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Abstract: Under drip irrigation system, iwo field experiments were conducted in 2003/2004 and 2004/2005 seasons at
The Experimental Farm of The General Company of Land Reclamation, El-Karntara Shark, Sinai to study the effect of
two fertilization treatmenis on anatomical structure and productivity of 5 sugar beet cvs. namely, Pleno, Top,
Kawemira, Gloria and Farida , while the two fertilization treatments were: 100 kg N + 46.3 kg P05 + 48 kg KO /fed

" (Fi) and 20 m’ compost + 67.5 kg N + 31 kg P05 + 24 kg K>0 ffed (F2) in the two seasons, Data were recorded at
harvest time on rool characteristics ( root length, root diameler and fresh weight/plant ) lop fresh weight/plant, TS5%,
sucrose%s and purity% of roots juice, also, root, sugar and top yields (ton/ffed ). Anatomical structure of leaves and
secondary roots were undertaken in the second season only. Results show that some of the studied parameters of leaves
and secondary rools structure varied according to cultivars and fertilization treatments. Regarding leaf structure, sugar
beet ev.Top fertilized by F2 recorded the highest values Jor thickness of midrib, vascular bundle, phloem tissue, xylem
tissue, sclerenchyma béneath phivem and collenchyma beneath upper epiderms at midrib, as well as, the highest values
of number of xylem arms/vascular bundle and number of xylem vessels/ vascular bundle. sugar beet cv.Gloria fertilized
by F2 gave the maximum values for thickness of palisade tissue + upper epidermis, palisade tissue + lower epidermis,
spongy tissue and leaf wing. Concerning secondary root structure, the highest values for root diameter in T, 5. and
number of growth rings were observed in sugar beet cv.Kawemira feriilized by F2 and the maximum thickness of
periderm and the highest number of phellem rows in sugar beet cv. Top fertilized by FI. Moreover, sugar beet cv.Farida
Sertilized by Fi gave the maximum thickness of six rows of parenchyma beneath periderm. Over the two seasons, F2
increased significantly top and root weights/plant, sucrose %, purity % and root, sugar and top yields/fed comparing
with Fi The studied cultivars did not differ significantly from each other in root characteristics (lengih, diameter and
weight), sucrose % and roof, top and sugar yields/fed,while they differed in TSS % and purity %. Sugar beet cv.Top
recorded the highest values for root diameter, root weight/plant, top weight/plant, roots vield/fed, top vieldifed and
sugar yieldfed. in the second season only.
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INTRODUCTION Prugar et al. (1980) showed that adding 20 tons
FYM/ha increased root yield from 31.9 to 36.0 ton/ha.
Abd El-Gaffar et al. (1981) found that root vield was
significantly increased by applying organic manure with
or without nitrogen and the combination of organic
manure with nitrogen was more effective than applying
any of them alone. Vales and Strand (1990) showed that
root vield was higher by using FYM than nitrogen
fertilization. Al-Labbody (1998} found that the
combination of FYM with nitrogen increased
significantly root diameter, root length and root yicld,
while juice purity and sucrose % were not affected
significantly by this application. Quda et al. (1999)
found that 5 m® FYM + 120 kg N/fed produced the

Most of projects of land reclamation (eastern and
western Suez Canal) are being conducted in sandy soil
and salt affected lands. Such lands are very promising
for growing sugar beet.

Sprinkler and drip irrigation systems permit more
precise control of the timing and amount of water
applied than furrow irrigation. Mambelli et a/.(1992)
and Urbano er al.(1992) stated that yields of sugar beet
improved under drip irrigation. Also, Sharmasarkar ef
al. (2001a and 2001b) found that sugar beet yield and
sugar content were higher under drip irrigation
comparing with furrow (flood) irrigation. Moreover,
Abdel-W.aha?b .ef ‘a!_ (2005) repOf'ted that sugar beet maximum root length and diameter and gave the highest
under drip irrigation was more vigorous and resulted root and sugar yields/fed., while, 20 m* FYM + 60 kg
hlghe:_ root, sugar and top yields/fed than sprinkler Nifed recorded the highest sucrose and purity
rrigation. . . . rcentages. Organic manure application to soil reduced

Selecfmg the promising cultivars (wh.lch have better ls)(f):il pH gn d incime d cations sxchange capacity. Also,
growth, juice and yield characters), is among the available N, P and K in soil increased after the

important factors to produce maximum productivity anplicati ; .

