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2n=60 were observed

of three cytotypes. P‘:’:;;i:ne :’ al.(2011). The Indian collcctions were more diverse with presence

proximity (Naif and Praneetha ‘; 0::*-:'0 in the mainland and island indicates their geographical

collections of 1915.195) in the. ). owever, the lower cytotype 2n=30 was observed only in older
arcas of Orissa, Uttar Pradesh, Punjab and Pakistan with a frequency of

6.25%. Expedition .
strategics .
monograph/(lora of diﬂ'cmism:e to be prepared for collecion of this cytotype based on

As the lowest cyt -
different ploidics might h):::ypc 2n=20 was as obscrved to be a rare occurrence, the cvolution of
both). Androgenic lincs have (::currcd lhrougﬁ functioning of restitution in gametes (malc or femalc or
1991). Further studics on meiot lﬂ:’::scrvcd in inlergenceric Crosscs involving E. arundinaceus (Anon,
ic i L . L
selfs are required for confirmation. avior, pollen mitosis of diffcrent cytotypes and scgregation in the
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PRE-BREEDING UTILIZING THE IMPROVED INTRASPECIFIC CLONES OF
SACCHARUM SPP

S.Alarmelu*, Adhini.S.Pazhany, C.Jayabose and T.Manjunatha

ICAR-Sugarcane Breeding Institute, Coimbatore
alarmelu s@gmail.com

Sugarcane breeding has been a success all over the world by intercrossing the original
interspecific hybrids but a very few Saccharum species clones have been exploited in the breeding

e exploitation of the unutilized clones of cultivated and wild species of Saccharum in

programme. Th
erding and Roach, 1987) who indicated that the

breeding program was suggested as early in 1960's (B

i 7

S e
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zation have resulted in narrow genetic di"el'sityi
ultivars under cultivation have a narroy, R
C

le Of . barber; gy - Cbase
couple of §. barber; . )
han 20 S.officinarum, two S.sponianeim @d a ; defnands concereg ::;-d S “,.m%eh
bac-k g H“‘olr threa tohe sugarcanc PrOCRETe anI tion by gene intro 9m‘°utili2e
- Om-fs;: ml: ceding aims at creating new base pOI;U ad- programmesgrelsmo‘1 dm"’bi:
asm. Pre-br s - - breedin .
gcmli')hi:lriabililv in the germplasm for direct us¢ mB rkcrosiing is an efﬁciemcan 05 sy
'gdc:r::tilfcyinu hctcr;)tic patterns for hybnd programs. N _a(c an be used also for ma Way o Uiy
lh t*ri;lics controlled by onc or two genes, althougnit ¢ d that the first b inum ofh\
'c almc:'L uantitative characters. Eberhart (1971) suggeste o ackerogs 1,
including q. best base population to start selection. 11_1 ogr study, elite iMproveg c]a‘hpvq
germplasm is the best bs h intra population improvement Programp, of
S. ] nd S.robustum produced throug ea ICAR
.officinarum and S. Nair e al.. SBI Annual Report 1991-1996) and Commer; X
eding i air ef ai., :
Sugarcane Breeding Institute ( _ breeding. The back cross generations ang Nobilizeq Wen
utilized in introgression through backcross g dbrecding potentil _
(F, BC,.BC,) were explored for their heterotic pattern an g h’bﬂd:

i bridi
repeated use of few parents In hy "
sugarcane cultivars. Currently sugarc

Selection during nobilisation: The prebred clones developed (“Ehlzmg lmPTOV?d S.
improved S. robustum and commercial Co canes). from three .no '1 ize dgenerat%ouf;
mating groups exhibited extensive variability for both q-ualltanve an quantltaltwe traits.
expressed wide vaniability for various traits like cane popu-latlonr ca_ne helght,‘ca.ne dlameter'
colour. internode shape. internode color. spines and flowering. Significant va-lnatlon Was recordeg o
€ane growth and yield characters.The means for the F,, BC, and BC, g.e.ner:'itlons sh‘owed Progressie
increase of yield traits and sucrose % with successive stages of nobilisation. Heritability eg;
varied over the different nobilising generations, Hentability estimates from this sty
selection of parents for sucrose %o durin g the nobilisation process will be effective. Th
that gain from selection for yield traits like number of millable canes and single cane
and BC, stages was moderate to high. In general. sucrose %
heritability and clump yield of low to moderate hentability.

and digg,, |

dy, indicate
€ results indjcy,
weight at the BC,
have shown moderate to mOderalelyhigh

