



Performance of Sugarcane Clone (CoC 08336) under East Coast Zone of India 


ABSTRACT
 The present study in sugarcane was carried out to evaluate the performance of sugarcane clone CoC 08336 for cane yield and CCS yield along with national checks. The present study consists of three yield evaluation trials viz., Advanced Varietal Trial- plant- I (AVT- Plant-I), Advanced Varietal Trial- Plant-II (AVT- Plant-II) and Advanced Varietal Trial – Ratoon (AVT- R). Observations were recorded in all the three trials for cane yield (t/ha), sucrose (%) and CCS yield (t/ha). Overall performance of the clone CoC 08336 in all the three AVT trials was 116. 73 t/ha, which was 10.75 % increase over the check variety CoA 92081. The proposed clone CoC 08336 was found to be top performer for CCS yield (15.77 t/ha), which was 11.20% increase over the best check variety. The clone CoC 08336 was found to be better for sucrose per cent (17.68 %) and it was 4.31 %, increase over the over the check variety CoC 01061. The clone 08336 exhibited superior performance for cane yield and CCS yield along with red rot resistance. Hence, the early maturing sugarcane clone CoC 08336 could be proposed s for new variety release after testing in Adoptive Research Trials.  
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1. Introduction
Sugarcane (Saccharum spp. hybrid) is a major commercial crop grown for sugar production in both tropical and subtropical regions of the world. Sugarcane is the main source of sugar in India, and in addition to sugar production, it creates a larger industrial base by producing by-products such as molasses, filter cakes, bagasse, and so on for further use in other sectors, as well as green fodder and concentrates for cattle feed [1]. India is the second highest producer of sugarcane in the world after Brazil in terms of area (58.83 lakh ha) and production (362.07 m.tonnes). In India, Tamil Nadu ranks fourth in area and production next to Uttar Pradesh, Maharastra and Bihar and ranks first in productivity (99.5 t/ha) [2]. 

The sugarcane crop is facing significant challenges include lower productivity, poor sugar recovery, and high production costs (Ganapathyet al., 2024). While the cultivation of low yielding sugarcane varieties significantly affects sugarcane productivity, choice of variety plays a significant role in increasing and decreasing sugarcane yield per unit area [3] There are many reasons behind in low cane yield; however, cultivation of low-yielding varieties is one of them. Cultivating improved high-yielding early maturing sugarcane varieties are the only solution to the problem of low yield and sugar recovery [4]. 

Production and productivity of sugarcane mainly depends on varieties, season and proper agronomic practices besides balanced nutrition. Among the components, selection of suitable high yielding variety play an important role for higher productivity at farmers filed and sugar mills [5]. Hence it is imperative to identify new sugarcane varieties in a particular location to replace the deteriorating old varieties so that overall productivity can be stabilized. Keeping in this view, the variety development programme in sugarcane was initiated at Sugarcane Research Station, Tamil Nadu Agricultural University, Cuddalore, Tamil Nadu, India, under All India Co-ordinated Research Project under East Coast Zone of India.    


2. Materials and Methods 
2.1 Breeding materials: 
In the present study early maturing sugarcane clone CoC 08336 along with checks (CoC 01061 & CoA 92081) are the experimental materials. The clone CoC08336 was developed at Sugarcane Research Station, Cuddalore. Tamil Nadu, India (latitude: 11°46’N; longitude: 79°46’E; altitude: 4.60 m MSL) during 2014–2017. Based on superiority performance of the clone at station trials, this hybrid was promoted to Zonal Varietal Trials under All India Co-ordinated Research Projects (AICRP) on sugarcane for the East Coast Zone of India. The clone was evaluated at five locations including Tamil Nadu and Andhra Pradesh.   

The present study consists of three research trials viz., Advanced Varietal Trial- plant- I (AVT-Plant-I), Advanced Varietal Trial- Plant-II (AVT-Plant-II) and Advanced Varietal Trial – Ratoon (AVT- R). Advanced Varietal Trial- Plant-I was conducted in first year (2017-18) and AVT-plant-II and AVT- Ratoon crops were conducted in second year (2018-19). All the three experiments consist of three early maturing clones viz., CoC 08336, CoC 08337 and CoA 09321 and two check varieties CoA 92081 and CoC 01061. After harvesting of Advanced Varietal Trial-Plant-I, the ratoon crop was maintained for ratoon study. All the experiments were laid out in Randomized Block Design with three replications. The recommended agronomic practices and need based plant protection measures were followed to maintain good crop. Simultaneously, this clone CoC 08336 was tested for red rot resistance by plug method of inoculation against the prevalent races of the red rot pathogens, Cf 04 and Cf 06 [6].  

Data Collection and Statistical Analysis:
The observations were recorded on cane yield, sucrose per cent and Commercial Cane Sugar yield (t/ha) as per the technical programme and statistically analysed by statistical method described by [7]. After 60 days of incubation, the inoculated canes were split open longitudinally along the point of inoculation and graded on a 0-9 scale. The disease reaction of red rot was classified using the average score. The clones were classified as Resistant (0 to 2.0), Moderately Resistant (2.1 to 4.0), Moderately Susceptible (4.1 to 6.0), Susceptible (6.1 to 8.0) and Highly Susceptible (above 8.0) by [8]. 
3. Results and Discussion 
3.1 Cane Yield (t/ha)

	Cane yield is a major character used to assess the potential of a sugarcane clone [9]. The cane yield is mainly due to the combination of environmental response and genetic potential of a genotype [10]. In the present study, the maximum cane yield was recorded by CoC 08336 (125.66 t/ha) over the national checks CoC 01061 (113.54 t/ha) in AVT- I Plant. In AVT- II plant it was recorded 122.47 t/ha and in AVT-Ratoon trial it was 102.07 t/ha. The overall performance of the clone 08336 for cane yield was 116.73 t/ha (Table 1) and it was found to be the best across locations. High cane yielding varieties showed best environmental response and hence the present study also revealed good performance of cane yield as compared to the check varieties. This finding is analogous with [11].

