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ABSTRACT

Sugar beet seedlings were field transpianted to determine sugar beet yieid and quality as
affected by levels and time of N application. Paper pots were used to produce sugar beet
seadlings 1o avoided the losses in seedling through germination stage and to razing the density of
plants as well. Two field experiments were caried out at Sakha Agric. Res. Station , Kafr E-
Sheikh Govermnorate during 19992000 and 2000/2001 seasons, to study the effect of levels and
time of nitrogen fertilizer application on yield and quality of transpianted sugar beet. A spiit-piot
design with three replications was used. The levels of N were appiied in the main plots,
meanwthille, the times of nilrogen application were allocated in sub plots. Tuning of plants was at
four true leaves stage for C.V. Raspioy in both seasons. The obtained results showed thet, the
highest dose of nitrogen (120 Kgffed) gave the highest root yield and however, with lowest
sucrose %, total soiuble solids in term (7.5.S.) and purity percentage. it was also noticed that
there was no significant effect for levels N fertiiization on top, sugar yield and Top/roct ratio in
booths seasons where as, time of nitrogen application significantly affected roct yield, sucrose %,
T.5.5. and purity percentage in both seasons while, top yield and sugar yield significantly affected
in the first and second season respeciively. Top/ roct ratio was not affected in both seasons.

INTRODUCTION

Nowadays, sugar beet (Befa wulgarns L.} has beenintroduced as a new
sugar crop in Egypt to be the second source for sugar production after sugar
cane. The aim was to decrease the gap between sugar production and sugar
consumption. Soil and irrigation water are two limiting factors to cultivate the two
crops per year on the same area. Thus, it is favourable o choose crop of low
water requirement and short season, Sugar beet is preferable to satisfy these
requirements

In fact, here exists a national desire for increasing sugar production to
mest the increasing demand for sugar consumption. As a field crop, it has many
factors, which have dried effect on sugar yield, density and nitrogen fertilization
are two from these factors on sugar exiraction. Therefore, transplanting and
time of application became target to many investigators (Gibbons, 1984;
Hollowell, 1986; Younts et al., 1986; Burcky, 1988; Luman ef al., 1991 and
Heath and Eleal, 1992). Transplanting is a method of increasing the yield
(Prichard & Longley, 1916). As early as 1916, it was reporied that
transplantation of sugar beet eliminated hand thinning, which was necessary
with direct seeding, and produced a higher yield (Prichard & Longley, 19186).
However sugar beet transplanting has not been acceptedin the U.S. on a filed
production scale. The reason most after cited by growers, is the unavailability of
a ready to use sugar beet transplanting system method. However, a complete
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transplanting has been deveioped in Japan (Smith et al.,1988). Gibbons (1984)
observed that transplanting sugar beet by paper pots cut yielded conventionally
drilled by 20-25% and improved quality of roots as sugar yield by 2 tons/ha.
Hollowell, (1988) reported that sugar beet transplantation at 4 true leaf stage
gave the highest large beet and quality than direct sowing. Younts ef al,, (1986)
found that sugar beet transplanted by paper pots increased sugar yield than
direct sowing method. Burcky (1988) observed that transplanting sugar beet
gave higher plant population, increased sugar yield by 1.4-4 tons/ha specially
after late planting. Lunnan ef al., (1991) conducted that fertilization of sugar beet
transplanted with 240 Kg N/a. increased mean sugar yield from 4,92 to 7.62
tons/ha. El-Geddawy ef al, (1997) showed that sugar beet fertilized by 70 Kg
Nffed and applied at equal dose after transpianting and after 90 days from
sowing gave the highest root and sugar yields than direct sowing, the superiority
id due to the high density for transplantation.

The objective of this investigation was to determine the relationship
between levels, times of nitrogen fertilizer application on yield and quality of
transplanted sugar beets.

