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ABSTRACT

The present study was conducted on clay soil at Sakha Agricultural Research
Station, Agricuitural Research Center during 2003/2004 and 2004/2005 seasons. The
aim of this investigation was to find out the optimum plant population density and the
suitable time of sowing for sugar beet. A spilt-plot experimental design was used with
in three replication. The main resuits could be summarized as follows :

The results indicated that early sowing in October 10 produced the highest
significant root yield, top yield, sugar yield/fad, root size, sucrose cantent and total
soluble solids as compared with late sowing in November 25, in both seasons.

Although, the yields of roots and sugar per faddan were not affected when
plant population ranged from 26250 to 52500 plants per faddan, however, it
decreased significantly when the plant population was recorded to 26250 and 29400
plants per faddan over the two seasons.

Increasing hills spacing from 16, 20, 24, 28 to 32 cm significantly increased
root diameter TS5% and significantly decreased top yield per fad. and purity
percentage in both seasons. The combined results clearly showed that sowing at 16
or 20 ¢m hills pacing recorded highest root and sugar yield per fad.

INTRODUCTION

Sugar beet (Beta vulgaris L.) is the second important sugar crop after
sugar cane in the world and Egypt. it is @ source of high energy purs food and
is also considered as an important source of feed for livestock

Severa!l studies pointed out that sowing date is one of the most
important factor affecting root yield and its attributes as well as quality of
sugar beet. In Egypt, sowing sugar beet usually takes place during Sep., Oct.
and Nov. Srivastava and Singh (1981) in india, found that sowing sugar beet
on 5" Oct. gave significantly hiqher roct and sugar yields as well as root
sugar content than sowing on 20™ Oct. or 20" Nov. Hanna et al. (1988) and
E-Kassaby and Leilah (1992) and Ahmed (2003), in Egypt, reported that
sowing sugar beet during Oct. markedly increased root diameter, root length,
rot weight, sugar content as well as root and sugar yields than sowing during
Nov.

Number of plants per faddan playing an important role in determining
the final yield sugar beet. Plant density was studied by many investigators,
QObead (1980); Assey et al. {1992); El-Kassaby ad Leilah {1992); Mahmoud et
al. (1999); Bassal et al. (2001}, Hassanin (2001); Nassar (2001); Ahmed
{2003) and el-Geddawy et al. {2006). They reported that increasing plant
density significantly increased root length as well as root, lop and sugar
yields/fad. They also found that root diameter, sucrose % and purity % were
significantly decreased with increasing plant density. Hcaever no significant
effect was observed on other quality characters of sugar beet due ta different
plant densities.
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The objectives of this study was to determine the optimum date of
sowu’lg and the optimurm plant population to obtain high quanuty and quality
of sugar beet under Kair EI-Sheikn conditions.

MATERIALS AND METHODS

Twe field experiments were carried out at Sakha Agricuitural Research
Station, Agricuitural Research Center during 2003/2004 and 2004/2005
seasons. Chemical analysis of soil experimental site in Table 1.

Tabie 1. Chemical analysi's of the soil experimental site {0-30 cm depth)
at farm of Sakha research Station, Kafr El-sheikh in 2003/2004 and
2004/2005 seasons.
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EC }Organic—— Available | Anions giL. I

Seasons PH ]'matter N P K ‘ g
1:2.5] mh HC S0 G017

";,:s\i % | ppm |ppm| ppm | o3| el " iSo. 1C03" ]

h ]

2003/2004 | 84 | 337 | 180 [1552[6.40(28060] 64 |6.2[0.22] 0.0 |
2004/200%; &2 [ 334 | 1.85 [16.05]6.35128531] 65 [6.3,0.207 0.0 |

A split-plot design, with three replicates was used in both seasons. The
main nlots were assigned (o the two sowing dates: October 10 and November
25 in 2003/2004 anc 2004/2005 seasons. Thz sub-plots included the
following five plant densities: 52500, 42000, 34600. 23400 and 26250 planis
per faddan that resuiied from spacings of 16, 2C, 24, 28 and 32 cm, between
hills within rows, respectively.

