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ABSTRACT 

Salinity is one of the major abiotic stresses which affected on plant growth and reduces plant productivity. Antioxidants 
compounds considered as one of the methods and strategies to ameliorate the deleterious effects of salinity stress on plants to 
reduce the effect of oxidative stress. Field experiment was carried out at Sinnuris District which located mainly adjacent to 
Lake Qarun (saline soil) at El Fayoum Governorate (latitude 29°20  and 29°30  N and longitude 30°43  and 30°56 E) during 
2015/2016 and 2016/2017 growing seasons to study the effect of relation between three application methods (seed soaking, 
foliar spraying and seed soaking plus foliar spraying together) and four concentrations (without treatment, tap water, 100 
ppm and 200 ppm of ascorbic acid) of ascorbic acid on some biochemical and physiological characteristics, antioxidant 
enzyme activity as well as growth, yield and quality of sugar beet (Beta vulgaris var. saccharifera, L.) under salt stress 
conditions. The treatments were arranged in a strip-split plot design with three replications. The vertical plots were occupied 
with three application methods while, the horizontal plots were devoted to four ascorbic acid treatments. 
Results showed that application of soaking sugar beet seed in ascorbic acid (AsA) plus foliar spraying at 50 and 70 days 
from sowing significantly increased chlorophyll a, b and carotenoides, LAI, catalase (CAT) and  superoxide dismutase 
(SOD) activities , yield components and sucrose % in both seasons while juice impurities (K, Na and α -Amino -N) were 
decreased and significantly increased root yield by (9.19, 9.63%) and sugar yield by (13.43, 15.59%) compared to AsA 
applied as a seed soaking or foliar spray in the 1st season and the same trend was attained in the 2nd season.  
Applying 200 ppm of ascorbic acid was more effective and significantly increased root and sugar yields and sucrose % and 
caused more reduction in juice impurities in comparison to the control, in both seasons.  
Higher stomata area, lower stomata density and stomata closure% were recorded by seed soaking plus foliar spraying with 
200 ppm AsA treatment for upper and lower surface of sugar beet leaf. 
Applying seed soaking plus foliar spraying by 200 ppm of ascorbic acid significantly increased root yield by (6.99 and 4.54 
ton/fed) and sugar yield by (2.19 and 2.06 ton/fed) over that gained by untreated plants in the 1st and 2nd seasons. 

Keywords: Sugar beet, salinity, ascorbic acid, application methods, enzyme activities, stomata.  

INTRODUCTION 

Salt stress is one of the world wide abiotic 
factors which caused inhibition of soil micro-
organisms' and cause damage in plant growth and its 
yield. In most of the cases, the negative effects of 
salinity have been attributed to increase in Na + and 
Cl – ions. In different plants, salinity at higher levels 
may cause membrane damage, nutrient imbalance, 
altered levels of growth regulators, enzymatic 
inhibition and metabolic dysfunction, including 
photosynthesis which ultimately leads to plant death 
(Hasanuzzaman et al. 2012). Biochemical and 
molecular studies of salt stress responses in plants 
have revealed significant increases of reactive oxygen 
species (ROS), including singlet oxygen (1O2), 
superoxide (O2– ), hydroxyl radical (OH•) and 
hydrogen peroxide (H2O2) (Ahmad et al. 2012). 
These radicals cause peroxidation of membrane 
lipids, destruction of skeleton structure and 
dysfunction of cell (Yin, et.al 2011). El-Fayoum 
Governorate is a natural depression in the Eocene 
limestone plateau located at about 90-km southwest 
of Cairo. Sinnuris District in the eastern-north part of  
Fayoum depression. These areas are located mainly 
adjacent to Lake Qarun which covers an area of about 
210 km 2 of salty water of average 33.9–37.6 g.L

