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Abstract

Two field trials were conducted of El-Kassasien
Agricultural Research Station, Ismailia Governorate, in
two Successive seasons of 2001/ 2002 and 2002 /
2003 to study the effect of weed control methods on
weeds infestation and sugar beat productivity (Betat
wiigaris, L.). Weed control methods are: 1) Betanal
progress 18 % EC (6% desmedipham + 6%
phemedipham+ 6% ethofumesate) at the rate of 2L /
fad, applied post — emergence 1 L/ fad at two true
sugar beet leaves stage and 1L / fad with 8 days
later followed by one hand heocing (at 55-60 DAS}, 2)
Goltix 70% , WP (metamitron) at 2kg / fad, applied
post sowing, 3) Fusilade super 12.5% EC ( fluazifop
— P- butyl} at the rate of 2L / fad, applied at 30 DAS,
when the grassy weeds had 3-5 leaves stage followed
by one hand hoeing at (55-60DAS), 4) hand hoeing
three times at 2, 4 and 8 weeks after sowing, 5) un
weeded (control) treatment, 6} Goltix 70%, WP (
metamitron) at 2kg / fad, applied post sowing +
Fusilade super 12.5% EC (fluazifop — P- butyl) at the
rate of 1 L / fad, applied at 30 DAS, when the grassy
weeds had 3-5 leaves stage + one hand hoeing (at 30
days later) and 7) Betanal progress 18 % EC {6%
desmedipham + 6%  phemedipham+ 6%
ethofumesate) at the rate of 1 L/ fad at two true
sugar beet leaves stage + one hand hoeing at 4
weeks later + Fusilade super 12.5% EC (fluazifop -
P- butyl) at the rate of 1 L/ fad, applied at 50 DAS +
one hand hoeing at 30 days later.

The important results could be summarized as follow:

The effect of weed control methods the results
showed that narrow leaves weeds were completely
eradicated by use of Fusilade super alone with one
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hand hoeing or in combination with either Betanal or
Goltix{ both of 7" and 6™ treatments), The best
treatments of chemical weed control were either
(Betanal 1L /fad at two thrue beet leaves stage + one
hand holing at 4 weeks later + Fusilade super 1L / fad
at 50 DAS + one hand holing at 30 days later) or
{Goitix 2 kg / fad + Fusilade super 1 L/ fad at 30 DAS
+ one hand holing at 30 days later) combination.
Both were followed by hand hoeing treatment. Using
either Betanal 2 /L fad + one hand hoeing at 55 — 60
DAS or Goltix 2 Kg /ffad alone (broad leaves
herbicide) was more effective and the root vyields
increased 270 % for Betanal and to 258 % for Goltix.
Using {Goltix at 2kg / fad + Fusilade super at 1L/fad,
applied at 30 DAS + one hand hoeing at 30 days
later) treatment increased the vield by 306% and
{Betanal at 1L/fad applied at two true leaves stage +
one hand hoeing at 4 weeks later + Fusilade super at
1L/fad, applied at 50 DAS + one hand hoeing at 30
days later) treatment by 325%. Hand hoeing three
times increased root yield by 220% only as compared
with the control. Also, weed control methods affected
sugar yield and its quality significantly. The control
treatment had high sucrose %. Hoeing produced the
mose impure juice followed by an ascending order by
the use of Goltix. The more pure juice was produced
under (Betamal 2L/fad + pone hand hoeing ),
{control) and (Goltix 2 kg/ fad + Fusilade super
1L/fad + one hand hoeing ) treatments,

