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ABSTRACT

Two field experiments were conducted in 200312004 and 2004\2005 seasons in
Gelbana village, El-Kantra Shark, Sinai to study the effect of transplants dates,
namely 15, 25 and 35 days from sowing nursery compared with direct seeding
(control) on productivity of five sugar beet varieties, namely Top, Kawemira, Gloria,
Pleno and Farida. Results showed that both direct seeding and transplant 25 days
age produced the highest root yield without significant difference between them. Also,
direct seeding did not differ significantly from transplants 15 or 25 days age
concerning sugar yield. Slight but significant differences among the five studied
varieties were found in root yield, and Farida cv. recorded the highest roots and sugar
yields/fad.

INTRODUCTION

Yearly, Egypt imports about 30-35% of local consumption of sugar to
face the shortage in local production. Therefore, expanding cultivation of
sugar beet on the new reclaimed lands especially region of eastern and
western Suez Canal should be hardly pushed to increase the sugar crop
area, consequently increased local production of sugar. Most of these lands
are sandy soil and some of them are salt affected. Such lands are very
promising for growing sugar beet.

Sugar beet can be grown on different types of soils, because it is
somehow salt tolerant crop, it may improve the chemical properties of the
new lands.

Planting methods play important role in sugar beet productivity,
particularly, root and sugar yields. Smith et al., (1984) recorded that sugar
beet transplanting technique has shown major advantage over the
conventional direct sowing technique. Also, Burcky (1988) found that
transplanting of sugar beet gave higher populations especially after late
planting. Transplanted seedlings had a survival rate of 84.3 — 94.1 %
compared with 74.5 % from direct sowing (Zhao et al., 1995). Many
investigators reported that transplanting sugar beet increased yield and
sucrose content comparing with sowing seed directly (Valni, 1985; Eric et al.,
1986; Vigoureux, 1986; Yonts et al., 1986; Qu and Wang, 1987; Lunnan et
al., 1991 and El-Geddawy et al., 1997).

Sugar beet production fluctuated according to the cultivated variety
because of the variation in yield components such as individual root length,
root diameter, top and root weight per plant (Mokadem,1999; Ramadan,
1999 and Nassar, 2001). Whereas, Mahmoud et al. (1999), Mokadem
(1999), Ramadan (1999) and Nassar (2001) reported that there were
differences among sugar beet varieties in juice properties (T.S.S. %, sucrose
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% and purity %). Meanwhile, Hassanein (1999), Mahmoud et al. (1999),
Ramadan and Hassanein (1999) and Al-Naas (2004) demonstrated that
sugar beet varieties differed in root, top and sugar yields. Therefore,
selecting the promising cultivars (which have better growth, juice and yield
characters), is among the important factors to produce maximum productivity
from sugar beet.

This experiment was carried out eastern Suez Canal in Gelbana
village, El-Kantra Shark, Sinai (represented sandy soil affected with salinity
and irrigated from Al-Salam canal), aiming to find the proper seedling age can
be used.

MATERIALS AND METHODS

Two field experiments were conducted in 2003\2004 and 2004\2005
seasons at Gelbana village, El-Kantra Shark, Sinai to study the effect of
transplants ages, namely 15, 25 and 35 days compared with direct seeding
(control) on productivity of five sugar beet varieties, namely Top, Kawemira,
Gloria, Pleno and Farida.

Media of seedlings consisted of sand, fermuclide and beat moss in
ratio 1:1:2 (in volume). The media was treated with fungicide and wetted to
50 % moisture content, then distributed to the germination trays (germination
tray contained 210 hollows). Seeds of each beet cultivar were sown manually
in 15 germination trays. Germination trays in greenhouse as well as the
control treatment (direct seeding) in the field were sown at 215t September in
both growing seasons. Germination trays were covered with polyethylene
sheets for three days. After 15, 25 and 35 days from sowing, seedlings of
each cultivar were transplanted to the experimental field.

The experiment was conducted under sprinkler irrigation system in four
replicates using split plot design. The three transplants ages + control (direct
seeding) were allocated in the main plots, while five varieties were arranged
randomly in the sub plots. The experimental unit area was 18 m2 (6 rows, 5 m
in length and 60 cm in width).