−l
 

(FWMP, 1999) however the increase in salinity 
indicates annual salt accumulation in Qarun is still as 
much as 70–85 mln.kg/year (Shadrin et al. 2016) and 

thus the capacity of the salt extraction process must 
be increased to prevent further salinity increases in 
the future ,where, poor drainage conditions, shallow 
saline groundwater, and clayey soils with low 
permeability occurred, soils are also very saline. The 
storing capacity of the lake and its salinity are 
considered main limiting factors for agriculture 
development in Fayoum Governorate (Euroconsult, 
1992). In order to tackle salinity problem, choice of 
crop that can utilize or tolerate high salt levels in soil 
and/or irrigation water should be included in 
agricultural programs. Sugar beet is one of the most 
salt tolerant crops, but with less tolerance during 
germination, emergence and seedling stage (Maas, 
1986). Rhoades and Loveday (1990) indicated that, 
sugar yield of sugar beet was not affected by salinity 
up to an electrical conductivity value of soil paste 
extract (ECe) of 7dSm.  

Over-production of reactive oxygen species 
(ROS) in plants under stress conditions is a common 
phenomenon. Plants tend to counter this problem 
through their ability to synthesize ROS neutralizing 
substances including non-enzymatic and enzymatic 
antioxidants. In this context, ascorbic acid (Vitamins 
C) is one of the universal non-enzymatic antioxidants 
having substantial potential of not only scavenging 
ROS, but also modulating a number of fundamental 
functions in plants both under stress and non-stress 
conditions. Most efficient role of AsA is to protect 
lipids and proteins against salinity -induced oxidative 
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adversaries (Naz et al., 2016), enhancing plant 
growth, rate of photosynthesis, transpiration, and 
oxidative defense potential and photosynthetic 
pigments, it also has a role in cell division and cell 
enlargement, stomatal regulations (Barth  et al., 
(2006) , as well as acting as a co-factor for many 
enzymes. Additionally, ascorbic acid protects 
metabolic processes against H2O2 and toxic 
derivatives of oxygen which affect various enzyme 
activities and decreases the damage caused through 
oxidative processes by functioning in synergy with 
other stabilizing membranes and antioxidants (Shao et 
al., 2008). Foliar application of AA at 200 mg l–1 
decreased the adverse effect of salinity that was 
accompanied by a significant increase in plant growth 
of flax cultivars (El-Hariri et al. 2010). Applied ASA 
(250 mg/L) as (seed soaking, foliar spraying or seed 
soaking and foliar spraying together) were the most 
effective in increasing all yield and it`s parameters 
compared with water as control and decreased the 
harmful effects of salinity stress of faba bean plants 
(Sakr et al. 2014). Abido et al. (2015) showed that 
foliar spraying with 150 ppm of ascorbic acid 
improved growth attributes, yield and its components 
of sugar beet. Samin et al. (2016) observed that 
treated Solanum melongena with ascorbic acid 
(100ppm and 200ppm) showed increase in plant 
height, root length, in saline environments as 
compared to control plants . Elsayed (2017) reported 
that, the interaction between salinity stress and seed 
soaking (0.5 mM ASA) was significant for whole 
plant and root fresh and dry weights, and chlorophyll 
content index of sugar beet. Jagdish et al. (2017) 
recorded that, foliar spraying 1.0 mM ascorbic acid, 
improved the SOD activity, total chlorophyll, yield 

attributes, of mungbean (Vigna radiata L.) under salt 
stress condition.   

The current study took-place to study the 
effects of different Ascorbic acid (ASA) 
concentrations and methods of their application on 
yield and quality of sugar beet under Sinnuris 
District conditions, Fayoum governorate, Egypt.   

