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A study of herbicidal activity of hexazinone 750 g/kg for reducing weeds
such as Vernonia cinerea and Cyperus sp. and its secondary effects on soil
agrochemical properties was carried out in the sugarcane fields at
Bérégadougou in Burkina Faso. The biological efficacy of herbicides was
evaluated by counting and weighing the dry biomass of weeds using a
sampling square of 0.25 m² placed on four tufts diagonally on the 4 lines of
the useful plot. The biological efficiency coefficients of hexazinone at 480
g/ha ranged from – 125.00 to 100.00%, while at high doses of 800, 960 and
1440 g/ha, it ranged from 37.33 to 100%. The soil nitrogen nitrate and
available phosphorus contents were evaluated with a spectrophotometer.
The available potassium contents in hexazinone treatments were not
different from those of manual weeding during the maturity stage. On the
opposite, those of nitrate nitrogen decreased by 24.97 to 37.40% compared
to the manual weeding. All these factors provided hexazinone 1440 g/ha a
yield surplus of 20.42% compared to the untreated control, an extractable
sugar and sucrose contents equivalent to manual weeding. Hexazinone did
not disturb at the studied doses, the dynamic evolution of soil agrochemical
components.
Key words: Agrochemical properties, Cyperus sp, hexazinone, sugarcane, vernonia
cinerea, weeds.

INTRODUCTION
Sugar cane (Saccharum officinarum L.) is a plant of the
Poaceae family from which sugar is extracted from their
stalks. It was only the major source of sugar until the early
19th century [Inra, 2007]. In terms of planted area,
sugarcane has an annual worldwide production of more
than 1.8 billion tons or 28% of the total mass produced in
agriculture. The main source of sugar for man, sugarcane
contains up to 16% sucrose and 96% of it can be extracted
from industrial processing (Arzate, 2005). The increase in
sugarcane production worldwide may be due to increased
consumer needs, the agro-food development as well as
ethanol and bio fuel production. Brazil, India and the
European Union are the major producers of sugar in the
world, as they contribute nearly half of global production.
Sugarcane accounts for three quarters of world sugar

production compared to sugar beet which accounts for a
quarter (Courteau, 2005).
Sugar cane is mainly cultivated in tropical and
subtropical areas, such as Burkina Faso, where its
production is modern and play an important role in the
national economy. In Burkina Faso, the area of waterfalls
cultivated to sugar cane by the New Sugar Company of
Comoé (SN-SOSUCO) is about 10,000 ha. SN-SOSUCO
currently operates approximately 4000 ha and employs
over 3800 people per year allowing the industry to supply
approximately 300,000 tons of sugar cane per year. In
addition to annual rainfall, the crop is irrigated by an
irrigation system of pivot rampes and moving lateral
systems (Industrial promotion services –West Africa,
2010).
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However, production in Burkina Faso and around the world
is facing enormous constraints. In addition to losses caused
by diseases and insect pests, cultivation of sugar cane is
faced with the challenge of weeds.
Weeds management is a major problem in sugarcane
production (Chabalier et al., 2012). In a sugar cane plot,
weeds can cause yield losses of 20 t/ha when they are not
reduced in the three months following the cut (Bulletin de
santé du végétal, 2014). Yield losses of about 40% due to
natural weed populations have been recorded in
experiments on sugarcane (Ibrahim, 2006). The weed
competition reduced the number of stems per square meter
by 32%, the height of the rod by 24%, the thickness of the
stem by 15% and the number of rod nodes by 14%
(Ibrahim, 2006). Weeds colonization must be below 30%
especially for perennials, creepers and those that grow
through the mulch for sugarcane cultivation (Bsv, 2014).
Weed control methods often practiced by SN-SOSUCO
such as manual and mechanical weeding have limits.
Indeed, the unavailability of local labor at a certain time of
year for manual weeding accentuated by the destruction of
soil structure due to mechanization have forced the
company to increasingly turn to chemical control.
Therefore chemical control appears as the most
appropriate method of control in the short term for weeds
control. Many studies have been done on hexazinone alone
or in combination, use of cultivation methods (Judice et al.,
2008) to control sugarcane weeds (Fadayomi, 1988;
Rainbolt, 2007; Jones and Griffin, 2008), its sorption,
leaching of the soil surface (Bicachos et al., 2010, Kodesov
et al, 2011), The impact of hexazinone on microorganisms
(Estok et al., 1989; Ngigi et al., 2011), and its toxicity on
cold-blooded organisms (Mam et al., 2011) were studied.
The role of microorganisms in hexazinone degradation
(Mostafa and Helling, 2003), environmental pollution by
hexazinone (Muendo et al., 2012, Liq et al., 2001), as well
as some depollution measures by cultivation techniques by
microbial bioreactors (Hunter and Shaner, 2012) under
anaerobic conditions (Wang et al., 2009) were considered.
However, no study has been done on the impact of
hexazinone on the production of nitrogen nitrate, available
phosphorus, and available potassium resulting from
microorganism’s activity, responsible for soil fertility.
Therefore, this study is aimed to study the activity of
hexazinone for controlling common weeds in sugarcane
field as well as its secondary effects on soil agrochemical
properties.
MATERIALS AND METHODS
Materials
For this study, Saccharum officinarum L variety CO997,
sensitive to weeds was used. The experimental design was
a Randomized Latin Rectangle of eight treatments with four
replicates. The size of an elementary plot was 11.11 m × 9
m (99.99 m²), while the size of the useful plot was 10.11 m

