HYBRID SEED PRODUCTION OF RICE,
SORGHUM, BAJRA




= Earlier farmers used to cultivate improved rice varletles, but due to open border they came
contact with Indian and some imported Chinese hybrid rice varieties and given interest in
hybrid rice farming.

= Hybrid rice gives production of 20-30% higher than inbred rice varieties which can make
small farmers and individual families to boost crop yield dramatically (Virmani et al 1991,
Virmani et al 1996).

= Nepal Agricultural Research Council (NARC) started to evaluate Indian and Chinese hybrid
varieties in collaboration with concerned seed companies to get registered the varieties.

= Many hybrid rice varieties were registered and they are being successfully cultivated
because tropical and subtropical climate prevailing in southern part is quite suitable for
hybrid rice cultivation (Virmani et al 1996).




= In this system, three lines i.e. cytoplasmic genetic male sterile line (CMS), also called A
line or female line, maintainer (B) and restorer (R)) lines are required.

= CMS lines should be expensively evaluated for their pollen sterility and panicle exertion
along with traits.

= Pollen sterility test along with some evaluated CMS liners
= Development and evaluation of CMS lines (A)

= Development of maintainer lines (B)

= ldentification/ development of restorer lines (R)

= Production and evaluation of F1 hybrid seeds

= Maintenance of A, B and R Lines
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- The seed of male sterile line is multiplied by crossmg by A and B lines In
Isolated plot.

= There 1s a small difference between the growth duration of A and B lines.

= Their sowing dates are adjusted to achieve good synchronization of their
flowering.

= The seed of parental lines should be genetically as well as physically pure.
=B and R lines are also multiplied simultaneously in separated isolated plots.

= This process Is undertaken by breeders. For large seed production breeders
and specialized iInstitutes/companies and group could also be involved.
Hybrid rice seed Is produced to grow hybrid rice by the farmers.
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Photo 1. CMS (IR62829A) and Ratodhan and thenr
hybrid

Photo 3. Harvesing 3 lines of rice in IAAS, Rampur Photo 4. Pollen stenllty test using I-KI solutnon
1999 (under heterosis breeding program)
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= Sprouting seed should be sown unlform aIIy In WeII Ieveled wet seedbed at the rate of 40 g/m2 as on wet
seed basis.

= For example, for one bigha transplanting 4 Katha land is required for seedbed.

= Level of seed bed plot is necessary; otherwise seedling will be damaged in lower parts of seed bed by water
lodging and uneven growth in upper parts.

= Transplanting could be done when plants gain enough height to uproot the seedlings.
= Transplanting could be done easily when height of seedling is 15 cm or when seedlings are of 5.5 leaf stage.

= The transplanting of older seedlings delays flowering and transplanting of younger seedlings advances
flowering.

= Some transplanting works are shown in Photos 12-15. Transplantation should be done one day later after
field preparation

= If seed parent is 10 day shorter (earlier) in growth duration and pollen parent seed R line is splited into two
seeding dates as R1 and R2 lines for raising of seedling and they can also be named as R1 and R2 in short,
R1 of pollen parent could be transplanted first in paired rows followed by A lines in recommended row ratio
when seedlings get ready. If seed parent is >10 day longer growth duration than pollen parents, A line should
be transplanted first in recommended ratio keeping vacant space to transplant R2 lines in pair rows later.
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Rouging:
= Person involved in rouging should be aware of characteristics of varieties to be rouged.
= Rouging plays a vital role for maintaining seed quality and purity.

= Rouging Is the removal of undesirable rice plants and the weeds from hybrid seed
production plots.

= Unwanted rice plants are those plants that differ from true to type A or R plants.

Isolation:

= Isolation Is necessary in seed production plots to check outer pollens from adjoining fields
for contamination.

= Pollen in rice plant is small in size and can move longer distance with the wind.

= S0, Isolation could be provided by following three different ways. In small amount for
Initial research on hybrid rice, crossing chamber can be built a
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Harvesting :

= The crop should be harvested when the grains are hard and yellow with a moisture
percentage of 23-24 %. For combine harvesting the moisture percentage should be in
the range of 16-18% . the crop is cut at the base with the sickle and the plants are left
In the field for 2-3 days. Then they are threshed on clean threshing floor or tarpaulin.
After winnowing and cleaning the seed should be dried to safe moisture limits of
13% before storage.

Seed Yield:

= The seed yields are in the range of 5.0 to 6.0 t/ha depending up on the variety and the
management practices adopted.
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HYBRID SEED PRODUCTION OF SORGHUM

TN
4 =In sorghum hybrid seed is produced by utlllzmg cytoplasmlc genetic male 3
-';; sterile system. The source of male sterile cytoplasm used is Combined kafir. &

' Hybrid seed production involves two steps;
~ 1. Maintenance of parental Lines (A-line, B-line and R -line) -

§ 2. Commercial hybrid seed production (AXR) Maintenance of parental lines is @
generally referred as foundation seed production and hybrid seed production as [}

¢ certified seed class.

= The A-line can be maintained by crossing with B-line in an isolated plot, while 3
In hybrid seed production A-line is crosses with R-line or fertility restorer line. g
The B-line and the R-line can be maintained just like normal varieties by ¥
following the required isolation and field standards. z
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- = The seed is produced in an isolated plot and it is similar to se
open pollinated varieties. However the isolation distance required and the
fields standards are similar to that of maintenance of A-line.

