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ABSTRACT 

The genetic variability, heritability, genetic advaaee and oorreIations were stUdIe.d for ten 
charaders, viz:, mUlabie t'ane!ildump, internodes/caue, stalk weight. ~k girth kg-brix, 
SUcnJSe cootellt in juice, purity c:oefIident, invert sugar, ccslcaneand .fibre oontellt orJ5 
Ire8tmeuts" (11 pareat5 and 14 F1). The pbeaotypic and ~pk c:oeRiclent 01 variance 
indicated that selection may be doue ror Itg-brix, miOabie eanes/chupp. invert sugar, a:sIcane, 
stalk weiPt and internodeslcaue; These, cha.-.cters are" or great value to the ,breeder ror 
selection. The millable canesfdump, intemodeslcaue, stalk weight,kg-brix andccslcane(kg) 
are positively aDd siguificaDdy associated with each other. Positive signilkant association or 
stalk girth was round with stalk weight, kg-brix, invert sUgar, ccslcane. Thererore, millable 
canesfdump, internodeslcaue, stalk weight, kg-brix, ccslcane and stalk girth should he given 
due weightaae duriug seIedion. 

Key ~rds: Kg-brix, genetic variability, heritability. genetic advance. 

The genetic variability and correlations for quantitative and qualitative characters 
are of great value in selecting desired types. For a planned breeding programme to 

, improve yield and juice quality, <;omplete, infonnation on the genetic variability and 
interrelationship in, different quantitative and qualitative characters is necessary. 
Therefore, the present investigation aims to assess the variability and relative 
importance of different characters with the help of certain genetic parameters like 
coefficient of variability, heritability and genetic advance, and the interrelationship 
among different quantitative and" qualitative characters was studied. 

MATERIALS AND METHODS 

The line x tester (8x 3) crosses including lines Co 7004. Co 7314. Co 7717. 
COS 659, BO 70, CP 44/101, POJ 2878 and 0 68; and testers Co 775. Co 114X 
and Co 6904 were made at Sugarcane Breeding Institute. Coimbatore. during 
October-November, 1979. The seedlings of each cross and nursery from single bud 
of each parent were raised at the U.P. Council of Sugarcane Research. Shahjahanpur. 
in 1980. The 30 seedlings taken per replication of each 35 treatments (11 parents 
+ 24 F,) were transplanted in randomized block design in four replications, with 
6.00 X 2.70 m plot size having -three rows 90 cm apart. The seedlings were spaced 

• 



published by,Prinsen-Geerlings [2]. 

coefficient was determined 
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'.~"·.ili~~.·cm'.~rtnri.r~\V;,lneach treattDent, 20 seedlings were tagged randomly, in each 
·7:.:·~?~~atinent::'1'hus.toial 80' seedlingsipertreatment were used for recording observations 

'tni'rm1table'c~esklump, internodes/Cane, stalk weight (kg), stalk girth (cm), kg-brix, 
sucroseconten!in juice (%), purity coefficient, invert ~ugar, ccs/cane (kg), and 
fibre content' (%)~ 

The kg-box was calcu1atedby7ibe following formula of Miller (1]. 

kg-brix = brix x cane yield x 0.70 

The ccs content (%) was calculated with the help of Winter and Carp formula; 

ccs % ;: 	S - 0.4 (B-S) x 0.73 
S = Sucrose B = Brix 

sI' '" (,k') _ ccs% x cane yield (kg) 
cc cane g - 100 

Sucrose oontent (%)was calculated with the help of Schmitz's table. The purity 
as ' 

0........... ' 'ffi' t> .Sucrose"Yn 100'" , 

......u~~ coo Clen =COrrect~dbrl:t" ~ . '", 

.The' inv.ertsugar 'was estimated ,with thebelp of Lane-Eynon Volumetric method· 

Invert sugar =, ,,' Factor 
'Specific gravity X burate reading 

Fibre content (%) was recorded with the help of "dry substance method" 
suggested by Blake [4]. 

The phenotypic and genotypiccoeffident .of variability (PCV, GCV)were 
calculated according to the method ,suggested 'by Button [51"heritabifity(broad 
sense)~d genetic advance (GA)asper·JobnsOn et a1.[6.1. ThefQrmuladeveloped 
by Robinson et a1; [7] was adopted for the cakuIationof oorrebitions. 

RESULTS AND DISCUSSION 

Analysis of variance (Table 1) showed significant differences among all the 
. characters.Tlie highestPCV. GCV, were recorded for kg-brix, followed by miIIable 
catieslcfump, invert sugar, ccslcane and stalk weight, but it. was low ,for purity 
coefficient and 8uctoseOOlltent injuiee. The s1ight~dgeofPCV over GCVintlicated 
a good scope formakingselectionfo( these~characteT$. 

'!he'estimate'ofheritaOiiitY,Of acharaeterproyidesameas~e ofthemrectiveness 
"of, sel¢c(iimfM .titat,dlaracter.Intemodes/cane shOwed the highest'heritability 

(79.80%),ifollowed ,bykg..brix (68:74%)~ stalk weig~t,(65.88%),"alld ntillable 
caneslc.rump(~Ai~%J,.~hereas :fibfe £ORtent ,showed the lowe.st,'~eritability{34?6%). 
Moderate 'herital!.ifity·vameswere~ded for all the re:thalliirig,dl&facte1S~ the 
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highest GA (as % of mean) was obtained for kg-brix (56.68), followed by miUable 
. canes/dump (40.05), internodes/cane (37.06); invert sugar (29.91), stalk weight (29.67, 

and ccs/cane (28.57) (Table 1). Heritability alone may mislead during selection, 
therefore, .genetic advance and heritability should be taken into consideration/during 
selection programme [6]. In the present study, high heritability (more than 50%) 
was recorded for number of millable canes/clump, internodes/cane, stalk weight, 
stalk girth, kg-biix and ccslcane(kg), which were accompanied by high GA,except 
for stalk girth (Table 1). 

