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ABSTRACT

Two field trials were conducted at Sakha Research Station during the two
successive seasons of 2000 / 2001 and 2001 / 2002 to study the influence of
transplanting by using paper pots at 4 - leaf stage in addition to controf ( direct seed
bed ). And three harvesting dates 180, 195 and 210 days after sowing on yield and
quality of sugar beet variety Gloria. The main results could be summarized as foliows:
Root dimension { length and diameter ) significantly increased by direct seed sowing .
Highest root length and root weight / plant were obtained in both seasons, when seeds
were sowing directly compared with transplanting seedling at 4 - leaf stage which
recorded the lowest root length. On the other hand the sugar beet plants recorded the
biggest value of root diameter in the first season when seeds was sown directly in the

permanent field while in the second season transplanted one obtained the highest .

value. In addition, transplanting seedling at 4 ~ leaf stage significantly increased top
weight / plant, root and sugar yield / fed, reducing sugar percentage, branched root
percentage ,T.S.S., sucrose and juice purity percentages in both seasons.

Results indicated that harvesting dates were significantly aﬂ‘ected root length,
root diameter, root weight / plant, top weight / plant, root and sugar yield / fed, réducing -

sugar, branched root , T.8.S., sucrose and juice purity percentages in both seasons.
Highest root length, root diameter, root weight / plant, root and sugar vield / fed,
reducing sugar percentage, branched root percentage as well as T.S.S., sucrose,
purity percentages were produced from treatments that harvested after 210 days from
sowing in both seasons. While, highest top weight / plant produced from harvesting
sugar beet after 180 days from sowing in both seasons. ‘

Transplanting of sugar beet significantly effected juice impurities. which
expressed as Na , K and alpha amino - N, where it recorded the highest valye of Na
and K in the two seasons , while it recorded the lowest value of alpha amino - N
comipared with the direct sown plants Sugar loss to molasses and recoverable sugar
percentages significantly increased in transplanting plants.

The interaction between planting system and harvesting dates had a significant
effect on all studied traials in the both seasons. Maximum root and sugar yields and
percentages of reducing soluble sugars, branched roots, T. S. S., sucrose, juice purity
and juice impurities were produced from transplanting plants at 4 - ieaf stage and
harvesting it after 210 days. While, highest values of root dimension { length and
diameter ) were produced from sown with direct seed ‘and harvesting plants after 210
days from sowing in the two seasons.

INTRODUCTION

The importance of sugar beet { Beta vulgaris .1 } is conferred to sugar
production and its by products which are used for alcohol production and feed
for livestock. In Egypt sugar beet could be cultivated. in the newly reclaimed
soils. According to the agricultural view, s ugar beet p lants grow well in the
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period from 1% October till the third week of November and still in the field 6 -
7 months. On the other hand, the manufacturing interval for sugar beet
factory extends not less than 120 days, hence prolonging the agriculture
season for continuous supplying by sugar beet roots become needed.
However, starting the sowing date in August till 15™ November will save
appropriate chance for continuous delivery as long as possible during the
industrial season. On the other hand, the earliest sowing season, i.e. August
til September, the summer crops are still under harvest and consequently
land preparation for sugar beet earlier season will be delayed. In addition,
earlier sowing dates for sugar beet will increase the chance for pests and
diseases to attack sugar beet plants and the sugar beet fields will be suffered
from low plant density. Based on the available information in respect to the
problem, this work was conducted to face and solve delaying land
preparation as well as pest management of the early sowing dates and to
increase the plant density of sugar beet fields. Using paper pots in a small
nurseries in the field will keep sugar beet plants under aseptic conditions and
save enough time for land preparation after harvesting the summer crops .
For shortening the period from planting to maturity of sugar beet many
investigators used transplanting of seedling in this respect, Duchatelet (1986)
confirmed that transplanting sugar beet increased sugar production by 20 %
improved production security. Hollowell (1986) reported that sugar beet
transplantation at 4 - true leaf stage gave the highest quality of sugar beet
than direct sowing. Uchino and Kanzawa (1986) studied effect of paper pots
at transplanting system on Rhizoctonia root rot of sugar beet plants and the
results showed that the percentage of infected roots and rot symptoms were
much lower in transplanted sugar beet plants than in the directly sown plants
and sugar content was 1.5 times higher. Vigoureux (1986) showed that sugar
yield of transplanted sugar beet plants were 1.91 ton / ha greater than those
of drilled crops ( 9.5 ton / ha ). Yonts et al. (1986) showed that transplanted
sugar beet by using paper pots increased sucrose yield over direct seed bed
sugar beet plants. Narang and Bains (1987) reported that transplanting sugar
beet gave the highest tonnage and led to a high incidence of branch to roots.
Burcky (1988) observed that transplanting sugar beet gave higher plant
population and increased sugar yield by 1.4 - 4 ton / ha. specially after late
planting. Schollmeyer and Kastner { 1990 ) reported that in trials on 65 farms
sugar beet sown in early March, grown in a greenhouse for about 6 week and
transplanted at 27 cm spacing yielded 52.9 ton root / ha compared with 41.21
ton from direct sown crops. Lunnan et al. (1991) pointed out that
transplanting rather than sowing increased mean sugar yield from 4.92 to
7.62 ton / ha and increased sugar content of roots from 14.6 to 15.4 % . EL-
Kassaby and Leilah (1992) reported that plant density significantly affected
root diameter, root weight as well as root and sugar yield ton / fed. Ghonema
and Sarhan (1994) reported that direct seedling method surpassed the other
experimented transplanting ones in all studied characteristics. Pruning one
third of top leaves i.e. transplanting seedling with cutting one third of the top
leaves of seedling before transplanting was superior over pruning the
complete seedling in all studied characters. EL- Geddawy et al. (1997)
showed that transplanting of sugar beet gave the highest root and sugar
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yields than direct sowing, the superiority due to the high density for
transplantation.