MATERIALS AND METHODS 

Field experiments was conducted at Sinnuris 
District, Fayoum Governorate (latitude 29°20 and 
29°30 N and longitude 30°43 and 30°56 E) during 
2015/2016 and 2016/2017 seasons to evaluated 
different ascorbic acid (AsA) application methods 
and concentrations and their interactions on some 
Biochemical and physiological Characteristics, 
antioxidant enzyme activity as well as growth, yield 
and quality of sugar beet (Beta vulgaris var. 
saccharifera, L.) grown under salinity stress 
condition. This area is mainly located adjacent to 
Lake Qarun where poor drainage conditions, shallow 
saline groundwater, and clayey soils with low 
permeability occurred. In the study area, soil is also 
very saline (Fig. 1). The present work included 12 
treatments, represented the combinations of three 
application methods (seed soaking, foliar spraying 
and seed soaking plus foliar spraying) and four 
ascorbic acid treatments (without treatments 
(control), tap water, 100 and 200 ppm). The 
treatments were arranged in a strip plot design in 
three replicates. The vertical plots were occupied 
with three application methods while, the horizontal 
plots were devoted to the four ascorbic acid 
treatments. Each experiment basic unit area was 
15.00 m

2
 including five ridges of 0.60 m apart and 

5.0 m long , with 20-cm hill spacing. 

 

Fig. 1: Location map of the study area 

Seeds soaking treatments were done for 12 
hours in water or ASA, and then air dried before 
sowing, whereas foliar spraying treatment or seeds 

soaking and foliar spraying together treatment were 
sprayed with foliar solution volume (350 L/faddan) 
by hand sprayer (for experimental plots)  after 50 and 
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70 days from sowing (DFS) until saturation point. 
Ascorbic acid was obtained from El- Gomhouria CO, 
for Trading Chemicals and Medications. Seeds of 
sugar beet multi-germ variety "Magribel" were sown 
at 20

th
 and 26

th
 October, while harvesting was done 7 

months later in the first and second seasons. Soil 
samples were taken at random from the experimental 

site at a depth of 0-30 cm from soil surface. 
Mechanical and chemical analyses were carried out 
according to the standard methods (Ryan et al., 1996) 
(Table 1). The recommended agricultural practices 
for growing sugar beet were followed according 
recommendation.  

Table.1 Physical properties and some chemical analysis of experimental soils for 2015/2016 and 

2016/2017 seasons  

Physical properties Chemical properties 

Seasons Fine sand % Silt % Clay % Texture pH (1:2:5) EC (ds/m) 

2015/2016 24.70 37.10 38.20 
Clay loam 

8.16 8.60 

2016/2017 25.30 36.90 37.80 8.14 8.50 

Soluble Cations  (meq/l) Soluble Anions  (meq/l) 

 Ca++ Mg++ Na+ K+ HCO3
- Cl- SO4

- CO3
= 

2015/2016 25.21 19.19 40.20 1.25 6.69 70.90 8.26 - 

2016/2017 25.70 19.55 39.60 1.22 6.72 70.71 8.64 - 

Available Macronutrients (mg/kg) Available Micronutrients  (mg/kg) 

   N P K Fe Mn Zn Cu 

2015/2016 39.60 5.25 147.50 12.25 6.50 1.20 4.50 

2016/2017 42.50 4.75 145.00 11.50 7.20 0.85 4.25 

Studied traits 

After 120 days from sowing, random samples 

of sugar beet plants were taken from each sub plot 

to determine the following traits: 

1. Leaf area index (LAI) = leaf area per plant 

(cm
2
) / Plant ground area (cm

2
). 

2. Photosynthetic pigments, i.e. chlorophyll a, b 

and carotenoides (mg/g leaf fresh weight), 

which were determined according to the 

method of Wettstein (1957).      

3.  Antioxidant Enzyme Activities: Super oxide 

dismutase (SOD) and Catalase (CAT) activities 

(Unit g
-1

 protein) were estimated by the method 

of Beyer and Fridovich (1987).  

4- Leaf stomata measurements: The morphological 

changes of stomata (stomata density (No. mm
2
), 

area (µm) and stomatal closure (%) for adaxial 

(upper) and abaxial (lower) surface of fully 

expanded leaves from mature leaf from different 

treatments were measured through Transmission 

Electronic Microscope (TEM) Model JEOL 

JEM-1400 (Jeol Ltd., Tokyo, Japan) linked with 

the software program at TEM lab (FA-CURP) 

Faculty of Agriculture, Cairo University Research 

Park.  