Each plot contained 4 rows, 7 m-long and was 50 cm in width. The
piants were thinned tc one plant per hill efter 40 days from sowing at the
above hill spacing, The variety of sugar beet used in this study namely:
Rasspoly was obtzined from the Delta company for sugar in Kafr E-Sheikh
Governorate.

Nitrogen fertilizer st a rate of 90 kW/fad. in the form of urea 46% N was
added in two equa! portions, half amount directly ofter thinning and cther half
after one month later.

After about 200 days form sowing date, the plants were ready i
harvest. The two middle rows in =ach plot were harvastaed to pravent border
sffect and the vields of roots, tops and sugar were recorded. A random
sample ¢f tan roots from ezch plot were teken for measuwiing vield characters
(root length and diameter and rool weight) and sugzr conteni. Total soluble
solids (T.5.5.) was determined with a hand refrecimeter. Percentage of
sucrose in the rocts was determined polarmeterically according io method of
Le Docte (1927) and the clear juice purity was deterrined according to the
method of Silin and Silina (1877). Data were stziistically analyzed according
to Sendacor and Cochran (1980) and irestment means were compared by
Duncan’s multiple range test, (Duncan, 1953}
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RESULTS AND DISCUSSION

A. Root dimension
A.1. Root length

Significant differences in root length were obtained due to sowing date.
The longest roots (32.5 and 28.56) resulted from plants sown in Octaber 10
and the shortest roots (31.01 and 26.61} were produced from that sown in
November 25 in 2003/2004 and 200472005 seasons, {Table 2). On the other
hand, differences in root length due to the change in hill spacing from 16 to
32 cm were not significant. These results were in accordance with those
finding by Obead (1980), Basha (1984), Assey et al. (1992), El-Kassaby and
Leilah (1982) and Mahmoud et al. (1999).

Table 2. Root length and root diameter of sugar beet as affected by
sowing date and hill spacing of ridges in 2003/2004 and 2004/2005

seasons.
Root iength (cm.) Root diameter (cm.)
Treatment 2003/2004 | 2004/2005 | 200372004 | 20042005
Sowing date (A) :
10 QOctober 3250a 28.56 a 11.25a 10.82 a
D5 November 31.01b 26.61 b 1029b 9.40 b
F-test * ik - ik
Hill spacing {B) :
16 cm 31.76 28.88 8.77¢ 8.66 C
50 cm 31.60 28.50 10.62 be 10.20 b
24 cm 31.20 27.92 11.40 b 10.70 b
28 cm 31.55 27.89 1250 a 1132 a
32 cm 31.70 27.86 1261 a 1140 a
F-test NS NS - =
Interaction NS NS Ns NS

*,** and NS indicate P<0.05 and not significant, respectively.
Means of each factor designated by the same letter are not significantly different at 5%

level using Duncan’s multiple range test.

A.2. Root diameter :

Data in Table 2 showed that the root diameter was significantly
affected by sowing date and hill spacing in both seasons. The root diameter
increased significantly with increasing distance between hills within rows but
it decreased with the delay in sowing date. These results were in agreement
with those obtained by Mahmoud et al. (1999) and Bassal et al. (2001).

B. Top, root and sugar yields per faddan
B.1. Top yield (t.ffad.)

Tof vield/fad. significantly affected by sewing date and hill spacing in
both seasons. Top yield per faddan was decreased significantly with the
delay in sowing date. increasing in hill spacing decreased top yield/fdad. in
both seasons. (Table 3)..

8861



Nemeat Alla, EA.E. et al.

Table 3. Top yield (t./fad.) of sugar beet as affected by sowing date and
hill spacing in 2003/2004 and 2004/2005 seasons.

