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ABSTRACT

Two field experiments were carried out during 2008/2009 and 2008/2010
winter seasons to evaluate the effect of some non-traditionai methods for weed
control which are being (mulching by rice straw and burning has been carried after
ridging and directly before sowing) on growth, yield and juice qualily as well as
associated weeds of sugar beet (Befa vulgaris, L.) grown in salinity soil condition at
El-Serw Research Station.

The most important results obtained could be summarized as follows:

- All weed control treatments reduced significantly fresh weight (g/m?) of broad-leaf,
grassy and total weeds growth which associated with sugar beet plants, dry weight
and total of sugar beet weeds as compared to the unweeded check.

- Two hoeing with mulching was the mast effective on controliing weeds (91.1-92.2%)
followed by one hoeing with muiching (85.9-86.5%) and burning with two hoeing
(82.8-84.2%), respectively.

- Application of two hoeing .improved drastically the efficiency of the mulching and
burning in controlling sugar beet weeds when compared with other treatments.

- The results show that two' hoeing with mulching resulted in good control of total
weeds after 120 days from sowing (DAS).

- All growth criteria i.e., plant height {cm), leaves number/plant, root/top ratio and root
characters responded significantly to two hoeing with mulching followed by cne
hoeing with mulching and burning with two hoeing , respectively, as compared with
the untreated treatment. -

- Concerning the effect of weed control methads treatments on yield components of
sugar beet plants, corresponding data cleared that two hoeing with mulching gave
the highest values of tops, roots, biclogical and sugar yields.

- Application of hoeing with mulching or buming caused significant increases in values
of juice quality parameters i.e., sucrose and purity % as compared with the
untreated treatment. :

- Generally, it can be conciuded that application of fwo or one hoeing with muiching of
rice straw and burning with two hoeing were the recommended treatments for
obtaining the highest growth, yield and juice quality of sugar beet piants as well as
significant reduction in total weeds under salinity lands condition at El-Serw.

This study suggest that non traditional weed control by muiching or burning
can be used in compatible manner with mechanical hoeing in integrated weed
strategy in sugar beet.

INTRODUCTION

Sugar beet (Bela vuigaris, L) is an important crop in world sugar
production, 45% of sugar production was produced from it. After introducing
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this crop to Egypt and its success as to be the second source of sugar
production Nowadays, Egyptian Government imports large amounts of sugar
every year to face the rapid increase of population. Therefore more attention
has been given to grow and develop this crop to overcome the gap between
consumption and production, where this crop can grow well in saline soils. In
this respect, several factors are believed to affect sugar yield such as weed
control treatments. Reduction in sugar beet yield caused by weed competition
is big, due to its characteristics by their slow rate of growth during the early
stages, i.e. from emergence to singling during which they may be heavily
infested with weeds. So, the final stand of beet plants and, hence, their yields
are reduced. Leaving weeds without removal from sugar beet field caused
losses in yield by about 50% ElHattab and Shaban (1982). Weed
interference in the unweeded plots reduced significantly all yield traits of
sugar beet plants. Dollinger and Benz {1994) mentioned that the presence of
( Aethusa cynapium, L.} in sugar beet field at 8 plant/ m® reduced yieid by
more than 100 diyha compared to weed free areas. Therefore, it could be
mentioned that weed control in sugar beet fieids is a must to achieve high
sugar yield.

Recommended herbicides for weed control in sugar beet fields had
narrow spectrum and it does not on its own internal pressure to give high
efficiency on its own without finding other alternatives to control weeds such
as mulching by rice straw or buming the soil before sowing. Also the
herbicides prices are expensive, sc fo avoid these harms and increase the
crops yield, an attempt was carried to develop a flame unit in a trial to il
seeds, rhizomes, bulbs and tubers of weeds which lie dormant in the soil
directly. EI-Nakib (1990) stated that fiame was more efficient with the grass;
the efficiency was 98-100%. Flame is preferable with the grass than the
mechanical methods because of mechanical methods diffuse the rhizome
(stock root) in the soil. Therefore, preseribed burning has primarily been used
as a tool for the control of invasive annual broadleaf and grass species
Ditomaso et al. (2006).

