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ABSTRACT _ _ _ o
Two_field experiments were carried out at Belkas district, El-
Dakhlia Governorate during 2008/2009 and 2009/2010 seasons to
evaluate quality and yields of five sugar beet varieties namely (LP11,
LP12, LP13, Demapoly and Kawemira) under three harvesting dates
$175, 190 and 205 days after sowing). 'Results can summarize as the

ollowing:
1. Delai/_ing harvesting dates from 175 to 205 days after sowing led to
significantly increases in root fresh weight, root and sugar

ields/fed, “as well as, si nlflcantIE improved juice quality
sucrose%, Extraction sugar% and xtractabll_lt_y%g. Moreover
impurities (K, Na and o- amino N %) were significanitly decreased
with delaying harvest date at 205 days from sowing. -

2. Results revealed the clear superiority of Kawemira variety in root
fresh weight/plant, root and sugar Yields/fed. waile, LP1, and/or
Demapoly varieties had the highest” value for sucrose, extraction
sugar and extractability percentages in one or both seasons.

. Interaction between_ harvest dates x varieties had insignificant effect
on all studied traits in both seasons. )

4. Under the conditions of this study, Kawemira, P;, and Demapoly
varieties Wsre the proper varieties for EI-Dakflﬁla Governorate
environment.

INTRODUCTION ) _ _ _

) Sugar beet (Beta vulgaris L.) is considered to be a prospective sugar crop
in Egypt. Improving its productivity is an urgent demand to meet the increased
sugar consumption or at least to decrease the Egyptian gap from su%ar. Variety
is considered the cornerstone for production process, selecting the superior
varieties among the imported ones is the main purpose of the breeder. The
differences between varieties in gene expression could be detected when they
evaluated under the same environmented conditions and throw some light on
thair relative impotence. Studying varietal performances through the growing
seasons would be reflected their censistan((:jy. Harvestinlg age is one of the main
factors which directly affected maturity and consequent y%uice quality.

Abo Salama and El-Syiad 8/2000?1 found that harvest dates did not
significantly affected root yield despite its highly significant effect on sugar,
quality index and sugar yield/fed. Thﬁ highest sugar yield was produced from
middle harvesting date on April 15", Purity% was at its maximum in late
harvesting date due to low values of impurities (N, Na and K %) associated
with this date. Al-Jbawi, Entessar (2000) evaluated 20 genotypes under two
harvesting dates (180 and 210 days after sowing date). She found that sucrose
loss to molasses% and impurities (N, Na and K content) were significantly
decreased by delaying harvest date in both seasons. While juice quality traits
(sucrose, purity and extraction sugar %), root and recoverable sugar yields/fed
were significantly increased by delaying harvest date up to 210 days. More
over, she found differences among the genotypes for yield traits (root and
recoverable sugar yields/fed) and for quality traits (sucrose and extractability
%). Abo El-Magd et. al. (2003) tested the effect of three harvesting dates i.e.
180, 195 and 210 days from sowing on sugar beet variety Gloria. They recorded
that harvesting dates were significantly affected productivity traits such as root
fresh weight/plant, sugar yield/fed and root quality i.e. sucrose and juice
purity% in both seasons. The highest productivity and quality traits were
produced from harvesting after 210 days from sowing. Abd El-Razek (2003
and 2006) and Mahmoud et. al. (2008) reported that the maximum root and
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sugar yields/fed were obtained when sugar beet was harvested at 180-210 days
after sowing date. They also added that varying and harvesting dates affected
sucrose and juice pur_ltﬁ percentages, root and sugar yields/fed. Abd Elrahim
et. al. (2005) found highly significances among varieties (Del 937, Del 938 and
Del 939) in root yield, sodium content, and sucrose% and sugar loss to
molasses%. Aly (2006) studied the effect of harvesting dates 170, 190 and 210
days from sowing on eight sugar beet varieties. He found that delaying harvest
dates up to 210 days from sowing significantly increased root fresh weight,
sucrose%, alpha amino nitrogen%, sucrose loss to molasses%, extractable
sugar%, root and sugar yields/fed. He added that Marathon variety was
surpassed the other seven ones in root fresh weight, root and sugar yields/fed.
El-Sheikh et. al. (2009) evaluated six sugar beet varieties under three
harve_stln% dates (180, 195 and 210 days after sowing). They found that
delaying harvesting date to 210 days after sowing had significantly effect on
root fresh weight, sucrose%, and purity %, as will as root and sugar ?/ields/fed.
Interaction between harvest dates and varieties had insignificant effect on all
studied traits in both seasons. They recommended that Demapoly is the proper
variety in all traits compared with the other varieties. Abd El-Aal et. al. (2010)
revealed significant variation in yield productivity and root quality among sugar
beet varieties. Kawemira and Gloria varieties followed by Nejma gave the
highest sugar yield; on the other hand Lola variety exhibited the lowest sugar
yield. Oscar poly, Carola, Raspoly, Kawemera and Mont Bianko varieties were
more response to added nitrogen fertilizer.

