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SUMMARY

Four mustard cultivars (cvs) NDR 8501, Rohini, Vardan, Varuna were grown as pot culture at three increased levels of soil
sdlinity (4, 8, 12dSm™). Thetotal chlorophyll content, Relativewater content (RWC), Photosynthetic rate (P.) wereinvestigated
along with seed yield. The seed yield was maintained in NDR8501 but declined in Vardan at higher salinity levels. All cvs
showed an increased seed yield at 4 dSm™. Thereduction inyield at increased salinity was the result of reductionin RWC and
Pn rate rather than chlorophyll content. The theme result revealed that, increase in salinity decreased the seed yield in varieties
such as Rohini, Vardan and this was not much pronounced in NDR 8501 and Varuna.
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ndian mustard [Brasicca juncea (L.) Czern and Coss],
the second most important edible oil after groundnut,
accountsfor nearly one-third of the oil produced in India
(Damodaran and Hegde, 2005). India is world’s fourth
largest edible oil economy after the U.S., Chinaand Brazil,
and isthe second largest importer after China. Indiastands
third in rapeseed and mustard seed production intheworld,
with 12 per cent of world’s total production grown
domestically. The rapeseed/mustard seed produced in
Indiaismainly for domestic consumption, and is mostly
consumed in the northern, central and eastern parts of
the country. Rapeseed and mustard seeds account for 65
per cent of India’s total winter or rabi oil crop. Rapeseed
and mustard oil content varies between 36 and 42 per
cent; of this, average oil recovery is approximately 35
per cent (Srinivasan, 2005). Oncetheoil isextracted, the
remaining part of the seed is used to produce rapeseed/
mustard meal, an important source of cattle and poultry
feed. This represents a significant source of oil meal in
the country, supplying on an average of 3 to 3.2 million
tonnes of meal annually. India accounts for seven per
cent of global oilseed output; seven per cent of global oil
meal production; six per cent of global oil meal exports,
six per cent of global vegetable oil production; 14 per cent
of global vegetable oil imports; and 10 per cent of global

edibleails.
In Indian agriculture sector, oil seeds occupy 13 per
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cent of the country’s gross cropped area and account for
nearly three per cent of gross national product. They also
account for 10 per cent of the value of agricultural output
produced. Oilseed iscultivated in about 26 million hectares
of land. Groundnut, soybean and rapeseed/mustard are
the major oilseeds and contribute approximately 80 per
cent of production. Other oilseeds produced include
sesame, castor, linseed, safflower, sunflower, soybean and
niger, along with coconut oil, palm oil and secondary oil
crops such as mai ze and cotton. Rapeseed/mustard seed
cultivation is carried out widely in 13 states of India.
However, most production takes place in the states of
Rajasthan (45 per cent); Uttar Pradesh (13 per cent);
Haryana (15 per cent); and West Bengal (8 per cent).
Peak production increased to seven million tonnes in 2005~
06, up from six million tonnes in 1995-96 and 6.65 million
tonnes in 1996-97. This represents an overall increase in
acreage and production of rapeseed/mustard seed since
1984-85, reflecting the preferences farmers have for
rapeseed/mustard seed over competing crops.
Rapeseed/mustard plants grow all over the world,
but their cultivation is mainly confined to India, China,
Canada, Germany, France, Australia and the United
States. Rapeseed/mustard oil, used primarily in cooking,
isarich source of monosaturated fatty acids, making it a
healthier option than most other cooking oils. Over the
years, its health advantages have continued to improve,
especialy with the recent, limited introduction of the
“Canola” strain of the seeds. A study by researchers at
the Department of Medicinein Safdarjung Hospital, New
Delhi, linkstheincreasein heart diseases and diabetesto
increased consumption of refined vegetable oils. While
such oils contain the dangerous type-6 polyunsaturated
fatty acid (PUFA), rapeseed/mustard seed are low in
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PUFA and high in monosaturated fatty acid. India does
not generally export its rapeseed/mustard seed, as most
of its crop contains high levels of erucic acid, and hence
doesnot meet international quality standards. The country
does, however, export rapeseed/mustard oil meal, with
annual exports of approximately 400,000 tonnes. This
accounts for about 4.2 per cent of India’s total agricultural
exports, and is, therefore, animportant source of revenue
for the country.

MATERIALS AND METHODS

The pot culture experiment was conducted in the
net house at department of crop physiology, Chandra
Shekhar Azad University of Agriculture and Technol ogy,
Kanpur during rabi season of the year 2005-2006. The
initial soil pH and EC isestimated under 1:2.5 ratiodilution.
By keeping this (pH=7.23 and EC= 0.62 dSm™) as
reference, soil was added with NaCl: CaCl, and the
calculated amount of salt added are exhibited in Table 1.

Table 1 : The calculated amount of Nacl: Cacl, for creating

different salinity level

Sr. Salinity level NaCl CaCl,
No. (dsSm™) (mg/kg soil) (mg/kg soil)
1 Control 0.0 0.0

2. 4 261.0 551.0

3. 8 570.3 1206.3

4. 12 8794 1855.5

The experiment was laid out in completely
randomized design with four replication. Thefour mustard
cultivars NDR 8501, Rohini, Vardan and Varuna were
used as test crop. The varieties were grown on different
levelsof salinity created (4, 8, 12dSm™) artificially along
with the control. The chlorophyll content was estimated
by the method provided by Arnon (1947) at 30 days after
sowing (Vegetative period). Relative water content
(RWC) of the leaves was measured by the method of
Barrs and Weatherley (1962) at 30 days after sowing.
The photosynthetic rate (P) was recorded by using

portableinfrared gasanalyzer (IRGA) onfully expanded
leaves at 30 days after sowing. The data were subjected
to statistical scrutiny as per the methods suggested by
Gomez and Gomez (1984).

