Agriculture, Forestry and Fisheries

2013; 2(6): 239-247

Published online December 30, 2013 (http://www.sciencepublishinggroup.com/j/aff)
doi: 10.11648/j.af£.20130206.17

SciencePG

Science Publishing Group

Weed Interference in the sugarcane (Saccharum
officinarum L.) plantations of Ethiopia

. . * .
Firehun ereful, Tamado Tana® ,Abera Tafessel, Yohannes Zekarias'

'Ethiopian Sugar Corporation Research and Training, P.O. Box 15, Wonji, Ethiopia
2Haramaya University, P.O.Box, 138, Dire Dawa, Ethiopia

Email address:
firehunyirefu@yahoo.com (F. Yirefu), tamado63@yahoo.com (T. Tana), aberatafesse@yahoo.com (A. Tafesse),
johnatamas@yahoo.com (Y. Zekarias)

To cite this article:
Firehun Yirefu, Tamado Tana, Abera Tafesse, Yohannes Zekarias. Weed Interference in the Sugarcane (Saccharum officinarum L.)
Plantations of Ethiopia. Agriculture, Forestry and Fisheries. Vol. 2, No. 6, 2013, pp. 239-247. doi: 10.11648/j.af£.20130206.17

Abstract: Field experiments involving sprawling and erect cultivars of sugarcane and 12 weed competition periods were
conducted in randomized complete block design in four replications for two cropping seasons at three sugarcane plantations of
Ethiopia. Sugarcane was either kept free of weeds or weeds were allowed to grow for 0, 3, 6, 9, 12 and 15 weeks after planting
(WAP). The sprawling sugarcane cultivars (‘B41227° and ‘N14”) suppressed weed growth more and gave higher cane yield
than the erect cultivar ‘NCo0334°. The cane yield loss in unweeded plots compared to weed free plots ranged from 69.7% for
sprawling cultivar ‘B41227° at Methara to 83.5% at Wonji-Shoa for the erect cultivar ‘NCo334’. The beginning and end of
critical periods of weed interference on 5% acceptable cane yield loss levels ranged from about 2.5 to 14 WAP for the erect
cultivar and from 3 to 13.5 WAP for the sprawling cultivars implying the need to use herbicides or other weed control methods

in sugarcane plantations of Ethiopia during these periods to keep cane yield loss levels below 5%.
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1. Introduction

The sugar industry plays a significant role in Ethiopian
economy. Sugarcane is cultivated on about 37,000 ha and the
four sugar factories produce about 300,000 tons of sugar per
year [1]. However, the current sugar production provides
only 60% of the annual demand for domestic consumption
and the annual per capita consumption of sugar in Ethiopia
was about 5.1 kg which is considered to be low even by
African standards (16.3 kg) [2]. Thus, there is a high need to
increase the production and productivity of sugarcane in
order to have a reliable supply of sugar in the country.

However, the yield of sugarcane is limited by many factors
among which weeds are the major constraints of sugarcane
production. Sugarcane being a long duration and widely
spaced crop, it provides an ample opportunity for several
weeds to grow in vacant space, right from planting to
harvesting. In sugarcane production, cane yield losses
ranging from 20-90% were reported due to weeds in different
countries of the World [3]. In Ethiopia, weeds caused cane
yield loss that ranged from 64-80% in the sugarcane
plantations if not controlled [4]. Moreover, financial records

of sugarcane plantations of Ethiopia indicate that weed
control costs of about 2.5 million Ethiopian Birr (1 USD =
19.3546 ETB on 29/11/2013) per year [5].

To reduce the amount of herbicides used for weed control
in sugarcane, both for economical and environmental reasons,
an Integrated Weed Management (IWM) involving a
combination of cultural, mechanical, biological, genetic, and
chemical methods has become a priority [6]. To achieve this,
there is a need for better understanding of sugarcane-weed
interactions and identification of critical periods of weed
competition with respect to crop growth.

The critical period of weed control (CPWC) is the time
period in the crop growth cycle during which weeds must be
controlled to prevent unacceptable yield loss [7]. The CPWC
represents the time interval between two separately measured
components: the maximum weed-infested period and the
minimum weed-free period.

