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PROCEDURES POR_BACKCROSS ING
De.T.Nagur

lsprovemsnt of veristies whieh are carrying large numbers of
desirable charscters but are deficient in a few charucters is sccompli-
shed by the beckcross method of breeding. The locally accepted
cultivated variety lacking a specific charscter was first crossed to s
variety in which the required character was ovailable. Then the l'l of
the abowve cross was backcrossed to the local variety. Subsequently
the plaats froa the backcrossed progeny which were carrying the required
charecter were selected and back:rossed ¢ to S times to the local
variety. The charscter in question was msintained in s heterozygous
condition throughout this process. After recovering almost all the
characters of the local variety in the backcrossed progeny during
S to 6 backcrosses, the homozygote for the specific character was
recovered by selfing and testing the final backcrossed progeny for
homogeneity of the specific trait. The parent which was highly adapted
and possessing many good charscters but 1&:&1:; o specific character
was called an 'sgromomic variety' or 'recurrent parent'. The parent
from which the transfer of the required desirable character is contem-
plated is called o 'donor parent’ or s 'non-recurrent parent’.

Genetic basis of backcrossin:

1f wo visualize the progeny of the '2 generation of 8 cross
A x as it {3 expected to consist - i AA : ) As : J aa. Although half
of the progeny are homogygous in tha segregating population, the
desirsble homozygous gemotypic combinstion AA, will only be sbout
\th of the total progeny. Instesd of selfing the F,, if it is
beckcrossed to the recurrent psrent ssy AA, the sogregation expectatien
is }AA and MAa. Thus it is possible to recover half in the desired
homozygous combinstion (AA). This type of expectation holds good for
sach and svery geme pair by which the two parent differ. If



additional backcrosses are msde, the hybrid popuisc.ou poOyressively
be selected to be more like the recurreat parent.

Homotygosity is calculated in the foll wed manner
Proportion of howozygosity e gln-l]“
*
where ‘s’ {3 number of generations of backcrossing plus the
original cross

'n' {3 the number of gene pairs involwed.

Por instance the proportion of homotygosity that could be developed

with s single pair of genes after 6th backcross is estimated as showm
below :

7 .1

2 -1 127
.L(_;r).)._ s -y 0.993 or 9N

The following three requiroments neod to be satisfied to achieve the
desirsble results in a backcrossing program.

1. A satisfactory recurrent parent must exist

2. It must be possible to retain a worthwhile intensity of tha
character wnder transfar through several backcrosses

3. Sufficient backcrosses must be made tc reconstitute and recover
the good qualities of the rocurrent parent to a high degree.

With every backcross to the recurrent parent, the sverage
proportion of germplass from the donor parent is reduced to one-half.
In the Py from the original cross, one half of its gerwplass is frow
the donor perent and the proportion of it in the BCII’1 vil]l be reduced
to one quarter. Likewise the proportion of genes from the domor



parent will be reduced graduaslly and the genes of the recurrent paront
increased in the beckcrossed progeny in the subsequent backcrosses.

The proportion of the genes of the domor parent inm s beckcrossed

progeay is estimsted to be ()"; where ‘n' is the number of backcrosses
plus the original cross.

For instance after & backcrosses the proportion of genes of the
donor parent in the backcrossed progeny are

M)’ Tfili" « 0.0078 or 0.78\

The proportion of genes of the sgronomic veriety in the 6th backcrossed
progeny = 100 - 0.0078 = 0.99 or 99\,

Number of beckcrosses

The number of recommended backcro.scs varies from three to tem.
Normally six backcrosses are carried out, in a breeding progras by
which time a reasonsble proportion of penns (99.2%, of the recurreat
parent are recoverable in the backcrossed progeny and then selfing
is done to obtain an individual with the homoiygous gene pair of the
donor perent. This is achieved by growing progeny rows of the final
backcross and testing thess for homogencity. Rows which are homogeneous
(carrying the homorygous gens pair) are selected and advanced for yleld
tests.

