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green gram varileties
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SUMMARY

Salinity toleranceis one of the important abiotic stressesthat damages crop growth. In order to study the effect of saline
on germination and seedling attributes, four cultivated varieties of greengram were subjected with five levels of salinity
viz., 0, 4, 8 and 12 d¥/m. Genotypic variation was observed for germination and seedling characters among the varieties.
Theexperimental resultsrevealed that withincreasein salinity levels, greater reduction was observed for al the parameters.
Germination per cent, seedling length, shoot, root and total dry matter production, seed vigour and salt tolerance index
were found reduced in all the varieties studied with more reduction at higher salinity (12 ds/m) level rather than other
lower salinity levels and shoot root ratio was found increased with increase in salinity.
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bi otic stresses affect the physiological status of
Aany living organism and adversely affect the
agricultural productivity (Bartels and Sunkar,
2005). Among the abiotic stresses, salinity isone of the
major abiotic stress affecting crop growth and
productivity. Salt stressisreported as aserious problem
(Nedjimi and Daoud, 2006). Salinity stress adversely
affects agricultural yield throughout the world whether
itisfor subs stenceor economic gain (Goumi et al., 2011).
Thecrop plant must be capabl e of producing satisfactory
biomass production inasaline environment (Yokoi et al.,
2002). Such selective cropsal one can be cultivated under
these saline conditions.
Seed germination and seedling growth are major
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factors deciding the establishment of cropsunder saline
conditions (Kitajima and Fenner, 2000). Salinity may
cause significant reductions in germination leading to
reduced crop yields. Salt tolerance at germination stage
is important factor. High concentration of salts have
detrimental effects on germination of seeds (Sharma et
al., 2004 and Saboora and Kiarostami, 2006). L egumes
account for around 27 per cent of the world’s crop
production (Graham and Vance, 2003). Among the
different legumes, mungbean or greengram [Vigna
radiate (L.)] isanimportant pulse crop cultivated in many
parts of the country. Sincethe extent of inland salinity is
increasing gradually in coastal areas the response of
green gram varieties to such coastal salinity has to be
well studied. Hence, in the present study, effect of salt
stress on germination and seedling growth of four green
gram varieties was carried out with the objective of
identifying the physiol ogical and morphological response
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of those varieties to salt stress tolerance.

MATERIAL AND METHODS

To begin with, NaCl solutions were prepared by
dissolving required quantity of sodium chlorideindistilled
water to get four different concentrations (0, 4, 8 and 12
ds/m) and left for 48 hiin order for compl ete dissolution.
After the solution preparation, petri dishes werewashed
and disinfected with alcohol and air dried. Healthy and
uniform seeds of four green gram varietiesviz., VBN 2,
VBN 3, ADT 3 and CO 8, were surface sterilized and
washed with distilled water. Thenthe seedswere placed
insterilepetri dishes(9 cmdiameter) lined with two sterile
What man number 1 filter paper with 5ml of distilled
water for control and the respective test solutions for
inducing salt stress. Ten seeds per petridish were takrn
and the experiment was conducted in Completely
Randomized Design (CRD) with threereplications.

Germination test was conducted under condition of
12 h light/dark cycle with 14°C minimum and 24°C
maximum temperature. A seed was considered as
germinated when its radicle was about 2mm long. The
germination percentage was determined by counting the
number of geminated seeds. After final count,
germination percentage (GP) was calculated by using
thefollowing formula(Raun et al., 2002).

p_ Number of total ger minated seeds
Total number of seedstested

x 100

The shoot and root length and seedling dry weight
was taken on the 15" day. The length from the collar
regiontotip of the primary root and to tip of the primary
shoot were measured and expressed in centimetre for
root and shoot length, respectively.

The shoots and root were separated, oven dried at
60°C for 24 hoursand dry weightswererecorded. Vigour
index | and vigour index 11 were calculated by multiplying
germination per cent and seedling length and germination
per cent and dry matter production, respectively. Shoot
root ratio wasworked out by dividing dry weight of shoot
by dry weight of root. Salt tolerance index (STI) was
cal culated by using dry weight with thefollowing formula:

| = Total DW saltstressx
Total DW control

100

RESULTS AND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized

under following headsand Figs. 1to 8.

Effect on germination percentage :

It wasfound that withincreasein salinity, therewas
decrease in germination percentage in all the cultivars
studied and genotypic differenceswere observed among
the cultivarsin respect of saline tolerance. Eventhough
increased salt concentration decreased germination
percentage, more reduction was observed under high
salt stress rather than under low salt stress (Berhanu
and Berhane, 2014).

Amongthevarietiestested, VBN 3 performed better
followed by CO 8, VBN 2and ADT 3. At higher salinity
level of 12 ds/m, VBN 3 recorded germination per cent
of 69.21. The lowest germination per cent was recorded
in ADT 3 at 12 ds/m (39.32). Salinity stress caused
greater reduction in germination per cent in all the
varietiestested at all salinity levels.