Information on the CPWC in sugarcane could help improve
timing of post-emergence herbicide applications and also to
improve the efficiency of weed management through
cultivation. Reducing the number of herbicide treatments as a
result of better timing and efficiency can reduce environmental



Agriculture, Forestry and Fisheries 2013; 2(6): 239-247 240

contamination and cost of production [8].

Thus, the present study was undertaken to assess the effect
of durations of weed interference on weed dry weight and
millable cane yield; and to determine the critical period of
weed control for sprawling and erect cultivars of sugarcane at
the three sugarcane plantations of Ethiopia.

2. Materials and Methods

2.1. Description of the Experimental Sites

Field experiments were conducted at three sugarcane
plantations of Ethiopia; Wonji-Shoa (8°30'N, 39°20'E,
altitude of 1540 m a.s.l.); Methara (8°00'N, 39°52'E, altitude
of 950 m a.s.l.) and Finchaa (10°00'N, 37°30'E, altitude of
1650 m a.s.l.). The soil types of the experimental sites are:
light clay at Wonji-Shoa with a pH of 7.5, organic matter of
2.2%, total nitrogen of 0.10% and available phosphorus of
7.4 ppm; clay loam at Methara with a pH of 8.7, organic
matter of 1.0%, total nitrogen of 0.10% and available
phosphorus of 2.5 ppm; and light clay at Finchaa with a pH
of 5.8, organic matter of 3.3%, total nitrogen of 0.13%, and
available phosphorus of 5.5 ppm. Wonji-Shoa receives an
average annual rainfall of 831 mm, with mean annual
maximum and minimum temperatures of 27°C and 15°C,
respectively; Methara receives an average of 554 mm annual
rainfall, with mean annual maximum and minimum
temperatures of 32.6°C and 17.4°C, respectively; and Finchaa
receives an average of 1250 mm annual rainfall, with mean
annual maximum and minimum temperatures of 31.0°C and
15.0°C, respectively.

2.2. Treatments, Experimental Design and Crop
Management

Factorial experiments involving sprawling and erect
cultivars of sugarcane and 12 weed competition treatments
were conducted in randomized complete block design in four
replications for two cropping seasons (2004-2006 and 2007-
2008). The sprawling sugarcane cultivars (30-50° leaf angle)
used for the study were ‘N14° at Wonji-Shoa and Finchaa and
‘B41227° at Methara and ‘NCo334’ having erect growth
habit (70-90° leaf angle) was used at all the three plantations.
The weed competition treatments consisted of six initial
weed-free periods in which plots were kept free of weeds for
0,3,6,9, 12 and 15 weeks after planting (WAP) of sugarcane
and then weeds were allowed to grow until harvest and six
initial weed-infested periods in which, weeds were allowed
to grow for 0, 3, 6, 9, 12 and 15 weeks after planting (WAP),
after which the plots were kept free of weeds until harvest by
periodic hand hoeing. Naturally occurring weed populations
were used in all the trials.

Plot size was six furrows of five meter length (43.5 m?)
where 35 two budded setts were planted in each furrow
overlapping by five centimeters. The methods of irrigation
used were blocked end furrow at Wonji-Shoa; furrow
irrigation using siphon tubes at Methara and dragline
sprinkler at Finchaa. Fertilizer sources and rates used were

Urea (46% N) at rate of 200 kg ha' at Wonji-Shoa;
Ammonium Sulphate Nitrate (26% N) at rate of 400 kg ha™
at Methara and Diammonium Phosphate (18% N, 46% P,0s)
at the rate of 250 kg ha" and Urea (46% N) at the rate of 150
kg ha™ at Finchaa.

2.3. Data Collection and Statistical Analysis

Data were collected from the central four furrows. Before
harvesting of the canes, a 0.5 m x 0.5 m quadrat was placed
randomly at three places in the central four furrows of each
plot to collect the weeds, which were then oven-dried and
weighed. Total weed dry weight for each plot was computed
on per m’ basis. Millable cane weight was determined at
harvest from the central four rows and the yield was
converted to tons ha™.

