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Abstract: During two winter seasons of 2013/2014 and 2014/2015 a field experiments were carried out at the
Agriculture Research and Experiment Center of the Faculty of Agriculture, Moshtohor, Benha University,
Qalyubia  Governorate,  Egypt  to study the effect of weed control treatments (unweeded, one-hand hoeing,
two-hand  hoeing  and  chemical  herbicide  (Acetochlor)  at  a  rate  of  0.750  liter/feddan as pre-emergence,
(one feddan = 0.42ha), potassium fertilizer rates (0, 36 and 72 kg K O/fed) and irrigated after depletion of 40, 602

and 80 % from field capacity (FC) on weed control, yield and its components as well as root quality of sugar
beet (Beta vulgaris L.) cv. Faraida. The obtained results indicated that applied of water at 40% FC produced
the highest total fresh and dry weeds biomass, root, top, gross, white, loss sugar yields, whereas produced the
lowest TSS, sucrose, white and loss sugar percentages in comparison to other treatments. Hand-hoeing twice
resulted in a sharp decrease in total fresh and dry weights of weeds at 75, 90 and 105 days after planting (DAP)
and recorded the highest root yield and its components compared with the other treatments. Whereas, quality
parameters were less affected by using one or two-hand hoeing. Increasing potassium fertilizer level from 0 to
72 kg K O/feddan led to significant increases in all studied traits except Na and -amino nitrogen contents were2

decreased gradually with increasing potassium up to high rate. Irrigation after depletion of 40% FC x hand
hoeing twice x 72 kg K O /fed treatments recorded the highest values of yield and quality parameters. While2

Irrigation after depletion of 80% FC x two- hand hoeing x unfertilized with potassium treatment surpassed to
the other interactions under conditions studies, it was noticed in a sharp decrease in total fresh and dry weights
of weeds in both seasons. 
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INTRODUCTION Egypt. Thus, the first important step of Egyptian strategy

Sugar beet (Beta vulgaris L.) ranks the second area with the lowest irrigation water quantity and saving
important sugar crops after sugar cane in Egypt. the irrigation water. The quantity of water required to
Moreover in Egypt, there was a gap between sugar produce maximum root yield is important as water stress
consumption and production due to increases in the limits  plant  growth  and consequently reduce root yield
country population and also increase in average [1, 2]. Soleymani et al. [3] reported that root yield
consumption of sugar beside limited cultivated area. significantly increased as plants water demand percentage
Increasing sugar crops cultivated area and sugar was increased. On the other hand, El–Hawary et al. [4]
production per unit area are considered the important reported  that  decreasing  irrigation water quantity
national target to minimize the gap between sugar reduced  the  root  yield  and  quality of sugar beet. Abd
consumption and production. Recently, sugar beet has an El-Wahab et al. [5] found that root and sugar yields were
important position in Egyptian crop rotation as a winter increased with increasing irrigation amounts, while
crop in Nile Delta and also in newly reclaimed sandy soil. Sucrose percentage and impurities (Na and K) in the roots
Nowadays, Egypt face problem in amount of irrigation were decreased with increasing irrigation water amounts.
water. The shortage of irrigation water is the most Ramazan et al., [6] found that increasing water deficits
important factor constraining agricultural production in resulted in a relatively lower root and white sugar yields.

is increasing sugar beet productivity and quality from unit
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It is well known that weeds interfere with crop plants three irrigation levels (irrigation after depletion of 40%
causing serious impacts either in the competition for light, from field capacity (Normal irrigation or well water), 60%
water, nutrients and space or in the allelopathy. Weed from field capacity (Moderate irrigation) and 80% from
suppression by shading only begins after the canopy of field capacity (Severe water stress), four weed control
sugar beet leaves grown over the rows and early covered treatments (Unweeded, one-hand hoeing at 4 weeks after
the field. Faster growth of weeds is disadvantageous for planting, two-hand hoeing at 4 and 7 (WAP) and chemical
light and hence photosynthesis needed for sugar beet herbicide (Common name Acetochlor and trade name
plants. Through this light deprivation less energy is Harness 84% EC) at a rate of 0.750 L/feddan (one
available to crop plant for metabolic production and hence feddan=0.42ha) as pre-emergence and potassium fertilizer
growth, yield and its quality of sugar beet plant will be rates (0, 36 and 72 kg/feddan) on root yield and its
reduced. In addition, weeds with branched, vigorous root components, as well as root quality of sugar beet (Beta
systems inhibit the development of sugar beet plants vulgaris L.) cv. Farida. The experimental design was split-
through severe nutrition deprivation. Hand hoeing still split plot with four replications. The main plots were
the conventional weeds control practice in sugar beet in devoted to the irrigation treatments, while weed control
Egypt. In recent years, the hand labor is becoming scare treatments in the sub plots and potassium fertilizer rats in
and their wages have been increased. However, the sub-sub plots, respectively. The experimental unit area
manual weeding could not be perfectly provided. This in was 10.5 square meters consisting of five ridges (3.5 m
turn presents to view the needs for another reasonable long and 60 cm width). Seeds  were  sown  at  a  rate  of  4
alternative. Herbicide treatment alone surpassed some kg/feddan in 29  and 24   September  2013/14  and
hand hoeing treatments in this respect. Abo El-Hassan [7] 2014/15  seasons, on one side of ridge in hills 15 cm apart
found that yield and its components of sugar beet plants between the hills, respectively. The preceding crop was
had significantly affected by weed control treatments. maize in both seasons.  Phosphorus  fertilizer  was applied
Also, Tagour et al., [8] found that in sugar beet two before sowing  at  a rate of 150kg/feddan calcium super
hoeing with mulching gave the highest values of tops, phosphate (15.5% P O ). Nitrogen fertilizer has been
roots, biological and sugar yields. Application of added at a rate of 80 kg N/feddan as Urea (46% N) in two
potassium tends to accelerate photosynthetic activity, equal doses at 30 and 45 days after planting. Normal
translocation of sucrose from the leaves and its cultural practices of growing sugar beet were done
accumulation in roots. according to the recommendations of this district. At 70,