Genetic improvement in the backcross generations: In the improved S.robustum x Improved

S.officinarum group. the first generation nobilized hybrids showed an improvement of 15.12%

for
sucrose % at 360 days over the improved S.officinarum parents. BC, hybrids showed an improvemen

of 16.71% and 34.09 % for sucrose % at 360 days in comparison with improved S.officinarum and §.

robustum parents respectively. BC, hybrids showed an improvement of 22.36% and 40.58 % for
Sucrose % at 360 days in compans 1

ght and single cane weight exhibited a substantial
iImprovement compared to their improved S.robustum S officinarum parents. BC, and BC, exhibited
improvement for both yield and quality parameters sy 1

the improved S.officinarum x improved S. robusmum group also exhibited improvement for both yield
and quality traits. There was an improvement of 23.57 % for sucrose in F,30.37%in BC, and 33.35%
in BC, in comparison with improved S officing

rum parents. Similarily an improvement of 41.97 %,
49.78 % and 53.21 % was Obser\’ed n FI, BC] and BC: l‘espec[ively in compaﬁson with i]npmveds
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Genetic improvem
S L Improved
S.officinarum cross population of Improved S.robustum x Impr

Impro corhire
’ sx;(;ifi.:zfl';f""' X Performance at 360days
NMC /row | C.Ht (cm) | SCW (kg) Sucrose % (360 d)

T b 91,00 270.00 0.99 18.12
o IMp over S.o parents 82.00 17.39 -7.48 15.12
% imp over S.r purents 37.88 8.00 16.47 32.26
_____BG 85.00 280.00 13 18.37
%o imp over S.o parents 70.00 21.74 5.61 16.71
%o imp over . purents 28.79 12,00 32.94 34.09
— BC, 74.00 300.00 1.34 19.26
Yo IMp over S.o parcnts 48.00 30.43 25.23 22.36
% imp over S.r parents 12.12 20.00 57.65 40.58
S.officinarum parcnts 50.00 230.00 1.07 15.74
S.robustum_parents 66.00 250.00 0.85 13.70

Genetic improvement in backeross population of Improved S.officinarum x Improved
S.robustum

Performance at 360 days
NMC /row | C.Ht (cm) | SCW (kg) | Sucrose % (360 d)

_ F, 70.00 252.00 1.09 19.45
Yo imp over S.o parents 40.00 9.57 1.87 23.57
% imp over S.r parents 6.06 0.80 28.24 41.97
BC, 78.00 255.00 1.14 20.52

% imp over S.o parents 56.00 10.87 6.54 30.37
% imp over S.r parents 18.18 2.00 34.12 49.78
BC, 81.00 258.00 1.38 20.99

% imp over S.o parents 62.00 12.17 28.97 33.35
% imp over S.r parents 22.73 3.20 62.35 53.21
S.officinarum parents 50.00 230.00 1.07 15.74
S.robustum parents 66.00 250.00 0.85 13.70

Breeding potential of pre-bred clones

From the study, the crosses PIR 001157 x PIO 00845, P10 001057 x PIR 00 1062, PIR 03-107
x PIO 96-475, PIO 94-345 x PIR 96-258, PIR03-107 x PIR 96-475 ,P1O 001100 x PIR 001174 gave
more selections combining yield and quality traits. Crosses with PIR 96-285, PIR 001188, 99 -269 as

one of the parents were identified as potential with high quality recombinants.

Significant variation was recorded for growth and yield characters in the prebreeding
population. Among the prebred materials, 26 clones recorded single cane weight > 1.25 kg, 45 clones
with brix % above 20 % and 41 clones with juice sucrose above 18.5 % and most of them were derived
from the crosses involving improved S.officinarum x Improved S.robustum. The clones viz., 13-36,13-
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e %) followe _ Clone
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- ssistance to red rotl. E ) . tum
also combined resistance it conditions and henc
ytoplasm performed better at high temperature and water defic ¢ the Pre-by
cytoplas o

ase of S, robustum might prove as a potential donor for tolerance to b

The pre-bred clones were t

: The clones invo
incidence of smut. The cloncs in

clones did not show natural inciden

clones with genctic b . etic diversity and wer
temperature. Forty prebreeding clones werce sclected based on gene y € Screeneg o

molecular diversity using sugarcanc specific markers. Variation in alle.hc size w:s c}ijtected Withip the
range of 122-1136 bp and maximum of 33 alleles. Among t'hc SSR [})::)r:)eﬁ)l;e I\’/[ ],(S 34141..chrc
specific to PIR 00 1057, marker NKS 8,,, .., « w, were specific to P1 » Vaximum molegy,,
diversity was detected in the crosses involving PIR 00-l-l 74, Pl.R. 00.-1 163, PIR 001057 ag female
parents indicating the usc of these clones as diverse parents in hybridization.