× 7.50 m (75.82 m²). The treatments were, hexazinone 240,
480, 800, 960 and 1440 g/ha, Lumax (Mesotrione 125 g /l +
Metolachlor 375 g/l +Terbutylazin 37,5g /l) (4 l/ha),
untreated control and manual weeding,. The mineral
fertilizers were applied at doses of 140 kg of nitrogen, 52 kg
phosphorus and 145 kg of potassium followed by a
fractional addition of 350 kg of urea, 242 kg of potassium
chloride and 116 kg of triple super phosphate (TSP). Water
needs were met by an irrigation system and rainwater. The
maintenance work on the plots concerned mainly irrigation
and weeding according to the protocol. Maintenance work
consisted of irrigation depending on the frequency of
rainfall and weeding (twice in the plots) according to the
protocol.
Methods
After herbicides application, their phytotoxicity on
sugarcane was evaluated at the different periods of
observations by the visual rating scale of the European
Union Bioassays Commission (C.E.B.) numbered from 0
to10. The weed flora analysis was done using identification
keys described by Berhaut (1967), Akobundu and Agyakwa
(1989), Terry (1985) and Johnson (1997). The biological
efficiency of different treatments was studied using the
method of counting and weighing the dry biomass of weeds
[Likov and Tulikov, 1989)] using a 0.25m² quadrant at
regular intervals in diagonal and in the same way, in each
useful plot at 9, 17, 31, 63, 90, 121 and 169th days after
application (DAA) of herbicides. The biological efficacy
coefficients of herbicides in these observation periods were
calculated using the formula [Vilitsky, 1989] as follows:

where C= coefficient of efficiency; Bi = number of weeds
per m² or weight of the dry biomass (g / m²) of each
treatment on the 1st or 2nd or 3rd ... counting.; Bx = number
of weeds per m² or weight of the dry biomass (g / m²) of
the untreated control on the 1st or 2nd or 3rd ... counting.
For the study of agrochemical soil properties, surface soil
samples were collected at 0-20 cm soil depth, near the root
system of the cane plants in the useful plots of two blocks,
before applying the herbicide on the 65th and 120th day
after herbicides application. The nitrate nitrogen
extractions from the soil were evaluated with
spectrocalorimeter according to the method of Greweling
and Peech (1960), available phosphorus determination
according to the method of Bray and Kurtz (1945) and
available potassium by flame photometer. At the 121st day
after herbicide application, the number of machining rods
were counted per useful plot. During the harvest, the canes
were cut and the yield estimated in tonnes/ha. The
contents of extractable sugar and sucrose were determined
using a refractometer RFM 340 and a universal polarimeter.
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Table 1. Effects of Hexazinone at different rates on sugar cane weeds dry biomass (g/m²).
Sugar cane weeds dry biomass at periods of observations (days)
09
Treatments

Untreated control
Manual weeding
Lumax (4 l/ha)
Hexazinone
(240g/ha)
Hexazinone
(480g/ha)
Hexazinone
(800g/ha)
Hexazinone
(960g/ha)
Hexazinon
(1440g/ha)
Mean
CV (%)
ETR (ddl =21)
ETM (Sx )

17

31

63

90

121

169

Without
transf.

