.380 N, 79.720 E, and 5.79 m above MSL) during Samba, 2023. The experiment used a FRBD with 3 replications, having two factors viz.,  Leaf clipping (3 levels): no clipping, clipping at 30 DAT (1/3 leaf), and clipping at 45 DAT (1/3rd leaf) and Nitrogen splits (4 levels): no splits, 4 equal splits (basal; 25; 50; and 75 DAT), 5 equal splits (basal; 20; 40; 60; and 80 DAT), and 6 equal splits (basal; 15; 30; 45; 60; and 75 DAT). BGR seeds were collected from indigenous rice growing farmers at Kollidam block, Mayiladurai District, Tamilnadu. Recommended 60 kg seeds were treated with Carbendazim @ 2g per kg of seed. Pre-germinated seeds were sown in nursery. 30 days old seedlings were transplanted in lines with 2 seedlings/ hill by adopting 20 cm × 15 cm spacing to accommodate a plant population of 33.33 plants m2. The BGR was applied with 150:50:50 kg NPK/ ha. Entire P2O5 was administered as a baseline and K was administered in 4 equal splits at basal; tillering; panicle initiation; and heading stages. Required quantity of N was applied as per the treatments. Yields, nutrient uptake and NUE of BGR were recorded at harvest. Grains were separated by hand threshing, cleaned , dried and the grain and straw yield were recorded at 14 % moisture level. Data analysis was done by following the procedures of critical differences (CD) were calculated at P = 0.05; non-significant differences are marked NS' [9].
3. RESULTS AND DISCUSSION
3.1 Yield
Leaf clipping and split doses of nitrogen addition significantly enhanced the yield of bridegroom rice (Table 1). Among the different days of leaf clipping, 1/3rd clipping at 45 DAT (L3) recorded higher grain (3578 kg/ ha) and straw (6060 kg/ha) yield of bridegroom rice. The per cent increase in grain yield over 1/3rd leaf clipping on 30 DAT (L2) and no leaf clipping L1 was 7.3% and 21.7% respectively. It could be due increased in accumulation of photosynthates in the economic part which caused higher grain and straw yield [10]. One third leaf clipping on 30 DAT (L2) was next in order and recorded relatively higher values for grain (3325 kg/ ha) and straw (5789 kg/ ha) yield over no leaf clipping (L1). The lesser yields (grain - 2826 kg/ ha and straw – 4895/ kg ha) in bridegroom rice were recorded under L1 (no leaf clipping).
	Among the different split dose of N addition, N in 6 equal splits (N4) recorded significantly elevated grain (3646 kg/ ha) and straw (6146 kg/ ha) yield of bridegroom rice which showed almost equal effect with N in 5 equal split which recorded the grain as well as straw yield of 3556 and 5980 kg/ ha, respectively. Recommend N in 4 equal splits was next in order. Increase in grain yield at N in 6 equal splits could be due to the enhanced availability & utilization of N by rice. Split application of N actively involved in photosynthesis, carbohydrate accumulation and grain filling in rice, which produced more number of filled grain and produced higher grain and straw yield [11]. Enhanced grain yield with more in N splits could be due to higher yield attributes coupled with efficient translocation of food material to sink. The lowest yield of Bridegroom rice was observed without N addition (N1). 
Among the treatment combinations, 1/3rd leaf clipping at 45 DAT and application of N in 6 equal splits (L3N4) significantly increased highest grain (3950 kg/ ha) and straw (6530 kg/ ha) yield in bridegroom rice. This was followed by 1/3rd leaf clipping at 45 DAT and application of N in 5 equal splits (L3N3) and recorded the grain and straw yield of 3865 and 6350 kg/ha, respectively. Increased synthesis of carbohydrates might have increased the grain yield due to assimilation of photosynthates  whereas instead split doses of N increased N availability in the soil at all critical growth stages and elevated nutrient uptake by the crop resulted in more growth, and yield attributes more economic yields. This result is in accordance with [12].
3.2 NUTRIENT UPTAKE