The effect of different rates of potassium fertilizer on 90 and 105 DAP, weeds were hand pulled from one square
yield and  quality  of  sugar  beet  were reported by meter in the middle of each plot, then the total fresh and
Ibrahim et al. [9], who found that the highest sucrose dry weights (g) for broad and narrow weeds were
percentage and juice purity were achieved with K estimated. At the same growth periods, random samples
application up to 228.5 kg K O ha . Also, Abdelaal et al. of 5 sugar beet plants from each plot were taken to2

1

[10] cleared that fertilization of potassium at rate of 48 kg estimate the number of leaves per plant, fresh and dry
K O/feddan  gave  highest  values of root percentage of weights (g) in the whole plant. At harvest time, a sample2

- amino N, Na and K. On the contrary, a gradual of 5 plants was randomly taken from each plot to
reduction in sucrose% had been detected with increasing determine the following characteristics: root and top
potassium level over 36 kg K O/feddan. weights (g/plant). The plants of middle three ridges were2

Therefore, this investigation was carried out to study taken from each plot to determine the following yield and
the effect of weed control treatments, potassium fertilizer its components: 
rates on root yield and its components, as well as root
quality of sugar beet plants grown under different water Top yield (ton/feddan). 
stresses conditions. Root yield (ton/feddan).

MATERIALS AND METHODS (ton/feddan) x gross sugar (%).

Two field experiments were carried out at the Faculty (ton/feddan) x white sugar (%).
of Agriculture, Moshtohor, Benha University, Egypt Losses sugar yield (kg/feddan) = Root yield
during 2013/14 and 2014/15 seasons to study the effect of (kg/feddan) x loss sugar (%).

th th

2 5

Gross sugar yield (ton/feddan) = Root yield

White sugar yield (ton/feddan) = Root yield
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Root Quality: A representative sample of sugar beet roots pumilum (Shikoria), Beta vulgaris L. (Sea beet), Malva
from each treatment was taken to estimate the parviflora (Little mallow), Ammi majus (Common bishop),
technological characteristics as follow: Sonchus oleraceus L. (Sow thistle), Brassica nigra L.

Total Soluble Solids (TSS %): It was measured in juice of broad leaved weeds. In this concern, data in Table 1
fresh roots by using Hand Refractometer. indicated that total fresh and dry weight of weeds at 75, 90

Sucrose % (Gross Sugar %): Sucrose (expressed as Pol after depletion of 40% followed by irrigation after
%) in fresh samples by Automatic Sugar Polarimetric depletion of 60% from field capacity. However, the lowest
according to McGinnus [11]. was obtained by irrigation after depletion of 80% from

Purity %: Purity % was calculated according to the of excessive water use by weeds may be advantageous in
following equation: the context of weed/crop competition, provided the weed

deficit [17].

Sodium and Potassium Contents in the Juice: By auto two-hand hoeing  or  chemical  herbicide  (Harness) as
analyzer described by Cooke and Scott [12]. pre-emergence treatment at a rate of 750 cm /feddan

Alpha Amino Nitrogen Content in meq/100 g of Root: associated with sugar beet plants in comparison to the
Was determined by Automatic Sugar Polarimetric. unweeded.  However,  using hand- hoeing twice at 4 and

Extractable White Sugar%: Calculated according to and dry weight of weeds compared to the plants received
Harvey and Dutton [13] as follow: one-hand hoeing or unweeded check, that is true in both

Z  = pol-[0.343(K+Na) + 0.094 N  + 0.29] of weeds were decreased by using weed controlB Bi

where: from planting. Fresh and dry biomass of total weeds
Z = Corrected sugar content (% per beet) or extractable associated  with  sugar  beet  plants  significantlyB

white sugar increased by increasing potassium fertilizer level from zero
Pol = Gross sugar % to 72 kg K O /feddan at 75, 90 and 105 DAP in both
N = -amino-N determined by the “blue number growing seasons (Table 1). Also results shows that abi

method”. gradually increase in fresh and dry weights of total weeds

Loss Sugar% = Gross sugar % - White sugar % irrigated with 40% from field capacity. Results in Table 2

