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Abstract: 

  A pot experiment was conducted to evaluate the beneficial effect of grain pre-
soaking in spermine (0.15 mM), spermidine (0.30 mM) and their interaction on 
tolerance of wheat (Triticum aestivum L. cv Sakha 94) plants irrigated with waste 
water mostly polluted by heavy metals. Osmotic pressure (OP), some osmolytes 
concentration and grain yield were determined. Waste water at all examined 
concentrations caused marked increases in OP, osmolytes [proline, organic acids, 
chloride and heavy metals (Cd(++), Pb(++), Cu(++), Ni(++) & Zn(++))] content in flag 
leaves of wheat plants at heading and anthesis stages. On the other hand, waste water 
stress induced marked decreases in total soluble nitrogen (TSN), total soluble sugars 
(TSS) and ions (Na(+), K(+) & Ca(++)) as well as grain yield. Exogenous application 
of polyamines either spermine, spermidine or their interaction mitigated the deleterious 
effects of waste water on wheat plants. The effect was more pronounced with spermine 
+ spermidine treatment. The applied polyamines increased the osmotic pressure, TSN, 
TSS, proline, organic acids and ions (Na(+), K(+), & Ca(++)) concentration as well as 
grain yield. The osmotic pressure appeared to depend mainly on proline, organic acids, 
chloride and heavy metals content, where there is positive correlations between OP and 
proline, organic acids, and heavy metals. The economic yield (grain yield) was 
positively correlated with TSN, TSS and ion contents but negatively correlated with 
proline, organic acids, chloride, heavy metals and OP 
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2. Glycine betaine and shikimic acid - Induced modification in 

growth criteria, water relation and productivity of droughted 

Sorghum bicolor plants.  
 

Ibrahim, IAH (Ibrahim, IAH); Aldesuquy, HS (Aldesuquy, H. S.) 
 

  [ 1 ] Suez Canal Univ, Fac Educ El Arish, Dept Biol Sci, N Sina, Egypt 

[ 2 ] Mansoura Univ, Fac Sci, Dept Bot, Mansoura, Egypt 

E-mail Addresses: Ibrahim@mans.edu.eg  

Abstract: 

          To evaluate the beneficial role of glycine betaine and shikimic acid and their 

combination on Sorghum bicolor plants under water deficit conditions, the plants were 

grown under greenhouse conditions and subjected to withholding water at days 40 

from sowing. Analysis of growth, photosynthetic pigments, some solutes 

concentration, water relations and yield were carried out. Water stress markedly 

reduced S. bicolor growth, chl a, chl b, carotenoids concentrations, RWC, transpiration 

rate and total leaf conductance at both lower and upper leaf side as well as yield 

components. On the other hand, total soluble sugars increased and proline accumulated 

in S. bicolor plants grown under drought conditions. The applied chemicals mitigated 

the effect of water stress on S. bicolor growth and yield. The effect was more 

pronounced with glycine betaine + shikimic acid treatment. Used chemicals increased 

the formation of photosynthetic pigments as well as soluble sugars concentrations, and 

lowered proline concentration and transpiration rate of S. bicolor plants under the 

stress conditions as compared with untreated droughted plants. The economic yield 

(grain yield) was found to be strongly positively correlated with shoot fresh and dry 

weights, leaf area, chlorophyll a concentration, transpiration rate, RWC and the 

biomass of developing grains. On the other hand, the economic yield was strongly 

negatively correlated with proline concentration of S. bicolor leaves.  

