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D PRODUCTION IN SUNFLOWER
AND COTTON



Male sterility system in Sunflower hybrid seed production

Genetic Male sterility (GMS)

A. Complete male sterility
ms1-ms5 = male sterility in sunflower recessive gene

» Two types of g-mst
I. Type 1-gmst-Bloomington type
Il. Type 2-gmst-Modern type

» Cultivated Sunflower variety Karlik-68(Dwarf 68)- two recessive genes msil,msi2 (Stable and
complete male sterile)

B. Partial male sterility —p mst




The source of cytoplasm used is Helianthus peteolaris.

U Hybrid seed production involves two steps
Maintenance of parental Lines (A-line, B-line and R -line)
Commercial hybrid seed production (AxR)

O Maintenance of parental lines is generally referred as foundation seed production and hybrid seed
production as certified seed class.

s Seed Production of B-line and R-line: The seed is produced in an isolated plot and it is similar to
production of open pollinated varieties. However the isolation distance required and the fields stan
similar to that of maintenance of A -line.
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% Maintenance of A-line or Hybrid seed Production (AxXR):

Land requirement: Select the fields in which sunflower was not grown in the previous year unless it i
variety and certified by the seed certification agency for its purity.




Isolation requirement: The seed fields must be isolated from other sunflower fields, increase of same
fields not confirming to varietal purity requirements of certification and from wild sunflower species b
meters for maintenance of Aline and 400 meters for hybrid seed production or AXR.

Planting ratio: The proportion of female (A-line) and male line (B or R-line) should be 3:1 with two
border rows of male parents on the sides of seed production plot.

Brief Cultural Practices: The success in hybrid seed production depends on synchronization of flowe
between male and female parent.

Roughing: Rouging should be done in both male and female parental line.
Pollen shedders should be removed in the morning hours before the bee activity starts

Number of Field Inspections : A minimum of four field inspections should be conducted.
 The first field inspection should be conducted before flowering stage

 second and third during flowering stag

« fourth before harvesting.




Supplementary Pollination :

. Hand pollination: Rub the palm with muslin cloth on the male parental line and then on female par
to transfer the pollen from male to female parent during peak flowering time. This as to be repeate
during the flowering period in the morning hours

. Bee Hives: Bee hives may be kept at 200 feet distance at 3-4 places in the field to increase bee acti

Harvesting and threshing : Harvest the male parent first and remove them from the field to avoid me
mixtures. Then harvest the female rows. Harvesting and threshing will same as that of open pollinated

Seed Yield: Depending on the inbred line and the management practices adopted seed yield may be in
of 4-5 g/ha.

CGMS

H.petiolaris x H.annuus Repeated backcross of H.annuus
results in  cms; which 1s extensively
used mst in hybrid seed production of

sunflower all over the world

H.giganteusx H.annuus Cms,( S cytoplasm source)
S 3 .

H.annuus subspp lenticularis x |Indiana 1
H.annuus CV commander




TYPES OF HYBRIDS IN COTTON

Hybrid seed production is done either by conventional hand emasculation and pollination or by
nonconventional (male sterility based).

a. CONVENTIONAL HYBRIDS
« Majority of the hybrids released so far are conventional ones.
« Development of such hybrids involve three steps viz.
(i) Identification and growing of male and female parents
(i1) emasculation of female parent and
(ii1) pollination of female parent with identified male parent.

b. MALE-STERILITY BASED HYBRIDS

1The development of hybrids using male sterility eliminates the process of emasculation since the ant
sterile in female parent without pollen.

1 The cost of hybrid seed production can be reduced.

1 pollination has to be done manually.

1 In cotton, mainly two types of male sterility such as genetic male sterility and cytoplasmic genetic
sterility are used for seed production.




Male sterility system in Cotton hybrid seed production

All three types of male sterility occurs (g mst,c mst,gc mst) in cotton Genetic Male Sterility (GM

1. Reported in upland, Egyptian and arboreum cottons.
2. Intetraploid cotton, male sterility is governed by both recessive and dominant genes.
3. However, male sterility governed by recessive genes is used in practical plant breeding

CMS System eIn case of CMS, the originally discovered CMS sources involving G. arboreum and

G. anomalum cytoplasmic systems having interaction with ms3 locus were not found effective or stable
different environments.

* The only stable and dependable CMS source under varied environment was developed through the u
G. harknessii.

« The complete genome of G.hirsutum was transferred into the G. harknessii cytoplasm.

* A single dominant gene ‘Rf” from G.harknessii is essential for fertility restoration.

 Fertility enhancer factor 'E' for this CMS restorer system was obtained from a G.barbadense stock.

« The harknessii system is reported to contribute to good agronomic properties and attraction to honey




Sources of Male sterility in Cotton

Mutation G. arboreum, the first spontaneous male sterility mutant was identified in variety DS-5

« Chemical based male sterility- FW 450(Sodium B-Dichloro-iso-butyrate), MH-30 (Maleic
hydrazide),Ethidium bromide

» Male sterility based hybrid Production

-GMS system. CPH2 (Suguna), First hybrid based on GMS released at CICR, RS, Coimbatore

-G. harknessii based CMS with fertility restoration gene sources were used in developing the hybrid
468 (PKV Hy-3).

Maintenance Hybrid seed Production (AXR):

Isolation distance

O Maintenance of genetic purity for certified seed production of conventional or male sterility based h
depends upon the use of safe isolation distance.

O The cotton hybrid seed production plot should have 30 m isolation distance on all sides from other

O The isolation distance between parents should be minimum 5 m.




Planting ratio : varies (4:1 or 5:1)
Seed rate : female parent 3.75kg per ha : male parent 2.5kg per ha
Spacing : row to row 150cm : plant to plant 100cm (female) : 50cm (male)

RAISING OF PARENTAL LINES

« Aninbred line to be eligible for certification shall be from a source such that its identity may be ass
approved by the certification agency.

« Hybrid seed to be certified should be the progeny of two approved inbred lines one of which shall b
sterile.

« Aninbred line shall be a relatively true breeding strain resulting from self pollination with selectio

« The foundation class seed shall consist of an approved male sterile line to be used as female parent

approved inbred line to be used as a male parent for the purpose of producing hybrid seed.

A male sterile line shall be a strain carrying cytoplasmic genetic male sterility which sheds no viabl

and i1s maintained by the normal sister strain which is used as a pollinator.

Sowing

» The sowing dates of parental lines are so adjusted in such a way that there is synchronization of flo
female and male parent and there will be continuous supply of pollen till the crossing season is over

« Staggered planting of male is generally done depending on the date of flowering in male and femal




HONEY BEES AS POLLINATORS INHYBRID SEED PRODUCTION

1 These pollinating agents when used in male sterile hybrid seed production enable us to significantly
reduce the cost of hybrid.

(11t is known that 50 pollen grains per stigma are enough to fertilize all the ovules (McGregor, 1976), in
insect pollinated cultivated crop plants.

10n an average 10 bees per 100 cotton flowers are reported to be sufficient to practically coat all stigm
with pollen.

1The yield of seed cotton in A line also depends on the bee population and distribution of bee colonies.
11t was found that 13-15 bee colonies are adequate for economical seed production

FACTORS AFFECTING YIELD AND QUALITY OF HYBRID SEED

The planting ratio of male and female parents.

No: of male flowers used in pollinating one female flower.

Staggering sowing pattern of parents.

Stage and period of crossing : Seeds produced after crossing during the second fortnight (15 days)
Initiation has the highest germination compared to later produced hybrid seeds.

Vigor of female parental seed.

Pollen production ability of male parent.

7. Position of boll set on the plant.
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