
























Clones Before NaCl treatment After NaCl treatment

Control 100 mM 200 mM 300 mM 400 mM Control 100 mM 200 mM 300 mM 400 mM

Clone 1 4.86 4.86 3.69 3.39 2.74 4.08 0 0 0 0

Clone 2 4.18 3.78 3.69 3.52 3.23 3.98 0 0 0 0

Clone 3 1.34 1.27 0.75 0.26 0.02 1.29 8.55 11.16 0 0

Clone 4 1.3 1.49 1.85 1.95 2.21 1.03 0 0 0 0

Clone 5 1 1.23 1.33 1.98 2.18 0.9 0 0 0 0

Clone 6 2.31 2.63 2.83 2.96 3.32 1.3 17.1 26.04 0 0

Table 22: Effect of NaCl concentrations on total carbohydrates content (mg/g cladode) of C. equisetifolia cladodes.

Clones Before NaCl treatment After NaCl treatment

Control 100 mM 200 mM 300 mM 400 mM Control 100 mM 200 mM 300 mM 400 mM

Clone 1 34.04 30.97 31.11 28.73 29.05 33.09 0 0 0 0

Clone 2 33.93 33.28 31.25 28.63 27.06 32.17 0 0 0 0

Clone 3 33.33 33 31.82 31.69 31.71 31.13 13.07 10.78 0 0

Clone 4 32.43 31.04 27.04 28.4 26.41 30.15 0 0 0 0

Clone 5 32.26 31.82 32.03 31.36 30.97 31.09 0 0 0 0

Clone 6 32.17 31.96 30.97 30.69 28.63 31.16 15.69 12.75 0 0

Table 23: Effect of NaCl concentrations on reducing sugar content (mg/g cladode) of C. equisetifolia cladodes.

Clones Before NaCl treatment After NaCl treatment

Control 100 mM 200 mM 300 mM 400 mM Control 100 mM 200 mM 300 mM 400 mM

Clone 1 1.03 1.27 1.52 1.64 1.88 1 0 0 0 0

Clone 2 3.56 1.56 0.34 2.28 3.59 3.32 0 0 0 0

Clone 3 0.12 0.36 0.79 1.12 1.33 0.11 15.35 13.6 0 0

Clone 4 2.95 3.04 3.16 3.43 3.71 2.85 0 0 0 0

Clone 5 1.06 1.82 2.25 4.04 4.98 1.05 0 0 0 0

Clone 6 1 1.94 2.22 2.86 2.92 1 25.62 41.81 0 0

DISCUSSION

From the experiment it was clear that clone 3 and clone 6 were able to
survive high saline conditions upto 200 mM concentration. Others clones
showed mortality at the end of 40 days of salt treatment. Salinity adversely
affects plant by inducing injury, inhibiting growth, altering in plants
morphology and anatomy, often being a prelude to mortality [19]. It was
supported by significant variations in root length, shoot length, total plant
height and collar diameter. However the response on clone three was
different compared to that of clone 6. Salinity inhibits vegetative growth of
non-halophytes, with reduction of shoot growth more than root growth
[20]. Through macroscopic observations, the cladode thickness was found
to increase in a remarkable manner between the saline treated and non-
treated clones. Clone 3 recorded an increase in thickness by an average of
0.77 mm when compared to the untreated while clone 6 to showed an
increment in thickness by an average of 0.64 mm, thereby conferring

modifications in plant morphology to adverse conditions. Leaves become
thicker and more succulent. The great leaf thickness may reflect more layers
of mesophyll cells, larger cells or both [21].

With regard to physiological parameters, the clone 4 ranked highest for
sturdiness quotient and clone 1 ranked highest for Volume Index. Both
clones 3 and 6 recorded only intermediate values for these physiological
parameters supporting prevalence of growth constraints [22].

Anatomical study revealed distorted changes in cladode parenchyma
emphasizing pressure exertion on the cells which could be due to increase
in water accumulation to regulate osmosis [23-25].

Among the most cited studies related to anatomical modifications induced
by salinity stress which could not detect differences in root diameter after 4
weeks of growth under saline conditions, but this author reported that
salinity was associated with a greater number of small diameter xylem
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Table 21: Effect of NaCl concentrations on proline content (mg/g cladode) of C. equisetifolia cladodes.



vessels. In contrast, Robert E found an increase in root diameter produced
by salinity and suggested that a reduction in cell size, an increase in root
diameter and a smaller plant size could be adaptive advantages for
prolonged survival in saline or dry soils. Other workers increased
suberization and thickening of the endodermis, which in turn resulted in
an increase in the diameter of both the root and the vascular cylinder. With
regard to the effect of salinity on stems, Plaza BM, et al., found that salinity
retarded the differentiation of xylem and phloem elements while
stimulating excessive growth of the cortex parenchyma cells. Unfortunately
there are fewer studies on the effect of salinity on stems than on leaves and
roots.

CONCLUSION

Biochemical study showed increasing trend for parameters such as free
amino acids, phenols, praline content and reducing sugars. Whereas, there
was a noticeable decline in proteins, anthocyanins, tannins, carbohydrates
and nitrate reductase activity. However, it was observed that chlorophyll
content did not face a drastic changes within the 40 days period of saline
exposure. Remarkable variations for free aminoacid content, proline
content and reducing sugars suggest them as dependable markers for
screening saline tolerance in Casuarina equisetifolia.

In non-halophytes, salt induced inhibition of plant growth is accompanied
by metabolic dysfunction, including decreased photosynthetic rate and
changes in enzyme activity. In halophytes physiological activities may be
stimulated or not altered by salt concentrations that are inhibitory in non-
halophytes. Salinity decreases carbohydrates or growth hormones thereby
inhibiting growth. High salt concentration inhibit enzymes by impeding the
balance of forces controlling the protein structure. Salinity affects negatively
the nutritional balance of the on Dalbergia sissoo tree indicated that the
use of saline irrigation water decreased the contents of chlorophyll and
carotenoids while a pronounced increase was noticed for praline, phenols
and indole contents.
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