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The International Development Research Centre is a public corporation created
by the Parliament of Canada in 1970 to support research designed to adapt science
and technology to the needs of developing countries. The Centre's activity is
concentrated in six sectors: agriculture, food and nutrition sciences health sciences;
information sciences; social sciences; earth and engineering sciences; and com-
munications. IDRC is financed solely by the Parliament of Canada; its policies,
however, are set by an international Board of Governors. The Centre's headquarters
are in Ottawa, Canada. Regional offices are located in Africa, Asia, Latin America,
and the Middle East.

Le Centre de recherches pour le développement international, société publique
créée en 1970 par une loi du Parlement canadien, a pour mission d'appuyer des
recherches visant à adapter la science et la technologie aux besoins des pays en
développement; il concentre son activité dans six secteurs : agriculture, alimenta-
tion et nutrition; information; santé; sciences sociales; sciences de la terre et du
génie et communications. Le CRDI est financé entièrement par le Parlement cana-
dien, mais c'est un Conseil des gouverneurs international qui en determine l'orien-
tation et les politiques. Etabli à Ottawa (Canada), il a des bureaux régionaux en
Afrique, en Asie, en Amérique latine et au Moyen-Orient.

El Centro Internacional de Investigaciones para el Desarrollo es una corporación
pública creada en 1970 por el Parlamento de Canadá con el objeto de apoyar la
investigación destinada a adaptar la ciencia y la tecnología a las necesidades de
los países en desarrollo. Su actividad se concentra en seis sectores: ciencias agrí-
colas, alimentos y nutrición; ciencias de la salud; ciencias de la información; ciencias
sociales; ciencias de la tierra e ingeniería; y comunicaciones. El Centro es finan-
ciado exclusivamente por el Parlamento de Canadá; sin embargo, sus políticas
son trazadas por un Consejo de Gobernadores de carácter internacional. La sede
del Centro está en Ottawa, Canadá, y sus oficinas regionales en América Latina,
Africa, Asia y el Medio Oriente.

This series includes meeting documents, internal reports, and preliminar y technical
documents that may later form the basis of a formal publication. A Manuscript Report
is given a small distribution to a highly specialized audience.

La presente serie est réservée aux documents issus de colloques, aux rapports internes
et aux documents techniques susceptibles d'étre publiés plus tard dans une serie de publi-
cations plus soignées. D'un tirage restreint, le rapport manuscrit est destiné à un public
tris spécialise.

Esta serie incluye ponencias de reuniones, informes internos y documentos técnicos que
pueden posteriormente conformar la base de una publicación formal. El informe recibe
distribución limitada entre una audiencia altamente especializada.
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STATUS OF BREEDING RESEARCH ON BRASSICA
OIL CROPS AT PANTNAGAR, INDIA

G.N. Sachan

Abstract

Research on rapeseed-mustard breeding at Pantnagar was started in the year 1967. Two varieties of

Indian mustard (Brassica juncea), Kranti and Krishna, and two varieties of toria, PT 303 and PT

30, have been released for commercial cultivation. PYS-6 and PYS 841, varieties of yellow sarson,

and PT 5078, a variety of toria have been identified for release. Besides, a number of promising

strains of toria, yellow sarson and Indian mustard are in advanced stages of testing.

Male sterility sources in toria and yellow sarspn have been discovered and efforts are underway

to isolate maintainer/ genetic marker. A source of dwarfing gene(s), named bunchy dwarf

discovered in toria at Pantnagar, is being used to develop dwarf varieties with early maturity,

lodging resistance and better response to better management. Interspecific hybridization to

evolve disease and insect resistant varieties of mustard with good quality of oil is in progress.

Brassica oil crops (rapeseed-
mustard) grown in India include
toria, yellow sarson and brown
sarson (B. campestris L.) and
Indian mustard (B. juncea (L.)

