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ABSTRACT 

Tow field experiments were acrid out El- hamoul, Kafr El- 

Sheikh governorate in 2014/2015 and 2015/2016 seasons to study the 

effect of three irrigation water quantity (1500, 2000 and 2500 m
3
), 

magnesium and some antioxidants, i.e. 1- control spraying plants of 

water  2-Spraying plants  with  Magnesium (Mg)  at the concentration 

of 250 ppm, 3- Spraying plants with ascorbic acid (As)at the 

concentration of 250 ppm, 4- Spraying plants with salicylic acid (Sa)at 

the concentration of 250ppm, 5- Spraying plants with  mixture of 

magnesium and ascorbic acid at the concentration of 250ppm, 6- 

Spraying plants with mixture of magnesium and salicylic acid at the 

concentration of 250ppm,  7- Spraying plants with Ascorbic and 

Salicylic acid used were 250 ppm and 8- Spraying plants with mixture 

of  magnesium , ascorbic and salicylic acid at the concentration of 

250ppm  at 60 and 90 days after sowing. on growth and yield of sugar 

beet c.v. Hossam. The experiments were laid out in split plot design 

with three replications. 

The obtained results indicated that redused irrigation water 

amount from 2500 to 1500 m
3
 / feddan significantly decreased  root 

weight (gm) , total soluble solids % , top yield /fed , root yield /fed 

,sugar yield / fed as well as potassium percentage ,on the other hand,  

raising   sucrose   percentage and sodium percentage  in  2014/2015 

and 2015/2016 seasons.  

The obtained results indicated that spraying sugar beet plants 

with solution containing on magnesium plus ascorbic acid and 

salicylic acid gave the highest values of root weight (gm), total soluble 

solids, sucrose   percentage, top yield per feddan , root yield peer 
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feddan  ,sugar yield peer feddan  and  potassium percentage in root, on 

the contrary it gave the lowest sodium percentage in root as compared 

with all other treatments studied in both  seasons. On the other hand, 

the lowest values of all previously mentioned studied traits were 

recorded with untreated sugar beet plants (control) compared to all 

other treatments in both seasons. Under the lowest irrigation water 

quantity (1500m
3
) spraying sugar beet plants by treatment having 

mixture of magnesium, ascorbic and salicylic acids significantly 

increased root weight, total soluble  solids; top yield, root yield, sugar 

yield  as well as potassium percentage in both seasons. 

Key word: Sugar beet, magnesium, ascorbic acid, salicylic acid,          

antioxidant, water quantity. 

INTRODUCTION 

Sugar beet (Beta vulgaris L) rank as the second important sugar 

crop after sugar can in the worlds. In Egypt recently sugar beet was 

wide cultivated area that sugar can because have the lowest water 

consumption and short growing season as well as its sowing in the soil 

have limited quality. Nowadays is the first important step of the 

Egyptian strategic awes to bridge the gap between  yield and sugar 

consumption is increasing sugar production , such increase is likely to 

be achieved by increasing unit area production from sugar beet plants . 

The shortage of irrigation water during growing season represent the 

main problem limiting the growth and yield of sugar beet crop. 

Drought stress significantly restricts plants growth and 

development. and consequently crop productivity (Blume, 1996). 

Sayfadeh and Rashidi (2011) indicated that drought stress causes 

production of reactive oxygen species (ROSs), which results in greater 

membrane permeability, i.e. malondialdehyde (MDA) content and 

oxidative stress in the plants. 

Hosseinpour et al. (2006) and Mahmoodi et al. (2008) 
investigate the yield and quality of sugar beet in relation to different 

irrigation regimes; 30, 50, 70 and 90% of field capacity (F.C). They 

found that irrigation treatments had a significant effect on sugar beet 

yield and quality traits. The highest values of root and sugar yields 

and quality traits was obtained under 70% of field capacity, while the 

lowest values was recorded under 90% of field capacity. The average 

root and sugar yield for the full irrigation treatment were equal to 
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71.11 and 11.08 Mg ha
−1

, respectively, while applying 75% and 50% 

ETc on average caused 9% and 11% yield reduction, respectively 

Haghverdi  et al. ( 2017).  
Recently great effects were done to alleviated the deleterious 

effect of water deficit and improved growth and yield of sugar beet  

one of these attempts is applying substances which have increased 

drought tolerant such as magnesium and antioxidants i.e. salicylic acid 

and ascorbic acid. 

