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ABSTRACT

Two field experiments were carried out at El-Serw Agricultural Research
Station, Damietta Governorate, Egypt, in 2003/2004 and 2004/2005 seasons, to study
the effect of three nitrogen fertilizer rates i.e. (30, 60 and 90 kg N/fad) and two
potassium fertilizer rates i.e. (o and 24 kg K Offed), in two forms i.e. Potassium
sulphate (SOP) and Potassium chloride (MOP), on growth and yield of sugar beet
plant, as well as, its resistance against Cercospora Leaf Spot disease, under three
different levels of natural soil salinity i.e. (2.8-5, 6-10 and 11-12 dS/m at 25 %).

The obtained results of the combined analysis of the three levels of soil salinity in the

two growing seasons, showed the following trends:

1-Significant negative effect between sugar beet yield and raising soil salinity levels
has been established in both seasons.

2- The highest and best optimum beet root yield and quality were obtained at the soil
salinity level of 2.8-5 dS/m, compared to the other soil salinity levels.

3-Soil salinity level more than 10 dS/m indicated the hazard and deteriorating effect,
on growth and yield of sugar beet, in eastnorthern Delta region.

4-The average root length, fresh root weight and yield of top, root and sugar (ton/fed)
of sugar beet plant, significantly increased with increasing N fertilizer rate from 30 to
90 kg N/fed, under each soil salinity level, while it gave opposite effect on sucrose
percentage in both seasons. Application of 90 kg N/fed increased root yield
(ton/fed) by 15.76 and 13.96%, and sugar yield (ton/fed) by 14.96 and 10.7% as
compared with the control treatment (30 kg N/fed) in 2003/2004 and 2004/2005
seasons, respectively.

5-Results also showed that fertilizing sugar beet plants, with 24 kg K20 in the form of
potassium sulphate (SOP), or potassium chloride (MOP), gave the highest values of
all studied characters without significant differences between them, as compared
with the control (no K addition).

€-All the interaction effects between soil salinity levels, nitrogen rates and potassium
forms, were significant on all studied characters in both seasons. The highest
values of all studied characters were recorded with soil salinity level, up to 5.0
dS/m, 90 kg N/fed + 24 kg K;O/fed, in the form of MOP or SOP, as compared with
all the other treatments in both seasons.

7-Potassium fertilization in the form of both MOP and SOP, obviously increased the
resistance of sugar beet to leaf spot disease, caused by Cercospora beticola Sacc.
Comparably no potassium additions under all the three soil salinity levels and the
three N fertilizer rates.

8-Soil salinity level more than 10 dS/m, achieved higher Na, and Cl% and lower K% in
beet roots, while increasing N levels caused lower Na and Cl% in beet roots. Also,
both MOP and SOP caused lower Na% in beet roots, while SOP caused lower Cl%
in beet roots.
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- Generally, it could be concluded that under salt affected soil conditions, sugar beet
plants fertilization with 90 kg N/fed and 24 kg K;O/fed, in the form of MOP or SOP
increased root and sugar yield (ton/fad), as well as, induced its resistance to leaf
spot disease, caused by Cercospora Beticola Sacc.

INTRODUCTION

The economic importance of sugar beet has increased in the last two
decades in Egypt and would partially substitute for sugar cane. A large
portion of the salt affected soils in Eastnorthern Delta of Egypt, and the newly
reclaimed soils will be devoted to the production of sugar beet. In this
respect, sugar beet is one of the most salt tolerant crops. But, it was reported
to be less tolerant of salinity during germination, emergence and in the
seedling stage. Thus, growers may have difficulty establishing adequate
numbers of plants, under saline conditions. Thirty to forty thousand plants are
needed at harvest for good economic yields. Salinity levels of 6 to 12 dS/m
are thought to reduce and delay emergence in sugar beets (Maas, 1986).
Hence, its nutrition, irrigation, growth, yield, quality and other characteristics
have been subjected to the greatest amount of study (El-Kishky, 1989 and El-
Kadi and Kamh, 2001). Additionally, in Easnorthern Delta of Egypt, there are
many factors affecting sugar beet production. Among such factors, increasing
soil salinity and rising ground water table levels, near Manzala Lake
represent serious problems, which could face crop production. Consequently,
salinity hazard and accumulation of salts in soils, lead to unfavorable soil
water regimes, and progressive decrease in crop production (El-Samnoudi
and Abu-Arab, 1997).

Fertilizers use in many regions of Egypt, is highly unbalanced in favour
of N and P at the expense of K. The consequences of such unbalanced
fertilization on crop production, are declining fertilizer efficiency, which impact
on both the economy and the environment, and will ultimately lead to a loss
of soil fertility.In this respect, Krauss (2000) pointed out, that one of the
factors responsible for stagnating yields, and decreasing fertilizer use
efficiency (FUE), is the current imbalance in fertilizer use. This refers
particular to the ratio of N to K. Farmers apply as potash fertilizers only a
fraction (5%) of the K, that is removed by the harvested crops. Negative
nutrient balances indicate soil nutrient mining, and thus loss of soil fertility.
Also, Kochl (1977) reported that the major factor responsible for the
deterioration in sugar beet yield, and technological quality, was the
unbalanced N, P and K fertilization.

