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ABSTRACT

Two field experiments were carried out at the Agricultural
Experimental Station, Faculty of Agriculture, Cairo University, Giza,
Egypt, during 1995/96 and 1996/97 seasons to determine the effect of
two planting patterns and some weed control treatments on growth of
weeds, sugar beet yields and its components as well as its juice
quality. The results showed that the best control of total annual weeds
was achieved from the treatments pyrazon/TCA (1.47 kg a.i./fed) +
one hoeing, pyrazon (1.63 kg a.i. /fed) + one hoeing, phenmedipham
(0.34 kg a.i/fed) + one hoeing, phenmedipham (0.17 + 0.17 kg
a.i/fed) at 4 and 6 WAS + one hoeing and hand hoeing at 4,8 and 12
WAS treatment when sugar beet grown on both sides of ridges spaced
100 em apart. Herbicides mixture caused significant reduction in
pigments (chlorophylis a&b and carotenoides) of sugar beet leaves as
compared to their single applications. The treatments; hand hoeing,
pyrazon (1.63 kg a.i/fed) + one hoeing pyrazon/TCA (147 kg
a.i./fed) + one hoeing and phenmedipham (0.17 + 0.17 kg a.i./fad) at 4
and 6 WAS+ one hoeing each with sowing on both sides of ridges
spaced 100 ecm produced higher root dimensions and greater weight of
roots and top in both seasons. The treatments, pyrazon 71.63 kg a.i.
/fed ) + one hoeing at 4 WAS and hand hoeing at 4, 8 and 12 WAS
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each under sowing on both sides of ridges spaced 100 cm gave higher
root, top and sugar yields during both seasons. The application of
phenmedipham (0.34 kg a.i/fed) + one hoeing at 4 WAS under
sowing on one side of ridges spaced 50 cm apart provided the highest
values of sucrose percentage in both seasons. The greatest values of
purity percentage were achieved by pyrazon /TCA (1.47 kg a.i./fed) +
one hoeing under sowing on both sides of ridges spaced 100 cm.

Key words: herbicides, sugarbeet, weeds.
1. INTRODUCTION

Sugar beet is the second sugar crop after sugar cane, not only in
Egypt but also, in the world. Sugar beet gives over 40 % of the sugar
production in the world. Cultivated area in Egypt is about 103
thousand fed., with a production average of 18 t/fed (Agricultural
Economics, 1998).Sugar beet plants are characierized by their slow
rate of growth during the early stages from emergence to thinning
time. Leaving weeds without removal from sugar beet plots caused
losses in yield by about 50% (El-Hattab and Shaban, 1982 and Shiyan
et al., 1988). Sometimes, pre-emergence herbicides are recommended
but may cause deterioration of plant stand, growth or yield
components as well as chemical constituents. Moreover, climatic and
edaphic factors may limit herbicidal effect on controlling weeds as
well as environmental pollution. Sometimes, mechanical methods
such as hoeing are used, but they may be inefficient or cost much in
some locations, in addition to reducing plant stand. However,
application of one light hoeing destroys the weed plants, which
survive and escape from herbicides and cause good soil aeration,
which encourages the growth of crop plants (Fayed er al. 1983).
Chermyshev and Khovanskii (1982) stated that the incorporation of
TCA + pyramin (6 + 4 kg/ha) before planting gave effective weed
control. El-Hattab and Shaban (1982) stated that EPTC is selective for
grasses, whereas pyrazon was effective against broad leaf weeds. Al
Hanish (1995) reported that pyrazone/ TCA, pyrazon and EPTC at
their higher doses were equivalent to hand hoeing in controlling broad
leaf weeds.
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Whereas, EPTC, pyrazon/TCA and TCA are selective
herbicides in sugar beet for controlling the annual grassy weeds and
have persistency in the soil for about 60 days. In addition Gamuev
(1997) found that mixtures of pyramin FL (chloridazin) with Betanal
progress at 4 + 6 litres /ha gave good results in control of annual
dicotyledonous weeds. In Egypt, some farmers cultivate sugar beet
either on one side of narrow ridges spaced 50, 60 or 70 cm. Other
farmers use wide ridges (80,90 and 100 c¢m) with sowingon both
sides. Narrowing the spaces of ridges or of the hills leads to an
increase of density of plants and competition for water requirements
and nutrients, which diminish the root size consequently reducing the
total yield. Widening the spaces leads to loss of yield in spite of
giving large size foots than normal, which are undesirable in
manufacturing because of higher fibers and low sugar contents. The
most suitable sowing distance for sugar beet is S0 cm apart between
rows and 20 cm apart between hills. In this point, Kamel e al.,
(1984) found that root yields were significantly the highest in 45-60
cm apart with 15-20 cm between hills. Mahmoud et al., (1990 a &b)
showed that the highest sugar yield was obtained with 40 cm distance
between ridges, while 50 and 60 cm were superior regarding root and
top yields /faddan, respectively. El-Kassaby et dal., (1991) reported
that sowing sugar beet on both sides of ridges, 90 cm apart and 20 cm
between hills (46,666 plants /fed) recorded the highest root and sugar
yields/ fad. Meanwhile, sowing on one side of ridges 60 cm apart and
15 cm between hills (46,666 plants/fed) produced the highest sucrose
percentage. Hassanin (1991) and Hassanin and Ramadan (1999) stated
that 50-cm ridging spacing produced the largest roots and increased
the yield of roots and sugar/fad. El-Kassaby and Leilah (1992)
recommended sowing on both sides of ridges, 70 cm apart and 25 cm
between hills (48,000 plants/fed) compared with other planting
patterns. So, this study aimed to reach the best-integrated weed
control applications in sugar beet using two planting patterns with
herbicides singly or mixtures or in combinations with hoeing.

