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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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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.

Keywords: Enzyme activities; lettuce; nitrobein; phosphorein; salinity

Published In: AGROCHIMICA Volume: 53 Issue: 5 Pages: 273 Published:
SEP-OCT 2009

References

1. Title: STUDIES IN RESPIRATORY + CARBOHYDRATE METABOLISM
OF PLANT TISSUES .15. EFFECT OF CERTAIN ENZYMIC POISONS ON
RESPIRATION SUGAR + ASCORBIC ACID OF DETACHED LEAVES

Author(s): BARKER, J; MAPSON, LW

13



Source: JOURNAL OF EXPERIMENTAL BOTANY Volume: 15 Issue: 44
Pages: 272-& DOI: 10.1093/jxb/15.2.272 Published: 1964

2. Title: [not available]
Author(s): BASYONY FM
Source: THESIS ZAGAZIG U ZAG Published: 1989

3. Title: Nutrient imbalances in tomato plants and acid phosphatase activity in the
leaves.

Author(s): Besford, R T

Source: Journal of the science of food and agriculture Volume: 30 Issue: 3 Pages:
275-80 DOI: 10.1002/jsfa.2740300311 Published: 1979-Mar

4. 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

5. Title: [not available]
Author(s): DIVATE MR
Source: J PLANT PHYSL Volume: 24 Pages: 74 Published: 1981

6. Title: Role of bacterial phytate fertilizers on increasing soil fertility and crop
production

Author(s): EI-Sawah, M. M. A.; Hauka, F. I. A.; El-Hamdi, K. H.

Source: Egyptian Journal of Soil Science Volume: 35 Issue: 3 Pages: 311-323
Published: 1995

7. Title: [not available]Author(s): GREER MA
Source: THYROID TODAY Volume: 3 Pages: 1 Published: 1980

8. Title: Plant growth, metabolism and adaptation in relation to stress conditions
XXIII.  Salinity-biofertility interactive effects on growth, carbohydrates and
photosynthetic efficiency of lactuca sativa

Author(s): Hasaneen, M. N. A.; Younis, M. E.; Tourky, S. M. N.

Source: PLANT OMICS Volume: 2 Issue: 2 Pages: 60-69 Published: MAR 2009

14



9. Title: [not available]
Author(s): JOY KW
Source: METH PLANT BIOCH Volume: 3 Pages: 291 Published: 1990
10. Title: [not available]
Author(s): JULIE EH
Source: AUST J PLANT PHYSL Volume: 26 Pages: 801 Published: 1999

11. Title: PHYSIOLOGICAL-STUDIES ON SALINITY AND NITROGEN
INTERACTION IN ALFALFA PLANTS .3. NITRATE REDUCTASE-ACTIVITY

Author(s): KHAN, MG; SILBERBUSH, M; LIPS, SH

Source: JOURNAL OF PLANT NUTRITION Volume: 18 Issue: 11 Pages: 2495-
2500 DOI: 10.1080/01904169509365079 Published: 1995

12.  Title: Micro colorimetric studies III. Estimation of organically bound
phosphorus. A system of analysis of phosphorus compounds in blood

Author(s): Kuttner, T; Lichtenstein, L

Source: JOURNAL OF BIOLOGICAL CHEMISTRY Volume: 95 Issue: 2 Pages:
661-670 Published: MAR 1932

13. Title: [not available]
Author(s): LEE PJ
Source: BIOCH PLANTS Volume: 16 Pages: 121 Published: 1990

14. Title: Salinity and nitrogen fertilization and nitrogen metabolism in rose
plants

Author(s): Lorenzo, H; Siverio, JM; Caballero, M

Source: JOURNAL OF AGRICULTURAL SCIENCE Volume: 137 Pages: 77-84
Part: Part 1 Published: AUG 2001

15. Title: Influence of additional ammonium supply on some nutritional aspects in
hydroponic rose plants

Author(s): Lorenzo, H; Cid, MC; Siverio, JM; et al.

