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Abstract

Two field experiments were conducted at Mallawi
Agricultural Research Station, Minia Governorate in 2002/2003 and
2003/2004 seasons to investigate the effect of sowing and
harvesting dates on vield and technological characteristics of some
sugar beet cultivars. Planting dates werel15 September, 15 Qctober
and 15 November. The tested sugar beet cultivars were Gloira,
Oscar poly, Allexa and Sofie and the harvesting dates were after
180, 195 and 210 days from sowing. Spiit-split plot design with
three replicates was used in both seasons, where sowing dates
were arranged in the main plots, harvesting dates occupied the
subpiots while the sub-sub plots were assigned for the tested sugar
beet cultivars.

The obtained results indicated significant differences in root,
recoverable sugar and top yields as weil as technological quailty
characteristics (pol. %, rendement, sugar loss %, quality index,
and fiber %) as affected by the studied sugar beet cuitivars,
sowing and harvesting dates.

The highest root and recoverable sugar yields as well as pol,
%, rendement and quality index of sugar beet were achieved by
sowing sugar beet on 15 October followed by 15% Septernber and
15" November. Harvesting beets at age of 195 days recorded the
highest values of the above mentioned traits foliowed by 210 and
180 days. Gloria cultivar gave the best values of the same traits
followed by Oscar poly, Alexa and Sofie cultivar, respectively.

Sowing Gloria and/or Oscar poly cultivars early on the 15
of October/or September combined with harvesting sugar beet
plants at age of 195 days is preferable and recommended for
increasing sugar production and grower income under Middle Eqypt
conditions, Minia Governorate.

Keywords; Sugar beet, planting date, harvesting date, cuitivar, pol
%, rendement and quality index.

INTRODUCTION

After introducing sugar beet (Beta wulgaris, L.) to Egypt and its high
adaptability for sowing under various environmental factors in many regions expanded

from Northern to Middie Egypt, it became the second source for sugar production.
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Abou-Qurkas sugar. fattory in Minia Governorate is the only one in Egypt which
process both sugar cane and sugar beet. Sugar beet has been cultivated commercially
in Egypt since 1981 after the establishment of El-Hamoul beet sugar factory in Kafr El-
Sheikh Governorate. Sugar recovered from sugar beet represented 28.5 % of the total
sugar production in Egypt (1.4 million fons) in 20G3.

Sugar beet plants can be grown well during the period from 1% September till
15" December under conditions of Minia Governorate and occupy the field about 7
months. Starting 'sugar*beet' sowing from med Septémber til med November witl
ensure continuous delivery of beets to the mill as long as possible during the crushing
season and will reduce farge post-harvesting losses in yield and quality of sugar beet
under Middle Egypt conditions.

Many investigators showed the effect of sowing and harvesting dates on yields
and quality characteristics of sugar beet varieties. Nour et a/ 1978 recorded higher
accumulation rates of assimilates in beet roots as plant age increased. Abou-Shady
(1994) obtained an increase in pol % with the progress in plant age with a large
difference among the studied sugar beef cultivars in pol and fiber percentages in
roots. El-Sayed (1997} revealed that delaying harvesting up to 210 days of age
reduced sugar yield. Abou-Salama and El-Syiad (2000) found that early planting of
sugar beet on 1% October increased root and sugar vields and gave the best quality
parameters. They found that the best sugar recovery percentage was obtained from
the combination of early planting and mid-harvesting date. Moreover, they showed
that harvesting dates did not sigﬁiﬁcantly affect root yield despite its highly significant
effect on theoretical sugar, quality index and sugar yield/fed. They added that quality
index was at its méximum in fate harvesting at age of 210 days and that that the best
rendement of sugar beet was recorded at 195 days of age due to low vatues of
impurities associated with that date. Gobarh (2001) revealed that root and sugar
yields, percentages of sugar recovery, pol and impurities (a—amino N, K and Na
contents) of sugar beet showed significant response to harvesting dates. He reported
that root and sugar yields, sugar recovery % and pol. % of sugar beet increased as
harvesting date delayed while the impurities of sugar beet significantly decreased with
delaying harvesting from 180 to 210 days after sowing. Fadel (2002) reported that
sowing date markedly affected rooct and sugar yields and that the highest sugar yield
was recorded by sowing sugar beet on 15" October. He revealed that delaying sowing
date gradually and significantly decreased top yield of sugar beet. Moreover, he
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explained that the refative advantage of early sowing on 15" Qctober could be due to
the rapid growth and better maturity, consequently higher sugar content. Mohamed
(2002) clarified that the decrease in root yield might be due to the increase in
consumption of sucrose throughout or during respiration process. He declared that the
loss in the weight of leaves at later stages of growth might be mainly attributed to the
death of leaves. Moreover, he stated that recoverable sugar vield of sugar beet was
affected by root yield, sucrose percentage and impurities content. Also, he obtained an
increase in pol %, quality index and fiber % with the progress in plant age. In
addition, he revealed that supetior values of sugar loss % due to high K, Na or o-
amino N contents of beet roots. Abou-El-Magd, et a/ (2003) disclosed that early
planting of sugar beet on 1% October increased root and sugar yields and gave the
best quality paramefers,

The ohjective of the present work was to evaluate the effect of sowing and
harvesting dates on vield, and chemical composition of some sugar beet cuftivars to
find out the optimal sowing and harvesting dates of the tested sugar beet cultivars to
increase ‘productivity and quality of sugar beet especially under Middle Egypt
conditions.

