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volume. Primarily before sowing of seeds in order to
obtain the desirable salimity level the pots were wrigated
with different salinity scolutions in 3 consecutive days.
The pots were urigated with desired salinity levels
throughout the growing period of crop at regular
weekly intervals. The electrical conductivities of different
salinity levels were adjusted on direct conductivity
meter readings. The control pots were urigated with
normal water. Three plants with similar growth rate
were maintained 1 each pot. With the onset of flowering
12 uniform plants from each treatment were marked for
recording the number of flowers produced on 3 days
mterval. The number of flowers, pods and seed per plant
and were recorded. At harvest, the same plants were
used and the number of pods and seeds per plant, seed
weight per plant were recorded. Yield was obtained from
multiply seed number per plant and plant number per m’
and the changing in hectare. Total dry weight of plants
were taken at 105 days after sowing by drying the samples
1n an electric oven for 72 h at 70°C.

Data obtained from this experiment were subjected to
analyses of variance using SAS and SPSS statistical soft
wares. The graphs were drawn using EXCEL software.

RESULTS AND DISCUSSION

Salinity reduced plant growth in all cultivars (Fig. 1).
Munns (2003) stated that suppression of plant growth
under saline conditions may either be due to decreasing
the availability to water or increasing i sodium chloride
toxicity associated with increasing salinity. Also Salinity
adversely affects plant growth and development (Lazof
and Bernstein, 1997). In plants, salinity drastically affects
photosynthesis (Seeman and Sharkey, 1986; Soussi et al.,
1998), mitrogen metabolism (Cordovilla et al., 1995;
Mansour, 2000) carbon metabolism (Delgado et al., 1994;
Soussi et al., 1999; Balibrea et al., 2000) and provokes
disorders 1in  plent nutrition which may lead to
deficiencies of several nutrients and high levels of Na'
(Cordovilla et al., 1995, Grattan and Grieve, 1999; Mengel
and Kirkby, 2001). Such physiological changes will result
i a decrease in plant growth (Mensah et al., 2006) and
consequently in crop yield. The reduction in growth was
visible at saline level of 3 dS m™, but became more
pronounced at 9 dS m™' salinity level. Under control
condition and different saline levels Hashem, Jam, Kaka
and Pirooz had highest total dry weight, respectively. In
other words, the Kabuli types produced more total dry
weight compared to Desi types.

Negative effects of salimty on plant growth had a
direct effect on ultimate plant productivity (total plant
dry mass accumulation, grain yield ete.) (Fig. 2a, b, 3a, b
and 4). Salinity reduced the number of flowers and pods
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Fig. 1: Effect of different salinity levels (0, 3, 6 and
9 dS m™) on total dry weight (g plant™) in four
chickpea cultivars (Hashem, Jam, Kaka and Pirooz)
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Fig. 2: Effect of different salimty levels (0, 3, 6 and
9dS m™") on flower number (a) and pod number (b)
per plant, in four chickpea cultivars (Hashem, Jam,
Kaka and Pirooz)

per plants in all cultivars. As increase in salinity until
9 dS m™ this reduction became more pronounced in all
cultivars. Hashem and Pirooz cultivars have the greatest
and lowest flower and pod production compared to the
other cultivars under control and saline conditions,
respectively (Fig. 2a, b). Havat et al. (2001 ) were reported
that salimty reduced the mumber of flowers and pods in
six chickpea genotypes.
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Fig. 3: Effect of different salimty levels (0, 3, 6 and
9dSm™) on seed number (a) and seed weight
(g plant™) (b) in four chickpea cultivars (Hashem,
Jam, Kaka and Pirooz)

Figure 3a and b show that seed number and seed
weight more severely affected by salinity in all chickpea
cultivars. With increase in salt concentration from 3 to
9 dS m™', there was a sharp decrease in seed number and
seed weight. This reduction in Kabuli cultivars (Kaka and
Pirooz) was more pronounced in comparisen to Desi
cultivars (Hashem and Jam). The main reason for this
mostly  attributed

nitrogen metabolism  and

decrease 1n
carbon

reduction 18 to
photosynthesis,
metabolism under saline conditions (Tejera et al., 2006).
The highest seed number and seed weight have belonged
to Hashem and Jam cultivars, under contrel and saline
conditions.

Yields were affected by salinity in all chickpea
cultivars, so that increasing salt concentration, decreased
yield of all the cultivars (Fig. 4). Sadiki and Rabih (2001)
stated that the salt reduced yield by 26 to 38% according
to genotypes. Salinity drastically affects photosynthesis
(Seeman and Sharkey, 1986; Soussi ef al., 1998), mtrogen
metabolism (Cordovilla et af., 1995, Mansour, 2000)
carbon metabolism (Delgado ef al., 1994, Soussi et al.,
1999; Balibrea et al., 2000) and provokes disorders in plant
nutrition which may lead to deficiencies of several
nutrients and high levels of Na"(Cordovilla et af., 1995,
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Fig. 4: Effect of different salinity levels (0, 3, 6 and
9dSm™) on yield (th™) in four chickpea cultivars
(Hashem, Jam, Kaka and Pirooz)

Grattan and Grieve, 1999; Mengel and Kirkby, 2001), that
1n our research were resulted to create a cumulative effect
of various factors like decline in number of flowers, pod
setting, the number of ovules fertilized and nurtured into
healthy seed and thus the number of seeds per pod and
seed weight that induced decreasing crop yield,
ultimately. These results about crop yield reduction
under salinity are consistent with previous findings
(Bishnoi et al., 1990; Sharma et al., 1993). Hashem and Jam
cultivars (Kabuli types) have higher yield in comparison
to Kaka and Pirooz cultivars (Desi types) in the saline and
non-salme condition.

These results showed that decrease m various yield
parameters was more sever in Desi cultivars in comparison
to Kabuli types, under control and saline conditions,
which may be related to lower total plant dry mass
accumulation in Desi cultivars. Dua and Sharma (1995)
also stated that the Kabuli types have been found to be
more tolerant of salinity than the Desi types.

CONCLUSION

The results suggest that different salinity levels,
decline the growth and yields of different chickpea
cultivars. This reduction 1s different m various cultivars,
but with increasing salinity, become more sever in all
cultivars. Tn general, both Kabuli cultivars seemed to have
a greater capacity for salt tolerance compared to the Desi
cultivars. Hashem cultivar was the best amongst all
cultivars that could be more noticed by experts of plant
breeding. Determination and identifying the tolerant
chickpea cultivars to salimity that give mimmum
depression in yield when grown in saline soils may be an
efficient tool in resolving the salinity problem to some
extent.
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