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CULTIVATION AND VARIETAL IMPROVEMENT OF LINSEED IN INDIA

R.N. Dubey
Lingseed is an important oilseed low productivity of the major
crop on account of its drying oil linseed growing states forms the
which ig an unparallel source of basie of the low national average
paints and varnish industries. The yield.
Linseed (Linum usitatissimum)
displays great diversity in Constrainte to productivity
morphological and biochemical
characteristices. The varieties of Lineeed is rated as the second
the <=ame <=pecies, when cultivated grade oilseed crop by the Indian
for their seed, are called oil farmer and is, therefore, religated
flax, seed flax or linseed and when to the marginal and sub-marginal
grown for their fibre are known as landes under moisture stress
flax. The <eeed flax or linseed condition uging traditional low
varieties are dwarf, profusely yielding varieties with low or no

branched having good seed yielding
potentialities. Such type of
varieties are under cultivation in
warmer regione of the world wviz.,
Argentina, Canada, India, part of
the USSR and UBA, etc. The fibre
flax varietiez are tall, =carcely
branched having low yielding
ability. Thie group of varieties
is under commercial cultivation in
the more temperate regione
throughout the Northern hemisphere.
In India, lingseed is cultivated
exclusively for seed. With an area
of about 1.45 million hectares and
0.44 million tones  production,
India presently ranke first in
acreage fol lowed by USSR,
Argentina, Canada and USA and third
in production after Argentina and
Canada on world map of lincseed
cultivation. Though India shares
about 30% of the world acreage, the
country contributes only 17% of the
total world production because of
ite low productivity i.e., 299
kg/ha as againet the average vyield
of 960 kg/ha of Canada, 91% kg/ha
of Argentina, 819 kg/ha of USA and
552 kg/ha of the world. On acreage
basis, the leading linseed growing

states in this country, in their
order of merit, are Madhya Fradesh,
Uttar Pradesh, Maharashtra, BRihar
and Rajasthan which together

account for about 8.8% of the total
linseed area and production. The

inpute resulting in low seed yield.
Besides the prevailing practices of
mixed cropping and intercropping,
adoption af ages old Faira or Utera
eyetem of linseed cultivation in
about 25% of the total area with an
average yield of 1.0 gq/ha is the
cingle major factor to lower down
the average productivity to a great
extent. Though thie is one of the
best known dry land practices of
utilizing residual paddy soil
moisture when tillage is difficult,
but due to compact =o0il structure
which restricts root and shoot
growth, high mortality of seedlings
particularly at harvesting of
paddy, complete lack of tillage and
fertilizer use, substantial <haring
of residual crop nutrients and <soil

moisture by weeds, very poor yields
are recorded.

The traditional varieties, apart
from their poor response to
increased inpute in the form of
fertilizer and irrigation, are
prone to diseases and peste. Rust,

mildew and Alternaria
dicseases and

wilt, powdery
blight among the
lineeed bud fly (Dasyneura lini)
among the peste are the serious
problems with varying intensity of
infection and losses in different
regions. Monitoring of the
diseazes and pests during the last
few years by the AICORPO scientists



the dimensions of
different

have revealed
these problems in
regions. in north west region
i.e., Jammu % Kashmir, Himachal
Pradesh, Haryana, Punjab, and U.F.
Hills, rust, powdery mildew, wilt
and Alternaria blight have been the
serious problem and merit in that
order. Entire BGangetic alluvium of
Uttar Pradesh, Bihar, West Benal
including Assam have also the major
problem of rust followed by
Alternaria blight, powdery mildew
and wilt. In Peninsular region and
southern plateau comprising
Bundelkhand region of Uttar
Pradesh, Madhya Pradesh, Orissa,
Karnataka, Maharashtra and
Rajasthan, powdery mildew, wilt,
rust and linseed bud fly cause
losses to linseed crop. However,
with the availability cof the rust,
powdery mildew and wilt
recsistant/tolerant varieties
developed by the AICORPO centers,
Alternaria blight and linseed bud
fly are the only left serious
problem to overcome.