Witold(2001) and Zengini et al., (2009) reported that the 

application as a foliar of 0.5 kg Mg / ha increased the yield of roots by 

9.9%, i.e. from 67.37 t. /ha in the control (without magnesium foliar 

application) to 74.06 t. /ha. The yield of white sugar increased by 

9.5%, i.e. from 9.18 t/ha in the control to 10.06 t. /ha. Further 

significant root and sugar yield increase was due to the double 

magnesium application, the yield increase was 12.6 and 11.1%, 

respectively. Technological parameters of sugar beet roots were not 

significantly affected by the treatments. It could be concluded that the 

increase in sugar yield resulted from the increased yield of fresh root. 

Salicylic Acid (SA) is considered as a hormone like substance 

which acting an important role in regulating a number of physiological 

processes such as stomata closure , ion uptake and transport,  

inhibition of ethylene biosynthesis, transpiration, membrane 

permeability, photosynthesis and growth (Abdel-Wahed et al ., 2006 

and  Ashraf et al ., 2010) , nitrate metabolism , flowering and stress 

tolerance (Hayat et al ., 2007) . Application of  salicylic acid  

stimulated tolerance in plants to may biotic and a biotic stresses 

counting fungi, bacteria and viruses , chilling , salinity , drought and 

heat ( Khan et al ., 2010). Abido et al.,   (2015) showed that highest 

growth attributes, yield and its components were resulted from foliar 

spraying twice the mixture of antioxidants of 150 ppm of each of 

Ascorbic acid + salicylic acid +citric acid in both seasons . However, 

spraying with 150 ppm of Ascorbic acid came in the second rank. 

Highest Total soluble solids (TSS) and sucrose percentage were 

obtained from foliar spraying twice 150 ppm of citric acid. In 

addition, highest apparent juice purity percentage were obtained from 

spraying twice with 150 ppm of salicylic acid in the first season and 

spraying twice with 150 ppm of Citric acid in the second season.  

Reduce environmental pollution and maximum sugar beet 

growth , yields and its attributes , it could be recommended that 

https://www.researchgate.net/profile/Witold_Grzebisz
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spraying  twice with  the mixture of antioxidants of 150 ppm of each 

of Ascorbic acid + salicylic acid + Citric acid  and mineral fertilizing 

with 36 kg k2o/ fed as a top dressing application. 

Ascorbic acid is a small water – soluble antioxidant molecule, 

that acts as a primary substrate in the cyclical pathway for 

detoxification and neutralization of superoxide radicals and singlet 

oxygen (Noctor and Foyer, 1998). Ascorbic acid is one of the key 

products of D-glucose salicylic acid metabolism which synthesized in 

higher plants .it has been shown to play multiple roles in plant growth 

and development ,i.e. cell division , cell wall expansion (pignocchi 

and Foyer, 2003), electron transport system (El-kobisy et al., 2005) 

and other developmental processes.  Salem et al., (2000) and Orabi 

and Mekki (2008) found that foliar spraying of sugar beet plants with 

ascorbic acid ( at the rate of 400 ppm ) resulted in an increases in all 

growth characters , yield and quality parameters as compared with 

untreated plants . 

Generally, this investigation was devoted to study the effect of 

water quantity and magnesium as well as antioxidants treatments on 

growth and yield of sugar beet plants in 2014/2015 and 2015/2016 

seasons at El- hamoul, Kafr El- sheikh governorate condition. 

MATERIALS AND METHODS 

Tow field experiments were acrid out El- hamoul, Kafr El- 

sheikh governorate in 2014/2015 and 2015/2016 seasons to study the 

effect of magnesium and some antioxidant (ascorbic and salicylic 

acids )  on growth and yield of sugar beet c.v. Hossam under different 

irrigation water quantity.  

