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ABSTRACT

Tow field experiments were acrid out EI- 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®),
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® / 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®) 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. malondialdenyde (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™', 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

302 EFFECT OF MAGNESIUM AND SOME ANTIOXIDANTS

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 k.o/ 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 EI- 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 (2).
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Table 1: Mechanical Chemical analysis of the experimental sites
in 2014 / 2015 and 2015 / 2016 seasons.

Seasons
Analysis 2014/2015 | 2015/2016
A- Mechanical analysis:
Sand % 13.45 % 14.12%
Silt % 22.85% 21.73%
Clay % 63.70% 64.15%
Soil texture Clay Clay
B- Chemical analysis:
PH 6.85 6.93
E.C. 1.21 1.41
Total N% 0.36 0.42
Available P (ppm) 15.03 16.36
Available Zn (ppm) 4.75 4.89
Available K (ppm) 1.51 1.15

1-Irrigation quantity:

Three irrigation water quantity were studied as follows:

1- Irrigated plants with 1500 m®/ fed.
2- Irrigated plants with 2000 m®/ fed.
3-Irrigated plants with 2500 m®/ fed.

The first irrigation at sowing gave was 425 m?/ 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? (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 % p,05 ) 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?®/ 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® feddan gave the lowest
values of sucrose percentagel8.91 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* / 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® / feddan compared to those
irrigated by 2500 m® / 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? / 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®/
feddan to gave the lowest decrease in root and sugar yield per feddan
and saving quantity of 500 m® 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®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®) 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
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all previously mentioned traits were recorded with sugar beet plants
irrigated with 1500m® feddan and untreated with magnesium and
antioxidant in both seasons.

However, at the lowest irrigation water quantity 1500 or 2000
m?/ 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 MekKki
(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.

Magnesium and 2014/2013 season 201572016 season

antioxidant Irrigation quantity. m¥fed () Irrigation quantity. m3/fed (T)
freatments (s) | 1500 | 2000 | 2500 | meam | 1500 | 2000 | 2500 | mean

Zero (control) 73300 | 795.00 | 87100 | 800.00 | 75100 | 82800 | 892.00 | 824.00

Mg 77800 | 83400 (96200 | 863.00 {80000 |[863.00 |968.00 |&78.00
As 76100 | 82400 |941.00 | 84200 |77400 |8300 |95200 |834.00
Sa T4H00 | 79200 |911.00 | 81800 | 76400 |81000 |927.00 | §33.00

Mg + As 0800 | 88100 (971.00 | 88700 {83200 [89400 |995.00 |907.00

Mg +5a 79700 | 86400 | 97000 | 87700 | 81200 | 88400 | 97200 | 890.00

As+8a 790.00 ] 85500 | 968.00 | 860.00 | 80400 |§70.00 |97000 | §81.00

Mg +As+5a 87100 | 957.00 | 10350 | 961.00 |900.00 |997.00 {11000 |993.00

mean 78500 83300 [ 956.00 | 863.00 [804.00 |873.00 |971.00 | 882.00

LSDat5%for I 16.97 17.44
5 13.10 20.10
L5 2075 23.95
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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.

Magnesium and 201472015 season 201572016 season
antioxidants Irrigation quantity. m3/fed (I) Irrigation quantity. m3/fed (I)
treatments(s) | 1500 2000 2500 mean | 1500 2000 2500 mean
Zero (control) | 20.95 2113 2186 2131 2111 1136 2212 2159

Mg 11723 1213 2297 1211 2135 1245 3221 2233
As 21.10 2195 2231 278 2015 1236 2263 2204
Sa 2101 2111 2178 2130 21.03 1278 2252 2177
Mg + As 1138 1243 2311 137 2181 1268 21373 2274
Mg +8a 2149 2233 23.00 227 2152 1248 2348 2249
As+Sa 2130 2229 229 119 2143 1231 2335 2236
Mg +As+8a | 2265 2378 2415 352 2276 1393 2496 2388
mean 1141 1214 2271 210 2152 1244 213125 2240

LSDat5%for: I 0.08 0.08

0.10 0.11

0.19 0.18

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.
2014/2015 season 20152016 season
Magnesium and | Irrigation quantity. m3/fed (T) Irrigation quantity. m3/fed (I)
antioxidant 1500 2000 2500 mean 1500 2000 2500 mean
treatments(s)
Zero (control) 19.00 17.93 17.10 18.01 19.11 18.03 1721 18.12
Mg 2111 20.11 19.25 20.15 2123 2021 1933 2025
As 19.61 18.85 1793 18.79 19.73 18.96 18.11 1893
Sa 1921 1831 1728 1826 1932 1871 1783 18.62
Mg + As 21.63 20.73 20.09 2082 2171 2100 2030 21.00
Mg +5a 2140 2051 19.63 2051 2144 2053 19.92 2063
As+Sa 21.30 2042 1935 2035 2132 2036 19.51 2039
Mg +As +8a 217 2121 20.65 2134 23.00 2133 2063 2166
mean 20.68 19.75 1891 19.78 20.85 19.89 19.10 1995
LSDat5%for: I 0.87 093
093 1.00
LS 1.12 1.17
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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.