MATERIALS AND METHODS

This work was carried out at Mallawi Agricultural Research Station, Minia
Governorate in 2002/2003 and 200372004 seasons to investigate the effect of sowing
and harvesting dates on yield, technological characteristics of some sugar beet
cultivars to obtain the highest yield and quality traits. Sowing dates were 15
September, 15 October and 15 November, The tested sugar beet cultivars were Gloira,
Oscar poly, Allexa and Sofie and the harvesting dates were 180, 195 and 210 days
from sowing. Treatments were laid out in a split-split plot design with three replicates
in both seasons. Sowing dates were arranged in the main plots. Harvesting dates
occupied the subplots. The sub-sub plots were assigned for the tested sugar beet
cultivars. Sub-sub plot area was 10.5 m? including five rows of 60-cm width and 3.5 m
iong. Nitragen fertitizer was applied in the form of urea (46.5%) at the recommended
rate (70 kg N/fed) in two equal doses, after thinning and 30 days later. Potasstum
fertilizer (in form of potassium sulfate, 48 % K,0) at a rate of 24 kg K,C/fed was
added after thinning, while phosphorus fertilizer was added during land preparation at
a rate of 30 kg P,0s/fed. Soil analyses showed that it was silt clay loam containing
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{0.11 and 0,10 % of total Nj, (11.8 and 11.0 ppm available P), and (0.44 and 0.40
meq/100g soil K) with {pH of 8.10 and 8.0), in the 1™ and 2™ season, respectively.
Other agricuitural practices required for growing sugar beet were carried out as
usually practiced in the region.
Recorded data:
Sugar beet plants of the three guarded rows were up-rooted, topped, and weighed to
determine;
1. Raoot yield (ton/fed),
2, Top yield (ton/fed).
3. Recoverable sugar yleld (ton/fed) was calculated as described by Mohamed (2002),
using the following equation:
Recoverable sugar yield (ton/fed) = roots yield (ton/fed) x rendement
4. Pol % was estimated in fresh samples of sugar beet roots, using saccharemeter
according to the method described in A.G.A.C. (1995).
5. Rendement {recoverable sugar percent) was calculated using the following equation
according 1o Abou-Shady (1994):
Rendement = Pol % - {0.29 + 0.343 (K + Na) + a-N {0.094)],
Wherte: K, Na and a-amin-N were determined as meq/100 g beet, Pol %.
6. Quality index was calculated as shown by Abou- Salama and El-Syaid, (2000) using
the following formuia:
Quality index % = Rendement % x 100/ Pol, %,
7. Sugar loss % was calculated as mentioned by Mohamed {2002) using the foliowing
formuta: Sugar loss percent = Pol % - Rendement %.
8. Fiber % of sugar beet roots was determined using the method described in A.Q.A.C,
{(1995),

Data collected were statistically analyzed according to procedure outlined by
Snedecor and Cochran, (1980).

RESULTS AND DISCUSSION

1. Roaot yield:

Data given in Table (1) showed significant differences in root yield/fed at
different sowing dates. Root yield increased by 0.82 and 16.33 % by sowing sugar
beet on 15™ October compared with sowing it on the 15" of September and 15
November, respectively. This might be due to the warm weather conditions prevail in
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case of early sowing on September 15" which encountered within the early growth
stage of seedlings that could boost their growth, andjor the relatively cooler weather
in the late sowing on 15™ November. This result is in iine with those reported by
Abou-Saflama ancd El-Syiad (2000) and Fadel (2002). Root vield of sugar beet was
relatively higher in case of sowing it on 15" October than sowing it on 15" September.
This may be due to the higher infection by insects and diseases in the early sowing on
15™ September than sowing 15™ October.

Data in Table (1) showed that root vield of sugar beet was statistically
influenced by the studied harvesting dates. Root yield increased by 19.48 and 15.32
% when beet roots were harvested at 195 and 210 days from sowing, respectively,
compared with beets harvested at age of 180 days. This may be mainly due to higher
accumulation rates of assimilates in beet roots as plant age increased {Nour et &/,
1978). In addition, it was noticed that root yield of sugar beet harvested at 210 days
age was lower than that obtained at 195 days age. Such resuit couid be attributed o
the hot weather prevailing at the end of growing season causes senescence of ieaves
leading to a decrease in root yleld at the latest harvesting date at 210 days {(Abou-
Salama and El-Sylad, 2000). Besides, Mohamed (2002) indicated that the decrease in
root yield might be due to the increase in consumption of sucrose throughout or
during respiration process.

The results in Table {1) showed a significant difference among the tested
sugar beet cultivars in root vield. Gloria variety showed superiority in root yield and
recorded 1.57, 4.06 and 5.08 tons/fed higher than Oscar, Allexa and Sofie varieties,
respectively. The difference in root yield among beet varieties might be principally due
to their genetic variation. Similar finding was also given by Abou-Salama and E!-Sytad
{2001) who obtained varietal differences in this trait.

