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ABSTRACT

The genet-c vanabihty, henmbﬂi(y, genenc advance md correlations were studied for ten
characters, viz:, millable canes/cump, internodes/cane, stalk weight, stalk girth kg-brix,
. sucrose content in juice, purity coefficient, invert sugar, ccs/cane and fibre content of 35
treatments (11 parents and 24 F,). The phenotypic and genotypic coefficient of variance
indicated that selection may be done for kg-brix, millable canes/clump, invert sugar, ccs/cane,
stalk weight and internodes/cane. These characters are of great value io the breeder for
selection. The millsble canes/clump, internodes/cane, stalk weight, kg-brix and ccs/cane(kg)
are positively and significantly associated with each other. Positive signilicant association of
stalk girth was found with stalk weight, kg-brix, invert sugar, ces/cane. Therefore, millable
canes/clump, internodes/cane, stalk weight, kg«brix ccs’me and stalk girth should he given
due weightage during selection. , ,

Key mprds: Kg-brix, genetic vanability, 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, complete information 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 (8% 3) crosses including lines Co 7004, Co 7314, Co 7717,
CoS 659, BO 70, CP 44/101, POJ 2878 and Q 68; and testers Co 775, Co 1148
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
4+ 24 F)) were transplanted in randomized block design in four replications, with
 6.00 X 270 m plot size having three rows 90 cm apart. The seedlings were spaced



Comat oo P S. Verma et l. [Vol. 48, No. 2~

w: In each treatment 20 seedlmgs were tagged randomly, in each
s, total 80" seedhngs ‘per treatment were used for recording observations
"o miltable ‘c ’esz'clump, internodes/cane, stalk weight (kg), stalk girth (cm), kg-brix,
f_"'sucrose content in j\nCe (%) punty coefficient, invert sugar, ccs!cane (kg), and
- fibre content: (%) : o

The kg bnx was calculated by tfle followmg formula of Miller [1].
. kgbrix = bnx X cane yield X 0.70

) The ccs content (%) was calculated with the help of Winter and Carp formula
pubhshed by Pnnsen—(}eerlmgs {21

',recs% S—U4(BS)><073
' 8 = Sucrose B = Brix

. cc sfcaue (kg)= ces% xl-(clgne yield (kg)

A Sucrose ccntent (%) was calculated thh the help of Schmitz’ s table The purlty C
fcoeffiexent was determmed as » : . .

- Sucrose‘% )
Pllﬂ‘ty ceeffiaeut m X 100

“I'he mvert sugar was esumated thh the llelp of Lane—Eynon Volumetric method

« Factor
Specxﬁc gravnty X - burate readmg

Invcrt Sugar = .

o Flbre content (%) was reeorded W1th the help of “dry substance method” V
- suggested by Blake [4]. : o
The phenotypic and genotypnc coefﬁcnent of vanabthty (PCV GCV) were -

calculated according to the method suggested by Burton [5], heritability (broad
~sense) and genetic advance (GA) as per Johnson et al. [6]. The formula developed L

by Robinson et al. [7] was adopted for the calculauon of eorrelanens

RESULTS AN D DISCUSSION

7 . Analysis of variance (Table 1) showed sxgmfxcant dxfferences among all the:,: :
- characters. The highest PCV, GCV were recorded for kg-brix, followed by millable

,feoeffiuent and sucrose content in juice. The slight edge of PCV over. GCV mdncated P
s oA good seope for makmg selecnon for these characters AT V

- canes/clump, invert. sugar, ccs/cane and stalk weight, but it was low for “purity SR

ate of. hentablhty oi a character provndes a measure ehhe eﬁectweness :
: ]ﬂiat character lntemodes/cane slmwed the hlghest hemablhty R
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hnghest GA (as % of mean) was obtained for kg-brix (56.68), followed by millable
_ canes/clump (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, durmg
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-brix and ccs/cane(kg) whlch were accompamed by high GA, except

for stalk girth (Table 1).

Table 1. Analysis of variance, range, mea, variability, beritability and genetic advance as % of mean

Character M:S$ > Range  Mean+SE GCV PCV  Herita- GA, ,
‘treat- - < - error S : N © bility  %of - o
ment. . d.f102 . ©omean
df3

Millablecanesy  17.7°* 2.03 - 4251228 8.26+101 221 272 658  40.0

clump. T S
- ‘Ihtemodesfcane 14960t 836 “16.7,-42.24 20.47%2.10 175 196 799 371
 Stalk-weight, (kg) 0.3 069~ 135:0 12-,5‘18».3’} 25 659 297
© Stalk- gn'th(cm) 020 4 2 13£0.12 86 114 574 141
 Kgbrix BELLE 58 1482023 313 378 687 567
o Smrosscontcn'tf" S ; :
L mjmce(%) s 57“‘ %9
I‘fj Puntycoefﬁclent ; 147“ lj;,', 3 ‘ l 26
Invert sugar (%) 0.2% 5 299
- eos/cane (kg) 0.4 0. 28.6
55““

148

. "Slgmﬁunt at 1% leve[

wére hxgher than- the phe; otypsc

latlons The millable caneslclump, mter-

nodes/cane, stalk wetght'r kg-brix aﬁd ccs/cane wcre posmvely and sxgmﬁcantly

U 'I'he characters ‘stalk wc:ght kg—bnx, invert
twe assocnangﬁt with stalk g:rth at genotyplc
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Table 2. Genotypic (G), Phenotypic (), and environmental (E)mruwoucodﬁciaasbetm
. 10 characters in sugarcane

. Character Inter-  Stalk Stalk Kg-brix Sucrose Purity Invert ces/cane  Fibre

- nodes/  weight girth % coefficient sugar  (kg) (%)
cane V in juice .

Millable canes/ P 0.63** 038* -0.11  0.79** -020 -0.04 0.40° 0.24 0.32
clump G 0.63** 0.64** ~0.15 0.88** —-047** -0.25 0.91**  0.45** 0.63**
E 009 -0.13 -~0.03 0.61** 014 021 -013 013 0.03

- Internodes/ . 0.60** 015 065** -0.27 0.05. 0.47** 046" 035*
cane 0.73** 032 083" -040" 0.07 0.86**  0.59**  0.63**
. 026 —024 0.15 -007 -0.03 -0.01 0.21 0.05
Stalk weight 037 072 -0.08 0.14 0.34* 0.87** 0.0s
' 0.51* 088** —0.13 028 0.72** 094> 027
017 039 -0.02 008 ~006  0.76** -0.14
Stalk girth 0.15 0.25 621 -0.08 0.48** —0.08
0.21 029 . 046 0.1 0.63** 003
005 - 02 003 -006 028 —0.17
Kg-brix ' - —~0.01 0.15 0.32 0.65** —-0.18

- ~0.22 005  0.86** 0.78** 048"
- 0.29 028 ~0.29 0.43** -0.12

" Sucrose content 0.3** —0.62** 033" -0.13

mc)'-emowm(bwmmwmmwmmwmc}'ﬁmo'ﬁ

in juice 089",—0.75" 0.45** -0.18 .

;  0.60** -0.53** 023 009 -
Purity -0.37" 0.43** -0.05
- coefficient 0.40 0.54** —0.09
: : -0.36* 032 -0.03
. Invert sugar ‘ 0.07 0.20
0.41* 0.39
. —0.25 0.9
ces/cane (kg) -0.01
) 0.21
-0.21

*» **Significant at 5% and 1% levels, respectively.
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