The effect of treatments on weed dry weight and millable
cane yield were subjected to analysis of variance (ANOVA)
and means were compared with the Least Significant
Difference (LSD) test at 5% level of significance using
STATISTICA software [9]. Data for each site and season
were analyzed separately because of differences in sugarcane
varieties, weed composition, agro-climate, soil and
agronomic practices used.

The relative cane yield of each treatment was calculated as
a percentage of the corresponding weed-free cane yield and
non-linear regression equations were used to fit the data
using STATISTICA software [9]. The Gompertz equation
described by [10] was used to predict the relationship
between relative cane yields as influenced by the increasing
duration of the weed-free period as:

RY = A x exp [-B x exp(-KxT)]

where RY is relative cane yield (% of season-long weed-free
yield), A is the yield asymptote, and B and K are constants
and T is the length of the weed-free period after planting of
sugarcane in weeks. Similarly, a three-parameter logistic
equation described by [10] was used to predict the effect of
increasing duration of weed interference on relative cane
yield as:

( 1
exp[C (T - D)]

F-1
RY = + x100
)

where RY is the relative cane yield (% of season-long weed-
free yield), T is the duration of weed interference measured
in weeks after planting of sugarcane; C, D and F are
constants derived by fitting the logistic regression equation.

Using the derived Gompertz equations, the critical
duration of the weed-free period for sugarcane in WAP was
calculated for acceptable cane yield loss level of 5%.
Similarly, using the derived logistic equations, the critical
length of weed-infested period was calculated for acceptable
cane yield loss level of 5%. The 5% cane yield loss level was
taken to be acceptable, considering the present cost of weed
control in sugarcane plantations in Ethiopia.
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3. Results and Discussion
3.1. Weed Dry Biomass

Significant differences were observed between the seasons,
the cultivars and durations of weed competition in weed dry
biomass. Higher total weed dry biomass was observed in the
first season (2005-2006) than in the second season (2007-
2008) (Table 1 and 2). Differences between seasons in weed
composition and abundance can be attributed to differences
in weather, soil and previous management practices used as
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these factors were reported to influence weed distribution,
composition and densities [11, 12]. In general, weed dry
biomass decreased with increasing durations of weed free
periods (Table 1) and with decreasing durations of weedy
periods (Table 2) possibly due to less time for weed seeds to
germinate and utilize the environmental resources for a
longer period of time. However, the rate of reduction was
more remarkable beyond weed free period of 3 WAP (Table 1)

and weedy period of 12 WAP (Table 2).

Table 1. Effects of cultivars of sugarcane and increasing duration of weed free periods on weed dry weight (g m™) at Wonji-Shoa, Methara and Finchaa

2005-2006 2007-2008
Weed free
Wonji-Shoa Methara Finchaa Wonji-Shoa Methara Finchaa

Cultvar' weeks (WAP)?

Sprawling 0 187.09 179.68 193.74 173.99 167.10 180.18
3 179.11 172.36 186.33 166.57 160.29 173.29
6 97.21 90.34 109.46 90.40 84.02 101.80
9 57.88 50.36 68.46 53.83 46.83 63.67
12 26.78 20.34 33.52 24.90 18.92 31.17
15 8.86 5.63 12.47 8.24 5.24 11.60

Erect 0 257.00 239.26 272.22 239.01 222.51 253.16
3 208.68 196.56 226.35 194.07 182.80 210.50
6 110.55 97.62 119.59 102.81 90.79 111.22
9 69.17 58.48 79.64 64.33 54.39 74.06
12 33.28 27.37 41.26 30.95 25.45 38.37
15 11.87 8.18 14.26 11.04 7.61 13.26

LSD (0.05) cultivar x duration 10.25 10.25 10.25 10.05 10.15 9.73

Significance
Wonji-Shoa Methara Finchaa

Season (S) i i ol

Cultivar (C) I I R

Duration (D) ot ot ok

Cultivar x Duration ot ot ok

'The sprawling cultivars used were ‘B41227” at Methara and ‘N14” at Finchaa and Wonji-Shoa; and the erect cultivar ‘NC0334” was used at all the plantations;

*WAP = Weeks After Planting of sugarcane
2+* indicates significance at P < 0.01

Table 2. Effects of cultivars of sugarcane and increasing durations of weedy periods on weed dry weight (g m”) at Wonji-Shoa, Methara and Finchaa