2.MATERIALS AND METHODS
Two field cxperiments were carried out in clay loamy soil

during 1995/96 and 1996 / 97 seasons at the Agricultural
Experimental Station, Faculty of Agriculture, Cairo University, Giza,



e

Egypt. These experiments were conducted to determine the effect of
two planting patterns, some weed control ireatments and its
interaction (integrated weed control treatments) on sugar beet vields
and juice quality of sugar beet (Beta vulgaris L.) as well as growth of
associated weeds.

A split-plot design with four replications was used in both
seasons. The main plots were devoted at random to two planting
patterns. The first one was sowing sugar beet on one side of ridges
spaced 50 cm and in hills spaced 20 cm. The second one was sowing
sugar beet on both sides of ridges, 100 cm apart and 20 cm between
hills. Ten herbicidal treatments, hoeing and unweeded treatments
were randomly assigned to the sub-plots. Each sub plot consisted of 8
rows, 5 m long (20 m®).

During land preparation, 100 kg of calcium super phosphate
(15.5% P,0s) was added. Seeds of a commercial sugar beet variety
viz "Kaweterma" were sown on November 10 and 15 in 1995/96 and
1996/97 seasons, respectively. At 45 days after sowing (DAS),
emerged seedlings were thinned to secure one plant per hill. The
recommended dose of nitrogen fertilizer (70 kg N/fed.) was applied in
two split doses, the 1% was at thinning and the 2™ four weeks later.

Weed control treatments were done for every experimental unit
according to the -tested treatment. Other cultural practices were done
in a similar manner whenever possible according to the
recommendations for sugar beet cultivation.

Common, trade and chemical names of applied herbicides are
shown in Table 1. A Knapsack sprayer with a spray volume 200
liters/fad was used. The tested weed control treatments are presented
in Table 2.

Data recorded

At 50 days after sowing (DAS), chlorophylls a& b and
carotencides were determined in sugar beet leaves according to
Wettstien (1957). At 100 DAS, weeds were identified and classified
in annual broad-leaves and annual grasses, then number/ m’ of each
group was estimated and oven dried at 70° C for 48 hr.

At harvest, after 200 days from sowing, a sample of five
guarded plants was randomly taken from each sub-plot to determine
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length and diameter of root and root/top ratio. Also, plants of four
guarded rows from each treatment were uprooted and topped to
determine root, top and sugar yields /fad in tons. Total soluble solids
percentage (T.S.S. %) was determined by using “Hand refractometer™.
Sucrose percentage was determined as described by Le Docte (1927).
Purity percentage was calculated according to the following equation:
Purity % = Sucrose % x 100/TSS5%.

The standard analysis of variance for split-plot design as
described by Snedecor and Cochran (1967) was applied for analyzing
the data from each season. Differences between treatmeni means were
detected by using the least significant difference (LSD) at 5% level of
probability for each season according to Steel and Torrie (1989).

3. RESULTS AND DISCUSSION

3.1.Weed growth

The major annual grassy weeds observed during 1995/96 and.
1996/97 seasons are Avena fatua L., Lolium multiflorum, L and
Phalaris spp. While the major annual broad leaves weeds are Ammi
majus L., Brasica kaber, 1.; Chenopodium album, 1.., Cichorium
endivia, L.; Eme spinosus, L.; Medicago polymorpha, L.; Melilotus
indica, L.; Rumex dentatus, L., Sisymbrium irio, L. Sonchus
oleraceus, L. and Xanthium spinosum, L. Herbicidal treatments n
addition to one hoeing at 4 weeks after sowing produced further
reductions in the number and dry weight of total annual weeds in both
seasons (Table 3).

Excellent efficiency values of controlling annual weeds were
achieved from hand hoeing treatment in the first season and
pyrazon/TCA (1.47 kg. a.i/ fed)+ one hoeing in the second season.
These treatments reduced the annual weeds by 94.66% and 90.96%,
orderly (Table 4).

Meanwhile, pyrazon (1.63 kg a.i./ fed )+ one hoeing was in the
second rank in both seasons which gave suppression of annual weeds
by 93.90% in 1995/96 and 87.86% in 1996/97, followed by pyrazon/
TCA at 1.47 kg a.iffed + one hoeing and phenmedipham (0.17 + 0.17
kg ai/fed) at 4 and 6 WAS + one hoeing (93.28 and 93.15%
respectively) in the first season, and phenmedipham (0.17 + 0.17 kg -
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a.i/fed) at 4 and 6 WAS + one hoeing and hand hoeing treatment
(83.59 and 80.68%, respectively), in the second season.

In both seasons, the best control of annual weeds was achieved
from the herbicidal treatments combined with one hocing:
pyrazon/TCA(147 kg a.i/fed), pyrazon (1.63 kg a.i/fed),
phenmedipham (0.34 a.i/fed), phenmedipham (0.17 + 0.17 kg
a.i/fed) at 4 and 6 WAS; each with one hoeing as well as the hand
hoeing treatment.

The results in Table (5) showed that the number of total annual
weeds and dry weight of annual weeds increased by sowing on one
side of the ridges spaced 50 cm compared to sowing on both sides of
the ridges spaced 100 cm in both seasons.