. pplication of manure and reduced gradually by time of
from sugar beet. Whereas, Hassanin (1999), Mokadem ¢ ! al. 2003). M Zaki (2004
(1999). Ramadan (1999), Nassar (2001) and AbNaas ~ 1arvest (Neem el al, 2003). Morcover. Zaki (2004)

(2004) reported that sugar beet varieties differed in root
yield and its juice propertics (TSS %, sucrosc % and
purity %).

reported that the combination of compost farmyard
manure and ammonium nitrate (10 tons CFYM + 40 kg
N/ted) showed the best results of plant growth, yield
sugar concentration and purity. Abdel-Wahab et
al(2005) found that 20 m* compost + 67.5 kg N + 31 kg
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P.Os + 24 kg K0 /fed increased significantly root
weight/plant and root, sugar and top yields/fed.

Concerning the anatomical structure, El-Fadaly et
al. {1990} observed that some of the anatomical
characters of sugar beet plants varied among cultivars.
EL-Maghraby et al. (1997) and Ibrahim and Attia
(1998) found that potassium fertilizer had a positive
effect on root structure and sugar yield Milform. and
Houghton (1999) showed that the number of growth
rings of root ranged from 7-10 rings according to sugar
beet cultivars. Ouda et al. (1999) observed that 5 m’*
compost + 120 kg N/fed produced the maximum root
structure, length and diameter and gave the highest root
and sugar vields/fed. Agami (2000) concluded that root
length, root diameter and parameters of leaf structure
increased gradually and significantly with increasing
potassium fertilizer levels up to 120 kg K,0/fed. Also,
Azab (2003) found that the thickness of mesophyll
region represented by upper epidermis + palisade tissue,
lower epidermis + spongy tissue varied among cultivars
and concluded that there were a firm and close
relationship between the formation of root and
accumulation of sugars. Furthermore, Zaki (2004)
reported that the combination of 10 tons compost + 40
kg N/fed gave the best results of leaf and root structure
of sugar beet varieties.

This work aimed to study the most suitable
fertilization treatment which produces the highest
productivity under the recent technique of irrigation
(dripping) in the newly reclaimed areas. The anatomical
characters of the most promising high yielding cultivars
under such conditions will be concerned.

MATERJALS AND METHODS

Two field experiments were conducted on 15™ of
October during 2003/2004 and 2004/2005 seasons in
The Experimental Farm of The General Company of
Land Reclamation, Gelbana village, El-Kantra Shark
(Project of El- Salam Canal), Sinai to study the effect of
two fertilization treatments, namely 100 kg N +46.5 kg
P,0s + 48 kg KO /fed (F1) and 20 m* compost + 67.5
kg N + 31 kg P,O5 + 24 kg KO /fed (F2) on the
anatomical structure and the productivity of five sugar
beet cultivars {(Pleno, Top, Kawemira, Gloria and
Farida) under drip irrigation system. Theses cultivars
obtained from Sugar beet Company, Belkas, Dakahlia.

Trrigation was carried out every two days through
the first month, then every week fill 15 days before
harvest, Period of irrigation was 2 hours.

In each season, field experiment was carried out in
four replicates using split plot design. The two
fertilization treatments were allocated in the main plots,
whereas the five cultivars were arranged randomly in
the sub plots. The experimental unit sized 30 m* (10
rows 5 m in length and 60 cm in width). )

Organic matter (Compost) was applied to the soil
during preparing land. Table (1} includes the chemical
and mechanical analyses of the experimental soil and
chemical analysis of irrigation water (El-Salam Canal),
while Table (2) includes the chemical analysis of
compost. These analysis were carried out in Soil and
Water Dept.,, Fac. of Agric. In Ismailia, Seeds were

sown in hills 20 cm apart on October 15 in both seasons.
Plants were thinned to one plant/hill at 45 days after
sowing (DAS). Each experimental unite was treated
with sulfur (50 kg/fed) in two equal doses (at 21 and 51
DAS).

