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Abstract 
          Certain growth and metabolic indices of stress induced by visible light and UV 

radiation in broad bean seedlings. Phyton.(Horn, Austria) 52 (2): 203-218. The effects 

of either visible light or UV-radiation on growth and metabolism of broad bean (Vicia 

faba) seedlings were investigated. Exposure of seedlings to low and high visible light 

and UV-radiation, either alone or in combination, induced variable significant 

decreases in the levels of growth parameters throughout the experimental period, as 

compared with values of control seedlings grown in darkness or ambient visible light. 

In addition, induced pronounced significant changes in the total amount and in the 

relative composition of pigment fraction contents, associated with significant variable 

decreases in photosystem II (PSII) activity were observed. In relation to controls, 

direct exposure of broad bean seedlings to visible light and UV-radiation, induced 

significant variable changes in the total amount and in the relative composition of the 

carbohydrate pool. Concurrently with carbohydrate changes, significant variable 

increases in the activities of both invertase and a-amylase of broad bean seedlings 

were maintained throughout the entire period of the experiment.  
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2-Exogenously applied ascorbic acid ameliorates detrimental effects 

of NaCl and mannitol stress in Vicia faba seedlings 
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Abstract 

              The adverse effects of either NaCl or mannitol on growth, nitrogen content, 

and antioxidant system in Vicia faba seedlings were investigated. The role of 

exogenous ascorbic acid in increasing resistance to these stressors was also evaluated. 

Thus, with an increase in concentration of either NaCl or mannitol in culture media, a 

progressively greater significant decrease in percentage germination, in growth 

parameters, and in nitrogen constituents of the germinating beans, was observed. On 

the other hand, amide-, nitrate-, and total soluble-N contents appeared to show a 

progressive significant increase. Exogenous addition of ascorbic acid (4 mM) to the 

stressful media induced a pronounced significantly increased percentage germination 

and the growth attributes, whereas nitrogen constituents were variably changed in 

relation to values maintained in beans treated with either NaCl or mannitol. 

Furthermore, exogenous addition of ascorbic acid to NaCl or mannitol media induced 

a significant increase in the contents of ascorbate and glutathione and enzymatic 

antioxidant activities, in particular, in beans treated with the three highest 

concentrations of NaCl or mannitol, throughout the period of the experiments (12 

days). Thus, ascorbic acid ameliorates the adverse effects of the stressful media; the 

magnitude of amelioration being a function of the type and the concentration of the 

stressful agent as well as of the duration of treatment. The importance of the above-

mentioned changes in growth and metabolism to stress tolerance in broad bean is 

discussed.  

Keywords: Vicia faba; NaCl; Mannitol; Ascorbic acid; Growth; Nitrogen 

constituents; Antioxidant system  
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3-Salinity-biofertility interactive effects on nitrogen and phosphorus 
metabolites and enzyme activities in Lactuca sativa 
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Abstract 
 

In contrast with a progressively greater significant increase in NO (3)(-)-N 
and total soluble-N (TSN) as well as in phospholipid-P contents. an opposite pattern 
of changes in NH(4)(+)-N, protein-N and total-N (TN) as well as in inorganic-, 
organic-and total-P contents was obtained with an increase in concentration of NaCl 
used, in relation to water control levels. Although a significant increase in NH(4)(+)-
N, protein-N and TN contents was obtained concurrently with a significant greater 
decrease in NO(3)(-)-N and TSN contents of the salinized plants fortified with 
phosphorein, yet addition of nitrobein to the saline culture media induced an additive 
increase in the contents of all N fractions determined, in relation to respective saline 
control levels. Furthermore, either an additive significant increase or significant 
decrease in all P fractions determined was obtained in response to treatment with 
phosphorein or nitrobein, respectively.  The activities of nitrate reductase (NR), 
asparaginase (AS), glutamine synthetase (GS) and acid phosphatase showed, in 
general, significant variable increases in response to treatment with phosphorein, as 
compared with the activities in salinized lettuce plants. On the other hand, these 
enzyme activities in lettuce plants treated with NaCl in combination with nitrobein 
biofertilizer, showed additive significant decreases, throughout the entire period of 
the experiment. The present results with lettuce plants are discussed in relation to 
applicability of two biofertilizers to sodic salty soils in Egypt. 
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conditions.  