The NPK uptake was positively influenced by the leaf clipping and split application of N (Table 1). Among the different days of leaf clipping, 1/3rd leaf clipping at 45 DAT (L3) recorded higher N (237.3 kg/ ha), P (22.16 kg/ ha) and K (265.24 kg/ ha) uptake. This was followed by 1/3rd leaf clipping at 30 DAT (L2) that recorded the NPK uptake of 230, 21.18 and 262.09 kg/ ha, respectively. It could be due to non lodging, erectness of leaves, better utilization of sunlight and improved root growth. Reduced lodging could be due to increased culm diameter and culm wall thickness which favorably enhanced the nutrient uptake by bridegroom rice [13]. The least nutrients uptake was observed under no leaf clipping (L1). 
Regarding N splits, N in 6 equal splits (N4) registered higher N (245.17 kg/ha), P (23.18 kg/ ha) and K (267.51 kg/ ha) uptake, which was on par with N in 5 equal splits (N3) recording NPK uptake of 239.95, 22.33 and 265.55 kg/ ha, respectively. NPK uptake was significantly enhanced with elevated availability of nitrogen level at various growth stages of BGR. Increased N uptake by the crop at more split of N, could be due to higher root length, root volume and elevated dry matter production of bridegroom rice. Split application of N significantly enhanced the P uptake [14]. It may be due to greater concentration of P in both grain and straw with increased N levels. K uptake was mainly due to higher biological production under these treatments which increased the K uptake [15].The least value was registered under no N application (N1) and recorded N uptake of 190.23 kg/ha, P uptake of 17.59 kg/ ha and K uptake of 250.11 kg/ ha. In  the interaction between leaf clipping and N splits, the highest NPK uptake (N -256.6, P - 24.09 and K - 271.89 kg/ ha) by the crop was noticed under 1/3rd  leaf clipping at 45 DAT along with application of N in 6 equal splits (L3N4). This was on par with 1/3rd leaf clipping at 45 DAT and application of N in 5 equal splits (L3N3) recorded N (249 kg/ ha), P (23.29 kg/ ha) and K (268.65 kg/ ha). The least value was recorded under L1N1 (no leaf clipping and no N application) with the recorded values N (179.21 kg/ ha), P (15.05 kg/ ha) and K (243.05 kg/ ha). It could be due to the application of N increased the N rate and photosynthetic activity and enhanced the crop growth [16]. The highest level of NPK resulted in the maximum uptake of nitrogen probably due to close inter-relationship between Nitrogen and Phosphorus metabolism in the plant cell [17].
3.3 NUTRIENT USE EFFICIENCY (NUE)
The NUE viz., agronomic efficiency (AE) and apparent nitrogen recovery (ANR) were significantly influenced by leaf clipping and split application of N (Table 1). Among the different days of leaf clipping, 1/3rd leaf clipping at 45 DAT (L3) recorded higher agronomic efficiency (9.3 kg/kg) and apparent nitrogen recovery (35.29 %) over leaf clipping on 30 DAT (L2) and L1 (no leaf clipping). It could be due increased root growth and elevated availability of N over other treatments [18]. 
With respect to N splits, N addition in 6 equal splits (N4) recorded the higher agronomic efficiency (11 kg/ kg) and apparent nitrogen recovery (44.04 %) of bridegroom rice, which showed almost similar effect with N in 5 equal splits (N3)  recording the agronomic efficiency of 10.4 kg/kg and apparent nitrogen recovery of 40.04 % and significantly superior over others. Split applications showed better use efficiency of N due to higher grain yield and nutrient uptake by the crop. It could be also due to reduced N losses through ammonia volatilization, denitrification, increased the utilization of nutrient throughout crop growth stages by providing higher available nutrients to the plant [19].
Among the treatment combinations, one-third leaf clipping on 45 DAT and split application of nitrogen in 6 equal splits (L3N4) significantly increased the agronomic efficiency (13 kg/ kg) and apparent nitrogen recovery (51.6 %) of bridegroom rice. This was on par with 1/3rd  leaf clipping at 45 DAT and application of N in 5 equal splits (L3N3) which recorded the agronomic efficiency of 12.4 kg/kg and apparent nitrogen recovery of 46.59 %. Leaf clipping at early vegetative stage significantly increased the nutrient 
uptake and split dose of N application significantly enhanced the grain and straw
 yield of bridegroom rice [20].






