After

Without
transf.

After

Without
transf.

After

Without
transf.

After

Without
transf.

After

Without
transf.

After

Without
transf.

After

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00a*
1.00a
1.00a
1.00a
1.00a
1.00a
1.00a
1.00a

0.00
0.00
0.00
0.00
0.00
0.00
0.00
000

1.00a
1.00a
1.00a
1.00a
1.00a
1.00a
1.00a
1.00a

0.08
0.00
0.53
0.08
0.18
0.00
0.00
0.00

1.04a
1.00a
1.19a
1.12a
1.07a
1.00a
1.00a
1.00a

3.87
0.00
3.65
0.00
2.14
0.00
0.00
0.00

2.11a
1.00c
1.93a
1.00c
1.52b
1.00c
1.00c
1.00c

7,50
9,43
2,85
3,00
2,68
0,79
0,00
4,70

2.48a
2.75a
1.77b
1.83b
1.73b
1.26bc
1.00c
1.86b

13.89
0.39
4.27
1.38
0.00
0.00
0.00
0.00

3.64a
1.15d
1.81b
1.47c
1.00d
1.00d
1.00d
1.00d

23.25
0.19
0.92
0.57
0.00
0.04
0.09
0.08

3.88a
1.08c
1.30b
1.20bc
1.00c
1.02c
1.04c
1.03c

-

-

1.05
14.60
0.15
0.08

1.32
10.20
0.13
0.07

1.83
16.90
0.31
0.16

1.51
6.00
0.09
0.05

1.45
7.00
0.10
0.05

* Means following by the same letter within the column are not significantly different at 5% level of probability using NEWMAN –KEULS test.

Analysis of variance (Dospiehov, 1985) was
computed and means were analysed using NewmanKeuls test at 5% level using STAT -ITCF software.
The correlations between the factors studied were
computed using ORIGIN 3.0 software.
RESULTS
Phyto-toxicity of hexazinone on sugar cane
Visual observations made after the application of
different doses of hexazinone showed good recovery
and no phytotoxicity on sugarcanes.

Effects of hexazinone at different doses on sugar
cane weeds dry biomass accumulation
The dynamics of dry biomass accumulation of weeds
is characterized by an increase during all
observations periods (Table 1). From the 9th to 31st
day after application, there is no significant
difference between the studied variables. On the 63 rd
day after application, the average effect of the
herbicides (1.10 g/m²) caused a reduction of 47.87%
in dry biomass of weed compared to the control.
Hexazinone at doses of 240, 800, 960 and 1440 g/ha
do not differ statistically and resulted in reductions
of 52.61% compared to the untreated control and

48.17% compared to the control product; Lumax (4
l/ha).
Hexazinone at 480 g/ha showed an average effect
between the control product and at other doses of
hexazinone. On the 90th day after application, the
average effect of herbicides (1.57 g/m²) caused a
weed dry biomass reduction of 36.69% compared to
the untreated control and 42.91% compared to
manual weeding. The different doses of hexazinone
caused a reduction of 25.00 to 59.68% compared to
the untreated control. Hexazinone at 960 g/kg dose
was more effective than at other rates, but did not
differ from Lumax (4 l/ha) (Table 1).
On the 121st day after herbicide applications,
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Table 2. Biological efficiency of Hexazinone different doses according to the weeds dry biomass (%)
Treatment
Untreated control
Manual weeding
Lumax (4 l/ha)
Hexazinone (240g/ha)
Hexazinone (480g/ha)
Hexazinone (800g/h)a
Hexazinone (960g/ha)
Hexazinone (1440g/ha)

Weeds dry biomass (%) at periods of observations
09

17

31

63

90

121

169

100.00
100.00
100.00
100.00
100.00
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00

100.00
-56.25
100.00
-125.00
100.00
100.00
100.00

100.00
05.68
100.00
100.00
55.30
100.00
100.00

-25.73
62.00
60.00
64.27
89.47
100.00
37.33

97.19
69.26
90.06
100.00
100.00
100.00
100.00

99.18
96.04
97.55
100.00
99.83
99.61
99.65

The symbol (-) in front of the number, indicates an increase in weeds dry biomass.

