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Abstract: The main objective of breeding linseed is the improvement of yield potential at the new cultivars; so that
they became more desirable agronomically and economically, viz. higher yield improved the content and the
quality of oil resistance, decreased pests, early maturity fertilizers responsiveness and genetics extension of seed
filling period. The present study deal s with the measurement of capsules per plant under salinity conditions.
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1. Introduction

Considerable work in the past years has been done
on breeding for diseases resistance high yields and oil
content but no desired results have been obtained with
regards to salinity tolerant varieties for salt affected
soils of the country. According to an estimate (Abrol,
1986), about 15 percent of arable land in India is
affected by soil salinity and akainity in the arid and
semi-arid regions. Also over 50 percent of total
irrigated area is salt-affected due to continuous use of
poor quality irrigation water (Tripathi and Pal, 1980).
The crops are grown with such water generally give a
poor return to growers. It has been noted by the
agricultural scientigs (Pal, 1983) that salt change will
increase in future. Thus unless suitable management
practices and high-yielding salt tolerant varieties are not
incorporated in salt-affected areas, productivity is not
going to improve.

Singh et al., (1981) observed the effects of
exchangeable sodium on the vyied, chemica
composition and oil content of safflower and linseed.
With increasng ESP, maturity was enhanced in
safflower but delayed in linseed. Grain yield and dry
matter of safflower regularly decreased with increasing
ESP, but a significant reduction in linseed only above
on 13 ESP 50 percent reduction in grain yield was
observed at 14 ESP in safflower and 26 ESP in linseed.
With increasing ESP the Mg content was decreased in
safflower and Ca decreased and Na increased in both
crops. There was no effect of ESP on oil content, P,
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Mn, Zn, Fe, Cu and K of plants partsin both the crops.
In the mature stem, a ratio of Ca + K to Na of 1.7 in
safflower and 2.7 in linseed were found to be critical for
grain yield. The safflower was more sensitive to soil
sodicity than linseed in the field. Bangal et al., (1984)
studied the germination tolerance of 4 safflowers
cultivars with NaCl, NaHCOs;, Na,SO, and CaCl, salts.
One variety showed maximum tolerance to all these
salts. Highest toxicity was shown by HCO; ions,
followed by SO, and Cl. The toxic effects of other salts
were reduced in the presence of NaCl. However, found
CaCl, as more detrimental for seed germination in
safflower than NaSO,, NaHCO; and NaCl.

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
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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 30cm and 7cm respectively. All
possible reciprocal crosses were attempted amongst 10
varieties of linseed at best water and sdline 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 annua rainfall is about
650mm of which 80 percent in received during July and
August.

Site,

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,0s 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,, Na,COs; 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.
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Varieties:

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

2.2 Capsule plant
Total number of fertile capsules on each plant were
counted at the time of harvesting.

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.

Table 1. Effect of various salinity levels on no. of capsules plant'1 in
ten varieties of Linseed at two successive crop seasons.

Crop Season

Salinity Levels

2002-03 | 2003-04
So 78.60 61.60
S 94.20 35.80
S 124.00%* 35.15%*
Ss 112.25 30.70%*
C.D. at 5% 37.15% 6.87*
C.D.at 1% 52.84** 9.78**

Table 2. Average number of capsules plant'1 of each variety at
salinity conditions from S; to Ss.

Varieties Crop Season
2002-03 | 2003-04
P 66.40 34.50
P, 76.80 37.00
P 84.50 47.65%*
P, 163.35%* 56.00%*
Ps 74.00 39.75
Ps 96.25 42.00%*
P 116.85** 42.15%*
Ps 104.20* 40.00*
Py 122.83** 44.90%*
Pio 107.50** 40.60*
C.D. at 5% 30.25* 5.19%
C.D. at 1% 30.74** 6.81%*

Table 3. Effect of three levels of salinity on ten varieties of Linseed
for number of capsules plant'1 during 2002-03.

varetes | S [ S ] s, [ s

Py 51.55 99.70 72.00 45.40
P2 84.00 87.50 48.10 72.75
Ps 99.40 80.93 121.36 86.00
Pa 105.00 140.80 241.60** 161.34**
Ps 75.70 55.90 88.00 79.00
Pe 79.70 108.90 108.50 94.05
Pz 67.00 99.05 155.38* 151.67**
Pg 65.48 62.45 164.50* 109.82
Py 103.89 122.45 67.14 173.00**
P1o 55.50 73.88 173.15 149.65**

C.D.at5% 74.02*

CD.at1% 97.29**
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3. Reaultsand Discussion

Table 1 show that the number of capsules plant™
increased at al salinity levels under the timely sown
condition and decreased under late sown condition. The
decrease was significant at all salinity levels whereas a
significant increase was noted at S, Table 2 shows the
effect of individual variety on capsules plant™ at various
salinity levels. It is clear from thistable that the number
of capsules plant™ increased during both crop seasonsin
all cultivars againg P;. A significant difference for both
Ccrop seasons was, however, observed in varieties Py, Py,
Ps, Po, and Pyo. When compared to interaction of various
salinity levels to individua linseed variety, it is
observed that only P, showed a significant increase at
most salinity levels for capsules plant™ during both crop
seasons (Table 3 and 4) whereas all other varieties
showed fluctuating trends at different salinity levels
during both crop seasons. Significant increase in
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capsule plant™ in varieties P;, Py and Py at highest
salinity (S3) was an interesting phenomenon.

