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Effect of dehydration on some physiological aspects of shade
and light grown plant species using detached leaves
Salih A. Bazaid
Biological Science department, Faculty of Science, Taif University, Taif, Saudia Arabia

Summary
Detached leaves were used to study the effect of hydration on some physiological aspects in
shade (Syngonium podophyllum) as well as light grown (Lycopersicon esculentum Mill) plant
species. In addition, these two plants were used to investigate the role of light to accelerate the
effect of dehydration on peroxidase activity and chlorophyll degradation. Relative water
content of both tomato and S. podophyllum (nephtytis) decreased drastically in three days
under dehydration condition. Tomato leaves are thicker and fleshier than those of nephtytis; it
may explain why the reduction in relative water content of tomato was higher than that of
nephtytis, especially under dark condition. In three days, the reduction in total pigments of
nephtytis was higher than those of tomato, especially under light condition. Both plant species
showed reduction in total carbohydrate and protein contents resulted from the reduction of
insoluble fractions. Under dehydration condition, both plant species showed disappearance
(high in nephtytis) or appearance (high in tomato) of some polypeptides. In both plant species,
increase of the soluble carbohydrate and protein fractions, enhance the peroxidase activity and
expression of new polypeptides were three mechanisms to avoid the negative effects of
dehydration but they were not enough to regulate the oxidative risks exerted by three days
dehydration.

Keywords: Dehydration, detached leaves, nephtytis, protein analysis, peroxidase, SDS PAGE.
Introduction:
ephtytis (Syngonium podophyllum) is an
N
evergreen-shade plant. It can grow in pots
for several years and reach ten meters in
length under room condition under room
condition. It has broad-arrowhead shape
leaves. Therefore, it can be used to add a
nice view for rooms and offices. Devlin and
Witham (1986) reported that when the
shade-plants are subjected to full sunlight,
the leaves become chlorotic and die.
Tomato (Lycopersicon esculentum Mill) is
important as a famous food all over the
world and it needs sunlight to grow and
yield well. It is grown in almost every
country of the world. Its fruit is very
important for human beans where it consists
of many important chemical components. It
is rich in vitamins (A and C), fiber, and it
does not consists of cholesterol (Hobson and
Davies, 1971).

Tomato fruit consists of approximately
20-50 mg of lycopene/100 g of fruit weight
(Kalloo, 1991). Lycopene is an important
member in carotenoid family which is
natural compounds that cause colours of
fruits and vegetables. Lycopene is the most
powerful antioxidant in the carotenoid
family and it protects human cells from free
radicals that degrade many parts of the
body; consequently, lycopene is considered
as protective tool against cancer (Block et
al., 1992; Gerster, 1997; Rao and Agarwal,
2000).
In green plants, the chloroplasts are
considered the main site for light-dependent
oxygen activation and production of reactive
oxygen species (Mehler, 1951). This
resulted in production of superoxide radicals
which dismutate at physiological pH
yielding H2O2. Accumulation of toxic
concentration of
H2O2 puts tissue at
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oxidative risk due to the initiation of
extremely aggressive hydroxyl radicals
(Elstner and Osswald, 1994; Polle, 1995;
Ogweno et al. 2009). It leads to chlorophyll
degradation, leaf bleaching and even cell
death, especially, in case of shade plants.
In this work, detached leaves were used to
study the effect of dehydration on some
physiological and molecular aspects in shade
as well as light grown plant. In addition,
these two plants were used to investigate the
role of light to accelerate the effect of
dehydration on peroxidase activity and
chlorophyll degradation.