Though introgression of wild germiplasm is time consuming and requires cF)nsiderable efforts
and resources, it is very important to improve the commercial breeding populations. Pn':-bree,ding
strategy in our study through back crossing has helped in identifying clones combining yield, quality
and resistance to red rot and smut. Utilization of these clones by the breeders will help in the
development of new breeding populations to work upon and on identifying clones to improve
resistance to red rot, smut and tolerance to drought and salinity stresses.
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analysis can be further used for diversity study and fo w’ﬂ n
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A) ond chuster

analysis (PC
ports e ex))

genotypes. l-arhier ¢
quality (s, millable cones amd SINg
sent study reparts the association ol cane yi& ' e . e
» of the total varance of original traits into 4 smal| Ve,

Ny

brids. partitioning
isual difTerentiation among genotypes and cluster 5
nalysis

wtions for further improvement in clonal population. The study algq -
with S.robusttn base that combined yicld and quality, Ulteg
ol material interspecific hybrids: 27F, hyb”ds(impmv
cinarunt: 12,9 from improved S. officinarum x improved §. fobu,,:ds'
from improved S, robustun X commercial) and nine back cross hybrids with NMC >3] ang cane 'f'-ﬁ
aluated in RBD with two replications in a plot size of 6m x 0.9m durinymd
crop scason 2014 at IC AR-Sugarcanc Breeding institute, Coimbatore. Observations on NMc ilhc
anc thickness (cm), SCW (kg), cane yield per clump (kg), brix %, sucrose %, puri;ya::

height (em}. ¢

CCS o and fibre content were recorded at | 2 months. Fibre content was calculated as per Thangay
and Rao. 1982} 21 genotypes were identified as very high fibre types (>25 %), 9 were high fibre lypel:
(20-25%) and 6 were low fibre types (<20%). Corrclation coefficient and path analysis was done usip
tandard statistical procedures (Singh and Chaudhary, 1985). PCA and cluster analysis (Usin:
rmed with PAST Statistical software, version 2.17 (Hammeretal,, 209

pre
robustum terspecific hy
of uncorrelated new variables for v
identify diverse combin;
identification of high fibre types
The experiment comprises Jo clite

rohustum x improved S, offi

perclump = 14 kg, were ev

cuclidean distance) was perfo
ed high significant positive genotypic association with cane yield/clump

eight (0.515) and SCW (0.439). The association of fibre % with cane
ative (-0.011) at phenotypic level while it was positive ang

Fibre % show

(0.716). NMC (0.537), cane h

thickness was non-significant and neg
(0.172) at the genotypic level ( Table 1). Correlation of fibre % with brix % was positiveand

o, showed negative but non-significant association with fibre %. This indicates the
bre and high sucrose content in same genotype since there was no
¢, and brix % and sucrose %. Hence selection could be
s with increased sugar and fibre %, thus satisfying the

significant
significant; sucrose
possibility to combine both high fi
significant negative correlation between fibre
made based on both the traits to raisc genotype
future demands through development of multipurpose cultivars.

Genotypic path analysis was done to estimate the direct and indirect effects of different raits

on fibre %. Cane yicld/clump showed a relatively high positive direct effect on fibre % (0.442). Italso
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exhibited high indirect positive eflect through NMC (0.1
effects resulted in higher correlation coefTicient of canc yi¢
recorded the highest positive dircet effect on fibre % (0.624).
brix %. sucrosc %, cane thickness and juice weight results in reduced tota
fibre % (0.537). Canc height recorded a low positive direct effect (0.284) on fi
corrclation was significant and of higher magnitude (0.5 1'5) due to the positive indirec!
canc yicld/clump (0.177), NMC (0.082) and SCW (0.062). SCWexer
(0.198): but its positive indirect effect through canc height (0.2406) resu
with fibre yicld (0.439). Residual efTect was 0.59. suggesting the characters studied's

tcd lowest direct €
lied in high positive corr
howed significant

accounts for maximum
nents (PC) with
¢ cumulative variation of 76.40
['variability. Canc yicld, NMC,
(Table 2). Quality

influenceon fibre %.