Czern and Coss). These crops are
grown during rabi season
(September-March) and are highly
variable in mating systems (Self-
compatible to self-incompatible),
maturity duration (early to late),

seed color (yellow to black), seed
size (small to bold) and oil

content (35-45%), Table 1.

Recently gobhi sarson (B. napus L.)

has been added to the existing list
of Brassica oil crops.

Rapeseed-mustard, which are at

second place in area and production
after groundnut in India, occupy
about 2.88 million hectares area
with an annual production of about
2.64 million tones at a productiv-
ity level of 694 kg/ha, which is
much lower than world's average
(1262 kg/ha). The cultivation of
rapeseed and mustard is mostly
confined to the northern states of
the country, though some area can
be found in other states. The state
of Uttar Pradesh in which G.B. Pant
University of Agriculture and

Technology is located contributes
upto 35% to the national acreage
and about 27% of the production of

rapeseed-mustard.

Research Achievements

Research on rapeseed-mustard
breeding at Pantnagar was started
in 1967. Two varieties of Indian
mustard, Kranti and Krishna, and 2

varieties of toria, PT 303 and PT
30, have been released for
commercial cultivation, Table 2. PT
507B, a variety of toria and PYS-6
and PYS 841, varieties of yellow
sarson, have been identified for
release, Table 3. Besides, 109

promising strains of toria, 37 of

yellow sarson and 86 of Indian
mustard are being evaluated for
their yield performance in

multilocation trials of All India
Coordinated Project on Oilseeds
(AICORPO), Uttar Pradesh State
Varietal Trial and Station trials
at Pantnagar.

A source of dwarfing gene(s) viz;

bunchy dwarf mutant in toria and
male sterility sources in toria and
yellow sarson have been discovered
and are being used in the varietal
improvement program.



Table 1. Important characteristics of Brassica oil crops grown in India

*SI = Self-incompatible, SC = Self compatible.

Table 2. Varieties of rapeseed and mustard developed at pantnagar

Research Objectives And Work In
Progress

1. Collection, Evaluation and
maintenance of germplasm

Genetic stocks of oleiferous

Maximum at

research

plot

30

Yield (g/ha)

(120-140)

Averages at Oil Tolerance

farmers' content to diseases

fields (7.) and insects

18-20 40.0 Alternaria

blight, White

rust, Downy

mildew

30 19-21 40.4 Mustard

sawfly,

Mustard aphid

25 15-18 42.8 Alternaria

blight, White

rust Downy

mildew

25 14-16 41.9 Alternaria

blight, white

rust, Downy

mildew

Brassica including land races are

collected every year from other

countries through National Bureau

of Plant Genetic Resources (NBPGR),
New Delhi, and farmers' fields

through visits.

Botanical name English name

Common

name

Mating

system*

Maturity

duration

(days)

Seed

color

Seed

size

Average Oil

content CD

B. camoestris Indian rape Toria Si Early

(80-100)

Brown Small 40

var.Toria

B. campestris Yellow sarson Yellow

sarson

SC Medium

(110-120)

Yellow Bold 45

var. Yellow sarson

B.campestris Brown sarson Kali SC (Toria) Medium Reddish Medium 42

Var. Dichotoma sarson Si Lotania) (110-120) brown

B. uncea Indian mustard Rai SC Medium

to late

Brown Medium

to bold

42

Table 3. Pantnagar varieties identified for release

Breeding Method Superiority

Variety and Pedigree over standard (X) Recommended areas

PYS 6 Pure line selection

from Local

35.12 Rainfed areas of Bihar,

Orissa and West Bengal

PT 507B Composite breeding

(6 components)

17.20 Rainfed areas of Bihar,

Orissa and West Bengal

PYS 841 Pure line selection

from Local

10.0 Rainfed areas of Uttar

Pradesh and Madhya Pradesh

Breeding Maturity

Variety method and duration

pedigree Ways)

Kranti Pure line 125-130

selection

from Varuna

Krishna Pure line 132

selection

from Varuna

PT 303 Hybridization 90-95

(DSH17 MD x

B-54)

PT 30 Composite 93

breeding

(Polycross)



All the available germplasm lines
of toria, yellow sarson and mustard
have been evaluated over the years.
The lines found better in seed
yield are included in station trial
(direct use) and the lines
desirable for specific character(s)
are included in hybridization
programs as donor parents.

