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Abstract: Among the biotic factors, weeds caused significant effects on the yield of roselle and play the greatest role in the
production system. With this in mind, the study was carried out at Wondo Genet Rift Valley of Ethiopia to determine the critical
weed competition period for growth, yield, and yield components of roselle under rainfed conditions. The experimental
treatments consisted of a quantitative series of both the increasing duration of weedy periods and the length of the weed-free
periods using Randomized Complete Block Design (RCBD) with three replications. Data of growth and yield-related parameters
were timely collected following their respective standard methods and procedures and further subjected to analysis of variance
(ANOVA) using SAS computer software version 9.4. The results analyzed showed that the weed competition duration had a
significant influence on the number of primary branches per plant, the number of capsules /plants, fresh and dry calyx yield/plant,
thousand seed weight, and seed yield kg ha'. The highest fresh and dry calyx yield was recorded from the weed-free check
(15348.60kg ha™) and (1389.42 kg ha™") whereas the lowest was from the weedy-check (1009.70 kg ha) and weedy for 7SDACE
(Days After Crop Emergence) (242.57 kg ha™), respectively. The highest seed yield was recorded from the weed-free check
(39.03 kg ha™") whereas the lowest was from the weedy check (4.76 kg ha™). The yield losses of roselle were estimated based on
fresh and dry calyx yield. Thus, the highest yield loss of fresh and dry calyx yield was recorded in the weedy-check (93.42%) and
weedy for 90 (82.54%) DACE whereas the lowest was in the weed-free check (0.00%), respectively. To determine the beginning
and the end of the critical period of crop-weed competition 5 and 10% acceptable yield loss levels were used. Therefore, to
reduce the yield losses by more than 10% and higher economic return, plants must be kept weeds-free within 60 to 90DACE to
reduce the risk of economic yield losses as it is the critical period of weed-crop competition in roselle plants.
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[27]. Roselle is a versatile plant found in almost all warm
countries [18]. The calyx is one of the most economical parts
of the plant that is obtained by removing the petals of the
flower from its capsule containing the seeds. It is high in
calcium, niacin, riboflavin, and iron. It contains three and nine
times more vitamin C than blackcurrant (Ribes nigrum L) and
citrus (Citrus sinesis L) fruit, respectively [18]. They are used
as valuable food products; wine, jelly, beverages, jam, color,
and flavour ingredients [18]. Non-food products include the

1. Introduction

Roselle commonly known as roselle belongs to the
Malvaceae family and is one of the common flower plants
grown worldwide. It is cultivated in tropical and subtropical
regions of different worlds [2, 9]. But African countries like
Benin, Sudan, Cote D’Ivoire, Ghana, Niger, Burkina Faso,
and Nigeria were reported as major areas of roselle cultivation
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pharmaceutical use of flowers and fruits to treat cases of
bronchitis and cough, hypertension, diarrhea, and many other
diseases [11, 16].

Roselle plant is mainly used to produce healthy juice and
herbal tea full of flavor and tartness, due to its high contents of
vitamin C and anthocyanins that are found in the calyces in
Ethiopia. It is predominantly produced by small-scale farmers
in their homestead gardens. Ethiopia has a suitable environment
for the production of roselle plants. Besides, the country has a
diverse agro-ecology that can be growing various medicinal
crops with a vast impending for roselle production as well both
in rainfed and irrigation conditions. Also, have a huge potential
in internal and external markets possibly produce by the
farming communities in the country. Despite these potentials
and economic importance, the overall yield and quality are
lowered both in farmer and private farms mainly due to biotic
and abiotic factors. These factors included increased pressure of
insects, diseases, and weeds and, in addition, poor cultural
practices and harvest constraints during the growing periods.
Among the biotic factors, weeds caused significant effects on
the yield of roselle and play the greatest role in the production
system [4]. About 10 and 25% of crop yield losses from weed
competition have been estimated in the less developed and least
developed countries, respectively [6].