Keywords: Arbuscular mycorrhiza; electrolyte leakage; salinity; spermine; wheat; 

yield 
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 3. Water relations, abscisic acid and yield of wheat plants in relation 

to the interactive effect of seawater and growth bioregulators  

 
Aldesuquy, HS (Aldesuquy, H. S.), Ibrahim, IAH (Ibrahim, IAH);  

 

[1 ] Mansoura Univ, Fac Sci, Dept Bot, Mansoura, Egypt 

[ 2 ] Suez Canal Univ, Fac Educ, Dept Biol Sci, Al Arish, N Sinai, Egypt 

   
 

ABSTRACT 

            Irrigation of wheat plants with seawater (10% and 25%) led to significant 

increase in free and bound ABA in leaves, especially at 25%. The relative water 

content (RWC) particularly at 25%, and water use efficiency of the seawater irrigated 

plants were lower than the control. Grain presoaking in either GA(3), IAA or ABA 

were able to reduce the levels of accumulated ABA (free and bound) resulting from 

seawater irrigation. The stress imposed by seawater generally reduced yield and yield 

components of wheat plants and the effect was more pronounced at the higher level of 

seawater (25%). Furthermore, seawater treatments decreased carbohydrate content and 

increased protein content of the developing grains. The effect of seawater treatments 

on ions concentration in the developing grains was not consistent. The application of 

growth bioregulators appeared to mitigate the effect of seawater salinity stress on 

wheat productivity. Gibberellic acid was the best used hormone for this target. The 

economic yield (grain yield) had a strong positive correlation with relative water 

content (RWC), water use efficiency for grain yield (WUEG), water use efficiency for 

biomass (WUEB) plant height, shoot fresh and dry weight, grain number/main spike, 

kernel weight, and harvest index.   

Keywords: SALT TOLERANCE; SALINITY; METABOLISM; TRANSPORT; 

SORGHUM; LEAF 
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Abstract 

           Irrigation of wheat plants with seawater (10 and 25 %) led to a significant 

increase in free and bound ABA in leaves, especially at 25 %. The relative water 

content (RWC), particularly at 25 %, and water use efficiency of the seawater-irrigated 

plants were lower than those of the control. Grain pre-soaking in GA(3), IAA or ABA 

reduced the levels of accumulated ABA (free and bound) resulting from seawater 

irrigation. The stress imposed by seawater generally reduced yield and yield 

components of wheat plants, and the effect was more pronounced at the higher level of 

seawater (25 %). Furthermore, seawater treatments decreased the carbohydrate content 

and increased the protein content of the developing grains. The effect of seawater 

treatments on ion concentration in the developing grains was not consistent. The 

application of growth bioregulators appeared to mitigate the effect of seawater salinity 

stress on wheat productivity. Gibberellic acid gave the best effect. The economic yield 

(grain yield) had a strong positive correlation with RWC, water use efficiency for grain 

yield, water use efficiency for biomass, plant height, shoot fresh and dry weights, grain 

number/main spike, kernel weight and harvest index. 
Keywords: abscisic acid; efficiency; growth bioregulators; relative water content; 

seawater; wheat; yield 
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filling 
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Abstract: 
             

           Flag leaf area, leaf fresh and dry matter show two phases of development during 

grain filling in Triticum aestivum. The initial large increase in leaf size is mainly due to 

water intake. Chlorophylls, reducing sugars, sucrose, Hill activity and photosynthetic 

activity appeared to be stimulated during leaf growth; thereafter, a noticeable decline in 

these parameters was manifested particularly throughout leaf senescence. The 

maximum accumulation of polysaccharide and protein occurred at the beginning of 

grain set followed by continuous decline in these absolute values during grain filling. 

Grain priming with IAA at 25 ppm stimulated flag leaf growth by increasing its fresh 

and dry matter as well as its area. Furthermore, the stimulatory effect was mainly due 

to the increase in pigment production which, in turn, increase the photo synthetic 

activity of the wheat flag leaf during grain filling. On the other hand, the higher dose of 

IAA (50 ppm) attenuated the growth and physiological activity of the wheat flag leaf 

through its inhibitory action on leaf fresh weight, dry weight, leaf area, pigment 

content, carbohydrate and protein formation as well as its effect on (CO2)-C-14 

assimilation. 

KeyWords: ABSCISIC-ACID; GAS-EXCHANGE; GROWTH; WATER;LEAVES; 

SENESCENCE; SALINITY; PROTEIN; PLANTS; STRESS  
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