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Introduction 
 

Sugarcane is an important cash crop of India. 

In India it is grown in sub-tropical and tropical 

climatic regions. Sugarcane crop serves as the 

major source for a variety of products such as 

sugar, jaggery, molasses, bagasse and filter 

cake out of which sugar and jaggery are meant 

for daily use as consumable products while 

other byproducts have industrial significance. 

It is realized that sugar production alone will 

not be able to make the industry profitable and 

under such circumstances diversification is a 

necessary consequence for the successful 

growth of industry. Sugarcane, an important 

bio energy crop belongs to the category of C4 

plants which converts the solar energy 

effectively into high quality and low cost raw 

materials for sugar and ethanol (Bruce et al., 

2005). Molasses and bagasse are the 

byproducts of sugar industry which form the 

feedstock for ethanol production and 

cogeneration respectively. Generally the main 

objective of sugarcane breeding is to develop 

varieties capable of producing high sugar 

yields per unit land area. The recent awareness 

on the advantages of using green fuel for 

generation of power and use of gasohol to 

reduce automobile emission have resulted in 

setting up of a number of cogeneration plants 

and distilleries in various sugar mills. To 

achieve these goals of increased sugar, alcohol 

and cogeneration, sugar industries need 

special varieties to meet their specific 
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Seventy three genotypes were evaluated for diversified uses viz., biomass per cane, fibre 

yield, theoretical yield of alcohol, commercial cane sugar (CCS) yield and cane yield in 

second clonal stage. The characters viz., shoot population at 240 DAP, stalk length, 

number of millable canes, fibre content, brix, sucrose, CCS per cent, pol per cent cane, 

total sugars per cent, biomass per cane, fibre yield, CCS yield, theoretical yield of alcohol 

and cane yield showed high heritability coupled with high genetic advance as per cent of 

mean indicating that these characters were under the influence of additive gene effects and 

selection would be effective for the improvement of these characters. 
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requirement of raw materials. Hence, breeding 

programmes must integrate new traits such as 

high fiber, high biomass and high total sugars 

in addition to cane yield and juice quality. 

 

Breeding for higher yield and quality traits 

requires basic information on the extent of 

genetic variation in a population and its 

response to selection. Understanding various 

genetic parameters that govern a population 

under improvement is essential for proper 

planning and direction of plant breeding 

program. The success of such program will 

depend upon largely on the extent of genetic 

variability available in the base population and 

heritability of the characters under 

improvement. Therefore, a clear 

understanding of genetic parameters is of 

paramount importance in the development of a 

breeding strategy (Singh et al., 2002). The 

information on the nature and magnitude of 

variability present in the genetic material is of 

prime importance for a breeder to initiate any 

effective selection programme. Genotypic and 

phenotypic coefficients of variation along with 

heritability as well as genetic advance are very 

essential to improve any trait of sugarcane 

because this would help in knowing whether 

the desired objective can be achieved from the 

material or not (Tyagi and Singh, 1998). 

Hence, in the present study the nature and 

extent of genetic variability, heritability and 

genetic advance for twenty seven characters 

were estimated in second clonal stage. 

 

Materials and Methods 

 

The present investigation was carried out at 

Agricultural Research Station, Perumallapalle 

(Acharya N.G. Ranga Agricultural 

University), situated in the Southern Agro-

climatic Zone of Andhra Pradesh, India. The 

experimental material consisted of 77 

genotypes including four checks viz., Co 

6907, Co 7219, 2003 V46 and Co 86032. The 

seventy seven genotypes were planted in a 

randomized block design with two replications 

during April, 2011. Each entry was planted in 

2 rows of 5 m length spaced at a distance of 

80 cm between rows with 4 three budded setts 

per meter as seed rate. Fertilizers were applied 

at recommended dose of 224:112:112 kg ha
-1

 

N, P2O5 and K2O The recommended dose of 

P2O5 and K2O were applied as basal and 

nitrogen was applied in two equal split doses 

at 45 and 90 days after planting. Cultural 

practices like weeding, irrigation, earthing up 

and propping were followed to maintain good 

crop growth. 