Transferring of the dominant gene from the domor parent to the acromamic
variety:

Transferring of s dominant gene pair from the donor parent to the
sgronomic variety is very easy. Initially a cross is made batween the
donor parent (RR) and the agronomic variety (rr) and the resulting



!1 (Rr) 1is backerossed to the agronomic variety (rr) carrying the
recessive gene. The resulting beckcrossed P‘ (':l'l) will show two
catagories of plants, one showing resistance, carrying heterosygous
dominaat geme (Rr) sad the other showing susceptibility carryiag the
homogygous recessive geme (rr). The susceptible plants are rejected
and the resistant plant (Rr) is sguin backcrossed to the agronomic
variety. Likewise the dackcrossed 'l progeny carrying the resistant
geme i3 comtinuously dackcrossed to the agromomic variety for six
gemerations. At the end of the 6th backcross the backcrossed rl is
raised and the resistant plants carrying heterozrygous gene (Rr) are
selected. The ucﬁrl is then advanced to lCJz generations. This P
gemoration will segregste into resistant (RR and Rr) plants and
susceptidble (rr) plants. The selfed resistant plants (RR and Rr) are
selected from the x6F2 generation and the susceptible ones (rr) were
discarded. Progeny rows of the selfed rusistant plants are raised
(lC6P3). Out of the resistant plants selected in chiz. thoso which
carry heterorygous dominant genes (Rr) will again show segregation

(RR, Rr, rr) for rosistant and susceptéble plants in the progony rows
of K:6P3, wvhile the resistant plants with homozygous dominant geme (RR)
exhibit homogeneity for the character of resistance without sny
segregation. The progeny rows showing uniformity for the charscter
resistance are selocted for further study. The selected resistant
l1ines ares tested for their yield performance in comparison with the
agromomic variety. The lines showing consistently outstanding per-
formance for yield are tested in multilocation tests and the superior
entries sare recommendoed for seod increass and release for cultivation

by the growers.
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The stepwise backcross progras to transfer & pair of dominant
gones (carrying resistance to a diseass) from a donor parent to the
agronomic variety is illustrated below.

In this backcross program the agronomic wvariety 'A' (recurremt
perent) is susceptible to s disease and it is controlled by s pair of
recessive genes (rr), while the donor parent 'B' (non recurremt parent)
is resistant to the same disease and is controlled by a pair of
dominant genes (RR).
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Homotygous rrustut plants
are advanced to yleld tests.

* Plaats shoving susceptibility (vith rr gemes) are discarded in each
backcrossed l'l gomeration. '



Transferring of recessive gene fron the donor parent to the
sgronomic variety

When the character to be transferred is controlled by s
recessive gene then there is a necessity to advance the Pl guneration
to '2 goneration, sc that the plant carrying the homoiygous recessive

gene can be picked up from the segregating population and subsequently
backcrossed. Therefore, backcrossing and testing the backecrossed P

3
goneration are carried out alternately in this systom.

After the sixth backcross, the backcrossed Fl (lCoFl) will be
recovering almost al] the desirable genes (99.2%) of the agronomic
variety or recurrent parent, while also carrying the pair of genes of
the domor parent for the character of resistance in a heterotygous (Rr)
condition. Then the BC&I'1 is advanced and is raised in DC6P2 generation.
It:6l'z generations shows segregation for susceptible plants (RR, Rr) and
resistant plants (1r). The resistant plants =mre selected and tested
for their yield performance in comparison with the agronomic variety.
The lines showing consistantly outstanding performance for yield are
tested in multilocation tests and the superior entries are recommended
for their release for cultivation by the growers.

