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Summary

The research included study the effect of sodium chloride (NaCl) salt with
concentrations 0,50,100,150,200,250 and 300 mM in seed germination and
development of seedlings and callus growth of Pisum sativum L. The results
showed increasing salt concentration in culture medium led to decrease the
percentage of seeds germination and increasing the duration of germination
which caused slow germination speed and decreasing in the lengths rate of each
radical and coleoptile with their fresh and dry weights. Moreover the activity of
a-amylase was decreased during different germination stages at 200 mM of
NaCl according to the control. Salinity also caused a decrease in the rate of plant
growth (plant height , root length, , number of stem ,root branches ,fresh and dry
weights of plant). With increase the solution NaCl in a medium was
accompanied with a gradual decrease in total chlorophyll concentration of
leaves. The results also indicated the negative effect of salinity in fresh and dry

weights,cell membranes and viability of callus which grown on agar-solidified

MS(Murashige s Skoog) medium provided with 1.0 mg/l of each BA and NAA.

Also salinity caused an increase in the amount of total soluble carbohydrates
,level of proline in the leaves and callus tissues at the age of 20 days and 21 days
old respectively, while a clear decrease in the total amount of protein in those
tissues occur.

The research included study the effect of the red diode laser radiation at
wave length 650 nm and power 50 mw/cm® for different periods of time 0,
2,4,6,8 and 10 minutes in the seed germination, growth and development of
seedlings and callus of Pisum sativum L. plant. The results showed that seeds
exposed to laser radiation for different periods of time caused a clear increased
in all studied growth parameters as compared with the control treatment. Also
which seeds exposed to 10 minutes of laser outperformed on the rest of the

treatments in germination speed, rate of the radical and coleoptile lengths and
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their fresh and dry weights. Moreover to increase in the rate of fresh and dry
weight of seedlings. The results showed also that exposing callus explants to the
laser radiation for different periods of time caused an increase in the rate of their
fresh and dry weights after 21 days of growth on MS medium supplement with
1.0mg/l of BA and NAA for each one. The present study demonstrated the
possibility of treating the negative effects of sodium chloride at the
concentration 200mM on the growth indicators of seedlings and callus of Pisum
sativum by pretreatment of seeds and callus with laser radiation for 10 minutes.
This led to increase in the percentage and speed of seeds germination, the
activity of a-amylase enzyme during different germination stages and increasing
in the lengths rate of each of the radical and coleoptile and their fresh and dry
weights, increase in plant growth rate (plant height, root length, number of stem
and root branches ,fresh and dry weight of plant) with an increase in the leaves
content of chlorophyll. The results also indicated a positive effect of laser
radiation in fresh and dry weights, decreasing membrane damage in addition to
re-viability of callus with an increasing the amount of total soluble
carbohydrates ,level of proline and protein content in seedling leaf tissues at the

age of 20 days and callus is 21 days old according to salinity treatment.

Soaking Pisum sativum L. seeds with 20 uM folic acid improves seeds
germination and reduces the negative effects of salinity. The results of the study
recorded an increase in the germination speed of seeds treated with folic acid
compared with salt treatment at 200mM. The treatment of seeds with folic acid
caused an increase in o-amylase enzyme to 1476 unit/cm’® compared with 1404
unit/cm’ of control at fifth day of germination, also causing the recovery of
enzyme activity of seeds treated with salt. Soak the seeds in folic acid solution
reduced the toxic effect of sodium chloride 200mM in the rate lengths of each
radical and coleoptile and their fresh and dry weights. The addition of folic acid
to the cultured media containing NaCl caused an increase in growth parameters
of plant (plant height, root length, number of stem and root branches ,fresh and
dry weight of plant) as well as an increase in chlorophyll content of leaves
compared with the plants grown in media containing NaCl only. The results

showed that there was a clear increase in the rate of fresh and dry weight of
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callus treated with folic acid and reducing the effect of NaCl on those
treatments. In addition folic acid reduced the percentage of the cell membrane
damage of callus and regained its vitality. The presence of folic acid in growing
media containing the salt increased the content of leaves and callus of the

protein, soluble sugar and prolein.

Exposed calli to laser radiation for 10 minutes or cultured them on media
supplied with 20uM of folic acid stimulated the activity of thymidylate
synthase, dihydrofolate reductase and serinehydroxylmethyl transferase
accompanied them with an increase in DNA, RNA and folic acid contents. Laser
and folic acid had a role in overcoming the negative effects of salinity on the
activity of the showed positive impacts in enhancing the activity of the above

mentioned enzymes.

Micropropagation was performed by using nodale explants of Pisum
sativum L. Short multiple shoots were produced from stem node explants
cultured on MS medium containing 1.0 mg/l of BA and NAA and 20 uM of
folic acid, but when cultivating them on MS medium containing 2.0 mg/l of BA
only, they gave long and few vegetative branches after five weeks of growth.The
treatment of stem nodes with laser radiation for 10 minutes before cultured or by
adding folic acid to MS media, increased the number of vegetative branches
compared to control. While salinity had a negative effect on the formation of
vegetative branches. Only plantlets formed from stem nodes treated with laser
and folic acid and control treatment successfully rooted on half strength MS
media supplied withl.0 mg/l of NAA. Most plantlets were acclimatized

successfully when planted in the soil.

The presence of PsDnl gene in Pisum sativum callus was investigated by
using Polymerase chain reaction (PCR) technique. PCR screening shows the
presence of one PCR fragment belong to isolated DNA from callus which
treated with 200 mM of NaCl ,laser and NaCl and folic acid with NaCl
compared with more than one bands found in control, laser and folic acid
treatments. DNA bands were diverse in molecular size about 650-700pb for salt

treatments and 550-800pb for control, laser and folic acid treatments.
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