This work study the effect of harvesting dates on yield and quality of
sugar beet many investigators examined this effect. In this respect, Besheit
and EL-Gharbawy (1991) showed that individual root weight, percentages of
sucrose and purity increased as harvest date delayed. Root and sugar yields
were highest at seven months after sowing. Malec (1992) pointed out that
early sowing of sugar beet leads to higher crop yield but inferior quality and
lower sugar content, late harvesting improves quality with little effect on crop
vield. Shafi et al. (1992) reported that sugar beet sown on 10" Oct. and
harvested on 1% May, 15" May, 31® May, and 15" June gave 63.4, 66.6,
67.7, 69.5 and 70.3 ton / ha, respectively. They added that the hnghest sugar
yield { about 11.6 ton / ha.) were recorded in crop harvested on 30" June and
the lowest yield (5.06 ton / ha ) were found in crop harvested on 1% May.
Gutmanski and Nowakowski (1994) showed that delaying harvesting
increased root and sugar yield, leaf yield was reduced by later harvesting.
They added that delaying harvesting increased sugar and amino nitrogen
contents. Lauer (1995) reported that harvests were at regular intervals
beginning 13" September and ending 25" October. They also found that
delaying harvesting increased root yield,sucrose content and recoverable
sucrose. Saif, Laila et al, (1997) found that delaying harvesting date up to 200
days reduced top yield, but increased root and sugar yields, juice purity and
sucrose percentages.

The main object of this investigation was to study the effect of planting
methods i.e. direct seedling and transplanting sugar beet seedling at 4 ~ leaf
stage for shortening the period from planting to maturity and to study the
effect of harvesting dates on growth root and sugar yields and quality of
sugar beet c.v. Gloria.

MATERIALS AND METHODS

Two filed experiments were carried out during the two seasons of 2000
and 2001at Sakha Agricultural Research Station, Kafr EL-Sheikh Governorate.
The experiments were laid out in a split plot design with four replicates. The
two sowing methods ( transplanting and direct seed bed ) were occupied in
the main plots and the three harvesting dates were allocated in the subplots.
The experimental unit area included 10 ridges, 60 cm apart and 3.5 m long
occupying an area of 21 m2 ( i.e. 1 /200 fed ) . The sowing dates were 5th
and 10th October, in both seasons, respectively. Plants were thinned or
transplanted in hills 20 cm apart. The cultivar Gloria was used.
Nitrogen in the form of urea ( 46.5 % N ) was applied at rate of 90 kg N / fed
as side — dressing 40 days after sowing or 10 days from transplanting.
Phosphorus in the form of super phosphate { 15.5 % ) and Potassium in form
of potassium sulfate ( 48% K;0O )at a rate of 31 kg P05 / fed and 48 kg K0/
fed, respectively w ere incorporated d irectly b efore s owing. Other agricuitural
practices were carried in the same manner prevailing in the region except for
the factor under study.
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At harvest a random sample of ten plants was taken at from each plot
to determine the following data:

1-Root length, root diameter, root and top fresh weight / plant.