In order to conserve the
variability, self-compatible types
are maintained by natural selfing
and self-incompatible types by
forming gene pools.

2. Varietal Improvement

Development of high yielding
and widely adapted varieties
of rapeseed and mustard: To
develop high yielding, and
widely adapted varieties of

rapeseed-mustard, different
breeding procedures, such as,
Pure line selection, mass
selection, progeny selection,
development of composites and
hybridization (single cross,
double crosses), etc.,
depending upon the mode of

reproduction of crop, are
being used. The following
sources are being used as
donor parents for different
characters:

Character Toria Yellow Sarson Mustard

High yield PT 303, P130 PYS 6,PYS 841 Kranti

PT 5078 Krishna

Bold DSH 17 MD YST 151 Pusa Bold

(Var. of RJ

Brown Sarson) RH 8313

Yellow seed PYS 6, PYS 408 - TM 12

Development of early
varieties of toria and
mustard: With a view to
evolve early varieties of

toria (less than 85 days) and
Indian mustard (less than 130
days) to fit in multiple
cropping system using D-1, D-
2, D-3, D-6, Bhawani, TS-29,
M 27 and NDT 8501 varieties
of toria, and PR 1108,

Poorbiraya, Seeta and RW 4-6
(3/II) varieties of Indian
mustard, as donor parents is
in progress- Twenty seven F.
and 5F2S of toria, and 10F1s
and 65S of Indian mustard have
been grown for advancing the
generation and selection of

desirable plants-

Five populations and five
experimental composites of

toria, synthesized by mixing
equal guantity of seeds of

selected varieties and single
crosses, respectively, have
been grown in isolation for

random mating. Besides, 13

improved strains of toria
developed through mass
selection are being evaluated
for their yield performance.

Development of dwarf varieties
of toria: A source of

dwarfing gene (s.) having
compact arrangement of

branches and siliquae and

dwarf plant type (30-80 cm
height) is being used to

evolve dwaf varieties with
early maturity, lodging
resistance and better response
to better management
practices-

To fix the dwarfing gene(s),
selfing and sibbing in bunchy
dwarf plants is being
followed. In the previous crop
season, 53 plants were selfed,
26 lines were sdbbed and 173
individual plants were
selected. Besides, four
populations derived from
bunchy dwarf progenies were
grown in isolation with
rigorous rouging. Progenies of

all these have been grown for
further evaluation and
selection.

Development of hybrid
varieties of toria and yellow
sarson: Male sterility sources
in toria and yellow sarson



have been discovered at

Pantnagar. Efforts are being
made to identify genetic

marker/ maintainer lines.

Male sterile x male fertile
crosses of toria and yellow
sarson along with the parents
have been grown for further
evaluation and crossing.

v. Development of mustard

varieties suitable for mixed

cropping and late sowing:

Despite the fact that pure

crop of mustard gives better
return, in many areas farmers
still continue with the mixed
cropping of mustard with

wheat and some of the rabi

pulses. Sowing time of latter
crops is usually November,

whereas the normal sowing

time of mustard is the first

fortnight of October.

Therefore, the work on the

development of varieties
having top branching, deep

root system, less foliage and

giving higher yield in late
sowing is in progress.

PR 43 and PR 35 which are

suitable for mixed cropping
have already been recommended
for inter-cropping with wheat

in West Bengal, Uttar Pradesh
and Haryana. Some newly

developed promising strains
are being evaluated under

late sown conditions in

station trials. Besides, 2F1s,
BF .7s. and 6F. involving PR

43,- PR 35, k.i-a.rdan and Laha

101 as donor parents have

been grown for advancing the

generations and selection.