Statistical Analysis: The analysis of variance procedure weights of total weeds were significantly increased by
of split-split plot design according to Snedecor and irrigation after depletion of 40% from field capacity x
Cochran [14] by using CoStat programme. The combined unweeded  x  high K level (72 kg K O/fed.) at 75, 90 and
analysis of two seasons was done according to Steel and 105 DAP, while the lowest were observed by Irrigation
Torrie [15] and the treatments means were compared using after depletion of 80% from field capacity x hand hoeing
Duncan s Multiple Range Test [16] at 5% of probability twice x 0 kg K O /fed.'

and LSD test at 5% of probability used for the interaction
between irrigation, weed control treatments and Yield  and  its  Components: The results presented in
potassium fertilizer levels. Table 3 indicated that increasing the water depletion of

RESULTS AND DISCUSSION decreased the root and top weight/plant as well as root

Weed Growth: The major weeds present on the Wahab et al. [5] found that increasing depletion level of
experimental site included Avena spp. (Wild oat), Phalaris soil moisture significantly decreased yields of top, root
spp. (Canary grass) as narrow leaved weeds, Cichorum and sugar (ton/fed.). Root and top weights were gradually

(Black mustard) and Rumex dentatus L. (Sheep sorrel) as

and 105 DAP were significantly increased with irrigation

field capacity in both growing seasons. This characteristic

can survive and reproduce under the resultant soil water

Data  in  Table  1  show  that,  using   one-hand or

3

resulted decrease in a total fresh and dry weight of weeds

7  weeks  after planting produced the lowest total fresh

seasons.  Abo  El-Hassan  [7]  reported  that  dry  weight

treatments compared to unweeded after 60 and 90 days

2

at 75, 90 and 105 DAP in both seasons, when plants

show that, in both growing seasons, fresh and dry

2

2

field capacity from 40 to 60 and /or 80% significantly

and top yields (ton/fed.) of sugar beet plants. Abd El-
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Table 1: Effect of irrigation, weed control and potassium fertilizer treatments on total fresh and dry weight of weeds of sugar beet (combined analysis of 2013/14
and 2014/15 seasons)

Total fresh weight of weeds (g/m ) Total dry weight of weeds (g/m )2 2

-------------------------------------------------------------------------------------------------------------------------
                           Treatments Days after planting

75 90 105 75 90 105
Irrigation After depletion 40% from FC 462.32 a 756.07 a 1183.18 a 64.13 a 115.55 a 204.00 a

60% from FC 448.16 b 689.29 b 1069.46 b 62.18 b 105.25 b 184.40 b
80% from FC 440.82 c 668.45 c 1021.88 c 61.11 c 101.96 c 175.97 c

Weed control Unweeded 1179.24 a 1764.36 a 2625.22 a 163.84 a 269.98 a 453.07 a
One-hand hoeing 228.53 c 381.07 c 625.97 c 31.74 c 57.93 c 107.69 c
Two-hand hoeing 56.11 d 107.06 d 190.98 d 7.73 d 16.45 d 33.34 d
Acetochlor 337.85 b 565.94 b 923.86 b 46.58 b 85.98 b 158.39 b

K O (Kg /fed.) 0 443.35 c 690.35 c 1071.86 c 61.49 c 105.35 c 184.64 c2

36 450.72 b 706.98 b 1096.36 b 62.51 b 107.95 b 188.98 b
72 457.22 a 716.49 a 1106.31 a 63.42 a 109.46 a 190.74 a

Table 2: Effect of the interaction between irrigation, weed control and potassium fertilizer treatments on total fresh and dry weight of weeds of sugar beet
(combined analysis of 2013/14 and 2014/15 seasons)

Treatments Total fresh weight of weeds (g/m ) Total dry weight of weeds (g/m )2 2

------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------------
Irrigation Weed control K O (kg/fed.) Days after planting 2

75 90 105 75 90 105
40% from FC Unweeded 0 1202.90 1871.91 2800.94 167.14 286.58 483.10

36 1209.28 1897.97 2846.4 168.09 290.63 491.08
72 1215.96 1912.47 2869.49 169.01 292.89 495.22

One-hand hoeing 0 225.50 391.30 664.84 31.25 59.52 114.74
36 237.13 412. 04 692.05 32.87 62.69 119.37
72 243.18 426.94 704.34 33.73 64.94 121.49

Two-hand hoeing 0 55.97 105.10 197.92 7.71 16.07 34.59
36 59.09 113.93 211.06 8.17 17.52 36.94
72 61.61 120.84 216.21 8.57 18.65 37.80