Mulching is a material applied to the soil surface primarily o prevent
loss of water by evaporation, suppress weeds, and reduce temperature
fluctuations or to promote productivity Jacks ef al.{1955).Mulching material is
usually bulky and costly to transport. Conseguently, mulching is unlikely to
economic, unless inexpensive material or a local waste product is available
Rowe-Dutton (1957). The possibility of using rice straw as mulching for their
many positive effects such as low costs and in harmony with ecosystem
without harmful residual effect. In addition, scil mulching with rice straw
improves growth, through releasing its mineral content to soil, leaving mineral
contents as well as producing higher yield and better quality and giving good
control of weeds. The benefits of these methods are controlling all types of
weeds and to avoidness the chemical harbicides pollution. Most weed
species were controlled by the mulching materials; the best organic mulch
was rice straw and clearly related to weed control and is potential substitutes
for herbicides Anzalone et al (2010).

Mechanical methods such as hoeing are used to control weed plants
which survived and escaped from the herhicides. Moreover, environmental
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factors may limit herbicidal effect of controlling weeds as well as pollution
(Abdel-Aal, 1995). Moreover, hoeing causes good aeration of the soil which
encourages the growth of crop plants Fayed et al. (1983).

The objectives of this study were to determine the magnitude effects
of some non ftraditional .methods for weed contro! ie. buming and
biodegradable mulching rice straw as compared with hand hoeing on
assoctated weeds, growth, yield and quality of sugar beet.

MATE_R'ALS AND METHODS

Two field experiments were carried out during at 2008/2009 and
2009/2010 winter seasons in the Experimental Station of Agricuiture
Research Center, El-Serw Station, Damietta Governorate, Egypt The
Experimental soil was clayey as shown in Table (1) Mechanical and chemical
characters: )

Table (1}: Mechanical and bhemical analysis of soil.

Mechanical analysis of soil
Particle size distribution
Type of | Coarse | .. .
soil sand Fine sal_'ld Silt Clay Texture
Yo 1.65 107 1 224 85.0 Clayey
Chemical analysis of soil
Available | Available | Available]| PH of soil |Total dissolved salts
Charactors) om % N | P K Susp o | Mmhos
Ppm pbm ppm 1:25 ° fem
Burning | 2.66 81.4 40.0 607.3 8.4 0.21 0.655
Without I
Burning 294 84.3 33.3 624.0 8.7 0.17 0.542

Eight treatments were used as follows:

1- Burning of the soil surface by fire unit immediately pre sowing.

2- Burning of the soil surface by fire unit immediately pre sowing followed by
one hoeing at 21DAS.

3- Burning of the soil surface by fire unit inmediately pre sowing followed by
two hoeing at 21 and 35 DAS.

4- Muiching post emergence at 21 DAS by 15 kg/plot (5 cm in thickness) rice
straw in the furrow between plants and ridges.

5- One hoeing at 21 DAS and followed immediately by rice straw mulching 15
kg/plot (5 cm in thickness) in the furrow between plants and ridges.

6- Two hoeing at 21and 35 DAS followed immediately by rice straw mulching
15 kg/plot (§ cm in thickness) in the furrow between plants and ridges.

7- Two hoeing at 21 and 35 DAS.

8- Untreated check.

Experimenta! design was CRBD with three replications, plot area was

15 m’ (containing 6 rows width 50cm apart and five meters length). The

sugar beet seed variety Teri at rate 4 kg/fad was planted at distance of 20 cm

between hills on the 15 Nov. for the two growing seasons. Thinning was

carried out for once month from planting to cne plant/hill.
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Burning process has been carried after ridging and directly before
sowing by using a fire unit connected to cylinder gas (iiquefied petroleum
gas) and this process lasted after 15 minutes for each experimental plot. All
the normal cultural practices of growing sugar beet recommended for the
region were followed. The following data were recorded:
1-On weeds:

Weeds were hand pulied from one square meter chosen at random
from each plot at 120 (DAS). Weeds were identified and classified to annual
broad-leaf and grassy weeds in both seasons to determine fresh and dry
weight (g/m?) of total weeds, which recorded after drying in an oven at 70 C°
for 72 hours.