Character M;S·.•' Range Mean+SE GCV PCV Herita- G.A, 
treat- error bility %of 
ment d.fl02 mean 
d.f.34 

Millable canes! 17.7" 4.25-12.28 8.26±1.01 22.1 27.2 65.8 40.0 
clump 

. Intemodeslcane 149:6-- 836 i6.7-4:p4 29.47±2.10 17.5 19.6 79.9 37.1
"". 

Stalk-weight, (kg). 0.3" ·,0.;69....2.01· L35±Q.12 18'$· 225 65.9 29.7 
'. 

Stalk-girth (an) 0.2·· '9siIf ,./.:; :~'i:5Ei74 '2J3±0;12 8.6 11;4 . 57.4 14.1 
;-. 

~brix 1.1'" O~'l( 0.38.0:2:58 1:48:1:0.23 3t.3 37:8 68.7 56.7 

Sucross content 
injuke(%) 2.~ 12.71 ... 17:56 15:13±O.79 6,9 10.0 47.4 9.95:7"· .. 

Purity coefficient 14.7·· .,3.70 8O.~1J9l9S.-.·.8$.29£1'.36 1.9' . 3,a 42.5 2.6
." 

Invert sugar (%) .0.2·· 0:05 '. (},4ii:l.lif' q:77~i.f6 . 21.5 .:34.6 38.8 29.9 

"l::csIca~ (kg) 0.4" 0.14±0,o2· .20.1.- '25.9 59.8 28.6 

FmreconteDt (%) 5.S" 34.8 14.8 

. . 

. The'resultspr~iitedf~>r~bi~]'z;~le~lYJtld~te'tH~t-thegeDotypiccorrelanons! 
were higher than thephe1l9typic. CQrretations.Themillable caneS/clump, inter- . 
nodes/cane, stalkweight,kg-briXandci:slcanewerepositively and significantly 
associateclwilb.,.~~.:.t.e~~ic 1UIdpbeootypic levels. Gillsetal.[8] and . 
})alhla [9]aJsi)~,iepo~.:sjmila!'t~.. 'The characters stalk weight, kg-btU: invert 
.sugar andccsl~,;~si~positive~ with stalk girth at genotypic 
and phenotypiP;;~ls.:.~~\~ntet1tin.juice· was also ppsitively' and significantly 
associated ~it".~~~;:~cl~tci,nd:~Cane,but. invert. sugar was negatively 
associated wltb~:wnt~tltAnjui~and.,u~tY Coefficient. These findings confirm ' 
tbeearlierrepbrt$:£~~};l;.~chdeatly.irifJicated tbatmiUablee,aneslclwnp, inter-' 
nodes/cane, stalk'#e~t~·Jt&~brix.ccstcaiJe;and'staJk girth shoUld be>gi'Ven due' 
Weightage durm~i~()I1.~( ., , . 

~ ;';: '~,~,("",,~,:;. 

~'. . ';, "- ~- . 

, --:-:-'::'--''';':'::/?:-:;~<-
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Table 2. Genotypic 	(G). I"IIeaotypk (P).... earirlll.e.... (E) eurreI1Itioa eueft'IdeDts betweea 
, .8 c:IuInIden III suprame 

Character Inter- Stalk Stalk Kg-brix Sucrose Purity Invert ccslcane Fibre 
nodes! weight' girth % ooefficient sugar (kg) (0/0) 
cane in juice 

MiUable canesI P 0.63" 0.38' -0.11 0.79" -0.20 -0.04 0.40' 0.24 0.32 
clump G 0.63" 0.64" -0.15 0.88" -0.47** -0.25 0.91" 0.45" 0.63" 

E 0.09 -0.13 -0.03 0.61" 0.14 0.21 -0.13 -0.13 0.03 
Internodes! P 0.60" 0.15 0.65" -0.27 0.05 0.47" 0.46" 0.35' 

cane G 0.73" 0.32 0.83·' -0.40' 0.07 0.86" 0.59" 0.63" 
-- E 0.26 -0.24 0.15 -0.07 -0.03 -0.01 0.21 0.05 

Stalk weight 	 P 0.37' o.n" -0.08 0.14 0.34· 0.81" 0.05 
G 0.51· 0.88·' -0.13 0,28 0.72*' 0.94" 0.27 
E 0.17 0.39' -0.02 0.08 -0.06 0.76'· -0.14 

Stalk girth 	 P 0.15 0.25 0.21 -0.08 0.48'· -0.08 
G 0.21 0.29 0.46·' -0.11 0.63·' 0.03 
E 0.05 0.22 0.03 -0.06 0.28 -0.17 

Kg-brix 	 p -0.01 0.15 0.32 0.65" -0.18 
G -0.22 0.05 0.86" 0.78" 0.48'· 
E 0.29 0.28 -0.29 0.43" -0.12 

Sucrose content P 0.'lJ-·· -0.62" ·0.33' -0.13 
in juice G 0.89':: -0.75" 0.45" -0.18 

E 0.60" -'0.53" 0.23 -0.09 
Purity P .,..0.37' 0.43'· -0.05 

coefficient :G 0.40 0.54** -0.09 
E :.-0.36· 0.32 -0.03 

Invert sugar 	 P 0.07 0.20 
G 0.41' 0.39 
E -0.25 0.09 

ccslcane (kg) 	 P -0.01 
G. 0.21 
E -0.21 

'. "Significant at 5% and 10k levels, respectively. 
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