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ABSTRACT

Two field experiments were carried out at Shandaweel Agricultural Research Station (latitude of 26
33° N and longitude of 31 41°E), Sohag Governorate, Egypt in 2018/2019 and 2019/2020 seasons to study
efficacy of some integrated weed control treatments (removing or burning cane trash; hoeing and Ready
Peck, Clomdi, Lumax, Garlone herbicides) on yield and quality of sugarcane 1% ratoon of G.2003-47
variety (Giza-3). A randomized complete block design in a split-plot arrangement with three replications
was used. The results showed that the removal of plant cane trash out of the field resulted in significant
increases in millable cane height, number of millable canes, cane and sugar yields/fed of the 1 cane ratoon
crop. However, cane trash treatments had insignificant effect on weed traits, millable cane diameter and
juice quality. The applied herbicides and hoeing (twice) negatively and significantly affected fresh, dry
weight of both grassy and broad-leaved weeds and their total weight, compared to un-weeded plots. The
applied herbicides and hoeing appreciably increased millable cane height, number of millable canes,
sucrose%, sugar recovery%, cane and sugar yields. Hoeing was the most effective in weed eradication,
resulting in higher sugarcane traits, compared with the other treatments. The effects of interactions among
the studied factors on sugarcane and/or weed traits were discussed. Under conditions of the present study,

the removal of trash of the plant cane crop out of the field, with hand hoeing twice can be concluded to
attain the highest cane and sugar yields of 1% ratoon cane crop.
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INTRODUCTION

A considerable amount of cane residue represented
in dry leaves (trash) are left in the field after sugarcane
harvesting. The disposal of this residue out of the field is
an important practice to ensure an appropriate condition for
cane ratoon emergence. Crop trash burning is an
inexpensive and effective method to remove excessive
residue to facilitate the following agricultural practices and
to control pests and weeds. However, burning crop trash,
generally practiced by cane growers, has become a major
environmental problem that causes serious health risks
resulted from smoke causing significant air pollution.
Moreover, burning of sugarcane trash has profound
negative impacts where, it destroys the soil organic matter,
exposes the soil to erosion and harms microorganisms.

Nowadays, environmental organizations are calling
for not to burn agricultural waste to reduce environmental
pollution and benefit from it by recycling in other industrial
purposes (Liu, et al. 2010). Malhi and Kutcher (2007)
observed considerable nutrient losses (C, P, N, and others)
by volatilization owing to the burning crop residues in the
field. Aquino, et al. (2018) cleared that harvesting system
that does not include burning residue resulted in increased
cane and sugar production, while, the field cane harvest
burning system reduced sugarcane production compared to
other treatments. Ball-Coelho, et al. (1993) examined that
effect of burning crop residues on sugarcane yield and C,
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N, and P cycles. They found that harvestable cane yield of
the 1% ratoon crop was greater without burning the trash.
Generally, the increase in weed growth by one
kilogram corresponds to a reduction in one kilogram of
crop due to the competition with crop plants for growth
factors as water, solar radiation and nutrients. Hence, weed
control in sugarcane field in the early stage becomes of a
paramount importance to decease their population density
and growth, duration of weed infestation as well as their
competing ability with crop plants. In this respect, Singh
and Menhi (2008) found that plots receiving manual
hoeing at 20, 40 and 60 days after planting (DAP) resulted
in minimum weed density (58.3/m?) as well as weed dry
matter (15.1 g/m?) and thus proved highly effective. The
highest weed control efficiency at 60, 90 and 120 DAP
worked out to be 42.6, 58.5 and 67.8%, respectively under
this treatment. El-Shafai, et al. (2010) showed that
practicing hand hoeing three times at 25, 45 and 65 DAP to
get rid of weeds associated to sugarcane plants resulted in a
reduction in weed weight/m? as well as highest values of
the studied traits, while the un-weeded plots gave the
lowest ones. Fakkar, et al. (2009) observed that using of
hand hoeing three times significantly reduced weed weight,
which positively reflected in getting the highest values of
stalk height, diameter, brix, sucrose and sugar recovery
percentages as well as millable canes, cane and sugar
yields, as compared to the un-weeded treatment. Galal, et
al. (2015) stated that hand hoeing twice at 30 and 60 DAP
reduced the dry weight of the annual broad-leaved weed
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called Morning-glory (ipomeae spp.) associated to cane
plants and gave the highest values of stalk height and
diameter, brix, sucrose and sugar recovery percentages as
well as number of millable canes, cane and sugar yields.
Fakkar, et al. (2017) showed that the most effective
treatment in eliminating both grassy and broadleaved
weeds was hand hoeing three times and led to increases in
stalk height, number of millable canes, cane and sugar
yields/fed. Jogi, et al. (2019) disclosed that hand hoeing
three times resulted in 94.27 m?2 weed density, 39.33%
weed reduction, 192.00 cm cane length, 2.05 cm cane
diameter, 6.13 tillers stool™, 14.45 kg weight of 10 canes,
58.13 t ha' cane yield, 20.33% brix and 10.17% sugar
recovery. Meanwhile, the un weeded plots (check
treatment) produced 155.45 m2 weed density, 0.00% weed
reduction, 161.67 cm cane length, 1.73 cm cane girth, 2.98
tillers stool-1, 6.68 kg weight of 10 canes, 27.22 t ha'* cane
yield, 18.94% brix and 9.47% sugar recovery.