Materials and methods
Preparation of plant materials:
All experiments of this work were
fulfilled using detached leaves. Tomato
leaves were obtained from plants grown in
pots containing 5 kilograms of clay soil and
subjected to sunlight in April. On the other
hand, nephtytis leaves were obtained from
plants grown in pots containing 5 kilograms
of clay soil but under room condition. Plants
were watered every three day to reach the
full water capacity in each time.
Exert dehydration on detached leaves
To study the effect of dehydration on
physiological and molecular aspects using
detached leaves, full expanded leaves was
placed between a stack (1 cm high) of
drying papers and thin glass plate under
light (450 µmol m-2 s-1) or dark conditions
at 25±2 0C. Under light condition, the effect
of leaf dehydration was studied after 72 hr.
Under dark condition, the effect of
dehydration was studied after 12, 24, 48 and
72 hr.
Determination of photosynthetic pigments
The photosynthetic pigments (chlorophyll
a, chlorophyll b, and carotinoids) were
determined
using
spectrophotometric
method recommended by Metzner et al.
(1965). Photosynthetic pigments were
extracted in 85 % (v/v) aqueous acetone
from a known fresh weight of leaves. The
extract was centrifuged at 4000 rpm for 10
min; the supernatant was diluted with 85%
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aqueous
acetone
to
the
suitable
concentration
for
spectrophotometric
measurements. The extinction was measured
against a blank of 85% pure aqueous
acetone at three wavelengths {(carotinoids at
452.5), (chlorophyll a at 644) and
(chlorophyll b at 663 nm)}. Pigment
fractions were calculated as mg/g dry
weight.
Estimation of Carbohydrate contents
Carbohydrate content was determined in
the aqueous solution with anthrone sulfuric
acid reagent according to Fales (1951) and
Schlegel (1956), using glucose as a standar.
To extract water-soluble carbohydrates, a
known weight of dry tissue powder was
boiled in distilled water in a water bath for 1
h. For extraction of total carbohydrates, 50
mg of dry tissue powder was boiled in 1 N
HCI in water bath for 1.5 h. Then the
extracts were cooled and filtrated through a
centered glass funnel. A total of 0.5 m1 of
the extract was mixed with 4.5 ml of
anthrone reagent. The mixture was then
boiled in water bath for 7 min. After
cooling, the developed blue green color was
measured against blank by using Spekol
Carl-Zeiss spectrocolorimeter at wavelength
of 620 nm. Soluble and total carbohydrate
contents were finally calculated as mg/g dw.
The water insoluble carbohydrates were
calculated as the difference between the
amount of the total and water-soluble
carbohydrates.
Estimation of Protein contents
Total protein contents of leaves were
determined according to Lowry et al. (1951)
using Bovine serum albumin as a standard.
Total protein of 50 mg dry tissues were
extracted in 10 m1 NaOH (0.1 N) for 2 h.
The extracts were centrifuged and the
supernatants were collected. One millimeter
of extract was added to 5 m1 of alkaline
reagent and mixed thoroughly then allowed
to stand for 10 min. A total of 0.5 m1 of
Folin reagent diluted 1:1 (v/v) was then
added and mixed immediately. After 30 min,
the extinction against appropriate blank was
measured at 700 nm. Results were expressed
as mg/g dry weight.
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Determination of peroxidase activity
Estimation of relative peroxidase activity
was measured and calculated according to
Wakamatsu and Takahama (1993). For
peroxidase analysis, 1 gm of tissue was
ground at 4°C in a mortar in 1 ml. extraction
buffer consisting of 0.1 M Tris- base pH 7
and containing 0.002 M cysteine. The
homogenate was centrifuged at 13500 rpm
for 20 min. The supernatant were collected
for
immediate
peroxidase
activity
determination. The reaction mixture
consisted 5 mM guaicol, 40 mM. potassium
phosphate buffer, pH 7.2, 0.1 mM EDTA,
0.3 mM H2O2 and enzyme preparation (50
µl) in a final volume of 5 ml. The reaction
was measured using spectrophotometer (470
nm), in room temperature.
Protein extraction for SDS PAGE
Proteins were extracted by grinding 1 gm.
of plant materials with a mortar and pistil.
The extraction was done in liquid nitrogen
with extraction buffer (50 mM Tris-HCl
buffer, pH 6.8, glycerol 10% w/v, ascorbic
acid 0.1%, cysteine hydrochlode 0.1% w/v).
After centrifugation at 13500 rpm fore 20
min., the samples were heated to 96 °C in a
water path for 1.5 min. Ten volumes of
protein extract mixed with one volume of
Bromophenol blue solution (0.5 ml
glycerin, 0.5 ml dist. water, a small crumb
or Bromophenol blue) were loaded. Then,
wells of gel were carefully filled up with
electrophoresis buffer (0.025 M Tris, 192
mM
glycine
and
0.1%
SDS).
Electrophoresis was carried out overnight
(10 mA per gel). The run was continued
until the Bromophenol blue marker reached
the last cm of the bottom of the slab. The
gel was transferred to a tray containing the
appropriate staining solution for 1.5 hr.
It was prepared by mixing the solutions of
0.2 (w/v) coomassie blue (CB) and 0.05%
(w/v) bismark brown R (BBR) dissolved in
400 ml of de-staining solution. De-staining
solution was consisted of 40% methanol,
7% acetic acid and 35% water. The gel was
shaken gently in de-stain solution until the
bands were easily visualized on clear
background.
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Results and discussion
Detached leaves were used to study the
effect of dehydration on some physiological
and molecular aspects of light sensitive
(nephtytis) and light grown (tomato) plant
species. Plant leaves were subjected for
different periods of hydration under dark or
light condition.
Under the influence of dehydration,
relative water content of both tomato and
nephtytis decreased drastically in three days
(Table 1).
Table (1): Relative water content (mg/g fresh
weight) of Lycopersicon esculentum and
Syngonium podophyllum detached leaves under
light or dark conditions calculated in relation to
that of plant leaves cultivated in pots at room
condition under full field capacity (control;
100%).
Treatment
Control
12 h in dark
24 h in dark
48 h in dark
72 h in dark
72 h in light