XXIV. Salinity-biofertility interactive effects on proline, glycine and 

various antioxidants in Lactuca sativa 
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SMN (Tourky, S. M. N.)[ 1 ] 
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Abstract 

Proline and glycine contents in lettuce plants appeared to show additional 

significant increments, in response to treatment with phosphorein biofertilizer, above 

those increments maintained in response to salinization. Administration of nitrobein 

biofertilizer to the NaCl media led to significant increases in proline and glycine 

contents above the water control levels, but the amino acid content of NaCl-treated 

plants appeared consistently higher than that content in NaCl + nitrobein-treated 

plants. Supplemental addition of phosphorein to the salinized culture media induced 

significant increases in the contents of antioxidant compounds, throughout the 

experimental period. As compared with the saline control values, total ascorbate 

(ASA + DASA) and total glutathione (GSSG + GSH) contents were found either to 

decrease (with 4 & 6 mmhos NaCl) or to increase (with 8 & 10 mmhos NaCl) 

significantly in response to addition of nitrobein to the saline culture media. The 

activities of superoxide dismutase (SOD), catalase (CAT), ascorbate peroxidase 

(APO) and glutathione reductase (GR) in the salinized lettuce plants fortified with the 

recommended dose of phosphorein or nitrobein were, in general, significantly up-

regulated above the salinized control levels; the magnitude of up-regulation being 

dependent on the concentration of NaCl, the stage of growth and on the enzyme under 

investigation. With lettuce plants, the present results are discussed in relation to 

applicability of two biofertilizers to sodic salty soils in Egypt. 

Keywords: Lettuce; salinity; biofertilizers; amino acids; antioxidant compounds  
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5-Plant growth, metabolism and adaptation in relation to stress 

conditions. XXI. Reversal of harmful NaCl-effects in lettuce plants by 

foliar application with urea 

Younis, ME (Younis, Mahmoud E.)[ 1 ] ; Hasaneen, MNA (Hasaneen, Mohammed N. 

A.)[ 1 ] ; Ahmed, AR (Ahmed, Adel R.)[ 2 ] ; El-Bialy, DMA (El-Bialy, Dalia M. A.)[ 1 ] 

[ 1 ] Univ Mansoura, Dept Bot, Fac Sci, Mansoura, Egypt 
me_younis@mans.edu.eg 

[ 2 ] Agr Res Ctr, Soil Fertil Lab, Mansoura, Egypt 

 
Abstract 

              In relation to water control levels, administration of NaCl at low (3 dSm(-1)), 

medium (5 dSm(-1)) or high (7 dSm(-1)) concentration, in the growth medium of the 

lettuce plants, induced significant decreases in growth components as well as in the 

metabolites and enzymes determined, at vegetative and adult growth stages. On the 

other hand, significant increases in all growth and photosynthetic components 

determined, as well as in carbohydrate contents and in the activities of the antioxidant 

enzymes were obtained, above the water control levels, in response of treatment of 

lettuce plants with urea fertilizer up to 4 %, above which urea at 5% and 6% induced 

significant decreases in all the above mentioned components, throughout the entire 

periods of the experiments. Foliar application of urea up to 5 % to the variously 

salinized lettuce plants induced significant increases in all growth components as well 

as in all metabolites determined as compared with values of control-salinized plants. 

At 6% urea, significant decreases in growth parameters and in metabolites determined 

for the variously salinized plants were apparent. Thus, foliar application of urea can, 

at least, partially alleviate the inhibitory effects of salinity on growth and metabolism 

of lettuce plants; the magnitude of response being most pronounced with 3-4% urea.  

Keywords: antioxidant enzymes; carbohydrates; growth; Lactuca sativa; NaCl; 

photosynthetic efficiency; urea  

Published  In: AUSTRALIAN JOURNAL OF CROP SCIENCE  Volume: 3   

                         Issue: 2   Pages: 83-U47   Published: MAR 2009 

 



25 
 

References 
   1.  Title: Catalase  

Author(s): Aebi, H.E. 

Editor(s): Bergmeyer, H.U.; Grassl, M. 