Il- On sugar beet plants:
1-Growth parameters: :

A sample of five plants was taken at random from each plot at 120
{DAS) to determine
(1) The morphological characters: plant height (cm), number of leaves/plant,
fresh weight of plant (g), root/top ratio and also, (2) root characters: length
{cm), diameter (cm), and dry weight of beet plant.

2- Yield and its components:

At harvest, plants of four guarded ridges for each treatment were
uprooted and toped to determine the following parameters: top yield (t. / fad.),
roots yield (t. / fad.), biological yield {ton / fad) and sugar yield (t. / fad.).
3.Chemical constituents:

At harvest, samples of ten sugar beet plants were taken randomly
from the central area of each plot to study the chemical analyses of juice:
Sucrose %, purity %, impurities contents, i.e. K, Na, and a-amino nitrogen
milleg/100 g. beet. Determination of technological charactaristics of sugar
beet: Sugar Recovery (SR) = (Po! -0.29) -0343 (K+Na) - a-N {0.0939), Sugar
losses (SL) = 0.343 (K+N+ a-N (0.094) + 0.29 and Quality of sugar beet (Q) =
(SR.100} / Pol where Pol = sucrose % and K = potassium .The procedures
according to Silin and Silina (1977) and Sapronova et al. (1979).

Statistical analysis:
Data were statistically analyzed according to Snedecor and
Cochran (1980).

RESULTS AND DISCUSSION

|. Effect on weeds:

The most common weed species associated with sugar beet plants in
experimental fields were: sweet clover {Melilotus indica, L.), dentated dock
{Rumex dentatus, L.), wild beet (Beta vulgaris, L.), watercress {Coronopus
squamatus, Forssk.), and lambsquariers (Chenopodium album, L.) as
broadieaf weeds and beard grass (polypogon monspeliensis, L.), canary
grass ( Phalaris minor, Retz.) as grasses.

The results in Table {2) mdlcated clearly weed management caused a
significant effect on fresh weight (g/m? of broad-leaf, grassy and total weeds
growth which associated with sugar beet plants. All weeded treatments
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decreased fresh weight (g/mz) of total annual weeds comparing to untreated
control. Mareover, the weeded treatments differed in their efficiency in weed
suppression. In this respect, two hoeing with mulching, one hoeing with
mulching and burmng with two hoeing came in the first order for decreasing
fresh weight (g/ m ) of total annual weeds. Mulching only came in the second
rank followed by that of two hoeing only, burning with one hoeing and burning
only.

Results presented in Table (2) clearly revealed that weed control
treatments significantly decreased dry weight (g/m ) of total annual weeds.
Two hoeing followed by mulching, one hoeing foliowed by mulching, and
burning with the two hoeing record the highest efficiency in decreasing dry
weight of total annual weeds with no significant difference between these
treatments . The above mentioned treatments reduced dry weight of total
annual weeds more than control by 81.1, 85.9 and 82.8% in the first season
and 92.2, 86.5 and 84.2% in the second season, respectively. This favorable
effect of hoeing with mufching or burning treatments is due to elimination of
weeds. Superiority of mulching or burning with hoeing in controiling weeds
could be attributed to the integral control effects of frequent hoeing on annual
weeds since these weeds are not capable to regrowth from the underground
parts. Also, mulching delayed growth from weed seedling through preventing
sunlight and considerably reduced weed infestation.

On the other side, the lowest efficiency of decreasing dry weight (g/
m?) of total annual weeds obtained by using muiching only, two hoeing,
burning with one hoeing and burning only as compared with untreated
treatment by 49.9, 34.2, 29.7 and 11.4% in the first season and 51.3, 43.5,
26.4 and 16.5% in the second season, respectively. In view of these results,
we find that it reduced the impact of such treatments prior to the growth of
weeds due to the long period of growth in sugar beet, which extends to six
months, which helps the appearance of successive generations of weeds it
creates great competition and have a negative influence on the growth of
sugar beet plants. The burning of the surface layer of the scil is effective in
the first pericd of plant stage, but this effect no continues to the end of the
stage of growth. Ailso mulching by rice straw give a positive influence in the
weeds, but in the process of aeration affects soil. Teasdale ef al. (1991); Ateh
and Doll (1996) and Monks ef af. (1997) they found that the cover crops
mulch on the soil surface can greatly reduce weed density and biomass. The
excellent examples of successiul use of prescribed burning for the control of
invasive annual broad leaf and grass species. These results were in harmony
with those obtained by Ditomaso et al. (2006); Cisneros and Zandstra (2008)
and Rask ef al. (2011) suggested that hoeing improves aeration of the soil
which may encourage germination of additional weed seeds. Similar finding
for the excelsior effect of hoeing were obtained by Wevers (1895). Mulch and
hoeing were the most effective for controlling of weeds. Similar finding were
Teported by Lee of al. (1992
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Table (2): Effect of weed control treatments on fresh and dry weight of
total annual weeds (g/m’) at sugar beet at 120 (DAS) during
at 2008/2009 and 2009/ 2010 seasons.