The Mechanical and chemical analysis of the soil at the 

experimental site according to standard methods of  Page ( 1982) and 

Arnold (1986 ) in the 2014 / 2015 and 2015 / 2016 seasons are shown 

in Table (1). 
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Table 1: Mechanical Chemical analysis of the experimental sites 

in 2014 / 2015 and 2015 / 2016 seasons. 

 
1-Irrigation quantity: 

Three irrigation water quantity were studied as follows: 

1- Irrigated plants with 1500 m
3
/ fed. 

2- Irrigated plants with 2000 m
3
/ fed. 

3-Irrigated plants with 2500 m
3
/ fed. 

The first irrigation at sowing gave was 425  m
3
/ fed., and the 

application of irrigation treatments were started at first irrigation after 

sowing , while the irrigation treatments were applied every 30 days on 

growth stages for each.  

Magnesium and antioxidant treatments: 

1.Spraying plants with water (control). 

2.Spraying plants with Magnesium at the concentration of 250 ppm at    

60 and 90 days after sowing.  

3.Spraying plants with ascorbic acid at the concentration of 250ppm at 

60 and 90 days after sowing. 

4.Spraying plants with salicylic acid at the concentration of 250ppm at 

60 and 90 days after sowing.  

5.Spraying plants with mixture of magnesium and ascorbic acid at the 

concentration of 250ppm for each at 60 and 90 days after 

sowing. 
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6. Spraying plants with mixture of magnesium and salicylic acid at the 

concentration of 250ppm for each at 60 and 90 days after sowing. 

7.Spraying plants with Ascorbic and Salicylic acid used were 250 ppm 

/feddan for each at 60 and 90 days after sowing. 

8.Spraying plants with mixture of magnesium, ascorbic and salicylic 

acid at the concentration of 250 ppm for each at 60 and 90 days 

after sowing. 

The experiments were laid out in split plot design with three 

replications. The main plots were devoted to irrigation water quantity 

and sub plots were allocated to magnesium and antioxidant treatments. 

The area of each sub plot was 21 m
2
 (10 rows x 0.60 m width x 3.5 m 

long).  

On 10 and 15 October, seeds were hand sown in hill 20 cm apart 

in 2014 / 2015 and 2015 / 2016 seasons, respectively., sugar beet 

plants were fertilized with super phosphate at the rate of 100 kg / 

feddan ( 15.5 % p2o5 ) at soil preparation and nitrogen at the rate of 90 

kg / feddan ( urea 46%) after thinning plants. All other agronomic 

practices were followed as usually done for the sugar beet crop.  

Characters studied: 

At harvest time 10 plants were token at random from each plot to 

determined the character was Root weight (g). 

At harvest time after 190 days from sowing plants of the six 

middle rows were harvested to determine the following data: 

1.Total soluble solids percentage     

2.Root sucrose percentage, it was measured by saccharimeter 

apparatus according to Le
,
 Docte (1927).    

3.Top yield / feddan (ton). 

4.Root yield / feddan (ton). 

5.Sugar yield / feddan (ton).was estimated by multiplying root yield 

by sucrose percentage.  

6.Root potassium and sodium percentages. 

K and Na were measured by flamephotometer according to 

Brown and Lilliand (1964).    
The data were statistically analyzed according to Gomeze and 

Gomeze (1984).  
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RESULTS AND DISCUSSION 

Results presented in Tables 2 to 9 showed clearly that irrigation 

quantity had the significant effect on root weight (g), total soluble 

solids percentage, sucrose   percentage, top yield per feddan (ton), root 

yield peer feddan (ton) ,sugar yield per feddan (ton) ,root potassium 

percentage and root sodium percentage of sugar beet c.v. Hossam in 

both 2014/2015 and 2015/2016 seasons. 