2 - The percentage of the branched roots.

3-Percentage of total soluble solids ( 7. S. S. % ) was determined by using
hand refractometer :

4-Percentage of sucrose was determined according to Carruthers and
Oldfield ( 1960 ).

5-Percentage of reducing soluble sugars was determined as described in
A.OA.C.(1990) '

6-Percentage of juice purity was calculated by dividing sucrose % by total
soluble solids % according to Carruthers and Oldfield ( 1960 ).

7-Impurities in roots such as Sodium { Na ), Potassium ( K } and aipha
amino nitrogen ( a - amino - N } { Milliequivalents / 100 g. beet ) were
determined according to the method described by William ( 1984

8-Percentage of sucrose loss to molasses { S. L. % ) and recoverable
sugar percentage (R. S. %) were determined according to the following
equations  which described by ( Reinfeld et al., 1974 ).
(S. L%) = 0343 ( K+ Na ) + 0094 (a - amino - N ) - 031
(R.S%)=Pol -[0343(K+Na)+0094 (a-amino-N})+029]
Where:- Pol = Sucrose %
K = Potassium, Na = Sodium and ( a - amino - N ) = alpha
amino nitrogen in milliequivalent / 100 g beet.

9 -Root yield ( ton / fed ) : Root yield of the two central ridges of each plot

were estimated in kilograms and converted to record root yield in ton/

fed .
10 - Sugar vield ( ton / fed } was calculated by muitiplying root yieid / fed
by sucrose %

Data were statistically analyzed according to procedures out hand by
Snedecor and Cochran { 1981) and the treatment means were compared
by using LSD as given by Waller and Duncan ( 1969 ) at 5% level of
probability .

RESULTS AND DISCUSSION

Data presented in Table 1 revealed significant differences among the
direct seed sown and transplanting at 4 - leaf stage system on root length ,
root d iameter, root weight and top weight of sugar beet plants. Also, the
table recorded the effect of harvesting dates after 180,195 and 210 days
from sowing on the same traits and the interaction between the previous
planting systems and harvesting dates.
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Table{1): Means of root length, root diameter, root weight/ plant and top
weight / plant as affected by transplanting and harvest dates
and their interaction in both 2000 /2001 and 2001 / 2002

seasons.

[ Root Length | Root Diameter | Root Weight Top weight |
Treatments (Cm) (Cm) (Kg / plant) (g/plant) |
[2000/2001] 2001/2002 | 2000/2001 | 2001/2002 | 2000/2001 | 2001/2002 | 2000/2001 ; 2001 2@

Direct Seed Sown 28.79 | 28.73 11.36 | 11.31 1170 1170 | 403.97 | 42575
Transpianting at 4 - leat siage 16.86 | 16.83 | 1115 | 11.97 | 1110 . 1.110 | 618.6 | 631.29
F - kest L] - L] - L] “n -cr e .
- [180 Days 19.72 | 19.91 | 10.17 [ 1046 | 0930 | 0.990 | 658.27 | 677.37 '
Eg 195 Deys 22.86 | 2291 | 11.05 [11.00334| 1.120 | 1.080 | 478.76 | 502.53

) @ 210 Days 2595 | 2552 | 1255 | 12.13 | 1,370 | 1.300 | 396.62 | 405.67

~L.S.D.at0.05 1.40 1.39 0.81 0.79 0.25 0.23 | 65.042 | 63.750

irect 180 Days | 25.04 | 2544 | 1012 | 9.92 0.973 | 1.000 [ 585.35 | 623.00

S |seed Sown[1930ays [ 28.96 [ 2882 [ 1129 | 11.38 | 1193 [ 1.107 [ 362.95 | 37423

T 210 Days | 32.38 | 31.92 | 12.67 | 12.62 | 1.347 | 1.410 | 263.63 | 280.02

| 8 [ranspianng 180 Days | 1439 [ 1438 | 1022 [ 10.99 [ 0880 [ 0.987 | 731.20 | 731.74
I = B 4. ieaf105Days | 1676 | 17.00 | 10.80 | 1.29 | 1.050 [ 1.050 [ 594.58 [ 630.82 |
P35 e 210 Days | 19.41 | 1912 | 12.43 | 13.63 | 1.397 | 1.283 | 529.61 | 531.31
| L S D.at005 | 198 | 197 | 159 | 156 | 0354 | 0321 | 91.98 | 90.15 |