Characters Season
2008 /2009 2009 12010
Fresh weight Dry weight Fresh weight Dry weight
of weads of weeds of weeds of weeds
Treatments {g/m?) {gim®) {g/m?) {g/m?)
Broad i Grass | Total | Broad [ Grass [Total {Broad [Grass [Total |Broad | Grass| Total
1-Burning 1354.0] 135.6 11489.6/ 191.8; 28.6 | 220.4 14296/ 154.0 [1583.6] 2276 | 31.4 | 250.0

2- Burning + one
hoeing
3-Burning + two
hoeing
4-Mulching  [716.6/1160/832.6/114.1/ 205 | 124.6801.0)127.3)928.3/127.3| 23.7 [151.0

5-One hoeing + .
: 6| 196 {229.3] 29, : ) . . . . . .
imulchin 2096 22 9.7} 53 | 350 |233.0( 21.3 |254.3| 355 | 6.1 | 418

-Two hoeing + '
m: ulchin 114.6| 18.6 [133.3| 17.5 | 45 ;220 {1228 200 | 1426 190 | 51 | 241

-Two hoel'ng_ 876.6{124.3 (1001.0{ 137.4 | 26.2 [ 163.6 | 936.0( 133.3{1068.3] 148.3) 27.1 ] 1751
B-Untreated
icheck

L.S.D. at 5% 522.6| B8.2 {553.81 97.9 | 15.2 | 98.9 |408.8| 51.8B | 4284| 63.1 7.8 | 66.1

964.0[131.6 [1085.6( 147.7 | 27.1 [174.8|1075.6{ 138.6 [1214.2) 199.0 | 29.1 [228.2

220.0| 50.0 {278.0{ 328! 9.8 | 426 |2836| 54.0 [337.6| 238.7 | 109 | 48.0

154561 176.3 [1722.0{219.2 | 28.6 { 248.8{1910.3| 217.0 (2127.3|272.1} 38.2 [310.3

il- Effect on sugar beet:
1-1 Growth parameters:

Table (3) indicated that all growth characters responded significantly to
all weed control. The results showed, also, that there was a marked increase
in leaves number/plant, fresh weight and rootftop ratio due to of two hoeing
with mulching, one hoeing with mulching and burning with two hoeing when
compared with other weed contro! treatments. These results suggest that
weed control is necessary for sugar beet plants during early and advanced
growth stages. The effect of weed control treatments on height of beet plants
are illustrated in Table (3). it obviously cleared that elimination of weeds
increased height sugar beet plants at 120 (DAS) than unweeded plants. The
tallest beet plants were achieved at 120 (DAS) by burning only, untreated
control treatment, burning with one hoeing, two hoeing, mulching only,
burning with two hoeing and one hoeing with mulching treatments,
respectively. Plant height of these treatments was significantly greater than
that of two hoeing with mulching by 20.4, 19.9, 18.2, 16.4, 15.6, 7.4 and 5.6%
in the first and second season, respectively. The increase in the height of
sugar beet plants are deceptive because they increase arising from increased
competition with weeds this pushed the beet plants to rise and be at the
expense of the rest of the growth characteristics. Number of leaves/plant,
fresh weight of plant (g) and root/top ratio tended to increase by using two
hoeing with mulching, one hoeing with muiching and burning with two hoeing
which gave the highest number of leaves/plant, fresh weight of plant and
rootitop ratio at 120 (DAS) followed by mulching only, two hoeing, buming
with one hoeing and burning only treatments respectively.