MATERIALS AND METHODS

Tow field experiments were conducted at Sakha Agric. Res. Station.
Kafr Ef Sheikh Governorate. Treatments were arranged in Split-plot design with
three replications, the main plot inciuded the three levels of nitrogen 80,100 and
120kg Nfed. Meanwhile, the four ime of nitrogen application were allocated in
the sub-plots, as foliow.

A=1/2 dose of N at transplanting+1/2 at 90day from sowing .

B=1/2 dose of N after 30 days from transplanting+1/2 at 90day from
sowing .

C=1/3dose of N at transplanting +2/3 at 90 day from sowing

D=2/3 dose of N at transplanting + 1/3 at 90 day from sowing

Sugar beet cultivar (Raspoly) was sowing in ridge 50 cm , apart and 20
cm between hills, plot area was 14 m’. The recommended dose of P
(15kgP;Osffed) and K (48 kg KOffed) were added. Sowing date was during 1
and 2™ week of October in 1989/2000 and 2000/2001 seasons, respectively.
Other cultural practices were carried out as recommended. At harvest, tow
guarded rows were harvested, yield and quality were determined. A sampie of
ten sugar beet root was taken at random for chemical analysis and the
following data were recorded:
1- Total soluble solids percentage in term (T.S.8.) determining by using hand
© refractometer .
2- Sucrose % was determined by using saccharometer according to Le

Docte (1927)

3- Purity % was calculated according to the following equation
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purity % =(sucrose % /T.S.S %) X 100
4- Theoretical sugar yield was calculated according to the following equation
Sugar yield (tonffed) = root yield (tonffed) X sucrose %
treatments means were compared at 5% level of probability according
to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

Data reported in Table (1) showed that the highest values of roct yields
were 25.13 and 28.62 tonffed. in the first and second season respectively
resulted from fertilization with 120 K Nfed.. while, splitting dose of N at
transplanting and at 90 days from sowing significantly increased root yield
(25.73 and 29.22 tonfled.) during the 1* and 2™ seasons, respectively. These
results are in agreement with those obtained by Gibbons (1984), Garg (1985),
Heath (1992) and El-Geddawy (1997) since they found that application of
nitrogen early with transplanting sugar beet significantly affected on root yield.
Meanwhiie , the top yields were not significantly affected under the different
levels of N fertilizer application during both seasons, the highest values of top
yield was recorded with highest dose of nitrogen 120 Kg per feddan 6.81 and
7.45 tonffed. During 1999/2000 and 2000/2001, respectievly On the other hand,
significant differences were recorded on top yield of sugar beet plant as a result
of early application of nitrogen fertilizer with high dose which encourage
vegetative growth for top and gave the highest Top yield (6.49 fed.) than late of
nitrogen application (5.13 tonffed.) 30 days after transplanting. In addition the
interaction of levels and time of nitrogen application had no significant effect on
root and top yield of sugar beet plant during both seasons of the study (Table 1).

Data presented in Tabie (2} indicated that sucrose percentage
decreased significantly by increasing levels of N application to sugar beet in the
first season only. 120 Kgffed. significantly decreased sucrose % by 6.52, 5.62%
than 80 and 100 Kg Nffed.-while, in the second season nilrogen ievels had no
significant effect on sucrose percentage. in additions, fime of nitrogen
application significantly affected sucrose percentage and the highest vaiues of
sucrose content (21.89 and 21.42%) in the 1% and 2™ seasons, respectively .
These results are agreed with those obtained by Lunnan (1991) and EL-
Geddawy (1997.

It is worth mentioning that increasing nitrogen ferilizer level up to 120
Kgffed. gave the highest sugar yield (5.18 and 5.79 tonffed.) in the 1* and 2™
seasons respectively. But the differences were not greatenough to reach the
5% ievel of significance. The time of nitrogen application significantly increased
sugar yield in the second season only and recorded the highest yield (5.89
tonfed.) when nitrogen dose splitting at equal doses at transplanting and at 90
days from sowing (as a recommendation). Similar resuits were obtained by EL-
Geddawy (1997) found that applied nitrogen fertilizer at equal dose for
transplanted sugar beet gave the highest sugar yield. The same trend of the
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present results was noticed by Smith (1588), imura ef al (1993) and El-
Geddawy (1997). They reported that applied nitrogen for sugar beet
transplanted as equal doses or early application due to high sugar yield than
another treatments. Data reported in Table 2 cleared that the interaction of
levels and time of nitrogen application had no significant effect on sucrose
percentage and sugar yield of transplanted sugar beet.