Phosphorus was added as calcium superphosphate
{15.5% P,04), nitrogen as ammonium nitrate (33.5 % N)
and potassium as potassium sulfate (48 % k,O).
Phosphorus and potassium fertilizers with the above
mentioned rates were added in two equal doses (at 21
and 531 DAS), while nitrogenous fertilizer was applied
in three doses (at 21, 51 and 81 DAS). NPK fertilizers
were added using drilling method. Morcover, plants
were sprayed with Soluveg three times namely at 60, 90
and 120 DAS at rate 1g/Liter. Soluveg consists of 14 %
N,.7%P, 28 %K, 3% Mg, 12% 5, 0.02 % B, 0.005 %
Cu, 0.06 % Fe, 0.04 % Mn 0.0025 % Mo and 0.05 %
Zn}. Spraying volume ranged from 150 10 300 liters/fed
according to plant age.

In each season, at harvest time (200 DAS), five
plants were taken randomly from each plot to determine
vield components {root length, root diameter, root fresh
weight and top fresh weight /plant), juice quality (TSS
%, sucrose % and purity %). Root and top yields per
feddan were estimated from three inner rows of each
experimental unit. Sucrose % was determined as
described by Le Docte (1927). Sugar yield was
calcuiated by multibling sucrose percentage % root yield
per feddan. Purity % was calculated according to the
following equation; purity %= sucrose % x 100 / TSS
%.

On the other hand, in the second season only,
structure of secondary root at 5 ¢m from stem and
external leaf at the apex at (150 DAS) were studied.
Samples were Killed and fixed in F.A.A. solution,
dehydrated in tertiary butyl alcohol series, infiltration
and embedding in pure paraffin wax (M.P. 56-58° C)
were carried out as described by Willey (1971), using a
rotary microtome. Sections (10p) were obtained, and
stained with safranin and light green before being
mounted in Canada balsam. Sections were examined
microscopically and the different tissues were scored by
eyepicce micrometer.  Data of each scason were
subjected to proper statistical analysis of variance and
combined analysis of variance for the two seasons was
undertaken according to Snedecor and Chocran (1981).
Means followed by the same alphabetical letters are not
statistically different according to Duncans multiple
range test at 5 % level of significance (Duncan, 1955).

RESULTS AND DISCUSSIONS

1-Anatomical structure:-
a-The leaf structure:-

Data in Table (3) and Figures {1 and 2} show that
most parameters were differed as a result of the studied
treatments. The highest values of midrib thickness (6.56
mm), thickness of vascular bundle (1.50 mm), thickness
of phloem tissue (0.31 mm), xylem tissue thickness
{0.76 mm), number of xylem arms/vascular bundle (14).
number of xylem vessels/vascular bundle (52),
thickness of sclerenchyma beneath phloem (0.38 mm)
and thickness of collenchyma beneath upper epidermis
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Table (1): Chemical and physical analyses of the experimental soil set (Gelbana village, El-Kantra Shark) and

irrigation water (El-Safam Canal).

proprieties Seil Irrigation water
pH (Soil extract 1: 5) §.03 7.16
EC(dS m™) 15.05 2.86
Cations (meq L") o
Ca™ 4550 2.00
Mg ™ 29.50 8.00
Na* - 63.94 16.55
K* 2.56 0.49
Anions (meq L)
i 135.0 18.15
HCO,"~ 45 6.30
CO;~ - 0.64
10 M 20.5 1.45
Total N % 0.32
P(mgKg™) 1.90
K(mgKg™") 43.1
Seil texture Sandy

Table (2): Chemical analysis of the applied organic manure (compost).