At harvest time (210 day from sowing), ten 

plants were randomly chosen from each plot to 

determine the following traits: 

1- Root length (cm). 

2- Root diameter (cm). 

3- Root fresh weight g/plant 

4- Weight per plot was obtained and used to 

calculate root yield per-faddan. 

5- Sugar yield (ton fad
-1

) = Root yield (ton) x 

Extracted sugar %. 

Quality measurements  

1. Sucrose percentage was determined by using 

Sacharometer on an extract of fresh macerated 

root according to the procedure of the El-Fayoum 

Sugar Company (Le-Docte,1972), juice impu-

rities contents (K, Na and α-amino N) were 

estimated as meq/100 g beet were determined by 

using Analyzer –HG in reception laboratory in 

El–Fayoum Company. 

2. Sugar lost to molasses percentage (SLM %) was 

calculated by the following formula, according 

to Devillers (1988): 

SLM% = 0.29+(Na + K)0.343+0.094 (α-amino N). 

Statistical analysis:  

The collected data of the studied traits were 

statistically analyzed as shown by Snedecor and 

Cochran (1980). Treatments means were compared 

using LSD test at 5% of probability. 

RESULTS AND DISCUSSIONS 

Photosynthetic pigments, leaf area index 

and antioxidant enzymes activities:         

Results illustrated in Table (2) showed that, 
different application methods (seed soaking, foliar 
spraying and seed soaking plus foliar spraying) 
significantly affected leaf area index (LAI), 
photosynthetic pigments, antioxidant enzyme 
activities, in both seasons. Under saline soil 
conditions, it was noticed that, treatment of soaking 
sugar beet seeds before sowing in ascorbic acid
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(AsA) solution plus foliar spraying  at 50 and 70 days 

from sowing (DFS) enhanced and produced the 

maximum LAI (3.68 and 4. 64), chlorophyll a (3.18 

and 3.26), chlorophyll b (1.78 and 1.84) and 

carotenoides (0.632 and 0.641) as well as catalase 

activity (0.188 and 0.193) and superoxide dismutase 

activity (54.42 and 56.23) compared to the other two 

application methods  in the 1
st
 and 2

nd
 seasons, 

respectively. This observation coincides with those 

found by Samin et al. (2016), Elsayed (2017) and 

Jagdish et al. (2017).  

Concerning ascorbic acid concentrations, it was 

noticed that plants treated with 100 and /or 200 ppm 

concentrations of ascorbic acid (AsA) significantly 

affected chlorophyll a, b and carotenoides, LAI, 

catalase activity (CAT), superoxide dismutase 

activity (SOD) in both seasons with exception, 

chlorophyll b which was insignificant in the 2
nd

 

season as compared with untreated plant (control) 

and water tap treatment (Table 2). The maximum 

increases were observed with 200 ppm ascorbic acid, 

which enhanced chl.a by (33.20 and 40.23%), 

Carotenoids by (37.89 and 37.88%), LAI by (18.83 

and 20.57%), catalase activity (CAT) by (4.97 and 

5.46%), Superoxide dismutase activity (SOD) by 

(9.44 and 11.91 %), more than the control(untreated) 

in the 1
st
 and 2

nd
 seasons, respectively. No significant 

differences were observed between 100 and 200 ppm 

of AsA concentrations for chl.a in the 2
nd 

season. 