the average effect of herbicides (1.21 g/m2) was a weeds
dry biomass reduction of 66.76% compared to the
untreated control. At different doses, hexazinone resulted
in a reduction of 59.62 to 72.53% compared to the
untreated control and 18.78 to 44.75% compared to the
control product (Lumax). On the 169th day after herbicides
application, the mean effect of herbicides (1.32 g/m²)
reduced the weight of weeds dry biomass by 65.98% in
comparison with the untreated control and 22.00% from
manual weeding. The different doses of hexazinone were
more effective than Lumax while there was no significant
difference with manual weeding. Overall, the application of
hexazinone caused a reduction in the weight of weed dry
biomass (Table 1).
Efficiency coefficients of hexazinone at different doses
based on dry biomass of weeds
The efficiency coefficient for manual weeding varied from 25.73 to 100% during the experiments with an average of
74.13% (Table 2). The efficiency coefficients of Lumax
during the experiment ranged from -56.25 to 96.04% with
a steady increase over time. These coefficients were above
60.00% from the 90th to 169th day after application with an
average value of 35.35%.
The efficiency coefficients of hexazinone at 240 g/ha
ranged from 0.00 to 100.00% with an average rate of
69.52%. The weed reduction rate of hexazinone at 480 g/ha
ranged from – 125.00 to 100.00% with an average rate of
38.91%. The efficiency coefficients of hexazinone at 800
g/ha varied from 89.47 to 100% from the 31st to 169th days
after application. During this time, the average rate was
97.86%. Overall, the coefficients of efficiency of hexazinone
at 960 g/ha remained constant (100.00%) during the
experiments from the 31st to 121st day after application of
the herbicide. Its average rate is 99. 92%.
For hexazinone at 1440 g/ha, the coefficients varied from
37.33 to 100.00% during the study period. This treatment
also resulted in significant coefficients with an average rate

of 87.40%. In all observations, there was no weed dry
biomass on the 9th and 17th days after application.
Hexazinone at high doses showed the best rates of
reduction in weed weight dry biomass.
Effects of hexazinone different doses on sugar cane
weed flora
The inventory of the weed flora on the 90th day after
herbicide application shows that Vernonia cinerea of the
Asteraceae family and Cyperus sp. of the Cyperaceae family
were the most abundant weeds in the experimental plot
(Table 3). Treatments with Lumax (4 l/ha) and hexazinone
at doses of 480, 800, 960 and 1440 g/ha resulted in a
reduction of V. cinerea on different plots. Cyperus sp.
(Cyperaceae) was absent with the application of
Hexazinone at 960 and 1440 g/ha in the untreated control
and manual weeding, respectively. However, this weed was
present with the application of Lumax at 4 l/ha and
Hexazinone at 240 g/ha. Herbicide applications reduced the
total population of Ageratum conyzoides (Family
Compositae) while Hexazinone at 240 g/ha reduced
Ipomoea involucrata (Family: Convolvulaceae). They were
absent the other treatments. The herbicidal activity of
various doses of Hexazinone focused primarily on V. cinerea
and Cyperus sp (Table 3).
On the 121st day after application, Cyperus sp. was the
most abundant weed in number during the evaluation of
the weed flora followed by V. cinerea, Diodia scanden
(Rubiaceae), A. conyzoides of rubiaceae family (Table, 4).
For V. cinerea, all doses of hexazinone and Lumax (4 l/ha)
were effective against this weed. Cyperus sp was not
present in plots treated with hexazinone at 480 and 1440
g/ha and manual weeding. The concentration of Lumax
seems to have a low efficiency on this weed with a presence
of 24 weeds per m². Diodia scandens was present in the
untreated control, absent on the application of other
treatments with a total reduction. This fact reflects the
effectiveness of the treatments against this weed (Table 4).
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Table 3. Effects of different rates of Hexazinone on sugar cane weeds flora on the 90 th day after application (weeds/m²)
Plant

Family

Vernonia cinerea
Cyperus sp
Gomphrena amaranthaceae
Oldenlandia herbacea
Chrozophora tinctonia
Ageratum conyzoides
Cucumis melo
Ipomea involucrata
Mean

Asteraceae
Cyperaceae
Celocioideae
Rubiaceae
Euphorbiaceae
Compositae
Cucurbitaceae
Convolvulaceae

