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Abstract
A field experiment was conducted at Regional Sugarcane and Rice Research Station, Rudrur, during 2021-2022 to study the effect of ratoon management practices on cane yield in sugarcane.  In situ retention of sugarcane trash can play an important role in replenishing soil quality and reducing environmental pollution, but there is a lack of suitable machine for placement of fertilisers. To address this and other issues for low yields of ratoon sugarcane, a prototype of multi-purpose machine was developed for operations like stubble shaving, off-barring, root pruning and drilling of basal fertilisers, Use of tractor drawn ratoon manager and band application of 125 kg N/ha at the time of ratooning with ratoon manager followed by application of 62.5 kg N/ha at 45, 90 and 120 days after ratooning recorded highest cane yield of 81.96 t/ha which was 30.3%  more over farmers practice (burning of trash and application N in 4 equal splits @ 62.5 kg/ha at basal, 45, 90 and 120 days after ratooning) where it was recorded only 57.13 t/ha. Use of tractor drawn ratoon manager and band application of 125 kg N/ha at the time of ratooning with ratoon manager recorded highest gross returns of Rs. 2,65,623/- which is 31.32% more than farmers practice with a BC ratio of 2.26.
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1. Introduction

The primary advantage of ratoon cropping lies in its potential to reduce production costs, conserve energy, and achieve earlier crop maturity by approximately four to five weeks. Ratooning of sugarcane is widely practised globally, with ratoon crops accounting for nearly 50 per cent of the total area under sugarcane cultivation and contributing approximately 30 per cent of the nation’s total cane production. This highlights the critical role of ratoon management in sustaining both productivity and profitability within the sugarcane industry (Gomathi et al., 2013; Xu et al., 2021). The proportion of area under ratoon crops is generally higher in tropical states (50–55%) compared with sub-tropical states (40–45%). A decline in cane yield over successive ratoons is a common phenomenon across most sugarcane-growing regions. On average, the yield gap between plant and ratoon crops in the country ranges from 20% to 25%. This reduction is primarily attributed to the death of stubble buds, failure of buds to sprout due to cold or mechanical injury, and damage caused by pest infestations such as termites at the root zone. Studies have further indicated that poor sprouting, uneven emergence, and continuous tillering throughout the crop cycle can result in up to 60% mortality of tillers, ultimately leading to a reduction in the number of millable canes at harvest (Choudary et al., 2017; Wang et al., 2023). Any shortfall in the presence of three viable stubbles per metre of row results in a gappy crop stand. When such gaps exceed 15%, a corresponding reduction in cane yield becomes unavoidable. Ratoon productivity, therefore, represents the cumulative outcome of multiple interacting factors, including the inherent ratooning ability of a given variety, environmental conditions, and the effectiveness of ratoon management practices (Narender et al. 2025; Singh & Sharma, 2013). Sugarcane ratoon management practices that reduce tiller senescence and optimise the number of tillers a variety can sustain until maturity are likely to enhance both the number and size of millable stalks, thereby contributing to higher cane yields. Effective management of these factors is therefore critical for improving the productivity and profitability of ratoon crops (Singh et al. 2010; Vasantha et al., 2014). Therefore, the aim of the present study was to study the effect of ratoon management practices on cane yield in sugarcane.

2. Materials and Methods

A field experiment was carried out at the Regional Sugarcane and Rice Research Station, Rudrur, India, during the 2021–2022 period. The site is located at an altitude of 286.3 m above mean sea level (amsl), at 18°49′41″ N latitude and 78°56′45″ E longitude. The experimental station lies within the Northern Telangana agro-climatic zone of Telangana State, India, which is characterised by a semi-arid climate. According to Troll’s classification, the site is situated within the semi-arid tropics (SAT). Long-term temperature and precipitation data for the period 2020–2022 were obtained from the weather station at the Regional Sugarcane and Rice Research Station (RS&RRS), Rudrur. The climate of the site is subtropical-monsoonic, with an average annual rainfall of 1,059 mm, approximately 70–80 per cent of which is received between June and September. The summer months are characterised by high temperatures, with maximum values ranging from 40 to 45 °C in April and May, whereas December and January are the coldest months, with minimum temperatures occasionally dropping to 13–15 °C in January. The weekly mean relative humidity ranged from 50.9 % to 83.1 %, with an average relative humidity of 72.5 %. Prior to the commencement of the experiment, a composite soil sample from a 30 cm depth was collected and analysed for various physicochemical properties. Subsequent soil sampling for the determination of nitrogen (N), phosphorus (P), and potassium (K) was conducted after crop harvest. The soil at the experimental site was texturally classified as heavy black soil in the 0–30 cm layer. Soil bulk density was determined by oven-drying samples at 105 °C for 24 hours, and a value of 1.02 g cm⁻³ was recorded. The pH of soil is 7.50 and organic carbon 0.36% with EC of 0.153 d Sm-1. The soil was low (193.5 kg N ha-1), high (65.01 kg P2O5 kg ha-1) and high (370.3 kg K2O ha-1) in available nitrogen, phosphorus and potassium, respectively. The experiment was laid out ion Randomized Block Design with four treatments viz., T1: Burning of left over trash and broadcasting of basal fertilizer doses (farmer’s practice). T2: Chopping and surface retention of trash and broadcasting of basal fertilizer doses. T3: Use of ratoon manager and band application of basal doses of fertilizers.  T4: Same as T3 + double dose of basal fertilizer (N) replicated five times. Each experimental plot measured 9 × 9 m and was separated from adjacent plots by a 1 m transition zone, while replications were delineated by a 1.5 m buffer zone. The recommended dose of fertilisers (RDF) was applied to the main crop at a rate of 250:100:120 kg ha⁻¹ (N:P₂O₅:K₂O). Basal fertilisers were applied by broadcasting, whereas top-dressing was performed by spot application at 5 cm below the soil surface. The crop variety used was ‘Co 86032’, which is characterised by profuse tillering. Tiller counts were recorded at 90 and 120 days after planting (DAP). At harvest, cane length, single cane weight, and overall cane yield were measured. The data were subjected to statistical analysis using analysis of variance (ANOVA) for a randomized block design, and significance was tested using the F-test. Critical differences among treatment means were calculated at the 5 % level of probability.
3. Results and Discussions

