
TECHNIQUES OF HYBRID SEED 
PRODUCTION:- EMASCULATION, 
CROSSING AND OTHER ASPECTS



Definition :

• Hybrid seed technology is based upon the cross
pollination of diversely related two pure lines
showing desirable traits, produces the hybrid seed
that shows the inferior traits than parents.



Characteristics of parental lines

Male Parent

• Good pollen production 

• long shedding period

• Plant height

• Fertility restoration

Female Parent

• High seed yield

• Good seed 
characteristics

• Male sterility 

• Lodging resistant



• Flower of most of the crop plants is hermaphrodite in nature
i.e., both male and female part are present in the same
flower.



Emasculation

• To check the self pollination and enhance cross pollination 
male part of the flower has to be removed. This process is 
known as emasculation.



• After emasculation pollen from desired male parent is collected
and dusted on the female part of the emasculated flower. This
process is known as pollination

• The seed thus formed on the female plant i.e., emasculated
flower is hybrid seed

• Commercial hybrid seed production demands crossing
technique which is easy and also economic to maintain
parental lines. Only few crossing mechanisms have been
adopted for commercial hybrid seed production they are;

• Hand emasculation and pollination

• Genetic emasculation:-

I) Self-incompatibility

II) Male sterility



Methods of Emasculation

• 1.Hand Emasculation-

• In species with large flowers, removal of anthers is possible with the
help of forceps. It is done before anther dehiscence. The corolla of the
selected flower is opened with the help of forceps and the anthers are
carefully removed using forceps. Sometimes corolla maybe totally
removed along with epipetalous stamens e.g. sesame. In cereals, one
third of the empty glumes will be clipped off with scissors to expose
anthers. Gynoecium should not be injured.

• 2. Suction Method-

• It is useful in species with small flowers. Emasculation is done in the
morning immediately after the flowers open. A thin rubber ora glass tube
attached to a suction hose is used to suck only the anthers from the
flowers. Considerable self-pollination ( upto10%) is likely to occur here.
Washing the stigma with a jet of water may help in reducing self-
pollination, However self pollination cannot be eliminated in this
method.



• 3. Hot Water Treatment-

• Pollen grains are more sensitive than female reproductive organs
to both genetic and environmental factors. In case of hot water
emasculation, the temperature of water and duration of treatment
vary from crop to crop. It is determined for every species. For
rice, 10minutes treatments with 40-44C is adequate. Treatment is
given before the anthers dehiscence and prior to the opening of
the flower. Hot water is generally carried in thermos flask and
whole inflorescence is immersed in hot water.

• 4. Alcohol Treatment-

• It is not commonly used. The method consists of immersing the
inflorescence in alcohol of suitable concentration for a brief
period followed by rinsing with water.



• 5.Genetic Emasculation-

• Genetic/ cytoplasmic male sterility may be used to eliminate the
process of emasculation. This is useful in the commercial
production of hybrids in maize, sorghum pearl millet, onion,
cotton, and rice, etc. In many species of self-incompatible cases,
also emasculation is not necessary, because self-fertilization will
not take place. Protogyny will also facilitate crossing without
emasculation.

• 6.Use of Gametocide(Chemical hybridizing agents ,CHA)-

• These are chemicals which selectively kills the male gamete
without affecting the female gamete. eg. Ethrel, Sodium methyl
arsenate, Zinc methyl arsenate in rice, Maleic hydrazide for
cotton and wheat.



• Bagging

• Immediately after emasculation the flower or inflorescence are
enclosed with suitable bags of appropriate size to prevent random
cross-pollination.

• Crossing

• The pollen grains collected from a desired male parent is
transferred to the emasculated flower. This is normally done in the
morning hours during anthesis. The flowers are bagged
immediately after artificial crossing.

• Tagging

• The flowers are tagged just after bagging. They are attached to the
inflorescence or to the flower with the help of a thread. The
following is recorded on the tag with pencil.

• 1. Date of emasculation

• 2. Date of pollination

• 3. Parentage

• 4. No. of flowers emasculated



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.



• Example 4:1 ( 4 lines female : 1 line male).

• This is followed in Hybrid Seed Production where 2 parents 
(Male & Female ) are used.

• This is depending on : -

Growth & vigour of pollinator 

Plant height of pollinator 

Size of male panicle and amount of residual pollen

Stigma exertion of CMS female line 

Duration & angle of floret opening of CMS female line 

Prevailing wind direction & velocity during anthesis time



Problems of non-synchrony in 
flowering of parental lines

• What is synchrony?

• Simultaneous flowering of male and female parent in
hybrid seed production is known as synchronisation.

• A population which is flowering synchronously has more
plants flowering (producing pollen or receiving pollen) at
the same time than would be expected to occur randomly.

• Synchronisation in flowering between the parental lines
assumes greater importance as the seed set on female
parent depends on the amount of pollen supplied from the
male parent during the flowering period.

• Similarly,a population which is flowering asynchronously
has fewer plants flowering at the same time than would be
expected randomly.



Synchrinization in Rice

• Staggered sowing of male parents:-

• Seedling date is usually determined by leaf age, effective
accumulated temperature (EST),and growth duration.

• In general the period from initial to Full heading of a CMS
line Is 4-6 days longer than for a restorer line.

• The first sowing of the male parent establishes the dates for
second and third sowing.

• The second sowing is done when the leaf emergence on the
first sowing is 1:1 the third sowing when the leaf emergence
is 2:1.

• The second sowing is the main parent.

• The planning ratio for sowing at different dates is 1:2:1.



• By fertilizer application:-

• Beginning about 30 days before heading.

• Young panicle development is compared under magnification. During the
first three stages of panicle differentiation, treat the earlier development
parent with quick realising N fertilizer.

• Urea spray@2% enhance flowering.

• Spray the later developing parent With potassium dihydrogen phosphate @
1.5 %.

• This adjust development differences of 4-5 ,days .

• Foliar spray of 400 ppm maleic hydrazide(MH) to female parent at panicle
initiation delayed the flowering by 3-5 days.

• C) By water management:-

• During later stages of panicle differentiation.

• Draining Water from the field will delay male parent panicle development.



Synchronisation in Sorghum

• Adopt staggered sowing.

• The advancing parent has to be sprayed with 500 mg 
of maleic hydrazide in 1 litre of water,45 days after 
sowing.

• 1% urea solution can be sprayed on late parent.

• One irrigation solution can be skipped for the 
advancing parent.

• Flowering can be delayed,by spraying ccc(Chloro
Chlorine Chloride) @ 300 ppm.



Synchronisation in Pearlmillet:-

• Adopt staggered sowing of parental line which are 
early in flowering

• 1% urea sugar solution can be sprayed on lagging 
parental line.

• Jerking of early parent delay the flowering.

• To enhance the growth of the lines lagging behind, 
extra nitrogen fertilizer or foliar spray May be used.



Synchronisation in Sunflower:-

• Flowering behavior of parental line should be ascertained
in the hybrid seed production.

• There should not be more than 3 to 4 days difference in
flowering to avoid stagger problem.

• In case of BSH-1,DRSH-1 and PKVSH-27 hybrid seed
production, simultaneous sowing of both parents is
recommended.

• However, the R line has to be sown 8 days early in case
of KBEH-1 and 4 days later in case of APSH-11.

•



THANK YOU