Untreated
control
14
2
2
4.50

Manual
weeding
6
1
1
2.00

Lumax
41 g/ha
7
3
2.50

Hexazinone
240 g/ha
4
16
5.00

Hexazinone
480 g/ha
6
1
1.75

Hexazinone
800 g/ha
4
2
1.50

Hexazinone
960 g/ha
0.00

Hexazinone
1440 g/ha
0.00

Table 4. Effects of different rates of Hexazinone on sugar cane weeds flora on the 121 st day after application (weeds/m²)
Plant (Family)
Vernonia cinerea (Asteraceae)
Cyrpeus sp (Cyperaceae)
Pennisetum pedicellatum (Poaceae)
Diodia scandens (Rubiaceae)
Sida acuta (Malvaceae)
Phyllenthus amarus (Euphorbiaceae)
Ageratum conyzoides (Compositae)
Mean

Untreated
control
13
1
4
1
1
5.00

Influence of different doses of Hexazinone on the
dynamics of soil nitrate nitrogen content.
The dynamics of nitrate nitrogen content is
characterized by two peaks. The first peak occurs at
tillering compared to the period before herbicide
applications and the second peak at complete
maturity of sugar cane after a significant reduction in
the flowering stage (Table 5). Before herbicide
applications, statistical analyses showed no
significant difference among plots in the nitratenitrogen content at 5% level of probability using
Newman-Keuls test. The average content of the plots

Manual
weeding
1
5
1.50

Lumax
4l g/ha
24
6.00

Hexazinone
240 g/ha
2
1
5
2.00

Hexazinone
480 g/ha
0.00

to be treated with herbicides (4.00 mg/kg) increased
by 7.33% compared to the untreated control. The
sample treated with 480 g/ha Hexazinone had the
highest content among the plots, about 40.00% more
than that treated with 240 g/ha Hexazinone (Table
5).
At tillering, significant differences were recorded
among treatments. The average effect of herbicides
(8.09 mg/kg) was an increase in soil nitrate nitrogen
content by 28.41% compared to the untreated
control and 44.46% more than manual weeding.
Manual weeding and Lumax application at4 l/ha did
not differ from the untreated control.

Hexazinone
800 g/ha
0.00

Hexazinone
960 g/ha
0.00

Hexazinone
1440 g/ha
0.00

Hexazinone application at 240 g/ha was not
significantly different from the untreated control as
well as at other doses with no significant differences
among them at an excess of 33.33 to 44.44% nitrate
nitrogen content, compared to the untreated control.
At the flowering stage, the analysis of variance
showed that nitrate - nitrogen content did not show a
significant difference among the treatments. On
complete maturity of the sugar cane plant, the
average effect of herbicides (7.24 mg/kg) decreased
by 29.50% compared to the untreated control and
22.40% compared to manual weeding. There are no
significant differences among manual weeding,
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Table 5. Effects of different doses of Hexazinone on soil nitrate- nitrogen (N-NO3) content (mg/kg)
Treatment
Untreated control
Manual weeding
Lumax (4 l/ha)
Hexazinone (240 g/ha)
Hexazinone (480 g/ha)
Hexazinone (800 g/ha)
Hexazinone (960 g/ha)
Hexazinone (1440 g/ha)
Mean
CV (%)
ETR (ddl=7)
ETM (Sx)

Soil nitrate nitrogen (N-NO3) content (mg/kg)
Before application
Tillering
Flowering
3.73ab
6.30bc
2.69a
4.20ab
5.60c
2.92a
3.73ab
5.60c
2.80a
3.50b
7.23b
2.57a
a
a
4.90
8.40
2.68a
4.43ab
9.10a
2.68a
3.73ab
9.10a
2.68a
ab
a
3.73
9.10
2.57a
4.00
8.50
0.34
0.24

7.55
5.50
0.42
0.30

2.70
6.60
0.18
0.13

Maturity
10.27a
9.33a
10.03a
6.77b
7.00b
7.00b
6.77b
5.84b
7.88
8.60
0.68
0.48

Table 6. Effects of different doses of Hexazinone on soil available phosphorus (P2O5) content (mg/kg)
Treatment
Untreated control
Manual weeding
Lumax (4 l/ha)
Hexazinone (240 g/ha)
Hexazinone (480 g/ha)
Hexazinone (800 g/ha)
Hexazinone (960 g/ha)
Hexazinone (1440 g/ha)
Mean
CV (%)
ETR (ddl=7)
ETM (Sx)