PCA was performed to explain the combination of variable which
genetic variation in S, robustum interspecific hybrids. The first three principal compo

cigen value >1 contained the majority of variance information with th
%. remaining components with cigen vatuc < | contributed to 23.60%o0
SCW and canc height were characterized with large factor loadings in PC,
parameters such as Brix %, Sucrosc % and purity % were characterized with large scorcs in PC,. The
genotypes that appeared in quadrant (1) and (2) were characterized with high fibre %, canc yicld and
moderate brix %, while thosc in quadrant (3) and (4) were characterized with high brix %4 and fibre % <
20. The Eigen value of cane yicld, NMC, SCW, cane height, fibre % and brix % in PC, werc positive.
The corresponding Eigen vectors of PC, also showed that quality (raits (brix % and sucrose %) and
cane yield characters (NMC, SCW, cane yicld/clump) and fibre % were grouped together. The present
results suggests that the traits viz., NMC, SCW and cane height are the primary traits to be considered
in clonal selection to improve fibre content followed by brix and sucrose % and thereby to develop

genotypes with multipurpose utility.

Cluster analysis (Euclidean distance) grouped 36 S. robustum interspecific hybrids into 10
distinct clusters (Figure 1), where two clusters contained a single genotype. Cluster I was distinct from
cluster X (13.065), VI (13.061), IV (11.070) and 1l (12.680). The smallest distance was observed
between cluster I1 and III (5.241). The clones, RO 15073 (RxO 1), OR 15066 (OxR 2). RO 15012
(RxO 5), RO 15019 (RxO 10), OR 15081 (OxR 9), BC 15084 (BC 4), OR 15043 (OxR 3), RO 15027
(RxO 12) and BC 15055 (BC 8) were identified as energy canes with more than 20 % fibre and 15 %
juice brix; RO 15033 (RxO 2), RO 15029 (RxO 8) and RO 15041 (RxO 3) as energy canes with more
than 25 % fibre are recommended for further genetic manipulation and utilization. The study also
jon of these high biomass genotypes under larger plot size for their use as energy
canes in cogeneration. Crossing between genotypes of clusters with large distance and significantly
different for yield and quality traits following the information about indirect effects of traits on fibre %
and sucrose will increase efficiency of breeding programs in selection of clones for multiple purposes.

envisages the evaluat
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i

Maya Lekshmi'', Adhini S. Pazhany’, V. P. Sobhakuzmari', A. K. Rema Devi’angd
. M. N. Premachandran

'ICAR-Sugarcane Breeding Institute Research Centre, Kannur, Kerala, India
‘ICAR- Sugarcane Breeding Institute, Coimbatore, Tamil Nadu, India
*ekshmimayaO@gmail com

Intergeneric hybridization has been performed by plant breeders to improve the genetic base
of cultivated crops to impart better resistance to biotic and abiotic stresses, better yield etc. In
sugarcane, intergeneric hybridization was attempted since 1913 for introducing new features for
improving the agronomic traits (Barber, 1916) and since then several successful attempts were madein
producing intergeneric hybrids of Saccharum. Erianthus is considered as the most important wid
genetic resource for sugarcane varietal improvement (D'Hont ef a/., 1995: Cai et al., 2005; Amalrajand
Balasundaram, 2006). It can contribute many desirable agronomic traits such as high biomass,
ratoonability, tolerance to drought and water logging, resistance to diseases and pests, etc. Ti
combination of two genetically distant genomes in an intergeneric hybrid can result in genetc
allcrdllions such as chromosome elimination, sequence elimination, sequence modifications ek
especially when more number ofdiverse genomes from polyploid parents were combined.

generations of b
ed £ arundinge
sing GISH and

ack cross hybrids with sugarcane clones as male parep! were
‘eus probe (Maya Lekshmi er al.,2016). Four gmmﬁwd
the results showed progressive elimination of Erien

studied using biotin labell
hybrids were analyzed y
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y found in germplasm indirectly reflects the levey
able in future cultivars. Duc 1o domestication bottlenecks and artifici s‘;lo |
jon of genctic variation in the gcnomes of modem cultivars js p°0rlyuccn° ‘
agement with an investigation of genetic diversity ang . Mdcrg .
d between populations along with an understanding o o oec Xlen
essential. The use of molecular markers to improve the utilizatioy e:sa