pH (Soil extract 1: 2.5) 7.19
EC (dSm ™) 3.97
Organic matter (%) 48.08
C:N ratio 20.74
Nitrogen (%) 1.34
Phosphorus (%) 0.12
Potassium (%) 1.21
Fe (mg kg ™) 141.15
Mn (mg kg ™) 94.43 -
Cu(mgkg™) 32.73
Zn (mg kg ") , 56.65

(1.06 mm) were recorded by sugar beet cv. Top as a
result of applying (F2) treatment (Fig. 2b). In addition,
the maximum values of palisade tissue + upper
epidermis thickness (1.31mmj}, palisade tissue + lower

epidermis thickness (0.94 mm), spongy tissu¢ thickness
(0.69 mm) and leaf wing thickness (2.94 mm) weére -

noticed by sugar beet cv Gloria with applying (F2)
treatment (Fig. 2d). Whereas, the lowest ones of midrib
thickncss (3.56 mm), palisade tissue + Iowcr "epid\*':nnis
mm), vascular bundle thickness (0 62_ mm)_ phlpc_m
tissue thickness (0.06 mm), xylem tissue thickness (0.37
mm), thickness of sclerenchyma bencath phloem (0.12
mm), thickness of collenchyma beneath upper epidermis
(0.25 mm) and leaf wing thickness (1.56. mm) were
observed by sugar beet cv. Farida as a result of applying
(F1) treatment (Fig. le). Furthermore, the lowest values
of both number of xylem arms/vascular bundle (7) and
number of xylem vessels/vascular bundle (20) were
recorded by Sugar beet cv. Pleno with applymg (FI)
treatment (Fig. 1a).

b-The secondary root structure:- '
Results in Table (4) and Figures (3, 4, 5 and 6)
show that most parameters were differed as a results of
the. studied treatments. The maximum values of root
“diameter (12.66 cm) and number of growth rings (10)
were observed by sugar beet cv. Kawemirawith
applying (F2) treatment (Fig. 4 c¢). Moreover, the
‘highest values of periderm thickness (0.47 mm) and
‘number of phellem rows (5) were recorded by sugar
beet cv. Top with applying (F1} treatment (Fig. 3b).
Furthermore, the highest phellem celt thickness (0.12
‘m) was observed by sugar beet ¢v. Gloria as a results
of applying (F2) treatment (Fig. 6 d). Also, the
‘maximum value of six rows of parenchyma bencath
‘periderm thickness (0.78 mrh) was noticed. by ‘sugar
beet ¢v. Farida with applying (F1) treatment (Fig. 5 e).
‘However, the lowest values of root diameter (10.16 cm)
and number of growth rings (7) were shown by sugar
beet cv. Gloria with applying (F1) treatment (Fig. 3 d),
petiderm thickness (0.12 mm), number phellem rows,
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Table (3): Effect of some fertilization treatmtens on leaf structure of five sugar beet cultivars under drip irrigation

system.

Character _ —_ o
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Treatments =] ué g Z uE 2E g 3 332 a 3@ g5 E 20 8
raments L 28 2§ & & 22 2B zE ZE 29 Z3:E 23R z2
F, - Plno 469 1.12 075 0.63 0.87 .19 .38 7 20 025 0.31 2.50
Top 5.31 0.62 0.63 045 1.46 0.19 0.75 Bl 43 0.31 043 1.69
Kawemira 425 094 0.73 0.62 1.00 0.12 0.56 3 26 0.4 026 231
Gloria 3.62 0.75 (.63 0.38 119 025 0.56 9 40 0.24 0.36 175
Farida 3.56 0.69 0.62 0.25 0.62 (.06 0.37 § 21 012 0.25 1.56
F, Pleno 487 0.94 0.75 0.50 0.94 0.22 0.56 8 22 0.i3 0.37 219
Top 6.56 0.94 0.69 0.31 1.50 08.31 0.76 14 52 038 1.06 1.94
Kawemira 531 0.75 0.63 0.50 1.44 025 075 9 40 0.37 037 1.87
Gloria 5.94 131 0.94 0.69 1.31 025 0.69 13 35 0.31 0.50 2.94
Farida 5.44 0.94 0.63 0.49 131 0.25 062 12 33 025 0.62 2.06

Fi= 100N kg + 46.5P;05 kg + 48K,0 kg/fed.
' + = Present

Fp=20m’ compost + 67.5N kg + 31P.0s kg + 24K kg/fed.
-= Absent

Table (4): Etfect of some fertilization treatments on secondary roots structure of five sugar beet cultivars under drip

irrigation system.