The collected data pointed out that root yield was significantly affected by the
interactions between the studied factors (Table 1). As for the interaction between
sowing and harvesting dates, the results showed insignificant difference in root yield
when sugar beet plants were harvested at age of 195 or 210 days for sugar beet sown
on 15 November while the differences between harvesting dates in root yield/fed were
sighificant under the other two sowing dates.

Regarding the interaction among sowing dates and sugar beet varieties, the
results showed no significant differences in root yields of any of the tested sugar beet
varieties in case of sowing it on the 15" of September or 15™ October. However, the
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differences in root yield/fed produced by beet varieties were significant armong theses
two sowing dates and 15 November.,

Table 1. Effect of sowing and harvesting dates on roct yield (ton/fed) of some sugar
beet cultivars {combined of 2002/2003 and 2003/2004 seasons).

Sowing date Harvesting date Sugar beet cultivars (C)
) (das(s from Mean
sowing {B)
Gloria Oscar Miexa Sofie
15 180 27.26 25.83 24.62 24.19 25.48
165 33.52 31,22 27.71 25.98 29.61
September
210 32.79 29.66 26.47 25.64 28.64
Mean 31.19 28.90 26.27 25.27 2791
1s 180 24.72 22.84 22.17 21.44 22.79
October 195 35.94 3177 29.89 28.24 31.46
210 35.00 3141 28.13 27.14 30.17
Mean 31.89 2834 26.73 25.61 28.14
.5 180 23.11 22.58 20.93 19.81 21.61
195 28.56 26.35 24,63 23.87 25.85
November
210 27.76 25.08 24.25 23.30 2510
Mean 26,48 24.67 23.27 2233 24.19
Average of 180 26.11 25.58 22.57 21.81 24.02
harvesting 195 31.56 29.78 27.41 26.03 28.70
date 210 30.76 28,38 26.28 25.36 27.70
Cverall mean of varieties 29.48 27.91 25.42 24.40 26.81
A =090 AB = 0.85 ABC = 1.45
L.S.D. at 5% level for: B =10.49 AC = 0.84
C=048 BC = 0.84

Root vield/fed was significantly influenced by the interaction among harvesting
dates and sugar beet varieties. No statistical variance was detetted in root yield/fed of
Gloria and Sofie varieties in case of harvesting them at age of 195 and/or 210 days,
with a significant difference in their root yield when they were harvested at these two
harvesting dates and 180 days age. Also, insignificant differences in root yield of Sofie
variety {(harvested at age of 195 or. 210 days}) with Oscar and Gloria varieties
(harvested at 180 days). Moreover, no marked difference in root yield was found
between Allexa and Sofie varieties when they were harvested at age of 180 days.

The 2™ order interaction among the three studied factors had a significant
effect on root yield/fed. The resuits pointed out that sowing any of Gloria, Allexa and
Sofie varieties on the 15% of September, October or November and harvesting any of
them at age of 195 or 210 days, root yield/fed of each of them did not differ
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significantly, with significant difference in root yield of the three varieties sown at the
three studied dates with their root yield when they were harvested after 180 days
from sowing. Moreover, the results showed no significant difference in roat vield of
Qscar variely in two cases, the 1%: when it was sown on the 15 of October or
November and harvesting it at age of 180 days and the 2%: when it was sown on the |
15 of September or October and harvesting it at age of 195 days, with significant
differences in root yields obtained under other sowing and/or harvesting dates. This
result prove an evidence of the importance and the need to find out the appropriate
sowing and harvesting dates as well as selecting the best sugar beet variety which
benefit well from the conditions prevailing under a given region as Mina Governorate.
2. Top yield: '

Data collected in Table 2 revealed that top vield of sugar beet significantly
decreased as sowing date was delayed from 15" September up to 15" November,
This result is in agreement with the findings of Fadel (2002). The difference in top
yield was insignificant in case of sowing sugar beet in Mid-October and/or November.

Data in Table (2) show that fop vield of sugar beet was gradually and
significantly decreased with delaying harvesting date from 180 to 210 days age. Sugar
beet plants harvested at 210 days age recorded 6.39 and 2.02 tons of tops/fed fower
than those harvested after 180 or 195 days from sowing, Such result could be due to
the exposure of plant tops to hot weather and high temperature degrees by the -end of
the growing season, as harvesting date was delayed, leading to increasing
transpiration rate and dehydration of leaves and in tum decreasing their weight.
Similar results were obtained by Mohamed {2002).

Data in given in Table (2) showed that the studied four sugar beet cultivars
differed significantly in top vield. The highest top vield was obtained from Gloria
cultivar whife the lowest top yvield was recorded by Sofie variety. The differences
among the tested sugar beet varieties might be principally due to the genetic
variation, ' ‘

Top vield/fed was significantly affected by the interaction between sowing and
harvesting dates. Sowing sugar beet plants on the 15% of October or November
resulted in insignificant difference in top vield/fed when beets ware harvested at age
of 195 days while the differences were signiﬂcaht with those harvested at the same
age but sown on 15 September. '
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Top vield/fed was statistically affected by the interaction of sowing date x
sugar beet variety. There were no significant differences in top vield given by all the
four varieties whether they were sown on 15 October or 15 November, with significant
differences in top vield with 15 September. Moreover, each of Allexa and Sofie
varieties produced almost the same top vield when they were sown either in
September or November with a marked difference with their top yield given in
Qctober.