MATERIALS AND METHODS

This work was carried out indprivate field at Belkas district, El-Dakhlia
Governorate during 2008/2009 and 2009/2010 seasons to evaluate five sugar
beet varieties (LP11, LP12, LP13, Demapoly and Kawemira) under thee
harvesting dates (175, 195 and 205 days from sowing). A split plot design with
three replicates was used in both seasons. Harvesting dates were arranged in the
main plots, while sugar beet varieties were randomdy allocated in the sub plot.
Plot area was 16.5 m“ (1/254 fad.), which consisted of 6- ridgée of 5 m length
and 55 cm width. Sugar beet seeds were sown in halls spaced by 20 cm on the
first week of Oct., in both seasons. Nitrogen fertilizer was applied in the form
of urea (46.5% N) in two equal doses after thinning and 30 days later.
Phosphorus was added before sowing at the rate of 30 kg P,Os/fed in the form
of superphosphate (15.5% PZO?. Potassium was applied at the rate of 24 kg
K,Olted as potassium sulfate (48% KO). Other agricultural practices were
applied as recommended for growing sugar beet in the region.

Table (1): physical and chemical properties of the expermentel field soil.

Soil analysis | 2008/2009 | 2009/2010
Particle size distribution

Sand% 25.6 26.0
Silt% 33.1 33.1
Clay%o 41.3 40.9
__Textural class Clay Clay
Available Nitrogen (ppm) 29 .2 30.1
CaCos 3.2 3.0
E.C mmhos/cm 0.9 0.8
PH soil paste 8.3 8.2

Soil samples were taken before sowing for determination the physical and
chemical properties for the experimental soil, where illustrated in Table (1? that
carried out according to A.O.A.C (1995). Mean of temperature and relative
humidity percentage are presented in Table (2).
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Table (2): The temperature and relative humidity percentage of the region.

Year 2008/2009 season 2009/2010 season

Months Temp. (C°) Rh % Temp. (C°) Rh %
Mx. Min. Avr. Mx. Min. Avr. Mx. Min. Avr. Mx. Min. Auvr.

October 320 180 250 84 30 570 308 173 241 80 26 530
November | 26.0 16.0 210 87 39 610 271 127 199 79 28 535
December | 21.0 11.0 160 79 35 570 202 72 137 80 35 575
January 200 100 150 81 34 575 201 6.6 133 76 32 540
February 220 100 16.0 84 34 595 20 59 129 85 34 595
March 240 100 170 80 30 550 242 84 163 77 27 520
April 280 120 200 79 22 505 291 12 205 75 23 490

Source: Agro-meteorological station, Agric. Res. Center, Giza, Egypt. Temp. = Temperature (C°).
Rh% = Relative humidity %. Max. = Maximum. Min. = Minimum. Avr.= Average.

The recorded data:

At harvest, a random sample of ten roots was taken from each sub-plot to
determine:

A. Root growth and yields characteristics:

1. Root fresh weight (kg).

Sugar beet plants of inside two rows were up-rooted, topped and weighed to

determine root }/leld (t/fed) to determine:

1. Root yield (t/fed) ) )

2. Recoverable sugar yield (t/fed) was calculated according to Devillers (1988)
lg/or/r?g!)a: Recoverable sugar yield (t/fed) = (root yield (t/fed) x EX.S.

0 .

B. Ju?ce quality characteristics: _ _ _

1. Sucrose percentage was Polari-metrically determined according to the
methods of Le-Docte (1927). _ )

2. Sugar beet impurities including (K, Na and a-amino N) were determined.
Potassium (K%) and Sodium (Na%) were determined using Flame
Photometer as described by Page (1982), while a-amino N was determined
using Hydrogenation method according to Carruthers et al. (1962).

3. Sugars lose to molasses percentage (SLM %) was calculated according to
Devillers (1988) formula: SLM% = 0.14 (Na + K) + 0.25 éa-amlno N) +0.5

4. Extractable sugar percentage (Ex. S. %) was calculated as proposed by
Dexter et al (1967$)formula: (Ex. S. %) = Sucrose% - SLM% - 0.6

5. Extractability% = (Extractable sugar%/ sucrose %) x 100

Statistical analysis: ] _

Analysis of variance was calculated according to the method described by
Snedecor and Cochrane (1967). Treatment means were compared using
LSD at 5% level probability.