Characters — Average root Avernge Average Average Average Average
diameter in T.S.  number of thickness of number of thickness of thickness of
(cm) growthrings  periderm phetlem rows  maximum six rows of
{mm} phellem cell parenchyma
{mm} beneath
phelioderm
Treatments | {mm)
F, Pleno 10.83 8 0.31 3 0.06 047
Top 12.33 8 047 5 .19 0.69
Kawemira 11.16 9 0.28 4 0.06 .34
Gloria 10,16 7 0.22 3 0.09 0.41
Farida 11.16 9 0.31 3 (.08 0.78
F, Pleno 11.16 8 0.19 3 0.09 0.62
Top 12.33 9 0.28 4 0.08 047
Kawemira 12.66 10 028 4 .06 047
Glora 10.66 8 0.44 4 0.12 0.59
Farida 1116 - 8 0.12 2 0.03 0.50

Fi= 100N kg + 46,5P,05 kg + 48K,0 kg/fed.

(2) and phellem cell thickness {(0.03 mm) were recorded
by sugar bect cv. Farida as a result of applying (F2)
treatment (Fig. 6 ¢)and thickness of six rows of
parenchyma beneath periderm (0.34 mm) was found in
sugar beet cv. Kawemira. With applying (F1) treatment
(Fig. 5c). These results are in harmony with those
obtained by Milform and Houghton (1999} who showed
that the number of growth rings of root ranged from 7-
10 rings among sugar beet varietics, In addition, Ouda
et al. (1999) obscrved that 5 m* compost + 120 kg N/fed
gave the maximum values of root, length diameter and
produced the highest root and sugar yields/fed. Also,
Azab (2003) found that the thickness of mesophyll
region of sugar beet cultivars represented by upper

Fr=20m"* compost + 675N kg + 31P,0s kg + 24K kg/fed.

cpidermis + palisade tissue, lower epidermis + spongy
tissue varied among cultivars.

H. Yield and its components:
A. Effect of fertilization treatments:

The differences between (F1) 100 kg N + 46.5 kg
P,O; + 48 kg K,Offed and (F2) 20 m’® compost + 67.5
kg N + 31kg P,O. + 24 ke K,O/fed did not attain the
statistical significance concerning the effect on root
length and root diameter/plant in the two seasons and
over them (Table 5). Applying F2 signiticantly
increased top and root fresh weights/plant in the first
season and over the two seasons compared with
applying (F1). Also, data illustrated in Table (6) indicate
that (F2) significantly incrensed both sucrose and purity



Effect of Some Fertilization Treatments on Anatomical Characters and Productivity

Lh

Sclerenchym
beneath phi

Figure (1): Cross sections of third leaf of sugar
beet cultivars with 100
N+46.3P,0,+48K,0 kg/fed. treatment
(x16).

a- Pleno

b- Top

¢- Kawemira
d- Gloria

e- Farida
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cultivars  with 20 m®  compost,
67.5N+31P,0:+24K,0 kg/fed. treatment (x16).

a- Pleno

b- Top

¢~ Kawemira
d- Gloria

e- Farida
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Figure (3): Cross sections of secondary root structure of sugar beet cultivars with 100
N+46.5P,0+48K,0 kg/fed. treatment,

a- Pleno b- Top c- Kawemira d- Gloria e- Farida
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Figure (4): Cross sections of secondary root structure of sﬁgar bect cultivars with 20 m’
compost, 67.5N+31P,0:+24K,0 kg/fed. treatment,

a- Pleno b- Top c- Kawemira d- Gloria e- Farida
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Figure (5): Cross sections of secondary root structure of sugar beet cultivars with 100
N+46.5P;05+48K,0 kg/fed. treatment (x32),

a- Pleno b- Top ¢- Kawemira d- Gloria ¢- Farida
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Figure (6): Cross sections of secondary root structure of sugar beet cultivars with 20 m’ compost,
67.5N+31P,05+24K,0 kg/fed. treatment (x32).