Table (1) includes the chemical and mechanical analyses of the
experimental soil and chemical analysis of irrigation water (El-Salam Canal).
Organic matter (Compost) at rate of 20 m3/fad was applied to the soil during
land preparing. Table (2) shows the chemical properties of the applied
compost. Seedlings were transplanted at 20 cm apart.

Calcium super phosphate at a rate of 200 kg/fad (15.5% P20s) and
sulfur at a rate of 50 kg/fad were added after 21 and 51 days from sowing.
Ammonium nitrate at a rate of 100 kg/fad (33.5%N) was applied in three
equal doses at 21, 51 and 81 DAS. Potassium sulfate (48% K:0) at a rate of
50 kg/fad was applied after 21 and 51 days from sowing. NPK fertilizers were
added using drilling method.

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

Data of each experiment were subjected to proper statistical analysis of
variance for split plot design. Also, combined analysis was conducted
between the data of the two seasons according to Snedecor and Cochran
(1981).

Table (1): Chemical and physical analyses of the experimental soil site
and irrigation water.

Proprieties Soil Irrigation water
pH (Soil extract 1: 5) 8.19 7.16
EC(dS m1) 8.09 2.86
Cations (meq L)
Ca** 42.50 2.00
Mg ** 28.00 8.00
Na * 76.90 16.55
K* 2.50 0.49
Anions (meq L)
Cl- 115.0 18.15
HCO3s - 4.0 6.80
COs ~ -- 0.64
SO, 30.0 1.45
Soil texture sandy
Table (2): The chemical properties of the used compost.
mg/k
pH |Ec (2/'(\)" CN [N% |P% [K% = Mng/ YT
7.19 | 3.97 | 48.08 | 20.74 | 1.34 | 0.13 | 1.21 | 141.15 | 94.43 | 32.73 |56.65

RESULTS AND DISCUSSION

A. Effect of transplants dates:

Combined analysis of the two seasons revealed that transplant
seedlings 15 days or 25 days ages did not differ significantly than sowing
seeds directly in the field concerning root characters (fresh weight, diameter
and length) (Table 3). Transplanting seedlings 35 days age resulted the
lowest root characters (weight, diameter and length), but recorded the highest
top fresh weight/plant compared with the other transplants ages. Sugar beet
plants resulted from direct seeding as well as from transplant seedlings 15 or
25 days age might enhance growth of plants and consequently sugar
translocated from leaves to roots which in turn gave roots bigger and heavier.
Similar results were obtained by Gibbons (1986); Wang et al. (1991) and EI-
Geddawy( 1997).
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The three transplants ages namely, 15, 25 and 35 days did not differ
significantly from direct seeding in total soluble solids %. Transplants 15 days
age gave the highest sucrose content and did not differ significantly from
transplants 25 days age or direct seeding concerning this trait, while
transplants 35 days produced the lowest sucrose percentage.

Regarding root yield, statistical analysis over the two seasons revealed
that the direct seeding of sugar beet followed by transplants 25 days age
resulted the highest root yield/fed (26.74 t and 25.89 t) without significant
differences between them. Moreover, transplants 35 days age resulted the
lowest root yield (17.93 t, 17.52 t and 17.72 t /fed in the first and second
seasons and over them, respectively). These results are in good line with
those obtained by Valnli (1985); Gibbons (1986); Vigoureux (1986); Burcky
(1988); Wang et al. (1991), El-Geddawy et al. (1997) and El -Debaby et al.
(2003).

Growing sugar beet with transplants 35 days age gave the highest top
yield followed by transplants 15 days age, while the lowest top yield/fed was
obtained from transplants aged 25 days as well as from direct sowing.

Combined data in Table (5) showed that direct seeding of sugar beet
did not differ significantly than growing it with transplants 15 or 25 days age in
the resulted sugar yield (4.84, 5.16 and 4.62 t/fed, respectively). The lowest
sugar yield (3.17 t/fed) was obtained with applying transplants 35 days age.
Plants resulted from direct seeding as well as from transplants 15 or 25 days
age might encouraged growth, which interpret their superiority in root and
sugar yields compared to plants resulted from transplants 35 days age.