Table 2. Effect of sowing and harvesting dates on top yield {ton/fed) of some sugar
beet cultivars (combined of 2002/2003 and 2003/2004 seasons).

-
Sowing date Harvesting date Sugar heet cultivars (C)
*) {da}fs from Mean
sawing (B}
Gloria Qscar Allexa Sofie
35 180 26.17 24.79 23.94 24.15 24.76
195 22.04 20.85 18.93 19.62 19.86
September
210 19.42 17.36 16.95 15.39 17.28 |
Mean 22.54 21.00 19.94 19.05 20.63
5 180 24.11 2291 21.45 20.95 22.35
October 195 19.35 19.23 18.62 18.01 18.80
210 17.79 17.51 16.98 16.98 17.32
Mean 20.42 19.88 19.02 18.64 19.49
180 24.61 24.41 22.77 21.40 23.30
Novéfnber 195 18.77 18.80 18.90 18.09 18.64
210 17.44 16,59 15.84 16.67 16.63
Mean 20.27 19.93 16.17 18.72 19.52
Average of i80 24.96 24.04 22.72 22.16 23.47
harvesting 195 20.05 19.63 18.82 17.90 19.10
date 210 18.22 17.15 16.59 16.35 17.08
Overall mean 21.08 20.27 19.37 18.81 19.88
A =041 AB = (.84 ABC = 145
L.5.D. at 5% levet for: B =048 AC = 0.84
C=048 BC = (.84

The results Showed a significant effect of the interactions among harvesting
dates and sugar beet varieties on top yield. There was insignificant difference in top
vield between Allexa and Sofie varieties when they were harvested at age of 180 days
with significant differences with other two varieties at the same hatvesting date, At
195 days, the difference in top yield between Oscar variety from one side and each of
Gloria and Allexa varieties were insignificant with stgnificant difference with the fourth
variety, Similarly, insignificant difference in top yield were detected between (Oscar



HASSAN, H. F. M.et al 1697

and Allexa) and (Allexa and Sofie) with a marked difference with Gloria at harvesting
date of 210 days.

Top yield was markedly influenced by the interaction among the three studied
factors., tach of Gloria and Sofie varieties produced aimost the same top vield when
they were harvest at age of 180 days when they were sown on 15 October or
November with significant difference in their top yields at the same harvesting date in
case of sowing them on 15 September. On the other hand, no significant difference in
top vyield of Oscar variety when it was sown either on the 15 of September or
Novernber and harvested at age of 180 days with a significant difference with that
obtained at the same harvesting date and sown on 15 October. Other significant
interaction effects of the three studied factors on top yield could be cbtained from
Table 2.

3. Recoverable sugar yield:

Data in Table (3) elucidate that sowing date of sugar beet had a significant
effect on recoverable sugar yield/fed. Sowing sugar beet on 15" Qctober increased
sugar yield by 0.15 ton/fed (3.76 %) and 0.93 ton/fed (28.97 %) compared with those
produced by sowing on 15" September and November, respectively. This result could
be attributed to higher root yield recorded by sowing sugar beet on 15 October in
comparison to those produced in September or November (Table 1). This result is in
agreement with that reported by Fadel (2002).

Sugar yield was significantly influenced by harvesting date with no significant
difference in sugar yield in case of harvesting sugar beet at age of 195 or 210 days.
Harvesting beets at age of 195 days increased sugar yield by 33.12 % and 0.24 %
compared with those harvested at 180 and 210 days from sowing, respectively. The
increase in the recoverable sugar yield sugar beets harvested at 195 days age may be
attributed to the increase in dry matter accumulated in the roots, while, the slight
reduction in this trait when beets were harvested at age of 210 days might be due to
increasing sugar consumption in respiration and formation of new leaves. These
findings are in the same line with that illustrated by El-Sayed (1997).

Data in Table {3) demonstrated a significant difference in sugar yield among
the tested cultivars. Gloria variety surpassed Oscar, Allexa and Sofie varieties in sugar
yield by 0.22 ton/fed (5.53 %), 0.63 ton/fed {17.65 %} and 0.83 ton/fed (24.63 %),
successively. This result could be probably referred to the superiority of Gloria variety
in root yield over the other varieties (Table 1}. These results are in agreement with
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that found by Mohamed (2002). It could be pointed out that Gloria cuitivar followed by
Oscar poly is recommended under conditions of El-Minia Gavernorate.