a- Pleno b- Top ¢- Kawemira d- Gloria ¢- Farida
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percentages in the second season and over the two
scasons compared with (F1), while TSS % was not
affected by fertilization treatments,

Top, oot and sugar yields/fed recorded significant
increases with applying F2 and that was true in both
seasons and over them, except that the increases in top
and root yields/fed did not attain the level of
significancy in the second season (Table 7).F2 included
application of 20 m® compost which might improve the
physical and chemical properties of the seil of
experimental site beside its role as a source for macro
and micronutrients (Table 1 and 2). In this respect,
Negm et al (2003) mentioned that manure application to
soil had favorable effects on its pH, cation exchange
capacity and available N, P and K contents. Therefore,
F2 had favorable effect on growth of sugar beet plants
as expressed by fresh weight of top and root as well as
on sucrose and purity percentages. This might account
much for the superiority of resulted top, root and sugar
vields/fed with applying this treatment of fertilization.
The increase in top and root fresh weight (kgl/plant),
top, root and sugar yield (ton/ted.) due to the increase in
thickness of midrib, vascular bundle, phloem tissue and
xylem tissue, also, number of xylem arms and xylem
vessels of leaf (Table 3); as well as, number of growth
rings and storage parenchyma thickness of root (Table
4). These results are in good accordance with those of
Prugar et al (1980), Abd El-Gaffar ef al (1981), Vales
and Strand (1990), Al-Labbody (1998), Ouda ef af
(1999), Zaki (2004) and Abdel-Wahab er al.(2005).

B. Varietal differences:

Tt is evident from Table (5) that over fertilization
treatments, differences among the studied five sugar
beet cultivars in root length, root diameter, top and root
fresh weights/plant were not sigpnificant in the two
seasons and over the two seasons, except in the second
season, differences among the studied cultivars in root
diameter and fresh weights of shoot and root were
significant. In the second season, the highest values for
root diameter (12.5 cm), top weight/plant (0.715 kg) and
root weight/plant (1.408 kg) were recorded by sugar
beet cv. Top but it did not differ significantly by sugar
beet cv. Kawemira in root diameter and root
weight/plant and by sugar beet cvs. Kawemira- and
Gloria in top weight/plant.

Concerning juice quality traits, the differences
among the studied cultivars in TSS% were significant in
the first season and over the two seasons, in sucrose%
were not significant in both seasons and over them and
in purity% were significant in the second season and
over the two seasons (Table 6). The highest TSS % was
recorded for sugar beet cv Gloria (22.33 % and 23.75%
in the first season and over the two seasons,
respectively), while the highest purity % were recorded
for sugar beet cv. Kawemira (77.29% and 79.42 % in
the second season and over the two seasons,
respectively). The present results are similar with those
of Mokadem (1999), Ramadan (1999) and Nassar
(2001).

Over the two seasons, the differences among the
+ tested sugar beet cultivars concerning top, reot and

sugar yields/fed were insignificant, although these
differences were significant for top and sugar yields/fed
in the second season and were for root yield/fed in both
growing seasons (Table 7). sugar beet cv. Top recorded
the highest top yield (16.17 tons/fed) in the second
season, but it differed significantly only from sugar beet
cv. Farida Also, in the second season, sugar beet cv.
Top recorded the highest root and sugar yields/fed
(31.79 tons root and 5.52 tons sugat/fed), while this
cultivar recorded the lowest root yield {20.67 tons/fed)
in the first season. That flucation in root yield for sugar
beet cv. Top may be due to the differences in
environmental conditions. It is worthy to mention that
sugar beet cv.Top recorded in the second season high
values for root diameter, top fresh weight and root
weight/plant which might interpret their superiority in
top, root and sugar yields in the second season. These
results over the two seasons are in contrary with those
of Hassanein (1999) and AL-Naas (2004) who
demonstrated differences among sugar beet cultivars in
top, root and sugar yields,

C. Effect of interactions:

Over the two seasons, the interaction of cultivars x
fertilization treatments did not affect all studied traits
significantly except that, top fresh weight/plant, root
fresh weight/plant and top yield/fed were affected
significantly.