Magnesium and 201472015 season 2015/2016 season

antioxidant Irrigation quantity. m3/fed (I) Irrigation quantity. m3/fed (I)
treatments(s) 1500 2000 2300 mean 1500 2000 2500 mean

Zero (control) 373 6.17 6.73 6.21 3.86 6.31 682 |633

Mg 6.05 6.58 133 6.66 6.21 6.67 747 6.78
As 396 6.39 718 6.31 6.03 6.49 736 6.62
Sa 381 6.28 6.96 6.3 393 6.36 711 6.46

Mg + As 6.26 6.78 134 6.86 647 6.91 17 7.03

Mg +5a 6.18 6.63 743 6.73 6.29 6.79 7153 6.87

As+8a 6.12 6.61 139 6.70 6.23 6.71 153 6.82

Mg+As+52 [ 679 137 798 738 6.89 748 8.19 7152

mean 6.11 6.60 6.32 6.67 6.23 6.71 746 6.80
L.S.Dat5% for: I 0.28 0.30
5 0.35 037
LS 0.54 0.57

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.

Magnesium and 2014/2015 season 201572016 season
antioxidant Irrigation quantity. m3/fed (I) Irrigation quantity. m3/fed (I)
treatments(s) 1500 | 2000 2500 mean 1300 2000 2500 mean
Zeo (control) | 25.65 | 2783 30.50 2800 | 2630 29.00 3123 28.85

Mg 2725 | 2990 3370 3028 | 2800 30.30 33.90 30.73
As 2665 | 2885 32.95 2948 | 2710 29.25 3335 29.90
Sa 2605 | 2173 31.90 8% | 2673 2833 3243 29.13
Mg + As 2830 | 3083 34.00 3105 | 2915 3130 34.83 3176
Mg -Sa 2790 | 3025 3393 3070 | 2845 3095 34.03 3115
As+5a 2765 | 2993 33.90 3010 | 2815 3043 33.96 30.83
Mg +As +52 3030 | 3330 36.95 3363 | 3130 3490 38.13 34.78
mean 2749 | 2987 3348 3022 | 2815 3056 33.99 30.90

LSDat5%for: I 0.93 0.32

5 1.01 0.33

LS 1.20 0.54
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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.

Magnesium and 2014/2015 season 2015/2016 season
antioxidant Irrigation quantity. m3/fed (I) Irrigation quantity. m3/fed (I)
freatments(s) 1500 2000 2300 mean 1500 2000 2500 mean
Zero (control) 487 499 521 30 5.02 503 33 3

Mg 375 6.01 6.48 6.08 5.94 6.12 6.35 6.20
As 322 543 5.90 331 534 554 6.03 3.63
Sa 5.00 5.08 531 519 516 530 578 34
Mg + As 6.12 6.39 6.83 6.44 6.32 6.37 707 6.63
Mg +5a 397 6.20 6.66 6.27 6.09 6.33 6.78 6.40
As+Sa 5.88 6.11 6.33 6.18 6.00 6.19 6.62 6.21
Mg +As +8a 6.76 7.10 163 7.16 719 745 781 750
mean 3.69 391 6.34 398 5.88 6.09 6.30 6.15

LSDat3%for [ 033 0.37

§ 0.39 042

IS 0.60 0.65

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.

Magnesium and 2014/2015 season 20152016 season
antioxidant Irrigation quantity. m3/fed (T) Irrigation quantity. m3/fed (T)
freatments(s) | 1500 | 2000 | 2500 | meam | 1500 | 2000 | 2500 | mean
Zero (control) 123 186 309 271 125 189 309 174
Mg 13 192 in 182 138 295 326 286
As 229 289 316 278 233 291 319 281
Sa 11 188 310 AL 129 290 3l 276
Mg +As 243 299 332 291 243 3.03 337 293
Mg +5a 240 29 329 288 242 3.00 333 291
As+5a 138 194 327 186 240 297 330 185
Mg +As 15a 261 307 347 303 267 299 349 3.0
Mean 236 293 ENE 184 239 29 326 286
LSDat3%for: I 1.10 131

] 115 137
L3 175 1.85
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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.

Magnesium and 2014/2015 season 2015/2016 season
antioxidant Irrigation quantity. m3/fed (T) Irrigation quantity. m3/fed (I)
Treatments(s) 1500 2000 2500 mean 1500 2000 2500 mean
Zero (control) 193 189 183 188 189 182 1.76 182
Mg 182 172 169 174 178 167 162 169
As 185 177 171 177 1.79 1.70 164 171
Sa 1.87 1.80 1.74 1.80 1.83 175 1.68 175
Mg + As 175 1.68 1.62 1.68 1.74 1.62 1.55 1.63
Mg +5a 177 1.70 1.66 171 1.76 1.64 1.58 1.66
As+5a 1.79 171 168 172 177 163 159 167
Mg +As +8a2 1.63 158 1.51 1.57 1.61 1.58 153 1.57
Mean 1.80 173 168 173 177 167 161 168
L.SDat5% for: I 0.08 0.03
5 0.15 0.12
Is 0.33 037
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