3.2 Sucrose per cent 
The sucrose per cent is useful trait in deciding the quality of sugarcane genotype and it influences the sugar recovery and sugar production. Sucrose per cent of the CoC 08336 was presented in Table 2. In the present investigation, sucrose per cent of the clone was 17.54 in in AVT plant-I; 17.65 % recorded in AVT plant-II and it was 17.85 % in AVT ratoon crop. The overall performance in across locations was 17.68%, which was 4.31 % superior over the better check CoC 01061, which recorded 16.95 per cent. The results are almost similar as demonstrated by [11, 12]. 

3.3 CCS Yield (t/ha)

The higher CCS yield of clones may be attributed to relatively more average cane yield and commercial cane sugar percent. In the present experiments, the commercial cane sugar (CCS) yield of CoC 08336 was 16.28 t/ha in AVT Plant-I and it was 16.10 t/ha in AVT plant-II. The average CCS yield of CoC 08336 in all the three trials were 15.27 t/ha and it was 11.20 % increase over the best check variety CoA 92081 (13.73 t/ha) (Table 3). This discussion shows a close succinctness with those of [13- 15].

3.4 Reaction of sugarcane clone to red rot disease
Screening of red rot disease for sugarcane clones (Pre-release) is an imperative step in sugarcane variety developmental programme. Red rot resistant clones only approved by State Variety Release Committee (SVRC) and have been released for commercial cultivation in Tamil Nadu. The results of red rot disease reaction of CoC 08336 were given in Table 4. The proposed clones CoC 08336 was found to be Moderately Resistant (MR) by plug method of inoculation and showed Resistant (R) reaction in nodal method of inoculation. The similar results of red rot screening for sugarcane clones were already reported by [16-17].

4. CONCLUSION

Identification of promising sugarcane clones that, besides having desirable characteristics, exhibit high sugar content is an important aspect in sugarcane breeding. Sugar recovery stands the factor of prime importance both from millers and breeding point of view. In the present study, On the basis of overall performance of different yield evaluation trials, CoC 08336 was exhibited best performance in terms of cane yield, quality traits along with red rot resistance. Hence it was concluded that the CoC 08336 could be evaluated in further breeding trials and could be released as a new sugarcane variety for east coast zone of India. 
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Table 1. Performance of clone CoC 08336 for Cane Yield (t/ha) in Zonal Varietal Trials.  

	Item
	AVT 
Trials 
	No. of locations
	Proposed clone 
(CoC 08 336)
	Check 1
(CoC 01061)
	Check 2
(CoA 92081)
	% increase over best checks.

	Zonal mean
	Plant I
(First year)

	4
	125.66
	113.54
	110.52
	10.67

	
	Plant II
(Second year)

	4
	122.47
	110.50
	112.36
	9.01

	
	Ratoon
(Second  year)

	4
	102.07
	90.92
	92.13
	10.78

	Mean
	-
	4
	116.73
	104.98
	105.00
	10.15









Table 2:  Performance of CoC 08336 for Sucrose per cent in Zonal Varietal Trials


	
	AVT trials 
	No. of locations
	Proposed Clone 
(CoC 08 336)
	Check 1
(CoC 01061)
	Check 2
(CoA 92081)
	% increase over best check

	Zonal mean
	Plant I
(I Year)

	4
	17.54
	16.78
	16.41
	4.53

	
	Plant II
(II Year)

	4
	17.65
	17.01
	16.95
	3.76

	
	Ratoon
(II Year)

	4
	17.85
	17.06
	17.41
	4.76

	Mean
	-
	4
	17.68
	16.95
	16.92
	4.31














Table 3:  Performance of CoC 08 336 for CCS (t/ha) in Zonal Varietal Trials 

	Item
	
AVT
	No. of location
	Proposed clone 
(CoC 08 336)
	Check 2
(CoC 01061)
	Check 3
(CoA 92081)
	% increase over best check

	Zonal mean
	Plant I
(I-Year)

	4
	16.28
	14.70
	14.80
	10.00

	
	Plant II
(II-Year)

	4
	16.10
	14.32
	14.45
	11.41

	
	Ratoon
(II-Year)

	4
	13.42
	11.96
	11.93
	12.20

	Mean
	-
	-
	15.27
	13.66
	13.73
	11.20






Table 4. Disease Reaction of CoC 08 336 for Red Rot Disease 


	
Sl. No.
	
Inoculation Method
	
Varietal Trials
	Red rot disease reactions in two locations. 

	
	
	
	Cuddalore
	Anakapalli  

	1.
	Plug Method 
	AVT – I Plant 
(CF 04/ CF 06)
	MR/ MR
	        MR/ MR          

	
	
	AVT - II Plant 
(CF 04/ CF 06)
	MR/ MR                         
	        MR/ MR          

	
	
	AVT - Ratoon
(CF 04/ CF 06)
	MR/ MR                         
	        MR/ MS          

	2. 
	Nodal Method 
	AVT – I Plant
 (CF 04/ CF 06)
	R/ R
	R/ R

	
	
	AVT- II  Plant 
(CF 04/ CF 06)
	R/ R
	R/ R

	
	
	AVT- Ratoon  
(CF 04/ CF 06)
	R/ R
	R/ S