As for the use of herbicides to eliminate weeds
accompanying sugarcane, Mobarak et al. (2019) found that
treatment sugarcane by (Garlone + Ready Peck herbicides)
post-planting and/or Ready Peck herbicide pre-emergence
alone reduced weed weight of total annual weeds and gave
the best value for height, diameter, weight of millable cane
and juice quality as well as cane and sugar yields/fed
compared with un-weeded check.

Likewise, Mohamed and Marzouk (2019) reported
that all the tested herbicides and hand hoeing significantly
had high weed control efficiency, which resulted in the
highest increase in sugarcane growth, yield and quality of
over untreated control. Among the tested herbicidal
treatments, Lumax, Garlon and Starane showed maximum
herbicidal activity against broad-leaved weeds.

The objective of this work was to find out the most
effective combination among the tested weed control
treatments to avoid the negative impact of weeds
accompanying sugarcane to get the highest cane and sugar
yield/fed of cane ratoon crop.

MATERIALS AND METHODS

Two field experiments were carried out at
Shandaweel Agricultural Research Station (latitude of 26
33° N, longitude of 31 41°E and altitude of 69 m), Sohag
Governorate, in 2018/19 and 2019/20 seasons to study
efficacy of some integrated weed control treatments
including using cane trash, hoeing and herbicides on yield
and quality of sugarcane 1% ratoons of the promising
variety G.2003-47 (Giza 3). A randomized complete block
design in a split-plot arrangement with three replications
was used.

After harvesting of the plant cane in the 1% week of
March in both seasons, twelve treatments represent the
following combinations were tried:

* Two cane trash treatments:
1. Burned trash: trach (dry leaves) was distributed over soil
surface of each experimental plot and burned.
2. without trash: after harvesting of sugarcane, trash was
collected out of the field.
* Six weed control treatments including the following:
1. Diuron (Ready Peck 80% WG) was applied as post-
emergence of cane ratoon initiation and before irrigation,
at the rate of 2.75 kg/fed.

2. Clomazone (Clomdi 48% EC) was used as post-
emergence of cane ratoon initiation and before irrigation,
at the rate of 750 cm®/fed.

3. Mesotrione (Lumax 15% SC) was applied 15 days as
post-emergence of cane ratoon initiation and before
irrigation, at the rate of 1.7 I/fed.

4. Triclopyr (Garlone 90% EC) was sprayed 15 days as
post-emergence of cane ratoon initiation and before
irrigation, at the rate of 400 cm?/fed.

5. Hand hoeing twice at 15 and 45 days after ratoon

initiation.

6. Un-weeded (control).

Trash treatments were allocated in the main plots,
whereas hoeing and herbicide weeds control treatments
were randomly distributed in the sub plots.

The trade, common and chemical names of the used
herbicides are presented in Table 1.