To determine appropriate time and methods of weed
management including the efficient uses of herbicide for a
given crop, identification of critical period is essential in the
growing period of the crops; it helps determine the crop
growth stages most sensitive to weed competition [14, 26].
The critical period defined by [17, 20] is several weeks after
crop emergence during which a crop must be weed-free to
prevent yield losses greater than 5%. Thus, the timing of weed
control measures is important to maintain optimum crop yield.
A critical period for weed control (CPWC) is a fundamental
constituent of any management strategies in weed control
options. This determining the critical period of weed
completion could help decrease yield losses due to weed
interference [21]. However, [28] reported that competition
between crop and weeds, and thus CPWC, are dependent on
on-site specific factors: climatic conditions, management
strategies, the composition of weed flora, and weed
emergence time. At the same time, CPWC tends to might tend
to be varying widely from other crops. [12] suggested that the
development of an appropriate IWM system demands the
precise study of weeds and their interference with the crop
grown. Similarly, [4, 35] reported that losses in economic
yield of roselle due to weed infestation in Sudan were ranged
from 45.00 to 90.17%. [37] who reported that delayed
weeding until late stages could result in irreversible damage to
the crop due to weed competition.

Despite being an important biotic factor in the reduction of
economic yield of roselle in the study areas due to weed
infestation, there has been no detailed empirical research on
the actual effects resulting in causing significant yield loss
were studied. That are no studies were committed to finding
out the critical period for weed control concerning this crop in
our country. Identification and determining effective critical

weed competition periods are the initial steps in tailoring
responses for the management of the weeds. Therefore, the
objectives of this study were to determine the effect of weed
competition periods on growth and yield performance and the
critical period of crop-weed competition and yield losses in
roselle at Wondo Genet, Southern Ethiopia.

2. Materials and Methods

The experiment was carried out at Wondo Genet
Agricultural Research Center experimental site in Southern
Ethiopia during the 2017 to 2018 cropping seasons. Wondo
Genet is located between 7°19' N latitude and 38°38' E
longitude which is found at an altitude of 1780 m.a.s.l (meter
above sea level). It receives a mean annual rainfall of 1128
mm with minimum and maximum temperatures of 11°C and
26°C, respectively. The soil textural class is sandy loam with a
PH of 6.4 [1]. The experiment was laid out in Randomized
Complete Block Design (RCBD) with three replications
having plot sizes measuring 3.6 x 3.6 m. The crop was sown in
June 2017 and 2018 with 60cm*60cm space between rows
and plants, respectively. Plant to plant distance was
maintained by thinning extra plants at an early growth stage
and WG-Hibiscus-Sudan, genotype was used. The
experimental treatments consisted of a quantitative series of
both the increasing duration of weedy periods and the length
of the weed-free periods. The timing of weed removal was
based on the number of days after crop emergence. Weeds
were removed manually with a hand hoe from respective plots
after the prescribed duration and kept weed-free till harvest.

To determine the beginning of the CPWC, the first
component, Increasing Duration of Weed Free period
(IDWFP), was established by maintaining weed-free
conditions for 15, 30, 45, 60, 75, and 90DACE (referred to as
weed-free plots) before allowing subsequent emerging weeds
to compete for the remainder of the growing season. To
evaluate the end of the critical period of the CPWC, the second
component, Increasing Duration of Weedy Period (IDWP),
was established by allowing the weeds to compete with the
roselle for 15, 30, 45, 60, 75, and 90DACE (referred to as
weedy plots) after which, plots were maintained weed-free
until harvest. In addition, weedy check (WC) and weed-free
check (WFC) were included as a control.

Weed flora: Data on weed flora present in the experimental
plots were recorded during the experimental period. The weed
species found within the sample quadrats were identified and
classified into their respective groups. Weed density: The
weed density was recorded by throwing a quadrat (0.25
mx0.25 m) randomly at four places in each plot at the time of
weed removal for early competition and about 10 days interval
before the expected harvest time in the case of Ilate
competition to avoid possible foliage and seed shading. The
weed species found within the sampling quadrat were
identified, counted, and expressed in m?. Weed aboveground
dry biomass (g): For aboveground weed dry biomass, the
weeds falling within the quadrat were cut near the soil surface
immediately after recording data on weed count and placed
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into paper bags separately treatment-wise. The samples were
sun-dried for 3-4 days and thereafter were placed into an oven
at 65°C. temperatures till a constant weight and, subsequently,
their dry weight was measured. The dry weight was expressed
in g m™. Four plants per plot were selected at random to record
plant height, branch number per plant, number of capsules per
plant, fresh and dry weight of calyx per plant, the weight of
seed per plant, and number of seeds per plant. Thousand seed
weights were taken from the yield of each treatment and were

Y = H. sabdarif L. fa yield in treatment /H.