Source: Methods of Enzymatic Analysis  Pages: 273-286   Published: 1983  

Publisher: Verlag Chemie, Weinheim 

   

    2.  Title: Salt stress inhibits the repair of photodamaged photosystem II by 

suppressing the transcription and translation of psbA genes in Synechocystis  

Author(s): Allakhverdiev, SI; Nishiyama, Y; Miyairi, S; et al. 

Source: PLANT PHYSIOLOGY  Volume: 130   Issue: 3   Pages: 1443-1453   DOI: 

10.1104/pp.011114   Published: NOV 2002  

 

    3.  Title: Copper enzymes in isolated chloroplasts; Poly phenol oxidize in Beta 

Vulgaris  

Author(s): Arnon, D.I. 

Source: Plant Physiol  Volume: 24   Issue: 1   Pages: 15   Published: 1949  

   

    4.  Title: [not available] 

Author(s): BADAWY AM 

Source: MANS SCI B  Volume: 16   Pages: 201   Published: 1989  

   

    5.  Title: Interactive effects of thiourea and phosphorus on clusterbean under water 

stress  

Author(s): Burman, U; Garg, BK; Kathju, S 

Source: BIOLOGIA PLANTARUM  Volume: 48   Issue: 1   Pages: 61-65   DOI: 

10.1023/B:BIOP.0000024276.03834.8d   Published: 2004  

 

    6.  Title: Effect of salt stress on antioxidant defence system in soybean root nodules 

Author(s): Comba, ME; Benavides, MP; Tomaro, ML 

Source: AUSTRALIAN JOURNAL OF PLANT PHYSIOLOGY  Volume: 25   Issue: 

6   Pages: 665-671   Published: 1998  

 



26 
 

    7.  Title: EVIDENCE FOR GLUTATHIONE-PEROXIDASE ACTIVITIES IN 

CULTURED PLANT-CELLS  

Author(s): DROTAR, A; PHELPS, P; FALL, R 

Source: PLANT SCIENCE  Volume: 42   Issue: 1   Pages: 35-40   DOI: 

10.1016/0168-9452(85)90025-1   Published: DEC 2 1985  

    

    8.  Title: [not available] 

Author(s): ELBAILY DMA 

Source: MANS U EGYPT  Published: 2005  

   

    9.  Title: Responses to chilling stress in French bean seedlings: Antioxidant 

compounds  

Author(s): El-Saht, HM 

Source: BIOLOGIA PLANTARUM  Volume: 41   Issue: 3   Pages: 395-402   DOI: 

10.1023/A:1001850427160   Published: 1998  

 

    10.  Title: EFFECTS OF METRIBUZIN HERBICIDE ON NITROGEN, 

PIGMENTS, PROTEASE AND NITRATE REDUCTASE-ACTIVITY OF 

NORMAL AND NACL-STRESSED CASTOR BEAN AND MAIZE PLANTS  

Author(s): ELSAHT, HM; HASANEEN, MNA; BASSYONI, FM 

Source: BIOLOGIA PLANTARUM  Volume: 36   Issue: 2   Pages: 267-275   DOI: 

10.1007/BF02921099   Published: 1994  

 

    11.  Title: Metribuzin herbicide induced a defense mechanism in normal and NaCl-

stressed castor bean and maize plants  

Author(s): El-Saht, Habiba M. 

Source: Egyptian Journal of Soil Science  Volume: 28   Issue: 2   Pages: 277-290   

Published: 2001  

 

    12.  Title: [not available] 

Author(s): ELSAHT HM 

Source: J ENVIRON SCI  Volume: 10   Pages: 19   Published: 1995  

 



27 
 

    13.  Title: OXYGEN ACTIVATION AND OXYGEN-TOXICITY  

Author(s): ELSTNER, EF 

Source: ANNUAL REVIEW OF PLANT PHYSIOLOGY AND PLANT 

MOLECULAR BIOLOGY  Volume: 33   Pages: 73-96   DOI: 

10.1146/annurev.pp.33.060182.000445   Published: 1982  

    

    14.  Title: [not available] 

Author(s): FERTRIS AWA 

Source: AM J MED TECHNOL  Volume: 31   Pages: 17   Published: 1965  

   

    15.  Title: Superoxide dismutases: I. Occurrence in higher plants.  

Author(s): Giannopolitis, C N; Ries, S K 

Source: Plant physiology  Volume: 59   Issue: 2   Pages: 309-14   DOI: 

10.1104/pp.59.2.309   Published: 1977-Feb  

 

    16.  Title: [not available] 

Author(s): HALVERSON AR 

Source: WASH STATE U COOPERA  Published: 1989  

   

    17.  Title: Direct micro determination of sucrose  

Author(s): Handel, E.V. 