The superiority of the above mentioned treatments were significantly
greater than that of unweeded check by 35.7, 25.4 and 23.5% and by 82.1,
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68.4 and 67.5% at 120 (DAS) in first and second season for number of
leaves/plant and by 112.1, 97,5 and 97.0 % in first season and by 61.4, 47.6
and 46.4 % in second season for fresh weight of plant and by 73.1, 40.9 and
26.8 % in first season and by 81.8, 50.0 and 41.3 % in second season for
root / top ratio, respectively, while the lower value was achieved with
untreated check treatment. However, the lowest efficiency decreasing of
number of leaves/plant, fresh weight of plant and. root/top ratio at 120 (DFS)
by using muiching only, two hoeing, burning with one hoeing and burning only
gave less effective than of all other treatments and as compared with
untreated treatment.

Table (3): Effect of weed control treatments on growth characters of
sugar beet at 120 (DAS) during 2008/2009 and 2009/2010.
f

Growth—Characters
chamters( 2008/2009 20092010
Plant | No. of Fr?s:t Root/t Plant | No. of ::?s:t Rootito
[Treatments height | leaves/ | W&'9 aouto height [ leaves/ 9 .
lof plant p Ratio iof plant p Ratio
{cm} | plant (@) {em) | plant {g.)
1- Burning _ 46.0 216 [ 691.3 [ 1.51 47.0 21.6 | 8016 | 140

2- Burning + one
hoeing

rodng 406 | 236 |1201.0| 189 | 423 | 243 [1081.0{ 1.95
A-Mulching 453 | 230 | 11058 1,86 | 440 | 236 |1064.0] 1.88

6-One hoeing + 403 | 243 {12046} 210 | 413 | 243 |10000] 207

453 | 223 | 8613 | 154 | 460 | 226 | 8170 | 1.49

fmuiching

= ~1 1—
”‘I“';zigge'"g * 386 | 263 |12030| 258 } 386 | 263 |11920] 251
7-Two hosing_ 453 | 230 | 9320 | 166 | 446 | 230 | 962.0 1 1.79
[B-Untreated check | 456 | 183 | 509.6 | 149 | 47.0 | 206 | 6833 | 138
L8.0.at 5% 578 | 481 |387.01] 1.28 | 6.54 | 676 |404.88| 1.23

The aforementioned results indicated that controlling weeds
encouraged plant growth of sugar beet, this, in_turn, might increased the
leaves number/plant and given more chance to better use of the edaphic and
aboveground environmental resources and consequently, stimulated all
growth characters of beet plants. These results were true for both growing
seasons. Similar results were obtained by Kudryashov and Semisal (1992)
and Khalak and Kumaraswamy (1992) found that the hoeing and muich
treatments recorded the highest growth of potato plant. '
1-2 Root characters:

Sugar beet root characters i.e. length (cm), diameter (¢cm) and dry
weight (g/plant) was studied and their response to different non-traditional
methods for weed control. Relevant results presented in Table (4), for
2008/2009 and 2009/2010 growing seasons. It could be conciuded that all
studied weed control treatments whether mechanically and their
combinations succeeded to attain statistical superiority over those of the
untreated control treatment which showed the lowest root dimensions of beet
roots at 120 (DAS).
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However, the application of one or two hoeing with mulching or
burning improved significantly root length, root diameter and root dry weight
of beet plants not only over the untreated check treatment but also over those
of another weed control treatments.

Table (4): Effect of weed control treatments on root characters of sugar
beet at 120 (DAS) during at 2008/2009 and 2009/ 2010

seasons.
Root Characters
C“m"‘t‘*’sﬁ 2008/2009 200972010
Length | Diameter {Dry weight| Length | Diameter |Dry weight

Treatments {cm) cm)  |(g)/plant| {(cm) {cm) |{(g) ! piant
1- Burning 233 08 1233 226 8.8 1156
2- Burning + one
hoeln 25.3 10.5 137.3 23.6 10.6 142.9
ﬁ;si‘:""“g + two 27.3 12.0 194.6 25.6 12.9 203.3
4-Muiching 26.0 11.8 176.8 243 12.2 189.6