Nitrogen fertilization promotes vigorous early-season growth, thereby
reducing the number of days to closure. Early closure allows the sugar beet
to make better use of sunlight, and more sugar is produced. Excess nitrogen,
at or near the end of the growing season, reduces sugar beet quality, by
reducing sugar concentration (El-Hawary, 1999).

Potassium has a pivotal role in regulating both yield and quality of
sugar beet. Potassium has many roles in the plant, including being an
osmotic and being involved in many metabolic activities, such as
carbohydrate and protein synthesis, as well as, translocation of sugar in
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plants, so it increases the sugar content of fruits, beets and sugar cane.
Ksenz and Putskaya (1983) stated that foliar application of 10% KCI, caused
an increase in sugar content of sugar beet. Leshchenko and Borisyuk (1991)
reported that, foliar application of 30 Kg KCI + 0.3 Kg boric acid / ha to sugar
beet plants, increased root yield by 2.1 ton / ha, sugar yield by 0.62 ton / ha
and sugar content by 0.4 - 0.53%. Sobh et al. (1992) found that the
percentage of white sugar was slightly decreased, when 24 Kg K,O / fed
applied along with 60 Kg N +30 Kg P,Os/fed, which may be due to the
increase in K and Na contents. The same treatment lowered the juice purity
from 78% to 76.2%. However, Ibrahim et al. (2002) found that the highest
values of sucrose percentage and juice purity were achieved with potassium
application up to 96 Kg K;O /fed. The same trend was reported byTehrani
and Malakouti, (1997). Kafkafi et al., (2001) reported that, potassium is the
cation that is taken up in the largest amount by sugar beet. Each ton of fresh
harvested roots removes 1.3-2.8 kg of K. Depending on yield; the total K
removed varies between 39 and 176 kg ha™'. The most conspicuous field-
observed feature of K deficiency is the appearance of variable amounts of
brownish, dead tissue on the older blades of well-developed plants. The first
definitive sign of K deficiency in the field is the development of a marginal,
interveinal chlorosis toward the distal end of the older leaf blades. On the
other hand, the k requirement of sugar beet in the field at certain levels of K
deficiency, can be nearly replaced by Na. Because of the negative interaction
between Na and K in sugar beet nutrition and a possible separate nutritional
role for Na, diagnosis of K deficiency is difficult. Also, they added that sugar
beet requires large amounts of CI. Chloride concentration of 0.18-0.29 g kg™
DM in the petioles, was found to be indicative of extreme ClI deficiency for
beets. The critical Cl concentration was about 1-4 g kg™ DM in the leaves and
5.7 g kg" DM in the petiole; an adequate concentration in the petioles was
7.1 g kg DM. The Cl content of sugar beet tops at harvest varied from 28 to
148 kg ha™ depending on the soil Cl level. Chloride applications of up to 1600
mg kg™’ produced positive effects on sugar beet.In clay soils applications, as
high as 3200 mg kg"' were tolerated before any yield reduction was
observed.

There is close interaction between N and K. The direct effect of K on
yield is less marked than of N, which itself constitutes a part of the organic
matter synthesized during growth. Also K uptake is much affected by N level
and in most cases, K is more effective at higher N levels, this applies
especially to modern high yielding varieties. The interaction between N and K
were small at low rates, but became more important at high rates and the
best returns from one nutrient were obtained at high rates of others. Root
crops especially, have a high K requirement, and it is commonly observed
that root or tuber enlargement, is depressed relatively more, than leaf
development when K is in short supply (Inal, 1997).

Agbani et al., (1997) pointed out that the highest yields of both beet
(100 t/ha) and sugar (15 t/ha), were obtained with 300 kg N/ha and 300 kg
K:O/ha. They found also that 150 kg N/ha and 300 kg K:O/ha (1:2), has
proved to be the most effective combination for the highest extractable sugar
content (15 to 17.4%). o .
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Although there is large amount of literature on the relationship between
potassium (K) and plant disease, there is little quantitive information available
on the concentration of K in soil or plant tissues that result in the observed
effects on disease expression (Huber and waston, 1985). Generally, K
fertilization reduces the intensity of several infections diseases.This occurs
with diseases caused by obligate, as well as, by facultative parasites.

Consistently, severe problems reported by respondents, were sugar
beet root maggot, red root pigweed and cercospora leaf spot, caused by
Cercospora peticola Sacc. is one of the most widespread and destructive
fungal disease affecting sugar beet. Leaf spot diseases are the most common
and severe diseases, which cause severe losses in most growing areas in
Egypt. Cercospora leaf spot ( Cercospora beticola Sacc.) disease, represents
the prevalent and common diseases under Egyptian conditions. Cercospora
leaf spot diseases of sugar beet not only reduced root size and sucrose
content, but also decreased the purity of juice derived from diseased beets
(Smith and Martin. 1978).