 

Phenotypic and genotypic coefficients of 

variation were computed using the formulae 

given by Burton (1952). The range of 

variation was categorized according to 

Sivasubramanian and Madhavamenon (1973). 

Heritability in broad sense was estimated as 

suggested by Lush (1940). Genetic advance as 

per cent of general mean was computed by 

using the formula given by Johnson et al., 

1955. 

 

Data were recorded on seventy seven 

genotypes including four checks for twenty 

seven characters viz., tiller number at 120 

DAP, shoot population at 180 and 240 DAP, 

number of green leaves at 90, 120, 240 DAP 

and at maturity, number of internodes, 

internode length, stalk length, stalk diameter, 

stalk volume, NMC per plot at harvest, single 

cane weight, fibre content, brix per cent, 

sucrose per cent, CCS per cent, juice purity 

per cent, pol per cent cane, juice extraction per 

cent, total sugars per cent, biomass per cane, 

fibre yield, CCS yield, theoretical yield of 

alcohol and cane yield. 

 

Results and Discussion 

 

Mean, Range, GCV, PCV, heritability (broad 

sense) and genetic advance as percentage of 

mean for twenty seven characters in seventy 

seven genotypes of sugarcane are presented in 
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Table 1. The GCV and PCV values were high 

for the traits viz., number of leaves at 

maturity, stalk volume, total sugars, biomass 

per cane, fibre yield, commercial cane sugar 

yield, theoretical yield of alcohol and cane 

yield indicating that the variability observed in 

the seventy seven genotypes was high.  

 

Moderate variability was observed for the 

traits viz., number of tillers at 120 DAP, shoot 

population at 180 and 240 DAP, number of 

leaves at 90 and 240 DAP, number of 

internodes per cane, internode length, stalk 

length, number of millable canes, single cane 

weight, fibre content, brix per cent, sucrose 

per cent, CCS per cent and pol per cent cane. 

The low GCV values for number of green 

leaves at 120 DAP, stalk diameter, juice purity 

per cent and juice extraction per cent indicated 

that the variability was low for these traits in 

the seventy seven genotypes. Critical analysis 

of the results pertaining to genetic parameters 

indicated that the characters viz., shoot 

population at 240 DAP, stalk length, number 

of millable canes, fibre content, brix, sucrose, 

CCS per cent, pol per cent cane, total sugars, 

biomass per cane, fibre yield, CCS yield, 

theoretical yield of alcohol and cane yield 

showed high heritability coupled with high 

genetic advance as per cent of mean indicating 

that these characters are controlled by additive 

gene effects and selection would be effective 

for these characters.  

 

Table.1 Range, mean, GCV, PCV, heritability and genetic advance as percent of mean for 

twenty seven characters in sugarcane 
S. No. Character Range Mean GCV PCV h2 GA(%) 