Acetochlor 0 342.12 591.93 978.81 47.15 90.04 167.67
36 346.16 609.86 1002.67 47.72 92.86 172.06
72 348.88 618.58 1013.45 48.11 94.23 173.99

60% from FC Unweeded 0 1162.27 1709.66 2542.15 161.50 261.67 438.80
36 1174.64 1732.60 2581.95 163.17 265.31 445.96
72 1185.49 1741.71 2594.18 164.66 266.62 448.25

One-hand hoeing 0 213.68 356.53 594.14 29.85 54.07 102.21
36 226.82 371.47 616.32 31.64 56.37 106.03
72 238.36 382.13 625.11 33.21 58.03 107.57

Two-hand hoeing 0 52.08 95.21 178.14 7.13 14.54 31.12
36 54.82 104.08 189.57 7.53 16.02 33.11
72 57.66 109.36 194.51 7.94 16.92 33.94

Acetochlor 0 333.49 542.58 887.81 45.98 82.40 152.05
36 337.28 559.59 911.68 46.50 84.99 156.29
72 341.31 566.59 918.00 47.07 86.11 157.43

80% from FC Unweeded 0 1142.94 1651.19 2434.63 158.80 252.25 419.79
36 1153.19 1674.03 2471.68 160.15 255.79 426.49
72 1166.50 1687.67 2485.6 162.07 258.12 428.95

One-hand hoeing 0 212.59 351.11 563.19 29.46 53.36 96.51
36 224.12 363.90 581.95 31.06 55.40 99.78
72 235.35 374.17 591.80 32.59 57.01 101.50

Two-hand hoeing 0 50.58 97.17 168.99 6.94 14.87 29.47
36 55.36 105.88 179.08 7.63 16.24 31.19
72 57.79 112.02 183.37 7.99 17.25 31.94

Acetochlor 0 326.09 520.47 850.79 44.97 78.84 145.68
36 330.73 538.41 871.87 45.59 81.60 149.48
72 334.53 545.42 879.63 46.14 82.72 150.83

LSD 0.05 -- 2.25 5.70 5.70 0.32 0.31 1.26
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Table 3: Effect of irrigation, weed control and potassium fertilizer treatments on yield and yield components of sugar beet (combined analysis of 2013/14 and
2014/15 seasons)

Root Top Root yield Top yield Gross sugar White sugar Loss sugar
Treatments weight (g) weight (g) (ton/fed.) (ton / fed.) yield (t/fed) yield (t/fed) yield (kg/fed)
Irrigation After depletion 40% from FC 712.26 a 469.07 a 19.01 a 8.74 a 3.24 a 2.78 a 468.89 a

60% from FC 654.31 b 406.00 b 16.94 b 8.02 b 2.98 b 2.56 b 428.22 b
80% from FC 589.59 c 369.05 c 15.49 c 7.54 c 2.87 c 2.49 c 388.94 c

Weed control Unweeded 111.90 d 77.46 d 5.42 d 2.94 d 0.92 d 0.79 d 128.24 d
One-hand hoeing 864.08 b 562.06 b 21.90 b 10.21 b 4.01 b 3.46 b 551.94 b
Two-hand hoeing 1077.06 a 713.14 a 26.19 a 12.40 a 4.85 a 4.19 a 662.55 a
Acetochlor 555.16 c 306.16 c 15.09 c 6.86 c 2.57 c 2.20 c 372.01 c

K O (Kg/fed.) 0 637.53 c 404.67 c 15.97 c 7.49 c 2.70 c 2.32 c 386.63 c2

36 656.57 b 418.04 b 17.47 b 8.31 b 3.14 b 2.70 b 437.61 b
72 662.04 a 421.42 a 18.00 a 8.51 a 3.30 a 2.84 a 461.81 a

decreased by increasing water stress from 40 to 60% and and 635.48, 212.92 and 151.08 and 521.90 and 406.98
80%. The plants received normal irrigation (40% depletion g/plant, respectively. Rola and Rola [20] indicated that
from FC) produced the highest root and top weights, root yields of sugar beet decreased with increasing
while applied of 80 % (severe water stress) produced the density of red root pigweed (Amaranthus retoflexus L.).
lowest. Such reduction in these traits estimated by 17.22 Root and top yields of sugar beet plants were
% and 21.37%, respectively. significantly increased by using two-hand hoeing