The current study aims to investigate the effects of both soil salinity and
some balanced mineral fertilizations, on growth, yield and quality of sugar
beet crop under North Delta conditions.

MATERIALS AND METHODS

To achieve the above mentioned objectives, two field trials in two
successive seasons, 2003/2004 and 2004/2005, were carried out at El-Serw
Agricultural Research Station, Damietta Goverorate, Egypt. The
investigation was performed to study the effect of three different levels of soil
salinity, nitrogen fertilizer rates and potassium fertilizer forms, on the yield,
and yield components and the resistance against Cercospora leaf spot
disease of sugar beet crop (Beta Vulgaris, L.).

Three experimental sites were chosen in every season, represented
three levels of soil salinity (i.e. 28 - 5, 6 — 10 and > 11.0 dS/m at 25 %).
Each experiment was arranged following split plot design, with four replicates.
Three nitrogen levels namely: 30, 60 and 90 kg N/fed were applied in the
main plots, while the sub plots received potassium fertilization as follows:

1- Control (without K fertilizer)
2- 30 kg Kyo/fed. In the form of potassium chloride (MOP, 60%K0)
3- 30 kg Ko/fed. In the form of potassium sulphate (SOP, 50% K0).

The area of each plot was 10.5 m2 (5 rows, 60 ¢cm apart and 3.5 m
long). Some soil physical and chemical determinations were conducted on
soil samples, collected from the experimental field, at depth of 0 — 30 ¢cm (the
active root zone) according to Klute (1986) and Page ef al. (1982), Table 1.
On 12 and 15 October, seeds were sown in pits 20 cm apart, in 2003/2004
and 2004/2005 seasons, respectively. Seedlings were thinned to one plant
per pit, after 40 days from sowing date. All experimental units were received
30 kg P205/fed, in the form of triple superphosphate (37% P,0s), prior to soil
cultivations. Nitrogen was applied in two doses, the first one at thinning, and
last one, 75 days after sowing, both as ammonium sulphate (20.5% N).
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Potassium was added at thinning. All other agronomic practices were
followed as usually done for the sugar beet crop.

Concerning the artificial infection, the methods adopted by
Coles et al. (1990) were applied. Sugar beet plants havmg ninety days age
were sprayed with conidia at concentration of 50 x 10° conidia (spores) / ml of
isolate using an atomizer according to Crane and Calpanzos (1984). Plants
were sprayed with water to make a slight film of water on leaves. Two grams
of sucrose per liter was added to the inoculums, to enhance the infection.

To estimate disease severity induced in both season, ten plant leaves
were randomly selected in each plot. Disease severity % (percentage of
infection) of each particular treatment was recorded three times, starting from
the first appearance of the disease symptoms, and ending at the stability of
infection level. The average of disease severity was calculated for each plot.

At harvest time, after 190 days from sowing, five guarded plants were
randomly taken from the middle rows of each plot, in the two seasons and the
following data were recorded:
1-Root length (cm), 2- Root fresh weight (g), 3- Sucrose percentage in the

roots was determined according to the procedure of Le Docte (1927). In
addition, gross sugar yield (ton/fed.) was calculated by multiplying sucrose
percentage and root yield (ton/fed.).

A random sample from dry roots, represented each replicate of every
treatment, in both seasons was assigned to determine K and Na% by using
flame photometrically, as described-by Klute (1966). Chloride was determined
according to Piper (1947).

Combined data of the three sites, of the two seasons, were statistically
analyzed according to Gomez and Gomez (1984).

Table (1): Some physical and chemical properties of the studied soils in
the chosen locations (0-40)

Soil properties 1" season 2™ season
Particle size distribution
Coarse sand% 41 4.0
Fine sand% 22.0 13.1
Silt% 27.6 33.0
Clay% 46.3 49.9
Texture class Clayey Clayey
C.E.C., meq/100 g soil 41.2 421
pH (1:2.5 soil suspen.) 8.4 8.3
E.S.P, meg/100g soil 14 13
Organic matter% 1.48 1.52
CaCo3% 2.94 3.16
Available N (ppm) 33 28
Available P (ppm) 8.4 9.6
Available K (ppm) 384 396
Soil salinity levels:
S1 5.0 2.8
S2 10.0 6.0
S3 12.0 11.0
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RESULTS AND DISCUSSION

1- Effect of soil salinity levels:

Tables 2 to 7 represent the obtained data, for the effect of soil salinity
levels (Ece), nitrogen fertilizer levels and potassium fertilizer forms, on some
plant characters, yield of roots (ton/fed), sucrose percentage and sucrose
yield (ton/fed) of beet crop, for the two studied seasons 2003/2004 and
2004/2005.