Source: Anal. Biochem.  Volume: 22   Pages: 280-283   Published: 1968  

   

    18.  Title: PHYSIOLOGICAL AND BIOCHEMICAL EFFECTS OF THE 

HERBICIDE METRIBUZIN ON NORMAL AND STRESS CASTOR BEAN AND 

MAIZE PLANTS .1. GROWTH, CARBOHYDRATES AND ASSOCIATED 

INVERTASE AND AMYLASE ACTIVITIES IN CASTOR BEAN AND MAIZE 

AS AFFECTED BY METRIBUZIN AND NACL  

Author(s): HASANEEN, MNA; ELSAHT, HM; BASSYONI, FM 

Source: BIOLOGIA PLANTARUM  Volume: 36   Issue: 3   Pages: 451-459   DOI: 

10.1007/BF02920948   Published: 1994  

 

    19.  Title: Biometric and physiological characteristics of chrysanthemum ( 



28 
 

Chrysanthemum indicum L.) plants grown at different rates of nitrogen fertilization. 

Author(s): Ivanova, V.; Vassilev, A. 

Source: Journal of Central European Agriculture  Volume: 4   Issue: 1   Pages: 1-6   

Published: 2003  

 

    20.  Title: Yield and nitrogen recovery of lettuce under different irrigation regimes.  

Author(s): Karam, F.; Mounzer, O.; Sarkis, F.; et al. 

Source: Journal of Applied Horticulture (Lucknow)  Volume: 4   Issue: 2   Pages: 70-

76   Published: 2002  

 

    21.  Title: The inductive responses of the antioxidant enzymes by salt stress in the 

rice (Oryza sativa L.)  

Author(s): Lee, DH; Kim, YS; Lee, CB 

Source: JOURNAL OF PLANT PHYSIOLOGY  Volume: 158   Issue: 6   Pages: 737-

745   DOI: 10.1078/0176-1617-00174   Published: JUN 2001  

 

    22.  Title: Enhanced photosynthesis and redox energy production contribute to 

salinity tolerance in Dunaliella as revealed by homology-based proteomics  

Author(s): Liska, AJ; Shevchenko, A; Pick, U; et al. 

Source: PLANT PHYSIOLOGY  Volume: 136   Issue: 1   Pages: 2806-2817   DOI: 

10.1104/pp.104.039438   Published: SEP 2004  

 

    23.  Title: Effects of water and nitrogen interaction on net photosynthesis, stomatal 

conductance, and water-use efficiency in two hybrid poplar clones  

Author(s): Liu, ZJ; Dickmann, DI 

Source: PHYSIOLOGIA PLANTARUM  Volume: 97   Issue: 3   Pages: 507-512   

DOI: 10.1034/j.1399-3054.1996.970313.x   Published: JUL 1996  

 

    24.  Title: Stress tolerance parameters in different genotypes of soybean  

Author(s): Malencic, D; Popovic, M; Miladinovic, J 

Source: BIOLOGIA PLANTARUM  Volume: 46   Issue: 1   Pages: 141-143   DOI: 

10.1023/A:1022384600538   Published: 2003  

 



29 
 

    25.  Title: [not available] 

Author(s): MASS EV 

Source: MANAGING SALINE WATE  Pages: 187   Published: 1977  

   

    26.  Title: UNTERSUCHUNGEN ZUR SYNCHRONISIERBARKEIT 

EINZELNER PIGMENTMANGEL-MUTANTEN VON CHLORELLA  

Author(s): METZNER, H; RAU, H; SENGER, H 

Source: PLANTA  Volume: 65   Issue: 2   Pages: 186-&   DOI: 10.1007/BF00384998   

Published: 1965  

    

    27.  Title: Effect of salt stress in lettuce cultivation  

Author(s): MICELI, A; MONCADA, A; D'ANNA, F. 