B. Effect of Varieties:

Slight but significant differences among the studied varieties were
recorded for root fresh weight/plant, top fresh weight/plant and root diameter,
while insignificant differences were detected for root length (Table 3). Similar
results were obtained by Mokadem (1999); Ramadan (1999) and Nassar
(2001).

Regarding juice quality, Kawemira cv. exceeded the other cvs. in TSS
% and sucrose % (25.96% and 19.32%). That held true in the first season
and combined data. The five studied varieties did not deviate from each other
concerning purity % (Table 4). Some investigators reported that there were
differences among sugar beet varieties in juice properties (Mahmoud et al.,
1999; Mokadem, 1999; Ramadan, 1999 and Nassar, 2001)

Table (5) indicates slight but significant differences among the five
studied varieties in root yield per feddan. Combined data revealed that Farida
cv produced the highest root yield (25.91 t /fed) without significant differences
with the other varieties, except kawemira cv. Also, Farida resulted the best
sugar yield (4.98 t/fed), but it also, deviated significantly with Kawemira and
Gloria cvs. Furthermore, Farida cv. produced the highest top yields/fed (12.56
t/fed), while the lowest value for top yield was obtained by Kawemira cv.
(10.14 t/fed). Hassanein (1999), Mahmoud et al. (1999), Ramadan and
Hassanein (1999) and Al-Naas (2004) demonstrated that sugar beet varieties
differed in root, top and sugar yields.
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C. Effect of the interaction:

The statistical analysis of variance over the two seasons revealed that
the interaction between transplants ages and sugar beet varieties did not
affect significantly the studied traits; which means that the individual factors
act independently.
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Table (3): Effect of transplants age, sugar beet varieties and their interaction on some vegetative characters in

2003/2004 and 2004/2005 seasons.
Root fresh wt/plant (kg) Top fresh wt/plant (kg) Root diameter (cm) Root length (cm)
2003/2004] 2004/2005 | Combined|2003/2004 | 2004/2005 [ Combined [ 2003/2004 [2004/2005] Combined2003/2004]2004/2005|Combined
Transplants age:

Treatments

Direct seed 0.873 a | 1.070 a | 0.974 a | 0.350 b | 0.416ab | 0.383ab | 9.90 a 8.96 b 9.34 bc | 1753 a 19.33 a| 18.43 a
15 Days 0.778 b | 0.838ab | 0.786 ab| 0.415 a | 0.431 a 0.411abl 9.16 bc| 11.40 a | 10.28 a | 17.26 a|17.56 ab| 1741 b
25 Days 0.816 ab| 0.960ab | 0.888 a | 0.313 b | 0.361 b | 0.337 b | 9.56 ab | 10.36ab | 9.96 ab | 17.56 a | 19.23 a | 18.39 a
35 Days 0581 c | 0614 b | 0610 b | 0.444 a | 0434 a | 0439 a | 8.70 ¢ 9.30 b 9.00 c | 1586 b | 15.16 b | 1551 ¢
F_ test *% * *% *% * * *% * * * * *
LSD at 5% 0.065 0.374 0.192 0.049 0.058 0.074 0.52 1.48 0.80 1.12 2.47 1.67
Varieties :

[Top 0.801 a | 0.893ab | 0.847ab | 0.382ab | 0.420ab | 0.401ab | 9.75 a | 1045 a | 10.14 a | 1737 a | 1762 a | 175 a
Kawemira 0.735 a [ 0.752 b | 0743 b | 0.352 b | 0.347 ¢ | 0.349 b | 9.29 ab | 9.66 a | 9.47 ab | 16.83 a | 17.00 a | 16.91 a
Gloria 0.783 a | 0.762 b | 0.788ab | 0.418 a | 0.415ab | 0.416a | 9.45 a | 10.12 a | 9.79 ab | 17.04 a | 18.62 a | 17.83 a
Pleno 0.702 a | 0.865 b | 0.783ab | 0.362 b | 0.402bc | 0.382ab | 8.83 b 9.58 a 9.20 b | 17.04 a | 1845 a | 17.75 a
Farida 0.789 a | 1.080 a | 0.907 a | 0.387ab | 0.470 a | 0.414a | 933 ab | 10.12 a | 9.72 ab | 17.12 a | 17.41 a | 17.27 a
F- test NS * * * i * * NS * NS NS NS
LSD at 5% 0.201 0.125 0.038 0.056 0.056 0.45 0.63
Interaction NS NS NS * * NS NS NS NS *x NS NS

Table (4): Effect of transplants age, sugar beet varieties and their interaction on juice quality of beet in
2003/2004 and 2004/2005 seasons.