Increasing soil salinity led to severe reduction, in all the above
mentioned characters. The more pronounced effect was observed when soil
salinity level (EC,) was more than 10.0 dS/m, which indicate the hazard and
deteriorating effect of soil salinity on the existed sugar beet crop, grown under
that level of soil salinity.

Fresh roots yields of sugar beet measured at lower salinity level,
were found to be similar or higher, than the average commercial yield in
North Delta region (25.0 ton/fed). However, and like most crops, sugar beet
yield will vary on varying soil conditions, cultural practices and climate. The
obtained results seem to indicate, that the reduction in fresh beet roots was
accounted for primarily by the significant reduction in other plant growth
characters, such as root length and top yield (Tables 2 and 3). Such findings
are in the same line with those of El-Samnoudi and Abu-Arab (1997) and EI-
Hawary (1999).

Table (2): Effect of soil salinity levels, nitrogen fertilizer rates and
potassium fertilizer forms on root length (cm) in 2003/2004
and 2004/2005 seasons

Soil | Nitrogen 2003/2004 2004/2005
salinity | levels, K-forms Mean K-forms Mean
levels | Kglfed 0 [ MOP]| sOP 0 MOP | SOP
30 27.44(28.45[ 28.61 [28.17 | 29.62 | 31.72 | 31.99 | 31.11
s, 60 28.45(29.90 | 30.30 [29.55| 33.00 | 34.70 | 35.00 | 34.23
90 28.79(31.38| 31.82 [ 30.66 | 33.84 | 38.70 | 39.10 | 37.21
Mean 28.23[29.91[ 30.24 [29.46 | 32.15 | 35.04 | 35.36 | 34.18
30 24.92/27.34|27.78 | 26.45] 2593 | 26.77 | 27.10 | 26.60
S 60 25.76(28.20 | 28.61 [27.52] 26.94 | 27.68 | 27.95 | 27.52
90 26.2628.53] 28.86 | 27.88] 28.94 | 29.10 | 29.20 | 29 10
Mean 25.41(28.02| 28.42 |27.28| 27.27 | 27.85 | 28.10 | 27.74
30 21.38121.40] 21.81 [21.53] 23.23 | 24.32 | 24.41 | 24.00
S5 60 22.10)24.24| 2450 [23.61] 2356 | 24.77 | 25.10 | 24.48
90 24.24124.22| 24.49 [24.32] 24.10 | 25.55 | 25.76 | 24 14
Mean 22.57123.29] 23.60 [23.15| 2363 | 24.88 | 25.10 | 25.87
Over all|30 24.58(25.70[ 26.10 [ 25.38| 26.26 | 27.60 | 27.83 | 27 24
means of(60 25.44|127.45(27.10 |26.89| 27.83 | 29.10 29.35 | 28.74
Nitrogen [90 26.4328.04 | 28.39 [27.62] 28.96 | 31.12 | 31.35 | 30.48
General means 25.40|27.07 | 27.42 27.68 | 29.26 | 29.52
LSD at 5%

S N K SN SIK NK  S*N'K
2003/2004 047 047 046 082 080 0.82 1.40
2004/2005 0.33 0.34 033 0.57 056 0.57 0.97
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Table (3): Effect of soil salinity levels, nitrogen fertilizer rates and
potassium fertilizer forms on top yield (ton/fad) In 2003/2004
and 2004/2005 seasons

Soil Nitrogen 2003/2004 Mean 2004/2005 Mean
salinity levels, K-forms K-forms

levels Kg/fed 0 MOP | SOP 0 MOP SOP

Sy 30 12.72 | 13.57 | 13.86 | 13.38 | 11.00 | 12.43 | 12.73 | 12.10

60 13.10 | 14.62 | 14.90 | 14.21 | 11.82 | 13.40 | 13.64 | 12.97

90 13.32 | 16.00 | 16.32 | 15.21 | 12.63 | 1452 | 14.80 | 13.98

Mean 13.05 | 1473 | 1503 [ 1427 | 11.82 | 13.45 | 13.74 | 13.02

S 30 927 | 11.21 [ 11.41 | 1063 | 9.00 10.26 | 10.55 | 9.94

60 10.10 | 12.84 | 13.13 | 12.02 9.41 10.82 11.10 | 10.44

90 10.57 | 1410 | 14.37 | 13.01 | 10.42 | 11.78 | 1210 | 11.43

Mean 998 [12.72] 1297 [ 11.89 | 9.61 10.85 [ 11.25 | 10.60

Sy 30 616 | 7.98 | 8.30 7.48 5.15 5.80 6.10 568

60 700 | 868 | 892 8.20 6.92 7.70 8.00 7.54

90 7.27 | 974 | 10.00 [ 9.00 7.58 9.20 9.49 8.76

Mean 6.81 | 880 | 9.10 8.24 6.55 7.57 7.86 733

Over all{30 9.38 [10.92 ] 11.19 [ 1050 | 8.38 9.50 9.79 9.24

means of|60 10.10 [ 12.05 | 1232 [ 11.48 | 938 10.64 | 10.93 | 10.15

Nitrogen 90 10.39 | 13.28 | 13.56 | 12.41 9.94 11.83 1213 | 11.39
General means 995 1210 | 1237 9.33 10.66 | 10.95