Sudan grass and other forage types. The same crop should not be grown on &
the same piece of land in the previous one season unless it Is the same variety {;
and certified by certification agency for its purity. "

3

R
o




% e anaes kv ~ S

A . 4. _—. . W, L A g - s - i S

o = The isolation distance for maintenance of A-line (AxB) is 300 m from fields of &=
% other varieties of grain and dual purpose sorghum and same variety not confirming £%
to varietal purity and 400 m from Johnson grass, Sudan grass and other forage §

types. :

1 - For commercial hybrid seed production (AxR) the isolation distance required is s
B 200 m from fields of other varieties of grain and dual purpose sorghum, and same %
hybrid not confirming to varietal Rurl_ty requirements of certification, 5 m from
other hybrid seed production plot having the same male parent and 400 m from
Johnson grass, Sudan grass and other forage types. Differential blooming dates for
modification of isolation distance are not permitted.

= The planting ratio of female to male plants is 4:2 with two rows of male parent all &
around the field.

‘

043:‘

.
. »

-
> - { 3 T VA
’ ’ \\ - 4 L
. ]
' “ \ / 4 ..
N g . B A
~f 2 ) - Q . N\ ’,- , ’ e
. T A A
. : 4 r J v %




: -The success in hybrld seed productlon depends on synchronlzatlon of &
. flowering between male and female parent.

same time, while In hybrid seed production synchronization will be a problem B
as A-line and R-line have different genetic constitution. If there Is any B
difference between the male and female parent for days to flowering the &
sowing dates should be adjusted for proper synchronization of flowering.

= The seed rate required iIs 8.0 kgs/ha of A-line and 4.0 kgs/ha of B or R-line.
Other cultural practices similar to commercial crop production should be
adopted for raising a good crop.
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Before flowering remove all offtypes from both seed parent and pollen rows based on morphological
characters. Some of the precautions to be taken while rouging are

1. Start rouging before offtypes, volunteers and pollen shedders in female rows start shedding pollen

2. Out crosses can be easily identified be cause of their greater height and more vigorous growth and should
be removed

3. At flowering rouging should be done every day to remove pollen shedders from female parent rows. The
sterile types have only stigma or a pale aborted anthers without pollen, while the fertile ones have yellow
colored plumpy anthers which shed large amount of residual pollen.

4. Remove all plants out of their place (i.e. plants in between the lines), and male plants in female rows and
vice versa. Special attention should be given at the ends where there is a chance of male seed falling in female
rOWS.

5. Remove other sorghum related plants like Johnson grass, Sudan grass and other forage types from the seed
plot and from within the isolation distance. F——

6. Remove the plants affected by kernel bunt and head smut.
7. Pre-harvest rouging may be done based on grain and ear characters
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= Harvest the male rows first and keep their & -
| heads separate to avoid mixture male and ¥ R
female seed. Then harvest the female parental ¥ |
line and thresh it separately. Precautions may
to taken while harvesting and threshing to

avold mechanical mixtures. B
{ = The seed yield may be in the range of 4-6 |4
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g/ha depending on the parent line and the =222
cultural practices adopted. - i
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: Breedlng Technique for hybrld seed productlon Cytoplasmic
genetic male sterility system (CGMS)

= History of bajra hybrid Seed production : The first report on CGMS
line was made by Burton and his co workers at Tifton Georgia
USA. The line is Tift 23A.
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., = Certified seed : 200 m
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.= Season : Irrigated : March — April, June - July January — February

Rainfed : October — November
= Seed rate : Aline : 6 kg ha-1 B line : 2 kg ha-1
= Main field preparation : Ridges and furrows
= Planting ratio : Foundation Seed : 4 : 2 Certified Seed : 6 : 2 Pusa23-8: 2
= Border rows : Foundation Seed : 8 (B line) Certified Seed : 4 (R line)
= Spacing : A line : 45 x 20 cm B line : 45 x solid row. e
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= Nursery : Seedling can also be raised in raised bed nursery and can transplanted to the main field at 20-25 ‘ 1
days of aging. ‘



- Withholding irrigation
= Application DAP 1%
= Staggered sowing

1 | = Jerking

I Jerking - It is done 20-25 days after transplanting or 30-40 days after direct
“sowing. The early formed earheads of the first tillers are pulled out or removed
| which will result in uniform flowering of all the tillers.
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- Roughing is done one in both lines
A line : seek for offtypes pollen shedder and partials
R line : Seek for early flowering plants, rouges and diseased plants.

= Character of offtypes : Variation in leaf colour, leaf waviness, grain
colour earhead, shape, size, etc.

= No. of field inspection : Three * Seedling stage * Tillering stage e
. Grain formation stage.
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. Harvesting Technique : » Due to tillering habit, harvest the panicle /
earhead In 2 picking (to avoid delayed harvest)

» Select 5-7 tillers for seed purpose.

= Processing : * Grade with 4/64” round perforated metal sieve as middle
SCreen

* Use OSAW cleaner cum grader




= Seed Treatment : Thiram / Bavistin @39 kg-1 seed

= Seed storage : * Cloth bag for short term storage (12 months) * 700 N
gauge polyethylene bag — long term storage (> 24 months) ,GQS

= Mid storage correction : HDH with Na2PO4 10-4 m for 4h. "
=Seed yield : 3200 - 3250 kg / ha
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STANDARDS PERMITTED %

Physical Purity (Maximum) 98 98

Inert matter (Maximum) 2 2
~ Other crop seed (Maximum) 10 /kg
‘ Weed seed (Maximum) 10 /kg 10 /kg

' Ergot effected seeds (Maximum) by 0.020 % 0.040%
number !
r
i Germination 15 15
‘..‘,' ’ ' Moisture content - Moisture pervious 12 12
’ Moisture impervious B £V ’
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