Effect of levels and time of nitrogen application on total soluble solids
and purity percentage are shown in Table (3). it is clear that the high nitrogen
levels significantly reduced T.S.S from 22.93 to 21.74% in the first season and
from 19.81 to 19.19% in the second season. In contrast, time of nitrogen
application significantly increased T.5.S. ,when applied at 2 equal doses one
after month from transplanting and the other after 90 days from transpianting
and gave the highest vaiues 22.72% and 20.48% in 1999/2000 and 2000/2001 ,
respectively. El-Gedawy (1997) reported that applied 70 Kg Nfed. as equal
dose gave the highest T.S.S. . The data reported in Table, 3 showed also that
purity percentage significantly affected by level and time of nitrogen application.
This finding was true in both seasons. increasing nitrogen levels from 80 To
120 Kgffed.. Reduced purity percentage from 96.28 to 94.680% and from 95.46
to 84.40% during 1995/2000 and 2000/2001 seasons respectively. Whereas,
fime of N appiication recorded the highest purity 85.89% and 85.60 in both
seasons respectively when the first dose of nitrogen fertilizer 30 days from
transplanting by delaying the application.

Data obtained in Table (4) showed that increasing nitrogen fertilizer
levels from BO to 120 kg N ffed. Under both applications ; 1/2 at 3C days from
transplanting + 1/2 at 80 days from sowing and 2/3 at transplanting + 1/3 at 90
days from sowing ; increased top/root ratio during both seasons of the study ,
but the differences were not great enough to reach the 5% level of significance
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Table 1. Effect of ievels and time of nitrogen application on root and top yielids of transplanted sugar beet.

Time of nitrogen application

. Rates of N
(kg/fed) A B C D mean A B C D Mean
Root vield Tap yield
First season
80 24.20 19.40 21.80 20.80 21.55 6.40 4.20 5.60 ' 5.80 5,50
100 25.20 20.20 23.40 22,80 22.90 6.90 5.10 5.90 6.67 6.14
120 27.80 22.40 25.70 24.60 25.13 7.53 6.10 6.60 7.00 6.81
Mean 25.73 20.67 23.63 22,73 6.28 513 6.03 6.49
L.5.D. at 0.05 for NS, N.S.
Rates of Nitrogen
Time of N applications 3.62 0.77
Interaction N.S. N.S.
Second season
80 26.71 22.40 25.60 24 48 24.80 6.80 6.20 6.60 6.40 6.50
100 29.12 23.68 28.64 25.60 26.76 7.20 6.40 6.90 6.80 6.83
120 31.83 25.40 30,17 27.09 28.62 7.90 7.00 7.60 7.30 7.45
Mean 29.22 21.83 28.14 2572 7.30 6.53 7.03 6.83
L.S.D. at0.05 for
Rates of Nitrogen 0.38 N.S.
Time of N applications 3.19 N.S.
Interaction NS, N.S.

A= 12 at transplanting + 1/2 at 90 days from sowing
B= 112 after 30 days from transplanting + 1/2 at 90 days from sowing.

