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INIRODUC I'ION

wheat is the cheaspest source of carbohydrates and
proteins which provides almost 20% of the total food caloriss
for the people and is staple food for about 354 of the world
population, wWheat is too, often passed off as merely a
starchy food crops 1t contains other valuzble nutritive
mat=rials, notably proteins, minerals and vitamins, In fact
the amino acid yileld per acre from wheat far exceeds that of
animal products for every one of the essential amino acid.
Wwheat is thus an important food grain of the world,
presently, wheat 1s harvested from about 226,10 million
hactares with a total production of 540,23 million tonnes
every year[Anonymous, 1990), In };gittb?: wheat is only next
to rice in acreage and production and is grown over 24,09
million hactares with an ammual production of 53,99 million
tonnes (Anonymous, 1990), Further increase in production can
only be met by the development of varieties of high yield
potential in future as their is absolutely no scope of
increasing aresa under wheat cultivation,

The conventional psdigree selection, though significant
and productive in its own right, imposes restrictions on the
chances of recombination rates and thereby limits the
accumulation of desirsle alleles spread over various loci,
The probability that any one individuadl in F2 generation of
a cross would carry most of the potentially adaptive genes is
very remote, Hence, chances of producing bast balanced

genotype through selection in Fz and onwards are limited,
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Further this method utilizes the only fixable gene effects
(agditive and additive x additive) and thus, the method seems
to be Inadequate to explcre the rangs of gsnetic variability

for complex characters like yield in whz2at (Joshi and Dhawan,

1966 and Jensen, 1970).

The ,hidden variability can be exploitad by intermating
in early segregating gene-ation, This approach has been
reportad to bregk undesirzble linkage, enhance variability,
elevata the population mean and improve ths chances of assamb-

ling the maximum number of potentially useful genes lezling to

. the isolation of stable and widely asdapted g=notyves (Verma

et 31,1979 Yunus and paroda, 1982 and Balyan and Verma, 19935),
Further, this approach would not only elevate the population
mean but also retain useful Vari.ab 1lity to be effective for
sevaral cycles of sslaction (Kumar, 1373: Singh and Dwivadl,
1978: Verma et al,, 1979; Singh et al,, 1986; Yunus and
paroda, 1983 and Srivastava gt 31,1989). Though encouraging
results ware reported on one hand, contwadictory rasults wore
also often obtained (Pederson, 1974; Bos, 1977: Snhape, 1978:
Redden and Jensen, 1974; Stam, 19777 Yonezawa, 1983),

In viaw of the above it is imperative to make compari-
sons of F, variability with that of early generation intemating
so that a breesder can choosz tha most efficient breading
appfoach for gen=ti: improvement of the population in wheat,
It is, therefore, proposad to undsrtake the present
investigation with the following objectives,

1, To study the =xtant of genatic variability gen=rated
through first and second cycles of in tsrmating for

yield and yileld components,
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Impact of intermating on correlation coefficientsy

for diffarent traits,
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The literature on wheat has bsen reviewed, partly on
the baslis of results, pertaining to intermating in segregating
generations, recurrant selaction, role of intzrgenotypic
competition in selection and sslection In segregating
genarations ete, The intermating in segregating generations
and recurrent selectlon have been found to be more efficient
for improvement of several traits of economic importance

than the most commonly followzd@ pedigree method of breeding,

Intermating in sagregating generations or recurrent
selection 1s aexpected (i) to break unlesirable linkages (1ii)
to retain greater variability for sevaral cycles of selaction
(1i1) to elevate population mean and (iv) to assemble genss

to give rise, widely adsapted and stable genotypes,

Improvement through conventional breeding methods has
been relatively difficult task because yizld showed complax
inheritance (Parfoda and Joshi, 1970a; Vvirk and Aulakh, 1975
Sharma and Singh, 19825 Gill st 2l1.19837; Verma and Luthra, 1983)
and its components are nagatively correlatad ({(Smocek, 1969:
Chaudhry et al, 19707 Knott and Kumar, 1971: Knott and Talukdar,
19717 Jatasra and Paroda, 1978), To generate useful
variability, various mating syatems like biparental mating,
double cross, three way cross etc. have been sugjested
(Tensen, 1970; Gill et al, 1973 and Verma gt 2l, 19787 Singh

and Sharma, 1976 and Kar et al, 1978).

The conventional pedigree method though offers

oppoftunities for using breeder's skill and obtaining genatic
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information but has been reported to be less effective for
improving sesed yield in wheat (De Pauw and shebeski, 1973)

and the method has the seviral oth=r drawb@cks, nanely (1)
limited parent participation (ii) rapid fixation of genes

(111) low genetic variability (iv) poor recombination potential
(Andrus, 19637 Jaensen, 1970), To maximize hetarozygosity,
crossing over the recombination among allel=ss at the linked
loci, mass or visual selectlion followed by intercrossing of

the selected plants can be done in evary generation or in

early second generation, In the presence of linkages and
correlated response, the la ge recombination potential otherwise
axpacted owing to the independent action of the genes was

not realized (Clegg et al, 1972), If cross involves
representatives of population and the tralt being improved is
controlled by a number of genes, a wide gegregation may occur
which will require large population to be grown (Langham,1949),
Mac Key (1953) also optionsd to have sufficient F, population
because a vary minute part of potential of cross is realized

in small populations,

Sibmating in early generation can cr=ata maximum gene
recombination and maximum fitness, Therefore, Hanson (1359)
and Andrus (1963) proposed atleast ohe or more cycles of
intemating in early generations, Hensel (1964) supported the
idea of intermating in early segregating generaticn and
recognized the possibilitizs of getting better segregants
aftsr each cycle of intsmmating due to accumulation of desirable
genes, For full utilization of variability arising through

an initial hybridigation, Bliss and Gates (1968) suggested
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recurrent cyclzs of crossing and selection for the imnrovement
of traits being governed by large number of genes, Jensen (1970)

also favourad the intermating at F, amd Fy levels for the
lmprovement in creals, The method was suggested for the wider
use of germplasm, simul taneous inputs of parents creation of
persistent gene pools, breaking of linkage blocks, release of
hidden varizgility and general fastering of genetic recombination,
Jensen (1978) demonstrated that diallel selective mating
system can be integrated into breeding programme for
strengthening the conventional breeding procedures, Khair and
frey (1965) have used recurrent selection successfully to
increase seed weights in cats, Joshi and Dhawan (1966),
Compton, (1968), Gill et 21,(1973), Vema and Kumar (1974)
have recommended recurrent selection in wheat, Miller and
Rawlings (1967) and E1-Adl and Miller (1971) in cotton: Hanson
et al,(1967) in case of soyabean:; Redden and Jensen (1974) in
case of wheat and barley:Matzinger and Wernsman (1968) in
case of tobacco demonstrated that recurrent selection helped
to break undesirable linkage blocks and resulted in shifts