Treatments T.S.S. (%) Sucrose (%) Purity (%)

2003/2004 [ 2004/2005 [ Combined | 2003/2004 [ 2004/2005 | Combined | 2003/2004 | 2004/2005 | Combined

Transplants age (Tr.)
Direct seed 25.20 b 25.40 a 25.30 a 17.77 ¢ 19.94 a 18.86 ab 74.53 b 78.52 a 76.53 b
15 Days 25.00 b 24.73 a 24.86 a 19.60 a 19.14 a 19.37 a 83.87 a 77.40 ab 80.64 a
25 Days 25.80 a 24.26 a 25.03 a 19.09 b 18.96 a 19.03 ab 78.54 ab 78.33 a 78.44 ab
35 Days 2493 ¢ 25.33 a 25.13 a 17.25 d 19.34 a 18.30 b 7453 b 76.37 b 7545 b
F- test i NS NS ** NS * * * *
LSD at 5% 0.30 0.41 0.92 6.85 1.84 2.93
Varieties (V.):

Top 2591 ¢ 2491 a 25.41 ab 18.07 cd 19.47 a 18.77 a 7748 a 78.16 a 7782 a
Kawemira 26.91 a 25.00 a 25.96 a 19.47 a 19.18 a 19.32 a 79.60 a 76.76 a 78.18 a
Gloria 25.66 c 25.25 a 24.46 ab 17.86 d 19.60 a 18.73 a 76.81 a 7762 a 77.21 a
Pleno 2641 b 24.66 a 25.53 ab 18.50 b 19.21 a 18.86 a 76.69 a 78.01 a 7735 a
Farida 25.00 d 24.83 a 2491 b 17.25 bc 19.27 a 18.26 a 80.84 a 7773 a 79.29 a
F- test ** NS * ** NS NS NS NS NS
LSD at 5% 0.45 0.85 0.35 - -
Interaction ** NS NS ** NS NS * NS NS
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Table (5): Effect of transplants age, sugar beet varieties and their interaction on root, top and sugar yields in

2003/2004 and 2004/2005 seasons.

Treatments Root yield (t/fed) . Top yield (t/fed) . Sugar yield (t/fed) .
2003/2004 | 2004/2005 | Combined |2003/2004] 2004/2005 | Combined |2003/2004]2004/2005] Combined
Transplants age (Tr.):
Direct seed 26.49 a 26.98 a 26.74 a 10.63 ¢ 11.42 a 11.03 ab | 470 ab | 498 ab 484 a
15 Days 2273 ¢ 2297 b 22.86 bc 1222 b 11.89 a 12.06 ab 446 b 586 a 5.16 a
25 Days 2547 b 26.31 ab 25.89 ab 9.73 ¢ 1001 b 9.88 b 486 a 439 b 462 a
35 Days 1793 d 1752 ¢ 1772 ¢ 13.75 a 1198 a 12.87 a 3.09 c 326 b 317 b
F- test o * * * * P o * *
LSD at 5% 0.90 3.36 5.142 1.17 151 2.56 1.31 2.02 0.99
Varieties (V.):
Top 23.47b 24.49 ab 23.99 ab 11.36 b | 11.55 ab | 11.46 ab 424 a | 478 ab 451 ab
Kawemira 22.33 bc 20.61 b 2147 b 10.65 b 9.64 c 10.14 b 435 a 398 b 416 b
Gloria 23.42b 21.73 b 2257 ab | 1250 a | 1144 ab 11.98 a 418 a 414 b 416 b
Pleno 21.66¢C 23.72 ab 22.69 ab 11.19 b | 11.07 bc 11.13 ab 400 a 454 b 4.27 ab
Farida 24.89 a 26.93 a 2591 a 12.21 a 1292 a 1256 a 429 a 5.68 a 498 a
F- test * * * P o * NS * *
LSD at 5% 131 5.21 3.61 0.84 1.53 1.69 1.20 0.71
Interaction * * NS * * NS NS * NS
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