Tomato (%)
100
64.17
58.64
33.11
18.54
16.3

Nephtytis (%)
100
83
77.70
72.72
63.85
18.75

Subjecting tomato leaves to dehydration
for three days under dark condition resulted
in severe reduction in relative water content
(18.54%) in comparison to that of control
(100%). On the other hand, under these
conditions
nephtytis leaves showed
moderate reduction in relative water content
(63.85%). Tomato leaves are thicker and
fleshier than those of nephtytis; it may
explain why the reduction in relative water
content of tomato was higher than that of
nephtytis. Environmental stresses such as
drought, and salinity result in reduction of
the water content of the plant tissues,
consequently, they markedly affect different
criteria including water relation, plant
growth parameters, pigment content and
gene expression (Hassanein and El-Khatib
1998; El-Khatib et al., 1999; Hassanein
2004a).
In three days, under dark or light
conditions, the detached leaves of both
plants under the influence of dehydration
showed a clear sign about the damage of the
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plant leaves. They became light green and
began to dry due to the severe water loss
especially in light (Hassanein 2004b). Under
these conditions, light induces the
production of several reactive oxygen
species, which results in significant damage
to cellular constituents and even cell death,
if protective mechanisms via antioxidation
fail to detoxify these toxic oxygen species
(Asada, 1994; Bowler et al., 1994; E1stner
and Osswald, 1994; Polle, 1995; Low and
Merida, 1996; Paolacci et al., 1997). In
this work, the over production of reactive
oxygen species was evaluated by
dehydration of detached leaves under light
or dark condition. Consequently, they
caused leaf tissue damage but their effect
was magnified by the presence of light as
was reported by Paolacci et al. (1997).
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of control plants. Increase the carotinoids
may be used by the shade plant to control
partially the oxidative damage.
Table (3): Photosynthetic pigment contents (mg/g
dry weight) during dehydration of detached
Syngonium Podophyllum leaves for different
periods under light or dark condition.
Treatments
Control
12 h in dark
24 h in dark
48 h in dark
72 h in dark
72 h in light