: ) of o
asm based on population genetics and model baseg \ Eene,

diversity [rom sugarcanc germpl PProgg
reported by Mariana and Jorge Alberto 201 s and Esayas Tena et al., 2016. The present Study gy i
Sy

characterize the genetic diversity and genetic differentiation of Interspecific hybrids geney

cd S sponlanemnand improved S. robustum using SSR markets ang thea&d

ons with model based approach utilizing the sm,n ‘
Clure

The degree of genelic diversit
[FOLICSS achiev ge"ﬂic
amount and distribut
Hence a genetic resource man
genetic difTerentiation within an

maintain the variation ts

involving improv
characterize the genctic structure of the populati

software.
Thirteen biparental crosscs involving improved S. officinarum , S. robustyp §
nade during the crossing season of 2012, two hundred and eiéhg

four interspecific hybrids (top performed) were evaluated for cane yield and quality traits in replicyg
field trial during the growing scason of 2014 at Sugarcane Breeding Institute (ICAR),Coimbaty
Among these 67 clones which showed significant improvement Over parents for phenotypic traits wey,
analyzed using 28 microsatellite markers (SSR) to evaluate the genetic diversity and populatin
resent four different populations; 20 were from S. spontaneum §
officinarum , 16 from S. robustum x S. officinarum , 17 from S. robustum x Commercialsand |4 from
S. spontaneumx Commercials. Genomic DNA was extracted using CTAB method. Microsatellit:
primer sequences (22 NKS primers; SMC 863 GC, SMC 31 CUQ, SMC 597 GC, SMC 1039
mSSCIR 54 and mSSCIR 66) were obtained from Genbank database [www.nrcpb.org/STMS.hm]
and NCBI. PCR amplified products were resolved on 8 % (w/v) polyacrylamide gel electrophoress

spontaneumand commercial werc I

structure. These clones rep

and bands were detected by silver staining.

FAllele frequency, number of alleles (Na), effective number of alleles (N
polymorphic bands (PPB), gene diversity or expected heterozygosity, He (Levene 1
Information Index of Diversity, I (Lewontin 1972), inbreeding coefficient and Nei's genetic distatc
were computed with POPGENE 1.32 (Yeh etal., 1997). Polymorphism information content (PIC)¥®
estimated using the program POWERMARKER Ver3.25 (Liu and Muse 2005). Analyses of molecul
variance and Fst (genetic differentiation) between populations were performed with the soﬂ\Wf
Arlequin 3.5 (Excoffieretal. 2005). Wright (1951) fixation index (Fst) of the total populations andp!
wise Fst among all-pairs of populations were computed using FSTAT software (Goudet 2002
significance was tested based on 10000 bootstraps. Gene flow was estimated using indirec! me
based on the number of migrants per generation (Nm) as (1- Fst)/4 Fst. To assess genetic structu

¢) percentage of
949), Shangot'
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modcl based approach wag utilized with §¢ )
fucture ve

number of subpopulati
Markov Chain Mzm:‘(ljoan) was identificq with ;2.3'4 software (Pritchard ct al. 2000). The actual
8 arlo iterat; parameler set up at - ‘ 00
Hardy-Weinberg Equilibrium (HV:’)ES and 100,000 run length and wil: :n :dt::_":( , pr:njdl ?fl::\:\:n
for 10 times. The optimal K wag d) wnd correlated allele frequencics mclhm; I;rzh ko :| co was rui
9 . i 3 L ea valu S
ucla.c du/structure Harvester/y I‘ollclcrmlncd using Structure Harvester (htip://taylor0. biology

owing the simuylay
. . tion method of E
Genotyping of 67 Saccharum in vanno ct al., 2005.

,s-pnn/(mcun-rcytoplusm and 33 of S i
polymorphic loci with an average ol'tli 1 nl)
0.05) compriscd 18.5% and ubundun'l al
alleles. The maximum specics specific (3
GC and NKS 34 respectively; )
from HWE. The gene diversit
and from 0.456 (SMC31CU
cffective number of