Table 1. Trade, common and chemical names of the
used herbicides

Trade name Common name Chemical name
Diuron {3-(3.4-

peady Peck80%  Diuron dichloropheyl)-1.1-
dimethylurea) ...... 80%

Clomdi 48% 2-[(2-

EC Clomazone  chlorophenyl)methyl]-4,4-

dimethyl-3-isoxazolidinone

[4-(methanesulfonyl)-2-

Is_gmax 15% Mesotrione nitrobenzoyl]
Cyclohexane-1, 3-dione

Garlone 90 % Triclopyr [3,5,6 trichloro-2-

EC pyridyloxy acetic acid]

Spraying of herbicides was done using CP3
knapsack sprayers fitted with AN 2.5 nozzles at 20-bar
pressure in 200 liters of water/fed.

Sub-plot area was 21 m?, including 6 rows of 3.5
m in length and 1 m apart. Mechanical and chemical
properties of the upper 30 cm of the experimental soil
showed that, soil texture was sandy loam, which contained
(54.01 and 56.34 % sand), (25.34 and 28.44 % silt), (20.66
and 15.22 % clay); (33.0 and 24.0 ppm N), (11.4 and 11.7
ppm P) and (186 and 210 ppm K) with pH of (7.5 and 7.6)
in the 1%t and 2™ season, respectively.

Phosphorus fertilizer was added at 30 kg P-Os/fed
as calcium super phosphate (15% P,Os) after the disposal
of cane trash and before irrigation. Nitrogen fertilizer was
applied to the 1% ratoon crop at 230 kg N/fed as urea (46%
N) in two equal doses; the 1% was given 15 days after
ratoon initiation, i.e. after the 1% hand hoeing, whereas, the
2" N-one was applied after 30 days later, i.e. after the 2"
hand hoeing. Potassium fertilizer was added once with the
2" N-dose at 24 kg KOffed as potassium sulfate (48%
K20). The other agronomic practices were done as
recommended by the Sugar Crops Research Institute.

The recorded data:
I. Weed traits:

Weeds in one m? of each sub-plot were pulled out
after 75 days after ratoon initiation, separated into broad
and grassy-leaved weeds (Table, 2) and dried for seven
days in the oven at 70 C° to a constant weight to record the
following items:

1. Fresh weight of broad leaf weeds/m? (g).
2. Fresh weight of grassy leaf weeds/m? (g).
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3. Total fresh weeds/m? (g).

4. Dry weight of broad leaf weeds/m? (g).
5. Dry weight of grassy weeds/m? (g).

6. Total dray weeds/m? (g/m?).

Table 2. Scientific name, English name and Family for
weeds accompanied sugarcane in the
experimental site during 2018/19 and 2019/20
seasons

Weed type  Scientific name  English name Family
Grassy Echinocholac .
Jungle rice Poaceae
weeds olonum L.
Amaranthus .
hybridus L. Pigweed  Amaranthaceae
Corchorusolitorius L.~ Malta jute Tilaceae
Broad DaturastramomiumL. Jimsonweed  Solancaceae
-leaved Euphorbia peplus L. Leafy spurge Euphorbiaceae
Portulaca oleracea L. Common Protulaceceae
puslane
XanthiumspinosumL.  Cocklebar Asteraceae
1. Sugarcane traits:

The following data were recorded at harvest:

1. Millable cane height (cm).

2. Millable cane diameter (cm).

3.Number of millable canes/plot was counted and
converted into thousands/fed.

A sample of 20 millable canes represent each
treatment was taken at random, cleaned and crushed to
extract the juice, which was analyzed to determine the
following quality traits:

1. Brix% (total soluble solids) was determined using "Brix
Hydrometer" according to the method described by "The
Chemical Control Lab" of Sugar and Integrated
Industries Company (Anonymous, 1981).

2.Sucrose% was determined using “Sacharemeter”

according to A.O.A.C. (2005).

3. Sugar recovery% was calculated according to Yadav
and Sharma (1980) as follows:

Sugar recovery % = [sucrose % - 0.4 (brix % - sucrose

%) % 0.73].

Where:

The harvested sugarcanes of the middle three rows
of each sub-plot were cut, topped, cleaned up from trash
and weighed and counted to estimate the following traits:

1. Cane yield/fed (ton/fed), which was determined from the
fresh weight (kg) of millable canes of each sub-plot,
which was converted into tons/fed.