-One hoeing +
mulching 273 12.1 203.5 26.6 13.2 233.8
6-Two hoeing +
mulching 27.6 126 218.0 30.3 13.4 239.6
7-Two hoeing 25.3 11.0 155.5 24.0 11.7 165.7
8-Untreated check 226 7.0 108.0 22.0 8.5 101.6
IL.S.D. at 5% 578 2.64 61.01 7.16 2.34 58.60

The highest values of root dimensions were obtained by fwo
hoeing with muiching then one hoeing with mulching followed burning with
two hoeing. These results may show to what extend hoeing with mulching or
burning is very important not only for weed control but also to create suitable
edaphically environmental condition i.e., good aeration, high biotic activity
and increasing availability of some nutrients for sugar beet plant to grow well
away from weed competition on the socil space and soil nutrition. These
findings are in line with those obtained by El-Zouky and Maillet (1998). All
non-traditional methods for weed control treatments increased significantly
root dry weight of beet plant than unweeded check. Comparative resuits
between mulching and burning with hoeing treatments indicate that using two
hoeing with mulching attained the root dry weight of beet plants at 120 (DAS).
it could be noticed that application two or one hoeing with muiching or
burning gave and additional increment in the root dry weight of beet plant. It
is also interesting to note that using two hoeing with mulching, one hoeing
with muiching and burning control with two hoeing attained a superiority
advantage in respect to root dry weight beet plant not only over untreated
control but also over the other treatments whether used alone or in
combination with hoeing treatment. This observation was fairly true in growth
stage. The advantage effect of two and one hoeing with muiching and
burning with two hoeing in relation to root dry weight of sugar beet plants over
the other weed control treatments may be due to is effective capability on
weed elimination compared with other weed control treatments (Table 4). The
lower dry weight of total weeds at growth stages gave to the higher the root
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dry weight. These results are in agreement with those obtained by El-Zouky
and Maillet {1998).
2-Yield components:

Results in Table (5) show that the yield trails of sugar beet plants
affected by non-traditional methods for weed control. Weeds interference in
the unweeded plots reduced significantly alf yield traits of sugar beet plants.
Dollinger and Benz (1994) mentioned that the presence of ( Aethusa
cynapium, L.) in sugar beet field at 8 plant/ m® reduced yield by more than
100 dt/ha compared to weed free areas.

Table (5): Effect of weed control treatments on yield traits of sugar beet
at harvest during 2008/2009 and 2009/ 2010 seasons.

Yield Traits
2008/2009 2009/2010
Characters ~lF = - - =l = —
23 cB|2E5T| 50T RS- K-
Treatments B3| 835|575 53 5|82E|835(23¢8(83¢8
g€=SiF>SlesSla>Sle> SRS la> g
1- Burning 883 | 627 [ 1510 | 1.33 | 1094 | 652 { 1746 | 165
2- Burning + one
hosing 1183 | 779 (1962 | 1.82 | 1107 | 713 | 1820 ) 1.70
3- Burning + two
hoein 17.08 | 964 | 2672 | 287 | 1566 | 843 | 2409 | 263

Muiching 16.05 | 817 | 2322 | 244 | 14.16 | 9.92 | 24.08 | 2.28

-One hoeing +
ulching 18.71 892 | 2863 | 3.19 19.03 | 10.78 | 3082 | 3.25

-Two hoeing +
ulching 2157 1 1171 | 3328 1 3.78 | 20.04 | 1348 | 32.56 | 3.49

-Two hoeln: 1416 | 795 | 2211 | 218 | 1276 ; 846 | 2122 | 198
-Untreated chack 8.80 585 ] 1475 | 1.30 9.93 614 | 16.07 | 1.45