Soil available phosphorous (P2O5) content (mg/kg)
Before application
Tillering
Flowering
Maturity
11.14c
11.35d
46.55a
62.00a
15.26b
12.81b
8.37d
57.50ab
13.93b
35.81a
4.43e
55.00ab
22.12a
11.72bd
28.81c
64.00a
a
b
b
21.94
20.67
34.72
59.50ab
c
d
e
8.36
9.67
4.43
47.00ab
a
b
a
19.13
21.83
45.07
53.00ab
bc
d
c
10.43
8.73
23.89
41.00b
15.29
9.97
1.49
1.05

Lumax (4 l/ha) and untreated control. At different doses of
Hexazinone there is also no significant difference. These
doses caused a decrease in nitrate nitrogen content from
24.97 to 37.40% compared to manual weeding. However,
these contents are higher in comparison to the period
before herbicide applications.
Effects of Hexazinone different doses on the dynamics
of soil available phosphorus content
The dynamics of available phosphorus content in the soil is
not very clear from the phenological stage to another stage
of sugar cane (Table 6). Before the application of
herbicides, the average effect (15.89 mg/kg) on applied
plots increased by 43.49% compared to the untreated
control. The contents of the plots to be treated with
Hexazinone at doses of 240, 480 and 960 g/ha are not
significantly different. At 800 g/ha of Hexazinone, the
effect was 8.36 mg/kg between the plots, 25.00% less than

16.49
6.70
1.11
0.79

24.54
5.00
1.23
0.87

54.88
8.70
4.79
3.39

in the untreated control and 40.00% less than in the Lumax
(4 l/ha) treated plot. Between the weeding plot and control,
there was no significant difference. This was the same for
Hexazinone at 1440 and 800 g/ha and the untreated
control.
At the tillering stage, the average effect of herbicides on
available phosphorus content (18 mg/kg) caused an
increase of 58.59% more than in the untreated control but
59.44% lower than Lumax (4 l/ha) application treatment.
At the different doses of Hexazinone (240, 800 and 1440
g/ha) there was no significant difference from the
untreated control but decreased by 8.51% to 31.85%
compared to manual weeding.
Hexazinone at doses of 480 and 960 g/ha resulted in
excess in comparison with the manual weeding as well as
the untreated control. The highest content is at Lumax (4
l/ha). At the flowering stage, the average effect of the
treated plots (23.56 mg/kg) decreased available
phosphorous content by 49.39% compared to the untreated
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Table 7. Effects of Hexazinone different doses on soil available potassium (K2O) content (mg/kg)
Treatment
Untreated control
Manual weeding
Lumax (4 l/ha)
Hexazinone (240 g/ha)
Hexazinone (480 g/ha)
Hexazinone (800 g/ha)
Hexazinone (960 g/ha)
Hexazinone (1440 g/ha)
Mean
CV (%)
ETR (ddl=7)
ETM (Sx)

Soil available potassium (K2O) content (mg/kg)
Before application
Tillering
Flowering
ab
a
54.67
62.04
83.87a
a
c
63.03
40.39
55.57b
c
a
23.64
67.77
49.27b
ab
b
55.15
47.77
59.75b
47.77b
37.43c
48.76b
53.68ab
34.97c
52.43b
55.15ab
63.03a
57.67b
ab
b
58.61
49.24
48.23b
51.46
5.30
2.74
1.94

control and of 2.81% compared to manual weeding. Among
the different doses of Hexazinone, the largest declines were
observed in Hexazinone application at concentrations of
240, 800 and 1440 g/ha. Hexazinone at 960 g/ha was
equivalent in content compared to the untreated control. At
maturity, Hexazinone application at 480 g/ha resulted in a
decrease of 25. 41% compared to the untreated control. At
stage of, the average effect of herbicides (53.25 mg/kg)
decreased by 14. 11% compared to the untreated control,
and was not significant at 7.39% compared to manual
weeding. Practically, there is no significant difference
between the treatments and the untreated control except
Hexazinone application at 1440 g/ha which led to a
significant decrease of 33.87% compared to the untreated
control (Table 6).
Effects of Hexazinone different doses on the dynamics
of soil available potassium content
Before application, the effect of herbicides (49 mg/kg)
decreased by 10.37 and 22.26% in comparison with
untreated control and with manual weeding, respectively.
Among the different doses of Hexazinone, there was no
significant difference with the untreated control. The
lowest content was on the plot treated with Lumax (4 l/ha).
At the tillering stage, the average effect of herbicides
(50.00 mg/kg) caused a decrease of 19.35% compared to
the untreated control and 23.79% increase than manual
weeding. Since Lumax at 4 l/ha and Hexazinone 960 g/ha
concentrations did not differ from the untreated control at
high levels, available potassium in the other treatments was
low, less than that of the untreated control. The lower levels
were obtained at 480 and 800 g/ha Hexazinone which did
not differ significantly from manual weeding (Table 7).
At the flowering stage, the average content (52.69
mg/kg) of the plots which received herbicides decreased by