Several studies were reported about the AsA-

regulation of antioxidant defense metabolism in 

different plants grown under salinity stress 

conditions, e.g., canola by (Bybordi, 2012), 

Abelmochus esculentus (Raza et al. 2013), barley 

(Hordeum vulgare) (Agami, 2014). Furthermore, 

Athar et al. (2009) found that application of AsA 

at100 mg L
−1

 improved growth, and activities of 

superoxide dismutase (SOD), and catalase (CAT) 

antioxidative enzymes in wheat. The stimulation 

effect of ascorbic acid on plant under stress condition 

might be due to the substantial role of ascorbic acid in 

many metabolic and physiological processes and 

counteracting the adverse effects of salinity (Shaddad 

et al., 1990), regulation of photosynthesis, hormone 

biosynthesis and regeneration of other antioxidants, 

plant defense against oxidization by scavenger of the 

toxic species of activated oxygen, cofactor of  key 

enzyme as well as the role of ascorbate in 

photosynthesis and involvement both in the electron 

transport of photosystems and oxidized system of 

chloroplasts. Panda and Khan (2003) added that, AsA 

is absorbed readily after exogenous application and 

moves within the plant Hameed et al. (2012).  

Root length, diameter and fresh weight and 

root and sugar yields: 

As shown in Table (3) root length, diameter and 
fresh weight, root and sugar yields/fad significantly 
affected by the three application methods of AsA acid 
in both seasons with exception root diameter in the 1

st
 

season. Soaking sugar beet seeds before sowing in 
ascorbic acid (AsA) solution plus foliar spraying  at 
50 and 70 days from sowing, significantly increased 
root yield by (9.19, 9.63% and 9.88, 11.02%) and 
sugar yield by (13.43, 15.59% and 5.41, 9.24%) as 
compared with soaking seed and /or foliar spray in 
the 1

st
 and 2

nd
 seasons, respectively with insignificant 

differences between them in both seasons. While 
foliar spraying came in the second rank. On the other 
hand, seed soaking application recoded the minimum 
values of all last mention traits, except for, root and 
sugar yields which recorded the lowest values with 
exogenous application in both seasons. Similar trends 
could be seen in the results of Abido et al. (2015) and 
Elsayed (2017). By contrast, Azooz et al. (2013) 
found that pretreatment with ASA resulted in a 
significant increment of yield of broad bean (vicia 
faba, L.).  

Data in Table (3) indicated that, root length, 
diameter and fresh weight, root and sugar yields 
/fad significantly increased due to plants treatment 
with100 and /or 200 ppm of AsA compared to 
untreated plant (control) and water tap treatment 
either soaking or foliar spray in both seasons. The 
most beneficial AsA concentration was 200 ppm, 
at which the root were longest (23.47 and 24.33 
cm) and the widest (11.00 and 11.08 cm), 
produced the greatest fresh weigh per plant (0.875 
and 0.941g/plant) and enhanced root yield by 
(32.89 and 23.27 %) and sugar yield by (20.87and 
53.85%) more than the control in the 1

st
 and 2

nd
 

seasons, respectively. Similar results were 
obtained by Jagdish et al. (2017), Elsayed (2017) 
and Samin et al. (2016).  This is might be 
attributed to the role of AsA in plant cell division, 
cell expansion, growth and development and 
senescence (Zhang 2013). Ascorbic acid beneficial 
effect on plant growth and root length could be 
attributed to the involvement of ascorbic acid in 
root elongation regulation and cell vacuolation 
(Smirnoff, 1996). 

Sucrose %, potassium, sodium, alphaamino 

contents and sugar lost to molasses %: 

Soaking sugar beet seed plus foliar spraying, 
significantly increased sucrose % by 1.37, 2.08 % 
and 1.49, 2.35% over the other applications 
methods, i.e.; soaking seed and /or foliar spray in 
the 1

st
 and 2

nd
 season, respectively, and gave the 

best result for the reduction of juice impurities (K, 
Na and α -Amino -N) and sugar lost to molasses % 
in both seasons (Table 4). 
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Data in Table (4) also showed that, treated sugar 
beet plant by 100 and /or 200 ppm ascorbic acid 
significantly affected sucrose %, impurities (meq/100 
g beet) i.e. K and Na in both seasons and sugar lost to 
molasses% with exception α-Amino–N in both 
seasons and sugar lost to molasses% in the 1

st
 season. 