in the genetic correlation,

The studies reported from India show2d the recurrent
selection could be integrated with the conventional breeding
progr anme in order to maintain genetic varilability for
continued genetic improvement amnd breaking the existing yield
barrisrs in self pollinated crops, Comparative studies to
understand the effectiveness of mating gystam wele also
made in wheat, Mean of biparental progeni=s were found to
be superior than selfed generation for almost all the characters

in wheat by Gill et al,(1973). They reported high heritability



estimates in biparental progenizss and some shift in correlation
between yield component traits, Similar resul ts were also
Leported by Lal (1975) in wheat, He found that the intansity
of few unfavourable ger;es was .=dyced and favourable correla-
tlons appeared in intermated populations, Means of the
biparental progenies was found to be excelled over selfed
progenies and notable shift in genetic correlations was
aestzblished in many studies (Singh and Dwivedi, 1978: Vamms
2t 21,1978, 19797 Yunus and Paroda, 1982, 1983: Balyan amd
Verma, 1985; singh et al, 1986 and Srivastava, 1988), Singh,
Bhullar and Gill (1986) compared biparental approach with
conventional selfing approach for various characterg, In the
cagse of grains/spike, grain weight and grain yield the
biparental progenies depicted higher mean, wider range, greater
phenotypic and genotypic variance, high genotypic coefficient
of variability as well as heritability and genetic aivance as

per cnt of mean than Fis and Fis,

The theoretical evaluation of the usefulness of intemating
in general, have dependent on different linkags considerations
and the assessment criteria followed, Baker (1968) assumed that
e advantage of intemating will be the greatest with tight
4inkages (when value of 'P' is small), In two locus model,
he objective of intermating was an attempt to increase the
robability of recovering AB/AB genotypes from a repulsion
toss for Alfferent linkage intensities and sample size is
lgher under intermating than under salfing, Miller and Rawling

967) and Meredith and Bridge (1971) found that intermated
puldtion could provide better source of material for selection
an original Fy population in cotton dus to breaking of

1k age blocks, They found that the anegative corralation
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astimates in biparental progeni=ss and some shift in correlation
between yield component traitsg, Similar results were also
Teported by Lal (1975) in whaat. He found that the intensity
of few unfavourable ger;es was reduced and favourable correla-
tions appeared in intermated populations., Means of the
biparental progenies was found to be excell=sd over sel fed
progenies and notable shift in genetic correlations was
established in many studies (Singh and Dwivedi, 19787 Venma
et al, 1978, 1979: Yunus and Paroda, 1982, 1983; Balyan and
Verma, 1985; Singh et 31,1986 anmd Srivastava, 1988), Singh,
Bhullar and Gill (1986) compared biparental approach with
conventional selfing approach for various characters, In the
case of gralns/spike, grain weight and grain yield the
biparental progenies depicted higher mean, wider ramnge, greater
phenotyplc and genotypic variance, high genotypic coefficient
of variability as well as heritability and genetic aivance as

per cent of mean than Fis ant Fis,

The theoretical evaluation of the usefulness of intermating
in general, have depandent on different linkags considerations
and the assessment criteria followed, Baker (1968) assumed that
the advantage of intemating will be the greatest with tight
linkages (when value of *'P' is small), In two locus model,
the objective of intermating was an attampt to increase the
probability of reoovering AB/AR genotypes from a repulsion
cross for diffarent linkage intensities and sample size is
higher under intermating than under s=1fing, Miller and Rawling
{1967) and Meredith and Bridge (1971) found that intermated
populdtion could provide better source of material for selectisn
than original F, population in cotton dus to breaking of

linkage blocks, They €>und that the negative correlation
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between yileld and fibre strength was weakened in intermated
populations, Similar resultz were observed in cotton by Bains
(1971) cited by Joshi (1979).

For intarmating, sufficiantly large number of plants
should be used in a segregating generation because estimatas
of genetic correlations (and selection based on them) have such
a high sampling error in smaller sampl2s that s=lection ig
practically inefiective, Thus the expectad effects of random
intamating on genetic variance in self poilinated crops will
depend upon the linkage relationship involved, Asauming
recombination of linked genes with pradominantly additive
genetic etfects, the gsnetic varlance has been predicted either
to increase or to decrease with repulsion and coupling phase
linkage (Miller angd Rawling, 29677 Baxer, 1968 and Yunus am
pParoda, 1982) with preponderance of repulsion phase linkageg,
the random intermating would result in incr=ased range of geno-
typlc values and hence the increased genetic variance of
the population, With coupling phase linkage & decrease in
genetic variance would be anticipated due to lowering of the

frequencies of extreme types,

Tyagi {(1987) recommended intefcrossing in early genaration
with gelection for desirale segregates in cotton, He found
that some correlations were significant and negative in the
selfed familles but were ncn-significant and negative or
positive in the biparental int=mmated progenies, The reduction
or disappearance of negative association in biparental inter~
mated progenies is taought to be due to breakage of linkages

predominantly in a repulsion phase, He further proposed that
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several cycles of intercrossing would furthsr increase

variabjlity and produce & greater number of desirable segregants

for selection,

Many controversial reports are also avallable about the
feasibility and usefulness of intermating approach of bre=ding
for generating variability, Pederson {(1974) questionel tha
usefulness ¢of intermating in Fz generation to release desirable
segregants, It was argued that the freguency of desirable
homozygotes can also be increzsed following directional selection
in Fj generation, Bos (1977) and shape (1978) emphasized that
intarmating of F, plants cannot always be considered a
possibility of incr=zasing desired segregants in the population
becauge it depends upon the distribution of genes on chromosomes,
This conclusion confirms the results of Pederson (1974),

Redden and Jensen (1974) worked out the effect of intemating
both in presence or abseiace of selection in segregating
populatims of wheat and barley, They concluded that there
is a reason to believe the positive results of intermating

in breeding progranme of inbreeding crops, prfovided the
additive component of genetic variance is important,stam (1977),
however, reported that the short term effects of intemmating
is negligible but in long run, it is superior to selfing
specially when many loci are involved, Limitation in release
of more variability through biparental mating approach was
also observed by Harlan et sl,(1940) and frey (1975) due to
low initial variation, Therefore, they suggested recurrent

breeding and multiple cross approaches which provide more
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scope of generating genetic varlability through new gene
racombination resulting from kreakage of tight linkages and
accumulation of genes from number of diverse parents involved
increases, Randhawa and Gill (1978, 1980) and Nanda et al,
(1981) reported that recurrent selection approach is of little
value for improvement in whzat, Sneep (1977) made a valuable
observations that the frequency of fawourable genotypes in
double cross is consideraly lower than conventional 1='2
generatlion of 2 parents differing for all the alleles, 1If the
parents are differing for 21 glleles, about 2,1 million
peopuldtion is needad to get one desired tyne, It ruestionad
the feasibility of multiple cross approdch, Rana and
sheshagiri (1983) also supported these observations about
multiple cross approach, Yonezawa (1983) made computations

to assess the value of intermating before selection in the
self pollinated crops, It was shown that selfsd or partially
intarmated populations often have grester gensztic variance
than intermated populations, However, these studlies are based

on intercrossing the plants at random before selection whereas

in the breeding programme only selected plants are intermat=d,

The foregoing review, reveals that intemating
approach despite som: contraversies, can prove useful to
elevate the population mean, Thus it seems to be reallstic
to work out the relative efficlency of different mating

systems,

LE X L8



MATERIALS AND METHODS

The present investlgations were carried out during the
Yeal 1990-91 at the experimental farm of Dep aCtment of