Data presented in Table 3 showed that sugar beet compared to the other treatments used. The highest root
plants subjected under severe water stress resulted in a and top yields (26.19 and 12.40 ton/fed.) was obtained
sharp decrease in root and top yield (ton/fed.) compared using two-hand hoeing, while the lowest (5.42 and 2.94
to the plants subjected under moderate or normal ton/fed.) was produced with unweeded check,
irrigation. The plants exposed to sever stress produced respectively. Also, the treatment of two-hand hoeing
the lowest root and top yield (15.49 and 7.54 ton/fed.), recorded  higher  values  than  the treatments received
while it was increased up to 16.94 and 8.02 ton/feddan by one-hand hoeing or Harness chemical herbicide. The
applying moderate irrigation (60% FC), respectively. increase of root and top yields estimated by 19.59 and
Results of irrigation treatments showed that the optimum 21.45 % and by 73.59 and 80.86 %, respectively. This
soil water content for root yield is 70% of field capacity observation may be considered a good indication to the
with 78.5 t/ha. The minimum root yield (52.5 t/ha) was important of hand hoeing in addition to any weed control
observed at 90% of field capacity [18]. In this context, the application to induce a good soil condition for growth
losses sugar yield was also affected by different water consequently more assimilation and, in turn, increased
depletion, it was gradually decreased with increasing the storage capacity for root sugar. The reduction in gross
water depletion from normal irrigation to moderate and/or and white sugar yields was 3.93 and 3.40, 2.28 and 1.99
sever water stress. On the other hand, the highest gross ton/fed., respectively. Also, the same trend was also
and white sugar yields (3.24 and 2.78 ton/fed.) were noticed with the losses of sugar yield, which the treatment
obtained by applying well water i.e. when the sugar plants of two-hand hoeing recorded higher values than the other
irrigated with 40% FC. Probably increasing white sugar treatments used. Tagour et al., [8] found that concerning
content under drought stress conditions is due to the effect of weed control methods treatments on yield
increasing percentage of sugar content in root [19]. components of sugar beet plants, corresponding data

The results presented in Table 3 indicated that the cleared that two hoeing with mulching gave the highest
root and top weight/plant as well as root and top yields values of tops, roots, biological and sugar yields.
(ton/fed.) of sugar beet plants were significantly increased The application of potassium fertilizer tends to
with using hand-hoeing twice followed by one-hand accelerate photosynthetic activity, translocation of
hoeing compared to the treatments received chemical sucrose  from  the leaves and its accumulation in roots.
herbicide (Harness) or with unweeded check. Root and The beneficial effects of potassium in improving sugar
top yields were increased by using two-hand hoeing beet productivity may be attributed to its enhancement
compared to the unweeded check or one-hand hoeing and effects on increasing plant metabolic activity. The results
chemical herbicide (Harness). Such increases in root and presented in Table 3 indicated that the root and top
top yield by using two-hand hoeing estimated by 956.16 yields/plant as well as root length and diameter, root and
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top yields (ton/fed.) of sugar beet plants were the same water depletion level by 3.80 % and 5.70 % in
significantly increased with increasing potassium fertilizer comparison to irrigation depletion of 60 or 40% FC,
levels from 0 to 36 and 72 kg/fed. El-Moursy et al. [21] respectively. Potassium and -amino nitrogen contents in
showed that applying potassium fertilizer level up to 48 kg the juice were also slightly increased by increasing the
K O/fed markedly enhanced root fresh weight/plant, root, level of water depletion up to 80% FC. These contents2

top and sugar yields/fed. The highest values of root, top seem to be the same with all irrigation treatments used.
and sugar yields/feddan were obtained from application However,  the  plants  received  moderate water stress
of 72 kg K O/fed. The highest gross and white sugar (60% FC) produced the higher Na content than the plants2

yields (3.30 and 2.84 ton/fed.) were obtained by adding irrigated with well water (40% FC). Abd El-Wahab et al.
72kg K/fed., while the lowest (2.70 and 2.32 ton/fed.) was [5] reported that sucrose percentage and impurities (Na
obtained with untreated plants, respectively. However, a and K) in the roots were decreased with increasing
slight  increase  was noticed when potassium was irrigation water amounts. The total soluble solids (TSS %)
increased from 36 to 72 kg /fed. Data also cleared that the was also increased when plants subjected under severe
losses sugar yield was also increased by increasing drought conditions. A slight increase in TSS was
potassium application up to high level. The highest losses observed between the moderate and severe drought
sugar yield (461.81 kg/fed.) was obtained with high level stresses, while the TSS was decreased up to 19.89% with
of potassium, while  the lowest (386.63 kg/fed.) was applying normal irrigation. The same trend was observed
obtained with untreated plants (Table 3). Hilal [22] with white sugar (%), whereas, applied the moderate
reported that top, root and sugar yields (t/fed.) were irrigation resulted in an increase in loss sugar (%)
increased significantly with increasing potassium fertilizer compared to the treatment received well water (Table 5).
rates. Also, Mehrandish et al. [1] found that potassium Abo-Shady et al. [23] reported that increasing the
application rates had significant effect on root yield, drought period (irrigation every seven weeks) resulted in
shoot yield and sugar yield. a significant increase in gross sugar % and white sugar %,