Concerning the integrated weed control treatment effect, in
both seasons the best control of total annual weeds was achieved from
the hand hoeing treatment under sowing on ridges spaced 50 cm as
well as pyrazon/TCA (1.47 kg a.t./fed), pyrazon (1.63 kg a.i./fed),
phenmedipham (0.34 a.i/fed), phenmedipham (0.17 + (.17 kg
a.i/fed} at 4 and 6 WAS; each with one hoeing. These results are
generally in agreement with those obtained by Chemnyshev and
Khovanskii (1982), El-Hattab and Shaban (1982), Al Hanish (1995)
and Gamuev (1997)

3.2. Pigments content:

As shown in Table (6), chlorophyll a & b, and carotenoides
contents were significantly affected by sugar beet herbicides in both
seasons, except in 1996/97 season, the differences in Chlorophyll b
did not reach the level of significance. The treatments pyrazon +
phenmedipham(1.63+0.34kg a.i./fed), pyrazon/TCA + phenmedipham
(1.47 + 0.34 kg a.i/fed) and phenmedipham (0.17 + 0.17 kg a.i./fed)
at 4 and 6 WAS significantly decreased chlorophyll a, b and
carofenoide content in both seasons. While, in the first season,
chlorophyll b content significantly decreased by sugar beet herbicides.

The results in Table (7)indicated that Chlorophyll a, & b and
carotenoides significantly decreased with sowing on ridges spaced 50
cm  in comparison with sowing on both sides of ridges spaced 100 cm
in both seasons. :

Concerning the interaction between weed control treatments
and planting patterns, Chlorophyll 2 decreased by phenmedipham
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(0.17 + 0.17 kg a.i/fad) at 4 and 6 WAS under sowing on ridges
spaced 50 em. In addition, pyrazon + phenmedipham (1.63 + 0.34 kg
a.i/fad) under both planting patterns. Application of pyrazon/TCA +
phenmedipham (1.47 + 0.34 kg a.i./fed) under sowing on one side of
ridges spaced 50 cm came in the second rank in both seasons.

Carotenoide content decreased by phenmedipham (0.17 + 0.17
kg a.i/fed)at'4 and 6 WAS, pyrazon+ phenmedipham at 1.63 + 0.34
kg ai/fed under 50 cm between rows and, phenmedipham (4 +6
WAS) at (0.17 + 0.17 kg a.i./fed) + one hoeing under sowing on both
sides of ridges, 100 cm apart. Also, the treatments, pyrazon +
phenmedipham (1.63 + 0.34 a.i./fed), phenmedipham (0.17 + 0.17 kg
a.i/fed) at 4 and 6 WAS under sowing on one side-of ridges spaced 50
cm and phenmedipham (0.17 + 0.17 kg a.i./fed) at 4 and 6 WAS + one
hoeing combined with sowing on both sides of ridges, 100 cm apart,
significantly decreased carotenoide content (Table 7).

Generally, the interaction effect between planting patterns and
weed confrol treatments on chlorophyll,b was insignificant in both
seasons. However, phenmedipham (0.34-kg a.i./ fed) at 4 WAS and
hand hoeing treatment provided the highest values of Chlorophyll a
under sowing on one side of ridges, 50 cm apart or on both sides of
ridges, 100 cm apart, in both seasons.

It is evident from the previous results that mixtures of sugar
beet herbicides caused a significant reduction in pigments
(Chlorophyll a, b and carotenoides) in sugar beet leaves as compared
to their single applications. These results agreed with those obtained
by Sheptnev (1982) who reported that EPTC, pyrazon and TCA at
higher doses were toxic to the crop. Moreover, Jordan and Jordan
(1983) showed that the pre-emergence treatment of pyrazon (1 Ib/a),
caused definite chlorosis and slight stunting. They added that pyrazon
at (2 Ib/a) resulted in a very severe chlorosis, or marginal burner
stunting and 70 to 90% sugar beet loss. Meanwhile, at its highest rate
(4 Tb/a) all plants died. Also, El-Hattab et al. (1996) stated that EPTC,
pyrazon, TCA, and Pyrazon/TCA when applied more than the
recommended doses, caused significant reductions in germination and
pigments (Chlorophyll a, b and carotenoides) in sugar beet leaves.
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Table 3: Effect of some weed control treatments on growth of weeds grown in sugar beet
in 1995/96 and 1996/97 seasons.

[ Scme weed control treatments Growth of weeds
i Ticatiisats Rate weeds/m2 {ne) Weed/m2(gm)
(a.ikg /ffed) | 1995/96 | 1996/97 | 1995/96 | 1996/97
Unweeded - 1967 | 99.83 | 17626 | 168.08 |
| Hoeing at 4,8 and 12 WAS * - 217 39.67 6.21 44.15
Pyrazon ** 1.63 14.34 47.50 78.25 56.61
Pyrazon/TCA** 1.47 11.84 69.00 73.92 101.21
Phenmedipham at 4 WAS 0.34 11.83 73.50 85.87 103.40
Pyrazon * *+ | hoeing at 4 WAS 1.63 4,00 26.17 10.88 31.07
Pyrazon/TCA + | hoeing at 4 WAS 1.47 4.50 33.00 9.90 27.71
Phenmedipham + 1 hoeing at 4 WAS 0.34 4.17 40.83 13.83 47.51
Pyrazon * *+ phenmedipham at 4 WAS 1.63+0.34 8.67 3585 53.61 4711
Pyrazon/TCA**+ phenmedipham at 4 WAS 1 47+0.34 6.67 S5LO0 49 88 81.93
Phenmedipham at 4 and 6 WAS ) 0.1740.17 10.34 70.00 84.29 82.72
Phenmedipham at4 and 6 WAS+ | hoeing at 4 0174017 6.17 33.00 13.41 36.23
WAS ‘
LSDegps L 1.75 4.54 927 508 |

*: weeks after sowing
*:* Pre -emergence in soil application

~ Table (4): Efficiency percentages of weed control treatments in sugar beet at 100 days after sowing in 1995/96
and 1996/97growing seasons.