2. Sugar vyield/fed (ton/fed), which was estimated
according to the following equation:

Sugar yield/fed (ton/fed), = cane yield/fed (ton/fed), x
sugar recovery%6100.

Statistical analysis:

The collected data were statistically analyzed
according to Gomez and Gomez (1984) using the
computer "MSTAT-c" statistical analysis package
described by Freed, et al. (1989). The least significant
differences (LSD) at 0.05 level of probability were
calculated to compare the differences among means of
treatments.

RESULTS AND DISCUSSION

I. Fresh and dry weight of weeds:

Data in Table 3 showed that the disposal of cane
trash post-harvesting of the plant cane crop by burning or
removing it out of the field had no significant effect on the
studied traits of weeds accompanying sugarcane, in both
seasons.

Table 3. Efficacy of some integrated weed control treatments using cane trash, hoeing and herbicides on fresh and
dry weight of weeds (g/m?) at 75 days after ratoon initiation in 2018/2019 and 2019/2020 seasons

Fresh wt. of Fresh wt. of Dry wt. of Dry wt. of
broad-leaved grassy-leaved TOt&' \Lr:esgsm' broad-leaved grassy-leaved mﬂogﬁlwdggé’s
Treatments weeds weeds weeds weeds )
2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
/2019 /2020 /2019 /2020 /2019 /2020 /2019 /2020 /2019 /2020 /2019 /2020
Cane trash treatments (A)
Burned trash 2326 2449 642 63.7 2968 3087 621 725 24.9 218 86.9 92.6
Without trash 2577 2497 712 637 3272 3134 7711 75.3 28.5 221 1056 974
F-test NS NS NS NS NS NS NS NS NS NS NS NS
Herbicides and hoeing treatments (B)
ReadyPeck80% WG 100.8 110.7 243 31.2 1252 1413 257 31.0 10.8 11.2 36.5 42.2
Clomdi 48% EC 87.8 87.3 195 240 1073 1115 257 26.8 8.8 8.7 345 355
Lumax 15% SC 59.8 59.0 16.7 20.0 715 79.0 17.2 185 8.5 75 25.7 26.0
Garlone 90 % EC 46.8 42.3 15.8 145 62.7 56.8 153 137 7.0 5.3 22.3 19.0
Hand hoeing 325 30.0 10.3 10.7 42.8 40.7 11.0 11.2 55 45 16.5 15.7
Un-weeded 1142.8 11548 319.7 2820 14625 14368 3225 3422 1195 945 4420 4317
LSD at 0.5 level 1493 618 37.0 165 1808 595 324 24.6 154 5.3 455 29.5
Interaction (A x B)
Readypeck 923 1030 257 283 1180 1313 227 28.3 11.3 9.0 34.0 37.3
Clomdi  91.0 83.3 18.7 22.7 1096 1063  26.7 27.3 9.0 8.0 35.7 35.3
Buned Lumax  64.7 62.3 16.7 22.3 81.3 84.7 18.7 19.3 9.0 8.3 27.7 27.7
trash Garlone 483 44.3 16.7 16.3 65.0 60.7 16.7 143 7.7 5.7 24.3 20.0
Hand hoeing 32.3 30.0 9.7 10.7 420 40.7 113 10.7 6.0 5.0 17.3 15.7
Un-weeded 1066.7 11463 2980 2820 1364.7 14283 2763 3350 1063 94.7 3827 419.7
Ready peck 109.3 1173  23.0 340 1323 1513 287 33.7 10.3 133 39.0 47.0
Clomdi 847 91.3 20.3 253 1050 1166 247 26.3 8.7 9.33 33.0 35.7
Without Lumax  55.0 55.7 16.7 17.7 617 7333 157 17.7 8.0 6.7 23.7 24.3
trash Garlone 453 40.3 15.0 12.7 60.3 53.0 14.0 13.0 6.3 5.0 20.3 18.0
Hand hoeing 32.7 30.0 11.0 10.7 43.6 40.7 10.7 117 5.0 4.0 15.7 15.7
Un-weeded 1219.0 11633 3413 2820 1560.3 14453 368.7 3493 1327 943 5013 4437
LSD at 0.5 level 2112 874 52.3 233 2557 841 45.9 34.8 NS 75 NS 41.7