. Resistance Breeding

i. Development of diseases and

insect resistant/ tolerant

varieties of mustard through
intervarietal hybridization:
RC 781 and PHR 1, strains of

Indian mustard, have been

found resdstant/tolerant to

33

Alternaria blight. These lines
are being used as donor

parents for developing
Alternaria resistant/tolerant
varieties of mustard. During
the previous crop season, 9F1s,
9Ff and 7Ff were grown and

disease inoculum was sprayed
twice after flowering to make

the selection effective.

Desirable plants from

different crosses were

selected and have been grown

for further screening.
Besddes, seven promising lines
are being evaluated for their

yield performance.

A mustard strain, YRT 3,

reported as resistant to downy
mildew and white rust is being
used as a donor parent. Twenty

two s involving YRT 3 as

donor' have been grown for

further evaluation and

selection of desirable plants.

T-6342, RW 4/86, RW 3-85
(glossy white flower), RW 15-6
and RW 2-2, strains of Indian

mustard, are being used as

donor parents for developing

aphid resistant/tolerant
varieties. Thirteen Ff and

6F. . have been grown under

natural conditions (without

spray of insecticide) and

desirable plants will be

selected. Besides, 2 promising
lines are being evaluated for

their yield performance.

ii. Development of disease and

insect resistant / tolerant

varieties of mustard through
interspecific hybridization:
Screening experiments have

revealed that a certain level

of resistance ta Alternaria
blight is present in B. napus,

B. carinata and Sinapis alba.

Similarly, B. carinata, S.

alba and B. tournifortii were

found to have a certain degree

of resistance to mustard

aphid. Therefore,inter-
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specific hybridization of

cultivated varieties of

Indian mustard (as female
parent) with the above
mentioned species is in

progress.

Fifty eight Fis, 40RF, 30F f,
and

'5F4 -
were grown and- =

screened for Alternaria
blight and aphid resistance
during the previous crop
season. At maturity,
desirable plants showing
resistance were selected from
different crosses- These
selections have been grown
for further evaluation.
Besides, 87 fresh crosses
(single and multiple crosses.)

made during the previous crop
season have been grown for
further screening. in

addition to these, 41

promising lines derived
through interspecific
hybridization are being
evaluated for yield
performance.

4. Quality Breeding,Development
of rapeseed and mustard
varieties with low erucic
acid in oil

In order to develop rapeseed and
mustard varieties with low erucic
acid in oil, intervarietal and
interspecific hybridization using
the following sources is in

progress:

B. campestris : Candle, Tobin,
Torch

B. juncea :ZEM-1, ZEM-2
B. napus : Altex, Tower,

Regent, Wester

Five Ft and 6F2- derived from=
inter-varietal hybridization and

10F= 10F2- = and 7F3s derived fromr, -
inter-specific hybridization have
been grown, from which desirable
plants will be selected. Besides,
18 improved lines derived through
intervarietal hybridization and
one through interspecific hybrid-
ization are being evaluated for
their yield performance.

Future Strategies

A break through in oilseed
production could be possible with
technological break through.
Possibilities for exploiting hybrid
vigour in toria by developing
hybrid varieties through the use of

available male sterility has a

promise. Lodging resistant dwarf
varieties, responsive to better
management practices, may be

helpful in quantum jump of yield of
toria. Multiple resistance to

diseases and insects in agronomic-
ally superior genotypes could be

possible in the future with the
genetic material in hand from intra
and interspecific hybridizations.
Tissue culture techniques, anther
and microspore culture, may be used
for developing homozygous lines in
a shorter period of time. Ovule
culture and protoplast fusion may
be used as a tool in making
successful wide crosses to develop
disease and insect resistant
varieties of rapeseed and mustard.




