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Abstract: Keeping in view linseed utility is so high amagnitude for ail, fibre, coke, nursing and various important
industries together with the area under cultivation, it has become obvious that the crop has suffered a neglect, at
the hands of Geneticists and Plant Breeders of the country for increasing the yield potential of seed and the fibre
quality. The present study is designed to see the effect on flowering under saline experimental conditions.
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1. Introduction

Linseed or flax (Linum usitatissimum L.) has been
cultivated for centuries. The linen fibre of commerce,
which is extracted from its straw, fibre used by mankind
(Decandolle, 1904). Its seed yield linseed oil has drying
properties, besides cooking, it is used for manufacturing
paints and varnishes, oilcloth and other similar
products. The fibre is considered good for its strength,
hence may be used for making strong twines, canvas,
carpet and may be mixed up to 50 percent with jute. It
is also used for making linoleum, oilcloth, printer’sink,
soap, patent leather and other products. In India, Russia
and other countries, the oil extracted from unheated
seeds is used for food purpose. Recent discoveries of
use of linseed ail in the process of cementing of roads
in the USA and in the preparation of antibiotics
(Anonymons, 1968) has given it all together a new
importance. Linative found in the seeds of linseed could
cure certain incurable diseases in man and animals.

The residue cake remaining after the oil extraction
has been found to contain about 3 percent oil and 36
percent protein. It isvery rich proteinaceous feed for the
livestock and fast-growing animals. The linseed cake is
also used as organic manure. Russians use this oil
largely for edible purpose. To make it more popular as
edible oil scientists are trying to improve its flavours.
The productivity of linseed is lowered partly due to
saline irrigation water which is the major problem of
arid and semi-arid areas of Agra and Bundelkhand
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region in the U.P. which congtitute the main linseed
region. The irrigation water of these regions is of poor
quality with regard to salinity and toxic substances (Pal,
1983). Avoiding import of linseed oil and its by-
products. With the introduction of higher yielding input
responsive varieties of another crop like wheat and
paddy. The productivity lands of several states are
being diverted to other crops and the area of linseed
cultivation is shrinking gradually. In some states,
linseed is being grown in saline/alkaline soils. One of
the reasons associated with low productivity of linseed
in our country is the non-availability of varieties
suitable for saline/alkaline conditions.

Kumar and Singh (1980) recorded that the seed
yield of mustard (Brassica juncea) cultivar Appres
Mutant increased with increases in sowing rate from 4
to 5 and 5.5-6 kg/ha and decreased with increasing
levels of salinity of irrigation water from 2 (control) to
4, 8, 12 and 16 dS/m. There was significant interaction
between sowing rates and salinity levels. Yields at a
salinity level of 2-4 dS/m were highest with a sowing
rate of 5.5 kg/ha. Yield at the higher sdlinity levels were
significantly increased with increasing sowing rates,
due to the increases in plant density. Guerrier, G. (1983)
while experimenting with 22 crops of vegetables and 4
crops of oilseed including linseed found that the seeds
of salt tolerant and susceptible crops when subjected to
germination under salinity conditions (NaCl solution
ranging from O to 500 mm) accumulated sodium to the
same extent in all seedlings. In sdline, sensitive crops
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seeds with very low Ca and/or K reserves were found
whereas in most tolerant crops high reserves of Ca
and/or K were found. No significant pattern of minera
reserves was observed for species with average salt
tolerance like linseed.

2. Materialsand Methods

The materia for this experiment comprises 10
selected varieties of linseed (Linum usitatissimum L.)
out of 50 varieties for their relative salinity tolerance.
Seeds of 50 varieties of linseed were obtained from the
Coordinator, All India Coordinated Research Project
(Linseed), Chandrashekhar Azad University of
Agriculture and Technology, Kalyanpur, Kanpur.
Preliminary screening of these varieties against various
levels of salinity was done a R.B.S. College
Agriculture Research Farm, Bichpuri, Agra and 10
varieties showing relative tolerance to salinity were
selected for the present study during the 2002-2003
Crop season.

The seeds of 10 selected varieties namely Neelum,
DPL-121, T-65, S-36, Hira, K-2, Gaurav, Subhra, Nedla
and LCM-926 were sown in well laid out plots at
R.B.S. College Agriculture Research Farm, Bichpuri,
Agra on during 2002-2003 crop season and 2003-04
crop season, in a “Split Plot Design” with three
replications. The distances between row to row and
plant to plant were kept 30 cm and 7 cm respectively.
All possible reciprocal crosses were attempted amongst
10 varieties of linseed at best water and saline water
conditions in 2002-03. Seventy-one hybrids thus
generated at best water and 66 hybrids under saline
water were sown during 2003-04. The data were
recorded from each plot on the randomly sel ected plants
to study following characters during both crop seasons.
Germination and Plant height was measured 15 days
before harvest by taking vertica height starting from
soil surfaceto thetallest shoot.