1 -Root dimension ( length and diameter): -

Data present in Table 1 showed that root dimension ( lepgth and
diameter) significantly increased by direct sowing compared with those of
transplanted in both seasons. The highest root length was obtained (28.79
and 28.73 cm) in both seasons, respectively, when seeds were sowing
directly compared with transplanting seedling at 4 - leaf stage which recorded
the lowest root length ( 16.86 and 16.83 cm ) in both seasons, respectively .
The tallest root were obtained (25.95 and 25.52 cm) when sugar beet
harvested after 210 days from sowing, While harvesting after 180 days from
sowing recorded the lowest one (19.72 and 19.91 ¢cm ) in the two seasons,
respectively. On the other hand, the biggest of root diameter (11.36 c¢cm) in
the first season produced when the seeds was sown directly in the
permanent field, while in the second season transplanted one obtained the
highest root diameter (11.97 cm). Harvesting after 210 days from sowing
produced the highest values in root diameter (12.67 and 12.62 cm) while,
180 days from sowing recorded the lowest one ( 10.17 and 10.46 cm) in both
seasons, respectively. Regarding the interaction effect between planting
methods and harvesting dates , the data revealed thet the highest root length
32.38 and 31.92 cm resuited from direct seed sown which harvested after
210 days from sowing in the two s easons. Also the highest values of root
diameter were obtained with seed sown directly and harvesting at 210 days
from sowing in the first season but in the second season when the seedling
was transplanted and harvested after 210 days from sowing. The lowest
values of root diameter (10.12 and 9.92 cm) were obtained from the direct
seed sown when harvested after 180 days from sowing in the two seasons.
Similar resuits were reported by Besheit and EL-Gharbawy (1991), Malec
(1992), Shafi et al. (1992 ), Mohamad (2000 ) and Zalat and ibrahim (2002 ).
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2 < Root and top weight / plant : -

Effect of planting methods and harvesting dates on fresh weight of both
root and top are presented in Table 1. Both planting systems and harvesting
dates significantly affected both fresh weight of root and top per plant in the
two seasons The results indicated that highest fresh weight of root / plant
produced from the direct sown of seed, however highest fresh weight of top /
plant produced from the transplanting of seedling at 4 — leaf stage. The heavy
roots (1.370 and 1.300 kg / plant) resuited when root harvested after 210 days
from sowing. Whereas, harvest early after 180 days from sowing gave the
highest top weight / plant (658.27 and 677.37 g / plant) in both seasons.
Delaying the harvest up to 210 days from sowing gave the lowest top weight in
both seasons (396.62 and 405.67 g / plant) . Also data in Table 1 showed that
there is a significant interaction effect between sowing systems and harvesting
dates on root and top weight per plant. The highest root weight per plant was
recorded when sugar beet directly seed sown and harvested after 210 days
from sowing. On the opposite direction, top weight recorded the highest vaiues
(731.20 and 731.74 g/ plant) when sugar beet transplanted at 4 - leaf stage
and harvested early after 180 days from sowing. The obtained results agree
with those of Mousa (1990), Aboushady (1994), EL-Geddawy et al. (1997) and
Zalat and Ibrahim (2002).

3 - Root yield ton/fed: -

Data presented in Table 2 showed significant differences among the
two planting methods (direct seed sown and transplanting seedling at 4- leaf
stage) of yield / fed. Also, the results revealed significant effect of harvesting
dates after 180,195 and 210 days from sowing on root yield / fed and the
interaction between the previous planting systems and harvesting dates in
both seasons.

Table(2): Means of root yield ( ton / fed ), sugar yield ( ton / fed),
percentage of reducing sugar and percentage of branched
root as affected by sowing methods and harvesting dates and
their interaction during 2000 /2001and 2001/ 2002 seasons.