[L.S.D.at 5% 539 | 3.27 | 753 | 004 | 401 | 306 | 748 | 0.72

Elimination weeds by mulching and hoeing treatments increased
significantly sugar beet tops, roots, biological and sugar yields, but significant
superiority remained with two hoeing with mulching treatment which
increased over the untreated check by 100.2, 142.4, 125.6 and 187.8% in the
first season and 119.5, 101.8, 102.6 and 141.4% in the second season
respectively. Above mentioned findings sustained that mulching, burning and
hoeing treatments were not sufficient with themselves in controlling weeds in
sugar beet fields. The application of supplement two or one hoeing for plots
previously for weeded with mulching or burning increased markedly sugar
beet yields. This applied hoeing control survival, and late emerged weed
flushes and minimized weed competition to a great extent, and consequently
favored growth of beet plants. Similar observations were reported by El-
Zouky and Maillet (1998). The highest yield of sugar beet was obtained by
controlling weeds by mulch followed by hoeing treatments. These results may
be due to that hoeing and mulching treatments reduced weed density and
increased yield and surface hoeing may a cerate and improve structure of
some soils, especially those high in sit and very fine sand Kudryashov and
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Semisal (1992); Khalak and Kumaraswamy (1992) and Eberlein et al. (1997).
The successful use of prescribed burning for the contro! of invasive annual
broad leaf and grass species and enhance yield. These results were in
harmony with those obtained by Ditomasc et al (2006); Cisneros and
Zandstra (2008) and Rask et al. (2011).

3- Root juice quality: :

Resultus presented in Table (6) showed the values of quality
parameters i.e., sucrose content, purity %, impurities content i.e. potassium
(K), sodium (Na) and a-amino nitrogen (AN) milleg/100 grams beet during at
2008/2008 and 2009/2010 seasons. Sucrose and purity percentage values
responded significantly and a positive relationship was exhibited for these
quality parameters. There was a remarkable and significant increase in these
tested quality parameters with- applying non-traditional methods for weed
confrol alone or in combination. These results mean that untreated check
treatment gave lowest values, while two hoeing with muiching gave the
higher values.

Table (6): Effect of weed control treatments on juice quality of sugar
beet Combined analysis during 2008/2009 and 2009/2010

seasons.
Characters| - Root Juice Quality

Quality Traits Impurities content milleq / 100 g beet
Treatrments Sucrose % Purity % K Na a-amino-N
1- Burning 15.1 78.5 6.42 1.87 4.47
2- Burning + one ’
hoein 15.4 .. 783 6.39 1.87 433
13- Burning + two -
hoeing 16.8 . 802 5.49 1.75 4.00
4-Mulching 16.2 - 797 6.03 1.82 4.01
5-0ne hoeing +
mulching 171 | . 812 4.89 1.65 4.00
|5-Two hoeing + i
muiching 17.4 - 827 4.486 1.55 4.00
7-Two hoeing 15.5 © 783 6.09 1.85 4.28
B-Untreated check 14.6 75.5 6.58 210 4.69
L5 D at5% 1.06 - 3.47 1.25 0.29 0.37

With regard to sucrose %, the available resultus in Table (6)
revealed that one hoeing with muiching and burning with two hoeing were the
most effective treatments followed by hoeing process two times which
induced the highest values for sucrose conent of sugar beet root. The distinct
influence hoeing with mulching or burning on sucrose content may be due to
the encourage effect of hoeing to roct dimensions and weight and to the
pronounced increase in assimilation organs (tops), consequently increasing
the assimilation and storage process which, in turn, reflected on the amount
of stored sugar in root tissue. These finding are in accordance with those
found by El-Zouky and Maillet (1998). While, Odero et al. (2010} found that
the root and sucrose yield loss per hectare increased as weeds density
increased. This observation may be considered a good indication to the
important of hand hoeing in addition to any weed control application to induce
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a good soil condition for growth consequently more assimilation and, in turn,
increased storage capacity for root sugar which directly increased juice purity
percentage.

On the other hand, we find that there is an inverse relationship
between the sucrose content and purity of the juice and the percentage of
potassium, sodium, a-amino nitrogen (impurities} in the juice, we find that the
more sucrose content, also increases the purity of the juice and conversely
the contrary less percentage of potassium, sodium, a-amino nitrogen
(impurities) in the juice.

CONCLUSION

As a conciusion from the obtained results in this study, the hand hoeing
ance or twice with burning or muiching by rice straw developed the best good
recommendation for the non-traditional methods for weed control in sugar
beet. Moreover, improving growth, and increased yield and guality, also the
relationship between this and decreasing fresh and dry weight of total weeds.
The possibility of using rice straw mulching and burning by cylinder gas
(liquefied petroleum gas) for their many positive effects such as low coasts
and harmony with ecosystem without harmful residual effect in order to
environment free from pollution.
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