RESULTS AND DISCUSSION

The data pertaining to Table 2 reveals that the
increasein salinity increasesthetotal chlorophyll content
(Fig.1). The fully expanded leaves of mustard showed
variation among the genotypes at different levels of
salinity. The increasein chlorophyll was higher in NDR
8501 followed by Varuna. In cv. RoHINI the increase in

0.35 9

Total chlorophyll (i

EC (dSm-1)

|m NDR 8501 @ Rohini @ Vardan @ Varuna

Fig.1: The effect of different levels of salinity on total

chlorophyll (mg/g) in mustard varieties

chlorophyll content was less (12%) compared to other
cultivars. The increase in pigment content was more
pronounced in > 4 EC level, the increase in chlorophyll
content obviously has to increase the P, rate. However,
Salinity induced pigment reducesthe Pnrate. Thisisdue
to reductionin RWC (Fig. 2) of theleaves which wasthe
result of osmotic effect of salt stress (levitt, 1980). The
cultivarswhich osmoregulatewell under salinity has been
considered as a measure of adaptation (Greenway and
Mumns, 1980). The reduction in RWC was more on
susceptible cultivars such as Rohini and Vardan, 24 per

Parameters Total chlorophyll Relative water content
CV / E.C (dSm?) 0 4 8 12 0 4 8 12
NDR 8501 0.12 0.19 0.23 0.27 84.7 855 75.5 70.6
Rohini 0.16 0.17 0.24 0.18 835 80.9 62.9 55.8
Vardan 0.23 0.24 0.27 0.29 82.9 80.0 60.6 54.1
Varuna 0.12 0.13 0.18 0.23 83.5 86.2 73.8 69.3
C.D. (P=0.05) \% T V*T \% T V*T

0.02 0.02 N.S 2.3 2.3 4.6
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Fig. 2: The effect of different levels of salinity on relative

water content (%) in mustard varieties

Table 3 : The effect of different levels of salinity on photo
varieties

positive correlation with yield. However, salinity has
negative correlation with RWC whichin turn reduced Pn
rateand yield. Highest Pnrateand high yield (5.5 ¢/ plant)
was noticed at higher level of salinity (12Ec) in variety
NDR 8501. This was at par with the result obtained by
Shakhov (1956). The comparative study of salinity
induced changesin total chlorophyll, RWC, Pn rate and
yield response of mustard varieties reveal s that increase
in salinity decrease the RWC which leadsto reductionin
Pnrateand seed yield. Among the cultivarstested cultivar.
NDR8501 was found to be salt resistant. Where as
cultivars, Rohini, Vardan and Varunawere susceptible to
salt stress.

mole CO, m?S?

Parameter Photosynthetic rate
CV/ EC (dSm™) 0 4 8 12 0 4 8 12
NDR 8501 315 34.3 27.3 225 55 7.0 6.5 55
Rohini 30.7 339 235 18.8 6.0 75 6.5 4.0
Vardan 30.9 322 228 19.2 9.0 9.5 6.5 50
Varuna 30.2 29.7 26.8 224 50 6.5 6.0 45
C.D. (P=0.05) \% T V*T \ T V*T
1.25 1.25 25 0.68 0.68 1.37
40 « 104
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Fig. 3a: The effect of different levels of salinity on |

photosynthetic rate (u mole CO, m?S?) in mustard
varieties

cent and 26 per cent, respectively. Where asthe cultivars
like NDR 8501 and Varunashowed very lessreductionin
RW(C (10-11%). Thedlight increasein RWC was observed
in NDR8501 and Varunaat 4EC level . The photosynthetic
rate of mustard showed variation among the cultivars at
different levelsof salinity (Table 3) alongwithyield. The
total chlorophyll and Pn rate (Fig. 3a and 3b) showed
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Fig. 3b: The effect of different levels of salinity on seed yield

(g/plant) in mustard varieties

Acknowledgement:

The author thanks Chairman, Head of the
department and Dean of theingtitutefor providing facilities
during the study.

® HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE ®



R. DHANDAPANI anD S.K.S. PARIHAR 384

REFERENCES

Arnon, D.1. (1947). Copper enzymes in isolated chloroplasts:
Dry polyphenyloxidases in Beta vulgaris. Plant
Physio., 24 : 1-5.

Barrs, H.D. and Wegtherley, P.E. (1962). A re-examination of the
relativeturgidity technique for estimating water deficit
inleaves. J. Biol. ., 15: 413-428.

Damodaran, T. and Hegde, D.M. (2005). Oilseeds Situation: A
Statistical Compendium 2005. Directorate Oilseeds
Research, Indian Council of Agricultural Research,
Hyderabad.

Gomez, K.A and Gomez, A.A. (1984). Satigtical proceduresfor
agricultural research. J. willey and sons, New York.

Greenway, H. and Mumns, R. (1980). Mechanisms of salt
tolerance in non halophytes. American Rev. Plant.
Physial., 31: 149-190.

[Internat. J. Plant Sci., July - Dec. 2009, 4 (2)]

Levitt, J. (1980). Response of plant to environment stress 1.
Water, radiation, salt and other stresses. Academic
Press, New York.

Shakhov, A.A. (1956). Salt tolerance of plant. Moskva aka Nauk,
USSR551.

Srinivasan, P.V. (2005). Impact of Trade Liberalisation of India’s
oil seed and edible oils sector, IndiraGandhi I nstitute
of Development Research (IGIDR), Mumbai.

kkkkkkk
*kkk*k

® HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE ®