Table 3. Effect of sowing and harvesting dates on recoverable sugar vield (ton/fed) of
some sugar beet cultivars (combined of 2002/2003 and 2003/2004

seasons).
. Harvesting date .
SowTE)date (days from Sugar beet cultivars {C) Mean
sowing (B)
Gloria Oscar Allexa Sofie

15 180 344 348 3.20 3.12 331
195 5.0% 452 4.06 3.72 4.34

September
210 5.10 4.57 4.00 3.80 4.36
Mean 4.51 4.17 3.75 3.54 3.99
15 180 3.28 3.19 2.98 2.84 3.07
October 195 5.76 4,65 4.52 4.18 4.76
210 5.58 4.76 432 4.10 4.68
Mean 4.81 4.18 391 3.68 4.14
15 180 2,75 291 2.58 2.44 2.67
195 3.82 3.62 3.37 3.17 3.49

November
210 3.95 3.53 3.34 3.19 3.50
Mean 3.48 335 309 2.92 321
180 3.29 3.44 292 2.79 3.11
Average of 195 4,69 4,25 3.97 3.94 4.14
harvesting 216G 4,69 4,27 3.88 3.69 4.13

date
COverall mean 4.20 3.98 3.57 3.37 378
A =014 AB = (.13 ABC = 0,23
L5.D. at 5% fevel for: B = D.07 AC = (.13
C =008 BC =013

Sugar vield was markedly affected by all interactions among the studied
factors (Table 3). Delaying harvesting date from 180 to 195 days led to a significant
increase in sugar yield, however, further delay of 15 days in harvesting date gave an
insignificant increase in this trait, under the three studied sowing dates.

As for the interaction of sowing date x sugar beet variety, no significant
difference was found between Gloria and Allexa varieties in sugar yield when they
were sown on the 15™ of October. However these two varieties were significantly
different in sugar yield when they were sown at the 15™ of September or Novemper.

Significant interaction effects among harvesting dates and sugar beet varieties
on sugar vield were detected. Harvesting Glotia, Oscar or Allexa varieties at age of
195 andfor 210 days resulfed in insignificant variation in sugar yield, with significant
differenices when they were harvested earlier after 180 days after sowing.



HASSAN, H. F. M.et af, 1699

Sugar vyield was significantly affected by the interaction among the three
studied factors. No significant difference in sugar yield between Gloria and Oscar
varieties when they were harvested at age of 180 days under the three sowing dates,
while the difference between the two varieties was significant in case of harvesting
them at 195 and 210 days and sown on the 15" of September and/or October. Also,
insignificant difference in sugar yvield produced by both Allexa and Sofie varieties
when they were harvested at 180 and/or 210 days under the three sowing dates but
the difference between them reach the level of significance when they were harvested
at 195 days age and sown in September and/or QOctober,

4. Pol percentage:

Results in Table {4) that pol % (sucrose content) of sugar beet roots was
significantly affected by sowing date. Sowing sugar beet on 15" October resuited in
increasing pol % by 0.35 (2.00 %) and 1.33 (8.09 %) compared with that recorded by
sowing it in mid September or November, respectively. This result is in general
accordance with that reported by Fadel {2002).

Table 4. Effect of sowing and harvesting dates on pol % (on wet weight basis) for
some of sugar beet cultivars (combined of 2002/2003 and 2003/2004

Seasons).
. Harvesting date .
Sow'(ng)date (days from Sugar beet cultivars (C) Mean
sowing (B)
Glona Oscar Allexa Sofie
s 180 15.70 16.55 16.04 15.87 16.04
195 18,34 17.61 17.83 17.42 17.80
September 210 18.77 18.59 18.07 18.01 18.41
Mean 17.60 17.58 17.38 17.10 17.42
5 180 15.77 17.02 16.46 16.23 16.37
October 195 19.12 17.74 18.25 17.87 18,25
210 19.13 18.81 18,52 1§.28 18.68
Mean 18.01 17.86 17.74 17.46 17.77
5 180 15.00 16.02 1541 15.33 15.44
195 16.60 16.89 16.86 16.44 16.70
November 210 17.45 17.31 17.01 16.92 17.17
Mean 16.35 16.74 16.43 16.23 16.44
180 15.45 16.53 15.97 15.81 15.95
Average of 195 18.02 17.41 17.65 17.24 17.58
harvesting 210 18.45 18.24 17.93 17.74 18.09
date
Overall mean 17.32 17.39 17.18 16.93 i7.21
A=0.18 AB = 0.29 ABC = 0.43
L.S.D. 5% B=0.17 AC=NS.

C=014 BC = 0.25
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Ascendant and significant increase in pol % amounted to 1.63 (10.21 %) and
2.14 (13.41%) was recorded when sugar beet harvesting was delayed to 195 and 210
days ages compared with that obtained at the early harvesting date (at age of 180
days), respectively (Table 4). This result might be due t0 increasing the duration of
sugar accumulation which reflected in higher pol % with increasing plant age at
harvesting. Such finding is in agreement with those of Abou-Shady (1994} and
Mohamed (2002).

Gloria cultivar exhibited a significant superiority over the studied sugar beet
cultivars in pol % with no significant difference with Qscar poly cultivar (Table 4). This
result is in agreement with that stated by Abou-Shady (1994).

Pol. % was markedly influenced by the interactions among sowing and
harvesting dates. Increasing beet plant age at harvesting from 180 to 210 days led to
an increase of 1.73 % in pol percentage in case of late sowing on 15 November and a
pronounced increase of 2.37 % when sugar beet was sown earlier on 15 September.

No significant effect of the interaction between beet varieties and sowing
dates on.pol % was detected.