RESULTS AND DISCUSSION

A. Root growth and yield characteristics: _

1. Root fresh weight (Ilggg 2. Root yield (t/fed) 3. Sugar yield (t/fed):
Results given in Table 33) point out positive responses in root fresh weight,

root and sugar yield/fed, and these responses were significant in both seasons.

Delaying harvesting date from 175 to 205 days after sowing showed gradual and

significant effect on root fresh weight/plant bg (9.8 and 6.2%), root yield/fed by

(4.7 and 8.7%) and sugar yield /fed by (9.1 and 15.1%) in both seasons,

respectively.
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Table (3): Effect of harvesting dates of five sugar beet varieties on root

fresh welgght kz%) roots and recoverable sugar yields (t/fed) in
2008/2009 and 2009/2010 seasons.
Season 2008/2009
Traits - - Recoverable Sugar
_ Root fresh weight (kg) Root yield (t/fed) vield (t/fed) 9
Variet Plant age at harvest (days)
175 190 205 Means 175 190 205 Means 175 190 205 Means
LP11 0.828 0.879 0.917 0.875 239 24.7 25.1 246 3.70 399 412 3.94
LP12 0.819 0.889 0.908 0.872 23.3 24.2 246 241 382 4.08 425 4.05
LP13 0.877 0.927 0.938 0.914 24.2 25.0 254 249 382 4.12 422 4.05
Demapoly 0.841 0.877 0.909 0.876 23.7 24.4 247 243 3.86 4.07 422 4.05
Kawemira | 0.869 0.925 1.021 0.938 24.4 249 256 249 387 4.07 414 4.03
Means 0.847 0.899 0.939 239 24.7 25.1 3.81 4.07 4.19
LSD at level 5%
Harvest days (H) 0.026 0.53 0.12
Variety (V) 0.018 0.39 NS
HxV 0.031 NS NS
Traits Season 2009/2010
- - Recoverable Sugar
Root fresh weight (kg) Root yield (t/fed) vield (t/fed) 9
Variety Plant age at harvest (days)
175 190 205 Means 175 190 205 Means 175 190 205 Means
LP11 0.875 0.926 0.955 0.919 23.2 237 249 239 350 3.78 409 3.79
LP12 0.823 0.802 0.877 0.834 22.6 234 243 234 362 392 426 393
LP13 0.934 0.947 0979 0.953 23.8 24.2 257 246 3.69 3.89 426 3.95
Demapqu 0.860 0.870 0.871 0.867 22.7 239 249 238 3.69 401 438 4.03
Kawemira | 0.930 0.977 1.028 0.978 238 247 270 252 374 401 453 4.09
Means 0.884 0.904 0.942 23.2 24.0 25.4 3.65 3.92 4.30
LSD at level 5%
Harvest Days (H) 0.040 0.69 0.18
Variety (V) 0.046 0.75 0.16
HxV NS NS NS

These differences in root and sugar yields appeared among the three
harvesting dates may be due to increasing of the number of harvested roots and
mean root fresh weight b dela%ing in harvest date. This is one of the most
important practices, which has to be accurately determined.

The main vegetative growth phase of sugar beet is indeterminate until floral
induction occurs. Therefore, harvest must be made to obtain economical adequate
Kields are attained. Processing factory capacity can’t store the yield in piles if the

arvest of the total area of sugar beet done in narrow period especially when

temperature prevailing during the time of harvest is relatively higher. In order to
accommodate the entire crop, some fields must be harvest early but at low
tonnage harvesting could be extended over longer period. Al-Jbawi, Entessar
§2000§, Aly (2006), and El-Sheikh et al. (2009), realized similar trend. Who
ound such effect of late harvest might have results from increased dray matter
accumulation in roots, which was reflected in improving root characteristics
expressed as length, diameter and weight and juice quality (sucrose, sugar
extraction and extractability%)

The influence of the studied sugar varieties on root fresh weight/plant and
root yield/fed was of significantly effects in both seasons, while was of
insignificantly effect on sugars (}/ield/fed character in the 1*" season onlg. Sugar
beet variety Kawemira surpassed other varieties in this respect followed by LP13
and Demapoly. These effects were fairly true in both growing seasons.
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The differences among varieties in roots yield were mainly due to varied
varietial performance of the individual root fresh weight, meanwhile, the
differences in sugar beet varieties for sugar yield/fed were mainly due to the
performance of sugar beet varieties in root yield and extraction sugar% (Table 5).
Tlhe(szeO (r)%s)ults are agreement with those obtained by Aly (2006) and EI-Sheikh et
al. :

The interaction between harvesting dates and varieties had insignificant
effects on all traits in both seasons.