Top yield (t./fad.)
Treatment 2003008 200412005
Sowing date (A) :
10 October 13.32 a t1.48 a
25 November 12.59 h 10.52 b
F-test * *
Hilt spacing (B}):
16 cm 14.46 a 11.37 a
20 ¢cm 13.54 b 11.24 a
24 cm 12.47d 10.75b
28 cm 11.45e 9.36 ¢
32 cm 10.76 e 8.54d
F-test * b
Interaction NS NS

* ** and NS indicate P<0.05 and not significant, respectively.
Means of each factor designated by the same fetter are not significantly different at 5%
jevel using Duncan’s multiple range test.

The 16 cm whine row spacing treatment produced the highest yield of
tops per faddan. The higher plant density of narrow spacing may expiain the
higher yield of tops per faddan as reported by Hanna, et af. {1988), Hassanin
{2001) and Nassar (2001).

B8.2. Root yield (t/fad}

The resuits in Table 4 indicated that root yield in tons per faddan was
significantly affected by planting date and hill spacing In both seasons, the
highest root yields were obtained from sowing early in October 10. The
average root yield of sugar beet was decreased from about 26.86 to 22.61
tons/fad {15.82%), in 2003/2004 and from about 22.40 to 16.21 tons/fad
(27.63%). in 2004/2005 as the sowing date was delayed from 10 October to
25 November.

When sugar beet plants were spaced at 16, 20 or 24 cm apart in 50
cm, rows, root yields per faddan were not affected significantly. increasing
the distances between hills within rows up to 32 cm significantly decreased
yield of roots per faddan in both seasons. These are in general agreement
with those obtained by Obead (1980), Srivastava and Singh (1981}, Hanna et
al. (1988), Ef-Kassaby and Leilah (1992}, Mahmoud et af. (1999) and Bassal
et al. (2001).

B.3. Sugar yield (t/fad)

The obtained results showed that sugar yields per faddan significantly
affected by hill spacing in both seasons. There was a tendency for sugar yield
to decrease as the hill spacing within row increased. Similar results were
reported by Ahmed (2003} and El-Geddawy ef al. (2006). On the other hand,
Gerny (1975) found that sugar yield -decreased as plant density was
decreased and total sugar yield per faddan is a function of root yield and
sucrose percentage. In 2003/2004, 2004/2005 the combined analysis, of the
rogt yield and sucrose percentage were found to be decrease significantly
with the delay in sowing from 16 October to 25 November.
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Table 4. Average values for root and sugar yields of sugar beet in ton per faddan as affected by sowing date
___ and distances between hills within rows during 2003/2004 and 2004/2005 seasons.

2003/2004 season ___2004/2005 season . Cgp_wg_t_r}ed means }
Treatment Root yield Sugar yieid Root yield Sugar yleld " Root yield Sugar yield
_ {tftad.} (t/fad.} (tifad) (t.ifad. {tfad) | (tifad)
_ 110 Oct. 125 Nov.} 10 Oct. | 25 Nov. | 10 Oct. |25 Nov. | 10 Oct. |25 Nov.| 10 Oct. | 25 Nov. | 10 Oct. } 25 Nov.
Hill spacing (B):
16 cm 29.702) 2405a] 402a| 3.39a) 26.552a) 22404a) 367a| 289a| 2613al 23232 3.85a} 314a
20 cm 28.08b} 23.59b| 410a| 3.20a 23.96b| 20.48b] 3.57a| 2.84a| 26.02b} 22042 3.84a| 302a
4 cm 29.16b| 24.82a 4.18a| 3.41a|22.51bc 2031 b} 3.42b| 290a| 2583 b} 22.57a 3.80a| 3.16a
8 cm 2529c| 21.46¢| 365b| 282b| 2147 c| 17.85¢c| 3.30b[ 248b| 23.38¢c| 1966b| 3.48b| 265D
32 cm 2206d| 19.14d] 3.18¢c| 246¢| 17.51d| 16.3%9¢c| 266c| 2.33b| 19.79d} 17.76¢| 292¢c| 240¢c
Mean 26.86 | 2261 3.83 242 | 224 | 16.21 2.10 269 | 2423 | 21.05 3.58 2.87

Differences between means taking the same letter are not significant at 5% level according to Duncan's Muitiple range test.
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Consequently, the highest total sugar yields were obtained when sowing date
was carried aut in October 10 in both seasons, {Table 4). Moreover, root yield
and sugar yield/fad were significantly higher in the first season than in the
second season. Similar results were obtained by Ahmed (2003) and EI-
Geddawy et al. (2006).