Source: JOURNAL OF AGRICULTURAL SCIENCE Volume: 134 Pages: 421-425
DOI: 10.1017/S0021859699007728 Part: Part 4 Published: JUN 2000

16. Title: [not available]

15



Author(s): MALIK CP

Source: PLANT ENZYMOLOGY HIS Pages: 66 Published: 1980

17. Title: [not available]
Author(s): Pessarakli, M.
Source: [No title captured] Published: 1993
Publisher: CRC Press, Boca Raton

18. Title: ACID-PHOSPHATASE-ACTIVITY IN SPHAGNUM SPECIES IN
RELATION TO PHOSPHATE NUTRITION

Author(s): PRESS, MC; LEE, JA

Source: NEW PHYTOLOGIST Volume: 93  Issue: 4 Pages: 567-573 DOI:
10.1111/5.1469-8137.1983.tb02707.x Published: 1983

19. Title: [not available]
Author(s): TOURKY SMN
Source: THESIS MANSOURA U EG Published: 2007
20. Title: [not available]
Author(s): YEMM EW

Source: NEW PHYTOL Volume: 55 Pages: 229 DOI: 10.1111/5.1469-
8137.1956.tb05283.x Published: 1956

21. Title: STUDIES ON EFFECT OF CERTAIN ENZYMIC POISONS ON
METABOLISM OF STORAGE ORGANS 2 DIFFERENTIAL EFFECTS OF
IODOACETATE ON RESPIRATORY METABOLISM AND PERMEABILITY
BARRIERS OF RADISH ROOT SLICES

Author(s): YOUNIS, AE; YOUNIS, ME; GABR, MA

Source: PLANT AND CELL PHYSIOLOGY Volume: 10 Issue: 1 Pages: 95-&
Published: 1969

22.  Title: PLANT-GROWTH, METABOLISM AND ADAPTATION IN
RELATION TO STRESS CONDITIONS .4. EFFECTS OF SALINITY ON
CERTAIN FACTORS ASSOCIATED WITH THE GERMINATION OF 3
DIFFERENT SEEDS HIGH IN FATS

16



Author(s): YOUNIS, ME; HASANEEN, MNA; NEMETALLA, MM

Source: ANNALS OF BOTANY Volume: 60 Issue: 3 Pages: 337-344 Published:
SEP 1987

23. Title: EXPERIMENTAL STUDIES ON PLANT METABOLISM .2.
EFFECT OF GIBBERELLIC ACID ON CARBOHYDRATE, NITROGEN AND
OIL CONTENT OF RICINUS-COMMUNIS SEEDS DURING GERMINATION

Author(s): YOUNIS, ME; FODA, HA; ELGHOBAS.AS

Source: PHYSIOLOGIA PLANTARUM Volume: 24  Issue: 3  Pages: 411-&
DOI: 10.1111/5.1399-3054.1971.tb03513.x  Published: 1971

24. Title: Plant growth, metabolism and adaptation in relation to stress
conditions. XXIV. Salinity-biofertility interactive effects on proline, glycine and
various antioxidants in Lactuca sativa

Author(s): Younis, M. E.; Hasaneen, M. N. A.; Tourky, S. M. N.

Source: PLANT OMICS Volume: 2 Issue: 5 Pages: 197-205 Published: SEP
2009

25. Title: [not available]
Author(s): YOUNIS ME
Source: QATAR U SCI B Volume: 9 Pages: 125 Published: 1989

26. Title: Can the encapsulation system protect the useful bacteria against their
bacteriophages?

Author(s): Zayed, G.

Source: Plant Soil Volume: 197 Pages: 1-7 Published: 1998

17



4-Plant growth, metabolism and adaptation in relation to stress
conditions.

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

various antioxidants in Lactuca sativa

Younis, ME (Younis, M. E.)' 1 ; Hasaneen, MNA (Hasaneen, M. N. A.)' 1 ; Tourky,
SMN (Tourky, S. M. N.)!'!

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

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" Ahmed, AR (Ahmed, Adel R.)'?!; El-Bialy, DMA (El-Bialy, Dalia M. A.)!!!

[ 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
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conditions XXIII. Salinity-biofertility interactive effects on growth,
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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?
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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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