Linseed breeding and varietal

improvement

Linseed breeding was initiated in

India in 1915 at the Imperial
Agricul tural Research Institute,
Pusa, Bihar (now Indian
Agricul tural Research- Institute,
New Delhi). Later on, some state

departments of agriculture and
institutes at Kanpur, Indore, Pune,
Bernampore, kangrha, etc., also
started improving linseed varieties
for their situations. The research
work was strengthened in 1947 by
the Indian Central 0ilseed
Committee (1C0C) by way of
sponsoring adhoc schemes to the
state departments of agriculture
and institutes. In view of the
limited impact of ICOC schemes on
linseed productions, Indian Council
of Agricultural Research started
All India Co-ordinated Research
Project on O0Oilseeds (AICORPD) in
1967 with linseed as part of it
having interdisciplinary approach,
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of breeding material,

ideas, planning of
technical programs and research
methodes in annual workshop
meetings. The intensified work
under AICORFO aimed at developing
dicease recsistant, early maturing,
high seed and oil yielding
varieties and their production
technologies for maximum
production. Consequently, the
concerted efforts of come centers
particularly kanpur, Raipur,
Jabalpur and Kangrha resulted in
the development of as much as 19
varieties for different systems and
situation including 2 mono/multiple

free exchange
information and

diceace resistant/tolerant
varieties: namely, Pusa-2, Fusa-3,
Himalini, Jawahar-23, Garima,

Shubhra, Sweta, Laxmi-27 and Eiran
released in 1985 and onward. All
these varieties have a yielding
ability of 8-10 g/ha under rainfed
and 15-20 q/ha under irrigated
eituation. Some varieties such as
Neelum, K~2, Jawahar-23Z, and Garima
yielded 25-30 q/ha under ideal
management.

Double purpose linseed

It ies well known that linseed fibre
is one of the oldest vegetable
fibre to be spun and woven. In
characteristics, it has been
reported to be lustrous, stronger,
leess stretchy, more durable and
better resistant to environmental
fluctuations. The +flax fibre has

been highly regarded and rated
indiepencsable particularly during
war periods. In order to develop

dual purpose varieties for high

seed and fibre production, the
efforts were made about 350 years
back but unfortunately the matter
could not be persuade in right
perspective in the subsequent
decades and the country is paying
cost under the umbrella of a very
heavy import. However, very
recently, two double purpose

varieties namely, Gaurav and Jeevan
have been developed and released in
1987 for commercial cultivation.
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triale, Gaurav has
yielded more than 22 q/ha seed and
14 q/ha fibre. Both these
varieties will go a long way in
maximizing the linseed production
as it ha= been proved time and
again that improved varieties of
linseed respond well to inputs and
enherit high yield potentiale. The

In agronomic

salient features of the varieties
released from time to time for
commercial cultivation are given in
Table 1 while the region-wice
varietal recommendation is given
below:

i. North west region: k2, LC-185,

Himalini, Fusa-2, Pusa-3, LC-54,
and Jeevan.
2. Gangetic alluvial region:

Mukta, Noelum, T3I97, Neela, Garima,
Sweta, Shubhra, Gaurav, and Jeevan.

. Penincsular regioni and _southern
plateau: Hira, Laxmi-27, T-397,
Jawahar—-1, Jawahar-7, Jawahar-17,
Jawahar-352, Jawahar-23, C429, 85-36
Chambal, Fusa-2 and Kiran.

Fresent activities for lincseed
improvement

Under Seventh Plan, the linceed
improvement work has been
strengthened by increasing the
number of AICORPO centres
concidering the state-wise linceed
cultivation, problems and exicsting
AICORFO facilities. Some of the
existing centres have been raicsed
to the =tatus of main centres
providing the infrastructure for
multidisciplinary approach while

the others are to work as subcentre
or joint centre with the provided
staff under linseed and other crops
at the centre under AICORPO.

With the technology micesion on
oileeeds in operation, the research
work hacs been further intensified
at some selected AICORPO centres on
problem oriented activities
acsigned to them. The progress of
work on such activities is

regularly monitored. The centres
are doing their best to achieve the
time bound mandate assigned to
them. Thece activities are listed
below alongwith the centers working
on them.