The maximum increases were observed by treated 
plant with 200 ppm ascorbic acid, which enhanced 

sucrose % by 1.34 and 1.83% more than the control 
and caused significant reduction in juice impurities 
potassium and sodium in both seasons and sugar lost 
to molasses % as compared  to control. The same 
trend was recorded by Abido et al. (2015)  whose 
showed that, spraying sugar beet  with 150 ppm 
ascorbic acid recorded significant increase in sucrose 
% than control (without treatment).  

Table 4: Sucrose%, Impurities (Na, K and α-amino-N) and sugar lost to molasses (SLM %) of 

sugar beet juices as affected by different application methods and concentrations of 

ascorbic acid and their interaction during 2015/2016 and 2016/2017 seasons. 

Treatments Sucrose% 
Impurities (meq/100 g beet) 

K Na α-Amino-N SLM% 

Application methods 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Seed soaking                        17.53 17.87 4.01 3.96 2.23 2.33 1.34 1.35 2.56 2.57 

Foliar spraying                     16.82 17.01 4.32 4.33 2.34  2.18 1.31 1.33 2.70 2.65 

Seed soaking and foliar spraying  18.90 19.36 3.55 3.62 2.09 2.07 1.19 1.21 2.34 2.36 

LSD at 5% 0.21 0.14 0.26 0.42 0.19 0.21 0.09 0.08 0.20 0.19 

Ascorbic acid  concentrations    

Untreated (control)                                                                                     17.15 17.20 4.10 4.08 2.32 2.29 1.38 1.40 2.62 2.61 

Water                                    17.19 17.41 3.98 4.04 2.26 2.25 1.35 1.38 2.56 2.58 

100 (ppm)                                   18.17 18.68 3.95 3.91 2.12 2.13 1.22 1.20 2.49 2.47 

200  (ppm)                                        18.49 19.03 3.83 3.83 2.19 2.10 1.18 1.21 2.46 2.44 

LSD at 5% 0.17 0.26 0.16 0.12 0.09 0.07 NS NS NS 0.05 

Interactions  * * NS NS NS NS NS NS NS NS 

K= Potassium;  Na= Sodium ;  SLM= Sugar lost to molasses;  1st = First season;    2nd    = Second season  

Analysis of stoma morphological parameters:  

The effect of different application methods and 
concentrations of ascorbic acid (AsA) on morpho-
logical changes of stomatal characteristics (Stomata 
area, density and closure %) for upper (adaxial) and 
lower (abaxial) surfaces of sugar beet leaf are shown 
in Fig. (1 and 2). Individual response to different 
application method of AsA concentrations was 
observed for each parameter of stomata. Largest area 
or size and lower density of stomata for both adaxial 
and abaxial leaf surfaces, as well as, lower closure%  
were recorded by application of seed soaking with 
AsA and foliar spraying together followed by foliar 
spraying treatment while the higher density and 
smaller size of stomata was observed by seed soaking 
treatment at all AsA concentrations. Treated sugar 
beet plants with (100 and 200 ppm) of AsA or 
distilled water as seed soaking ,foliar spraying or seed 
soaking plus foliar spraying gave the highest stomata 
size and lower density and closure% than those 
untreated plant (control) for upper and lower surfaces 
of sugar beet. Increasing concent-rations of ascorbic 
acid from 100 to 200 ppm lead to an increase in 
stomata area for both leaf surfaces. The microscopic 
analysis (Image a, b, c, and d) showed that: higher 
stomata area, lower stomata density and stomata 
closure % were recorded by seed soaking plus foliar 
spraying application with 200 ppm AsA for upper and 
lower surfaces of sugar beet leaf (Images a and b). On 