[ ’ Weed control treatments (AxB) 1995/96 1996/97
! Rate Broad Total | Broad Total
Teeaturcaly (a.Lke /fad} | leaves Grinses weeds | leaves blsiaia weeds

Unweeded -- 00.00 | 00.0 00.0 | 00.00 | 00.0 06.0
Hoeing at 4,8 and 12 WAS* - 93.57 { 100.0 94.7 | 8296 | 713 80.7
Pyrazon ** 1.63 50.89 | 36.7 48.5 | 70.24 | 513 66.5
Pyrazon/ TCA** 1.47 53.25 | 563 53.8 | 44.93 | 29.6 42.0
Phenmedipham at 4 WAS 0.34 4894 | 472 48.6 | 33.70 | 45.7 36.1
Pyrazon ** + | hoeing at 4 WAS 1.63 9496 | 88.7 93.9 | 89.52 | 81.1 87.9
Pyrazon/TCA + | hoeing at 4 WAS 1.47 - 192.07 | 992 933 [90.10 | 945 01.0
Phenmedipham + 1 hoeing at 4 WAS 0.34 85.99 | 100.0 8R4 | 7743 | 879 79.5
Pyrazon ** + phenmedipham at 4 WAS 1.63+0.34 | 67.52 | 65.8 67.2° | B1.54 | 62.6 77.8
Pyrazon/TCA**+ phenmedipham at 4 WAS 1.47+034 | 6561 | 694 66.3 52.94 | 44.1 512
Phenmedipham at 4 and 6 WAS 0.17+0.17 | 65.25 | 23.7 58.2 | 52.02 | 345 48.6
Phenmedipham atd and 6 WAS+ | hoeingat | 0.17+0.17 | 94.16 | 882 | 932 | R3.66 | 833 83.6
4 WAS -

© *1 Weeks alter sowing, **: Pre -emergence in soil application
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3.3. Yields of sugar beet and some agronomic traits
3.3.1.Root dimensions

In the first season (Table 8), the tallest roots were achieved by
phenmedipham (0.17 + 0.17 kg a.i/fed) at 4 and 6 WAS + one
hoeing, pyrazon /TCA (1.47 kg a.i./fed) +onehoeing and pyrazon
(1.63 kg/ a.i/fed) + one hoeing. The highest root diameter values in
the first season (Table 8) were obtained from pyrazon /TCA (1.47 kg
ai./fed) + one hoeing, hand hoeing treatment and pyrazon (1.63 kg
a.i/fed) *+ one hoeing. Whereas, phenmedipham (0.17 + 0.17 kg
aiffed) at 4 and 6 WAS + one hoeing and pyrazon /TCA +
phenmedipham (1.47 +0.34 kg a.i/fed), were in the second rank. On
the other hand, the lower root length and diameter were obtained with
pyrazon/TCA (1.47 kg a.i./fed).

In the second season, the highest root length values were
recorded by hand hoeing, phenmedipham (0.17 +0.17 kg ai/fed)at4
and 6 WAS + one hoeing and pyrazon /TCA (1.47 kg a.i./fed) +one
hoeing. Hand hoeing and pyrazon (1.63 kg a.i/fed) + one hoeing
provided the highest root diameter values. The lowest root lengths and
diameters were achieved by phenmedipham(0.34 kg a.i/fed)at 4
WAS,phenmedipham(0.17+0.17 kg a.i/fed) at 4 and 6 WAS(Table 8).

Concerning planting patterns, the results indicated that length
and diameter of roots increased with sowing sugar beet plants on both
sides of ridges, 100 cm apart during the two seasons compared with
sowing on one side of ridges spaced 50 cm (Table 9). These results
are in agreement with those obtained by Kamel et al., (1984), El-
Kassaby ez al.,, (1991) and El-Kassaby and Letlah (1992).

Concerning the effect of interaction between weed control
treatments and planting patterns on root length ; in the first season,
pyrazon/TCA (1.47 kg a.i/fed) + one hoeing and phenmedipham
(0.17 +0.17 kg a.i/fed) at 4 and 6 WAS + one hoeing each combined
with sowing on both sides of ridges, 100 cm apart provided the
highest root length values (Table 8). Whereas, in the second season,
the high root length was attained by phenmedipham (0.17+0.17 kg
ai/fed) at 4and 6 WAS + one hoeing and the hand hoeing treatment
each under sowing on both sides of ridges, 100 cm apart.

The highest root diameter values in the first season were
obtained from pyrazon/TCA (1.47 kg a. i./fed) + one hoeing. On the
other hand, the lower root diameter means were produced by pyrazon/
TCA (1.47-kg a.i./fed). In the second season, data indicated that hand
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hoeing under the two planting patterns and pyrazon at 1.63 kg a.i./fed
+ one hoeing under sowing on both sides of ridges spaced 100 cm,
produced the highest root diameter values (9.94,9.93 and 9.28 cm,
respectively).

3.3.2.Root/top ratio

The results presented in Table (8) indicated significant
differences in root/top ratio at harvest between the various freatments
of weed control during both seasons. In the first season, the
differences between the two planting patterns and the interaction
effect between weed control treatments and planting patterns were
insignificant.