Irrigation sugar beet plants with the highest water amount 2500 

m
3
/ feddan gave the highest values of root weight 956.00 and 971.00 

g, total soluble solids 22.77% and 23.25%, top yield per feddan 6.32 

and 7.46 ton, root yield per feddan 30.22 and 30.90 ton, sugar yield 

per feddan 6.34 and 6.50 ton as well as potassium percentage 3.23 and 

3.26 % as compared with other irrigation water quantity used in 

2014/2015 and 2015/2016 seasons, respectively. On the other hand, 

sugar beet plants irrigated with 2500 m
3
/ feddan gave the lowest 

values of   sucrose   percentage18.91 and 19.10 % as well as sodium 

percentage 1.68 and 1.61 % as compared with other irrigation water 

quantity used in 2014/2015 and 2015/2016 seasons, respectively. 

irrigated sugar beet plants by 2000 m
3
 / feddan reduced root as well as 

sugar yield per feddan by 3.61 and 3.43 ton as well as 0.43 and 0.43 

ton, while it was 5.99 and 5.84 ton as well as 0.65 and 0.62 ton when 

irrigated sugar beet plants by 1500 m
3
 / feddan compared to those 

irrigated by 2500 m
3
 / feddan in 2014/2015 and 2015/2016 seasons, 

respectively.      

The decrease in root and sugar yield per feddan owing to 

decreasing irrigation water quantity from 2500 to 1500 m
3
 / feddan 

may be attributed to the decrease in root weight (g) which decreased 

root and sugar yields / feddan and sugar yield / feddan. 

These results suggested that under shortage of irrigation water 

quantity can be sowing sugar beet plants and irrigated it with 2000 m
3
/ 

feddan to gave the lowest decrease in root and sugar yield per feddan 

and saving quantity of 500 m
3
/ feddan from irrigation water during 

growing season                                                         These results are in 

harmony with those of Hosseinpour et al. (2006) and Mahmoodi      

et al. (2008) 
Results recorded in Tables 2 to 9 indicated that magnesium and 

antioxidants significantly affected root weight (g), total soluble solids 

percentage, top yield per feddan (ton), root yield peer feddan (ton), 
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sugar yield peer feddan (ton), potassium percentage in roots  and  

sodium percentage in roots  in both  seasons. The obtained results 

indicated that spraying sugar beet plants with solution containing on 

magnesium plus ascorbic and salicylic acids gave the highest values of 

root weight 961.00 and 993.00 g , total soluble solids  23.52% and 

23.88 % , sucrose   percentage 21.34 and 21.66 % , , top yield per 

feddan 7.38 and 7.52  ton , root yield peer feddan 33.65 and 34.78 ton  

,sugar yield peer feddan 7.16 and 7.50 ton , and  potassium percentage 

in roots 3.05and 3.05 %, On the contrary it gave the lowest sodium 

percentage in root 1.57 and 1.57% as compared with all other 

treatments studied in 2014/2015 and 2015/2016  seasons, respectively. 

On the other hand, the lowest values of all previously mentioned 

studied traits were recorded with untreated sugar beet plants (control) 

compared to all other treatments in both seasons.  Also, it could be 

seen that treatments having magnesium with Ascorbic acid or 

Salicylic acid gave the higher values of most characters after treatment 

having magnesium with Ascorbic and Salicylic acid in both seasons.  

The increase in root and sugar yield per feddan according to 

treated sugar beet plants with magnesium plus Ascorbic and Salicylic 

acid might be attributed to the increase in root weight and sucrose 

percentage which These results are in agreements with those of 

Witold  (2001) and Zengini et al (2009) 

Data presented in Tables 2 to 9 showed clearly that the 

interaction effect between irrigation water quantity and magnesium 

with antioxidant treatments was significant on all studied characters in 

both seasons. 

Irrigated sugar beet plants with 2500 m
3
/feddan and sprayed 

with treatment content of magnesium plus Ascorbic and Salicylic acid 

gave the higher values of root weight 1055.00 and 1100.00 g , total 

soluble  solids 24.15 and 24.96%, top yield / feddan 7.98 and 8.19 ton 

,root yield per feddan 36.95 and 38.15 ton, sugar yield per feddan 7.63 

and 7.87 ton as well as potassium percentage  in root 3.47 and 3.49 % 

than all other this interaction treatments in 2014/2015 and 2015/2016 

seasons , respectively.                 