Chl a
1.88
1.86
0.96
0.76
0.73
0.63

Chl b
1.05
1.23
0.64
0.51
0.43
0.40

Carotenoids
0.23
0.22
0.46
0.52
0.52
0.79

Total
3.16
3.30
2.06
1.78
1.68
1.83

Comparison between nephtytis and tomato
indicated that while carotenoid content
decreased in tomato detached leaves, it
increased in case of nephtytis detached
The effect of leaf dehydration on
leaves especially under light condition. In
photosynthetic pigments of Lycopersicon
addition, in three days, the reduction in total
esculentum at light and dark conditions is
pigments of light sensitive plant species
included in Table 2. In general, chlorophylls
(61%) was higher than that of light grown
a, and b, carotinoids, and consequently total
plant (42%), especially under light
pigments decreased when the tomato leaves
condition. Chloroplasts are considered the
were dehydrated at light or dark in
main site for light-dependent oxygen
comparison to that of control. Reduction the
activation and production of reactive
content of carotinoids under dark was
oxygen species (Mehler, 1951). This
higher than under light condition. The
resulted in production of superoxide
photosynthetic pigments were generally
radicals which dismutate at physiological
inhibited by water stress (El-Tayeb and
pH yielding H2O2. Accumulation of toxic
Hassanein 2000) which may lead to a
concentration of
H2O2 puts tissue at
reduction the photosynthetic rate.
oxidative risk due to the initiation of
extremely aggressive hydroxyl radicals
Table (2): photosynthetic pigment contents (mg/g
(Elstner and Osswald, 1994; Polle, 1995). It
dry weight) during dehydration of detached
leads to chlorophyll degradation, leaf
Lycopersicon esculentum leaves for different
bleaching and even cell death especially in
periods under light or dark condition.
case of shade plants. Consequently,
subjecting nephtytis plant for direct sun
Treatments
Chl a Chl b Carotenoids
Total
Control
1.62
0.86
0.7
3.19
light for one day resulted in leaf
12 h in dark 1.51
0.79
0.74
3.05
bleaching. Rising the temperature or
24 h in dark 1.03* 0.6*
0.31*
2.00*
decreasing the soil moisture content in
48 h in dark 0.7*
0.46* 0.37*
1.50*
combination with full sunlight may
72 h in dark 0.72* 0.39* 0.31*
1.42*
magnify the toxic effect of activated
72 h in light 0.42* 0.40* 0.44*
1.22*
oxygen species (Paolacci et al., 1997).
In case of nephtytis leaves, gradual
decrease in chl a, chl b, and total pigments
was detected when plant leaves were
subjected for dehydration under light or
dark condition (Table 3). On the other hand,
dehydration stress resulted in increasing the
carotenoid pigments in comparison to those

Soluble, insoluble, and total carbohydrates
were estimated when tomato leaves were
dehydrated under light or dark conditions.
These parameters were shown in Table 4.
Under the influence of dehydration,
insoluble and total carbohydrate contents
decreased in comparison to those of control.
In three days, the reduction of insoluble and
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total carbohydrate content in dark was
higher than in light condition. On the other
hand,
soluble
carbohydrate
faction
increased with the increasing of dehydration
time but it was higher under light in
comparison with the dark condition. The
same results were obtained when nephtytis
detached leaves were subjected for the same
conditions (Table 5). In general, the
reduction in total carbohydrate content
resulted from the reduction of insoluble
carbohydrate fractions. Under these

conditions, either nephtytis or tomato plant
species exert many mechanisms to avoid the
negative effects of dehydration. One of
these mechanisms was the increase of
soluble carbohydrates. The decrease total
carbohydrate values may be due to the
corresponding decrease in photosynthesis,
which could be attributed to the decrease in
pigment content. Other reasons may be
responsible for the photosynthesis reduction
that the decrease of some important protein
in the photosystem II (Kushnir et al. 1987).

Table (4): Carbohydrates contents during dehydration of detached Lycopersicon esculentum leaves for
different periods under light or dark condition.
Treatment
Control
12 h in dark
24 h in dark
48 h in dark
72 h in dark
72 h in light

Soluble carbohydrates
88.06
77.80*
81.71*
116.45*
98.54*
114.16*

Insoluble carbohydrates
149.24
127.16*
123.95*
68.66*
66.02*
60.28*

Total carbohydrates
237.24
204.96*
205.66*
185.11*
164.56*
174.44*

Table (5): Carbohydrates contents during dehydration of detached Syngonium Podophyllum leaves for
different periods under light or dark condition.
Treatment
Control
12 h in dark
24 h in dark
48 h in dark
72 h in dark
72 h in light

Soluble carbohydrates
65.56
73.70*
65.56
92.25*
96.50*
75.59*

Insoluble carbohydrates
109.10
103.72
102.33
95.16*
75.07*
103.56*

Total protein content of tomato and
nephtytis leaves was influenced by
dehydration of detached plant leaves under
light or dark conditions as shown in Table 6
and Table 7. Insoluble and total protein
content decreased when detached leaves of
both investigated plants were dehydrated in
light or dark. On the other side, soluble
protein content increased when tomato or
nephtytis leaves were dehydrated under
light or dark condition. Plants accumulated
soluble substances that are normal cell
constituents particularly carbohydrates and
nitrogen-containing compounds during a
period of environmental stress (Joyce et al.
1992; Hervieu et al 1994; Hans et al. 1995).
Relative peroxidase activity in the two
plant species was influenced by dehydration
of plant leaves either in dark or light