Root yield Sugar yield Reducing | Branched root |
Treatments {ton/fed.) (ton/ fed.) sugars % %
2000/2001]2001/2002|2000/2001|2001/2002 | 2000/2001]2001/2002] 2000/2001 [2001/2002
Direct Seed Sown 2159 | 2185 | 356 3.59 | 1.08 | 1.05 [ 000 0.00

[Transplanting at 4 - leaf stage 23.31 23.37 4.06 4.00 1.56 1.56 15.42 15.38
F - tes‘ - - - - - - - -

~ 1180 Days 19.00 [ 1947 | 303 [ 294 | 116 | 1.18 | 543 | 559
S 3 1195 Days 23.05 | 2267 | 386 3.82 1.33 1.30 7.96 7.92
@ @ 210 Days 2529 | 2569 | 454 | 462 1.47 144 | 974 [ 957
L.S.D.at0.05 144 [ 141 | 023 | 022 | 008 | 009 | 115 | 1.18
5 D 1180 Days| 17.17 | 1744 | 261 | 262 | 091 | 094 | 000 | 0.00 |
3 |owoct €695 Days| 2258 | 2191 | 369 | 361 | 108 | 103 | 000 | 000 _
g 10 Days| 2502 [ 2560 [ 438 | 452 | 126 | 120 | 0.00 | 000 |
g 180 Days| 20.84 | 2089 | 3.44 | 326 | 142 | 143 | 10.85 | 11.17
> 'f']‘;:'f"s‘;’a’%: 195 Days| 23.52 | 2344 | 402 | 403 | 157 | 1.57 | 1592 | 1583
210 Days| 2555 | 2578 | 4.70 | 473 | 1.68 | 168 | 1948 | 19.14
L.S.D. at0.05 2.04 1.97 | 033 0.34 | 0.09 0.12 164 1.68
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Yield of roots attained the lowest values under direct seed sown method,
where this method recorded 21.59 and 21.65 ton / fed, while the transplanted
seedling method recorded the highest one (23.31 and 23.37 ton / fed) in the
two seasons, respectively. Although fresh root weight / plant decreased with
seedlings transplanting but root yield / fed was increased this may be due to
increases in number of plants per unit area. EL-Geddawy et al. (1997)
reported that transplanting s ugar b eet r ecorded highest root yield / fed than
direct seed sown may be due to the high density of the transplanting. Also it's
obviously clear that delaying of harvesting dates until 210 days from sowing
significantly affected yield of roots (25.29 and 25.69 ton / fed) in the first and
second seasons, respectively. The interaction effect between planting
methods and harvesting dates had a significant effect on root yield / fed which
increased to maximum with increasing harvest date to 210 days with both
planting methods without significant differences. Similar results were reported
by Besheit and EL-Gharbawy (1991) , Malec (1992) , Shafi et al. (1992) ,
Mohamad (2000) and Zalat and [brahim (2002).

4- Sugar yield ton/fed: -

Data presented in Table 2 show the influence of sowing methods and
harvesting dates on sugar yield / fed. Sowing methods significantly affected
sugar yield / fed in both seasons. Transplanting of seedling at 4 — leaf stage
surpassed those of directly seed sown method in sugar yield / fed in b oth
seasons. It clear that harvesting roots at 210 days from sowing recorded
highest sugar yield / fed (4.54 and 4.62 ton / fed). The lowest sugar yield / fed
produced from harvesting at 180 days from sowing. The interaction between
planting methods and harvesting dates significantly affected sugar yield in
both seasons. It obviously clear that sugar yield significantly increased to
maximum by transplanting method at 4 - leaf stage and harvesting date at
210 days after sowing in both seasons. Similar results were reported by
Besheit and EL-Gharbawy (1991), Malec (1992), Shafi et al. (1992), Abou
EL-Magd (1998), Mohamad (2000) and Zalat and Ibrahim (2002).

5 - Reducing sugars percentage : -

The equimolar mixture of glucose and fructose , referred to as “ invert
sugar ", is obtained from sucrose by acid or enzyme ( invertase ) hydrolysis :-

Acid or enzyme
Sucrose + water » gl/ucose + fructose

342g 189 180 g 180 g

As reported by many investigators glucose and fructose are not
principal reducing sugar in sugar beet but the reducing sugar galactose is
also present. Whilst sucrose is quit stable under normal processing
conditions, glucose, fructose and galactose having reactive free carbonyl
groups, are not . For that , reducing sugar is an undesirable quality parameter
because :-

1- At the basal level in beet it breaks down in carbonatation to yield acids and
some colour .
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2-

At higher level, it represents sugar lost and greater acid and colour
production.