Research activity Centres

—

Kanpur Kangrha
Kanpur, Faizabad,
Raipur, Mauranipur,
Kangrha, Kanke,
fAkola

Kanpur, Mauranipur,
Raipur, Akola
Kaipur

Faizabad, Kangrha

+ Double purpose variety
. Alternaria resistance

[

3. Budfly resistance

)

. Wilt resistance

. High yielding varieties
{rainfed and irrigated
conditions)

4. Short duration varieties

wn

Mauranipur, Raipur,
(Central and
peninsular Akola,
Kota, Raichur
region)

7. Germplasa unit Kanpur

Breeder cseed production

The breeder seed of the
varieties is produced
direct cupervision of the breeder
to supply the multiplying agencies
in order to make continued flow of
quality <ceed to the farmer after
multiplication in subsequent
stages. Recently, a centrally
cponcored scheme on production of
breeder seed of annual oil=seed
Crops started functioning <=ince
September 1988 with its seed
producing centres and monitoring
systematically the production and
supply of the quality =eed.

improved
under the

Linseed improvement work at C.S.A.
Univereity of Aaricul ture and
Technology, Kanpur

Breeding: Aiming at developing
ruct recistant high yielding
varieties of linseed initiated in
1023 reculted in the recommendation
of T.1 and T.477 for Bundelkhand
and alluvial tracts, respectively,

of Uttar Pradesh in the fourties.



Table 1. Salient features of recommended varieties.
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Duration Ave, yield D0il

Variety {days) {kg/ha)  content Suitability Assistance

K.2 170.175 1100 46 Irrigated Rust, Wilt

C.49 120-125 500 4 Rainfed -

8.3% 105-110 400 X7 Rainfed/Inter-cropping Wilt

1.397 120-125 1100 44 Rainfed; widely Rust, Wilt, Drought

adoptable

Hira 130-135 1200 43 Irrigated/rainfed Rust, drought

Mukta 125-130 1200 45 Rainfed/irrigated Rust, Wild

Neelua 135-140 1500 L) Irrigate/high fertility Rust, Wilt

LC.185 163170 500 3 Utera Rust, Wilt

Himalini 135-170 1300 42 Rainfed/irrig. Utera Rust, Wilt

LC. 54 155-170 1300 42 Irrigated Rust

Jawahar-1 115-120 200 44 Rainfed/irrigated Escapes linseed
budfly,

Jawahar-7 115-118 300 Utera

300 R.¢ 43 Utera Rust

Jawahar-17 115-120 800 R.f 43 Rainfed/irrigated Rust

1300 1rr.

Jawhar-532 115-120 900 44 Raifed/irrigated Utera Rust, wilt, powdery
nildew

Naela 125-130 850 40 Rainfed wilt

Cnaabal 115-120 900 44 Rainfed/irrigated -

Jawhar-23 115-120 1000 43 High fertility wilt, Powdery mildew

Pusa-2 140-145 TR 43 Rainfed/irrigated -

1300 Irr. widely adoptable
Pusa-3 140-130 1350 42 High fertility -
Barima 125-130 1500 42 Irrigated/high Rust; tolerant to
fertility/delayed sowing powdery &ildew,
wilt, Alternaria
blight.

Shubhra 130-135 1400 Irr. 45 Irrigate/rainfed; Rust; Tolerant to

870 R.f excellent oil quality wilt and Alternaria
‘ blight.

Sweta 130-135 880 R.f 44 Rainfed Rust, powdery
nildew; Tolerant to
Alternaria blight.

Laxmi-27 110-115 1020 R.f 45 Rainfed/irrigated Rust, wilt, powdery
nildew,

Kiran 120-125 730 R.f 43 Rainfed Rust, wilt, powdery
pildew, Alternaira
blight.