Plant Breeding, Haryana Agricultural University, Hisar,

The experimental materia)l consisted of three populations

viz. Fo. 31IPs I cycle, BIrs II cycle developed in each of the

two intervar ietal wheat crosses, namely WH 416 x HD 2160
(Cross 1) and W 416 x HD 2329 (Cross II), Among the parantal
varieties two namely, W 416 and HD 2329 are the high yielding
semi-dwarf varieties adapted to north western and northern
plain zones, respectively, The third varia=ty, i,e, HD 2160
is the triple dwarf line possaessing excaellent resistance to
the rusts, General characteristics of parental varietiss are

presented in TSble 1,

Development of experimental material

Large F, populations (5000 plants) of the two crosses
were raised during the crop s=ason 1988-89, One hundred
thirty plants were randomly selected in eaxch F2 population and
65 palred crosses were attempted to produce BIPs I cycle, half
seed of BIPs I cycle was reserved ard remaining half seed of
each 65 BIPs I cycle was space pianted, during 1989-50, One
hundred thirty single plants were randomly selected and 65
palred crosses were attempted in each cross to produce BIPs
II cycle, F18 of two crosses were also rais=d to get F2 seed of

the two original crosses,



Table 1: Characteristics of narent varietizs ussd in crossing

pLogramme,
variety pParantage Main characteristics
W 416 WH 147 - UP 368 A sani-dwarf with high yi=ld
potential, good tillering: long
eal, slow rusting to leaf rust
but susceptible to yellow rust;
Amber and soft grains,
HD 216¢Q Masoc 3~yi~54- Triple dwsrf, highly resistant
NIOB~-Calidad/ t0 rusts, stout straw, Amber,
Tobcfn/HD 1949 fairly bold grains and resis-
tant to ledging,
HD 2329 HD 1962~ 5~ 4870~ A double dwarf variety of
K65/HD 1552 x medium maturity and high yield
up 262

potential, Fairly good resistant
to lodging but susceptible to

rusts grains are amber, harq
and bold.

— i e A A M. . 8 ——



All the three populations viz, F,, BIPs I cycle and
BIPs II cycle of each cross were evaluatad in randomized blodk
design with three replications, Each population was space
planted in 25 rows of 3,5 m length in each replication, The
Plant to plant distance was kept 15 cn and the row to row
distance was 25 an, One hundred twenty five plants from each
population were randomly selected to record observations on

different characters,
Data Recgording

The data was recorded on 125 randomly selectad plants
per plot in each replication, The terminal plants of each
plot were excluded to minimize the border effect, The

observations for following traits wera recorded,

1. Tillers per plant: Total number of tillers per plant
were counted at the time of harvesting,

24 Grains per e=ar: Total number of grains were counted in
the main ear at maturity,

3, Grain weight per ear (g): The weight of grains of the

ear of main tiller was recorded in grams,

4, Biological yleld per plant (g)* The mature plant was

harvasted from the base and wesight of whole plant was
recorded in grams,

5, Grain yield per plant (g): The weight of grains per plant

was Fecorded in gfams,

Statistical Analysis

The e=Xperimental data recorded on different characters

were subjected to following statistical analysis,
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1, Anadlysis of varlance and covariance: The an2lysis of
variance and covariance was done for partitioning the
variance and covallic".ce as shown bealow:

Source d.f., M,S,.8 M, S S,

Obsarved ‘_EKPECCEG “Observad ixp =ct=d

Replications (r-1) M3,

2 2 2
Populations {(p-1) MS, ro 3 tao g Mpij rcfgi_ sy
i e, .
1]
Error (r-1) (p-1) MS, o"Z Mg o
ij “1y
To tal (rp-1)
where,
3 = number of replications
p = number of progeni=s in 2ach population
o’é = genotypic variance
c‘i = error variance
=3 = genotypic covariance of character xi an i xj
gij
o, = error cov:rlance of characcter X, and X
4 i 3
The genotypic and phenotypic variancss were calculated as follows:
M - MS.
(ol 2 = ——.-5-2-—.—..—2
9 o
MS
c? = i+ 2
P J

The genotypic and phenotypic cov-.riances were calculated using

the following formula:

o

&
:
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%

]

q
N

ntf

}_.

ij %3

X

(1) Mean (X) = -giL-
were,
xij = Any observation in the ith progeny ard
jth replication,
N = Total aumber of observations

M33

(11) sStandarl error = S,E,(m) =

(111) Heritability in broad senss_(h’b)

= - S
5 2
5 P
(iv) Genetic advance {GiA) = S, h'b
1o _h'b
Genetic advance percent of mean = ——--R x 100

Where 'i' is the coefficient of selection for
selection intensity (5% in present casa)

(v) Signitficance of difference of means of the
different populations was tested with stulent's

t-test as unders

t = el
Va-reer
n i nj

Where, (MS3)1 and (MS:‘J)j are the error variances
of the two populdations of size n, and Ry

Cespectively.
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Analysis of correlation: The nature and extent of associa-
tion between yield and its component traits was
calculated with simple correslations as follows:

Genotyplc correlation coellicient (r Gij) =

. _6' GiL

\//;'2 x o

9, 9

Phenotypic correlation coefficlent (r Pij) =

Path Coefficient Andlysis:

The ganotypic correlation coefficients were
subjected to this analysis, Path coefficients were
obtained according to Dewey and Lu (1959), A set of

gimul taneous equations in the following form were solved

rny = Pny + rnszy + l‘n3p3y + * o o o » rnpxy

Wheare,

:hy = correlation coefficient of one component
character and yield,
Pny = path coefficient between the character and

yield

; o~ slati e c ien
rnzo rn3 o v e e Wf . orrzl on coeffi ts

betwcan that character and eagh of othar
yiell component in turm,

The following corrslation materices were formed:
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Matrix A Matrix B

- - -

rly . F12 i3 o o o o s “Tin
rzY o= fa . a3 o o o o s *Tin
r r

Lny n1 “n2 Taz e o+« o ol
Where,

r12‘ t21 and %0 on, and r = Correlation betwean one

iy
component characters and yield,

The B matrix was inverted (B"l) and path coefficient (p ware

ij)
obtained as follows:
-1

(Pyy) = (A) x (877)
The indirect effects for a particular character through other
characters were ogbtained by multiplication of direct p3th and
particular correldation coefficlent between those two charxtars,
Cespectively,

Indirect effect = 1:‘1j X Pj.j

Where,

:-:mc.‘lpi\j =P1y' sz * ¢ e » e ‘pny

The residual factors, i.,e, the vari2tion in yield unaccounted

for these associated was calculated from the following formulas,

Residual factors (%) = 1-R?