The interaction among beet cuitivars and harvesting dates had a significant
effect on pol %. There was no significant difference in pol % between Gloria and
Oscar varieties when they were harvested at 210 days. Meanwhile, the differences
were appreciable when they were harvested at 180 and/or 195 days. Morecver, the
difference between Allexa and Sefie cultivars in this trait was insignificant when they
were harvested after 180 or 210 days from sowing. However, the difference reached
the level of significance at harvesting date of 195 days age.

Pol % was significantly affected by the 2™ or order interaction among the
studied factors. Data in Table 4 darified insignificant differences in pol.% recorded by
each of Allexa and/or Sofi varieties sown in mid-September or October and harvested
at 180, 195 or 210 days. However, the differences in pol.% of these two varieties
were significant when they were harvested at any of the three dates but sown in mid-
November. Similarly, Oscar variety recorded almost the same values of pol.% when it
was sown on the 15" of September or October and harvested at 195 and 210 days
with significant differences with the corresponding values cobtained at November
sowing date.
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5. Rendement:

Rendement is the theoretical sugar yield per cent. Data illustrated in Table (5)
clarify that sowing sugar beet on the 15" of October significantly increased rendement
by 2.94 and 10.85 % than its values recorded by plants sown on Mid-September or
November, The increase in rendement might be mainly due to the increase in sucrose
content by sowing sugar beet on 15" October compared with the other studied sowing
dates (Table 4). These findings are in the same trend with those obtained by Abou-
Salama and EM-Syiad (2000).

Table 5. Effect of sowing and harvesting dates on rendement of some sugar beet
cultivars (combined of 2002/2603 and 2003/2004 seasons).

Sowing date Harvesting date Sugar beet cuitivars (C)
) (da\{s from Mean
sowing (B)
Gloria Oscar Allexa Sofie
15 180 12.62 13.46 13.01 12.90 13.00
September 195 15.19 14.47 14.66 14.32 14.66
210 15.56 15.40 15.12 14.80 15,22
Mean 1446 14.44 14.27 14.01 14.29
15 180 13.27 13.97 13.46 13.24 13.48
October 195 16.03 14.46 15.12 14.79 15.14
| 210 15.95 15.64 15.35 15.12 15.52
Mean 15,08 14.75 14.64 14.38 14,71
15 180 11.88 12.89 12.34 12.30 12,35
195 13.37 13.72 13.68 13.27 13.51
November
210 14.21 14,08 13.77 13.69 13.94
Mean 13.15 13.56 13.26 13.08 13.27
Average of 180 12.59 13.44 12,94 12.81 12.96
harvesting 195 14.86 14.27 14.48 15.13 14.44
date 210 15.24 15.04 14.75 14.54 14.89
Overall mean 14.23 14.25 14.06 13.82 14.09
A=015 AB = 0,26 ABC = 0,37
L.S.D. at 5% level for: B =0.15 AC =0.22
S Cc=012 BC = 0.22

Rendement of sugar beet was significantly influenced by thee interaction
between beet cultivars and harvesting dates. Insignificant difference in rendement was
detected between Gloria and Oscar harvested at age of 210 days but when they were
harvested at 180 and/or 195 days the different reached the level of significance.
Moreover, at age of 195 and 210 days compared with those harvested at 180 days
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from sowing. Such result is in agreement with that of Abou-Shady (1994) and Abou-
Salama and El-Syiad (2000).

Data in Table (5) indicated significant differences in rendement % among the

studied sugar beet cultivars. In respect to this trait, Oscar poly variety recorded 0,14,
1.35 and 3.11% higher than Gloria, Allexa and Sofie, respectively.
Rendement percentage was markedly affected by the interaction between the studied
sowing and harvesting dates. Increasing beet plant age at harvesting from 180 to 210
days resulted in a progressive and distinguished increase in rendement percentage of
1.59, 2.04 and 2.22 % accompanied the earliness of sowing date from 15 November
to October and to September, respectively.

The interaction between sowing dates and sugar beet cultivars had a
significant effect on rendement %. The variance between Gloria and Sofie varieties in
this trait was insignificant when they were sown earlier on October 15" while the
difference was significant between these two varieties under the other two sowing
dates. In addition, insignificant variation in rendement % was found between Allexa
and Sofie sown on the 15 of November. However, these varieties were significantly
different in this trait in ¢case of sowing them in September and October.,

Rendement % was markedly affected by the interaction between sugar beet
cultivars and harvesting dates. Insignificant difference was found between Gloria and
Oscar harvested at 210 days age while they were significantly different in this trait
when they were harvested at age of 180 and/or 195 days. Moreover, Allexa and Sofie
did not differ significantly at harvesting date of 180 and/or 210 days but the difference
between them reached the level of significance at 195 days.