Superiority of hand hoeing, pyrazon (1.63 kg a.i./fad) + one
hoeing, pyrazon/TCA (147 kg ai/fed) + one hoeing and
* phenmedipham (0.17 +0.17 kg a.i./fed) at 4 and 6 WAS + one hoeing
each combined with sowing on both sides of ridges, 100 cm apart in
both seasons, by producing higher root dimensions might be due to a
lower weed competition. These results are in agreement with those
obtained by Kamel et al,(1981), El-Hattab and Shaban (1982) and
Mahmoud ef al. (1990 a&b).

3.3.3. Root and top yields

Results presented in Table (8) show significant differences in
root and top yields/fad at harvest detected between the different weed
control treatments, in both seasons. In the first season, comparative
results  between weed control treatments indicate that the highest
increases in root yield were outyielded from pyrazon /TCA (1.47 kg
a.i/fed) + one hoeing. Whereas, pyrazon (1.63 kg a.i/fed) +one
hoeing, hand hoeing treatment and pyrazon + phenmedipham (1.63 +
0.34 kg a.i/fed) were in the second rank.The highest top yield(15.32
t/fad) was recorded by hand hoeing treatment.

In the second season, the highest rootyield was recorded by
pyrazon (1.63 kg a.i/fed) +one hoeing and hand hoeing treatments.
While, the highest top yield resulted from pyrazon/TCA (1.47 kg a.i./
fed)+ one hoeing and hand hoeing treatments. On the other hand, the
lowest root and top yield t/fed were obtained from phenmedipham
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at (0.34 kg a.i/ fed) at 4 WAS and phenmedipham (0.17 + 0.17 kg
a.i/fed) at 4 and 6 WAS during the two seasons.

Concerning planting patterns, sowing on both sides of ridges
spaced 100 cm produced the highest root and top yield than sowing on
one side of ridges, 50 cm apart during both seasons (Table 9). These
results are in agreement with those obtained by Kamel ez al., (1984),
El-Kassaby et al,, (1991) and El-Kassaby and Leilah (1992).

With regard to the interaction between weed contro} treatments
and planting patterns, the highest root yield values were achieved by
hand hoeing treatment and pyrazon (1.63 kg a.i./fed) + one hoeing
each under sowing on both sides of ridges, 100 cm apart. Observed
results reveal that the influence of such treatment on top yield took the
same trend of the root yield in both seasons.

3.4. Juice quality
3.4.1. Total soluble solids

Total soluble solids (TSS %) was significantly affected by
weed control treatments (Table 10). In the first season, the highest
value of TSS % was achieved from pyrazon/TCA (1.47 kg a.i/fed)
under sowing on one side of ridges, 50 cm apart. Whereas, in the
second season, the best value of total soluble solids was obtained from
phenmedipham (0.34 kg a.i./fed) + one hoeing.

The results in Table (11) showed that T.S.S. %. and sucrose
percentages are decreasing with sowing sugar beet on both sides of
ridges, 100 cm, in comparison with sowing on one side of ridges, 50
cm in both seasons of study. Concerning the interaction between weed
control treatment and planting patterns, the results in (Table 11)
showed that the highest value of <.S.8.% was achieved from
pyrazon/TCA at kg a.i./fed under sowing on one side of ridges, 50 cm
apart. Whereas, in the second season, the highest value of total soluble
solids was obtained from phenmedipham (0.34 kg a.i/fed) + one
hoeing under sowing on one side of ridges,50 cm apart. These results
are in agreement with those obtained by Kamel ef al., (1984), El-
Kassaby et al., (1991) and El-Kassaby and Leilah (1992).
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3.4.2. Sucrose percentage

The treatments, phenmedipham (0.34 a.i/fed) + one hoeing
phenmedipham (0.17 +0.17 kg a.i./fed) at 4 and 6 WAS + one hoeing
pyrazon/TCA (1.47 kg a.i./fed)+one hoeing pyrazon + phenmedipham
(1.63 + 0.34 kg a.i/fed) gave higher sucrose content (Table 10).
Sucrose percentage in roots of sugar beet grown on one side of ridges,
50cm apart was more than those obtained by sowing on both sides of
ridges ,106 cm apart (Table 11).

Concerning the interaction, the results in Table (11) indicated
that the highest values of sucrose percentage were obtained by
phenmedipham ( 0.34 kg a.i./fed) + one hoeing and pyrazon /TCA
(1.47 kg a.i/fed) + one hoeing each under sowing on one side of
ridges ,50 cm apart.

3.4.3. Purity percentage

Concerning weed control treatments, in the first season
(Table10), the best values of purity percentage were achieved from
pyrazon/TCA(1.47 kig a.i./fed)+ one hoeing pyrazon+ phynmedipham
(1.63 + 0.34 kg a.i/fed), phenmedipham (0.34 kg a.i/fed) + one
hoeing and hand hoeing treatment. In the second season, (Tabie10),
the highest values of purity % were produced by hand hoeing
treatment and pyrazon (1.63 kg a.i./fed) + one hoeing.

The present results showed that, purity -percentage incrcased
with sowing on both sides of ridges, 100cm apart in both seasons of
study (Table 11). These results are in agreement with those obtained
by Kamel et al.,, (1984), El-kassaby ef ai., (1991) and El-Kassaby and
Leilah (1992).