INTRODUCTION

Since the reclaimed sandy soils constitute the majority desert areas for future
expansion, attenion should be devoted to their nutritional status, to maintain high
quality and sustainable produc-tivity of sugar beets grown on sandy soil. The effect
of weed control methods, sugar beet plants could not be grown economically without
weed control because the rate of growth of sugar beet plants is so very slow at early
growth stages and the crop is unable to complete effectively with weeds, these words
are in full agreement with those obtained by ER and Inan (1988), they reported that
weed competition in the early growth stages of sugar beet caused 60 - 80% of yield
reduction due to competition for minerals, water and light. Knights ef a/, {1991)
mentioned that addition the split application of 4 liters /ha from Betanal progress

herbicide gave excellent results sugar beet weed control. Abd El-Aal {1955) found
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that one or two hoeing improved drastically the efficiency of all the applied herbicidal
treatments and all tested weed control treatments reduced significantly fresh weight
of broad-leaved, grassy and total weeds of sugar beet. Gabibullaev (1996) observed
that Betanal progress AM at 1.5 liters/ ha was on average 93.3% effective against
weeds in sugar beet fields. Ceglarek et al,(1997)demonstrated that the best
reduction in Quack grass (Elymus repens) population was obtained by mechanical
control before sowing involving skim cultivation and 2 passes with a cultivator, plus
spraying with Fusilade super at 2 liters/ ha during crop growth. Al-Moghazy (2000},
found that the application of one supplementary hoeing (30 days after herbicidal
treatments) increased the efficiency of herbi-cides (pyramin, pyradur, Pyracor, Goltix,
Betanal and Fusilade Super) in contrelling total sugar beet weeds at 160 DAS by > 50
% than the unhoed herbicidal treatments.

For the effect of weed control methods on sugar beet plants, Ceglarek and Plaza
(1994), reported that pyramin + Betanal or Pyramia + Buracyl + Dual combined with
shelling + harro-wing resulted in the greatest weed control and sugar beet yields
and the best sugar quality. Gagro and Dadacek {1996) indicated that best resuits
were achieved with post-emergence herbicide + hoeing treatments, and highest crop
yields were obtained with 2 liters / ha Betanal (phenmedipham) + 2kg Goltix
(metamitron). Abd El-Fatah (2000) reported that the application of phenmedipham at
0.34 kg a.i. / fed + one hoeing under 50 ¢cm between ridges provided the highest
values of sucrose %. Al-Moghazy (2000) concluded that hand hoeing three times
plus weeding (all season) produced significantly the tallest and thickest root and
resulted in the highest top and root vyields ton/ fad. Ouda (2003) showed that purity
% was not affected by hoeing intervals, but hoeing at intervals of 7 days produced
highest root length, root diameter sugar, roct and top yields ton / fad and sucrose
and T.5.S. percentages compared with 15 days ones.

Therefore, the aim of this work is to discren the effect of weed control treatments
ot the production and quality of sugar beet.

MATERIALS AND METHODS

The presented work was conducted in two successive growing season of
2001/2002 and 2002/ 2003 at El-Kassasien Agricultural Research Station of ARC in

Ismaillia Governorate to study the effect of weed control methods on vyield and
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quality of sugar beet under drip irrigation system. Treatments were seven weed
controi methods, they are :

1) Betanal progress 18 % EC (6% desmediphan + 6% phenmedipham + 6% ethofum-
esate) at the rate of 2L / fad, applied post — emergence 1 L/ fad at two true sugar
beet leaves stage and 1L / fad with 8 days later followed by one hand heoing (at 55-
60 DAS),

2) Goltix 70% , WP (metamitron) at 2kg / fad, applied post sowing.

3) Fusilade super 12.5% EC (fluazifop — P- butyl) at the rate of 2L / fad, applied at 30
DAS, when the grassy weeds had 3-5 leaves stage + one hand hoeing at 55-60 DAS .

4} hand hoeing three times at 2, 4 and 8 weeks after sowing.

5) un weeded ({control) treatment.

6) (Goltix 70%, WP ( metamitron) at 2kg/fad, applied post sowing +Fusilade super12.5%
EC (fluazifop — P- butyl} at the rate of 1 L / fad, applied at 30 DAS, when the grassy
weeds had 3-5 leaves stage + one hand hoeing at 30 days later .