Double purpose varieties

Baurav 135-140 1050-Seed 43 Irrigated best suited Rust, tolerant to

to Gangetic alluvium powdery mildew and
Alternaria blight

Jeevan 173-180 1090-Seed 46 Irrigated; best suited to  Rust, Wilt, Powdery

1000-Fibre North-west region nildew
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On the inception of ICOC <scheme,
the intensified breeding work led
to the release of T.126 in 1958 to
replace T.477 and T.603 alongwith

T.Z297 in 1960 to replace T.1. In
1964, three more rust and wilt
resistant varieties, namely, Hira
for Bundelkhand, Mukta for eastern
and Neelum for central western part
of Uttar Fradesh were released for
commercial cultivation. Among
these, T.397 and Neelum are still
doing well in fields. T.397 has
also been adopted by EBihar, Assam,
Madhya pradesh and Rajsthan states.
It i= also being used as national
check in AICORFO triale since 1976.
On the inception of AICORFO in
1967, the research work was further

intensified. The breeding work on
recsistance against rust, powdery
mildew and wilt taken up in mid-
zseventies and on Alterraria blight

has resulted in
large number of

in early eighties
the i1colation of a

genotypes almost free from rust,
and powdery mildew. Several
promising genotypes tolerant to

Alternaria blight and wilt were
also developed. The wvarietal
testing in early eighties resulted
in the release of four seed

varieties, namely: Garima, Shubhra,
Sweta and Laxmi-27 and one double
purpose variety i.e. Gaurav. Among

for irrigated, Sweta
for both the

these, Garima
for rainfed, Shubhra
situatione having excellent oil
quality alongwith the double
purpose variety. Gaurav has been
recommended for Gangeticlluvial
region of U.F. Bihar, West Bengal
including Assam while Laxmi-27 has
been recommended for Bundelkhand
region of Uttar Fradesh. All thecse
varieties have the yield potential
of 20-25 q/ha under irrigated and
12-1% q/ha under rainfed situations
with an oil content of 4Z-45%. The
double purpose variety Gaurav has
yielded more than 22 and 14 g/ha
seed and fibre, respectively, 1in
agronomic triales.

Under
breeder

Breeder seed production:
thie program about 150q

seed was produced and supplied to
the <seed multiplying agencies for
further multiplication in
subsequent stages in order to make
available the quality <ceed to the
farmers.

Agronomy: Under this discipline,
the agronomic requirementse of the
varieties released, from ¢time to
time, were standardized, perfected
and recommended. The experiments
conduc ted with latest
identified/releacsed varieties on
fertilizer and irrigation
requirement, <=owing time, spacing,
=eed rate, etc. for seed and double
purpose varieties resulted in the
recommendation of sowing of
improved varieties in second
fortnight of October with 30 kg/ha
seed rate in rows, 25 cm, apart at
B0:40 kg and 40:20 kg/ha N = Fflg/ha

under irrigated and rainfed
conditions, respectively. In
Budelkhand reqion, the op timum
sowing time has been found to be
the first fortnight of October and
30 cm row distance due to the
specific soil structure. The fibre
yield in double purpose varieties
ie increased with the increase in
cseed rate (45 kg/ha) with closer
row spacing (20 cm). Intercropping
of linseed with gram or lentil in
row ratios of 1:% to Z:1 and with
potato adjusting ite three rows in
place of the fourth row of potato
appeared more remunerative than
sple cropping. Linseed gave the
lowest cost benefit ratio of 1:2.51
as compared with other oilseeds and
cereals wviz., mustard (1:1.95),
toria (1:1.76), safflower (1:0.53),
sunflower (1:0.13), castor
(1:0.59), wheat (1:0.39) and barley
(1:0.22).

Flant protection: Rust, Alternaria
blight, powdery mildew and wilt 1in
diceases and bud fly in peste have
been the major problems of this
region. The natural sources for
resistance to rust, powdery mildew
and wilt have been identified and
transferred to improved varieties.




Most of the varieties released from
this institute are resistant/
tolerant to rust, wilt and powdery
mildew. In screening, the cultures

with E.C. Nos. 544, 15818, 1387,
19288, 41520, 41549, 41618, 41667,
41739, 41797, 158993, Fx165, KL169

and Chharpuran have been found to
be resistant to Alternaria blight.
Their resistance is being
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incorporated in the improved
varieties. The screening of
natural scource of bud fly is in
progress. However, the escaping
varieties have been developed. The

economic chemical control measures
for the diseases and peste have
been worked out and recommended
accordingly.