Where,
R2=Plyr1y+szrzy+ R T

Rz, is the squared multiple correlation coefficients and

is the amount of variation in yield that can be accountad

for by the yleld cmponent characters,

L ELE S



gxp BRIMENTAL RESULT S

Thres populations, viz, 7,, BIPs I cycle and BIPs 1II

cycle genarated from each of the two braad wheat crosses, viz,,

wi 416 x HD 2160 (Cross I) and WH 416 x HD 2329 (Cross II)

wefe studied to compara the variability generatad through

first and sacond cycles of intermatings for yield and its
components, Also the impact of in termating was worked out on
interrelationship of diffsrent traits, The results obtained

are presented below:

(1) Analysis of variance: All the three populations, viz,,

Fz, BIPs I cycle and BIPs II cycle were subjected to
analysis of variance, The populations had significant
differences with eachother, BIPs I cycle differed
significantly from Fy population for all the traits
studied in each cross, The comparison of BIPs II cycle
with BIPs I cycle showed that the former differed
significantly from later for all other traits except
grain welght per ear in each cross,

(11) Mean performance for various charactsrs in different
gopulationgs

The data pertaining to mean for five characters namely,

tillers per plant, grains per ear, grain weight per ear,
biological yield per plant and grain yield per plant

in three populations, viz,, F, BIPs I cycCle and BIPs
II cycle are presented in Table 2 and 3 for cross I and
cross II, respectively, BIPs I cycle and BIPs II

cycles were significantly superior to the F, pooulation



rable 2% Mean values of various characters stuiied in Aiffarent
populations in Crossg-1I

sharacters = —._Populations

Fy

BIPs I cycle BIps II cycle

- w— -

Tillers per plant  10,71#1,16°  11,79+1,07 13,33+0.89°

Grains per ear 43,27£2,06°  53,0641,96°  58,95+1,86°
grain weight per 1.62+0,22"  2.60+0,22°  2.81+0,21°
ear (g)

Blological yield 54,46+4,18°  59,02:2.73  64.63+2,13°
per plant (g)

Grain yield per 16,09+1,86%  20,98+1,77°  23,47+1.52°
plant (g)

a=c 3 Mean of differant populations followed by same lettar

are not significantly differsnt at the 0,05 probability
level following student's t-test,



Table 3% Mean values of variouz characters studied in
different populations in Cross-II

Characters

—_— Populations _ o

F, BIps I cycle BIPs II cycle
T™1lers per plant 9,41+1,22>  11.67+1,18°  15,24+1,33°
Grains per ear 48,04+1,73°  55,96+1,63°  60,68+1,37°
Grain weight per 1.78+0.24>  2.85:0.25°  2,92+0.24°
ear (g)

Blological yield per 58,24+3,80°  61,03+3.31° 66,65+3,14°
plant (g)

Grain yield per 15.29+2,.33%  20,37+2,09°  23,95+2,11°
plant (g)

a-c: Mean of different populations followed by same letter
are not significantly different at the 0,05 probability
level following student's t-test,
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in respect of mean performance for all the five characters
namely, tillers per plant, gralne per ear, grain weight per =ar,
biological yield per plant and gre.in yield per plant in both
the crosses, BIPs II cycle had significantly higher mean

than BIPs I cycle for all the five characters except grain
weilght per earl in both the crosses,

Estimates of genotypic and phenotyplc variances: Results

pertalning to variances for different populations are summdri-
zed in Table 4 and 5 for cross I and II, respectively,
phenotypic varilances (cr;) were higher in magnitude than their
respective genotypic variances (c‘g) for all the five
characters studied in both the crossas,

In cross I, the cr; were more in BIPs I cycle than F,
for all the characters except biological yield per plant, The
a‘i were also more in BIPs II cycle as compared to BIPs I
cycle for grainsg per ear, grain weight per ear and grain yield
per plant in cross I, In cross II, BIPs I cycle revealed
higher d": than Fy for grains per ear and grain weight per
ear, However, BIPs II cycle exhiblted less 6-12: than BiPs 1

cycle for grains per ear and grain weight per ear,

In cross I, the o‘“; was more in BIPs I cycle than F,
for all other characters except biological yield per plant,
Similarly, BIPs II cycle showed higher O‘E than BIps I cycle
for all other characters except biological yield per plant,
However, in cross II, the 6’3 was more in 3IPs I cycle than
F, for all the five characters studied, BIps II cycle showed
higher o‘i than BIPs I cycle except grain welight per ear

in which same values were obss=rved in both the populations

in cross II,



Table 4! Genotypic variance (o ) and phenotypic varianes (o ),
in different populationSOE cross-1

— ——

Characters toulations
Fz BIPs I BIps II
cycle cycle
Tillers per o 2 9.13 10,05 10,31
plant 9
cr: 11.15 11,77 11,49
Grains per ear o‘; 2%.95 28,75 33,04
o': 33,31 34,50 313,23
Grain weight per 0'2 0.28 0,29 0,31
ear (g) 9
0': 0.35 0.36 0,37
Biological yield o‘: 101,62 94,88 92.97
per plant (g)
a‘i 127.87  106.02 99,77
Grain yield per o 2 20,96 23.69 26,16
plant (g) 9
0’: 26,15 28, 39 29,61




Table 5% Genotypic variance (o i) and phenotypic variancs (o’z).

in different populations in cross II,.

Ccharacters - Popul ations
Fz BIrs I BIPps IT
cycle cycle
Tillers per 5‘2 8.58 8.66 12,01
plant
o-i 10.83 10,76 14,63
Grains per ear 0*2’ 19,10 20,68 21,713
0'3 23.61 24,65 24,53
Grain weight per o > 0,32 0,37 0.37
9
ear
0‘: 0.41 0,46 0,45
Blological yleld 6'3 88, 46 91.03 97,76
per plant (g)
0': 110,08  107.51 112,55
Grain yield per o’: 31,02 32,34 38,95
plant (g)
o’: 38,18 33.87 45,65

923039y



iv) Estimates of heritabiyy
percentage of means

Yy _and genetic_advance_as

The resul ts pertaining to the estimates of heritability
in broad sense (hz) and genetic alvance as percéncaqe
of mean (G,A% X) are presented in Table 6 and 7 for
cross I and cross II, raspectively, Almost all the
characters exprassed moderate to high heritabil ity

estimates (broad sense) in all the population of both

the crosses,

In cross I, highest heritability was recorded for
tillers per plant (82%) followed by grains per ear (81%),
grain yield per plant (B0%) and grain weight per ear
and biological yield per plant (79%) in F, population,