2.1 Experimental Climate and weather
conditions

The experiment was conducted at R.B.S. College
Agriculture Research Farm, Bichpuri, Agra for two
consecutive rabi crop seasons. During both crop
seasons, the experimental site remained the same. The
depth of the groundwater table remained around 14.00
meters from soil surface The R.B.S. College
Agriculture Research Farm is located a 28.3E
longitudes and 169.5 m above mean sea level. The
climate is semi-arid and sub-tropical with hot dry
summers and severely cold winters. In summers
temperature goes up to 46°C with desiccating westerly
wind and in winters it falls up to 1°C with occasional
ground frost. The average annual rainfall is about 650
mm of which 80 percent in received during July and
August.

Site,
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Physiochemical characters of the Experimental soil before sowing.

S. No. Particulars

1. Texture Sandy Loam
2. Saturation (%) 26.25

3. Hydraulic conductivity (cm/hr) 1.50

4. Available N 79 Kg/ha
5. Available P,05 18.65Kg/ha
6. Available K,0 456 Kg/ha
7. pH 8.18

8. EC (dS/m) 1.95

9. Percentage of CaCO; 0.51

During both crop seasons, i.e. 2002-03 and 2003-
04 three salt irrigations were applied. First irrigation
was given before 8 days of sowing, second after 40
days and third after 80 days of sowing. The water for
three irrigations was prepared by dissolving six sats
viz. NaCl, N&SO,, NaCO; MgSO,, MgCl,, CaCl, in
the canal water and different levels of EC (8, 10 and 12)
were maintained through required quantity of salts.

Salinity with 4 levels:
S = best water; S; = EC-8; S, = EC-10; S; = EC-12.

Varieties:

P, = Nedum; P, = DPL-121; P; = T-65; P, = S-36;
Ps = Hira, P = K-2; P; = Gaurav; P; = Subhra
Py = Nedla; P, = LCM-926.

2.2 Daysto 50 percent flowering

The number of days taken from the days of sowing
to the opening of 50 percent flower, in a row of variety
was recorded.

2.3 Statitical analyss

The experimental observations recorded on the
characters mentioned earlier have been subjected to the
following biometrical analysis in hybrid population of
two consecutive years and F2 population of one year
only in the present investigation.

3. Reaultsand Discussion

A perusal of Table 1 shows that the duration for 50
percent flowering under timely sown condition in all
varieties increased in the salinity levels S1 and
thereafter decreased at S, and Sz But significant
increase was noted only at S; leve. In the late sown
crop of 2003-04, fluctuating trends were observed.
After amarginal increase of afew hoursat S, there was
an increase of about half day at S, level. Further
increase in sdinity at S; increased the duration of 50
percent flowering by 18 hours, thereafter a gradua
reduction of one day in the duration of flowering was
observed from S, to S;. Significant increase in
flowering duration was observed only at S, stage in the
timely sown crop.
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Table 1. Effect of various salinity levels on days to 50 percent flowering in ten varieties of Linseed at two successive crop seasons.

Salinity Levels

Crop Season

2002-03 | 2003-04
So 88.90 89.03
S1 89.70* 89.78*
S 88.00 88.14
Ss 88.08 88.02
C.D. at 5% 0.93* 2.10*
C.D. at 1% 1.32** 2.99**

Table 2. Average duration for 50 percent flowering of each variety at combined salinity conditions from S; to Ss.

Varieties

Crop Season

2002-03 | 2003-04
Py 88.90 89.26
P, 85.45%* 85.09%*
Ps 88.07 88.60
Py 98.15%** 97.40%*
Ps 88.00 88.50
Ps 87.30%* 87.00%*
P 88.35 88.07**
Ps 87.40%* 88.14*
Py 88.70 89.07
P10 87.00 87.00
C.D. at 5% 1.00% 0.96*
C.D. at 1% 1.32** 1.26**

Table 3. Effect of three levels of salinity on ten varieties of Linseed for days to 50 percent flowering during 2002-03.

Varieties Sy S; S, S3

P, 89.00 91.00 87.35 87.33
P, 85.68** 88.70 82.33* 82.00**
Py 89.99 87.50** 85.00 85.70
Py 96.20** 98.15** 100.33** 100.66**
Ps 88.33 86.70** 87.40 87.40
P 88.00 87.15** 89.40 87.40
P, 86.33* 89.35 89.15 88.70
Pg 86.40* 91.66 89.15 88.10
Py 90.00 90.00 87.50 87.10
P1o 87.01 86.50** 86.75 86.66

C.D. at5% 2.46*

C.D.at1% 3.24**

Table 4. Effect of three levels of salinity on ten varieties of Linseed for days to 50 percent flowering during 2003-04.
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Varieties So S; S, S3

P, 89.40 90.50 88.70 88.60
P, 86.00* 88.40 81.50** 81.66**
Py 90.18 89.00 87.00 86.68
Py 95.50** 95.16** 100.66** 100.00**
Ps 89.18 88.17 87.70 87.40
P 88.85 86.83** 86.60 86.15
P, 86.66* 89.00 88.60 89.00
Pg 87.55 92.30 86.83 87.00
Pq 89.55 91.15 87.33 87.20
P1o 87.55 87.50* 86.70 87.00
C.D. at 5% 2.36*

C.D.at1% 3.10**
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Table 5. Comparative effect of salinity on days to 50 percent flowering in the hybrids of Linseed during 2003-04.