Min Max of mean 

1 Tillers at 120 DAP 71.00 175.00 117.00 10.05 20.64 23.71 10.08 

2 Shoot population at 180 DAP 52.00 130.00 90.00 12.84 19.96 41.16 16.68 

3 Shoot population at 240 DAP 53.00 155.00 95.00 15.55 16.28 91.13 30.57 

4 No. of green leaves at 90 DAP 9.50 27.00 15.72 17.28 29.92 33.36 20.56 

5 No. of green leaves at 120 DAP 9.50 24.50 16.99 9.12 24.76 13.58 6.93 

6 No. of green leaves at 240 DAP 7.00 15.00 9.72 10.34 22.54 21.03 9.77 

7 No. of green leaves at maturity 5.67 18.83 12.62 21.66 28.10 59.13 34.22 

8 No. of internodes per cane 14.33 29.00 21.65 12.21 18.79 42.24 16.35 

9 Internode length (cm) 8.62 17.71 12.70 11.94 19.15 38.84 15.32 

10 Stalk length (cm) 185.00 368.00 267.81 12.77 13.11 94.82 25.61 

11 Stalk diameter (cm) 1.90 3.40 2.53 8.40 13.54 38.50 10.74 

12 Stalk volume(cm3) 685.27 2556.91 1362.45 20.26 29.36 47.62 28.80 

13 NMC at harvest 40.00 118.00 82.96 17.28 20.35 72.04 30.21 

14 Single cane weight (kg) 0.68 1.59 1.07 15.45 21.81 50.18 22.55 

15 Fibre content (%) 9.44 21.44 14.55 19.37 19.48 98.81 39.66 

16 Brix (%) 9.59 20.81 17.13 13.51 13.96 93.78 26.96 

17 Sucrose (%) 8.27 20.22 15.61 16.21 16.33 98.57 33.16 

18 CCS percentage (%) 7.18 14.61 11.01 16.26 16.36 98.78 33.30 

19 Juice purity (%) 80.63 98.47 90.85 4.19 4.66 80.79 7.76 

20 Pol % cane (%) 6.73 16.98 13.33 16.02 16.14 98.00 32.74 

21 Juice extraction (%) 54.23 73.61 63.47 7.45 7.53 96.00 15.00 

22 Total sugars (%) 11.46 29.25 20.38 20.20 21.08 91.82 39.88 

23 Biomass per cane (kg) 1.00 2.85 1.56 20.31 21.27 91.18 39.94 

24 Fibre yield (t ha-1)  7.25 30.06 15.76 28.57 29.80 91.92 56.43 

25 CCS yield (t ha-1) 5.76 20.73 12.00 28.34 29.51 92.00 56.09 

26 Theoretical yield of alcohol (g/100ml) 1.79 14.67 9.29 26.06 27.17 91.96 51.47 

27 Cane yield (t ha-1) 54.06 205.49 109.84 26.76 28.00 91.32 52.67 

 

These results are in agreement with the 

findings of Singh and Singh (1994) for brix 

per cent; Das et al., (1996), Ghosh and Singh 

(1996) for number of millable canes and cane  

 

yield; Singh et al., (1996) for commercial 

cane sugar, and cane yield; Ravishankar et al., 

(2003) for cane yield, commercial cane sugar 

yield, CCS per cent and juice brix; Berding 
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and Pendrigh (2009) for brix, commercial 

cane sugar, dry matter and fibre content; 

Krishna et al., (2011) for sucrose per cent and 

CCS per cent; Mancini et al., (2012) for pol 

per cent cane.  

 

The existence of sufficiently large genetic 

variability and less influence of environment 

on these traits facilitates effective phenotypic 

selection. 

 

Number of green leaves at 90 DAP and at 

maturity, stalk volume and single cane weight 

exhibited low to moderate heritability coupled 

with high genetic advance as per cent of mean 

indicating that these traits are governed by 

additive gene effects, hence selection may be 

effective for these characters but low or 

moderate heritability might be due to high 

environmental effects. 

 

Similar results of importance of additive gene 

action for number of millable canes, single 

cane weight, cane yield, stalk volume 

(Charumathi, 2011), sugar yield (Sabitha and 

Rao, 2008), shoot population (Sabitha, 2007), 

stalk length (Navneeth et al., 2010) were also 

reported in sugarcane. Whereas non additive 

gene action was reported for CCS per cent 

(Sabitha, 2007), shoot population (Deep et al., 

2004), number of millable canes (Kadian et 

al., 1997), single cane weight and stalk length 

(Tyagi and Singh, 2000). 

 

Juice purity and juice extraction per cent 

showed high heritability coupled with low 

genetic advance as per cent of mean which 

indicated that these traits were governed by 

non-additive gene action and hence selection 

for these characters may not be rewarding. 

These results are in conformity with the 

findings of Tyagi and Singh (2000), Sabitha 

and Rao (2008), Charumathi (2011), Ahmed 

and Obeid (2012) for juice purity per cent. 
 

The traits viz., shoot population at 180, 

number of green leaves at 120, 240 DAP, 

tiller number at 120 DAP, internode number, 

internode length and shoot diameter registered 

low to moderate heritability coupled with low 

to moderate genetic advance as per cent of 

mean indicating that these traits are highly 

influenced by environmental effects and 

selection for these characters would be 

ineffective. 
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