LSD at 5%

S N K SN S'K NK S°'N'K
2003/2004 0.35 0.35 .035 0.63 0.63 063 1.10
2004/2005 0.033 .033 .033 .055 0.55 055 0.95

Table (4): Effect of soil salinity levels, nitrogen fertilizer rates and
potassium fertilizer forms on root yield (ton/fad) In 2003/2004
and 2004/2005 seasons

Soil Nitrogen 2003/2004 Mean 2004/2005 Mean
salinity | levels, K-forms ' K-forms
levels Kg/fed 0 MOP | SOP 0 MOP | SOP
Sy 30 23.68 | 25.66 | 26.00 | 25.11 | 26.34 | 28.25 | 28.53 | 27.71
60 24.92|26.42| 26.76 | 26.03 | 27.85 | 29.30 | 29.57 | 28.91
90 26.56 128.25| 28.58 |27.80 | 30.53 | 32.41 | 32.69 | 31.88
Mean 25.10(26.78| 27.11 | 26.33 | 28.24 | 29.99 | 30.26 | 29.40
S 30 18.36(20.32| 20.53 | 19.74 | 22.31 [ 24.46 | 24.75 | 23.84
60 22.9824.21| 24.64 |23.94 | 23.58 | 25.25 | 25.48 | 24.77
90 23.90[25.10| 25.44 124.81 ]| 24.19 | 26.95 | 27.17 [ 26.10
Mean 21.75]23.21| 23.54 | 22.83 | 23.36 | 25.55 | 25.80 | 24.90
S3 - |30 13.36 14.65| 14.98 | 14.33 | 18.00 | 19.21 | 19.37 | 18.86
60 15.10]16.82| 17.13 | 16.35| 19.76 | 20.42 | 20.66 | 20.28
90 16.93 |17.46 | 17.79 |17.39 | 21.75 | 22.22 | 22.47 | 22.15
Mean 15.13|16.13| 16.63 | 15.96 | 19.84 | 20.62 | 20.83 [ 20.83
Over all|30 18.47120.21| 20.50 | 19.73 | 22.22 | 23.97 | 24.22 | 23.47
means of|60 21.0022.48| 22.84 |22.11[ 23.73 | 24.99 | 25.24 | 24.65
Nitrogen |90 22.46|23.60| 23.94 | 22.84 | 25.49 | 26.39 | 27.44 [ 26.71
General means 20.66 |22.04 | 22.43 23.81 | 25.39 | 25.63
LSDat 5%
2003/2004 S N K SN SK NK S*N'K

0.37 037 037 065 0.65 0.65 1.12
2004/2005 033 033 033 055 055 0.55 0.95
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Table (5): Effect of soil salinity levels, nitrogen fertilizer rates and
potassium fertilizer forms on sucrose percentage of sugar
beet In 2003/2004 and 2004/2005 seasons

Soil Nitrogen 2003/2004 Mean 2004/2005 Mean

salinity | levels, K-forms K-forms

levels | Kglfed 0 [MOP][ soP 0 MOP | SOP

S 30 18.79120.10| 20.00 | 19.61] 18.69 | 20.90 | 20.88 | 20.16
60 18.48119.75] 19.73 | 19.32 | 18.45 | 20.30 | 20.32 | 19.69
90 18.15]19.60| 19.59 [ 19.12] 18.18 | 19.92 | 19.80 | 19.33
Mean 18.47119.82| 19.77 [ 19.35] 18.44 | 20.37 | 20.36 | 19.69

S, 30 18.18[19.76 | 19.80 | 19.25]| 18.28 | 19.21 | 19.62 | 19.04
60 17.95/19.58 | 19.62 [19.10] 18.13 | 19.48 | 19.52 | 19.04
90 17.85]19.12| 19.16 [18.71] 17.81 | 19.40 | 19.44 | 18.88
Mean 19.99119.49] 19.53 [19.02] 18.10 | 19.36 | 19.53 | 15.00

Sa 30 17.97[19.10] 19.20 [18.76| 17.98 | 19.44 | 19.52 | 18.98
60 17.75/18.96 | 19.00 [18.57 ] 17.50 | 19.00 | 19.00 | 18.50
90 17.40/18.65| 18.69 |18.25]| 17.40 | 18.98 | 19.10 | 18.21
Mean 17.71)18.90| 18.96 [ 18.52] 17.63 | 19.14 | 10.21 | 18.66