the other hand, untreated sugar beet plants by AsA 
(control) affected all stomata parameter and recorded 
the higher stomata closure %, and reduced dimensions 
of stomata in both beet leaf surfaces (Images c and d) 
this might be due to Salinity that caused both water 
stress and osmotic stress in plants and that 
accumulated salt ions had a toxic effect on plants and 
decreased leaf turgor, further causing stomata closure 
and decreases of stomata size (Chaves et al. 2009). 
Our results also confirm that, stomatal density is 
inversely related to leaf area and that salinity might 
increase stomatal density by causing reduction of leaf 
area. Higher density and smaller size of stomata is a 
form of adaptation to salinity, because it allowed 
plants to be more efficient in water transport 
regulation and transpiration (Dickison, 2000) added 
that, stomatal density might increase with leaf size 
reduction to overcome a simple geometric practicality 
of fitting enough functional stomatal units per unit of 
leaf surface area to meet the desired CO2 flux and to 
service photosynthetic capacity (Franks and Farquhar, 
2007). Ascorbic acid (AsA) is the major antioxidant 
that scavenges H2O2 which an important stress 
signaling function and promotes stomata closure 

(Chen and. Gallie 2004). These results are in 
harmony with those achieved by Arafa et al. (2014) 
whose concluded that, soaking seeds of sweet pepper 
plant in ascorbic acid at 50 mg/L might be useful for 
overcoming the harmful effects of salinity on the 
stomata density on both leaf surfaces. 
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Fig. (1): Stomatal area (µm) and density (No. mm
-2

) for upper (U) and lower (L) surfaces of sugar 

beet leaf as affected by different application methods of AsA concentrations in 2015/2016 season. 
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Fig. (2): Stomatal closure% for upper and lower surfaces of sugar beet leaf as affected by different 

application methods of AsA concentrations in 2015/2016 
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Image a and b: Electron microscopic images (magnification300 x) of adaxial (imag a) and abaxial 

(image b) surface of sugar beet leaf showing the effect of seed soaking plus foliar spraying 

treatment with 200 ppm AsA 

 

 

 

 

 

 

 

 

 

 

Image c and d: Electron microscopic images (magnification300 x) of adaxial (image c) and abaxial 

(image d) surface of sugar beet leaf showing the effect of untreated sugar beet plants with AsA 

(control)     

Interaction effects: 

 The effect of the interaction between 

application methods and different treatments of AsA 

were significance in their effect on chlorophyll a, b 

and carotenoides, superoxide dismutase (SOD) 

activity,  root and sugar yields  and its components 

and sucrose % in both seasons as shown in Tables (5 

and 6) which cleared that, ascorbic acid at 200 ppm 

when applied as a seed soaking plus foliar spraying 

proved most effective to reduced salt stress inhibition 

followed by ascorbic acid at 100 ppm. The 

aforementioned treatment significantly increased root 

yield by (6.99,6.80 and 4.54,3.95 ton/fad) and sugar 

yield by (2.19,1.02 and 2.06,1.11 ton/fed) over that 

gained by untreated plants in the 1
st
 and 2

nd
 seasons, 

respectively. 

CONCLUSION 

It could be concluded that application of 

ascorbic acid at 200 and or 100 ppm as a seed 

soaking plus foliar spraying had proved as the 

most effective treatment to reduced salt stress 

inhibition and resulted in sugar beet maximum root 

and sugar yields/fad under this experimental 

conditions. 
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ىجهاد الملحالا تحت ظروفلحمض الأسكوربيك على بنجر السكر  طرق إضافة وتركيزاتأثير ت  

الفتاح عبذ محمذ ايمٍان
1

 2كرم عبد الصادق – 

 مركز البحوث الزراعية  -معهد بحوث المحاصيل السكريةب قسم بحوث الفسيولوجي والكيمياء 1
 مركز البحوث الزراعية  -معهد بحوث المحاصيل السكريةب الزراعية المعاملات بحوث قسم 2

 

التي تؤثر على نمو النبات ويقلل من إنتاجيتها. تعتبر مضادات الأكسدة الإجهاد البيئى احد عوامل  والاجهاد الملحى ه
اليب والاستراتيجيات المتبعة لتخفيف الآثار الضارة لإجهاد الملوحة على النباتات و لتقليل تأثير الإجهاد واحدة من الأس