3.1 Tiller count at 90 and 120 DAP

Data pertaining to tiller count was presented in table 1. After ratooning, stubble sprouting initiated 12 days after ratooning treatment. Data regarding tiller count at 90 DAP indicated that, use of ratoon manager and band application of double dose of basal N fertilizers treatment recorded significantly highest number of tiller (46.48) and it was at par with ratoon manager and band application of basal doses of fertilizers  treatment (41.24). Lowest number of tillers were recorded in farmers practice that is burning of left over trash and broadcasting of fertilizers (34.94). At 120 DAP, use of ratoon manager and band application of double dose of basal N fertilizers treatment recorded significantly highest number of tiller (85.83). The higher tiller population was mainly due to higher number of buds sprouted/ unit area and supported by application of fertilizer. This was followed by ratoon manager and band application of basal doses of fertilizers treatment (72.97).  Lowest number of tillers were recorded in farmer’s practice (57.42). These results are in conformity with the findings obtained by Shukla et al. (2009).

3.2 Yield Attributes 

Higher doses application of fertilizer improved the yield attributes, viz., number of millable canes, cane length and stump weight, significantly.

3.2.1 Cane length (cm):

Data regarding cane length was presented in table 1. Significantly highest cane length was recorded in use of ratoon manager and band application of double dose of basal N fertilizers treatment (278.4) and it was followed by ratoon manager and band application of basal doses of fertilizers treatment (254.1) and surface retention of trash and basal application of fertilizer (245.5). These finds are in relation with Singh et al (2005). Lowest number of tillers were recorded in farmers practice that is burning of left over trash and broadcasting of fertilizers (233.3).

3.2.2 Number of Milleable Canes (‘000/ha): 
Data regarding NMC was presented in table 2. Significantly highest NMC was recorded in use of ratoon manager and band application of double dose of basal N fertilizers treatment (74.45) and it was followed by ratoon manager and band application of basal doses of fertilizers treatment (63.28). This might be due to higher higher sprouting and higher viable tiller population. These finds are in agreement with Hemwong et al. (2009). Lowest NMC was recorded in chopping and surface retention of trash and thereafter broadcasting of basal fertilizer doses treatments (58.10).

3.2.3 Stump Weight (kg/stump):

Use of ratoon manager and band application of double dose of basal N fertilizers treatment recorded statistically highest stump weight (8.93) which was followed by ratoon manager and band application of basal doses of fertilizers treatment (7.60) and chopping and surface retention of trash and thereafter broadcasting of basal fertilizer doses treatments (7.09) (Table 2). These results were in confirmity with  Patel and Vejapara (2016).
3.3 Cane Yield (t/ha):

Data regarding cane yield was presented in table 2. Two years pooled data indicates that, significantly highest cane yield was recorded in use of ratoon manager and band application of double dose of basal fertilizers treatment (81.96 t/ha) and was followed by ratoon manager and band application of basal doses of fertilizers treatment (71.74 t/ha) and was statistically on par with chopping and surface retention of trash and broadcasting of basal fertilizer doses treatments (68.52 t/ha). Use of ratoon manager and band application of double dose of basal fertilizers treatment recorded 30.29%, 16.39% and 12.46% higher yield than farmer’s practice, surface retention of trash and use of ratoon manager and band application of basal doses of fertilizers respectively. The current result was in agreement with works of Sakaigaichi et al. (2013).
3.3 Economics:

Data regarding economics presented in table 3. Significantly highest gross returns (₹/ha 2,65,623) and net returns (₹/ha 1,46,063) and BC ratio (2.26) was recorded in use of ratoon manager and band application of double dose of basal N fertilizers treatment which was followed by ratoon manager and band application of basal doses of fertilizers treatment. Lowest gross returns (₹/ha 1,82,414) and net returns (₹/ha 80,669) and BC ratio (1.81) was recorded in burning of trash that is farmers practice. These findings are in agreement with Hemwong et al. 2009.