From this point of view , determination of reducing sugar in sugar
beet roots represents an important factor for acceptance or rejection.
The results in table 2 showed that highly significant differences were
found among reducing sugars percentage due to methods of planting and
harvesting dates in both seasons. Transplanting seedlings at 4 - leaf
stage gave the highest percentage (1.56 %) compared with the direct
seed sown which recorded (1.08 and 1.05 %) the lowest percentages in
both seasons, respectively. Highest percentages produced from
harvesting after 210 days from sowing (1.47 and 1.44 %) in the two
seasons, respectively. The interaction between methods of planting and
harvesting dates significantly effected reducing sugars percentage in
both seasons. The results indicated that transplanted seediing and
harvesting root after 210 days recorded the highest percentage (1.68 %)
in both seasons. These resuits in agreement with those of Mousa (1990),
Aboushady (1994), EL-Geddawy et al. (1997),Abou EL-Magd (1998}, EL-
Sharnouby ef al (1999) and Zalat and Ibrahim (2002).

6 — Branched root percentage :-

Data presented in Table 2 revealed that branched root percentage

significantly  affected by sowing methods and harvesting dates in both
seasons. Transplanting seediings at 4 - leaf stage caused to high ratio of
side roots (15.42 and 15.38 %) in both seasons. This ratic increased
significantly with increasing harvesting date from 180 to 210 days compared
to the direct sowing which recorded zero branched in the two seasons.
Similar results were reported by EL-Geddawy et al. {1997), Mochamad (2000)
and Zalat and Ibrahim {2002).

Table(3): Means percentages of T.S.S., Sucrose and purity as affected

by sowing methods and harvesting dates in both seasons.

T.8.8. {% Sucrose (%, Purity (% |

Treatments !200012001 2!‘:01):2002I200012001tzoéﬂgooz 20002001 émtzooz’
Direct seed Sown 19.89 | 20.16  16.36 | 16.32 | 82.11 | 81.32
Transplanting at 4 - leaf stage 2047 | 2040  17.00 | 17.04 | 83.01 | 8344

F - test - w » - - -

g = [180 Days 19.23 | 19.07 | 15.37 | 1532 | 79.73 | 80.35
3 2 1195 Days 20.30 | 20.53 | 16.74 | 16.85 | 82.44 | 82.04
2 210 Days 21.00 | 2123 | 17.95 | 17.87 | 8551 | 84.75
L.S.D.at0.05 1.19 1.23 0.47 0.50 2.29 2.27

uonDeIay

180Days | 19.13 | 19.00 | 15.23 | 15.05 | 79.26 | 79.20
brect seed Sown [195 Days | 20.00 | 20 53 1 16.37 | 16.51 | 81.83 | 80.38 |
10 Days | 20.563 | 2093 17.49 | 17.40 | 85.23 | 84.38
o 18002y [ 19.33 19.13 [ 15.50 | 15,56 | 80.19 | 8150
Transplanting 195 Days | 20,60 | 20.53 | 17.10 | 17.19 | 83.04 | 83.70

210 Days 2147 | 21.53 18.41 18.33 | 85.78 | 85.12
L 5.0 2005 167 | 1.62 | 067 | 068 | 446 448
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7 - Total Soluble Solids percentage (T.5.5. % ): -

Data presented in Table 3 revealed significant differences between
sowing methods and harvesting dates on some technological and chemical
characteristic (total soluble solids, sucrose and juice purity percentages) of
sugar beet.

The results showed that transplanting seedling at 4 - leaf stage
recorded highest percentage(20.47 and 20.40 %) of T.S.S., However, direct
seed sown recorded the owest T.S.S. percentage (19.89and 20.19% ) in
both seasons, respectively. Also, T.S.S. percentage significantly increased
with delaying harvesting dates. Highest percentage of T.8.8. was recorded
from the latest harvesting dates i.e. 210 days from sowing. R egarding the
interaction effect between planting methods and harvesting dates, the data
revealed that the highest percentage of T.S.S. (21.47and 21.53%) resulted
from transplanted seedlings and harvesting after 210 days from sowing.
These results in agreement with those of Mousa (1990), Aboushady (1994),
EL-Geddawy et al. (1997) and Zalat and Ibrahim (2002).