3. Results and Discussion
3.1. Weed Data

During the 2 years of experimentation, 24 main weed
species belonging to 10 families were identified with which
the greater number was broadleaf species with lower numbers
of grass and sedge weeds. By grouping weeds according to
their methods of reproduction and dispersal determining their
life cycle, the following groups were distinguished as annual
(grasses, broadleaved species, and sedges) and perennial
(grasses, broadleaved species, and sedges) (Table 1). Thus, the
annual weeds that complete their life cycle within one year or
less were the most common group during the two years of
study while perennial weeds were found as the second group.
Most of the weed species identified in the present study were
in line with [10] who reported that the weed species were
composed of a wide range of annual, biennial, and perennial
broad-leaved, grasses, and sedges weeds with differences in
frequency, abundance, and dominance.

The present result revealed that total weed density increased
significantly with the increase in competition duration and the
increase was significant at each increase in duration period.
The maximum (211.19) and minimum (18.73) total weed
density was obtained in plots with weed-infested season long
(weedy check) and weed-free season long (weed-free check),
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weighed separately using an electric balance. The weight of
seed yields was recorded per plant basis and was converted to
kg ha™. Data collected on growth and yield parameters of the
crop were analyzed statistically by using Fisher’s analysis of
variance technique. The least significant difference (LSD) test
at 0.05 probability levels was employed to compare the
treatment means [33]. On the other hand, to analyze the
critical period of weed control, the relative roselle yields (Y)
of each treatment were computed as followed.

sabdarif L. fa yield in weed-free check x 100

respectively (Figure 1). A weedy check showed the maximum
weed density because there was a longer period available for
weeds to germinate and weeds continued to germinate
throughout the growth period. These results agree with [34].
Weed-free plots showed minimum density because weeds
were eradicated by repeated hand hoeing (Figure 1).

The dry weight of weed species was increased with the
increase in competition period, being a maximum (116.87g) in
weedy check and a minimum (7.49g) was in weed-free check
(Figure 1). In general, the weight of dry weeds increased as the
duration of the weedy period increased while decreased as the
duration of the weed-free period increased. The maximum dry
weight of weeds in increasing weedy period including weedy
check might have been due to higher weed density (Figure 1)
and longer growth period resulting in more accumulation of
photosynthates and a greater biomass. But in increasing
weed-free periods, the weeds germinated and developed after
the respective weed-free periods after the crop reached a
higher competitive advantage, which suppressed weed growth
by the crop. Thus, the newly emerged weeds and less
competent under stress accumulated lower dry weight. In
agreement with this result, [32; and 31] reported that the
weight of dry weeds and weed density was inversely
proportional to the increase in weed removal periods.
Similarly, [6] found that increasing weed crop competition
duration increased weed biomass.
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Figure 1. The effect of weed dry biomass (WDB) and weed density (WD) on roselle plants.
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Table 1. Major weed species of roselle during the main cropping seasons of 2017 and 2018.

S/N Scientific name Family name Category Life cycle
1 Bidens pilosa L. Asteraceae Broadleaf Perennial
2 Commelina benghalensis L. Commelinaceae Broadleaf Perennial
3 Commelina latifolia Hochst. Commelinaceae Broadleaf Perennial
4 Guizotia scabra (Vis.) Chiov Asteraceae Broadleaf Perennial
5 Ageratum conyzoides L. Asteraceae Broadleaf Annual
6 Amaranthus hybridus L. Amaranthaceae Broadleaf Annual
7 Amaranthus spinosus, Khmer Amaranthaceae Broadleaf Annual
8 Galinsoga parviflora Cav. Asteraceae Grass Perennial
9 Plantago lanceolate L. Plantaginaceae Broadleaf Perennial
10 Cyperus esculentus L. Cyperaceae Sedge Perennial
11 Datura stramonium L. Solanaceae Broadleaf Annual
12 Xanthium strumarium L. Asteraceae Broadleaf Annual
13 Xanthium spinosum L. Asteraceae Broadleaf Annual
14 Solanum anguivi L. Solanaceae Broadleaf Perennial
15 Parthenium hysterophorus L. Asteraceae Broadleaf Annual
16 Biden pachyloma L. Asteraceae Broadleaf Annual
17 Phalaris paradax L. Poaceae Grass Annual
18 Digitaria abyssinica (A. Rich.) stapf Poaceae Grass Annual
19 Oxalis anthelmintic A. Rich Oxalidaceae Broadleaf Annual
20 Tribulus terresteris L. Zygophyllaceae Broadleaf Annual
21 Portulaca oleracea —Gourmet Sleuth Portulacaceae Broadleaf Annual
22 Nicandra physaloides (L) Gaerth Solanaceae Broadleaf Annual
23 Rottboallia cochinchinesis (Lour.) Clayton Poaceae Grass Annual
24 Anagallis arvensis var. caerulea (L.) Gouan Primulaceae Grass Perennial