In cross II, highest heritability was observed
for grainsg per ear (81%) followad by biological yleld
per plant (80%), tillers per plant and grain yield per
plant (79%) and grain w=ight per ear (74%) in F,

populdtion,

An improvemant in heritability estimates was
recorded in both BIPs I and II cycles for almost all

the characrters in the two crosses,

Fy population exhibited highest percentage of
genetic aivance than BIPs for almost all the characters,
In cross I, grain weight per ear showed highest percent
of genetic advance (59,26%) followed by tillers per plant
(52.36), grain yiald per plant (52,2), biological yield
per plant (33,82) and grains per ear (22,12) in Fz
population, The genetic advace reduced in BIPs I and

II cycles,



mable 63 Heritabillty in broad zanse (h%) and gene dc advance

ag percentage of mean (GA % %) in diffsrent
populations in cross 1

empamtn.

characters Popul ations
¥, BIps I Blps II
cycle cycle

Tllers perf plant h? 0,82 0.85 0.90

GA % X 52.36 50,91 46,74
Grains per ear h 0.81 0.83 0.86

GA % x 22,12 18,91 18,58
Grain weight per h2 0.79 0.7 0.82
ear (g) -

GA % x 59.26 37.59 36,70
Biological yield he 0.79 0.89 0,93
per plant (g) -

GA % x 33,82 32,01 29.52
Grain yield per h2 0.80 0.83 0,88
plant (g)

GA % x 52,20 43,44 41,99




Table 7% Heritability in broad sensge jhz) and gere tic advance

as percentdge of mean (GA % x ) in different

popul ations in cross II,

Characters - Popul ations
Fp BIps I BIps II
cCycle cycle

Tillers per plant hz 0,79 0.80 0,82

GA % X 56,86 46 35 42,17
Grains per ear l'i2 0,81 0.84 0.89

GA% x 16,78 15,26 14,82
Grain welght per h3 0,74 0,79 0,81
ear (g)

GA% X 58,42 38,94 38,26
Biological yield h? 0.80 0.85 0,87
per plant (g)

G¥6 x 29,53 29,49 28,34
Grain yield per he 0.79 0.83 0.85
plant (g)

GKe X 66,46 50,95 49 ,35
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In cross 1I, grain yiela per plant (66,46) exhibited

highest percentage of genetic advance followed by grain weight
pe £ ear (58.42), tillers per plant (56,86), biological yiesld
per plant (29,53) and grains per ear (16,78) in F, population,
A reduction in genetic advances in the intarmated population

was recorded,

Assoclation among traitg: The genotypic and phenotypic correla-

tion coefficients between various combinations of all the five
characters for the three diffsrent generations, namely, Fo.
BIrs I cycle and BIPs II cycle were workad out and are presented
in Table 8 and 9 for cross I and cross 1I, respectively,

In cross I, positive and significant correlations were
observed between grains per ear and biological yield per plant
and between biological yileld per plant and grain yield per
plant in F,, BIPs I cycle ans new positive and significant
correlation appeared between tillers per plant and grain yi=14
per plant, However, the correlation between grains per ear
and biological yield per plant disaépeared in this population,
In BIps II cycle two new positive and significant correlations
between tillers per plant and grains per =3r and between

grains per ear and grain yield per plant were established,

In cross 1I, F2 showed only two positive and significant
correlations between tillars per plant and grain yield per
plant and grain yield per plant and between grains per ear
and biologlcal yield per plant, In case of BIps I cycle and
BIPs II cycle the close relationship between tillers per plant
and grain yield per plant not only maintained but also improv=d,

However, the r=lationships between grains per ear and



Table 8: Genotyplc (below diagonal) and phenotypic correlation

coefficients for various traits in

in cross I,

- ———

——

Aifferent populations

characters Popula- Characters
tions N ——— e ————
Tillers Grains Grain njiolo- Grain
per per weight glcal vyield
plant ear per yield per
ear per plant
plant (g)
Tillers pet Fy -0,236 -0.317 0.389 0,395
plant .
Blrs I 0,312 0,145 0,287 0,576
cycle
4
BIps II 0.49 4 0.239  0.276 0.594
cycle
®
Grains per ear F, -0,316 -0,352 0,510 0,327
Blps I 0.286 0,193 0.154 0,391
cyCle .
BIrs II1 0.582 0,286 0.223 0,486
cycle
Grain weight Fz =-0,342 «0,362 -0,346 0,098
per ear (g)
BIPs I 0,167 0,205 0,129 0,272
cycle
BIrs II 0.246 0,299 0.138 0,396
cycle
E 4
Biological Fy 0,396 0,543 0,385 0,541
yield per x
plant (g) BIrs I 0,312 0,211 0,182 0,636
cycCle .
BIPs II 0,233 0.256 0.159 0.691
cycle
Grain yield F2 0,542 0,397 0.103 0,754
er plant (g)
pe P ? Blps I 0,619 0, 466 0.283 0,762
cycle
BIps 1II 0,648 0,493 0,416 0,734
cycle

* gignificant at 5% level,



rable 9% Genotypic (below dia
coefficients for wvar

in cross II,

gonal) amd phenotypic correlation
lous traits in Aiffsrent poovulations

characters Popula- ......_:__ Characters
tions T1leis Grains Grain Biolo- ocrain
per per weight gical yield
plant ear per yield per
ear per plant
(9) plant  (q)
Tillers pel ) -0.,318 -0,201 04312 0.402
plant *
Blps I 0,214 0,388 0.294 0.427
cYcle
x * x
Blps II 0.458 0.542 0,235 0,%8
cycle
*
Grains per Fy 0,306 -0,189 0,562 0,302
eak
Blps I 0,289 0,165 +«0,180 0,375
c¥cle .
Bips Il 0.467 0.217 0,314 0.482
cycle
- Grain weight F2 -0,243 =0,201 -0,286 ~0,098
per ear (g)
Blrs I 0,394 0,183 =0,101 0,247
cycle .
BIps II 0,551 0,231 0.205 0,409
cycle
Biological P2 0,322 =-0,462 -0,297 0,327
yleld per
plant {(g) BIrs I 0,319 -0,196 -0,098 0.398
cycle .
BIps II 0.248 0,342 0,219 0,414
cycle
Grain yield Fz 0,508 0,386 -0,106 0,387
per plant(g)
d BIps I 0.520 0.479 0,268 0,448
cycle
BIps II 0.668 0,508 0,498 0,494
cycle

* Significant at % level,
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biological yield per plant reduced to non-significant value

in BIPs I cycle, On the othas hand, five new positive ard

significant correlations viz,, tillers per plant and grains per

ear: tillers per plamt and grain welght per ear; grains per ear
and grain yield per plants grain weight per =ar and grain
yield per plant and biological yield per plant and grain yield
per plant were established in BIPs II cycle,