8 - Sucrose percentage : -

The results in Table 3 clearly showed that sucrose percentage
significantly increased by transplanting seedling at 4 ~ leaf stage (17.00 and
17.04 %) compared with direct seed sown (16.36 and 16.32 %) in the two
seasons, respectively. This means that the sucrose percent in the direct seed
sown was less than that of transplanted by 3.76 and 4.23 % in the two
seasons respectively. Also, sucrose percentage recorded the highest
percentages (17.95 and 17.87 %) with harvesting at 210 days from sowing.
The lowest sucrose percentage was recorded with the early harvesting at
180 days from sowing (15.37 and 15.32 %} in the both seasons, respectively.
The interaction between planting systems and harvesting dates had a
significant effect on the percentage of sucrose in both seasons. The highest
sucrose percentages (18.41 and 18.33 %) were obtained from transplanting
seedlings at 4 — leaf stage and harvesting at 210 days in both seasons.
Similar results were reported by Besheit and EL-Gharbawy (1991}, Malec (
1992), Shafi et al. (1992}, Mohamad ( 2000 ) and Zalat and ibrahim ( 2002 ).

9- Juice purity percentage :-

Juice purity is the ratio of sucrose to total soluble solids as a
percentage in sugar beetroots. The results in T able 3 indicated that juice
purity percentage significantly affected by sowing methods and harvesting
dates in both ¢easons. The juice purity percentage significantly decreased in
direct seeds sown { 82.11 and 81.32 %), while increased with transplanted
seedling was 83.01 and 83.44 % in the two seasons, respectively. This
means that the purity in direct seed sown was less than that of transplanted
seediing by 1.08 and 2.54 % in the two seasons, respectively. Also, delaying
harvesting to 210 days after sowing gained full maturing roots, consequently
obtained excess of the juice purity which averaged by 6.36 % in the two
seasons. The interaction between planting systems and harvesting dates
showed a significant effect on the juice purity percentage in both seasons.
The highest percentages ( 8578 and 852 % ) were obtained from
transplanting seedling and harvesting date 210 days. Simifar r esults were
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reported by Besheit and EL-Gharbawy (1991 ), Malec ( 1992 ), Shafi et al.
( 1992 ), EL-Geddawy et al. ( 1997 ), Mohamad ( 2000 ) and Zalat and

Ibrahim ( 2002 ).

Table (4): Effect of planting methods and harvest dates on sugar beet
Root Impurities expressed as Sodium, Potassium and a - mino
-N (Milliequivalents / 100 g.beet),and the effect on Sugar Loss
to Molasses and Recoverable sugar Percentages.

Na | K | a- Amino-N | Sugar Loss | Recoverable
Treatments Meq / 100 gram beet to Mc)ol/iusses suo/g;ar

200/2001(200/2002|200/2001(200/2002/200/2001/200/2002(200/2001,200/2002| 200/2001 | 200/2002

Direct seed sown 219 ] 217 | 5.81 | 579 | 242 | 2.41 | 2.66 | 2.65 | 13.10 | 13.07

T:{‘Zf;‘;':"‘g &t 4 1553|254 | 604 605|197 | 1.98 | 281 | 2.82 | 1359 | 13.62

F _ test - - - < - = - N = -
(180 days 239|237 | 638 | 634 | 227 | 226 | 2.91 | 2.89 | 11.86 | 11.83
oy 3 195 days 223|224 | 595|598 | 247 | 2.29 | 2.72 | 2.72 | 13.42 | 13.53
",,': @ 210 days 2.05 | 202 | 546 | 544 | 265 | 2.64 | 252 | 249 | 14.83 | 14.78
~L.S.D.at0.05 n.s ns | 0.06 | 0.06 | 0.07 | 0.07 | n.s n.s 0.45 0.43

irect [180days | 2.33 | 2.31 | 6.05 | 6.02 | 2.25 | 2.23 | 2.77 | 2.75 | 11.86 | 11.70

eed [195days | 2.18 | 2.20 | 5.81 | 5.86 | 242 | 244 | 266 | 2.68 | 13.11 | 13.23

OWNn piodays | 2.03 | 2.00 | 541 | 534 | 258 | 2.57 | 2.48 | 245 | 1441 | 14.35

B 180 days | 2.66 | 2.65 | 6.52 | 6.49 | 2.29 | 2.31 | 3.05 | 3.04 | 11.85 | 11.95

po at 4 {195days | 2.28 | 2.29 | 6.05 | 6.08 | 2.53 | 2.54 | 2.78 | 2.79 | 13.72 | 13.80

uonoeIau|

Joo! 20" B10days | 2.06 | 2.07 | 5.48 | 5.52 | 2.72 | 2.70 | 2.53 | 2.55 | 15.28 | 15.18

L.S.D.at0.05 0.06 | 0.61 | 0.08 | 0.08 | 0.10 | 0.10 | 0.03 | 0.03 | 0.63 0.64

10 - Impurities of sugar beet :-

The resuits in Table 4showed significant differences among planting
methods (direct seed sown and transplanting seedling at 4- leaf stage) on the
main impurities in sugar beet juice especially Na, K and a - Amino-N also, on
sugar loss to molasses and recoverable sugar percentages. Also, revealed
the effect of harvesting dates at 180,195 and 210 days from sowing on the
same traits and their interaction.