Over all[30 18.31/19.65] 19.67 | 19.21]18.32 | 19.85 | 20.25 | 19.39

means of(60 18.10/19.43| 19.45 [19.00 17.92 | 19.50 | 19.61 | 19.10

Nitrogen [90 17.80/19.12] 19.15 [18.69] 17.80 | 19.43 | 19.48 | 18.81

General means 18.72|19.40 | 19.42 18.00 | 19.62 | 19.70

LSD at 5%

2003/2004 S N K SN S'K NK S'N'K

0.06 0.06 0.06 0.09 0.09 0.09 0.15
2004/2005 0.12 0.12 0.12 0.20 0.20 0.20 0.33

Table (6): Effect of soil salinity levels, nitrogen fertilizer rates and
potassium fertilizer forms on sucrose yield (ton/fed) in
2003/2004 and 2004/2005 seasons

Soil Nitrogen 2003/2004 Mean 2004/2005 Mean
salinity levels, K-forms K-forms
leveis Kglfed 0 | MmoP | sop 0 MOP | SOP
S, 30 445 |516 |5.20 4.94 492 5.90 5.96 5.59
60 461 |5.22 |5.28 5.04 5.14 5.95 6.00 5.70
90 482 [554 5860 532 [555 6.46 6.50 6.17
Mean 463 |5.31 5.36 5.10 5.20 6.10 6.15 5.82
S, 30 334 (402 [4.08 3.81 4.08 4.70 4.86 4.55
60 412 (474 483 4.56 428 429 4.97 4.72
90 427 |480 |4.87 4.65 4.31 5.23 5.28 4.94
Mean 3.91 452 |4.59 4.34 4.22 495 5.04 474 -
S; 30 240 (280 |2.88 269 324 3.74 3.78° |359
60 268 319 |[3.25 3.04 [3.46 3.88 393 3.76
90 295 326 [332 3.18 3.78 422 4.29 410
Mean 268 [3.10 [3.15 298 [3.49 3.95 4.00 3.81
Qver all| 30 340 (399 410 3.81 4.10 478 487 458
means  of|60 3.80 [438 |445 4.21 4.29 4.92 4.97 473
Nitrogen |90 401 1453 460 438 455 [530 |533 |507
General means 3.74 1431 437 4,31 5.00 5.07
LSD at 5%
2003/2004 S N K S'N S'K NK S*N'K

0.08 0.09 0.09 016 0.16 0.16 0.28
2004/2005 0.10 0.10 0.10 0.17 0.17 0.17 0.29
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Table (7): Effect of soil salinity levels, nitrogen fertilizer rates and
potassium fertilizer forms on leaf spot disease% of sugar
beet plants caused by Cercos porabatiocolaese In 2003/2004
and 2004/2005 seasons

Soil Nitrogen 2003/2004 Mean 2004/2005 Mean
salinity | levels, K-forms K-forms
levels Kg/fed 0 | MOP| SOP 0 MOP | SOP
S 30 25 14 14 17.7 | 30 20 22 24
60 22 10 11 143 | 26 16 18 20
90 28 12 13 17.7 | 28 19 20 | 22.3
Mean 25 12 | 127 | 166 | 28 18.3 20 | 221
S; 30 27 16 15 193 | 33 21 22 | 253
60 22 11 12 15 27 17 19 21
90 30 13 14 19 30 20 21 23.7
Mean 263|133 137 [ 178 [ 30 19.3 | 20.7 | 233
Ss 30 30 18 19 1223 ]| 35 24 24 | 277
60 26 13 13 1173 | 30 18 20 | 22:7
90 32 14 15 203 | 31 21 23 25
Mean 293 ] 15 [ 157 | 20 32 21 223 | 251
Over  all[30 27.3| 16 16 19.8 | 326 | 21.7 | 226 | 256
means of(60 20 11181 412 18.8 | 27.7 " 19 | 21.2
Nitrogen |90 283 ] 13 14 19 | 29.7 20 213 237
General means 269 | 13.4 14 30 19.3 | 204

2- Effect of N- fertilizer levels:

Regarding nitrogen fertilizer levels effect, results presented in Tables
1to 7 showed that average of root length, fresh root weight and yield of top,
root and sugar (ton/fed), significantly increased with increasing nitrogen
fetilizer rate, in both seasons. In contrast with, sucrose percentage
significantly decreased as nitrogen fertilizer level increased, under each soil
salinity level in both seasons. Application nitrogen fertilizer at the rate of 90
kg N/fed, significantly increased all studied treats, except sucrose
percentage, compared to treated plants with 30 and 60 kg N/fed, respectively
in both seasons. In other words, applying nitrogen fertilizer at the rate of 90
kg N/fed, caused increases of 18.19, 15.76 and 14.96% in 2003/2004 season
and 23.27, 13.80 and 10.70% in 2004/2005 season in top, root and sugar
yield (ton/fad), respectively, as compared with those of 30 kg N/fad.