Under the lowest irrigation water quantity (1500 m
3
) spraying 

sugar beet plants by treatment having mixture of magnesium , 

ascorbic and salicylic acids were significantly increased root weight 

by  and  % , total soluble  solids; top yield, root yield, sugar yield  as 

well as potassium percentage. On the other hand the lower values of 

https://www.researchgate.net/profile/Witold_Grzebisz
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all previously mentioned traits were recorded with sugar beet plants 

irrigated with 1500m
3
/ feddan and untreated with magnesium and 

antioxidant in both seasons.                  

However, at the lowest irrigation water quantity 1500 or 2000 

m
3
/ feddan  treated sugar beet plants by Mg + As + Sa gave the 

highest values of all studied traits expect sucrose % and sodium % its 

were low as compared to all other treatments .These results are in 

harmony with those of Salem et al., (2000) and Orabi and Mekki 

(2008). 

These results suggested that treated sugar beet plants with 

magnesium plus ascorbic and salicylic acid might be advocated and 

alleviated the deleterious effect of water deficit on growth which led 

to increasing root and sugar yield under lowest quantity of water 

irrigation.  

It could be recommend that treated sugar beet plants with 

treatment having magnesium, ascorbic and salicylic acid improved 

growth and raising root and sugar yield under the lowest quantity of 

water irrigation at El- hamoul, Kafr El- sheikh governorate condition. 

Table 2: Average root weight (g) of sugar beet plants as affected 

by magnesium and some antioxidant treatments under different 

irrigation water quantity in 2014/2015 and 2015/2016 seasons.   
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Table 3: Average total soluble solids percentage of sugar beet 

plants as affected by magnesium and some antioxidant treatments 

under different irrigation water quantity in 2014/2015 and 

2015/2016 seasons. 

Table 4: Average sucrose percentage of sugar beet plants as 

affected by magnesium and some antioxidant treatments under 

different irrigation water quantity in 2014/2015 and 2015/2016 

seasons.   
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Table 5: Average top yield / fed (ton) of sugar beet plants as 

affected by magnesium and some antioxidant treatments under 

different irrigation water quantity in 2014/2015 and 2015/2016 

seasons. 

 

Table (6) Average root yield / fed (ton) of sugar beet plants as 

affected by magnesium and some antioxidant treatments under 

different irrigation water quantity in 2014/2015 and 2015/2016 

seasons. 
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Table 7: Average sugar yield / fed (ton) of sugar beet plants as 

affected by magnesium and some antioxidant treatments under 

different irrigation water quantity in 2014/2015 and 2015/2016 

seasons.  

 

Table 8: Average potassium percentage of sugar beet plants as 

affected by magnesium and some antioxidant treatments under 

different irrigation water quantity in 2014/2015 and 2015/2016 

seasons.   
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Table 9: Average sodium percentage of sugar beet plants as 

affected by magnesium and some antioxidant treatments under 

different irrigation water quantity in 2014/2015 and 2015/2016 

seasons. 
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تأثير المغنسيوم وبعض مضادات الأكسذة على نمو ومحصول بنجر السكر 

 تحت كميات ري مختلفه 

 المتولً محمذ علً عبذالقادر

 يصش  -انقبْشة   -جبيعت الأصْش -كهَت انضساعت  -قغى انًحبصَم 
 

 2014/2015أقًَج حجشبخبٌ حقهَخبٌ بًُطقت انحبيول يحبفظت كفشانشَخ فٌ يوعًٌ 

) رَش رلاد كًَبث يٍ يَبِ انشً وْي رنك نذساعت حأو و2015/2016و

و 2500و2000و1500
3

نهفذاٌ ( وكزنك حأرَش انشػ ببنًبغُغَوو وحًط الأعكوسبَك  

جضء  250ٍوو يٍ انضساعّ بخشكَض  00و60وحًط انغبنغهَك يُفشدٍٍ أو في يخبنَػ بعذ 

 قّ يشِ واحذِ .فٌ انًهَوٌ عهي ًَو ويحصول بُجش انغكش وصًًج انخجشبّ فٌ قطع يُش

نهفذاٌ نُقص يعُوً  3و1500وًٍكٍ حهخَص انُخبئج : سً َببحبث بُجش انغكش بًعذل 

فٌ وصٌ انجزس وانُغبّ انًئوٍّ نهًواد انصهبّ انزائبّ انكهَّ ويحصول انعشػ ويحصول 

انجزوس ويحصول انغكش نهفذاٌ وكزنك انُغبّ انًئوٍّ نهبوحبعَوو بًَُب أدى إنٌ صٍبدة انُغبّ 