Data presented in Table 4 indicated that the while the soluble non-sugar content, gross and white
interaction between different irrigation levels, weed sugar yields (t/fed.), loss sugar yield as well as juice
control treatments and different potassium fertilizers rates. purity were not affected by the different irrigation
In general, applying two-hand hoeing with high rates of intervals. While, Neseim et al. [24] cleared that drought
potassium increased the all yield and yield components stress significantly reduced root yield and white
when plants subjected under normal irrigation. The sugar/fed. Meanwhile, no significant differences were
highest root and top yields per plant (1189.66 and 822.64g) found in the percentage of sodium, potassium, alpha-
was  observed  with the treatment received well water with amino nitrogen, impurities, sucrose, sucrose recovery,
high rates of potassium and two-hand hoeing, purity and total soluble solids (TSS).
respectively. On the other hand, the unweeded plants The results presented in Table 5 showed the all
subjected under severe drought stress and unfertilized quality parameters  were less affected by using one or
with potassium lead to the least root and top yields (96.15 two-hand hoeing, where the differences between them are
and 63.09 g), respectively. Concerning, root and top yields very few. However, sucrose % was decreased to 16.99 and
(ton/fed.), the highest values (30.15 and 13.99 ton/fed.) 17.06 with unweeded check or Harness chemical herbicide
were obtained by applying well water (40%) x two-hand compared to one or two-hand hoeing (18.33 and 18.52%),
hoeing x high potassium rate (72 kg K O/fed.), while the respectively. Purity % was also less affected by weed2

lowest (4.28 and 2.35 ton/fed.) when plants subjected control treatments, where it was increased only with the
under severe drought stress x unweeded x unfertilized treatments received one or two- hand hoeing. In this
potassium, respectively. The same trends were observed context, applied the three weed control treatments
with gross, white and losses sugar yields (Table 4). produced the same contents of K and Na in juice, while it

Quality Parameters: Data presented in Table 5 indicated weed control treatments, however the -amino nitrogen
that under severe water stress (80% FC) the most quality was increased by using one or two-hand hoeing
parameters were increased in comparison to other two compared to unweeded or chemical herbicide. The same
irrigation treatments. A slight increase was noticed in trend was observed with TSS %, white and loss sugar
sucrose % when sugar beet plants exposed to severe (Table 5). Abd El-Aal [25] indicated that TSS % values did
drought stress, while the purity % was increased under not  significantly  differ  between  weeded  and  unweeded

was decreased with unweeded compared to the other
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Table 4: Effect of the interaction between irrigation, weed control treatments and potassium fertilizer levels on yield and yield components of sugar beet
(combined analysis of 2013/14 and 2014/15 seasons)

Treatments
-------------------------------------------------------------- Root Top Root yield Top yield Gross sugar White sugar Losses sugar
Irrigation Weed control K O (kg/fed.) weight (g) weight (g) (ton / fed.) (ton / fed.) yield (t/fed) yield (t/fed) yield (kg/fed)2

40% from FC Unweeded 0 115.70 83.73 5.47 2.78 0.83 0.71 121.35
36 124.41 89.46 6.32 3.34 1.00 0.85 147.52
72 127.91 91.91 6.57 3.45 1.06 0.90 154.27

One-hand hoeing 0 922.34 617.21 22.84 10.28 3.84 3.29 545.43
36 952.21 638.01 24.36 11.25 4.36 3.75 605.90
72 957.56 642.97 25.02 11.35h 4.58 3.94 636.50

Two-hand hoeing 0 1152.63 795.45 26.88 12.36 4.73 4.09 640.55
36 1184.58 819.10 29.37 13.66 5.50 4.77 738.07
72 1189.66 822.64 30.15 13.99 5.77 4.98 792.23

Acetochlor 0 591.86 330.28 15.62 6.82 2.43 2.07 364.89
36 610.73 348.08 17.43 7.72 2.88 2.45 425.48
72 617.47 350.02 18.13 7.92 3.06 2.61 454.58

60% from FC Unweeded 0 106.16 73.18 4.76 2.53 0.74 0.63 111.19
36 113.03 78.21 5.51 3.16 0.91 0.78 131.16
72 115.97 80.27 5.72 3.23 0.96 0.82 140.49

One-hand hoeing 0 848.48 536.43 20.58 9.60 3.56 3.05 514.17
36 872.33 551.89 21.93 10.25 4.04 3.48 561.83
72 879.54 555.88 22.53 10.48 4.24 3.65 591.97

Two-hand hoeing 0 1060.09 680.54 24.20 11.38 4.39 3.79 597.06
36 1089.83 699.58 26.45 12.52 5.10 4.43 675.84
72 1094.64 703.53 27.13 12.80 5.35 4.64 705.34

Acetochlor 0 546.53 296.70 13.59 6.21 2.20 1.87 328.22
36 559.65 305.27 15.17 6.92 2.61 2.23 377.27
72 565.42 310.50 15.77 7.21 2.77 2.36 404.16

80% from FC Unweeded 0 96.15 63.09 4.28 2.35 0.70 0.60 103.03
36 102.53 67.79 4.95 2.77 0.86 0.74 118.76
72 105.23 69.52 5.16 2.88 0.91 0.78 126.45

One-hand hoeing 0 764.85 495.21 18.92 9.02 3.45 2.98 467.71
36 786.89 508.68 20.17 9.71 3.91 3.40 513.97
72 792.47 512.29 20.72 9.92 4.11 3.58 530.02