7) Betanal progress 18 % EC (6% desmedipham + 6% phenmedi-pham + 6%
ethofumesate) at the rate of 1L/fad, applied post—-emergence at two true sugar beet
leaves stage + one hand hoeing at 4 weeks later + Fusilade super 12.5% EC
(fiuazifop — P- butyl) at the rate of 1 L / fad, applied at 50 DAS + cne hand hoeing at
30 days later.

Treatments were arranged in randomized complete block design in four
replications. The plot area was 21 m? (7m in length and 3 m in width), sugar beet
variety, viz Sultan was used in this study. Sowing dates were on 15" and 20%
November in the first and the second seasons, respectively. After 190 days from
sowing sugar beet plants had been harvested. A recommended doses of NPK /fad
(120 kg N, 30 kg P,Os 48kg K;0) were applied. Nitrogen fertilizer was applied in three
equal doses, the 1% was after thinning (30 days from sowing), the 2™ was applied at
45 days from sowing and the third was applied at 65 days from sowing. Potassium
and phosphorus fertilizers were applied during land preparation. All the recommended

practices in sugar beet field were done.

Data recorded:
The following data was recorded in both seasons. At harvest, four guarded
ridges were harvested topped and weighted to determine to determine :

1.Yield and yield component.
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1.1.Root yield ton / fed.
1.2.Top yield ton / fed.

1.3.Sugar vyield ton / fed was calculated according to the following equation: Gross sugar
yield/ ton/ fed= rot Yield ton/ fad X sucrose %.

2.Yield attributes and juice quality.

At harvest, a sample of ten sugar beet roots for each treatment were randomly

taken from each replication to determine the following parameters:

2.1. Root diameter {cm).

2.2. Root length (cm).

2.3. Total soluble solids percentage (T.5.5.%) in beet root which was determined by
hand refracometer.

2.4.Sucrose percentage was determined according to be Le Docte (1927) .

2.5.Apparent purity percentage = Juice purity % was obtained according to the following

equation:
Purity % = Sucrose X 100
T.8.8.
3.Weeds:

Weeds were hand pulled from one square meter chosen at random for each
treatment after 150 days from sowing. The most common weed species accornparied
in this work were wild beet(Befa vuigaris, L.);dantated dock (Rumex dentatus
L.);burclover (Medicago hispida, Gearth); common lambsquarters (Chenopo-dium
Atburm L.), tooth pick (Amm{ visnaga L.); wild chicorey (Chicorium endivia L.); bind

weed { Convolvuius areysis L.) and canary grass (Phalaris canariensis |..).

4. Statistical analysis:

Analysis of variance and combined analysis for the two seasons were conducted
on the obtained data according the met-hod described by Snedecor and Cochran
(1981). Weed data which included zero were subjected to transformation. According
to Gomez and Gomez (1976) log (X+) transformation was selected. For LSR at 0.05

level of signific-ance was used according to Duncan, (1955).
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RESULTS AND DISCUSSION