Total carbohydrates
374.67
377.42
367.89
337.41*
198.58*
209.16*

conditions. In general, relative peroxidase
activities were high in all treatments in
comparison to those of control (fresh
leaves). The highest value of relative
peroxidase activity of plant leaves was
detected when nephtytis plant leaves
dehydrated
under
light
condition.
Furthermore, relative peroxidase activity
increased with the increase the dehydration
time under dark condition. Relative
peroxidase activity values in nephtytis
(Table 8) were higher than that of tomato
leaves. Studying of peroxidase is very
important because it use phenolic
compounds to detoxify reactive oxygen
species (Elstner and Osswald, 1994). The
antioxidative
function
of
phenolic
compounds is well known. They undergo
an electrodonating reaction towards
reactive radicals, creating phenoxy radicals
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which may be more stable than the oxygen
radical and await reduction by available
electron donors such as ascorbate (Elstner
and Osswald, 1994). In addition, the
balance between pro- and antioxidative
functions may, in turn, be regulated by
phenol-oxidizing enzymes (phenol oxidases
and peroxidases).
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Protein pattern indicated that dehydration
gave the same results under light or dark
condition. However, shade plant (Fig. 1)
was more sensitive than light grown plant
(Fig. 2). While one new polypeptide band
(148 KDa) was newly detected in nephtytis,
five polypeptide bands (74, 54, 50, 28, and
24 KDa) were disappeared under
dehydration condition.

Table (6): Protein content during dehydration of Lycopersicon esculentum leaves for different periods
under light or dark condition.
Treatment
Control
12 h in dark
24 h in dark
48 h in dark
72 h in dark
72 h in light

Soluble protein
95.5
102.8
110.0
136.5*
145.3*
146.4*

Insoluble protein
218.1
179.0
150.2
65.5*
108.9*
94.0*

Total protein
313.6
281.8
260.2
202.0*
254.2*
240.4*

Table (7): protein content during dehydrating of Syngonium Podophyllum leaves for different periods
under light or dark condition.
Treatment
Control
12 h in dark
24 h in dark
48 h in dark
72 h in dark
72 h in light

Soluble protein
61.6
83.5
115.8
94.6
138.4
153.5

Insoluble protein
229.6
201.3
151.4
162.2
91.2
105.2

Total protein
291.2
284.8
266.2
256.8
229.6
258.7

Table (8): Effect of hydration on relative peroxidase activity of Lycopersicon esculentum and
Syngonium Podophyllum leaves under light and dark conditions.
Treatment
Control
12 h in dark
24 h in dark
48 h in dark
72 h in dark
72 h in light

Relative peroxidase
activity.
tomato
100
265
240
316
431
502

On the other side, in tomato, while five
polypeptide bands (225, 183, 42, 37 and 21
KDa) were disappeared, eight new
polypeptide bands (188, 186, 153, 150, 129,
98, 36 and 19 KDa) were detected under
dehydration condition (Fig. 2).
Gene expression in shade plants was
strongly affected by dehydration especially
in the presence of light, where many

Relative peroxidase activity.
Nephtytis
100
126
220
366
586
764

polypeptide bands were disappeared. On
the other side, gene expression in tomato
leaves was changed in three days
dehydration where some bands disappeared
but other polypeptides were newly detected.
In xeric tolerant plant species, both NaCI
and mannitol exhibit the same gene
expression but the response of tomato to
NaCI and mannitol was different

Journal of Environmental Studies, Volume 2: 73-81. 2009.
(Hassanein 2004a). Dehydrin proteins were
induced by environmental stresses such as
dehydration (Hu et al. 2010). In accordance
with other reports, plants respond to
environmental stresses by induction or
repression in the synthesis of few
polypeptides.

Kda

1

2 3 4
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The induced polypeptides may play direct
or indirect role in the cellular adaptation to
abiotic stress (Ramagopal 1988; Hassanein
1999; Hassanein 2004c).

KDa

225

225

150

150

100

100

75

75

50

50

35

35

25

25

15

15

Fig. (1): Coommasseei blue- stained SDS-PAGE of
polypeptides of nephtytis leaves under the
influence of dehydration at light and dark
conditions. The plant leaves were subjected for
dehydration in dark for 48 (lane 2), and 72 hr (lane
3) as well as 72 hr in light (Lane 4). Control (lane
1): leaf obtained from plants grown under room
condition under full field capacity.

1

2

3

4

Fig. (2): Coommasseei blue- stained SDS-PAGE of
polypeptides of tomato leaves under the influence
of dehydration at light and dark conditions. The
plant leaves were subjected for dehydration in dark
for 48 (lane 2), and 72 hr (lane 3) as well as 72 hr
in light (Lane 4). Control (lane 1): leaf obtained
from plants grown under room condition under full
field capacity.