Bath coefficlent analysis: Patn coefficlent analysis was
carried out to find out the direct and indirect effects of
various characters on yield per plant at the genotypic level
in three populations, viz,, F,, BIPs I cycle and BIps II

cycle of both the crosses, The phenotypic and genotypic
correlation coefficients alongwith direct anmd indirect effects
of various characters on yield per plant in F,, Blps I cycle
and BIPs II cycCle populations are presented in Table 10 and 11
and are diagramatically represented in Fig,I1 and 2 for cross I

and cross II, respectively,

The results pertaining to FZ,BIPs I cycle and BIrs II
cycle of each ¢ross showed that the direct effects were, in
genaral, of higher magnitude than those of Indirect effects
for most of the characters,

In F, population of cross I, the partitioning of
genotypic correlation between yield per plant and its componant
characters indicated that tillers per plant hal the highast
positive direct effect on yield per plant (,624) followed by
grains per ear (,436) and biological yield per plant (,425),

Al though, grain weight per ear hal negative direct effect

(=0.022), its indirect effects on yisld per plant via



Table 103 Correlation coefficients and diraect (diagonal) and indirect effects of various charactars on
grain yield in different populations of Cross I

Characters Ef fects via ¥ § Genotypic Phenotypic
F correlation correlation
2 1 2 3 4 coefficients coefficients
1, Tillers per plant 0,624 0,033 -0,026 -0,089 0.542 .395
2, Grains per ear -0,013 0,436 -0,006 -0,020 0.397 0327
3. Grain weight per ear -0,024 0,013 -0,022 0.136 0,103 .098
4, Biological yield per 0,189 0.156 -0,016 0,425 0,754 L6 41*
plant (g)
Residual = 0,170516
BIps I cycle
1., Tillers per plant 0,665 0.038 -0,009 -0,075 0,618 . 576%
2, Grains per ear -0,003 0,463 -0,002 0,008 0,466 .391
3. Grain weight per ear .0.112 0,045 0,126 0.124 0,283 272 .
4, Biological yield per 0,199 0.185 0,053 0,325 0,752 .686
plant (g) Residual = 0,089113
Bibs II cycle
59 4*
1. Tillers per plant 0,676 0.121 ~0,005 -0.143 0'54: .
2. Grains per ear 0,004 0,468 0,002 0.019 o':is .396
3. Grain weight per ear 0.089 0,067 0,132 °~1§Z 5.794 g
. i er plant 0,197 0.188 0.063 0,330 " *
4 Biological yield per p (g) Resigual = 0,013439

* gignificant at SX level,



Table 11l:Correlation coefficients and direct (diagonal)

grain yield in different populations of Cross II

and indiract effects of various characters on

Characters

Genotypic

Phenotypic

correlation correl ation

coefficlents coefficients

402

.302
-0,098

.327

= 0,262039

42T
,376
L247
,398

Residual = 0,109491

: z.iﬁgssﬁ.zéé_ :
F2_
1, Tillers per plant 0,724 0,076 -0.126 -0,166 0.508
2, Grains per ear -0,166 0,529 0,003 0.020 0.386
3, Grain weight per ear -0,124 0,014 -0,032 0,036 -0,106
4, Biological yield per 0,021 0.012 -0.,066 0,420 0.387
Plant (g) N
BIps I cyclg L
1. Tillers per plant 0,726 0.126 -0,146 ~0.186 0.520
24 Grainsg per ear -0,174 0,621 0,004 0,028 0.479
3, Grain weight per ear 0,198 0,042 -0,008 0,036 0.268
4, Biological yield per 0,026 0,015 -0,079 0,486 0,448
plant (g)
BIrs 1I cycle
- 0,001 0,668
1, Tillers per plant 0,737 0.128 0.198 .
2. Grains per ear -0,170 0,538 0,008 0,132 0.508
3., Graln weight per ear 0,205 0,145 9,012 0.136 0,458
4, Biological yield per 0,036 0,022  =0,009 0,445 0,494

plant (g)

- 568*
. 482*
L 409%
L414*

Residual = 0,008352

* gignificant at SX level,
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cycle and BIPg II cycle at genotypic
level in cross-I,

| P15=,624

I 252,436
ri13 ==_,342
riq = ,396
r24 = ,543 s o35em, 022

1., Tillers per plant

2. Grains per eal

3, Graln weight pert ear

4., Biologlical yleld per plant
5. Grain yield per plant,

BIps I cycle

P15 =,665
1
ol
A
pP25=,463 °'1 N
2 ri13 = ,167
8 Tn
P35%,126 W it r14 = 312
3
. r24 = ,211
5 w
p45=,325
- oge L2

p45=,336

.

gx5=.012(X)



—r e —— . et . smee—— - - P

ng.zs Path diagram of factors influencing gra:Ln.

g%eldeer plant in F,,BIPs I cycle and BIrs I _cycle
Pg II cycle at jenstypic level in
cross-II. P15=,726 :
o
o) ~
N Lo
2 r13=.394
F2 M
- @ g} rl4= _319
|IP15=,724 35=-_,008"
1 © o r24 = -_196
N
oS 8 .0
. P25=,529 . Py
. . 4
I'l13 = -,
243 - Px5=.1?9
- o x)
rls s Rl @ ] 5 Blpg II cycle
r24 = ~_462 R P35=-,032 P15=,737 | 1
] o N
4 P45=,420 25=,538 2 r13 = ,561
by ™ = ,248
(X)sz= P ~ : r14 = e

35=,012
P 3 r24 = 342

Tillers per plant
Grains per ear

Grain weight per ear
Biological yield per plant
Grain yield per plant

.219

“145=. 445

r34

L_4a¢e;nm1*;,‘



-33-
biological yield per plant (.136) and via grains per ear (,013)

were regponsible for positive correlation with grain yielq,
The direct effects of tillers per plant, grains per ear
and grain weight per ear increased in BIrs I cycle of cross I,
The direct effect of grain weight per ear was positive as
3gainst negative value of this effect in F, population, The
direct effect of bilological yiela per plant was positive
but less than F, population whereas its indirect effects via
other characters were strong and positive as against low/

negative value in F, populatim,

The direct effects of tillers per plant, grains per ear,
biological yleld per plant and grains weight per ear increased
to some extent in BIPs II cycle of cross I, In addition,
most of the indirect effects were towards higher side in BIPs II

cycle as compared to F, and BIps I cycle,

The estimates of direct and indirect effects of various
characters on yield per plant in the F, population of cross II
revealed that the direct effects of tillers per plant was
highest, positive (,724), followed by grains per ear (,529)
and biological yield per plant (,420) on grain yield per plant
in F, population, TIhe grain welgh t per ear showed negat ive
direct effect (-0,032)on grain yield per plant, 1In BIPs I
cycle of this cross the direct effect of tillers per plant
on yield per plant remained unchanged and the direct effect
of grains per ear and biological yleld per plant were improved
considerably in BIPs I cycle of cross 1I, The negative direct
effect of grain weight per =ar was reduced considerably in