Crncerning the interacfion between weed control and planting
pattern treatments, the greatest values of purity % were achieved by
pyrazon/TCA (1.47 kg a.i./fed) + one hoeing and hand hoeing
treatment each under sowing on one side of ridges, 50 cm apart in
1995/96. While, in 1996/97 the treatments; pyrazon (1.63 kg a.i.) +
one hoeing under sowing on one side of ridges spaced 50 cm with
hand hoeing treatment provided the greatest value of purity
percentage. )



gonearjdde [10s Ul 90URFIAWA- 1d 4u ‘BULMOS IIER $HIIM 1y

g0 | ¥90 | 90°L | 6071 10 .# cTo | 0S50 | 6¥0 | ¥90 | 0870 00 (197
SYM |
oL | ze'oT | 8U'SL | LOTIT | oyl | T®D | TG y IS0L | TLST | 61T LUOHLT0 | ¥ 7o Bweoy [ +SVM 9 pue pre weqdipaurusyd
6cv | ows | oms |6Lr1 | sgT | vSL | 98 | TE6 | 6871T | 68T | Ll 0+L1°0 SV § PUB p 18 weydipsuiuatd
w001 | ogzl | vrog | vz | oLl | €61 | 6L | TIOY | 0SET | TBWT PEO+LY SVM 18 uregdipoumayd +4«VD1/U0ZRIAG
6L | 6TEl | 6sbT | soLT | TwT | 60T | I8 | L¥6 | TLTT | TN PEO+ED'| SYM 18 uegdipomuayd 4 ., uozeild
Zve | s®6 | 19°ST | Tr8l | 66'1 | 90T | 8L | 666 | SOVL | TSWC FEO SV 18 Buraoy [ + weydipauiiatd
crit | owost | egse | sese| zo | 661 | S6'L | STHL | 6EWT | TLLT Ly SVM b 18 Bueoy [ + YD L/u0zeIAd
686 | ZLvl | vTLT | LpST | oLl | 081 | w06 | TLOL | LTYT | PLLL £9'1 SYM 18 SUIB0Y | + 4 UOZRIAG
iy | ogov | 659 | g6'8 | 681 | €L | T¥'S | 9L8 | 6€76L ) 6EIT FE0 SV M b 18 ueydipowuayd
190 | 15701 | Loor | LeLl | 95T | sS°L | 6079 | 88°L | 6£7CT | BETL Ly e VOLMOZRIAG
(o9 | zhTl | sksl | Letz| 891 | 0TT | LS9 | 86'8 | VE'IT | TS £9°1 #x UOZRIA]
wor | zest | zoce | sz | ost | €0T | 196 | SUIL | 99°9C | £8°CC R «SVM TI pue g'y 12 Suooy
P6'T tcp | ogo | oL | 991 | 91 | €8y | vI'L | BTBI ; 686l o papaamun
16/96 | 96/56 | L6/96 | 96/56 | L6/96 | 96/S6 | L6/96 | 96/S6 | L6/96 | 6/56
{suny) {suo1) ) (ura) . {w3) (pay/ Byte) SJUIUNEIL],
i onel do 11009 x|
peg path do), | pey/pIRf 100y | Jo1oLeIp 100% yi3ua] 100y
s)ien SIloueI3e SWos PUE 1339 18NS Jo SPIBIA _ SIUSUNEDI] [OLU0D PAgM JW0G \;

Ae3ns Jo Ss}IEd) JIWOUOCISE JUI0S PUE 133 ag3ns Jo SPAIA uo spudune

'SHOSE3S L6/9661PUE 96/S661T U JSIALEY JE 323

IN«HI

21) [01JUOD PIIM JUIOS JO 133 * (8) a1qe L



uoneaidde [10s ur aousdimua- A 1y TUIMOS 1B SY30M 1,

870 [ 920 | sz1 160 IS P | 1L 5'N 06°0 £L'l (g X V) 10} 0057
800 | L00 | 9€0 | 9z0 | w0 | #to 4] 0Z0 9T0 | €£0 () swamed Supuerd o7 500y gy
o' 0L (48] BU'CIL | €£0C | 6tCT £6L FEOL LTHE | 0L9T UBIN] e

_ SVAL
SE'E 8L°E bo'L 0TI | 6661 | 88°CTT 66°8 8E711 99°LT | 99°Z¢ LUOHLTO v B FULOY [ +SVM 9 pue fju umydipauiuayy
981 e c1re 0E°L cLoL TLET L9 68’6 LLVE 06T LUO+LTO SVM 9 PUB § 1 weydipawuar
9Tt S BO'11 LBET 66'¥T 68'9Z 0’8 1801 e CT8L FEOHLEL SY M b e umydipauipayd + #3 ¥ DL/ U0ZRIAJ
Wy 6% 86 E6SL | L8ST | 6067 88 9L 01 00T | SSLT | pEDHED] SYA 10 ureydipaurtsyd 4, uozeiiy
LI'E FSE 59 8L0I | 068 | 091T ¥T'8 IL11 68'9C | 8897 | vE'O 3 SV ¥ 1 Buooy | + ureydipaumayg
EEY 0Ly §9°11 PEST PO'ST | 96°8L LL8 9811 bree ¥Pee Ly SVM b e Juaoy | 4+ VO /uozn1ig
Li'g S6v PRI 6991 8L'6L SE6L £6'6 £9°6 00T 90°8T £9°1 SVAM b 18 TUa0y [ + 4 UOZRIA
0Tl o 1Ly LES LUL S0'01 LZ9 62'6 0T ST PED SVM I 18 umydipawuayg
¥o'E 6'E (A9 WEL | 89°2C | L89T €9 67’8 CTET | 10°ST LY *x VD L/u0zeIAg
e 88°¢ 9L'8 ILPL | S6'0C | 88¢T 39°L 89°6 88'CTT | cgsT €91 +# HOZRIL]
Ry LY 911 8191 60°0€ §9'6T $6'6 11 LT 99°¢Z - * SV T1 pue 8'p 1w Suisogy
SI'T | SET o6 | €15 | zL9 | 908 PSS | ERL EE6L | 00T | - | papeamun