التأكسدي. اقيمت تجربتان حقليتان بمنطقة سنورس التي تقع بشكل رئيسي بجوار بحيرة قارون )تربة مالحة( في محافظة الفيوم 
 2015/2016(  خلال موسمى الزراعة E 56°  30و  43°  30وخط الطول  N 30°  29و  20°  29)خطي العرض 

)نقع البذور ، رش الأوراق ، نقع البذور بالإضافة إلى  لدراسة تاثيرثلاث طرق لاضافة حمض الاسكوربك  2016/2017و
عض جزء في المليون( على ب 200و  100)بدون معاملة )كنترول( ، ماء الصنبور ،  تركيزاترش الأوراق معًا( و أربعة 

النمو  على بعض صفاتالخصائص الكيميائية الحيوية والفسيولوجية ونشاط بعض إنزيمات مضادات الأكسدة  وكذلك 
 .، مكررات ثلاث في المتعامدة الشرائحجودة بنجر السكر المنزرع تحت ظروف الاجهاد الملحى. تم استخدام تصميم و  وحاصل

 اوضحت النتائج التالى:
يومًا  70و  50( بالإضافة إلى الرش الورقي عند عمر AsAكر في حمض الأسكوربيك )نقع بذور بنجر السادى  -

 ، ) أ ( الكلوروفيل زيادة معنوية فى متوسطاتو اعطى   إلى تخفيف التأثير الضار لملوحة التربةمن الزراعة 
السوبرأوكسيد  نزيميةزيادة معنوية في فعالية مضادات الأكسدة الإو دليل مساحة الاوراق و  والكاروتينيدات )ب(

في  ( و مكونات المحصول والنسب المئوية للسكروز ٪ وانخفاض الشوئبCAT) الكاتاليز و (SOD) دسميوتيز
 15,59،  13,43و )( ٪ 9,63،   9,19بنسبة ) فدان/والسكر الجذور حاصلازيادة عن  الموسمي ,فضلاً  كلا
 نفس الاتجاة كان فى الموسم الثاني.مقارنة  بمعاملتى نقع البذور أو الرش الورقى في الموسم الأول.( ٪ 

حاصل جزء في المليون من حمض الأسكوربيك  كان أكثر فاعلية وزاد  200تطبيق على  ان  النتائج دلت -
 .الموسمين كلا فى كنترولمقارنة بالشوائب االسكروز وانخفاض النسب المئوية للالسكر  و  حاصل ر وو الجذ

تم تسجيل أعلى مساحة و أقل كثافة للثغور و نسبة الثغور المغلقة للأسطح العلوية والسفلية لأوراق بنجر السكر  -
 جزء في المليون.  200من خلال نقع البذور مع الرش الورقي بحمض الاسكوربك بتركيز 

جزء 200الرش الورقي لحمض الاسكوربك بتركيز عند نقع البذور مع  تحقق اعلي حاصل جذور وحاصل سكر -
و  2,19السكر بمقدار ) حاصلطن / فدان(  4,54و  6,99الجذور بمقدار ) حاصلفى المليون  حيث زاد 

 .في الموسمين الأول والثاني على التوالى فىطن / فدان( مقارنة  بالكنترول  2,06
على صفات النمو ة للإجهاد الناشئ عن ملوحة التربة يتضح من هذا البحث انه يمكن التغلب على الآثار الضار 
نباتات بنجر السكر باستخدام المواد المضادة للأكسدة والمحصول ومكوناته والمحتويات البيوكيمائية والجودة ل

، إلي مقاومة إجهاد ملوحة جزء فى المليون 200بتركيزنقعاً ورشاٌ معاُ حيث أدي استخدامه )حمض الاسكوربك( 
زيادة إنتاجيتها من محصول بنجر السكر. وبذلك يمكن زيادة مساحة رقعة الأرض الزراعية وذلك بإضافة التربة و 

بنجر  مزيد من الأراضي التي بها نسبة ملوحة إلى المساحة المنزرعة مما ينعكس بالإيجاب على زيادة محصول
  .السكر

 