:::I;::C;ﬁf hl%’brids (\jvhich includes 34 genotypes of S.
el per :’O‘:E «l-‘:l{n) using 28 SSR markers revealed 227
leles (frcCIucnSc: ifc ulteles (gCnf)lypc specific, frequency =
and genof ’y .0‘75) comprised 51.6"/'0 of all detccted
19 unique alleles for Iy;c ?PCClﬁC allcle (6) were identificd at SMC- 863
y and PIC Vﬂlucs‘rrm ’ genotypes were detected. Six primers deviated
Q) 100.816 (NKS 2; L,C(.l from 0.427 (SMC 31 CUQ) 10 0.711 (NKS 28)
alleles (Ne) per primer vari ), with averages of 0,589 and 0.614 respectively. The
allele was in range of 0.44-0.75 with a m varied from 1,574 (0 3.096 and frequency of the major
separately for 8. spontaneum and S, roh o of(.)‘5 1. Comparison of diversity statistics of genotypes
(GD) were higher in genotypes f .;’o ustum is presented in Tablc 1. The values of gene diversity
officinarum . The average values ofp - Spontaneumx S. officinarum followed by S. robustum X S.
species (0.598 in S. spontaneun Od IC ca.lculaled overall the loci showed moderate difference in two
of private alleles in S. spomanl:n 0.403ins. r@ustu,;: ). Analysis on private alleles revealed 13.1 3%
125. The pair-wise values for umlr):.and 14.52"/1') m.S. robustum showed allcle frequency greater than
differentiation (Fst) between S nbiased genetic distance (GD) and genetic identity (G1), population
between the genotypes of‘bou; Spolrfaneumand S. robustum showed moderate genetic differentiation
higher for genotypes of S mbu;Pele;S (Table 2 and Table 3). Population differentiation was slightly
existed in S. robustum (Nm=0 ;g;)tthan l_n S. spontancum; correspondingly higher le‘,/d of'gcr'lc ﬂ?w
of molecular variance by AMbVA anins. SPfJﬂmﬂei.lm('Nm =0.503). The hierarchical distribution

e o revealed highly significant genetic differentiation among the
Specles».l 6 % of the total variation was between the species, whilc 86 % was among individuals within
the species.

The Bayesian model-based approach to determine population structure in genotypes from two
species (S. robustum and S. spontaneum) of sugarcanc with STRUCTURE software revealed threc
sub-populations (K=3), Figure 1. S. robustum x S. officinarum genotypes (16) and 3 from S. robustum
x Co cane were grouped in sub-population 1 (CI); S. spontaneumx S. officinarum genotypes (20} and 2
from S. spontaneumx Co cane were grouped in sub-population 2 (CII); sub-population 3 (CII)
consisted of 36 genotypes (generated involving Co canes). The estimates of pair wise Net's unbiased
genetic distance (GD) and population differentiation (Fst) for three sub-populations inferred by
structure analysis also ensures low gene flow (Nm) in genotypes grouped in CI (Nm=0.416 )and CII
(Nm=0.378 ) with large genetic variation. All genotypes generated involving commercial clones were
high gene flow (Nm = 0.784) revealed that major portion of genetic
variance has been exploited for cultivar improvement. The findings suggest exploitation of
populations Cl and CII through prebreeding which will contribute genes for important traits in
breeding population with a broad genetic base. The SSR primers reported in the present study detecting
private alleles >12% frequency can be used to discriminate S. spontaneumand S. robustum hybrids in

grouped in one cluster CIII with
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Table 1. SSR diversity for

hybrids Ltilizing improved parents .
i Ne GD
Population __—S_aip_lﬁiz_c__ "’lji’__ il _'/{
g. :;][x‘;:l(::’:u: 16 2.819 1.715 0.612 0.529 %7
N e ——_—’/’_' —ﬁ\\
S. robustum X 0.588 0
17 2.08 1.425 436 88
Co canc L i
S. spontanenm X
S. officinarum 20 2.649 1.657 0.769 0.664 95.07
I
S. spontaneumn X | 1511 0.606
Co cane 14 2.33 . . 0.526 89.60
Mean
2.469 1.577 0.6437 | 0.5387 91.87

Na = number of different alleles; Ne = effective number of alleles; I = Shannon index; GD = gepgj;
’ c

diversity according to Nei (1978); and %P = percentage of polymorphic loci

Table 2. Unbiased Nei's genetic distance (below diagonal) and identity (above diagonal) amoy
3

and between populations
Populations S. robu._stum x | 8. robustum x | S. spontaneumx | S. spontaneu
S. officinarum | Co cane S. officinarum Co cane ™
S. robustum x S.
officinarum 0.000 0.857 0.604 0.741
S. robustum x Co
0.155 0.000 0.618 0.864

cane

S. spontaneum x

S o reinaram 0.411 0.382 0.000 0.836

S. spontaneum x
0.
Co cane 259 0.147 0.185 0.000
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Populations g robustum .
. 0 - robust
| ficinarum Co ¢ .n; “m x| S. spontaneum x | S. spontaneum x
S. robustum x S. officinarum | Co cane
S. officinarum 0.000
\
S. robustum x il
Co cane 0.075 0.000
S. spontaneum x o
S. officinarum 0.248 0.12
125
=R A RUR R 0.00
S. spontaneum x :
Co cane 0.
LS 0.098 0.084 0.000