Crosses Sy S; Crosses Sy S;

P, x P, -87.00 +90.00 P;x Py +91.00 -88.00
X P3 -91.00 -88.00 xP, +86.00 -85.00
X Py -87.00 -90.00 X P3 -87.00 -87.00
X Ps -88.00 -90.00 X Py -90.00 -89.00
X Pg -88.00 -89.00 X Ps -88.00 -
xP; -87.00 +91.00 X Pg +88.00 -88.00
X Pg -88.00 -90.00 X Pg +90.00 -89.00
X Py -89.00 -88.00 X Py -88.00 -89.00
X Py -87.00 -88.00 X Py +89.00 -87.00

P, x Py -88.00 -90.00 Pg x P, -87.00 -89.00
xP, -89.00 -84.00 xP, +87.00 -85.00
X P3 -87.00 -90.00 X P3 -86.00 -90.00
X Ps -90.00 -90.00 X Py -89.00 -88.00
X Pg -89.00 -90.00 X Ps -84.00 -88.00
xP; -88.00 -95.00 X Pg -85.00 -

X Pg -88.00 -89.00 x P7 +88.00 -84.00
X Py -89.00 -89.00 X Py -85.00 -90.00
X Py -89.00 -87.00 XP1o -85.00 -

Ps x P, -88.00 - Py x Py +89.00 -89.00
xP, -88.00 +89.00 xP, +89.00 -89.00
X P3 -87.00 -87.00 X P3 - -88.00
X Py -90.00 -89.00 X Py -90.00 -

X Pg +90.00 -86.00 X Pg -88.00 -88.00
xP; -88.00 -87.00 xP; -92.00 -88.00
X Pg -87.00 -86.00 X Pg -88.00 -90.00
X Py -87.00 -89.00 X Py -88.00 -90.00
X Py -86.00 -86.00 X Py +90.00 -89.00

Ps X P, -87.00 -88.00 Pig X Py -83.00 -88.00
xP, +93.00 -86.00 xP, +87.00 +89.00
X P3 -85.00 +90.00 X P3 -87.00 -87.00
X Py -86.00 -88.00 X Py -90.20 -90.00
X Ps -88.00 -86.00 X Ps -85.00 -88.00
xP; +90.00 -85.00 xP; -86.00 -87.00
X Pg -85.00 -88.00 X Pg +90.00 -

X Py -88.00 -88.00 X Py -85.00 -85.00
X Py -86.00 -87.00 X Py -86.00 -88.00

Table 2 shows that during both crop seasons
duration of 50 percent flowering increased significantly
in P, whereas in al other cultivars the reduction in the
duration of 50 percent flowering was either statistically
significant or insignificant. P, (DPL-121), Py (K-2), Pg
(Subhra) and P,y (LCM-926) showed significant
reduction during both crop seasons. When compared to
interaction of various salinity levels to individual
linseed variety, it is observed that significant variation
for 50 percent flowering for different varieties was not
consistent (Table 3 and 4) variety P4 (S-36) showed
dtatistically significant increase during both crop
seasons whereas all other varieties showed fluctuating
trends Among the hybrids (Table 5) fifteen
combinations in best water and 6 at 8 dS/m salinity
showed delayed flowering over their late flowering
parents. Cross combination S-36 x Gaurav (P, x Py)
surpassed all the varieties and hybrids for duration to 50
percent flowering. Days required to 50 percent
flowering were variable in different cultivars. When
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compared with Neelum under best water conditions
Varieties DPL-121, Garima and LCM-926 showed
early flowering and S-36, T-65 and Neela showed late
flowering. Increasing salinity levels increased duration
of flowering in S-36 and Garima. As compared with
Neelum, a maximum difference of about 13 days was
observed in S-36 at 10 and 12 dSYm salinity levels
during both crop seasons. On the other hand, Gaurav
showed only a marginal increase over Neelum. Variety
T-65 showed reduction in the duration of 50 percent
flowering with increasing salinity levels. This trend of
earliness in flowering was also noted in the remaining
varieties. However, it was interesting to note that in
Neelum, DPL-121, Subhra and Neela the duration of
flowering was increased at 8 dSYm sainity when
compared with their best water counterparts. These
varieties appear to have interacted for better adaptation
at this level of salinity. Further increase in salinity
decreased the flowering duration. Thus increase in
duration of flowering with increasing salinity may be
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attributed to stress conditions and delayed flowering in
S-36 and Gaurav was exceptional due to their better
tolerance for salinity. Among the hybrids 33
combinations in best water and 31 combinations at
8 dS/m salinity showed delayed flowering over their
better parent and cross combination S-36 x Gaurav
surpassed al other hybrids and varieties for late
flowering. The present findings will be helpful in
opening new doors to investigate further improvements
in linseed production.
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