The increase of root and sugar yield (ton/fad), due to increasing
nitrogen fertilizer levels, may be attributed to the favorable effects of nitrogen,
on increasing size and number of leaves, which led to increasing leaf area,
which in turn, led to higher photosynthetic activities. This was reflected in
greater root and sugar production per unit area. These results are in
agreement with those of Inal (1997) and El-Hawary (1999).

3- Effect of K- fertilizer forms:

Results presented in Tables (2 to 7) showed clearly, that average
root length, fresh root weight, sucrose percentage, yield of top, root and
sugar (ton/fad) of sugar beet plants, increased significantly with adding 24 kg
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K,O/fad in the form of potassium sulphate (SOP) and potassium chloride
(MOP), without significant difference between them in both seasons.

Applying 24 kg K,O/fed, achieved root and sugar yield 22.04 and
3.31 ton/fed, for MOP and 22.43 and 4.37 ton/fed for, SOP in 2003/2004
season, as compared with the untreated control treatment (20.66 and 3.74
ton/fed). While, in 2004/2005 season, these values were 25.39 and 5.00
ton/fed, for MOP and 25.63 and 5.07 for SOP, as compared with untreated
control treatment (23.81 and 4.31 ton/fed).

The increase in root and sugar yields (ton/fed), caused by potassium
fertilizer, could be attributed to the stimulating effect of potassium on rate of
photosynthesis, as well as, transport of the photosynthetic product from the
leaves to the storage root, which led to increasing in root and sugar yield.
These results are in harmony with those obtained by El-Hawary (1999) and
El-Kadi and Kamh (2001). Also, Abd El-Hadi at al.,(2002) reported that under
North of Nile Delta region, which is characterized by high total soluble salts
and Cl, only chloride-free potash fertilizers, such as SOP should be
recommended in order to avoid salinity problems, however MOP may be
applied for sugar beet which has special requirements for Na and CI.

4- Interaction effects:

Results presented in Tables (2 to 7) indicated that, all the interaction
effects between soil salinity levels, nitrogen and potassium fertilizer, were
significant on all studied treats in both seasons.

As can be indicated from the obtained results, soil salinity S; (> 12
dS/m) severely reduced both growth and yield of the sugar beet, even under
using 90 kg N/fad, while soil salinity level of S; (2.8 - 5 dS/m), gave the
highest and commercial yield, even under using 30 kg N/fed. Soil salinity
levels of S, (2.8 - 5 dS/m) with 90 kg N/fed, gave the highest root yield (27.80
and 31.88 ton/fed), and sugar yield (5.32 and 6.17 ton/fed), as compared with
all other treatments in 2003/2004 and 2004/2005 seasons, respectively.
Concerning the interaction effect between soil salinity levels and potassium
fertilizer forms, it can be stated, that applying both MOP and SOP, enhanced
the yield of both root and sugar of sugar beet, under each soil salinity levels
in both seasons.

Regarding the interaction effect between nitrogen and potassium
fertilizers, it can be noticed, that adding both MOP and SOP, increased root
and sugar yield, with increasing N fertilizer levels (Tables 5 and 7),
comparably no potassium additions. '

The results exhibited significant effect on all studied treats owing to
the interaction among soil salinity levels, N and K fertilizers in both seasons.
Sugar beet planted in soil with salinity level S1 (2.8 - 5 dS/m), and received
90 kg N/fed and 24 kg K;O, in the form of MOP or SOP, gave the heaviest
root yield (28.25 and 28.58 ton/fed, in 2003/2004 season and 32.41 and
32.69 ton/fed in 2004/2005 season), and sugar yield (5.54 and 5.60 ton/fed,
in 2003/2004 season and 6.46 and 6.50 ton/fed, in 2004/2005 season) as
compared with all other treatments in both seasons, respectively.

However, and despite of these above high values, commercial yield
of both root and sugar yields could be obtained in soil salinity of S, level (6-10
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dS/m), by applying 90 kg N/fed and 24 kg K,O/fed, in the form of SOP or
MOP.

It is worth noting that the two K fertilizer sources were equal in their
effects for root and sugar yields, in soil salinity levels of S; and S,. While in
soil salinity level of S; (> 10 dS/m), SOP was better in its effective on root and
sugar yields than that of MOP, because its characterized by high Cl content,
than that of soil salinity levels of Sy and S,, respectively. The same results
were reported by Abd El Hadi ef al., (2002). They mentioned that, the choice
of Potash form is not of great important, for crop rotation in soil having low
TSS and CI contents, maintaining an adequate K supply, while only chloride-
free potash fertilizers, such as SOP could be recommended at locations
having the trait oh high TSS and CI contents.