NS: insignificant differences.
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The results manifested that controlling weeds using
herbicides and hoeing affected significantly on the fresh
and dray weight of broad-leaved, grassy leaved weeds and
total weeds in both seasons. Practicing hand hoeing twice
resulted in the lowest values previously mentioned weed
traits, without significant variance mostly with the tested
herbicides, except for Ready Peck concerning the total
weed fresh weight and fresh weight of broad-leaved weeds,
in the 2" season. These results showed the effectiveness of
hand hoeing in eliminating both broad and grassy-leaved
weeds. The highest values of weed traits were recorded in
the un-weeded plots. These results are in agreement with
that mentioned by Fakkar, et al. (2009). These results are
also in harmony with those reported by El-Shafai, et al.
(2010), Galal, et al. (2015), Fakkar, et al. (2017) and Jogi,
etal. (2019).

Data in Table 3 showed that the interaction between
cane trash and weed control treatments had a significant
effect on fresh and dry weight of broad-leaves, grassy
leaves and total weeds in both seasons, except dry weight
of grassy and total dry weight of weeds, in the 1% one. It
was observed that the lowest values of fresh and dry
weight of weeds/m? were obtained when cane trash was
burned combined with hand hoeing twice.

I1. Sugarcane growth traits:

The results in Table 4 showed that getting rid of the
plant cane trash after harvest out of the field led to
significant increase in millable cane height and number of
millable canes/fed in both seasons compared to burned
trash in plots. However, millable cane diameter was
insignificantly influenced by trash treatments. These results
were explained by Malhi and Kutcher (2007) and Hardk
(2017), who found several negative effects of residue
burning including, loss of plant essential nutrients from the
field, loss of organic carbon, which leads to decreases in
soil organic matter. These results are in agreement with
those obtained by Ball-Coelho, et al. (1993) and Aquino, et
al. (2018).

The results pointed that millable cane height,
diameter and number of millable canes was significantly
affected by the used weed control treatments (herbicides
and hoeing) in both seasons (Table 4). The highest values
of millable cane height, diameter and their number/fed
were obtained by practicing hand hoeing twice to get rid of
the associated weeds with sugarcane, probably due to the
reduction in weed population, growth and hence their
competition with cane plants on the growth factors as solar
radiation, water and nutrients. On the contrary, the lowest
values of sugarcane traits were recorded in the un-weeded
plots due to the severe competition of weeds with
sugarcane plants. These results are in agreement with those
found by Fakkar, et al. (2009), El-Shafai, et al. (2010),
Galal, et al. (2015) Fakkar, et al. (2017) and Jogi, et al.
(2019).

The interaction between cane trash and the other
weed control treatments had a significant effect on millable
cane height and number of millable canes. However,
millable cane diameter was not affected by the interaction,
in both seasons. The highest value of cane height and
number of millable canes/fed were obtained when cane
trash remains after harvest was removed out of the field,
with getting rid of weeds by hand hoeing twice. Moreover,
insignificant variance was observed in cane height in case
of using Lumax and/or Garlone to eliminate weeds,
without trash, in the 1% season. In the 2" one, insignificant
variance was recorded in cane height, when weeds were
eradicated using hand hoeing or Lumax, Garlone and
Clomdi herbides, without trash. In addition, insignificant
difference in millable canes number/fed was noticed, when
any of the tested herbicides were used, without cane trash,
in the 1%t season. In the 2™ one, insignificant variance in
this trait was detected in case of using Garlone or Lumax
for controlling weeds. Likewise, no difference was found
in the same trait between Ready Peck and Clomdi
herbicides.