Source: Acta Horticulturae  Volume: 609   Pages: 371-375   Published: 2003  

   

    28.  Title: HYDROGEN-PEROXIDE IS SCAVENGED BY ASCORBATE-

SPECIFIC PEROXIDASE IN SPINACH-CHLOROPLASTS  

Author(s): NAKANO, Y; ASADA, K 

Source: PLANT AND CELL PHYSIOLOGY  Volume: 22   Issue: 5   Pages: 867-880   

Published: 1981  

   

    29.  Title: [not available] 

Author(s): PANDA SK 

Source: ADV STRESS PHYSL PLA  Pages: 1   Published: 2002  

 

    30.  Title: Salt stress injury induces oxidative alterations and antioxidative defence

in the roots of Lemna minor  

Author(s): Panda, SK; Upadhyay, RK 

Source: BIOLOGIA PLANTARUM  Volume: 48   Issue: 2   Pages: 249-253   DOI: 

10.1023/B:BIOP.0000033452.11971.fc   Published: 2004  

 

31.  Title: A COMPARISON OF CONTROLLED-RELEASE AND CERTAIN 

SOLUBLE N FERTILIZERS ON YIELD AND MATURITY IN SPRING-GROWN 

HEAD LETTUCE  



30 
 

Author(s): PEW, WD; GARDNER, BR; BESSEY, PM 

Source: JOURNAL OF THE AMERICAN SOCIETY FOR HORTICULTURAL 

SCIENCE  Volume: 109   Issue: 4   Pages: 531-535   Published: 1984  

   

    32.  Title: NITRATE CONTAMINATION OF GROUNDWATER IN NORTH-

AMERICA  

Author(s): POWER, JF; SCHEPERS, JS 

Source: AGRICULTURE ECOSYSTEMS & ENVIRONMENT  Volume: 26   Issue: 

3-4   Pages: 165-187   DOI: 10.1016/0167-8809(89)90012-1   Published: OCT 1989  

    

    33.  Title: Effects of applications of N fertilizers and nitrification inhibitors on dry 

matter and essential oil yields of Java citronella (Cymbopogon winterianus Jowitt.)  

Author(s): Puttanna, K; Gowda, NMN; Rao, EVSP 

Source: JOURNAL OF AGRICULTURAL SCIENCE  Volume: 136   Pages: 427-431   

DOI: 10.1017/S0021859601008966   Part: Part 4   Published: JUN 2001  

 

    34.  Title: CHANGES IN CHLOROPHYLL-A AND CHLOROPHYLL-B 

CONTENTS AND ACTIVITIES OF PHOTOSYSTEM-1 AND PHOTOSYSTEM-2 

IN RICE SEEDLINGS INDUCED BY NACL  

Author(s): SINGH, AK; DUBEY, RS 

Source: PHOTOSYNTHETICA  Volume: 31   Issue: 4   Pages: 489-499   Published: 

1995  

 

    35.  Title: TANSLEY REVIEW .52. THE ROLE OF ACTIVE OXYGEN IN THE 

RESPONSE OF PLANTS TO WATER-DEFICIT AND DESICCATION  

Author(s): SMIRNOFF, N 

Source: NEW PHYTOLOGIST  Volume: 125   Issue: 1   Pages: 27-58   DOI: 

10.1111/j.1469-8137.1993.tb03863.x   Published: SEP 1993  

 

    36.  Title: [not available] 

Author(s): STANEV V 

Source: FORMATION FUNCTIONAL  Pages: 159   Published: 1984  

   



31 
 

    37.  Title: Changes induced by salinity, demarcating specific ion ratio (Na/Cl) and 

osmolality in ion and proline accumulation, nitrate reductase activity, and growth 

performance of lettuce  

Author(s): Tarakcioglu, C; Inal, A 

Source: JOURNAL OF PLANT NUTRITION  Volume: 25   Issue: 1   Pages: 27-41   

DOI: 10.1081/PLN-100108778   Published: 2002  

 

    38.  Title: PHYSICOCHEMICAL BASIS FOR THE PREFERENTIAL USES OF 

CERTAIN RICE VARIETIES  

Author(s): THAYUMANAVAN, B; SADASIVAM, S 

Source: QUALITAS PLANTARUM-PLANT FOODS FOR HUMAN NUTRITION  

Volume: 34   Issue: 4   Pages: 253-259   DOI: 10.1007/BF01126554   Published: 1984 