3.2. Crop Data

The present results revealed that the effect of different
weed-crop competition durations on plant height was
significantly (P = 0.28) varied. With the increased duration of
weedy periods, the plant height becomes higher while in the
increased duration of weed-free periods becomes decreased
(Table 2). This could be due to weeds that were left to grow
for longer periods and the weed plant population per unit area
tended to increase which resulted in severe competition
between crop and weed for light and space. Overall, in
increasing weed-free periods, plant heights reached lower
values while increasing the duration of weedy periods reached
higher values. In agreement with the present study, [30]
reported that the field pea plant height increased with an
increase in the duration of weed interference and decreased
with an increase in weed-free periods.

There is a significant (P<0.0001) effect of weed-crop
competition duration on the number of primary branches per
plant. A gradual and progressive decrease in the number of
primary branches per plant was recorded with increasing
competition duration. The maximum number of primary
branches (29.50) per plant was found in weed-free check
followed by competition duration of 90, 75, and 60DACE
and significantly different from the rest of the treatment
(Table 2). This might be due to less time available for the
competition of resources between the crop and weeds in a
short competition duration for the higher number of primary
branches per plant. Because weeds were removed and plants
achieved a good growth rate and maximum assimilates may
be formed which allowed good vegetative growth and a
higher number of branches per plant in return while a
minimum number of branches per plant was probably due to

longer competition duration between crop and weeds and
resources were not fully utilized by the crop. The results are
in accordance with the findings of [7] who obtained that the
increase of soybean branches continued significantly
between weed removal and then no significant increase was
obtained. Similarly, [30] also described that the number of
primary branches per plant in field pea increased when the
weed-free days were prolonged.

The result revealed that there is a significant (P<0.0001)
effect of weed-crop competition durations on the number of
capsules per plant. Weed-free check, weed-free for 90 and
75DACE produce the maximum number of capsules per plant
(186.50), (184.50), and (177.33), respectively (Table 2). The
minimum number of capsules per plant (10.00) was recorded
in plots where competition was throughout the growing season
(Table 2). The absence of weeds in the weed-free check might
have been enabled the crop to make the best use of growth
resources resulting in a greater number of capsules per plant.
In conformity with [24] who reported in a common bean that
the number of pods per plant significantly increased with the
increase in the duration of the weed-free period and decreased
with the increase in the duration of the weedy period.

The results of the experiment indicated that days to 50%
flowering was increased significantly with the increase in
competition duration and the increase was significant
(P<0.0001) at each increase in duration period. The longest
days of 50% flowering were recorded from the weedy-check
(157.50) which was statistically at par with competition
duration weedy for 60DACE and significantly varied from
other treatments while the shortest was from the weed-free for
90DACE (119.17) (Table 2). As the weedy period duration
increased, the days required to attain 50% flowering was
increased while in weed-free duration increase the days to
attain 50% flowering was decreased (Table 2). This might be
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due to the severe competition of the weeds with the crop for
the limited environmental resources when weeds were
allowed to germinate and grow for prolonged periods. This, in
turn, may aggravate the stress for the plant, which compels the
crop towards physiological response to a stressful

environment that enables the crop to mature earlier to escape
the stressful environment before drying. This is in line with
the observation of [13] who reported that limited water supply
triggers a signal to cause an early switching of plant
development from the vegetative to reproductive phase.

Table 2. Effect of weed competition on yield components of roselle plants.