Table (8) demonstrates the averages of top fresh

weight/plant, root fresh weight/plant and top yield/fed
as affected by the interaction between the two
experimental factors over the two seasons.
It is evident that F2 treatment significantly increased
top fresh weight/plant for sugar beet cvs. Top and Pleno
compared with F1, while the differences between the
two fertilization treatments did not attain the statistical
level concerned this trait for the other three cultivars.
sugar beet cv. Kawemira Fertilized by FI treatment
gave the highest top fresh weight/plant (0.512 kg) and
significantly differed from Sugar beet cv. Pleno only.
Meanwhile, sugar beet cv. Top fertilized by F2
produced the highest value for this trait (0.606 kg) and
significantly differed from sugar beet cv. Farida only.

Comparing with F1, F2 increased significantly root
weight/plant by 27 % as average for all studied
cultivars. sugar beet cv. Top fertilized by F1 gave the
highest value concerned this trait (0.983 kg) and
significantly differed from sugar beet cv. Kawemira
only, while sugar beet cv. Kawemira fertilized by F2
tecorded the highest root weight/plant (1.287 kg)
without significant difference from Sugar beet cv.
Pleno. Sugar beet cv. Kawemira recorded the maximum
values of root diameter and number of growth rings, that
increase its storage capacity consequently increase the
root weight (Table 4).

Concerning top yield/fed, applying F2 significantly
surpassed F1 for Pleno and Top cvs., while the
differences between F1 and F2 did not attain the tevel of
significant for the other three cultivars.
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Table (5): Effect of two fertilization treatments on root length, root diameter, top fresh weight and root fresh

weight/plant of five sugar beet cultivars in 2003/04 , 2004/05 seasons and combined data.

Root length (cm) Rooi diameter (e} Top fresh weipht/plant (kp} Root fresh weight/plant(ky)
Treatments zf?;; ‘,g‘;‘ Combin 2,,?3‘3 2}%054 Combin 200304 200405  Combin 000 % Combin

Fertilezation treatments:
Fi* 1373 1733 1528 8.66 11.36 10.01 0.351 0.558 0.455 0.675 1.166 0920
F2 *+ 14.60 17.03 1581 10.56 .60 11.08 0.430 0611 0.521 0.973 1.371 1172
Fetest ns Ns Ns ns ns Ns * ns M ns *
Cultivars:
Pleno 14.75a 16.25a 15.50A, 9588 11.00b 10.29A }.433a 0.500 b 0461A 0895 a 14l b 1.0GBA
Top 14.16a [8.33a 16.25A 958a 12.50a 11.04A 0.355a 0.715a 0.536A 0720a 1408 3 1.064A
Kawemira 1266 a 16.58a 14.62A 991a 11.75ab 10.834 0.387a 0.625ab  0.506A 0.779a 1.320ab 1.050A
Glora 13.50a 16.08a 14.79A 941 a 11.00b 10.20A 0.366a 0.587ab 04774 0.8656a L165) 1.031A
Farida 14.50a 18.66a 16.58A 958a 1.16b 1037A 0.4202 0495b 0.4584 08358a 1.17% b 1618A

ns Ns Ns ns ns Ns ns ns * ns * *

Interaction

FI: 100 kg N+ 46.5 ky P10: + 48 kg K,0 Aed

F2: 20 m' compost + 67.5 kg N + 31 kg P,0s + 24 ky K,0 fed

Table (6): Effect of two fertilization treatments on TSS %, sucrose % and purity % of five sugar beet cultivars in

2003/04, 2004/05 seasons and combined data.

