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Introduction :

* Hybrid seed technology Is based upon the cross pollination of diversely
related two pure lines showing desire traits, produces the hybrid seed that
show the inferior traits then parents.

* Hybrid is produced by crossing between two genetically dissimilar parents.

 Pollen from male parent (Pollen parent) will pollinate, fertilize and set seeds
In female (seed parent) to produce F1 hybrid seeds

 For production of a hybrid crossing between two parents Is important, the
crossing process will results in heterosis

* In self pollinated crops, it is difficult to cross but in cross pollinated crops it
IS easier



Requisites of hybrid seed production:

1.Breeders responsibilities

»Develop inbred lines

» ldentification of specific parental lines

» Develop system for pollen control

2.Major problems for breeders & producers

» Maintenance of parental lines

»Separation of male and female reproductive organs
» Pollination



3. Basic procedures for hybrid seed production

» Development and identification for parental lines

» Multiplication of parental lines

» Crossing between parental lines and production of F1
4. Characteristics of parental lines.

»Female Parent: High seed yield , Good seed characteristics , Male
sterility , Lodging resistance.

»Male Parent: Good pollen production, long shedding period, Plant
height, Fertility restoration



Hybrid seed production in Autogamous Species:

»For self-pollinating plants, the plant must be male sterilized during the
crossing process in order to avoid self-fertilization.

» There are various mechanism / contrivances that promote / facilitate self-
pollination.

»With the proven impact of hybrid seed technology, new tools for hybrid
breeding were discovered and utilized for self-pollinating crops including
cytoplasmic male sterility (cms).

» Cytoplasmic male sterility Is a condition where the plant iIs unable to
produce functional pollen and would rely on other pollen source to produce
seeds. This greatly facilitates large scale hybrid seed production, by-passing
hand pollination.



Mechanism promoting self-pollination

»Bisexuality: Presence of male and female organs in the same flower Is known
as bisexuality. The presence of bisexual flowers is a must for self pollination.
All the self pollinated plants have hermaphrodite flowers.

»Homogamy: Maturation of anthers and stigma of a flower at the same time Is
called homogamy. As a rule, homogamy Is essential for self-pollination.

» Cleistogamy: When pollination and fertilization occur in unopened flower
bud, It Is known as cleistogamy. It ensures self pollination and prevents cross
pollination. Cleistogamy has been reported in some varieties of wheat, barley,
oats and several other grass species.

»Chasmogamy: Opening of flowers only after the completion of pollination is
known as chasmogamy. This also promotes self pollination and is found In
crops like wheat, barley, rice and oats.



* Nucleus and Breeder’s seed production: Seed of both seed and pollinator
parents are multiplied at nucleus and breeder’s seed stage.

» Foundation seed production: Seed production of seed and pollinator parent
required for hybrid seed production programme is known as foundation seed

programme

* Certified seed production: Hybrid seed production by registered growers
under the supervision of seed certification officer is known as certified seed

programme.

Certified Seed




Selection of field:

 For seed production programme of hybrids and their parents selected field
should be free from volunteer plants.

Isolation:

In order to maintain the genetic purity of the parent or hybrid seed, cross
contamination should be avoided by maintaining the isolation distance from
the field of

 Other varieties of the same crop
» seed production of other hybrid of the same crop

« Seed production programme of same hybrid not conforming the seed
certification standards.

Modification of isolation distance Is not allowed for hybrid seed production
programme except maize.



Planting ratio:

* Planting ratio refers to the number of rows of the male parent of that
of the female parent, in the hybrid seed production plot.

» Appropriate line ratio of seed and pollinator parents

* It depends on: nature of pollination, amount of pollen shed, mode of
pollination, pollen viability, stigma receptivity, wind velocity, density
and movement of vector; height of the pollinator and agronomical
management.

* It differs from crop to crop, genotype to genotype and place to place.
* First and last row should preferably be of pollinator.
« Row should be across the wind direction.
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Nicking:
 The synchrony in flowering of seed and pollinator parent is termed as nicking.
 Required for high yield
Influenced by
 Genetic constitution
» Climatic conditions
« Agronomical practices
* |t varies from parent to parent and place to place.
Nicking can be achieve by
e Staggering
« Mainly by early sowing of late flowering parent.

* The seed setting of hybrid and ‘A’ line seed production programme can be
Increased significantly by Supplementary pollination

« Mainly by hand or other devices



Pollen shedder :

 Plants of seed parent in monoecious or male sterile system showing
male fertility in complete plant / inflorescence or partially in some part
of the inflorescence / plant are considered as pollen shedder and partial
pollen shedders, respectively.

Roguing :
 Off-type from both pollen and seed parent.

* Field should be visited every alternate day.

 Plants iInfected with seed borne diseases should be rogued out
regularly upto physiological maturity.



Supplementary pollination:

* Rice Is self- pollinated crop and hence there Is need for supplementary
pollination for enhancing out-crossing. In this operation, the pollen parent
plants are shaken which helps in shedding and dispersal of pollen grains
over the A line.

* This can be done either by rope pulling or by shaking the pollen parent
with the help of two bamboo sticks.

 The first supplementary pollination should be done at peak anthesis time
when 30 to 40 % of the spikelets are open and anthers are fully exerted.

* This process Is repeated three to four times during the day at an interval of
30 minutes. This process should be done for 7-10 days during flowering
period.




Scheme 1: Supplementary pollination through stick shaking

Scheme 2: Supplementary pollination through rope pulling




Field inspection:

. 1I::ieldt_inspector Inspects the foundation and certified seed production programme atleast
our times.

 Out of these four inspections
* 1st is made before flowering
 2nd and 3rd during flowering
e 4th at physiological maturity
to verify

e [solation distance

* Planting ratio

* Planting pattern

» Off-types

* Pollen shedder
 Objectionable weed plants

* Incidence of objectionable seed borne diseases
* True nature of the parents.