1.00
0.80
0.60
0.40
0.20

0.00
Flfuré li)Mogel baSCd.anCestry of 67 Sugarcane interspecific hybrids based on 28 SSR markers. The K
;18 ue 1s lfzse hc.m maxnmu.rr.l of adhoc measure AK based on Evanno et al., 2005. Bar length represent

¢ membership probability of accessions belonging to different subgroups and y-axis show

coefficient of membership/assignment.
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UGARCANE FAMILIES BY DTOPSIS

‘ Karpagam
Diviston of Crop Impy A K. Flayarals and G flemaprabhe

wvement, ICAR-SBI ('
g ' ' 'os’],u
ttlar meli.sgmall com Coimbatore

: y CIc "i“n iﬁ 1

:::\muuul vuluc bul'rulhcrlo identify familics with higher fi : i
poor familics to improve breeding cfficiency. 14 T e e
familics with the maximum potential for pr()du(:;:, .Cllcc, ! mc"m,d for identification of promising
interest and usefalness 1o the sugarcane brecdors g %Ct)l;cnmcul'ly’vmhlc' genotypes would be of great
Similarity to Ideal Solution (DTOPSIS) was uqai .for]: )|yn‘f"1|c Fechnique ffvr Order Preference by
this method has been widely used in cvuluatio:; of cro :T‘:ﬂlmg 'rural cconomics by many fncmh and
used in the evaluation of canc cultivars and SUgurca:c' '] c lonT‘uo. l()haéc.()'clc. In !fugar(.t:mc, il was
identify superior sugarcane families by using com crones. fhe possibility of using DTOPSIS to
L . ‘ s prehensive index was atiempted in the present study.
The families were evaluated in plant and ratoon crop of ground nursery, first clonal
ctages from 20122016 at ICAR-SBI, Coimbatore. Obs ind nurs ry. first ¢ Qna and s.cq)nd clonal
standards on four traits viz. numbcr(’)fmill bl nos VN rccurdcd |n'l W familes and four
o% at 130 days, Weight coc‘fﬁcicms o 3(;1 0c cancs (NMC), cane hcng}?l, cane diamcter and HR brix
’ Y . .30, 0.30, 0.10 and 0.30 werc given to the traits NMC, cane
diameter, c'anc'helght and brix % respectively. Comprehensive index (C,) was calculated considering
the four traits simultancously and used to test the distance of cach family to the best family (Table 2).C,
values were significantly correlated to the selection rate at the two stages indicating that the clite clones
were selected from families with higher Ci values. The method can be used to determine the clite
families to increase the selection efficiency by considering many traits simuftancously. Among the
families studied, the families with more NMC/clump were Co 0312 x Co 98010, Co 0312 x Co 0209
and 81V48 x Co 0209.The progenies of Co 10031 x Co 99006 had thick canes (3.21cm) followed by
CoM 0265 x CoT 8201 (3.14 cm), Co 98010 x Co 0209 (2.98cm) and Co 86032 x CoN 10072 (10.91
cm). Brix % was the maximum in Co 10033 x Co 06002 (21.45%) and Co 0312 x Co 0209 (20.36%).
The standard Co 99004 was the tallest with 271.25 cm. The method identified the ideal cross with 22.54
% brix, 13.34 NMC/ clump, 3.2 Lcm cane thickness and plant height of 271.25 cm. The selection rate at

stage 1 (ground nursery) varied from 2.00-7.14 % with an overall selection rate of 5.09 %. The
o, at stage 1 (first clonal trial) with an overall selection 0f3.06%. 1n
m six families which had low values of C,. tranged
lies had higher C, valucs than the standards and

I‘ H - {3
ation or first sefect the MO8t promi

selection rate ranged from 0-5.71
second clonal stage, no clones were selected [ro .
from 0.1278 to 0.7558 among the families. Eleven famt

il )