Treatments TS5 % ‘ Sucrose % Purity % 7
2003/04 2004/05 Combin 2003/04 2004/05 Cﬂbm 2003/04 2004/05 Combin
Fl* 2120 23.60 22,40 16.91 16,31 16.61 77.23 69.23 73.23
F2 =* 2126 23.40 2233 16.69 18.17 1743 79.85 7895 7940
F-test ns ns ns ns . . ng ns *
Pleno 21.66a 23.66a 22.66AB 1631a 16692 16.50A 75154 70.56b 723868
Top 21 66a 23.00a 2233AB [6.52a 1732a 16.92A T2.00a 75.17ab 76.59AB
Kawemira 21.00ab 23.08a 22.04AB 1731a 17472 17.39A 81.55a 77.29a 79.42A
Gloria 2233 23.75 23 .04A 16.402 17.53a 16.97A 71352 74.24ab 75.79AB
Farida 19.50b 24.00a 21.75B 1747 17.17 a 17.32A 80.66 a 73, 19ab 76 93AB
Interaction ns ng ns ns ns ns ns ns Ns

F1: 100 kg N + 46 5 kg P,0s + 48 kg K,0 /fed
F2: 20 m* compost + 67.5 kg N + 31 kg P,05 + 24 kg K;0 /fed

Table (7): Effect of two fertilization treatments on top, reot and sugar yields/fed of five sugar beet cultivars in 2003/04
, 2004/05 seasons and combined data.

n Top yield (ton/fed) Root yield (ton/fed} Sugar yield (ton/fed)
200304 2004/05 Combin 200304 2004/05 C ombin 220_3!'04 2004/05 Combin

Fi* FO.16 12.64 11.40 19.47 2635 23.16 3.29 436 is2
F2*+ 12.46 14.68 13.57 816 31.06 2961 469 571 520
F.‘esl » ns L . ns £ ] 3 L *
Cultivars
Pleno 12 26a 13.14ab 12.70A 25.97a 28,66 ab 213A 4.23a 4.77h 4.50A
Top 10242 1617 13204 2067h 31792 26.73A 3.45a 5.52a 4.494
Kawemira 11.21a 14,14ab 1267A 21254 ab 29.79 ab 26.17A 3.8% 5.233b 4 56A
Gloria 10.51a 133534 11934 24.75 3 1191 25974 4.4 477h 4424
Farida 12322 11.4% 1L91A 2516 ab w3 26254 42% 41 4584
Interaction ns . * ns . ns ng ns ns

FI- 100 kg N + 36.5 kg P20; + 48 kg K0 /fed
F2: 20 m* compost + 67.5 kg N + 31 kg P,0; + 24 kg K, 0 /fed

Table (8): Effect of fertilization treatments x sugar beet cultivars interaction on top and root fresh weights/plant and top
yield /fed (combined data).

Cultivars Top fresh weight (kg/plant) Root fresh wetght (kg/plant) Top yield (ton/fed)
Fl F2 Fl F2 Fl F2

Pleno 0375 0.548 0.954 1.183 9.3 15.88
Top 465 0.606 0.983 1.146 11.4% 1492
Kawemira 0512 0.500 0812 1.287 1265 12.70
Gloria 0,446 0508 0.941 1121 11.19 12.68
Farida 0.475 0.44] 0912 . 1.125 12.15 11.67

LSD 5% {.106 0.138 2.65

FE: 100 kg N + 46.5 kg P2Os + 48 kg K,0 /fed
F2: 20 m® compost + 67.5 kg N+ 31 kg P05 + 24 kg K,0 Hed
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CONCLUSION

‘It can be concluded that sugar beet cv. Top
followed by sugar beet cv. Kawemira fertilized by
compost + NPK with the for mentioned rates gave the

highest top, root and sugar yields/fed. under drip

irrigation system in the new reclaimed soil in Sinai. In
addition, application of compost + NPK fertilization in
this soil could be recommended for raising sugar beet
quality.
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