Two-hand hoeing 0 954.78 619.63 22.26 10.83 4.25 3.70 551.34
36 978.90 637.34 24.34 11.92 4.94 4.32 617.89
72 988.45 640.50 24.95 12.17 5.18 4.53 644.69

Acetochlor 0 490.83 264.58 12.23 5.67 2.08 1.79 294.73
36 503.79 273.04 13.65 6.51 2.47 2.13 337.71
72 510.21 276.96 14.20 6.74 2.62 2.26 361.06

LSD 0.05 1.30 1.37 0.07 0.11 0.013 0.012 0.002 --

Table 5: Effect of irrigation, weed control and potassium fertilizer treatments on root quality of sugar beet (pooled data of two successive seasons).
K Na -amino-N

Treatments Sucrose (%) Purity (%) TSS (%) White sugar (%) Loss sugar (%) --------- meq/100g beet --------
Irrigation After depletion 40% from FC 17.05 85.70 19.89 14.62 2.43 3.83 1.73 2.47

60% from FC 17.61 87.60 20.11 15.12 2.50 3.83 1.91 2.54
80% from FC 18.54 91.40 20.28 16.05 2.49 3.85 1.85 2.59

Weed control Unweeded 16.99 86.56 19.63 14.56 2.43 3.81 1.81 2.28
One-hand hoeing 18.33 89.86 20.40 15.81 2.52 3.84 1.87 2.88
Two-hand hoeing 18.52 89.29 20.74 16.01 2.51 3.84 1.87 2.80
Acetochlor 17.06 86.64 19.69 14.59 2.46 3.84 1.87 2.31

K O (Kg/fed.) 0 16.91 86.76 19.49 14.51 2.40 3.51 1.93 2.602

36 17.96 88.95 20.19 15.48 2.48 3.84 1.84 2.53
72 18.33 88.99 20.59 15.79 2.53 4.16 1.71 2.48
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Table 6: Effect of the interaction between irrigation, weed control and potassium fertilizer treatments on root quality of sugar beet (pooled data of two successive
seasons)

Treatments
------------------------------------------------------------ K Na -amino-N
Irrigation Weed control K O (Kg/fed.) Sucrose (%) Purity (%) TSS (%) White sugar (%) Loss sugar (%) ------ meq/100g beet -------2

40% from FC Unweeded 0 15.14 81.40 18.60 12.92 2.22 3.47 1.63 1.92
36 15.85 83.00 19.10 13.52 2.33 3.80 1.67 1.78
72 16.10 83.41 19.30 13.75 2.35 4.12 1.37 1.85

One-hand hoeing 0 16.81 86.20 19.50 14.42 2.39 3.52 1.79 2.94
36 17.89 88.15 20.30 15.41 2.49 3.85 1.77 2.87
72 18.29 87.93 20.80 15.75 2.54 4.17 1.64 2.78

Two-hand hoeing 0 17.61 87.61 20.10 15.23 2.38 3.47 1.84 2.89
36 18.74 89.24 21.00 16.23 2.51 3.87 1.81 2.92
72 19.15 88.68 21.60 16.53 2.63 4.14 1.89 2.87

Acetochlor 0 15.58 82.00 19.00 13.24 2.34 3.52 1.81 2.32
36 16.53 84.75 19.50 14.08 2.44 3.83 1.82 2.27
72 16.88 84.83 19.90 14.37 2.51 4.14 1.71 2.25

60% from FC Unweeded 0 15.52 82.63 18.79 13.18 2.34 3.47 1.94 2.05
36 16.48 85.83 19.20 14.10 2.38 3.78 1.76 2.03
72 16.74 85.86 19.49 14.28 2.46 4.10 1.67 1.99

One-hand hoeing 0 17.30 87.86 19.70 14.81 2.50 3.51 2.12 2.95
36 18.42 89.43 20.60 15.86 2.56 3.84 1.99 2.90
72 18.83 89.64 21.01 16.20 2.63 4.16 1.87 2.87

Two-hand hoeing 0 18.13 89.30 20.30 15.66 2.47 3.55 1.99 2.95
36 19.30 90.59 21.30 16.74 2.55 3.87 1.93 2.93
72 19.72 90.40 21.82 17.12 2.60 4.20 1.74 2.90

Acetochlor 0 16.20 84.40 19.19 13.78 2.42 3.49 2.06 2.36
36 17.18 86.77 19.80 14.69 2.49 3.82 1.97 2.25
72 17.55 87.32 20.10 14.99 2.56 4.15 1.85 2.28

80% from FC Unweeded 0 16.33 86.07 18.97 13.92 2.41 3.49 2.08 2.20
36 17.34 89.42 19.39 14.94 2.40 3.80 1.75 2.17
72 17.61 89.45 19.69 15.16 2.45 4.12 1.59 2.15