Babbar and Dhingra (2007) reported decrease in
seed germination and seedling growth rate with
increasing levels of salinity in mung bean varieties. In
addition to toxic effects of certain ions, higher
concentration of salts reduce water potential in the
medium which in turn hinders water absorption by
germinating seeds and resulting in reduction in
germination (Hakim et al., 2010). Variability in salinity
tolerance among rice varieties at germination have also
been reported by Mondal et al. (1988) and Hakim et al.
(2010). Different salinity levels did not affect the
germination percentage of varietiestested and at all the
salinity levels, varieties LBG-22, LBG-402 and LBG-
738 recorded | esser mortality values when compared to
other varieties (Shanti et al., 2014). Seedsin the control
(0 mM NaCl) had the highest germination percentage
(100%) and with increase in salt concentration,
germination percentage decreased upto 250 mM NaCl
concentration (Carpici et al., 2009).

Effect on seedling length :

Seedling length was found reduced with
proportionate increase in salinity stress and maximum
reductionin seedling length was observed in 8 d¥m stress
in al the varieties studied. Shoot and root length are
important criteriain studying the response of plants to
salt stress (Jamil and Rha, 2004). Both the shoot and
root length of the seedlings grown in different salinity
levels showed decreasing trend, indicating that the salts
stress not only affected germination but al so the growth
of seedlings. Thisisin conformity with the findings of
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Djanaguiraman et al. (2003) and Hakin et al. (2010).
Reduction in seedling growth as a result of salt stress
has been reported by Achakzai et al. (2010) and Akram
et al. (2010) in severa other crops.

In case of seedling length also, VBN 3 recorded
higher shoot length and root length at 4 and 8 dym except
at 12 ds/m. At 12 ds/m CO 8 registered higher shoot and
root length. It was observed that ADT 3 recorded |owest
shoot length and root length of 4.26 and 1.24 cm,
respectively at 12 ds/mlevel. It was noted that root length
was more decteased when compared to shoot length at
all salinity levels. It has been reported that when
compared with shoot, root elongation is more sensitive
in salt stress and roots are also injured more severely
because they are the first organs to face the stress
(Berhanu and Berhane, 2014).

Effect on dry matter production :

In was found that shoot and root dry matter was
decreased at all the salinity levels. Under normal salt-
free condition, VBN 3 and CO 8 recorded higher dry
matter of 0.0943 g seedling™ followed by ADT 3 and
VBN 2. At higher salinity of 12 ds/m, VBN 3, CO8and
VBN 2 recorded lower dry matter with theleast of 0.0450
g seedling? produced by ADT 3. The shoot dry weights
of cultivarswere negatively affected with increasing salt
treatments and root dry weight of cultivars decreased
significantly asthelevelsof salinity increased from0to
250mM NaCl (Carpici et al., 2009). The present findings
arein agreement with the results obtai ned by Mohammadi
et al. (2008); Pessarakli and Kopec (2009) and Berhanu
and Berhane (2014).

Hussein et al. (2007) reported negativerelationship
between vegetative growth parameters and increasing
salinity. Akram et al. (2007) found that root dry weight
of all corn hybrids showed adeclinetowardsincreasein
salinity level. The growth of bengal gram was also
severely affected by irrigation with 6 and 8 EC (ds/m)
when compared to best available water (Neera and
Ranju, 2004).

Effect on seed vigour :

Therewasdeclinein seed vigour index withincrease
in salt concentrations. Among the varieties, VBN 3
recorded higher vigour index | and vigour index Il of
244404 and 8.98 at control and the [owest vigour index
| and Il was recorded by ADT 3 which has registered
2002.99 and 8.30, respectively. At the highest salinity
level of 12 ds/m also, VBN 3 recorded higher vigour

index | and 11 and the lowest was recorded by ADT 3.

Salinity suppresses uptake of essentia nutrientslike
P and K (Nasim et al., 2008), which could adversely
affect seedling growth and vigour. During salt stress,
thereisdecreasein water uptake during both imbibition
and seedling establishment and this can be followed by
uptakeof ions, resulting in physiological and biochemical
changesin seeds and seedlings (Prisco et al., 1981 and
Gomesand Sodek, 1988). Sathiyanarayanan et al. (2014)
reported that seedsfortified with MgSO, + polykote +
carbendazim + dimethoate + bioinoculant
(Pseudomononas fluorescens) + Rhizobium + Azophos
+ pelleting with DAP recorded higher seed quality
parameters like germination percentage, root length,
shoot length, dry matter production and vigour index than
the control under salt stress condition.

Effect on shoot root ratio :

It was found that, shoot root ratio increased with
increase in salinity which shows the adaptation of roots
to absorb more water under stress conditions. In the
present study, highest shoot root ratio was observed in
ADT 3 at 12 ds/m whereas in control VBN 2 recorded
higher shoot root ratio. Nisachon et al. (2012) reported
that drought significantly reduced stalk diameter, biomass,
root length, root surface area, root volume and root dry
weight, but it did not significantly affect root/shoot ratio,
WUE and RHG. Benjamin et al. (2014) observed
increased root shoot ratio aswater deficit stressincreased
at al growth stagesin corn because proportional decrease
of shoot biomass was greater than the proportional
decrease in root biomass.

Effect on salt tolerance index :

Decreasein salt tolerance index was observed with
increase in salinity levels. The salt tolerance index of
cultivars at the early seedling stage showed large
genotypic variation. Carpici et al. (2009) also reported
the same. Among thevarieties studied, VBN 3 recorded
higher salt tolerance Index followed by other varieties
at all the salinity levels. Injury rate increased with
increasing concentration of salinity level (Berhanu and
Berhane, 2014). Similar observations were made by
Hadush and Gebreslassie (2012) on L. sativus|andraces.
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