50.35
5.50
2.78
1.97

56.94
6.20
3.52
2.49

Maturity
70.50b
47.50c
52.50bc
60.50bc
44.00c
43.00c
63.00bc
116.00a
62.13
9.8
6.11
4.32

62.82% compared to the control and 5.18% compared to
manual weeding. Statistically, there is no difference
between herbicides and manual weeding. The different
doses of Hexazinone led to a decrease of 28.76 to 42.49%
compared to the untreated control.
At the complete maturity stage of sugar cane, the average
effect of herbicides (63.17 mg/kg) decreased by 10.40%
compared to the untreated control. Hexazinone at 1440
g/ha concentration, and the other herbicide treatments do
not differ with manual weeding. Hexazinone 1440 g/ha led
to an increase of 64.54% available potassium compared to
the untreated control and of 2.44 times of manual weeding
(Table 7).
Effects of different doses of Hexazinone on Sugar cane
yield and yield components
As shown by the statistical analyses, Hexazinone at
different doses affected sugar cane yield and its
components (Table 8). According to machining rods
criteria, on the 121st day after application, the average
effect of herbicides (848.50 machining canes/ useful plot)
increased by 11% machining rods compared to the
untreated control. The largest increase in machining rods
was obtained with Hexazinone at 1440 g/ha concentration
with a gain of 17.83% compared to the untreated control.
There is no significant difference between other
concentrations of hexazinone and the untreated control
(Figure 1).
For the yield criteria, the average effect of herbicides
(68.79 tons/ha), an increase of 10.28% was recorded in
comparison with the untreated control. Hexazinone (1440
g/ha) led to a yield surplus of 20.42% compared to the
untreated control. For the extractable sugar and sucrose
content criteria, there were no significant differences
between them.
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Table 8. Effects of different doses of Hexazinone on yield components and sugar cane yield
Treatment
Untreated control
Manuel weeding
Lumax
(41 g/ha)
Hexazinone (240 g/ha)
Hexazinone (480 g/ha)
Hexazinone (800 g/ha)
Hexazinone (960 g/ha)
Hexazinone (1440 g/ha)

Machining canes
(number/useful plot)
764.25b
850.75ab
805.25ab
819.25ab
850.00ab
856.00ab
860.25ab
900.05a

Yield
(t/ha)
62.38b
67.43b
68.86b
65.31b
66.80b
68.29b
68.35b
75.12a

838.28
5.70
47.53
23.77

67.91
4.10
2.75
1.38

Mean
CV (%)
ETR (ddl=21)
ETM (Sx)

Untreated control (%)
108.10
110.39
104.70
107.09
109.47
109.57
120.42

Quantity of extractible
sugar (t/ha)
7.24a
8.14a
8.40a
7.98a
7.98a
8.30a
8.29a
9.66a

Sucrose content
(%)
12.74a
13.23a
13.25a
13.10a
13.11a
13.13a
13.27a
13.83a

8.25
12.60
1.04
0.52

13.21
3.90
0.51
0.26

Figure 1. Correlation between weed dry biomass weeds on the 63 rd day
after application and the number of machining canes