References:
Anderson C. A. 1983. Development of leaf
water deficits in detached green and
lime-chlorotic leaves of seedlings from
populations of Eucalyptus obliqua
L'Hérit. Plant and Soil 77: 171-181.
Asada K. (1994): Production and action of
activated
oxygen
species
in
photosynthetic tissues. In: Foyer CH,
Mullineux PM, eds. Causes of
photooxidative stress and amelioration
of defence systems in plants. Boca
Raton: CRC Press, 77–104.
Berenbaum1 M. R. ; Larson R. A. 1988.
Flux of singlet oxygen from leaves of
phototoxic
plant.
Cellular
and
Molecular Life Sciences. 44: 10301032.

Block G. B.; Patterson B. and Subar A.
(1992): Fruit, vegetables and cancer
prevention:
a
review
of
the
epidemiological evidence. Nutr. Cancer
18: 1-29.
Bowler, C.; Van Camp, W.; Van Montague,
M. and Inze, D. (1994): Superoxide
dismutase ill plants. Crit. Rev. Plant
Sci.13: 199- 218.
Brodribb T. J. Michele N. 2003. Holbrook
Stomatal
Closure
during
Leaf
Dehydration,Correlation with Other
Leaf Physiological Traits. Plant
Physiol., 132: 1–8.
Devlin R. M.; Witham E. H. 1986. Plant
Phsiology. CBS Pub.Dist. Delhi110032, India.

Journal of Environmental Studies, Volume 2: 73-81. 2009.
El-Khatib A. A.; Fayez K. A.; Hassanein A.
M. 1999. Adaptive rsponce of Ahagi
graecorum under different habitat
conditions. Acta Agron. Hungarica 47:
171-180.
Elstner, E. F. and Osswald, W. (1994):
Mechanisms of oxygen activation
during plant stress. Proc. Roy. Soc.
(Edinburgh) 102: 131-154.
El-Tayeb, M. A. & Hssanein, A. M. 2000:
Germination, seedling growth, some
organic
solutes
and
peroxidase
expression of different Vicia faba lines
as influenced by water stress. Acta
Agronomica Hungarica 48: 11- 20.
Fales F. W. 1951. The assimilation ans
degredation of charbohydrates by yeast
cells. J. Biol. Chem. 193: 113-124.
Gergoff G., Chaves A.; Bartoli C. G. 2010.
Ethylene regulates ascorbic acid content
during dark-induced leaf senescence.
Plant Science 178: 207-212.
Gerster H. (1997): The potential role of
lycopene for human health. J. Am.
College Nutr. 16: 109-126.
Goth R. W. and Keane J. 1997. A detachedleaf method to evaluate late blight
resistance in potato and tomato.
American Journal of Potato Research.
74: 347-352.
Hans J. B.; Donald E.N.; Richard G. J.
1995. Adaptation to environmental
stresses. Plnt Cell, 7: 1099-1111.
Hervieu F.; Ledily F., Billard J. B.; Huault
C. 1994. Effect of water-stress on poline
content
and
ornithine:
Amino
transferase activity of radish cotyledons.
Photochemistry 37P 1227- 1231.
Hassanein A. M. 1999. Alteration in protein
and esterase patterns of peanut in
response to salinity stress. Biol. Plant.,
42: 241-248.
Hassanein, A. M. 2004a: Hormonal
requirement
induced
different
regeneration pathways in Alhagi
graecorum. J. Plant biotech 6: 171-179.
Hassanein A. M. 2004b. Effect of relatively
high concentrations of mannitol and
sodium 1995. chloride on regeneration
and gene expression of stress tolerant
(Alhagi graecorum) and stress sensitive
(Lycopersicon
esculentum)
plant
species. Bulg. J. Plant Physiol. 30: 1936.