A) Effect of weed control methods

i) Weeds

From Table (1) it is clear that the fresh weight of narrow leaves weeds was
affected by weed control method different. Narrow leaves weeds were completely
eradicated by the use of Fusilad super at the rate of 2L/fad, applied at 30 DAS + on
hand hoeing at 55-60 DAS or in combination with either Betanal 1L/fad at two true
leaves stages + one hand hoeing at 4 weeks later or Goltix alone. The broad leaves
weeds aiso affected by different methods but some weeds could escape. The effect of
Betanal at the rate of 2L/fad , 1L at two true leaves stage and 1L at 8 days later +
one hand hoeing at 55-60 DAS and / or Goltix treatment and / or Goltix, though
both meant for broad leaves. The best treatments of chemical weed control were
either (Betanal at the rate of 1L/fad at two true leaves stage + one hand hoeing at 4
weeks later + Fusilade super at the rate of 1L/fad at 50 DAS + one hand hoeing at 30
days later) or (Goltix 2 kg /fad applied post sowing + Fusilad super at the rate of
1L/fad, applied at 30 DAS + one hand hoeing at-30 days later) treatments
combinations. Both were followed by hand hoeing three times at 2, 4 and 8 weeks
from sowing. Total fresh weed weight was also influenced significantly using Betanal
at the rate of 2i/fad, 1L at two true leaves stage and 1 L at 8 days later + 1 hand
hoeing at 55 — 60 DAS or Goltix 2kg /fad , applied pdst sowing alone. The total
weight doun to 10% and 10.9%, respectively, whereas the use of Fusilade super at
the rate of 2L/fad, applied at 30 DAS + one hand hoeing at 55-60 days could bring
this weight doun to 48%. Using later two treatments were more efficient and only
3.5% and 3.6% of the total weeds could escape. Hand hoeing could get rid of 93% of
the total weeds. These results suggest that use of both narrow and broad leaves
herbicides is an effective method of weed control in sugar beet fields. Similar results
were also recorded by Kolbe {1984); Osman ef a/, (1984); Cleal (1986); Kotting and
Zink (1992); Rola and Rola (1995) ; Ostrowski and Adamczewski {1999) and Al-
Moghazy (2000) they found that the application of one supplementary hoeing (30
days after herbicidal treatments) increased the efficiency of herbic-ides (pyrmin,
pyradur, pyracor, Goltix, Betanal and Fusilade super) in controlling total sugar beet
weeds at 160 DAS by > 50% than the unhoed herbicidal treat-ments and they added

that Goltix was fully effective against most spp of weeds and ineffective against deep
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rooted weeds such as Girsium arvense. Shalaby (2001) reported that the effect of
weed control treatments on numbers/ m? and fresh and dry weights of both broad-
leaved and grassy weeds were significant at the two asses-sment samples in both
seasons. Goltix plus one hand hoeing decreased numbers and fresh and dry weight of
broad-leaved weeds. While fusilade super plus one hand hoeing the hest resuits,
where the reduction in the population of grassy weeds were to about 94 and 99% at
the first samples and 90 and 99% the second sample in the two seasons,

respectively,

1i. Root yield and its attributes

Root length and diameter were effected significantly by weeds control methods
consequently root and top vields. Control treatment where no weed control was
practiced produced longer but very narrow roots consequently very low root yield.
Statistically same length but bigger diameter root were produced when using the
narrow leaves weed control herbicide which made the root yield almost doubfe. Using
either {Betanai at the rate of 2L/fad , 1L at two true leaves stage and 1L with 8 days
later + on hand hoeing at 55-60DAS) or (Goltix 2kg /fad , applied post sowing alone)
broad leaves herbicides were more effective and the yields increased to 270% for
(the first treatment) and to 258% for (the second treatment). Using 6" treatment
increased the vield by 306% and 7" treatment by 325%. Hand hoeing three times
increased the yield by 220% only. These results were in harmony with those of table
(1). The ability of the herbicide to kill weeds is tihe factor that determine the root
yield. Similar results were obtained by Abd El-Aal (1995); El-Zeny (1996), Al-Moghazy
{2000) and Shalaby (2001).

iii. Sugar yield and quality:

As seen in table (3) that differed weed control methods affected sugar yield and
its quality significantly, Sucrose content has shown significant variation. Using a
combination of (Betanal at the rate of 1l/fad at two true leaves stage + one hand
hoeing at 4 weeks later + Fusilade super at the rate of 1L/fad at 50 DAS + one hand
hoeing at 30 days later) treatment, followed by with insign-ificant differences by
(Betanal at the rate of 2L/fad, 1L at two true leaves stage and 1 L at 8 days later +
one hand hoeing at 55 — 60 DAS or Goltix 2kg /fad, applied post sowing afone) (both
broad leaves) as well as the control treatment. The lowest sugar content was

observed with either Fusilade super 12.5% EC (fluazifop—P- butyl) at the réte of



1406 YIELD AND YIELD COMPONENTS OF SUGAR BEET AS INFLUENCED BY
SOME WEED CONTROL METHODS UNDER SANDY SOIL CONDITION

2L/fad, applied at 30 DAS, when the grassy weeds had 3-5 leaves stage followed by
one hand hoeing at 55-60DAS or its combination with Goltix (6" reatment). Sucrose
content data coincided with root yield data except that either of control or of
combination with of (6" treat-ment). The controt treatment had high sucrose content
because its juice its more concentrated due to low root yield. The 6™ treatment had
more diluted juice due to its relatively higher yield.

Total soluble solids percentage (T.5.5.%) was most affected by weed control
methods except in the second season. Using Goltix alone or in combination with
Fusilade and using the comb-ination of (7%} treatment produced higher T.S.S. % as
compared with the control treatment.

Purity percentage was also affected by weed control treatments. Hoeing produced
the mose impure juice followed by in an ascending order by the use of Goltix alone.
The more pure juice was produced under (1% ), (5™) and (6™) treatments. These
results were agreement with Shady and Mosalam (1993); Ceglarek and Plaza (1994);
Abd El-Aat (1995); Tula et a/. (1997), Abde El-Fatah (2000) and Shalaby (2001).
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Table (1): Effect of some weed control methods on broad leaved , grassy and total weeds fresh weights.

Broad — leaved weeds fresh

Grassy weeds weight

Total weeds fresh weight

) weight (gm) /m’ (gm)/m’ (gm) /m*
Treatments 1* 2™ season| Combined [I* season %“d Combined [1* season| 2™ Combined
season season season
Weed control
methods;
1.Betanal 2/fad+ 1 55.0d 53.6¢ 54.3d 97.5b 84.1b 90.83b 148.6¢c | 137.8e 143.2¢
hoeing
2.Goltix 2kg/fad 97.5¢ 75.8¢c 86.6¢ 61.6¢c 68.3 bc 64.9¢ 162.5¢ | 150.8¢c 156.6¢
3.Fusilade 21./fad + 1 | 653.3b | 728.3b 690.83b 43.6d -d -d 653.33b | 728.3b 690.8d
hoeing
4. Hand hoeing 50.0d | 53.8¢ 51.9d 664.1a | 45 8¢ 44.7¢ 94.14 | 100.0d 97.0d
5.Control 831.3a ) 80!l.6a 8l6.4a - d 633.3a 648.7a 1437.6a | 143.la 1434.8a
6.Goltix 2kg/fad + 51.6d 49.1¢ 50.4d - d - d - d 51.6d 49.1e 50.4e
Fusilade 1L/fad
+1hoeing
7. Betainal 1L/fad+ | 47.7d 56.6¢ 52.2d - d - d - d 47.7d | 560.1e 51.9e
1hoeing + fusiladel
L /fad+ 1 hoeing
F_tcst % %k 3k % % Xk &k k& Ak * % *k
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Table (2): Effect of some weed control methods on vield and some yield attributes of sugar beet

Root length (cn)

Root diameter (cm)

Root vield (ton/fad)