wd 1 paoeds sadpis jo sapis yyoq uo Bujsog
9 FOE 0T9 | ove 6Vl | 08l ¥s'9 568 651 | R6'1Z UE3apy
SV
8T e o'y £9°01 8€°91 LT61 908 19'6 LLET [L'ET LUGHLIO b Ie Buoy | +Svm 9 pue pim wegdpounayg
3881 L1 ST01 vy L69 98’6 10s L8 006l 8T'1E LID+LLD SVM 9 PU2 § 1e weydipauuayg
PrT o BLT LS L0l | BTST [ 65LL | LS Ly $E'TT | I¥IT PEOHLET | SV b e weqdipounioyd + 4 o1 woreily |
Iy | vy 1L 90 [€EC {0292 | e6°L | 88'8 PYIT | L9V | pE0+E9 SYM e weydipswoyd 4+ , uozeilg _
[fard CL'T 6L°01 6’8 * [43%rA STCI 169 IZ'6 e 91°TT _ FE0 SVM ¥ e Suaoy | +uwreydipswuayg |
LSy | Lo S6°L 181 | Z9%C | pS8T | £172 £6°01 EEET | 00T L'l SVM ¥ 12 Fuloy | + v uozeiig
S0F | 6b'y we SLTI _ 69T | 85°LT | §I'R L6 cLee €T £9°1 SVA b1 Fuood | + 4, U0ZBIAg
001 LTl 69°¢ 08¢ [ 18°L 98y 06'L £E81 £E0T PED SVAL § 18 ureydipaunuayg
¥S'l i 181 69°¢ 65°L ) LETL | LB'S LF'L s§IT | SL6l Lyl *4 VO LAUOZRIA]
19°¢ | 80°¢ LSy ETOI 96°¢1L £8'81 94 6C'8 001 | L¥EE £l o HOZRIA
TP | 0L 6l'6 Syl ¥6'€T LI'LT | BZ'a 8901 1192 0002 s * SVM T1 Pue g 1w durooyy
E0E | LI L6l 68'¢ 88°¢ £6'9 'y cF9 TTLL | LL81 - Papaamury
E w3 (g paseds sadpes Jo apss suo uo duisog
L6/96 | 96/S6 | L6/96 | 96/56 | L6/96 | 96/5E | L6196 | 96/56 | L6/96 | 96756 | (pays ayre) |
{suo1) {suo1) (suo1) | uonestjdde

peypiaid edng peypeid dog PELPIPIA 100Y | (o) apweip 100y {ur pHuay 100 Jo aey | SIIDILBAI L

SUEL DIUIOUDITE JMOS PUE 1350 153NS JO SPI3IA ]

(X} siuatmeasn |00UOD Paa sy,

]

Jo sjedy dSiwrouodde swos

U0 S1U3UIIEII) [04IUOD PIIA 3WOS pue SUId)3

-81-

SUOSEIS L6/9661PUE 96/S661 U JSOATEY J& 139 1BINS

ed Bunuerd omy yo pagyyr & (6) a1qe]



noneatdde 108 ut 2002FIAWE- 31 {4 BULMOS IDLT SHIIM 1y

0o R LOE TE'T L9'0 9T0 80 ow‘o . . 500 g5
_ SYM
60't 8¢t Z9'8L _m.m.o_w [ il oLl L9°1Z 01T LEO+HLT0 {18 S0y | +SVYM 9 pue pie weydipswuaug
8l 96’1 LEEL PT 8L §9'01 9¢91 L9CT LI'1T LUOFLTD SVM 9 Pue {18 weydipswusid
SE'E L€ | 161L | 60SL | VSO | 6E9L | O0ET | EEIT | YEOHLYL SV ¥ 1e ureydipauruayd + 4, vO1u0ZRIA |
I 69'F LELL 05°£8 I¥Ll 86'91 08'CT £enT PEO+ET L SV M 18 wreydipauruayd + 4, uozeidd
69'C £r'e g1'oL | PEI8 LELI cILl €8°CT 00°[e PeED SVM e Buteoy | + wreydipaurusty]
9 88’y €roL _ [E£'F8 STLI 0Ll LOTT L1°0T Lyl SYM ¥ 38 ueoy | + YO I/u0zRIAg
9% o'y £TO8 . G864 0691 o9l “ LT £80C £91 SVM 118 BUID0Y [ + 44 UOZRIAY
0Lt o'l TL'8L LE6L 6L91 el 155 L90T PED SY A {18 weydipswusyg
65T L8T 00°ZL L9'EL 8191 LE'S1 0eZT | tR'IT Lyl *+ VO L/u0zZeIlg
(4183 8t 06l o6l 6E91 ce9l L970T 080T €91 *% moww&f
sSF | L EL 1078 | 0608 | €691 | 8991 | L90T | L9OT - | + SV T1 Pue §°p 1 Sutooy
60°1 97’1 SH'PL #0°08 £V LI 6891 | f£E€C LTI R papaamun
L6/9661 | 96/S661 | L6/9661 | 96/5661 | L6/9661 06/S661 | L6/9661 | 96/5661 S
suoy’ pey/ plalk tedng % Qg : ilfsbbtetac %8S L &
Aurenb asmy SIUDLLITRAL) [ONUOD PAAM JWOY

SUOSBIS L6/966TPUE 96/S661
ur 3saAlry e 1994 Jedns Jo spreay gijenb omf swios wo spUAUNELIL [0)UOD PIIM IUIOS JO JOIYT * (01) 2198L