The process of transferring the diseasc resistance controlled
by s pair of recessive genes from a donor parent to an agronomic
variety which is susceptible for the disease is illustratod below.
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Transfoerring a quantitativwe charscter

A quentitative character is controlled by seversl genes and
it is difficult to identify the required plant in the F2 generntion.
So when a quantitative charscter is to be transferred the progeny
is sdvanced to atleast the F3 generstion to be able to select the
plant carrying the desirable character and then the selected plant
is beckcrossed with the agronomic veriety. Thus advancing the
progeny to the Fs goneration and backcrossing are alternated in this
situation. Final selection {s usually carried out after the 6th
backeross. When the character in question is controlled by a large
number of genes and the character is associated with low heritabi-.
lity, it is necsssary to raise a large number of plants in the F2
and Fs generstion 1n order tc recover the plant with the dasirable
combination character snd proceed with further backcrossing. The
procsss of transferring 2 quantitative trait is illustrated below.
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Wen two desirable charscters are available im a domor parent
and whon it is contemplsted to trmsfer these two charactars to the
agronomic variety which is lecking those charscters, it is always
desirable to trmsfer initially only one character out of the two to
the agronomic variety using the buckcro;l method. After the first
backcross prograa is cowpleted, the desired improved line possessing
the first desirable character (s selected. The line having that
single desirable charscter is trested as the agronomic variety and
then it is further crossed to the domor payent in order to tramsfer
the other desirable charscter. The progeny is subsequently backcrossed
to the agronomic variety and the second character slsoc is recovered.

driggs made m sttewpt md succeeded in transferring two desiredle
<hsracters which were svailable in a donor payent to sn otherwiss scoept-
od agronomic variety of wheat. He transferred the characters one after
the other to the agronomic variet,. The wariety of wheat - 'Big club’
was resistant to the incidence of 'Hessainfly', but was susceptible to
the two disesses - 'Bunt’' and 'Stes rust’'. H¢ identified the domor
parent ‘Baart 38' which was resistant to both 'Bunt' and 'Stem rust' and
decided to transfer those two characters to the variety 'Big club'.
To start with he crossed the 'Big club’ (agronomic variety) to
'Sasrt 38' (domor parent). The resulting F, was backcrossed to the
agronomic variety and in the subsequent backcrosses, selection was
directed towards only one character - 'Bunt' rosistance. Thus at the
ond of the first backcross progras a line which was resemblimng 'Big clud’
and showing resistances for 'Hessain fly' and 'Bunt' could bs developed.
This improved line was chosen as the agronomic variety and was crossed
@gain to 'Basrt 38' in order to trsasfer the other character ' resistance
W Stem rust'. During the process of this second backcrossing, selectiom
Wie exercised for 'Stes rust resistance'. At the end of the second back



1l

cross program & line, which was resembling the variety 'Big clubd’
and possessing the resistances for ‘Hessain f1,', 'Bunt' and

'Stem rust' could be developed. That variety was named as 'Big
clud S3'. The process of beckcrossing which was carried out in two
steps i3 {llustrated below :

Baart 38 x Big club

donor parent |  recurrent parent

resistant to 'dumt’ (agronomic variety)
resistant to 'Stem’ resistant to 'Hessain fly'
rust’ susceptible to 'hmt’

susceptible to 'Stem rust'

Pirst backcross Transferred 'Runt' resistens
prograa to big clud
v
Boart 38 X Big clud
domor parent | Tecurrent parent

resistant to 'Bumt’ (agrononic variety)
resistant to ‘'Stea resistant to ‘Hessain fly'
rust’ resistant to 'Bunt’

Susceptible to 'Stem rust'’

Second back cross Transferred 'Stem ruc:'
prograa resistant to Big club

v
'Big club 5%

resistant to 'Hessain fly'
resistant to 'Bunt’
resistant to ‘'Stem rust'’
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It is iaportant that the character undér trensfer is having high
Moritadility, becsuse selection for the charscter wmder trmnsfor has
to be iade through severa! rounds of backerossing. As for the charactsrs
of the tecurrent parent they sre taken care of sutomatically by the
backcrossing procedure itself vith the result that the breeder need pay
1ittle or no attention towards them., The character under transfer need
to be idemtified readily in the hybrid populations. Charscters which
are governsd by a single pair genes and associated with high heritadi.
lity are the easiost to handle. A character of high heritability
governed by seversl genes might well be more easily transferved by
backerossing than & charscter of lov heritability govemed by fewer

gones,

145/8)
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