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Requisites of hybrid seed production

Breeders responsibilities
» Develop inbred lines
» |dentification of specific parental lines
» Develop system for pollen control
Major problems for breeders & producers
» Maintenance of parental lines

» Separation of male and female reproductive
organs

» Pollination



What is inbred line in plants? ~

Definition of Inbred Line - Inbred
lines are homozygous genotypes produced by
repeated selfing with selection over several
generations. ... It is developed and maintained by
repeated selfing of selected plants. Introduction -
Inbred lines are developed from a variable source
population.

How do you develop inbred lines?

An inbred line consists of individuals with the
same genotype. It is developed and maintained
by repeated selfing of selected plants.
Introduction « Inbred lines arc <'cveloped from a
variable source population. '

Requirements for 3 Lines in CMS
System




The desirable attributes which should be
considered for a male sterile line or A-line
development are:

1. Plant Height:

Male sterile line should not be too tall or too
dwarf. Since plant height of the hybrid is the
function of both the parents, so plant height

of A- line should be lower than that of R-line
(male fertile parent).

2. Duration and Span of Flowering:

This is an important attribute for commercia.
hybrid seed production. Successful hybrid
seed production depends on the synchrony
between the flowering of seed parent (A-line)
and male fertile parent (R-Line).



3. Tillering Ability:

Profuse and synchronous tillering on a male
sterile line is advantageous both for
harvesting male sterile seeds and also hybrid
seeds.

4. Productivity Potential:

As the main objective is more hybrid seed
production, thus male sterile lines should
possess a high productivity potential.

5, Stable Male Sterility:

An ideal male sterile line should maintain its
sterility under all environmental conditions.




6. Free from Diseases:

The male sterile line and also the R-line
should be resistant to probable diseases
particularly seed borne diseases.

7. Combining Ability:

The male sterile line under use must have a
high general combining ability, so that it can

combine well with R-lines to produce a large
number of hybrids.

Steps involved in hybrid
seed production
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Step 1. Choice and Development of Seed Parent
(A-Line):

The seed parent or the female parent of a commercial
hybrid should be a male sterile line. But in case of
non-availability of suitable male sterile line, the fertile line
or a self incompatible line can be used where manual
labour will be needed.

In case of food grain crops where the number of seeds
produced in each pollination is restricted, there the
cytoplasmic-genetic male sterile line should be used as
seed parent.

But in case of vegetable crops where seed is not the
economic product and also only a single pollination
will produce many seeds, there fertile pure line can
be used as seed parent. In case of monoclinous
plants like maize, the male flowers can be removed
easily as these are borne on apices of the plants.



After identification of a male sterile line (A-line), it
should be maintained by an isogenic B-line. Strains
can be identified to have the B-line reaction by
crossing them to the A-line. Then a potential B-line is
converted to A-line by a process of repeated back-
crossing till the A and B lines become similar
(isogenic).

Transfer of male sterility is required when disease
susceptibility or unwanted agronomic traits are
associated with male sterile character.

Step 2. Choice and Development of Restorer or
Male Parent (R-Line):

The second component which is required for hybrid
production is the male parent or restorer lines which
are essentially inbred lines, like A-lines. Their
development is done through pure line selection
method where forced selfing is practiced



The procedure is as follows:

(a) From a heterozygous gene pool, the SO is selected
on the basis of desirable attributes such as vigour,
productivity, disease resistance, etc.

(b) After self-pollination, the S1 plants are obtained and
growing them row-wise, after repeated selfing S2 seeds
are obtained.

(c) This process is continued upto S5 or S6 generation.

A number of inbred lines are developed for a successful
hybrid programme as to improvise the genetic potential
of the source material which can impart hybrid vigour.
The inbreds are evaluated for their agronomic traits and
on the basis of general combining ability.

The unwanted inbred lines are discarded in the
beginning of inbreeding process and also the
prospective R lines should be chosen for the
development of F1 hybrids on the basis of combining
ability in S5 or S6 generation



For proper maintenance, the A-lines and B-lines are
grown in field in ideal agronomic condition and in rows in
4: 2 ratios. In the border rows also, the B-lines are grown
which supply sufficient pollen for pollinating A-line. On
maturity the seeds of B-line are harvested first and kept
separately. Then the seeds of A-line are harvested. Thus
in the same field both A-lines and B-lines are maintained
and multiplied in the same block.

The choice of parents for restorer line specifically
depends on the presence of few attributes like:

(a) Ability to produce abundant pollen grains (profuse
pollen production),

(b) Maximum genetic diversity from the A-line chosen,

c) High specific combining ability of the cross between
A-line and the R-line.



Step 3. Maintenance and Multiplication of Parental
Seeds:

In case of cross-pollinated crops, the hybrid programme
is based on 3 lines: A-line (ms), B-line (Maintainer) and
R-line (Restorer) — all homozygous inbreds are main
tained by the breeder. Any kind of change in the
population should be discarded by the breeder which
may occur due to random pollination and mutation.

For maintenance of R-ling, the plot should be completely
solated from others. The natural open pollination
characteristic of cross-pollinated crop will be helpful for
ts maintenance. There Is no need to maintain the R-/ine
separately except for the first use, as R- line s

automatically maintained in the hybrid production block.



Step 4. Production and Improvement of F1 Hybrids:
For F1 hybrid seed production, A-line and R-line are
grown together in 4: 2 ratio in hybrid production block .
The arrangement is same except the B-lines have been
substituted by R-lines. At maturity the seeds of A-rows
are harvested separately and carefully as these hybrids
and also the R-line seeds are harvested for next use.
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For improvement of F1 hybrids, the parental lines should
be improved. If the incidence of diseases (for which the
inbred lines are not resistant) occurs, breakdown of male
sterility in A-line and genetic weakness (like combining
ability, nutritional quality) appear, then these drawbacks
can be removed by changing the parental lines.

In many crops like pearl millet, sorghum and maize,
hybrid seed production programme has been pursued
and many of the hybrid varieties have been released.

Steps:-

= CMS multiplication (A x B)
= Commercial hybrid seed production (A x R)
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TWO — LINE SYSTEM

TGMS Ary Restorer Line

PGMS

l Hybrid Seed I

TWO LINE SYSTEM

Hybrids produced by chemically induced male
sterility are also called two line hybrids.

» Multiplication of EGMS lines
» Hybrid rice seed production



Advantages of Two-line v/s Three-line

System
Theseine system Twodne system
{AD and R lne) (TGME or PGME and pollen parant)
Smp 1 AxB Mutiplication of S Muttallzation of female (EGME) lne
famale (CMS) e 1 in o fetlityinducing environment
Step 2 .l':ﬂ F, hybrid seed production  Edine x Pollen parent Production of F, hybrid seed in &
storlity-inchucing ewironment
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