Top vield/ ton / fed

| 2™ Combin| 1 2" |Combin| 1 2" |Combin| 1 2" ICombine
Treatments
S0A80 | season cd season  |season| cd SeASON | season ed Sea50n |season d
i
Weed control
methods:
L.Betanal 2/fad+ 1 [17.96¢) 15.53¢ | 16.74¢ | 10.07¢ | 9.02¢ | 9.84c | 1741a | [574¢c | 16.57b [4.206bc[2.870d| 3.538d
hocing
2.Goltix 2kg/fad  [17.98¢ 1531¢; 160.6dc | 11.50a [10.70b[ 11.13b |15.71ab{ 15.91¢ | 15.81b | 3.858¢ {5.215bh] 4.536¢
3.Fusilade 2L/4ad + 1 24 414 19.10b | 21.75a ] 3.73d | 8.23d | 6.98d | 10.94¢ | 13.23d | 12.08c | 1.780d 12.250¢| 2.015e
hocing
4.Hand hoeing 18.30¢| 15.87c ; 17.08c | 10.46bc | 9.67c | 10.06c |12.99bc[13.97cd| 13.48¢ | 3.822¢ H.991b¢| 4.406¢
5.Control 22.41123.62a | 23.0Ma ] 375 |[3.7te| 3.74e | 5.73d | 6.82e | 6.12d | 1.062e | 1450 1.256f
b
6.Goltix 2kg/fad + [17.65¢/21.74a | 19.68b | 11.22ab |12.88a| 12.05a [ I8.71a | 18.75b | 18.73a | 4.460b (6.134a| 5.297a
Fusilade 1L/fad
+1hoeing
7 . Betainal 1L/fad+ [19.42¢| 18.84b | 19.13b | 9.58¢c {10.97b] 10.27¢ | 16.99a 1 22.33a | 19.93a | 5.273a | 4.758 | 5.015b
Thoeing + fusifadel
L /fad+ 1 hoeing
F-lﬂst kK £33 EX ] #* % %ok ® & k% %% * * %k 2 ¥ %
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Table (3): Effect of some weed control methods on sugar yield and its quality

Sucrose (%) T.8.8. (%) Purity (%) Sugar yield (ton/ fad)
1" 2" |Combin{ 1" 2™ |Combin| 1M 2" |Combin| 1™ 2™ ICombin
Treatments scason | season | ed | season | season | ed |[season |season | ed | season |season | ed
Weed control methods: I I ] l | I | l ]
F.Betanal 2/fad+ 1 | 17.22a 1 18.00a {17.61ab| 20.22 [20.61ab; 20.41 [85.22abc| 86.88a | 86.05a | 2.986a | 2.837b | 2.911a
hoeing
2.Goltix 2kg/fad 17.05a | 18.16a [17.60lab| 2033 | 21.61a | 20.97 |83.22bc|83.88ab|83.55bc|2.653ab| 2.885b | 2.769b
3.Fusilade 2L/fad + 1| 15.83b |10.66bc| 16.24c | 20.33 |20.50ab| 20.66 | 75.55d | 80.88b | 78.21d | 1.703¢ |2.226bc | 1.904¢
hoeing
4.Hand hoeing 17.33a ;| 16.66b | 16.99b | 20.83 |20.50ab} 20.66 | 82.66¢ | 80.88b | 81.77c |2.761ibc|{2.280bc! 2.271Db
5.Control 17.1la | 17.33¢ {17.22ab| 19.66 [ 19.83b | 19.74 |86.55ab| 87.11a | 86.83a | 0.922d | 1.195¢ | {.058d
6.Goltix 2kg/fad + | 16.16b | 15.88c | 16.23¢ | 1983 | 21.22a| 20.52 | §7.41a | 81.66a | 86.05a | 3.012a | 2.975b | 2.993a
Fusilade 1 L/fad
+1hocing
7. Betainal 1L/fad+ | 17.66a | 18.00a | 17.03a | 2022 | 21.i6a | 20.69 [86.88ab!| 84.44a |85.66ab| 3.032a | +.115a | 3.573a
thoeing + fusiladel
L /fad+ | hoeing
F_test * %k * % X N.S * N.S L %* %k EX *¥ * % * 3k
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1412 YIELD AND YIELD COMPONENTS OF SUGAR BEET AS INFLUENCED BY
SOME WEED CONTROL METIHODS UNDER SANDY SOIL CONDITION
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