5-Disease severity%

Seasonal data and their average of disease severity percentage of
leaf spot caused by Cercospora beticola Sacc are shown in Table (7). In
general, raising soil salinity level and increasing nitrogen fertilizer levels, did
resulted in obvious increase of the disease severity. In contrast wiyh, addition
of potassium fertilizer (24 kg K20/fed), either as MOP or SOP did resulted in
obvious reduction of the disease severity%, comparably, no potassium
additions under all the three soil salinity levels and the three N fertilizer rates.
This means that potassium element not only play an important role in sugar
synthesis and their translocation, but also reduces such disease severity% in
sugar beet plants. These results are in accordance with the reports of
Perrenoud (1977) and Tendon and Sekhon (1989), who reported that the
fungal disease severity was reduced, by adding K fertilizers in average of
48% in soils tested low K. They added that the mode of action is primarily
through plant metabolism and morphology. The K-deficient have impaired
protein synthesis and accumulate simple N compound (e.g., amides), which
are good nutrient sources for invading pathogens, tissue hardening and
stomata opining pattermns are closely related to infestation intensity. Also,
Mengel and Kirkby (1982) concluded that, the nature of the action of K in
controlling the severity of plant disease may relate, in part to the effect of K in
promoting the development of thicker outer walls in epidermal cells, thus
influenced by K and metabolism associated with low K content in the plant.

6- Elements concentrations in beet roots:

Data in Table (8) show the effect of soil salinity levels, N and K
fertilizers application on K, Na and Cl% in the beet roots, in the two seasons.
It was recognized that K% in beet roots decreased by raising soil salinity
levels, while it increased with increasing N fertilizer rates, and adding both
MOP and SOP under each soil salinity level. On the other hand, Na%
increased by raising soil salinity levels, however, it decreased with increasing
N fertilizer rates and adding both MOP and SOP. Regarding Cl%, results
showed that raising soil salinity levels increased Cl%, while increasing N
fertilizer rates decreased its contents, under each soil salinity level. On the
other hand, adding MOP increased CI%, while adding SOP, decreased its
content under the three levels of soil salinity, and the three levels of N
fertilization.
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Table (8): Effect of soil salinity levels, nitrogen fertilizer rates and
potassium fertilizer forms on K%, Na% and CI% in roots of
sugar beet plants during 2003/2004 and 2004/2005 seasons

Soil N Fert. K% Na% Cl%
salinity | rates, K-forms K-forms K-forms
levels ka/fed 0 [ MOP | sOP 0 | MoP | soP 0 | Mop [ sopP

2003/3004 season
30 145 1182 | 180 1 1.48 | 1.37 | 1:38 |1821 1.35 | 1.30
S1 60 152 1 182 | 1.90 | 1.36 | 1.31 1.28 |1.27(| 1.3¢ | 1.27

390 160 .| 242 | 240 | 1.30 | 1.26 | 1.22 [1.22] 1.25 | 135
30 1.38 | 178 | 1.80 | 1.82 | 1.56 | 1.52 |1.51| 1.54 1.49
s2 60 | 1.46 | 1.81 | 1.84 | 1.58 | 1.50 | 1.48 |1.46| 1.50 | 1.42
890 155 | 194 | 197 | 1.50 | 1.47 | 1.45 |142| 1.46 | 1.38
30 134 [ 166 | 1.70 | 1.80 | 1.78 | 1.74 1168 1.70 | 1.68
S3 60 138 | 1.71 1.75 | 1.78 | 1.71 1.68 |[1.65]| 1.68 1.62
90 1.46 | 1.78 180 | 1.72 | 168 | 160 [160| 1.64 | 1.60
2004/2005 season
30 148 1 1.85 | 187 | 143 | 1368 | 1.32 {130] 1.82 | 1.29
S1 60 162 |1 194 | 196 | 1.33 | 1.29 | 1.27 |1.25] 1.28 | 1.25
80 168 | 246 | 246 | 1.28 | 1.23 | 1.20 |1.20] 1.24 | 1.13
30 1.41 1.81 1.83 | 1680 | 1.54 | 1.81 | 1.49] 1.51 1.47

S2 60 | 1.48 | 1.83 | 1.85 | 1.56 | 1.50 | 1.47 [1.40| 1.43 | 1.39
90 | 160 | 196 | 1.99 | 148 | 1.45 | 1.43 |1.38] 1.42 | 1.35
30 1138 | 170 | 1.73 | 1.77 [ 1.75 | 1.73 |1.65]| 1.68 | 1.63
83 60 [ 140 | 1.74 [ 1.76 | 1.74 | 167 | 164 [161] 1.64 | 1.58
90 | 150 | 181|184 | 1.70 | 1.64 | 1.58 |1.59| 1.61 | 1.56

Conclusion

According to the above illustrated results and discussion, it can be
generally concluded that, fertilization of sugar beet plants by nitrogen at the
rate of 90 k N/fed and potassium at the rate of 24 kg K,O/fed, in the form of
potassium sulphate (SOP) or potassium chloride (MOP), are necessary for
producing maximum sugar beet root yield, of satisfactory quality and tolerant
for disease severity, under salt affected soils in Eastnorthern Delta of Egypt.
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