B. Juice quality characteristics:
1. Impurities% (a- amino N%, Na% and K %):

Results presented in Table ?4) show that harvesting date from 175 to 205
days from sowing significantly affected the impurities (K, Na and a- amino N
%) in both seasons.

Delaying in harvesting date up to 205 days from sowing decreased
Potassium content by (16.3 and 10.8%), Sodium by (19.3 and 11.1%%_and ali)h_a
amino nitrogen b% (19.1 and 19.1%) in both seasons, respectlvelﬁ/. This result is
in agreement with those of AIY (2000), Al-Jpawi, Entessar ( OOCQ, Abo El-
Magd et. al. (2003) and EIl-Sheikh et. al (2009), how found that late
harvesting dates up to 210 days from sowing significantly reduced all
impurities contents. As shown in Table (4) differences among mean values of
sugar beet varieties in impurities characteristics percentages were highly
significant. LP12 variety was of the lowest mean values of Potassium by (24.2
and 11.5%?1, Sodium by (31.4 and 8.4%% and alpha amino nitrogen by (20.2 and
10.3%), where LP 11 variety was of the highest values in most traits in both
seasons, respectively. The other varieties were ranked in between. These results
are in line with those obtained by Al-Jbawi, Entessar (2000), Abd Elrahim
et. al. (2005), and Aly (2006).

The interaction between harvesting dates and varieties was not reached to
the level of significance for all traits.

The collected data in Table (5) show that harvesting dates from 175 to
205 days after sowing had significant effected for sucrose, extraction sugar and
sugar loss to molasses percentages in both seasons. Delaying harvesting date up
to 205 days from sowing significantly improved sucrose% by (3.2 and 6.3%)
and Extraction sugar% by (4.4 and 7.3%) In both seasons, respectively. On the
contrary, late harvest date at 205 days from sowing caused significant reduction
in sugar loss to molasses% by (11.1 and 7.1%) in both seasons, respectlv_elh/.
Such useful effects of delaying in harvesting up to 205 days after sowing might
be due to the favorable climatic conditions prevailing prior to harvesting time
without any effect on respiration rate and consequently increased root dray
matter and hence sucrose in roots accompanying by reduction in impurities
contents sugar loss to molasses% see Table (2).

Either LP12 nor Demapoly varieties (being insignificant effect) were
significantly superiority for Sucrose% by 3.2 and 6.5%) and Extraction sugar
% by (4.8 and 6.2%) in both seasons respectively, while LP12 variety gave the
lowest mean values for sugar loss to molasses% by (12.2 and 4.3%) in both
seasons compared the LP11 variety, and the other varieties were ranked in
between them. These results are in agreement with Al-Jpawi, Entessar (2000)
and Alx, (2006).

~ There was insignificant interaction between the harvest dates and
varieties.
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Table (4): Effect of harvesting dates of five sugar beet varieties on
impurities percentages (K, Na and N %) in 2008/2009 and
2009/2010 seasons.

Season 2008/2009
Traits Impurities percentages
Potassium (K%) Sodium (Na%) Alpha amino nitrogen (N%)
Variety Plant age at harvest (days)
175 190 205 Means 175 190 205 Means 175 190 205 Means
LP11 330 294 288 304 208 200 180 196 1.17 1.06 0.97 1.07
LP12 2.88 254 253 265 159 165 154 159 0.92 0.89 0.79 0.87
LP13 359 328 299 329 207 197 184 196 1.11 0.99 0.90 1.00
Demapoly | 3.18 2.79 276 291 234 225 167 209 095 1.02 081 0.93
Kawemira | 3.11 2.74 265 283 212 190 1.71 191 113 1.02 097 1.04
Means 3.21 2.86 2.76 204 196 1.71 1.06 1.00 0.89
LSD at level 5%
Harvest days (H) 0.30 0.17 0.07
Variety (V) 0.17 0.25 0.07
HxV NS NS NS
Season 2009/2010
Potassium (K%) Sodium (Na%) Alpha amino nitrogen (N%)

Plant age at harvest (days)
175 190 205 Means 175 190 205 Means 175 190 205 Means

LP11 290 262 268 273 240 218 209 222 110 1.07 1.08 1.07
LP12 264 247 246 252 221 224 203 216 1.02 093 095 0.97
LP13 295 276 272 281 225 212 207 215 112 112 1.00 1.08

