
 

1 
 

1- Effects of water stress on growth, pigments and (CO2)-C-14 

assimilation in three sorghum cultivars 

Younis, ME (Younis, ME); El-Shahaby, OA (El-Shahaby, OA); Abo-Hamed, SA 
(Abo-Hamed, SA); Ibrahim, AH (Ibrahim, AH) 

 

Mansoura Univ, Fac Sci, Dept Bot, Mansoura, Egypt 

 
Abstract 

               The effects of drought on growth, pigments and (CO2)-C-14 assimilation 

were studied in three sorghum cultivars. Water stress applied either at the vegetative or 

at the reproductive stage was found to reduce relative growth and net assimilation rates. 

Root growth was less affected by water stress and in certain cases it was increased; 

consequently, the root/shoot ratio was improved. The sensitivity to drought stress was 

greater at the reproductive than at the vegetative stage. Dorado was the most drought-

tolerant and Giza 15 the least drought-tolerant cultivar, as determined by calculation of 

the drought susceptibility index for total green leaf area and shoot dry weight. Short-

term water stress in the vegetative phase (7 days) improved the chlorophyll content in 

leaves, and long-term stress in the vegetative and reproductive phases reduced 

chlorophyll content. Carotenoid content, in general, was not changed by drought stress. 

(CO2)-C-14 photoassimilation indicated that soluble, insoluble and consequently total 

photosynthates were reduced at the end of the stress period at both stages. Drought plus 

defoliation appeared to increase both chlorophyll content and (CO2)-C-14 

photoassimilation, to a certain extent, as compared with drought alone.  
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Abstract 

           Growth criteria ( shoot height, root length and dry weight) of 14-d-old Vigna 
sinensis and Zea mays were mostly suppressed by waterlogging or salinization using 
artificial seawater mixture during the subsequent 3 weeks; the water level in pots was, 
respectively, kept at 120% or 60% of water field capacity. The suppression in growth 
induced by salinization was greater than that obtained by waterlogging. The pattern of 
changes in growth appeared similar to chlorophyll a and b as well as activity of delta-
aminolevulinic acid dehydratase (ALA-D). On the other hand, waterlogging 
significantly increased indole-acetic acid (IAA) in shoots of both species but salinity 
had a decreasing effect. Both treatments decreased gibberellic acid (GA(3)) levels in 
shoots of Vigna sinensis and Zea mays as well as zeatin in shoots of Zea mays. 
Meanwhile, abscisic acid (ABA) was greatly accumulated in shoots of the stressed 
plants. Foliar application of 50 ppm kinetin counteracted the resulting reduction in 
growth and in chlorophylls of both species but partially lowered the inhibition in ALA-
D activity. Moreover, kinetin increased IAA, GA(3) and zeatin in the stressed plants to 
mostly reach control levels, but markedly reduced ABA. These findings indicate that 
relief of the damage and restoration of normal conditions was maintained either partially 
or completely by application of kinetin. This recovery may be a consequence of several 
roles played by such hormones, which can cause triggering of the internal cellular 
metabolism and also induce alterations in the ratios of growth regulators.  
KeyWords: plant growth regulators; salinity; Vigna sinensis; waterlogging; Zea 

mays 
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