CONTENTS

L LISTOF TABLES.. ..ottt

IL LIST OF FIGURES.....................
ACKNOWLEDGEMENT ................

.................................................

.................................................

1. INTRODUCTION ..........cccceerennnnne

2.1. Response of plant to salinity.....

2.1.1. Germination percentage.....................

2.1.2. Plant growth characters.........
2.1.3. Yield and yield components..

P N N R RN

2.2. Effect of soil salinity in peroxidase isozymes activities.........

2.3. Effect of soil salinity in crude protein and the accumulatibn
of freeamino acids.....................cooii

3. MATERIALS AND METHODS

-3.1.Materials................cceo......

32. Methods. ..o e e
A) Laboratory experiment.............coeiuiieieiiieinineeneeinenennnn.

B) Field experiment........................

............................................. .

L Quantitative characters .................cccoooiiiiriiiiiiiireeeececa,
1. Germination PErcentage...........couueeeverreaseresrenaneensennenneneenans
2. Morphological characters............

I1. Electrophoresis and isozyme techniques...................cc.............

II1. Crude protein percentage (%)..

----------------------------------------------

IV. Free amino acids analysis..........................

4. RESULTS AND DISCUSSION ....

4.1. Laboratory experiment..........

4.1.1. Relative germination percentage............ccceeceeeceereneeeceenennennes

4.2. Field experiment ......................

4.2.1. Germination percentage in the field..............cccoovreuevrirrennnecs
4.2.1.1. Absolute germination percentage ............cccceeveeerueereeuesrennes
4.2.1.2. Relative germination percentage..........................

4.2.2. Agronomic characters.........

4.22.1. Plant height..............cccoevviieiaeieeeens. e,

4.2.2.2. Number of leaves per plant

R R R I I R R I I I

So\u.u. th

20

33

33
33
34
34
36
36
37
38
40
40

42
42
43
45
45
45
46

- 49

49
52



4223. Leafareaperplant.............cccocieiiiiviiininiiiiinnian.,
4.2.2.4. Number of days to 50% flowering.............c....c...cceue...
4.2.3. Yield and yield components...............coceveieiiininninenn.n.
423.1. Panicle length.............c.oiiiiiiiii e
4232 Paniclewidth..............o
4.2.3.3. Seed index (1000-kernel weight).................oeeivinen.n.
4.2.3.4. Grain yield (ard/Fed)............cccooviiiiiiiiiiiiiiie
4.3. Effect of salinity on peroxidase isozyme...........................
4.4. Effect of saline stress on crude protein percefrtage .............
4.5. Effect of saline stress on accumulation of free amino acids. ..

5. SUMMARY .................
6. LITERATURE CITED.................cccoceenneen.
7. ARABIC SUMMARY ...........ccccovvnnnnen.



--116-

5. SUMMARY

Grain sorghum (Sorghum biocolor L. Moench) is one of the
qualified field crop for growing in the new reclaimed land of Egypt, where
the soil is of low water-holding capacity and high sali:ﬁty, since it is
drought and saline tolerant field jcrop. |

The present investigation was aimed to make :

(A)Estimaﬁon the effect of soil salinity levels on germination percentage
of gram sorghum in laboratory and in the field experiment, growth,

grain yield and its components.

(B)Study the biochemical genetic variations for peroxidase isozymes in
seven grain sorghum genotypes under well salined (control) and saline

stress in three age stages (30, 45 and 60 days) of plants.

(C)Study the effect of saline stress on crude protein quantity and
accumulation of free amino acids osmoprotectanits against saline

stress.

To achive the above aims, Randomized Complete Blocks Design
with four replications. Seven grain sorghum were used, i.e., one parental
(Dorado), three maternal genotypes (ICSB.1,. ICSB.37, BTX.631) and 3
F1’s crosses (H.Sh;, H.Sh, and H.Shs). Two separated experiments were
performed in the experimental farm. The first experiment catried out at
normal salinity levels as control [EC = 1.2 mmhos/cm?] and fhe second
was performed at high salinity level [EC = 6.5 mmhos/cm?] in two
growing seasons 2000 and 2001 in Nubaria Agricultural Research Station,
combined analysis was done between two experiments in each season and

over ftwo season.
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The results obtained could be summarized as follows :

There were a non-significant reduction in the average of seeds grown at
1000 ppm for parents and hybrids as compared to the control. Whereas,
there were a significant reduction in the seeds grown under other salinity
levels by 27.9 % and 5.29 % at 3000 ppm and by 46.25% and 18.76%
at 5000 ppm for parents and }1ybrids, respectively.

All characters mean germination percentage, plant height, leaf
area/plant, panicle length, panicle width and grain yield showed
significant reduction under saline stress as compared with those plants
grown under well-salined (control) also saline stress significantly
increased late 50% flowering date by (17.31%) for parents while, it is
prior to anthesis significant early flowering data by 11.46% fbr hybrids,
respectively. The interaction between saline levels and grain sorghum
genotypes were significantly in both seasons. There were significant
differences between genotypes in their number of grean leaves/plant in
the second season only while, no significant differences in number of
leaves/plant in both growing seasons. Statistically analysis indicated
that the most salinity tolerant parents was the parental “Dorado”
genotype and the hybrids H.Sh, and H.Shg were always the most
salinity tolerance hybrids. On the contrary, the maternal ICSB.1 and
ICSB.37 genotypes always gave the lowest values in these characters
which are under study. o

The results of peroxidase iSozymes in leaves of plants in three stages of
plant under well saline (control) and saline stress indicated that the
activity of peroxidase isozyme were increased in all genotypes which,
are under saline stress compared with (control) specially at 30 and 45
days from planting, These variability were clear in the activity of
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cathodal bands more than the anodal ones. The genotypes ICSB.I and
ICSB.37 always gave the highest number of bands under saline stress
followed by BIX.631. The hybrids H.Sh; always gave number of bands

under saline stress more than control.

From the results, it can seen that the peroxidase proﬁlés exhibited the
lack of the band C-5 in al} genotypes  in control conditions. On the
contrary, it was present in all stressed genotypes at 60 days from
planting. A-7 band was present only in stresséd ICSB.1 genotype at 45
days but it was absent in stressed BIX.631 genotype at 30 days. C-1
band was absent in all genotype in two stages 30 and 45 days under
well-saline and saline stress. It is present only in H.Sh; (control) and in
some stressed genotypes in 60 days stage. Finally, it was found that the
some genotypes revealed in stability for gene expression of cathodal

and anodal peroxidase isoenzymes.

Stressed genotypes revealed a markedly decrease in crude protein
percentage under saline stress compared with control. The maternals
BIX.631 and ICSB.37 were always showing higher in protein content
under control and salinity level also, the same results was in their
hybrids H.Shs and H.Sh,. Generally, protein content was always higher
in the hybrids than parents undé} control and salinity level of soil.

There was markedly increased in the concentration of some amino
acids in relation to other acids. In all genotypes, leucine and glutamic
were the most predominant amino acids representing 14.34% and
10.83% of total free amino acid, respectively. While, under saline

stress, the predominant amino acids were proline and leucine

representing 20.26% and 15.01%, respectively. The tolerant parent
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“Dorado”, the hybrids H.Sh, and H.Shg showed a remarkably decrease
in glutamic acid under saline stress in relation to control. phenylalanine
was observed increase in tolerant genotypes than sensitive ones with
saline stress while, tyrosine was decreased. It worthy to note that free
proline in sorghum grains under saline stress was higher than its
concentration under control. Finally, it was found that, saline stress

J

caused remarkable increase’ in total grain free amino acids of 6% for

parental genotypes and 13% for their hybrids.