C. Quality characters

C.1. Total soluble solids (T.5.8.)

The results in Table 5, the results clearly showed that the total scluble
solids of sugar beet roots were decreased significantly with the delay in
sowing dates during the two seasons from 10 October to 25 November).
However, total soluble solids were increased as hill spacing became wider in
2003/2004 and 2004/2005 from 16 cm to 32 cm. Similar results were
obtained by El-Kassaby and Leilah (1992}, Mahmoud, et al. (1998); Hassanin
(2001) and Ei-Geddawy et al. (2006).

C.2. Sucrose percentage

Statistical analyses showed that the percentage of sucrose was
significantly affected by different spacing and sowing date for the two
seasons of 2003/2004 and 2004/2005. The highest sucrose percentage was
obtained from plants spaced at 24 ¢m apart within rows, but there were no
significant differences among hills spacing of 24, 28 and 32 cm. (Table 5).
Sugar beet plants sown in October 10 gave the higher sucrose percentage
than in November 25. These results were in accordance with those of Assey
ef al. (1992) and Ahmed (2003) who found that sucrose percentage was
increased as the within row spacing increased.

Table 5. Total soluble solids (T.5.5.}, sucrose percentage and purity
percentage of sugar heet as affected by sowing date and hill
spacing of ridges in 2003/2004 and 2004/2005 seasons.

Treatment T5S5. % Sucrose % Purity %
2003/2004 | 2004/2005 | 2003/2004 | 2004/2005 | 2003/2004| 2004/2005

Sowing date (A} :

0 October 18.60 a 19.00a 14.02a 14.61a 75.38 76.89
25 November 17.70b 17.90 b 13.38b 13.65b 75.58 76.26
F-test * - il ” NS NS
Hill spacing (B):
16 cm 17.80 ¢ 17.40 ¢ 13.81b 13.36¢ 77.58a | 76.78
20 cm 17.90 ¢ 1890 b 14.10a 14.38b 78.77a | 771.73
24 cm 18.20 b 19.10b 14.05a 14.75a 77.20b | 77.23
28 cm 18.30b 19.20ab | 13.80b t14.65a 7541¢c | 76.3¢
32 cm 20.00a 19.60 a 13.88b 1472a 68.40d | 75.10
F-test * * * - * NS
Interaction NS NS NS NS NS NS

*,** and NS indicate P<0.05 and not significant, respectively.
Means of each factor designated by the same letter are not significantly different at 5%
levei using Duncan’s multiple range test.

C.3. Juice purity percentage

The resuits in Tables showed that the mean percentage of juice purity
was not significantly affected by sowing date in both seasons, but hill spacing
affected this character. The higher percentage of juice purity was obtained in
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plants spaced ai 24 cm distance within row. The increase in purity
percentage may iargely be cue io the increase in sucrose percentage. Similar
results were obtzined by Tbead {1%20) Nassar (2001) and El-Geddawy
(2006). in generzl, the changs in plant populations from 29400 to 52500
plants per faddan dic noi zifect ihe yield of roots per faddan. However, tower
plant population (26250 glan:s per faadan) decreased root yield significantly
over the two seasons. Tharefore, the highest plant population of 52500 would
result in the highes: compebiion armeng plants and this would reduce the size
of roots and sucrose narcentage. This small size of sugar beet roots is not
suitable for maximum sugar oest percentage. In the other hand, there would
be a risk in vlaniing owesi piant population of 26250 due to the expected
plant losses cauvsed weing. diseases, insects... etc. The highest values
for all characers in e iwu s&6asons were obtained from sowing October 10.
From the abcve [intings 2ne can recommend plant population of 34600 to
42000 piants per fadcan and the sowing date at the second week of October
to obtain high gquantity ana quality sugar beet.
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