Table 4. Effect of three levels of salinity on ten varieties of Linseed
for number of capsules plant'1 during 2003-04.

Varieties | S, | S | S, | S5
Py 44.25 28.62 33.56 30.35
P, 69.00** 22.15 27.00 24.07
P3 66.25** 42.00* 39.15 34.28
P4 74.45%*  5540**  51.73**  47.53**
Ps 71.05** 32.68 29.06 25.23
Ps 74.00** 39.50 28.00 23.30
P; 51.25 35.00 42.15 35.50
Pg 43.50 34.46 28.76 23.80
Py 73.33** 37.00 37.00 32.17
P10 48.00 37.06 35.60 31.15

C.D. at 5% 12.68*

C.D. at 1% 16.66**

Table 5. Comparative effect of salinity on no. of capsules plant'1 in the hybrids of Linseed during 2003-04.

Crosses | So |  Si ] Crosses | S ] S

P, x P, -66.20 -20.00 P;x Py +52.00 +44.32
X P3 -44.75 -35.10 xP, +12.70 -54.10
X Py +93.50 +83.50 X P;3 +69.00 +58.00
X Ps -53.50 -20.30 X Py +75.50 +60.30
X Pg -69.60 +55.60 X Ps -56.76 -

X P; +68.20 +59.50 X Pg -59.00 -35.90
X Pg +64.00 +38.00 X Pg +56.10 +58.30
X Py +86.20 +67.90 X Py -73.00 -37.00
X P1g +111.30 -20.00 X P1g +53.70 +39.50

P, x Py -42.20 -49.10 Pg x P, -43.00 +56.00
xP, +48.70 -35.60 XP, -52.70 +47.10
X P;3 +79.00 -43.70 X Ps3 -78.00 +44.65
X Ps -53.10 -48.30 X Py +110.00 -39.20
X Pg -58.00 +62.90 X Ps -41.20 +38.00
xP; -63.00 -37.10 X Pg -32.50 -

X Pg -70.00 +67.90 X P; +94.50 +44.30
X Py -48.00 -43.50 X Py -50.10 +69.10
X Py +139.40 -37.35 XP1o -41.20 -

Ps x P, -33.00 - Py x Py -52.90 +56.50
xP, -42.15 +44.50 xP, -51.80 +39.50
X P3 -46.30 -36.10 X P3 - +45.00
X Py -66.00 +75.20 X Py +86.20 -

X Pg -49.30 -38.00 X Pg -56.30 -35.30
xP; -55.70 +57.10 xP; -72.50 +60.60
X Pg -49.60 -31.50 X Pg -59.50 +40.00
X Py -69.40 +56.70 X Py +80.35 -32.30
X P1g -46.10 -30.60 X P1g +131.80 +40.50

Ps X P, -67.00 +54.75 Pig X Py +57.00 +65.50
xP, +200.20 +57.50 xP, -69.00 +40.00
X P;3 +107.30 +92.00 X P;3 -57.00 +57.20
X Py +140.10 -44.10 X P4 -64.20 +65.50
X Ps +106.50 -30.00 X Ps -56.30 +44.20
X P; +165.20 +80.00 X P; -62.00 +50.10
X Pg +77.30 +47.10 X Pg +81.70 -

X Py +164.30 -29.15 X Pg +91.10 +56.20
X P1g +85.00 -27.00 X P1g -62.30 +47.80
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The performance of hybrid seeds obtained from
reciprocal crosses of ten cultivars of linseed was studied
for number of capsules plant™ under best water and
saline water (8 dS/m) conditions. The data recorded are
presented in Table 5. It is seen that number of capsules
plant® was increased in 29 hybrids over their best
parent in best water conditions and in 41 hybrids under
saline conditions. The maximum number of capsules
plant™ was observed in the hybrid involving the parent
Ps, P, under best water conditions followed by Pg x P,
under best water conditions followed by Ps x Py and
Ps x P7. On the other hand, although salinity reduced the
number of capsules plant™ in general, positive heterosis
for this character was noted among 41 hybrids of which
Ps x P; had a maximum value of 91 followed by P, x P,
and Ps x P7, In genera, the number of capsules plant'l
increased at all salinity levelsin timely sown crop and
decreased in late sown crop due to the corresponding
behaviour of primary and secondary branches. This was
mainly due to a reduction in a growth period. When
compared to the interaction of individual variety at
different salinity levels variety S-36 performed better
than all other varieties in the times as well as late sown
the crop. A dignificant increase in capsule number at
higher salinity levels of timely sown crop in varieties
Neela. Garima and LCM-926 was a noteworthy feature
(it appears that cultivars having smaller seeds had a
tendency to produce more capsules plant™). Positive
heterosis for anumber of capsules plant™ over their best
parent was noted in 29 hybrids under best water and in
41 hybrids under 8 dS/m salinity condition. Variety K-2
in best water and LCM-926 in saline water, when used
as female parents, had contributed positively for this
parameter in a maximum number of crosses. The
present findings will be helpful in exploring salinity
effects on a number of capsules per plant which will
further help in finding best ways to enhance the linseed
production.
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