Table 4. Efficacy of some integrated weed control treatments using cane trash, hoeing and herbicides on growth
traits of sugarcane in 2018/2019 and 2019/2020 seasons

Millable cane height (cm)

Millable cane diameter (cm)

Number of millable canes (1000/fed)

Treatments 2018/2019 20182020 __ 2018/2019 2018/2020 2018/2019 2018/2020
Cane trash tratments (A)
Burned trash 2779 2806 237 237 4150 41.80
Without trash 280.9 2872 238 2.39 4170 42.16
F-test * * NS NS * *
Herbicides and hoeing treatments (B)
Ready Peck 80% WG 286.8 2917 241 241 4372 44.15
Clomdi 48% EC 290.0 2932 2.45 246 44.08 44.18
Lumax 15% SC 294.0 2965 2.39 2.40 44.18 4450
Garlone 90 % EC 292.3 295.8 241 243 44.16 44.62
Hand hoeing 300.0 299.3 248 2.49 44.61 45.00
Un-weeded 2132 2267 211 211 28.87 29.41
LSD at 0.5 level 351 246 0.04 0.04 0.19 0.01
Interaction (A x B)
Ready Peck  285.0 286.7 241 240 4330 4381
Clomdi 287.3 2873 2.45 245 4381 43.85
Burned Lumax 290.7 2927 2.39 2.40 43.97 44.17
Trash Garlone 288.7 289.3 2.38 2.39 43.97 44.34
Hand hoeing ~ 297.7 296.3 248 247 4427 44,64
Un-weeded  218.0 231.0 213 213 29.67 29.97
Ready Peck  288.7 296.7 241 242 4414 4450
Clomdi 292.7 299.0 2.45 247 44.34 4450
Without Lumax 297.3 3003 2.39 241 44.38 44.82
trash Garlone 296.0 302.3 2.45 2.47 44.35 44.90
Hand hoeing  302.3 3023 2.49 250 44.94 45.36
Un-weeded 2083 2223 2.08 2,08 28.06 28.85
LSDat 0.5 level 4.96 3.48 NS NS 0.25 0.14

*: significant and NS: insignificant differences.
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111, Juice quality traits:

The results in Table 5 indicated that removing cane
trash remained after harvest out of the field or burning it in
plots had no significant effect on brix, sucrose and sugar
recovery percentages in both seasons.

The results in the same table revealed that the
applied herbicides and hoeing treatments had significant
effects on brix, sucrose and sugar recovery percentages in
both seasons. It was found that practicing hand hoeing
twice was the most effective treatment in eradicating
weeds accompanied to sugarcane, which resulted in getting
the highest values of the three traits. These results are can
be attributed to better growth conditions free of weed
competition with cane plants, which was positively

reflected on more photosynthesis and sugar accumulation
in stalks. On the contrary, the lowest values of the studied
quality traits were recorded by cane plants suffered from
being grown among severe competition with weeds left to
grow without any control. These results are in line with
those stated by Fakkar, et al. (2009), El-Shafai, et al.
(2010), Galal, et al. (2015) Fakkar, et al. (2017) and Jogi,
et al. (2019). Meanwhile, insignificant differences were
found between Ready Peck and Clomdi herbicides in brix,
sucrose and sugar recovery percentages in the 1% season.
Moreover, the difference between Lumax and Garlone
herbicides in their influence on these juice quality traits, in
both seasons.

Table 5. Efficacy of some integrated weed control treatments using cane trash, hoeing and herbicides on quality
traits of sugarcane in 2018/2019 and 2019/2020 seasons

Treatments Brix% Sucrose% Sugar recovery%
2018/2019 2018/2020 2018/2019 2018/2020 2018/2019 2018/2020
Cane trash treatments (A)
Burned trash 22.12 21.92 18.73 18.48 12.85 12.62
Without trash 22.23 22.12 18.79 18.64 12.86 12.72
F-test NS NS NS NS NS NS
Herbicides and hoeing treatments (B)
Ready Peck 80% WG 22.23 22.06 18.82 18.59 12.90 12.69
Clomdi 48% EC 22.36 22.24 18.94 18.76 13.00 12.81
Lumax 15% SC 22.74 22.45 19.20 18.91 13.14 12.90
Garlone 90 % EC 22.78 22.51 19.24 18.97 13.16 12.95
Hand hoeing 23.11 22.87 19.58 19.25 13.43 13.13
Un-weeded 19.81 20.01 16.77 16.88 11.50 11.54
LSD at 0.5 level 0.24 0.15 0.20 0.20 0.15 0.06
Interaction (A x B)
Ready Peck 22.15 22.01 18.78 18.54 12.90 12.65
Clomdi 22.24 22.17 18.89 18.70 13.00 12.78
Lumax 22.75 22.34 19.22 18.83 13.15 12.85
Burned trash Garlone 2278 2229 19.23 1879 1315 1282
Hand hoeing 23.14 22.82 19.59 19.20 13.44 13.09
Un-weeded 19.65 19.89 16.66 16.85 11.43 11.56
Ready Peck 22.31 22.10 18.85 18.64 12.91 12.73
Clomdi 22.49 22.31 18.99 18.81 13.00 12.84
- Lumax 22.72 22.55 19.19 18.99 13.13 12.95
Without trash Garlone 2279 2273 19.25 1916 1317 13.08
Hand hoeing 23.01 22.92 19.56 19.31 13.42 13.17
Un-weeded 19.96 20.12 16.88 16.92 11.57 11.53
LSD at 0.5 level 0.33 0.35 0.29 0.28 0.21 0.19