Treatment PH (cm) NPBPP NCPP 50% FD
IDWEP at DACE

15 131.83% 9.67% 39.50% 144.00°
30 128.83°% 12.33¢ 51.00¢ 133.83f
45 133.5%¢ 17.83¢ 81.17° 128.67%
60 122.00% 19.83° 123.00° 125.00&
75 122.83% 26.67° 177.33° 124.33&
90 120.50° 26.50° 184.50° 119.17"
wWC 145 6.00" 10.008 157.50°
IDWP at DACE

15 133.83% 10.00¢ 42.67¢ 149.67%%
30 141.5%® 15.00¢ 52.17¢ 146.17%
45 131.67° 9.33f 27.67¢ 147.67°%
60 137.17% 9.00% 25.50" 154.83%
75 127.33% 7.50%" 19.33f% 154.00%
90 141.33%® 7.17¢ 16.00% 152.33%d
WFC 124.83% 29.50° 186.50° 130.33%
Isdo.0s 19.74 2.66 13.71 6.48
CV% 12.96 15.63 16.00 3.98

PH= Plant Height, NPBPP=Number of Primary Branches Per Plant, NCPP=Number of Capsules Per Plant, 50% FD= 50% Flowering date.

The weight of fresh and dry calyx yield per plant was
significantly (P<0.0001) influenced by the duration of weed
competition. The maximum fresh calyx yield per plant
(552.55g) was found in the weed-free check. This was
statistically on par with competition duration of 90, 75, and 60
days after crop emergence and significantly different from the
rest of the treatments (Table 3). The maximum dry calyx yield
per plant (50.02g) was recorded in the weed-free check
followed by the weed-free for 90DACE (47.76g) and 75
(46.51g) while the minimum was in the weedy for 7SDACE
(8.73g) (Table 3). Likewise, the highest total fresh and dry
calyx yield per hectare was also recorded from the weed-free
check (15348.60 kg ha™) and (1389.42 kg ha™') while the
lowest was from the weedy check (1009.70 kg ha') and
weedy for 7SDACE (242.57 kg ha™), respectively (Table 3).
In general, in the increasing duration of the weedy period fresh
and dry calyx yield was decreased but in the increasing
duration of the weed-free period, the fresh and dry calyx yield
increased. This could be due to the fact that the increased
duration of weed-free periods is attributed to the increase in
fresh and dry calyx yield per given unit. This result is in line
with, /30] who reported that the yield attributes were highest
in the season-long weed-free period and on par with weed-free
for the initial 40days or plots kept weedy only for the initial
20days.

The study revealed that thousand seed weight was
significantly (P<0.0001) influenced by the duration of weed
competition. The maximum thousand seed weight (28.14g)
was recorded in the weed-free check followed by treatments
kept weed-free beyond 75DACE while the minimum was
(6.12g) in the weedy check (Table 3). It was found that 1000

seed weight of roselle was inversely related to the increase in
the duration of the weedy period and directly proportional to
the increase in the duration of weed-free periods. The highest
1000 seed weight in the increasing duration of the weed-free
period might be due to the accumulation of adequate dry
matter by the crop through the utilization of available above
and belowground growth resources by the crop. Similarly,
[30] stated that yield attributes, including 1000 seed weight of
field pea increased with an increase in weed-free duration and
decrease in weedy periods.

The data about the seed yield of roselle revealed that seed
yield was significantly (P<0.0001) affected by weed-crop
competition durations. A linear decrease in seed yield was
observed by increasing the duration of the weed-crop
competition. The maximum seed yield of (39.03 kg ha™") was
recorded where there was a weed-free check and it was
statistically on par with the competition duration of 90DACE
(37.63 kg ha) significantly higher than all the other
treatments (Table 3). The minimum seed yield (4.76 kg ha™')
was recorded in the weedy-check (Table 3). The decrease in
seed yield with increasing weed-crop competition duration
was due to the decrease in the yield components like several
branches per plant, the number of capsules per plant, and
1000 seed weight, which resulted from the efficient
utilization of growth resources, such as nutrients, soil
moisture, and light. In conformity with this result, [38]
reported that the yield of faba bean significantly varied when
weeds were allowed to grow for different durations and
about 46% yield loss was recorded from weedy check plots.
Similarly, [4, 36] found that wheat yield decreased as the
weed-infested duration increased.
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Table 3. Effect of weed competition on yield and components of roselle plants.
Treatment WFCYPP (g) WDCYPP (g) WFCY (kg ha')  WDCY (kgha') TSW WSY (kg ha™)
IDWEP at DACE
15 188.58¢ 12.87° 5238.20¢ 357.36 18.74% 11.44°
30 237.29° 18.41¢ 6591.30° 511.36¢ 20.85° 12.88°
45 327.84° 31.82° 9106.70° 884.03° 23.72° 19.79¢
60 521.08* 45.36° 14474 .40° 1259.81° 24.57° 35.61°
75 530.47° 46.51% 14735.30° 1291.96® 25.04° 35.87°
90 546.09° 47.76® 15169.20° 1326.76® 25.52° 37.63%
WC IDWP at DACE 36.75" 9.84°t 1009.70" 273.37°% 6.128 476"
15 246.94° 12.93¢ 6859.40° 359.03° 16.93¢ 10.45°%
30 250.63° 13.61¢ 6961.90° 378.10° 18.07¢ 16.27¢
45 134.53° 12.05°% 3737.00° 334,65 14.37¢ 11.07¢
60 142.64° 10.93°% 3962.30° 303.57°% 12.86° 7.818
75 118.04° 8.73¢ 3278.90° 242.57¢ 10.08° 8.05¢
90 115.96° 8.91F 3220.90° 247.38"% 9.73" 9.50%
WEC 552.55° 50.02° 15348.60° 1389.42° 28.14° 39.03*
1sdo 05 35.34 4.00 981.62 111.19 245 2.74
CV% 10.82 14.68 10.82 14.68 11.62 12.72