The cations, Na and K and the a - Amino - N are quantitatively and
qualitatively important b ecause they are t he m ajor non- sugar in sugar beet
roots and expressed as juice impurities and they effected on the sugar beet
roots quality. The results in Table 4 showed that transplanting seedlings
significantly effected on juice impurities which expressed as Na, K and alpha
amino — N. The highest juice impurities values of Na and K (2.53 and 2.54,
6.04 and 6.05) by transplanting seedling at 4 — leaf stage in the two seasons,
respectively and the lowest value of alpha amino - N (1.97 and 1.98)
However, the direct seed sown produced the lowest values of Na and K (2.19
and 2.17, 5.81 and 5.79) and for alpha amino - N (2.42 and 2.41) in the both
seasons, respectively. Harvesting dates significantly affected juice impurities
in both seasons. Delaying in harvesting dates up to 210 days after sowing
significantly decreased the values of Na and K (2.05 and 2.02 , 5.46 and 5.44)
in the two seasons, respectively. However, the early harvest date (180 days)
recorded the highest one (2.39 and 2.37, 6.38 and 6.34) respectively. The
interaction between methods of planting and harvesting dates had a significant
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effect on impurities. Direct seed sown and harvesting at 210 days from sowing
have the lowest impurities special Na and K (2.03 and 2.00, 5.41 and 5.34) in
both s easons, r espectively. While highest values of alpha amino - N ( 2.72
and 2.70) was found from transplanted seedling and harvested at 210 days
from sowing. Similar results were reported by Besheit and EL-Gharbawy
(1991), Malec (1992), Shafi et al. (1992), Mohamad (2000) and Zalat and
ibrahim (2002). ‘

11 - Sugar loss to molasses and recoverable sugar percentage : -

Sugar lpss to molasses and recoverable sugar percentages
significantly increased by transplanting seedling was 2.81 and 2.82 % for
sugar loss to molasses percentage and 13.59 and 13.62 % for recoverable
sugar percentage. While in direct seed sown was 2.66 and 2.65 % for sugar
loss to molasses percentage and 13.10 and 13.07 % for recoverable sugar
percentage in the two seasons, respectively. This means that sugar loss to
molasses in the direct seed sown was less than that of the transplanted
seedling by 5.34 and 6.02 % and the recoverable percent in the direct seed
sown was less than that of the transplanted seedling by 3.60 and 4.04 % in
the two seasons, respectively. Also, harvesting sugar beet after 210 days
from sowing gave the lowest percentage of sugar loss to molasses { 2.52 and
2.49 %) but the recoverable sugar percentage gave the highest (14.83 and
14.78 %) in both seasons. While, the highest values of sugar loss to
molasses was recorded with the early harvest date at 180 days from sowing
{ 2.91 and 2.89 % ) but the lowest values of recoverable sugar percentage
was recorded with the e arly harvest date at 180 days from sowing { 11.86
and 11.83 % ) in the both seasons, respectively .Such effect of late harvest
was due to increased sucrose and purity percentages as well as to reduction
of impurities in terms of Na, K and a - Amino - N.

The interaction between planting systems and harvesting dates
showed a significant effect on the percentages of sugar foss to molasses and
recoverable sugar in both seasons .The lowest percentage of sugar loss to
molasses was 2.53 and 2.55 % by transplanting seedling and harvesting at
210 days. While the highest percentage of recoverable sugar 15.28 and
15.18 % was produced with transplanting seedling and harvesting at 210
days from sowing. These results are in harmony with those reported by
Besheit and EL-Gharbawy {1991), Malec (1992), Nassar (1992), Shafi et al.
(1992), Lauer (1995), Ramadan {1999), Mohamad (2000) and Zalat and
ibrahim (2002).
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