C= 123 at transplanting + 2/3 at 90 days from sowing
D= 213 at transplanting + 1/3 at 90 days from sowing
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Table 2. Effect of levels and time of nitrogen application on sucrose percentage and sugar yield of transpianted sugar beet

Rates of N Time of nitrogen application
A B C D mean A B C D Mean
Sucrose % Sugar yield (ton/fed.)
First season (1999~ 2000)

80 2185 2232 2192 2227 2209 5.28 433 4.79 4.63 476

100 21.43 2232 2135 2212 2181 537 4,50 522 5.12 5.05

120 2006  21.04 2049 21.00 20.65 5.58 4.71 5.26 5.17 5.18

Mean 2111 2189 2125 2180 541 4,51 5.09 4.97
L.S.D. at 0.05 for
Rates of Nitrogen 0.72 N.S.
Time of N applications 0.34 N.S.
Interaction N.S. N.S.
Second season (2000/2001)

80 2034 2164 2044 2075 20.79 543 485 527 3.01 514

100 20.11 21.50 20.21 20,53 20.58 5.86 5.08 5.81 517 5.48

120 20.01 21,12 2020 2033 20.41 6.37 5.36 6.03 5.40 579

Mean 20.15 2142 2028 20.62 5.89 5.10 5.70 5.19
L.S.D.at 0.05 for

Rates of Nitrogen N.8. N.S.
Time of N applications 0.40 0.54
Interaction N.S. N.S.

A= 1/2 at transplanting + 1/2 at 90 days from sowing
B= 1/2 after 30 days from transplanting + 1/2 at 90 days from sowing.
C= 1/3 at transplanting + 2/3 at 90 days from sowing
D= 2/3 at transplanting + 1/3 at 90 days from sowing
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Tabte 3. Effect of levels and time of nitrogen application on total soluble solids and purity percentages of transplanted sugar beet.

Time of nitrogen application
Rates of nitrogen A B C D Mean A B C D Mean
Total soluble solids Purity percentage
First season (1999/2000)
80 2.7 2315 271 2311 22.93 96.13 96.42 96.17 96,38 96.28
100 2197 2315 2318 23.27 22.89 95.84 96.42 96.43 96.49 96.31
120 2129 2185 2168 2215 21.74 94.24 94.83 94.50 94.81 94.60
Mean 22,00 2272 2252 2284 95.4 95.89 95.70 95.89
L.S.D. at 0.05 for :

Rates of Nitrogen 0.70 0.45
Time of N applications 0.34 0.21
Interaction N.S, N.S

Second season (2000- 20¢1)
80 1937 2077 1962 1947 19.81 95.21 96.00 95.35 95.27 95.46
100 19.12 20.62 1933  19.10 19.54 95.07 95.92 95.19 95.13 95.33
120 18.84 20.04 18.84 1905 19.19 94.20 94 88 94.20 94.32 94.4
Means 19.11 2048 1926 19.21 94.82 95.6 94.91 94.91
L.S.D. at 0.05 for

Rates of Nitrogen 0.40 0.22
Time of N applications 041 0.23
Interaction N.S. N.S.

A= 1/2 at transplanting + 1/2 at 90 days from sowing

B= 1/2 after 30 days from transplanting + 1/2 at 90 days from sowing.

C= 173 at transpianting + 2/3 at 90 days from sowing
D= 2/3 at transplanting + 1/3 at 90 days from sowing
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Table 4. Effect of ievels and time of nitrogen application on top/ root ratio of transplanted sugar beet.

Time of nitrogen application

. B C D Mean A B C D Mean
Rates of nitrogen Top / root ratio Top / root_ratio
First seasott {1999/2000) Second season (2000/2001)
80 27.56 21.98 27.31 2782 26.17 2548 27.85 25.76 26,29 26.35
100 27.96 25.38 25.51 29.01 26.97 24.88 2710 24,57 27.65 26.04
120 28.05 27.42 25.70 28.51 27.42 24.86 28.86 2530 27.05 26.52
Mean 27.86 24.93 26.17 28.45 25.07 27.94 25.20 27.00
L.S.D. at 0.05 for
Rates of Nitrogen N.S. NS
Time of N applications NS, N.§
Interaction N.S. N.§

A= 1/2 at transplanting + 1/2 at 90 days from sowing
B= 1/2 after 30 days from transplanting + 1/2 at 90 days from sowing.
C= 173 at transpianting + 2/3 at 90 days from sowing
D= 2/3 at transplanting + 1/3 at 90 days from sowing
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