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Brassica juncea (2n=4x=36)

• Class: Dicotyledons

• Sub class: Polyp tale

• Series : Thalmiflorae

• Order: Perietales

• Family: Brassicaceae

• Genus: Brassica

• Species: juncea



• Rapeseed mustard comprises of 4 oleiferous brassicas (B. rapa, B. 
napus, B.juncea and B.carinata) are important group of oilseeds next 
to groundnut in India.

• Of 4 brassica oilseeds cultivated in India emphasis will be mainly on 
B.juncea as it occupies 85 percent of the area under this group of 
crops.

• Conventional breeding programmes have lead to development of 
over 170 improved varieties release of 1st variety RL 18 in 1936 to 
RGN145  in 2009.

• These include 70 Indian mustard, 18 of toria, 14 of yellow sarson  etc .



Brassica Triangle











POLLINATION

• In rapeseed-mustard, the diploid species Brassica rapa is naturally 
cross pollinating due to presence of sporophytic  self 
incompatibility(SI).

• The amphidiploid species B.juncea, B.napus, and B.carinata are self 
pollinating.

• However under natural conditions, 20-40% of outcrossing can occur 
due to wind or insects.



EMASCULATION AND CROSSING

• Emasculation is necessary to make crosses in self compatible forms.

• For hand emasculation opened flowers and immature buds are 
removed retaining 5-8well developed buds for emasculation.

• Two fine slits are gently made on each bud, sepals and petals are 
separated and six immature stamens are removed by their filaments.

• Buds are closed by bags  and supported by stick

• Next morning dehiscing anthers are dusted over stigma.

• Supplementary pollination may also be done.



SEED PRODUCTION

• Genetic male sterility

• Cytoplasmic male sterility

• Genetically Engineered male sterility

• Chemical Hybridizing Agents(CHA’S)



Genetic male sterility

• Two types of gms,recessive and dominant have been recognized in 
oilseed brassicas.

• Gms is more stable than CMS

• For sterile line of recessive gms almost every variety is restorer.

• It could be easier to breed gms lines by successive back crosses than 
to breed CMS or SI lines.

• If a close linkage between morphological marker and GMS controlling 
gene is established GMS will have excellent potential in hybrid 
breeding but so far such a marker system has not been developed.



• The discovery of the cytoplasmic male sterility(CMS) 1st in B.napus 
later in B.juncea opened up possibilities to develop F1 hybrids in self 
pollinating crops.

• The 1st CMS based hybrid of B.napus, Qinyou No.2 was released in 
china in 1985.

• Gobhi sarson hybrid PGSH  51 was 1st oil seed brassica released in 
India.

• In B.juncea two hybrids DMH-1(cms126-1) and NRCHB-506(mori 
CMS) were released.



BY USING CMS SYSTEM WITH RESTORER

• Basically the production of the hybrid seed is similar to the 
multiplication of the CMS line.

• It is done by cross pollination of the A-line(male sterile) with the           
R-line (restorer line).

• The F1 hybrid seed production by cross pollination of  A-line with the 
pollen of R-line is self fertile at farmer’s field.

• Four beehives per hectare are recommended  for harvesting good seed 
set in male sterile lines.



• Gentle shaking of the male rows with stick or rope increases wind 
pollination.

• For high pollen pressure 2-4 border rows of R-line may be grown all 
around the field.

• Otherwise growing A and R-lines in alternating strips of 1.2 to 1.5m 
each.

• Mostly used source of CMS is ogura cytoplasm



CHEMICAL HYBRIDIZING AGENTS (CHA’s)

• Three chemicals namely DBX 3778, ethrel and GA3 have been 
evaluated in Indian mustard.

• Foliar application of 2000-3000 ppm ethrel 3 times before flowering 
lead to retarded  anthers.

• Treated anthers were upto 4 days late in pollen release compared to 
check and upto 90% self sterility.

• In china arsenate based male gamtocide no.1 has been used in hybrid 
seed production in B.napus and hybrid variety Shuza no.2 was 
released in 1990.



Male : Female ratio

• Banga et al. evaluated four male: female combinations with row to row 
distance of 30cm.

• The extent of hybrid seed set was maximum when male: female ratio 
2:4 > 1:2 > 1:3 > 1:4 

• Thus, in B.napus maximum seed set and hybrid seed yield are achieved 
at  2M:4F ratio with row to row distance 30cm

• Suitable female  and male planting ratio in case of  Brassica juncea is 
4:2 respectively.

• The orientation of rows must always be  against the direction of wind. 



Synchronized flowering of male and female parents

• Oilseed brassicas  have indeterminate flowering habit.

• Early onset of flowering in female parent compared to 
pollen parent reduces the hybrid seed set.

• So sowing should done such that synchronous 
flowering is achieved.



Field Inspection

• A minimum of three inspections are required at various stages of  plant 
growth.

• 1st inspection : at or before flowering to check isolation distance, 
planting ratio, sowing errors, volunteer plants etc.

• 2nd inspection : During flowering  to check pollen shedders and off 
type plants.

• 3rd inspection : At maturity  before harvesting  to verify removal of 
pollen parent prior to harvesting of female lines, pod and seed 
characters



AGRONOMIC PRACTICES



Selection of field

• Fertile irrigated field with light to medium textured soil should be 
selected  for hybrid seed production.

• Isolation distance of 1500m  from other field of same species.

• Field should not have rapeseed-mustard crop for at least three previous 
years.



Seed rate and treatment

• Quantity of seed required to sow one hectare of seed production

plot is 

male parentFemale parent

1875g 875g

A-line R-lineX



Time and method of sowing

• The optimum time of sowing is 10th to 31st October

• Female to male ratio 4 : 2

• Distance between rows 30cm 

• Distance between plants 10cm

• A strip of male parent on all sides of seed production blocks helps to 
augment pollen supply.



Rouging

• For quality seed production rouging should be done 2 to 3 times 
before flowering based on characters of parental lines.

• Special care  to remove pollen shredders before flower opening

in A- line.

• Special attention to remove objectionable weed Mexican prickly 
poppy (Argemone Mexicana) which is commonly known as satyanasi 
in North India.
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