Brix, sucrose and sugar recovery percentages were
significantly affected by the interaction between the
studied weed control treatments in both seasons. It was
observed that practicing hand hoeing twice had the most
distinguished role in getting rid of weeds, whether cane
trash burned and/or removed out of the field, resulting in
the highest brix, sucrose and sugar recovery percentages.
However, insignificant variance in brix % was recorded
among hand hoeing and each of Garlone or Lumax
herbicide (in the 1% season) and between hand hoeing and
Garlone (in the 2™ one), when the field was cleaned from
cane trash. Similarly, no appreciable difference in sucrose
% was detected in case of using hand hoeing, Garlone or
Lumax (in the 2" season) without cane trash. Meantime,
sugar recovery % was not significantly differed in case of
using hand hoeing or Garole to eliminate the presence of
weeds in the absence of cane trash, in the 2" season.

IV. Sugarcane yields
1. Millable cane yield/fed:

Data in Table 6 showed that millable cane yield/fed
was significantly affected by cane trash treatments after
harvest in both seasons. The results pointed out that

clearance of plant cane trash out of the field after harvest
increased cane yield of the 1% ratoon crop by 1.08 and 0.53
ton/fed, compared to that obtained by burning cane trash,
in the 1%t and 2™ season, respectively. These results can be
attributed to the increase in the height and number of
millable canes/fed (Table 4) gained by cleaning the field
from cane trash after harvest, instead of burning it, which
cause the loss of loss of plant essential nutrients from the
field asP and N, loss of organic carbon and the decrease in
soil organic matter (Malhi and Kutcher, 2007; Hardk,
2017) These results are in agreement with those obtained
by Ball-Coelho, et al. (1993) and Aquino, et al. (2018).
The results pointed to a significant response of
millable cane yield/fed due to the applied weed control
treatments (herbicides and hoeing) in both seasons. Using
hand hoeing twice to eradicate weeds resulted in increases
in millable cane yield amounted to 29.30 and 28.01
tons/fed in the 1% and 2™ season, respectively, compared
with un-weeding. These results manifested the importance
of hand hoeing as an effective means in getting rid of
weeds compete with sugarcane plants. Controlling weeds
with Ready Peck, Clomdi, Lumax and Garlone herbicides
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increased millable cane yield by 26.17, 26.72, 27.30 and
27.31 tons/fed, in the 1% season, corresponding to 25.44,
25.49, 26.30 and 26.77 tonsffed, in the 2" one,
successively, compared with the un-weeded plots. These
results are in line with those given by Fakkar, et al. (2009),
El-Shafai, et al. (2010), Galal, et al. (2015) Fakkar, et al.
(2017) and Jogi, et al. (2019). However, insignificant
difference was found in cane yield/fed in case of using
Lumax and/or Garlone herbicides to control weeds, in the
1%t season. Similarly, applying Ready Peck and Clomdi had
insignificant effect on this trait, in the 2" one.

Millable cane yield/fed was significantly influenced
by the interaction between the studied factors in both

seasons. The highest value of millable cane yield/fed of the
1% ratoon crop was obtained when cane trash was removed
out of the field after harvest, in combination with hand
hoeing twice to eliminate weeds in both seasons.
Insignificant difference was noticed between Lumax and
Garlone in their effect on cane yield/fed, whether cane
trash was burned or collected out of the field, in the 1%
season. Insignificant variance in cane yield/fed was found
between Ready Peck and Clomdi without trash, in both
seasons. The same finding was noticed in the 2™ season
with burned cane trash.