One-hand hoeing 0 18.21 91.54 19.89 15.74 2.47 3.52 2.01 3.03
36 19.39 93.67 20.70 16.84 2.55 3.85 1.93 2.93
72 19.82 93.93 21.10 17.26 2.56 4.17 1.71 2.67

Two-hand hoeing 0 19.08 93.05 20.50 16.60 2.48 3.56 1.96 3.12
36 20.31 94.91 21.40 17.77 2.54 3.89 1.85 2.98
72 20.76 94.22 22.03 18.18 2.58 4.22 1.70 2.80

Acetochlor 0 17.04 87.92 19.38 14.63 2.41 3.54 1.98 2.42
36 18.08 90.41 20.00 15.61 2.47 3.86 1.87 2.32
72 18.47 90.99 20.30 15.93 2.54 4.17 1.77 2.29

sugar beet plots. Abo El-Hassan [7] found that sucrose amino nitrogen were decreased. The TSS, white and loss
percentage had significantly affected by weed control sugar were less affected by adding potassium fertilizer
treatments, whereas TSS and purity % did not and slight increases were noticed with high level of
significantly affect by weed control treatments. Increasing potassium (Table 5). Abdelaal et al., [10] cleared that
of potassium fertilizer rate from 0 to 36 and/or 72 kg K O fertilization of potassium at rate of 48 kg K O/feddan gave2

/feddan increased the all quality parameters (Table 5). highest values of root the percentage of -amino N, Na
Sucrose% was gradually increased by increasing the and K. On the contrary, a gradual reduction in sucrose%
potassium rate up to 72kg/feddan where the highest had been detected with increasing potassium level over 36
sucrose (18.33%) was obtained by applying high K rate, kg K O/fed.
while the lowest (16.91%) with unfertilized plants. Purity In  general, it is cleared that from the results
% produced the highest values (88.95 and 88.99%) with presented in Table 6 under all irrigation treatments
applying 36 or 72kg K/fed., while the lowest (86.76%) was associated with different weed control treatments showed
obtained with unfertilized plants, respectively. Increasing an increase in sucrose percentage with potassium fertilizer
of K application up to high rates resulted in a gradually up to high rate. Applied of 80% FC x hand hoeing twice x
increased in K content in the juice. On contrast, Na and - 72 kg K/feddan  produced the highest sucrose percentage

2

2
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(20.76), while the lowest (15.14) was recorded with normal 5. Abd El-Wahab, S.A., A.A. Amer, M.I. El-Shahawy
irrigation x unweeded x unfertilized treatment. Also, the and M.M. Sobh, 1996. Effect of different irrigation
plants exposed to severe drought stress associated with amounts and potassium fertilizer rates on yield and
hand hoeing twice and fertilized with 36 or 72 kg K O quality of sugar beet and water efficiencies. J. Agric.2

produced the highest purity percentage (94.91 and 94.22), Sci. Mansoura Univ., 21(12): 4687-4699.
respectively, while the least purity percentage was 6. Ramazan, T., S.H. Sinan and A. Bilal, 2011. Effect of
recorded by applying well water associated with different  drip  irrigation  regimes  on  sugar  beet
unweeded or chemical herbicide and unfertilized with (Beta vulgaris L.) yield, quality and water use
potassium (81.40 and 82.00), respectively. The results in efficiency  in  Middle  Anatolian, Turkey. Irrig. Sci.,
Table 6 indicated that the K content in juice was increased 29: 79-89.
gradually  with  increasing  potassium up to high rate with 7. Abo El-Hassan, R.G.M., 2010. Improving the
applying all irrigation treatment associated with all weed efficiency of some herbicides in weed control in
control treatments. On the other hand, under the same sugar beet by some adjuvants. M.Sc. Thesis, Fac.
conditions the Na and -amino nitrogen contents were Agric. Cairo Univ.
gradually decreased. The results in Table 6 indicated that 8. Tagour, R.M.H., G.M. Abd El-Hamed, R.A. Mousa
the TSS content, white and loss sugar percentages were and H.M. Sarhan, 2012. Integration effects of
increased gradually with increasing potassium up to high mulching and burning with hoeing on sugar beet and
rate with applying all irrigation treatment associated with associated weeds. J. Plant Production, Mansoura
all weed control treatments. However, the highest TSS Univ., 3 (5): 715-727. 
and white sugar percentages (22.03 and 18.18) were 9. Ibrahim, M.M., M.R. Khalifa, M.A Koriem, F.L. Zein
obtained by applying 80% FC associated with two-hand and E.H. Omar, 2002. Yield and quality of sugar beet
hoeing in combination with high potassium rate, while the crop as affected by mid to late season drought and
highest  loss  sugar percentage (2.63) when plants potassium fertilization  at  North  Nile  Delta.  Egypt.
received well water or moderate water stress associated J. Soil Sci., 42(1): 87-102. 
with two-hand hoeing x high potassium rate (Table 6). 10. Abdelaal, Kh.A.A., Sh.A. Badawy and Sh.M.M.
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