BIPps 1 cycle,



-3 4

The direct effects of almost all the characters on

grain yield per plant improved consliderably in BIpPs 1II cycle

as compared to F, of cross II, 1In addition, indirect effacts

of grains per ear via biological yield per plant, grain waight
per ear and tillers per plant improved in BIPs II cycle.
Similarly, indirect effects of biological yleld per plant via
tillers per plant and grains per ear also exhibited improvement
in BIPs II cycle, The grain weight per ear showed direct
positive effects and high positive indirect effects via other
characters in BIPs 11 cycle as against negative direct effect

in F, and BIps I cycle populations,

Tk k%



DISCUSSION

The foremost objective of every crop breeding progranme
is the genetic improvement in Yield potential, 1In wheat,

considerable progress has been made on production front
during the last two decades but much of this progress has
largely been due to the incerporation angd manipul ation of
major genes which l=d not only to increase in production byt
also to stablize the production, It may be noted, how=zver,
that the improvement in yield per se has been slow due %

the fact that yield is governed by complex polygenic systamg,
Further, Allard and Hansche (1964) attributsd the slow
progress to either inadequate initial variability or the
exlisting use of single plant selection in early generation
that was inadequate to exploit the range of useful vaiability
available,

Thus, the conventional pedigree methods, no doubt,
offers opportunities for using breeder's skill and obtaining
genetic information but falled to proviie enough oppor tunity
to isolate the desired genotypes and, therefore, proved less
effective for improving complex characters like grain yield in
wheat (De Pauw and Shebeskl, 1973) because with this method
recompbindtion is not only restricted to F, population but is
further curtailed by 1linkage which is the probable cause of
association among traits (Clegg et al,, 1972), Moreover, the
complex genetic mechanism for transmission of yield contribu-

ting traits did not allow the required progress in the
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inprovement of yield ang its Components, Nevertheless, the

possibllity of getting transgression always exists (u ansel,

1971 and JOShi' 1979). The Chmces of such transgrQSSion

can be enhanced through encouraging the srocess of recombina-
tion in which the co-ordinated genetic influence on yi=14d
components is established (Joshi and Dhawan, 1966), Hanson
(1959) and Andrus (1963) proposed atleast one cycle of
sibmating in early generation which would provide max imum
gene recombination and maximum fitness,The probabilities of
getting better segregants due to accumulation of desired ganes
are also increased in in termated population (Hanse, 1964),

A number of studied on the effectiveness of in temating

to generdte variability and increased mean perforfmance are
available (Jensen, 1970; Gill et 21,1973; Lal, 1975; Singh
and Dwivedi, 19787 Verma et al, 1978:; Yunus and Paroda, 1982,

1983; srivastava et al, 1939 amd Verma, 1989),

Most of the studies on intermating have suggested the
usefulness of this method in sagregating generations to brask
undesirable linkages enhancing the variabiltity and elevating
population mean, 1In majority of the cases, however, the
comparison of Blps with corrcesponding selfing population hava
been reported in case of only one cycle of intzrmating, In the
present invaestigation the comparison of BIPs I and BlIps II
cycles have been made with the corresponding FZ population in

two wheat crosses and the rasults are discussad below,

Significant gtatistical diffsrences batween different
populations, namely, F,, Bips I cycle and Blps II cycle of two

crosses were found for tillsrs per plant, grains per eal,
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biological yield per plant ang grain yield per plant, BlPg

also differed significantly from F, for grain weight per ear

in both the c¢ro sses, The Yesul ts of analysis of variance

clearly showed that the matarial had sufficient variability to

give valid comparisons of the different populations for the

characters studied, As such the populations were compar-d from

the mean differences, varisnces heritability estimated and

genetic advance from the diffsrent characters,

A comparison of mazan values of different characters in
the BIPs ami F, populations of two wh23t crosses suggestad
that the mean values fr all the characters in the BIPg (I amd
II cycle) were gignificantly higher than F2 population, In
addition, BIPs II cycle had significantly higher mean perfomance
for all the characters except grain weight per ear than Bips
I cycle in both the crosses. The significant deviations in
mean performance might be attributed to the dominance deviation
and eplstatic interaction in BIPs (Mather and Jinks, 1971),
Higher mean performance of BIPs than F, poould3tion is also
exp 2cted mean major portion of genstic variation is additive
and additive x additive type, The results of the present
investigation are in conformation to those studies which
favoured one or two cycles of selective intemmating for achieving
an appraciable increase in the mean in resultant populations
because of the accumulation of desirable genes Gill et al,,
1973; Singh and Dwivedi, 1978, Yunus ard Paroda, 1982; Balyan
and Verma, 19857 Singh et al, 1986 anl Srivastava, 1988
In addition, the release of concealed variability by bresking

undesirable linkages and the dominance components could play



at least some role towards increase in mean performance of

the BIPs. Gill et al, 1973;Lal, 1975:Yunus and Paroda, 1982
and 1983; Balyan and Vstma, 19&5, Singh et al, 1986 and
Srivastava 1988 also demonstrated the usefulness of biparental

approach in elevating population mean in 4iffarent wheat

crosses,

Considerable improvement in the mean values for various
quanticative characters of economic importance was also Ceported
in other, often and self-pollinated, crops like cotton {(Miller
and Rawlings, 1967: Meadows, 1968:; Bains, 19717 Wwilliam et al,
1971) and tobacco (Matzinger, et al, 1972), Singh amd Marty
(1973) also found considarable improvement for various

characters in pearl millet through the use of biparental

matings,

The BIPs I and BIPs II cycles maintained high gsnotypic
variance for most of the characters in the two crosses, The
high genotypic variance with the high mean of the BIPs would
be desirable for making suitable selection in the mat aial
generated through intermatings, High and genetic variance of
BIPs may be due to breakage of undesirable linkages Perkins and
Jinks, 1970 , Gill et al,,1973, Massy, 1962, and Matzinger

and Wermsman, 1968,

The astimates of hz in broad sense and genetic advance
as percentage of mean for all the characters in both the
crosses revealed that BIps II cycle had highast h2 and lowest
G.A,%;t followed by BIPs I cycle and FZ' respectively, High

heritability estimated# in case of BIps as compared to selfed
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progenies were also reported by Gill et al, (1973), Similars
resul ts were obtained by R#dhawa and 5111 (1973) and Balyan
and Singh (1983) for certain -haracters in the populations
generated through intamating in segregating generations,