Demapoly [ 291 2.69 254 271 222 221 202 215 110 1.04 087 1.00
Kawemira |3.00 2.81 2.61 281 249 232 219 233 119 112 1.04 1.12

Means 2.88 2.67 2.60 231 221 2.08 110 1.06 0.98

LSD at level 5%

Harvest Days (H) 0.18 0.16 0.09

Variety (V) 0.08 0.13 0.06
HxV NS NS NS

2. Sucrose% 3. Extraction sugar% 4. Sucrose loss to molasses%o

6. Extractability% o .

Extractabi |tg/ was significantly affected by plant a%e at harvest in both
seasons (Table 5). Delaying harvesting date at 205 days tfrom sowing gave the
maximum values and increased by (1.2 and 1.3%) in both seasons, respectively,
compared with plant age 175 days at harvest.

Differences among, varieties were shown in Table (5). LP12 and Demapol
varieties (being insignificant effect) over the other varieties by (1.3 and 0.9%
compared with LP11 variety in "both seasons respectively, and the other
varieties were ranked between them. These results are in agreement with those
of Aly (2006) and EI-Sheikh et. al. (2009), who found that delay harvest date
up to 't2'10 days from sowing significantly improved purity % and decreased
impurities. o

The interaction between harvesting dates and varieties were not reached
the level of significance.
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Table (5): Effect of harvesting dates of five sugar beet varietie
extraction sugar% and sugar loss to molasses% in

2009/2010 seasons.

236

S 0N SUCrose%o
2008/2009 and

Season 2008/2009

Traits

Sucrose%

Extraction sugar%

Sugar loss to
molasses%

Variet

Plant age at harvest (days)

175

190

205 Means

175

190

205 Means

175

190

205

Means

LP11
LP12
LP13
Demapoly
Kawemira| 18.0

17.6
18.3
18.0
18.4

18.2
18.7
185
18.7
18.4

18.4
19.1
18.6
19.0
18.1

18.1
18.7
18.4
18.7
18.2

15.49
16.38
15.80
16.29
15.89

16.14
16.82
16.45
16.67
16.36

16.40
17.23
16.63
17.08
16.18

16.01
16.81
16.29
16.68
16.14

1.55
1.36
1.57
151
1.51

1.46
131
1.48
1.46
1.41

1.40
1.27
1.40
1.32
1.35

1.47
131
1.48
1.43
1.42

Means 18.1

18.5

18.7

15.97

16.49

16.71

1.50

1.42

1.35

LSD at level 5%

Harvest days (H)

Variety (V)
HxV

0.3
0.2
NS

0.25
0.23
NS

0.09
0.04
NS

Season 2009/2010

Sucrose%

Extraction sugar%

Sugar loss to
molasses%o

Plant age at harvest (days)

175

190

205 Means

175

190

205 Means

175

190

205

Means

LP11
LP12
LP13
Demapoly
Kawemira|17.9

17.2
18.1
17.6
18.3

18.0
18.7
18.1
18.8
18.3

18.4
19.5
18.6
19.5
18.8

17.9
18.8
18.1
18.9
18.4

15.12
16.03
15.52
16.24
15.73

15.93
16.74
16.07
16.79
16.23

16.41
17.50
16.58
17.58
16.80

15.82
16.76
16.06
16.87
16.26

1.52
1.43
1.51
1.49
1.57

1.44
1.39
1.46
1.45
1.50

1.43
1.37
1.42
1.36
1.43

1.46
1.40
1.46
1.43
1.50

Means 17.8

18.4

19.0

15.73

16.35

16.97

1.50

1.45

1.40

LSD at level 5%

Harvest Days (H)

Variety (V)
HxV

0.5
0.4
NS

0.51
0.36
NS

0.03
0.04
NS

Table (6): Effect of harvesting

dates of five sugar beet varieties on

Extractability percentage in 2008/2009 and 2009/2010 seasons.

Traits Extractability%

) Season 2008/2009 | Season 2009/2010

Variet Plant age at harvest (days)
175 190 205 Means 175 190 205 Means

LP11 87.8 88.7 89.1 88.6 87.7 88.6 89.0 88.5
LP12 89.3 89.8 90.2 89.8 88.7 89.4 89.9 89.3
LP13 87.9 88.8 89.3 88.7 88.0 88.6 89.1 88.6
Demapqu 88.5 89.0 89.9 89.1 88.6 89.1 90.0 89.2
Kawemira 88.3 89.1 89.2 88.9 87.9 88.5 89.2 88.5
Means 88.4 89.1 89.5 88.2 88.9 89.4
LSD at level 5%
Harvest Days (H) 0.3 0.4
Variety (V) 0.3 0.3

HxV NS NS
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