80

Hassanein A. M. 2004c. A study on factors
affecting propagation of shade plantSyngonium podophyllum. J. Appl. Hort.
6: 30-34.
HassaneinA. M.; and El-Khatib A. A. 1998.
Effect
of
different
temperature
treatments on water relations, growth
parameters, pigment contents and
isoenzyme pattern of expression of
cotton plants. Desert Inst. Bull, Egypt
48: 469-485.
Hobson, G. and Davies, J. 1971. The
Tomato, In: Hulme A (eds) The
Biochemistry of Fruits and Their
Products (pp. 337-482). Academic
Press, New York, London.
Hu L., Wang Z., Du H.; Huang B.
2010.Differential
accumulation
of
dehydrins in response to water stress for
hybrid and common bermudagrass
genotypes
differing
in
drought
tolerance. J. Plant Physiol. 167: 103109
Joyce P. A.; Paleg L. G.; Aspinall D. 1992.
The requirement for low intensity of
light in the accumulation of proline as a
response to water deficit. J. Exp. Bot.,
35: 209- 218.
Kalloo G. (1991): Introduction. In: Kalloo
G. (eds) monographs on theoretical and
applied
genetics
14,
Genetic
improvemcnt of tomato (pp. 1-9).
Springer-Verlag, Berlin, Heidelbcrg,
New York..
Kushnir S. G.; Shlumukov L. R.;
Pogrebnyak N. J.; Berger S.; Gleba Y.
1987.
Functional
cybrid
plants
possessing a Nicoiana genome and
Atropa plastome. Mol. Genet. 209: 159163.
Liu X., Wanga., Wanga ., Wua R., Phillipsb
J; Denga X. 2009. LEA 4 group genes
from the resurrection plant Boea
hygrometrica
confer
dehydration
tolerance in transgenic tobacco.Plant
Science. 176: 90-98.
Low, P. S.; Merida, 1. R. (1996): The
oxidative burst in plant defense:
function and signal transduction.
Physiol. Plant. 96: 533-542.
Lowry O. H.; Rosebrough N. S.; Farr A. L.;
Randall
R.
J.
1951.
Protein
measurement with the Folin-phenol
reagent. J. Biol. Chem. 193: 265- 275.

Journal of Environmental Studies, Volume 2: 73-81. 2009.
Maria Teresa Sanchez-Ballesta M. T.,
RodrigoM. G., Lafuente M. T., Granell
A.; Zacarias . 2004. Dehydrin from
citrus, which confers in vitro
dehydration and freezing protection
activity, is constitutive and highly
expressed in the flavedo of fruit but
responsive to cold and water stress in
leaves. J. Agric. Food Chem., 52:
1950–1957.
Mehler, A. H. (1951): Studies on the
reactions of illuminated chloroplasts. I.
Mechanism of the reduction of oxygen
and other Hill reagents. Arch. Biochem.
Biophys. 33: 65 - 77.
Metzner H.; Rau H.; Senger H. 1965.
Untersuchungen zur synchronisierbarkeit
einzelnerpigment
Mangel
mutant von Chlorella. Planta 65: 186194.
Naomi O., Juareza M. T., Jacksonb D.,
Yamaguchia, J. C., Banowetzd G. M;
Hake S. 1999. Leaf senescence is
delayed in tobacco plants expressing the
maize homeobox gene knotted1 under
the control of a senescence-activated
promoter. Plant Cell, 11: 1073-1080.
Ogweno J., Songa X., Hua W., Shia K,
Zhoua Y. Jing-Quan Y. 2009. Detached
leaves of tomato differ in their
photosynthetic physiological response
to moderate high and low temperature
stress. Scientia Horticul. 123: 17-22.
Paolacci, A. R.; Badiani, M.; D'Awnibale,
A.; Fusari, A.; Matteucci, G. (1997):
Antioxidants and photosynthesis in the
leaves of Triticum durum Desf.
Seedlings acclimated to non-stressing
high temperature. J. Plant Physiol. 150:
381- 387.
Polle, A. (1995): Mehler reaction: Friend or
foe in photosynthesis. Botaica Acta.
109: 84-89.
Rao A. and Agarwal S. (2000): Role of
antioxidant lycopene in cancer and heart
disease. J. Am. College Nutr. 19: 563569.
Schlegel H. G. 1965. Die Verwertung
organischer Suren durch Chlorella in
Licht. Planta 47: 510-515.
Su J., Shen O., Ho T. D., and Wu R. 1998.
Dehydration-stress-regulated transgene
expression in stably transformed rice
plants. Plant Physiol. 117: 913–922.

81

Wakamatsu K., Takahama U. 1993. Change
in peroxidase activity and in peroxidase
isoenzyme in carrot callus. Physiol.
Plant. 88: 167-171.