Conclusion 

All the ratoon management practices exhibited effective tiller count over farmers practice. However, use of tractor drawn ratoon manager (which shaves stubbles and cut the older roots) and band application of 125 kg N/ha at the time of ratooning with ratoon manager followed by application of 62.5 kg N/ha at 45, 90 and 120 days after ratooning recorded highest cane yield of 81.96 t/ha which was 30.3%  more over farmers practice (burning of trash and application N in 4 equal splits @ 62.5 kg/ha at basal, 45, 90 and 120 days after ratooning) where it was recorded only 57.13 t/ha. Use of tractor drawn ratoon manager and band application of 125 kg N/ha at the time of ratooning with ratoon manager recorded highest gross returns of Rs. 2,65,623/- which is 31.32% more than farmers practice (Rs. 1,62,414/-) with a BC ratio of 2.26.
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Table 1 Effect of ratoon management practices on growth parameters of sugarcane
	Treatments 
	Tiller count (‘000/ha) 
	Cane length (cm) 

	
	90 DAP 
	120 DAP 
	

	
	2021 
	2022 
	Pooled 
	2021 
	2022 
	Pooled 
	2021 
	2022 
	Pooled 

	T1 
	33.46 
	36.43
	34.94
	69.63
	45.20
	57.42
	240.9 
	225.8 
	233.3

	T2 
	41.21
	40.70
	40.95
	83.53
	52.80
	68.30
	276.9 
	214.0
	245.5

	T3 
	35.57
	46.90
	41.24
	79.79
	64.40
	72.97
	265.8 
	242.3 
	254.1

	T4 
	35.59
	57.40 
	46.49
	92.82
	78.83 
	85.83 
	288.8 
	267.9 
	278.4

	SEm (+) 
	1.88
	2.86
	1.82
	3.44
	3.41
	3.23
	8.64 
	8.70 
	7.67 

	CD (p=0.05) 
	5.80
	8.80
	5.68
	10.62
	10.51
	9.03 
	26.63 
	24.89 
	23.53 


Table 2 Effect of ratoon management practices on yield parameters and yield of sugarcane
	Treatments 
  
	Number of Milleable Canes (‘000/ha)
	Stump weight (kg/stump)
	Cane yield (t/ha)

	
	2021 
	2022 
	Pooled 
	2021 
	2022 
	Pooled 
	2021 
	2022 
	Pooled 

	T1 
	69.4
	50.83
	61.32
	7.03
	4.13
	5.58
	76.37
	38.20
	57.13

	T2 
	70.1
	46.1
	58.10
	8.67
	5.51
	7.09
	92.07
	44.85
	68.52

	T3 
	71.74
	54.83
	63.28
	8.70
	6.50
	7.60
	99.25
	46.00
	71.74

	T4 
	88.02
	60.17
	74.45
	9.19
	8.68
	8.93
	106.1
	57.80
	81.96

	SEm (+) 
	4.93
	1.96
	3.21
	0.53
	0.29
	0.34
	5.75
	2.85
	3.20

	CD (p=0.05) 
	15.23
	7.15
	9.89
	1.62
	1.05
	1.02
	17.71
	8.55
	9.01


Table 3 Effect of ratoon management practices on economics of sugarcane
	Treatments 
  
	Gross returns (₹/ha)
	Net returns (₹/ha) 
	BC ratio 

	
	2021 
	2022 
	Pooled 
	2021 
	2022 
	Pooled 
	2021 
	2022 
	Pooled 

	T1 
	231128
	133700
	182414
	132758
	28580
	80669
	2.35
	1.27
	1.81

	T2 
	278875
	156975
	217925
	176190
	41015
	108603
	2.70
	1.31
	2.01

	T3 
	305330
	161000
	233165
	199151
	39810
	119481
	2.88
	1.35
	2.12

	T4 
	328946
	202300
	265623
	216226
	75900
	146063
	2.92
	1.6
	2.26

	SEm (+) 
	12985
	8147
	7114
	10627
	3891
	5055
	0.09
	0.05
	0.04

	CD (p=0.05) 
	40011
	21266
	19002
	32745
	11990
	13426
	0.30
	0.11
	0.11

	CV (%) 
	10.21
	14.71
	11.07
	20.15
	12.58
	14.52
	13.04
	13.56
	10.28