    

    39.  Title: [not available] 

Author(s): YOUNIS ME 

Source: J ENVIRON SCI  Volume: 6   Pages: 223   Published: 1993  

   

    40.  Title: DROUGHT-STRESS-INDUCED CHANGES IN ACTIVITIES OF 

SUPEROXIDE-DISMUTASE, CATALASE, AND PEROXIDASE IN WHEAT 

SPECIES  

Author(s): ZHANG, JX; KIRKHAM, MB 

Source: PLANT AND CELL PHYSIOLOGY  Volume: 35   Issue: 5   Pages: 785-791   

Published: JUL 1994 

 

 

 

 

 

 

 

 

 

 



32 
 

6-Plant growth, metabolism and adaptation in relation to stress 

conditions XXIII. Salinity-biofertility interactive effects on growth, 

carbohydrates and photosynthetic efficiency of lactuca sativa 

Hasaneen, MNA (Hasaneen, M. N. A.)[ 1 ] ; Younis, ME (Younis, M. E.)[ 1 ] ; Tourky, 

SMN (Tourky, S. M. N.)[ 1 ] 
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Abstract 

               The interactive effects of different levels of NaCl and two biofertilizers on 

certain aspects of growth and metabolism of lettuce plants were investigated. The 

addition of a recommended dose of phosphorein biofertilizer to salinized soil, induced 

significant increases in all growth and reproductive parameters determined in growing 

lettuce plants. On the other hand, fertigation of such sodic salty soil with a 

recommended dose of nitrobein biofertilizer, induced slight decreases in the growth 

and reproductive parameters. The carbohydrate as well as pigment components and 

the activity of PS II of the salinized lettuce plants fertigated with phosphorein, were 

increased throughout the three successive growth stages, above the control levels. On 

the other hand, nitrobein did slight changes in all the metabolites determined, 

throughout the entire period of the experiment. The results are discussed in relation to 

applicability of the biofertilizers to sodic salty soil. 

Keywords: lettuce; salinity; biofertilizers; growth; carbohydrates; pigments; PS II 

activity 
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7-Plant growth, metabolism and adaptation in relation to stress 

conditions. XXVII. Can ascorbic acid modify the adverse effects of 

NaCl and mannitol on amino acids, nucleic acids and protein 

patterns in Vicia faba seedlings? 

Younis, ME (Younis, M. E.)[ 1 ] ; Hasaneen, MNA (Hasaneen, M. N. A.)[ 1 ] ; Kazamel, AMS 

(Kazamel, A. M. S.)[ 1 ] 

[ 1 ] Mansoura Univ, Fac Sci, Dept Bot, Mansoura, Egypt 
E-mail Address: ME_Younis@mans.edu.eg  

Abstract 
                 The adverse effects of either NaCl or mannitol on amino acids, protein 

patterns and nucleic acids in Vicia faba seeds were investigated. The exogenous 

addition of 4 mM ascorbic acid to the stressing media in which the broad bean seeds 

were germinated in combination with either the ionic (NaCl) or osmotic (mannitol) 

stressor induced significant protective changes in the total amount and in the relative 

composition of amino acids in general and in proline, glycine, glutamic, aspartic, 

alanine and serine in particular. It also induced changes in nucleic acids (RNA and 

DNA) content. These changes occurred throughout the entire period of the 

experiments (12 days). Separate administration of NaCl or mannitol enhanced the 

occurrence of particular novel proteins that were not detected in control bean seeds 

(water medium). Protein banding patterns of broad bean seedlings treated with NaCl 

or mannitol in combination with 4 mM ascorbic acid showed different de novo 

protein bands, with different molecular weights, at different stages of seedlings 

growth, with lower levels or a nearly complete absence of the major stress proteins. 

The pattern of changes for amino acids and nucleic acids and the range of protein 

bands extracted from the variously treated broad bean seedlings indicate a positive 

role of ascorbic acid in the alleviation of the damage effects induced by NaCl and 

mannitol. The importance of this role in the stress tolerance of broad beans is 

discussed.  
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