The 2™ order interaction among the three studied factors had a significant
effect on rendement %. There was no significant difference in rendement % between
Gloria and Sofie varieties harvested at 180 days and sown either on September or
October 15" while the difference was significant in November. At harvesting date of
195 days, Oscar and Sofie varieties sown in September or October were insignificantly
different in this trait while they were markedly differed in rendement % under
November sowing date. The same result was shown by Oscar and Alexa cultivars
harvested at age of 210 days (Table 5).
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6. Quality index:

Quality index trait represents the proportion of rendement to sucrose % {on

wet weight basis) found in the raw material (sugar beet roots). Data in Table (6) show
a significant difference in quality index of sugar beet as affected by sowing dates.
Quality index increased by 0.77 and 2.41% by sowing sugar beet on 15" October
compared with that recorded by sowing it on 159 September and November,
respectively. This finding might be due to that rendement was higher with sowing
sugar beet on 15™ Qctober compared with the other sowing dates (Table 5).
Quality index of sugar beet was significantly affected by harvesting date with
insignificant difference in quality index of sugar beet in case of harvesting beets at 195
and/for 210 days of age. Quality index of sugar beet harvested at age of 180 days was
1.42 and 1.63 % lesser than its values recorded when beet roots were harvested at
195 and 210 days of ages. Similar results were recorded by Mohamed (2002).
Harvesting of beet roots at 195 and 210 days of age is recommended because high
quality index indicates to a reduction in the loss in sugar produced at harvesting
compared with the early harvesting date at 1B0 days of age.

The results in Table {6) showed a significant difference in quality index among
the studied sugar beet cultivars. However, differences in this trait were insignificant
between Goloria and both Oscar poly and Allexa varieties. The slight increase in this
trait obtained from Gloria and Oscar poly compared to Allexa and Sofie cultivars make
them recommended.

Quality index was significantly affected by the interaction between sowing and
harvesting dates. Insignificant variation in quality index was observed for sugar beet
sown on October 15 and harvested at age of 195 and/or 210 days. However, the
difference reached the levei of significance under September and November 15%
sowing dates.
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Table 6. Effect of sowing and harvesting dates on quality index for some of sugar beet
cultivars {combined of 2002/2003 and 2003/2004 seasons).

Harvesting date
Sowing date Sugar beet cultivars (C)
(days from Mean
(&) s
SOW|
oving (B) Gloria Oscar Allexa Sofie
180 80.43 81.30 81.14 81.27 81.03
15
: 195 82.86 82.18 82,24 81,91 82.30
Septernber
; 210 82,92 82.83 82.51 82.16 82.60
{Mean 82.07 82.10 81,96 B1.78 81,98
180 8L.53 82,11 81.78 81.55 81.74
15
i 195 83.81 82.76 82.89 82.69 83.04
October
! 210 83.51 83,14 82.88 82.71 83.06
| Mean 82.95 82.67 82,52 82.31 82.61
180 79.24 80.48 80.15 80.22 80,02
15
195 80.59 81.20 81.11 80.74 80.91
November,
X 210 81.42 81.36 80.69 80.89 B1.09
' Mean 80.42 81.01 80.65 80.62 80.67
Average df 180 80.40 81.30 81,02 81.01 80.93
harvesting 195 82.42 82.05 82,08 81.78 82.08
date 210 82,62 82.44 82.03 B1.92 82.25
T
gverali mean 81.81 81.93 81.71 81.57 81.75
: A=0.20 AB =029 ABC = N.S.
L.S.D. at 5% level for: B =0.17 AC=028
|
C=0.16 BC = 0.28

As for the significant interaction between sowing date and sugar beet variety,
the results showed insignificant difference in quality index recorded by Gloria, Oscar
and Allaxa cultivars sown on 15 September with significant differences among them
under QOctober and November sowing dates in this trait.

No statistical difference between Allexa and Sofie varieties harvested at age of
180 or 210 days in quality index with a marked difference between them when they
were harvested at 195 days. Similarly, harvesting Gloria and Oscar varieties at age of
210 days resulted in insignificant variation between them in quality index with
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significant differences at the other two harvesting dates. Qualtty index was not
markedly influenced by the 2™ order interaction among the studied factors. '
7. Sugar loss percentage:

Data in Table (7} point out to a significant difference in sugar loss % of sugar
beet due to the different sowing dates studied. Sugar loss % decreased by 2.23 and
5.26 % in case of sowing sugar beet on 15" October compared with beets sown on
15% September and November, respectively. This result might be attributed to an
increase in impurities especially, alpha amino nitrogen, potassium and sodium
contents. These results agree with those obtained by Abou-Salama and El-Syiad
(2000) and Mohamed (2002).

The results in Table (7) revealed that harvesting dates had a significant effect
on sugar 10s5% which increased by 5.02 and 7.02 % when beet roots were harvested
at age of 195 and 210 days compared to those harvested at 180 days of age. This
increase might be attributed to the increase in concentration of imparities such as o-
amino N, Na and K with the progress in plant age at harvesting. Such result is in line
with that reported by Mohamed (2002).

A significant difference in sugar loss % among the used sugar beet cuitivars
was detected. Gloria cultivars recorded 1.62, 0.97 and 0.65 % less in the values of
sugar loss % compared with Oscar poly, Allexa and Sofie cultivars, respectively.

Sugar loss % was significantly influenced by the interaction between sowing
and harvesting dates. The resuits showed that sugar loss % was not significantly
different in case of harvesting sugar beet at age of 195 and 210 days under November
sowing date. Meanwhile, the differences in this trait were significant under the other
two sowing dates.

There was no significant difference in sugar loss % between Gloria Oscar
varieties sown on 15 September or November with a significant difference between
them when they were sown on 15 October.