ئوٍّ نهغكشوص وانصودٍوو فٌ كلا يوعًٌ انذساعّ . أدى سػ َببث بُجش انغكش بًخهوغ انً

يٍ انًغُغَوو وحًط الأعكوسبَك وحًط انغبنغهَك أعطج أعهٌ انقَى نكم يٍ وصٌ 

وانُغبّ انًئوٍّ نهًواد انصهبّ انزائبّ انكهَّ ويحصول انعشػ ويحصول انجزوس انجزوس 

نهفذاٌ وكزنك انُغبّ انًئوٍّ نهبوحبعَوو بًَُب أعطج أقم َغبّ يئوٍّ نهصودٍوو .وأدى سػ 

 انُببحبث ببنًبء ) كُخشول (  لأقم انقَى نكم انصفبث انغببقّ فٌ كلا يوعًٌ انذساعّ 

لاث انشً وانشػ ببنًبغُغَوو وبعط يعذاث الأكغذة حأرَشا وكبٌ نهخفبعم بٍَ يعبي

يعُوٍب عهي يعظى صفبث انذساعّ فٌ كلا انًوعًٍَ حَذ أدً سػ انُببحبث بًخهوغ يٍ 

انًغُغَوو وحًط الأعكوسبَك وحًط انغبنغهَك ححج كم يغخوٍبث يبء انشً انًُخفط 

نغكش نهفذاٌ يقبسَت إنٌ انحصول عهٌ أعهٌ انقَى نًحصول انعشػ ويحصول انجزوس وا

بببقٌ انًعبيلاث ححج َفظ يغخوى انشغوبّ فٌ كلا يوعًٌ انذساعّ. ححج يغخوى يبء انشً 

و1500انًُخفط )
3

( ادى سػ انُببحبث بًخهوغ يٍ انًغُغَوو وحًط الأعكوسبَك وحًط 
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انغبنغهَك اني حخفَف انخأرَش انعبس نُقص يبء انشً وادى اني صٍبدة يعُوٍت فٌ يحصول 

 س وانغكش نهفذاٌ يقبسَت ببنًعبيلاث الاخشى فٌ كلا انًوعًٍَ .  انجزو

و2500حوصي انذساعّ بأٌ سً َببث بُجش انغكش بًعذل  
3 

/فذاٌ  يع انشػ بًخهوغ 

يٍ  انًغُغَوو وحًط الأعكوسبَك وحًط انغبنغهَك أدى إني صٍبدِ يعُوٍّ في انًحصول 

 خ.ويكوَبحّ ححج ظشوف يُطقت انحبيول يحبفظت كفشانشَ

.  يٍ بُغبصً انًشظي  انُغبء بٍَ  ُِخششينًشض فَشوط انوسو انحهًٌَ انبششً 

ُْبنك حبجت إجشاء يضٍذ يٍ انذساعبث عهي عَُبث أكبش وانًقبغع انعشظَت نخحذٍذ اَخشبس 

. انعوايم  عذوى فَشوط انوسو انحهًٌَ انبششً انًغببت نلأيشاض فٌ انًشأة يٍ بُغبصً

 طش انًغخقهت انخٌ إظبفت إني عبيم فَشوط انوسو انحهًٌَ انبششًقذ حكوٌ عوايم انخ انخطشِ

. وحقذو ْزِ انذساعت فشصت يًخبصة نوجود واَخشبس فَشوط انوسو انحهًٌَ انبششً فٌ انًشأة 

انهَبَت. ٍوصٌ بإجشاء يضٍذ يٍ انذساعبث يٍ أجم حصًَى اعخشاحَجَت نًكبفحت عشغبٌ وغَُت 

                                           .          انخٌ لا حوجذ فٌ نَبَب

 

 