2
Improvement in h™ following intsrmating is most desirable

in the sense that it would help in selection for the trailts
2asily in these populations (Weibel, 1965; Mc Neal, 19607
Sharma and Knobt, 1964; Johnson et al ,1966: pParoda and Joshi,
1970 Rana et al, 19737 and Sharma et al, 1978), Gen=tic
advanve explLessed as percenctaje of mean was found less in BIPs
as compared to F, popualation, consejuently high hz is not
accompaniest by high genetic advance, This inconsistency may
be attributed to low and high magnitude of phenotypic staniard
deviation which is an important component of genetic advance,
Moreover the mean of the tralt is also an important factor

in the egtimate of genetic advance expressed as percentage of
mean, The r=sult of the present investigation are in agree-
ment with Ketata et 2l,(1976), Islam (1976), Ahmed et al,
(1977) and pawar et al, (1983),

Changes in the interrelationship of traits demonstrated
the significance of intsrmating aoproach in the present study,
New significant and positive correlation appeared in BIPs I
cycle as compared to F, between tillers per »lant and grain
yield per plant in cross I, Two new positive corrzlations
betwean tillers per plant and grains per ear snd grain yield
per plant and grains per 2ar and grain yiel2 per plant and
grains per ear were observed in Blps II cycle, S8imilarly in

cross 1I, £ive new positive correlations between tillers per
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plant and grains per ear, tijlers per plant and grain weight
per ear, grains per ear amd grain yield per olant and
biological yield per plant and grain yield per plant appeared

in BIPrs II cycle as compared to F, and BIPs I cycle populationg,

On the other hand, correlations between grains per ear and
Piological yield per plant disappeared in BIps as compar ed to

Fy in both the crosses, The shifts in corr=lations due to

bip arental matings in =arly segregating generations have also
been reported by Gill et al, 1973: Redden and Jensen, 1974; Lal,
1975; Randhawa and Gill, 1978, 1980; Verma et al, 19797 Yunus
and Paroda, 1982, Balyan and Verma, 1985; Balyan and Singh,
1987 and Srivastava, 1988, The decrease or Increase in the
magnitude of correlation coefficients ma3y be attributed to
possible braskige of coupling and repulsion phase linkageg,
Fespectively, due to intermating in F, generation (Miller and
Rawlings, 1967), Thus, the intarmating in segregating generate
ion may be particularly useful in situations where repulsion
phase linkages are prevalent, Also, in situations where changes
in correlation coefficlents particularly from undesirable to
desirable ones could provide greater scope for increasing the
frequency of rare recombinants in segregating generation, The
result of the present investigation indicated that the two
cycles of int:rmating have helped in the change of correlations

between different traits,

Path coefficient analysis further provided an insight
into the inter-relationship of various characters with grain

yield, 1In the two crosses, the characters viz, tillers per
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plant, grains per ear and biclogical yiald per plant ghowad
highest direct effect on grain yield in that order in the three
populations viz,, Fy, BIPs I cycle and BIPs II cycle in both the
crosses, Highest direct effect of tillers per plant on grain
yield was also report:>d by Fonsece and Patterson, 1968;Barrige,

1974 Jaimini et al, 1974; Lal, 19757 Quick, 1978, Yunus, 1980

and Yunus and Paroda, 1982, Thus, the dir@ct effects of these

characters were responsible for their high positive genotypic

correlations with grain yield per plant,

In general, the direct effects were high2st in BIPs II
cycle as againgt to BIPs I cycle or FZ‘ However, the A4lrect
etfect of biological yield per plant decreased in BIrs I cycle
than ¥, in cross I, Similarly, the direct effect of grain
weight per ear and bjological yield ner plant were less in BIps
IT cycle than BIPs I cycle in cross II, But tha2se agsociations,
were still high enough to contribute high positive correlation
wlith grain yield per plant, It is evident that with few
exceptions, all the indirect effects were higher in magnitude
in BIPs II cycle in comparivson to F, and BlPs I cycle in both
the crosses. On the contrary, Lal (£375) reported that the
direct effects of some characters were inconsistent in different
populations,

From the aforasald discussion it was observed thats
1 Biparental progenies exhibited significantly higher

mean performance for all the characters as compared to

F, popul ation§ in both the crosses, Most of the charact-

ers also maintainad sufficient high genetic variance in

BIPs cycles,



2.

3.

-4

Some new positive and significant correlations got

estaplished in BIPs, 1Ia BIPs, corr=lation of grain
yleld was establish=d with tillers per plant, qgrains
pel ear and grains per ear, grain weight per ear

bioclogical yield per plant in cross I and II, resp=ctively,

Improvement in heritability and direct effects for
almost all the characters in BIPs was observed in the

two crosses,

LER & 8
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The present investigation was carried out in three
populations each of the two intar-varietal crosses of wh-at
(Triticum asstivum L,am,Thell) viz,, W 416 x HD 2160
(cross I) and wH 416 x HD 2329 (cross II) to study the extent
of genetic variability generated through first and second
cycles of Intermating for yield and its components and to see
the impact of intermating on correlation coefficients for
different traits,

To achieve the aforesaid objectives, all the three
populations, viz,, F,, BIPs I and BIPs II cycle were laid in
randomized block design with three replications, Egach
population was space planted in 25 rows of 3,5 m length in each
Leplication, The plant to plant distance was kept 15 cm and
row to row distance was 25 on, One hundred twenty five plants
from each population were randomly selected to record
observations on five characters viz,, tillers per plant, grains
per ear, grain weight per ear, biological yield wper plant
and grain yield per plant and were subjected to statistical
analysis,

The analysis of variance revealed that the F2 pooulation
differed significantly than BIPs for all the traits, This

indicsted that the material was suiltable for further analysis,

Both BIPs were significantly superior to the F, popula-
tion in respect of mean performance for all the five charactars

in both the crosses, BIPs II cycle also exhibited significantly
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higher mean performance than BIPs I cycle for all the characterg
except grain yield per ear in both the Crosses

Genotyplc variance showed increasing trends in BIps I

and II cycles for all the characters except biological yield

per plant in crosses I, Thus, BIPs had high mean performance

alongwlth sgufficient high genotypic variance for most of the
tralts in the two crosses, Improvement in heritability was

observed in BIPs as compared to 5'2. However, a reduction in
genetic advance as percentage of mean in the recorded in the

BIPs of the two crosses for most of the traits,

Correlation studies demongtrated a shift in association
between yield component traits in intermated populations, Three
correlationg viz,, tille-s per plant with grains per ear, tillers
per plant with grain yield per plant and grains per ear with
grain yield per plant in cross I and five correlations viz,,
tillers per plant with grains per ear, tillers per plant with
grain weight per ear, grains per ear with grainyield per plant,
grain weight per ear with grain yield per plant and biological
yield per plant with grain yield per plant in cross II, were
aestablished in BIPs as compared to F,. However, the correlation
between grains per ear and biological yield per plant disappea-
red in BIPs as against to F, in both the crosses,

Path coefficient analysis revealed that the tillers per
plant had the highest direct effect followed by grains per ear
and biologicalyield per plant, respectively in all the three
populations in both the crosses, The direct and indirect
effects showed improvement for most of the traits in Blps

as compared to F,S in both the cro sses,
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