.
: i
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0312 x C098010,Co 0312 xCo 0209, Cg 8601

four familics Co 86032 x CoN 10072, Co : .o From the families with low C no cloneg wl *Co
had clones advanced to final stage of sclection. ere e,
Selection rate (SR) at clonal population T (SR,), clonal population II (SR,) ang Compr, eny;
index (C) for 18 crosses rs_f — % - —
Cross No Crosscs ampl¢ 2 o

| U 09053 x Co 94008 122 2.46 0.82 m

2 Co 0312 x Co 94008 200 550 | 400 m

3 Co 86032 x CoN 10072 140 7.14 5.71 *0?53?

4 CoM 0265 x CoT 8201 81 6.18 4.23 m

5 Co 98010 x Co 0209 180 5.56 4.44 \0?5;3\

6 Co 0312 x Co 98010 210 476 2.38 0\755?

7 81V48 x Co 0209 100 4.00 300 | 0gaa]
‘Qﬂ_\

8 Co 0312 x Co 0209 100 600 | 400 [omg

9 Co 86011 x Co 94008 120 5.83 4.17 m

10 Co 11019 x Co 06002 100 200 | 200 | 0.299]

11 07-305 x ISH 176 140 7.86 5.71 m
12 Co 06022 x Co 05007 150 2.00 0.00 | 0.1659 |
13 Co 06022 x CoN 10072 186 4.30 1.08 | 0200 |
14 Co 86032 x Co 94008 210 3.33 143 | 0.158 |

5 Co 11020 x Co 06002 180 6.67 3.89 | 0.4298
|16 Co 99004 x Co 05007 124 5.65 0.81 | 0.2206
17 Co 10031 x Co 99006 18 5.93 339 | 0.5057)

18 Co 10033 x Co 06002 124 6.45 403 | 0.5407

L r 0.4802* | 0.5838*

*the correlation of SR with C, was significant at P=0.05

The C, values were si gnificantly correlated with the selection rate. It showed a positive
correlation (r =0.4802 and r = 0.5838) with the selection stages respectively. Three families viz,
109053 x Co 94008, Co 06002 x Co 05007 and Co 99004 Co 05007 with low selection rate of0.82%,
0% and 0.81 % respectively showed low C.. The C, values and selection rate indicated that the families
Co00312xC098010,Co0312x Co 0209, Co 86011 x Co 1 148, Co 86032 x CoN 10072, 81 v48xCo
0209, CoM 0265 x CoT 8201 as potential ones with more recombinants. Family selection increases the
genetic gain for yield and its related trajts and superior recombinants are expected from elite families.
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lages and it will be useful to

CRP trials, which are
agarcane productivity. One of the major coordinated efforts right from the inception of the AICRP on
ugarcane has been the Zonal

Varietal Trials which are conducted under the Crop Improvement
iscipline at about 40 research stations located in five sugarcane agro-climatic zones across the

untry. It is necessary to assess the impact of breeding programme on genetic improvement of
igarcane over the years. In this paper, attempt has been made to assess the genetic improvement in
ite clones of sugarcane evaluated in zonal varietal trials conducted during 1989 to 2015 A secondary

m is to develop a mechanism for evaluating the efficiency of these programmes based on the

timated variance components. This will help in restructuring sugarcane variety evaluation
-ogrammes in our country.

Mixed model analysis was used to long term data of sugarcane cane yield recorded in zonal
varetal trials conducted in five zones of the country and analyzed for genetic improvement-m cane
yield over the years commencing from 1989 to 2015. Mixed models offer a powerful and chxble .too(li
for analysis of longitudinal data. In longitudinal studies, a growtt-) curve model l::\se; otn‘ab Zzaiv r::z n
model including two random effects (intercept and slope) which are normally distnbu

independent Gaussian error is probably the most routinely used to study change over time of a
indep

itative outcome. Proposed and applied two type of models for comparing the statistics of different
quantitative .

) gramm , Crop, Maturity
criteria of choosing the most reliable and important factors of the pr(.) e*((\:( e;ar Z;:\E*Maturity
his study, we considered variables, Zone, Crop, Matunty, Zone"Lrop. d mixed
end Zone). In ::S X ){, as fixed and year as random in first mixed effect model. In secon ;nzz
ond Zone"rep ram;;ttyl;e first, second and third order interactions of different factclr; (Tagl:/[amﬁ;’-
a . * *
e ha‘\/; . filear"‘Zonc Year*Crop, Year*Matunty, Year*Zone Crop;gear er‘:z ity
T L] 1 10 y ’
In th:s caS:Meat;ity were taken as random and Zone, Crop, Matunt}’,u ?(;I:)enes oprICRP(S), Crop
Year*ropTha Zone*Crop*Maturity were as fixed. Where - zone (Fo
Crop*Maturity, Zone
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