"6l



uouwaydde fos ur aouadiaus- M gy "TUIMOS 1210 S22 :,

[ %% | 6Tt 5670 LED L * £8°0 (g XV) Jof g

ST | ¥6°0 SN 010 ) vZo - {(v) swianed Sunueyd 107 500:q-g
_CE8L | 6T08 | g9l 9591 8T | Igl1g ¥ ey
_ | ; . SYm
0SLL | wror 8L91 9591 | oz L9'IT LIOHI0 | e Buoy | +Svm 9 pue e ureydipawuayy
£C°LL g [EL1 orLl £f'ee o0o'ie _ LTOHLLD SVAM 9 pue § 18 weydipsumayg
6E°SL 9z'8L 60°LL 96'91 L9eT Loz PEDHLE SV b 18 ureydipawuard 4 #» VO L/UOZRIA Y
£I'8L Pryeg 61°L 6801 00'zz £€£°02 PEO+e9] SVAL ¥ e wegdipatrusyd 4, uozeiiy
6bLL _ LE08 6L91 891 | L9z £€°0T PE0 SV F 18 Buoy | + ureydipawuayy
ELSL | 0TI £o'9] ¥zl 00T 000z Ll SYM ¢ 12 Fulaoy | 4 v [ mozeidyg
9698 £1'¢8 6EL1 06°91 000z | ggoz £l SVM b2 Fuooy | 4+, vozeidy
TLLL €4'6L vgo1 891 | o1z LY0C PE0 SYM ¥ e weydipsunayg
00EL | 6L6L 9091 96°¢1 00'7T 0002 Lyl VDL uozRIlg
SE6L £1°08 6E91 6791 LY0T ££°0T £9°1 wx UOZRIL]
S18L SESL A8 LO9I L0z | ez o *SYM Z1 PUue g'p 12 Sureoy
§E°6L 0r'r8 _ ST'L 889( 91T | 000z a papaamun)
) wad g1 peduds sadpra jo sapis 110g uo 3umog
9SL | ceEL 6691 [ LL91 | s§sze |_1eiz | uBapy
— _ _ SVM |
rL6L LTC8 8T'LI LYIT £€1T LVOHI0 | ¢ 17 Buloy [ +5vM 9 pus e wreydtpawuat g
0969 90°5L 66'S1 * 00'€T €E'1T LUG+L10 SV 9 PUe ¢ 1e weydipawuayg
05°89 ﬁ 16°1L B6'CT L 00z vEO+LY'T SVM b v weydipowiuayd + v [ /uozeidy
099 6°Es 9Ll 00'€T ££°0Z PEO+£9'] SVM v weydipowuoyd + , uozeidy
6LPL iszg | S6'LL 00bT L91T rL'0 SYAL b 1w Butaoy [+ weydipauuanyy
T8oL 178 e8'Ll £EET EE0C LF'1 SYM b e Buloy | + yo 1 uozeisy
0SEL 95'9L 191 £ECT o €91 SYM 118 Futaoy | 4+, , uozuiiy
£L6L _ 00'64 PL91 00°lz L9°0T vEQ SVAL b 1o weydipowuagg
00°1L §§Lg (€91 00t | L9€z _ Ly ## VI L/10ZmK |
ST'6L ol6L 6£91 LY0T L9°0Z £l wa UOZRIA ]
L8'SR Si'9g h £L°LI L90T 0002 = » SVM Z1 pue g*p e Sujooyy
PEOL | 89¢y 19°L1 osz £€°CT i Papanmary
. Wid g5 padeds sadprs jo apis suo vo Buimeg

L6966 | 96/5661 | L6/9661 | 96/5661 | £6/96€1 | 96/S661 | (payjayiw) _ .

r O AJLIN] |__. 9% Js0Iong ,_ [ m.m.ﬂ ey [ SpuUIBAL]

_f] SiEN Ajjenb ootng ] ) {HXY) S1uungan |00 paay

SUOSBIS [ 6/966 [ pus 96/5661 Ul 1saAley 18 193q Ie3ns”
Jo syien b:msv mu_n.ﬁwﬁom 0o sjusunean [ONIUOD paam awos pue swoned mﬂ.::‘ma 0OM] JO 10917 : Q : 3gqe],

IO N..



-21-

3.5. Sugar yield

Pyrazon/TCA (1.47 kg a.i/fed) + one hoeing and pryrazon
+phenmedipham (1.63 + 0.34 kg a.i/fed) gave higher sugar yield
values during 1995/96 and 1996/97 seasons (Table 10).

In both seasons, sugar yield increased with sowing on both
sides of ridges, 100 cm apart compared with sowing on one side of
ridges spaced 50 cm (Table 9). These results are in agreement with
those obtained by Kamel ez al., (1984), El-Kassaby et al, (1991) and
El-Kassaby and Leilah (1992).

Concerning the interaction between weed control and planting
paticrns  treatments, the highest sugar yjeld was achieved by
pyrazon/TCA (1.47 kg a.i/fed) + one hoeing under sowing on one
side of ridges , 50 cm apart in 1995/96. Whereas, pyrazon (1.63 kg
a.i/fed) + one hoeing which combined with sowing on ooth sides of
ridges, 100cm apart gave the highest sugar yield (5.17 ton/fad) in
1996/97 (Table 9).

The superiority of the herbicides; pyrazon (1.63 kg a.i./fad) +
one hoeing combined with sowing on both sides of ridges,100 cm
apart during both seasons may be due to higher root diameter and root
dry weight/plant as a direct result of its control. The present results are
in agreement with those obtained by Obead (1980).El-Hattab and
Shaban(1982),Desheesh er al., (1983),Adamczweski(1995),Mahmoud
et al., (1990 a &b) and El-Hattab et al., (1996).
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