WEFCYPP=Weight of Fresh Calyx Yield Per Plant, WFCY = Weight of Fresh Calyx Yield, WDCYPP=Weight of Dry Calyx Yield Per Plant, WDCYPH=Weight

of Dry Calyx Yield, TSW= Thousand seed weight, WSY=Weight of Seed Yield

3.3. Yield Losses

The losses that were shown due to each of the different
weed competition periods were considered relative to the yield
of weed-free checks compared with each of the treatments.
The data in losses indicated that the fresh calyx yield per
hectare was higher beyond weedy for 45DACE including
weedy-check compared to the WFC. The fresh calyx yield per
hectare losses ranged from (54.64 to 93.42%) in increased
duration of weedy periods while (0.00 — 65.87%) in increased
duration of weed-free periods (Figure 2). Likewise, dry calyx

yield losses were higher in the weedy for 75 and 90DACE
followed by WC as compared to the WFC. In this case, the dry
calyx yield per hectare losses ranged from (72.79 to 82.54%)
in the increased duration of weedy periods while the increased
duration of weed-free periods ranged from (0.00 to 74.28%)
(Figure 2). Thus, the losses come through the results of
weed-crop competition regarding the nearby resources utilize
in the growing period. The prolonged crop-weed competition
resulted in reduced dry biomass accumulation which
ultimately rendered the yields of parameters considered and
higher yield losses for them.
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Figure 2. The effect of weeds competition on the yield loss of roselle plants.

3.4. Critical Period of Weed Control

The critical period of weed control for roselle was estimated
based on the relative yields with between 5% and 10% as
acceptable yield loss. The beginning of the critical periods of
weed competition was obtained from the late weed-crop (from

the increasing duration of weedy periods) competition while
the end of the critical periods of weed control was obtained
from the early crop weed competition (from the increasing
duration of weed-free periods). Based on the current result, the
critical period of weed control for roselle should be kept
weed-free from 60 to 90DACE. Thus, the weeds have to be
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managed during these periods through appropriate methods to
prevent more than 10% yield loss of the crop. This critical
period of weed control follows previous studies. Le Bourgeois
and [22] located this critical period between 30 and 90 DAS
for long-cycle crops (yams, cassava, sugarcane, etc.). Another
finding by [38 reported that the critical period of weed control
in faba bean started at 30days and ends at 45days after crop
emergence with a 10% acceptable yield loss. However,
according to [21], critical periods of weed control varied with
weed species composition, weed emergence pattern, weed
density and intensity, ecological variations, climatic
conditions, frequency of tillage operation, and soil type of the
area.

4. Conclusion

There was an overall sensitivity of roselle to infestation
by weeds, which demonstrates the need for weed control
techniques. The highest weed biomass and density at
harvest seemed to be associated with the lowest values of
seed yield and yield components. From this study it can be
concluded that to obtain a better yield of more than 90%
yield, roselle has to be weed-free. This period is between 60
to 90 days after the emergence of the crop as it is found to
be the critical period of weed crop competition at the
Wondo Genet Agricultural Research Center experimental
site and is similar to the other agro-ecology. Hence, in
Integrated Weed Management (IWM) strategies, the
determination of the critical weed competition period is
paramount to take the appropriate management of weeds
control in one of the IWM components. Thus, when the
critical period of weed competition was determined for one
crop, economically feasible, environmentally friendly, and
sustainable methods of IWM components to be developed

properly.
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