Table 1. Effect of leaf clipping and split application of nitrogen on yield, nutrient uptake, and NUE of bridegroom rice
	Treatments
	Yield (kg/ha)
	Nutrient uptake(kg/ha)
	NUE

	
	Grain

	Straw

	
N

	P
	K
	AE
(kg/kg)
	ANR (%)

	Factor - I
	
	
	
	
	
	
	

	L1
	2826
	4895
	213.47
	19.68
	255.61
	5.86
	22.8

	L2
	3325
	5789
	230
	21.18
	262.09
	7.94
	31.51

	L3
	3578
	6060
	237.3
	22.16
	265.24
	9.3
	35.29

	MEAN
	3243
	5581
	226.9
	21.0
	260.98
	7.7
	29.86

	S.Ed
	39.45
	68.14
	4.41
	0.54
	2.12
	0.9
	2.8

	CD (p=0.05)
	81.84
	141.33
	8.93
	1.09
	4.25
	1.9
	4.9

	Factor - II
	
	
	
	
	
	
	

	N1
	2391
	4606
	190.23
	17.59
	250.11
	0
	0

	N2
	3380
	5592
	232.39
	20.91
	260.74
	9.4
	35.42

	N3
	3556
	5980
	239.95
	22.33
	265.55
	10.4
	40.04

	N4
	3646
	6146
	245.17
	23.18
	267.51
	11
	44.05

	MEAN
	3243
	5581
	226.93
	21.0
	260.97
	7.7
	29.87

	S.Ed
	45.56
	78.68
	2.33
	0.35
	0.44
	0.3
	1.0

	CD (p=0.5)
	94.50
	163.20
	4.67
	0.78
	1.89
	0.4
	4.2

	Treatment
Combinations
	
	
	
	
	
	
	

	L1N1
	1801
	3220
	179.21
	15.05
	243.05
	0
	0

	L1N2
	3021
	5160
	219.12
	20.22
	257.82
	6.83
	26.6

	L1N3
	3195
	5505
	225.34
	21.13
	260.23
	7.99
	30.7

	L1N4
	3290
	5695
	230.21
	22.32
	261.35
	8.62
	34

	L2N1
	2548
	5180
	191.6
	18.35
	249.45
	0
	0

	L2N2
	3445
	5678
	234.2
	20.64
	261.83
	9.66
	36.60

	L2N3
	3610
	6085
	245.5
	22.59
	267.78
	10.76
	42.91

	L2N4
	3700
	6215
	248.6
	23.15
	269.28
	11.3
	46.56

	L3N1
	2825
	5420
	199.8
	19.39
	257.84
	0
	0

	L3N2
	3675
	5940
	243.8
	21.89
	262.56
	11.9
	43.06

	L3N3
	3865
	6350
	249
	23.29
	268.65
	12.4
	46.59

	L3N4
	3950
	6530
	256.6
	24.09
	271.89
	13.0
	51.6

	MEAN
	3243
	5581
	226.91
	21.00
	303.54
	7.7
	29.88

	L × N
	
	
	
	
	
	
	

	S.Ed
	88.17
	152.26
	6.8
	0.9
	3.07
	1.15
	4.55

	CD (p=0.05)
	176.34
	304.53
	13.6
	1.87
	6.14
	2.3
	9.1







4. ECONOMICS
With respect to economics, the maximum gross income of Rs.108760, net income of Rs.58447 and BCR of 2.16 was recorded in the treatment combination of 1/3rd   leaf clipping at 45 DAT along with application of N in 6 equal splits (L3N4) (Table 2). This could be due to higher yields and better market value of the grains. This is in accordance with [21]. The treatment with no leaf clipping and no N application (L1N1) registered the least gross income of Rs. 50046, net return of Rs. 11455 and BCR of 1.29.
5. CONCLUSION
The experimental results civilized that there was noticeable variation on the productivity of bridegroom rice due to adoption of different days of leaf clipping and split application of N. 1/3rd leaf clipping at 45 DAT along with application of N in 6 equal splits (L3N4) significantly enhanced the overall productivity of bridegroom rice. Therefore it can be concluded that 1/3rd leaf clipping at 45 DAT along with application of N in 6 equal splits holds immense potentiality to uplift the productivity and profitability of bridegroom rice. 
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Table 2. Effect of leaf clipping and split application of nitrogen on economics of bridegroom rice

	Treatment combinations
	Cost of cultivation
(Rs. ha-1)
	Gross income
(Rs. ha-1)
	Net income
(Rs. ha-1)
	BCR

	L1N1
	38591
	50046
	11455
	1.29

	L1N2
	48713
	83706
	34993
	1.71

	L1N3
	48913
	88575
	39662
	1.81

	L1N4
	49113
	91235
	42122
	1.85

	L2N1
	39791
	71428
	31637
	1.79

	L2N2
	49913
	95248
	45335
	1.90

	L2N3
	50113
	99945
	49832
	1.99

	L2N4
	50313
	102415
	52102
	2.03

	L3N1
	39791
	78870
	39079
	1.9

	L3N2
	49913
	101490
	51577
	2.03

	L3N3
	50473
	106710
	56237
	2.11

	L3N4
	50313
	108760
	58447
	2.16
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