DISCUSSION
Herbicidal activity was determined by active ingredients
application at different doses. Indeed, the correlation
between weeds dry biomass on the 63 rd day and the
number of machining rods at the 121st day after herbicides
application were expressed by the following regression
equation:
𝑌 = − 17.87𝑋 + 860.03

with correlation coefficient 𝑟 = − 0.77 (probability 𝑝 =
0.03).
This reflects the beginning of damage caused by weeds on
sugar cane and herbicide efficacy (Figure 1). Hexazinone
belongs to triazine family. It acts by contact as well as it is
easily absorbed by the roots and foliage where it inhibits
photosynthesis. Hexazinone, in aqueous solution, can be
decomposed by soil microorganisms. Translocation to the
shoot is mainly through the xylem and rain or irrigation is
needed before it becomes active (Acta, 2006). The present
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study showed that the different doses of Hexazinone had no
phytotoxic effect on sugar cane. The application of Diuron +
Hexazinone (1170 + 330 g/ha), Deafendin + Hexazinone
(192.5 + 247.5 g/ha) showed phytotoxic effects on cane
ratoon in 20 and 60 days, but this effect was gradually
reduced. This is due to the fact that sugar cane has some
enzymes that are able to degrade the herbicide molecules in
the plant and to reduce their toxicity (Azania et al., 2005a;
b).
In this study, the activity of Hexazinone showed
persistent action for over five months. The biological
coefficients of Hexazinone efficiency according to the weeds
dry biomass showed different weed biomass rates from low
to high rates. This is probably due to the presence of mulch.
This means that the straw has herbicide retention effect
thus compromising its effectiveness on weeds. According to
Monquero et al., (2009), the amount of straw at 15 ton/ha
reduced the effectiveness of herbicides and at 20 t/ha, their
efficiency becomes zero. However, the weak presence of
weeds throughout this experimentation was marked by a
total absence until one month after treatment due to many
factors, in particular the remaining mulch.
Mechanical control of weeds may reduce the degree of
Cyperus rotondus infestation during the dry season, the
extirpation of tubers during tillage promotes their drying in
the sun. Manual weeding during this experiment was
efficient, thus confirming this aspect. Herbicide treatments
lead to increased sugar cane yields, similar to those of plots
that received several manual weeding. The lack of
difference between manual weeding and Hexazinone
applications at machining canes criteria is linked to this fact
(Ibrahim, 2006). The application of Diuron + Hexazinone is
more effective at 91%, 14 days after application on sugar
canes lines without straw (Chabalier et al., 2012). The
leaching process is the main form of non-volatile molecules
transport and solubility in water (Monquero et al., 2008).
This implies that the application of herbicides tend to be
leached under the influence of rainfall or artificial irrigation
carried out on the plot with more pronounced effects in
moderately low soil organic matter content.
The mulch reduces the direct impact of rainfall on the
soil, slows runoff water, acts as a filter to remove
suspended particles in water, improves infiltration and
thereby reduces erosion (Braunack and Ainslie, 2001;
Neycheong et al., 2003). This implies that the applied
molecules remain in the soil and are not washed out
immediately thus influencing nutrient contents of the soil
and their absorption by the sugar cane or by weeds. Nitrate
nitrogen, assimilable phosphorous and available potassium
contents have many variations depending on the level of
weeds or herbicide efficacy. The low contents at the
phenological stage are due either to their absorption by
weeds or the sugar cane. For example, during tillering,
Lumax application may cause characteristic low nitrate
nitrogen content (Table 5) while a low content for the
untreated control is due to absorption by weeds. The
nitrate nitrogen, assimilable phosphorous, available
potassium contents increases during the period before
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application thus demonstrating a good restoration of
biological activity in the soil. All these factors have led to
the obtaining of machinable rods equivalent to manual
weeding, Lumax and the control by Hexazinone treatments
applied at different rates, demonstrating once again their
selectivity on sugar cane.
Conclusion
Terrier 750 WG, which is the commercial name of
Hexazinone showed no phytotoxicity on sugar cane at the
studied different doses. Despite mulching, when applied at
high doses, hexazinone showed high coefficients of
efficiency in reducing dry weeds biomass, thereby ensuring
good assimilation of mineral nutrients. The biological
efficiency coefficients of hexazinone at 480 g/ha varied
from -125.00 to 100.00%. At a higher rate of 1440 g/ha,
Hexazinone efficiency ranged from 37.33 to 100%. It would
be interesting to combine Hexazinone with other
compatible molecules such as Diuron to fight against
Cyperus spp. and to reduce the amount of Hexazinone
applied. Hexazinone is a selective molecule of sugar cane
and we recommend, besides other toxicological factors, it’s
pre-extension at 480 g/ha for approval by the Sahelian
Pesticides Committee (SPC).
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