Table 6. Efficacy of some integrated weed control treatments using cane trash, hoeing and herbicides on sugarcane

yields in 2018/2019 and 2019/2020 seasons

Millable cane yield/fed (ton) Sugar yield/fed (ton)
Treatments 2018/2019 2018/2020 2018/2019 2018/2020
Cane trash traetments (A)
Burned trash 49.67 50.41 6.44 6.41
Without trash 50.75 50.94 6.59 6.53
F-test * * * *
Herbicides and hoeing treatments (B)
Ready Peck 80% WG 53.58 54.10 6.91 6.86
Clomdi 48% EC 54.13 54.15 7.04 6.94
Lumax 15% SC 54.71 54.96 7.19 7.09
Garlone 90 % EC 54.72 55.43 7.20 7.18
Hand hoeing 56.71 56.74 7.62 7.45
Un-weeded 27.41 28.66 3.15 3.31
LSD at 0.5 level 0.30 0.11 0.06 0.08
Interaction (A x B)
Ready Peck 52.73 53.43 6.80 6.76
Clomdi 53.43 53.50 6.95 6.84
Lumax 54.01 54.44 7.10 7.00
Bunedtrash — rjone 54.05 55.17 711 7.08
Hand hoeing 55.97 56.28 7.52 7.37
Un-weeded 27.84 29.62 3.18 3.42
Ready Peck 54.43 54.76 7.03 6.97
Clomdi 54.83 54.79 7.13 7.04
. Lumax 55.41 55.48 1.27 7.18
Withouttrash — 52one 55,39 55.68 7.29 728
Hand hoeing 57.45 57.21 7.71 7.54
Un-weeded 26.99 27.70 312 3.19
LSD at 0.5 level 0.42 0.15 0.08 0.11

*: significant
2. Sugar yield/fed:

Data in Table 6 indicated that sugar yield/fed was
significantly influenced by cane trash treatments in the
both seasons. Removing cane trash out of the field after
harvest increased sugar yield by 0.15 and 0.12 ton/fed,
compared to burning it, in the 1% and 2™ season,
successively. The increase in sugar yield/fed is probably
due to the increase of number of millable canes and cane
yield/fed (Tables 4 and 6, respectively). These results are in
agreement with those reported by Ball-Coelho, et al.
(1993) and Aquino, et al. (2018).

The results exhibited a significant effect on sugar
yield due to the used weed control treatments in both
seasons. Using hand hoeing proved high efficacy in weed
eradication to a large extent and resulted in getting increase
in sugar yield amounted to 4.46 and 4.14 tons/fed, in the 1%
and 2" season, respectively, compared to the check (un-
weeded). Controlling weeds by Ready Peck, Clomdi,
Lumax and Garlone herbicides, increased sugar yield by
3.76, 3.88, 4.04 and 4.05 tons/fed, in the 1% season,
corresponding to 3.55, 3.63, 3.78 and 3.87 tons/fed, in the
2" one, successively, compared with the un-weeded plots.
These results are in agreement with those found by Fakkar,

et al. (2009), El-Shafai, et al. (2010), Galal, et al. (2015)
Fakkar, et al. (2017) and Jogi, et al. (2019). However,
insignificant differences were found in this trait in case of
applying Lumax and/or Garlone herbicides, in the 1%
season.

Sugar vyield was significantly affected by the
interaction between the used cane trash treatments (burned
or removed) and the other weed control treatments
(herbicides and hoeing) in both seasons. It was found that
the clearance of cane trash out of the field followed by two
hand hoeings was the best combination to get rid of weeds
and to produce the highest sugar yield/fed from the 1%
ratoon cane crop. Meanwhile, there was no appreciable
variance in sugar yield/fed in case of applying Lumax or
Garlone herbicides in the presence of burned trash or its
absence out of plots, in both seasons.

Under conditions of the present study, the removal
of trash of the plant cane crop out of the field, in
combination with practicing hand hoeing twice can be
concluded to attain the highest cane and sugar yields of 1
ratoon cane crop.
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