Journal of Environmental Studies (JES)
Journal language: The journal accepts English and Arabic manuscripts.
The journal of JES is published quarterly in March, June, September and December.
A- Focus and Scope: The Journal of Environmental studies (JES) is official journal
sponsored by community and environmental sector, Sohag University, Sohag, Egypt.
The journal's scope is very broad including studies in the following fields: (1)
pollution, habitat degradation and land management. (2) Applied and theoretical
aspects of natural and social sciences in concern with the relationship between
society and the life-supporting ecosystems upon which human well-being ultimately
depends. (3) Abiotic factors affect on human health as well as on living organisms.
(4) New ideas, theories, techniques and methods, and experiences related to plant
and animal ecology as well as biodiversity.
B-Submission of Manuscript: To submit a manuscript for publication in JES
authors should state in the covering letter that no part of the article is being
considered for publication or has been published elsewhere. Also, all authors have
approved the paper for release and are in agreement with its content. Upon
acceptance of the submitted article by JES, the author(s) should agree to transfer
the copyright of the article to the journal. A copy of the publishing agreement will be
sent to the author(s) of papers accepted for publication; manuscripts will be
processed only after receiving a signed copy of the agreement.
D-Preparation of the Manuscript: The manuscript must be typed on one side A4
paper, with margins (2.5 cm on each side), font size 12, Times New Roman and
double spacing. All pages should be numbered consecutively in the center at the
bottom of each page. Common names of the organisms should be included in both
abstract and the body of the paper. Italics should be used for the scientific names of
genus and lower. Meaning of the symbols should immediately mentioned after the
first use.
Journal of JES Accept the following categories of papers:
Short communications: Publication of the manuscript under this category will be
under the decision of authors and the Editorial Office. Short communications,
including no more than 4 Figures or Tables, are published:
General papers: There is no fixed limit to the length of full research articles but a
concise presentation is encouraged.
Reviews: Authors who wish to submit review should first contact the Journal Editor
because only selected topics will be considered for publication.
Lectures: Authors who wish to submit short or long lectures should first contact the
Editor because only selected topics will be considered for publication.
Title: The title should be stated as short as possible, without abbreviation and give
some indication about the work subject.

Abstract: The abstract should be concise and informative, not exceeding more than
350 words. In the abstract, the purpose of the work, basic procedures, main results
and conclusion should be stated.
Keywords: Supply no more than eight keywords that describe the main content of
the article but they should different than those in the title of the manuscript.
Introduction: Some of the historical bases on the subject of the work should be
provided. State the significance of the work and how it complements previous
knowledge in the field of the work. The motivation or purpose of your research
should appear at the end of the introduction section.
Materials and Methods: Supply the name and location of the used materials. Give
the model number for equipment used. Statistical procedure is important. The
author(s) should provide clear description of the used experiments necessary for
anyone to repeat the work.
Results: Results should be written concisely and without interpretation. Tables
should be stated at the end of the manuscript. Figures should be included in a
separate file.
Discussion: Answer all questions that are suggested by the results of your study.
You should clearly differentiate between your results and the data obtained by
others. Interpret your results and compare them with the results of previous studies.
Point out results that do not support the speculations or the findings of previous
studies.
References:
Hassanein A. M. Somatic embryogenesis of cucumber (Cucumis sativus L) using seed
cuttings obtained from pre-mature fruit. Plant Biotechnology 20: 275-281, 2003.
Ochatt S.J., Delaitre C., Lionneton E., Huchette O., Patat-Ochatt E.M. and Kahane R.
In vitro Biotechnology, for one aim, the breeding of quality plants with a wide array
of species. In: Crops: Growth, Qulity and Biotechnology, R. Dris (eds). WFL
Publisher, Helsinki, Finland, Pp: 1038- 1067, 2005.
E-Publication Fees: Egyptian will be billed 350 Egyptian pounds for 15 pages + 10
Egyptian pounds for each extra page. International authors will be billed for 100.00
US Dollars per 10 printed pages once the paper has been accepted for publication, 5
US $ for each extra page. The fees will be paid by post, Cash, Check or Visa. The
count number is: 9/450/80792/2; Sohag University Marketing Services Centre
(SUMSC). Sending money by Western Union (or others) will be preferred.
Subscription information: The journal of JCES is published quarterly in March, June,
September and December. Authors will receive their published works as PDF files +
10 original reprints. JCES can send also any requested number of reprints, in this
case, the authors will pay 3$/reprint + 10$ for mail.
Subscription price per year: Institution: 160$; Personal: 120$; Egyptian Institution:
200 Egyptian pounds; Egyptian researcher: 120 Egyptian pounds.