Insignificant variance in sugar loss % between Gloria and Oscar cuitivars was
detected when they were harvested at ages of 195 and 210 days with a significant
difference between them at age of 180 days. In addition, Allexa and Sofie varieties
differed markedly in case of harvesting them at age of 195 days. However, when they
were harvested at 180 and/or 210 days, no significant difference between these two

varieties in this trait was found.
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Table 7. Effect of sowing and harvesting dates on sugar loss percentage of some
sugar beet cultivars (combined of 2002/2003 and 2003/2004 seasons).

Sowing date Harvesting date Sugar beet cultivars (C)
) (dayfs from Mean
sowing (B)
Gloria Oscar Allexa Sofie
15 180 3.08 3.09 3.03 2.97 3.04
195 3.15 3.14 3.17 3.10 3.14
September
210 321 3.19 3.15 3.21 3.19
Mean 3.14 3.14 311 3.09 3.13
i5 180 2.50 3.05 3.00 .99 2.89
October 195 3.09 3.10 3.13 3.08 © 311
210 3.18 3.17 3.17 3.16 3.16
Mean 2.93 3.11 3.10 3.08 3.06
15 180 3.12 3.13 3.07 3.03 3,09
November 195 3.23 3.17 3.18 3.17 3,19
210 3.24 3.23 3.24 323 3,23
Mean 3.20 3.18 3.17 3.15% 317
180 2.50 3.09 3.03 3.00 2,99
Average of 195 3.16 3.14 3.17 211 3.14
harvesting 210 321 3.20 3.18 3.20 3.20
date
Overall mean 3.09 3.14 3.12 3.1 312
A=10.08 AB = 0.05 ABC = 0.20
L.S.D. at 5% level for; 8 =0.03 AC =0.04
C=003 BC = 0.04

Concerning the 2™ order interaction, data in Table 7 showed a significant
difference in sugar loss % between Gloria and Oscar cultivars harvested at 180 days
age and sown on 15 October, without any significant differences between the two
cultivars at the same harvestin-j date under the other two sowing dates. Moreover,
sowing Allexa and Sofie varieties on 15 September and/or October and harvesting
them at age of 180 days led to significant differences between them in sugar loss %
with insignificant variance between the two cultivars harvested at the same age but
sown later in November.

8. Fiber percentage:

Fiber content of sugar beet roots represents the insoluble cell wall material,
hemicellulose and pectin substances. Data in Table (8) showed that sowing sugar beet
on the 15™ of October caused a significant reduction in fiber % of beet roots by 0.07
{2.23 %) and 0.17 ('5.26 %) compared with those recorded by sowing on 157
September and November, respectively. This result might be due to the increasing in
the dry matter.
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The results in Table (8) showed that fiber content of beet roots increased
significantly by (0.86) 19.20 and (1.30) 29.02 % with delaying harvesting to 195 and
210 days compared with that recorded by harvesting beets at 180 days, respectively.
Such finding is in accordance with that of Mohamed (2002),

Table 8. Effect of sowing and harvesting dates on fiber % for some of sugar beet
cultivars (combined of 2002/2003 and 2003/2004 seasons).

i Harvesting date .
Sowing date Sugar beet cultivars (C)
) (days from Mean
sowing {B)
Gloria Oscar Allexa Sofie
15 180 4,23 4.28 5235 4.51 4.34
195 5.08 5.14 5.31 5.36 5.22
September
210 5.61 557 570 5.76 5.66
Mean 4.97 5.00 5.12 5.21 5.08
15 180 4.14 4.20 4.24 4.48 4.26
195 5.01 5.03 5.15 5.30 5.12
Qctober
210 5.58 5.53 5.29 5.70 5.60
Mean 4.91 4.92 4.99 5.15 4.99
P 180 4.78 4.76 4.86 4.97 4.84
1 -
195 5.53 5.68 5.64 5.93 567
Novernber
210 6.14 6.11 6.05 6.05 6.09
Mean 5.48 5.52 5.52 5.61 5.53
180 4.38 4,41 4.48 4.66 4.48
Average of 195 5.21 5.28 5.37 5.50 5.34
harvesting 210 5.77 4,74 578 5.83 5.78
date
Overall mean 5.12 s14 | sa 533 5.20
A =001 AB = N.S, ABC = N.S.
L.S.D. at %% level forr B = 0.03 AC = N.S.
C=0.05 BC = 0.09

Data in Table (8) illustrated a significant difference among the tested sugar
beet in fiber % of beet roots. Gloria cultivar recorded the lowest value in this trait
while Sofie cultivar had the highest record of fiber %. Similar observation was found
by Abou-Shady (1994) and Mohamed (2002) who obtained a significant difference
among the studied sugar beet cultivars in fiber % of beet roots.
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Concerning the interaction effects, data in Table 8 cleared that fiber % was
significantly influenced by the interaction between sugar beet cultivars and harvesting
dates only. It was found that Oscar and Allexa cultivars were significantly different in
fiber % when they were harvested at age of 180 or 210 days with a significant
variation in this trait in case of harvesting them at age of 195 days.

CONCLUSION

Sowing Gloria and/or Oscar poly cuitivar early on the 15" of . October/or
September combined with harvesting sugar beet plants at age of 195 days is
preferable and recommended for increasing sugar production and grower income
under conditions of Middle Egypt, Minia Governorate.
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