2005-2006 2007-2008
Weedy
Wonji-Shoa Methara Finchaa Wonji-Shoa Methara Finchaa
Cultivar' weeks (WAP)?
Sprawling 0 0 0 0 0 0 0
3 9.88 5.33 12.42 9.19 4.96 11.55
6 32.95 24.36 48.68 30.64 22.65 45.27
9 71.23 63.43 79.89 66.24 58.99 74.30
12 181.43 174.46 189.48 168.73 162.25 176.22
15 185.94 176.16 191.21 172.92 163.83 177.82
Erect 0 0 0 0 0 0 0
3 12.06 8.1 15.35 11.22 7.53 14.27
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2005-2006 2007-2008
Weedy
Wonji-Shoa Methara Finchaa Wonji-Shoa Methara Finchaa
Cultivar' weeks (WAP)?
6 37.59 33.12 48.68 34.96 30.80 45.27
9 79.89 71.14 85.65 74.30 66.16 79.65
12 149.19 132.62 156.32 138.75 123.34 145.38
15 211.54 199.19 233.15 196.73 185.25 216.83
LSD (0.05) cultivar x duration 13.08 13.69 12.92 13.15 13.77 13.00
Significance
Wonyji-Shoa Methara Finchaa
Season (S) X X S
Cultivar (C) ns ns ns
Duration (D) X X S
Cultivar x Duration Rt Rt ot

'The sprawling cultivars used were ‘B41227” at Methara and ‘N14” at Finchaa and Wonji-Shoa; and the erect cultivar ‘NC0334’ was used at all the plantations;
“WAP = Weeks After Planting of sugarcane
2#* and ns indicate significance at P < 0.01 and non-significanc (P>0.05), respectively’

Table 3. Effects of cultivars of sugarcane and increasing durations of weedy periods on millable cane yield (t ha™*) at Wonji-Shoa, Methara and Finchaa

2005-2006 2007-2008
Weedy
Wonji-Shoa Methara Finchaa Wonji-Shoa Methara Finchaa

Cultivar' weeks (WAP)?

Sprawling 0 203.23 205.15 197.94 187.35 189.12 182.48
3 192.21 194.29 186.41 176.45 178.37 171.12
[ 158.28 161.32 150.41 145.62 148.41 138.38
9 123.19 132.46 117.27 113.33 121.86 107.89
12 69.33 70.13 60.12 63.78 64.52 55.31
15 62.12 71.33 59.36 57.15 65.62 54.61

Erect 0 185.74 194.95 178.11 171.05 179.71 164.03
3 179.39 186.44 173.80 164.87 171.18 159.72
[ 136.46 143.52 137.47 125.54 132.04 126.47
9 105.65 113.26 104.54 97.20 104.20 96.18
12 78.18 84.76 76.66 71.93 77.98 70.53
15 56.17 52.12 55.27 51.68 47.95 50.85

LSD (0.05) cultivar x duration 11.57 11.93 11.40 11.41 11.94 11.44

Significance
Wonji-Shoa Methara Finchaa

Season (S) Lk Lk ol

Cultivar (C) I I R

Duration (D) X X S

Cultivar x Duration Rt Rt ot

'The sprawling cultivars used were ‘B41227” at Methara and ‘N14” at Finchaa and Wonji-Shoa; and the erect cultivar ‘NC0334’ was used at all the plantations;
“WAP = Weeks After Planting of sugarcane
2#* indicates significance at P < 0.01
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Table 4. Effects of cultivars of sugarcane and increasing durations of weed free periods on millable cane yield (t ha™) at Wonji-Shoa, Methara and Finchaa

2005-2006 2007-2008
Weed free
Wonji-Shoa Methara Finchaa Wonji-Shoa Methara Finchaa

Cultivar' weeks (WAP)?

Sprawling 0 57.80 62.165 55.66 52.92 56.93 50.88
3 65.57 72.905 63.85 60.58 67.33 59.07
6 90.12 97.87 87.26 82.91 90.04 80.28
9 127.31 136.16 122.35 117.12 125.27 112.56
12 194.63 199.26 191.23 179.06 183.32 175.93
15 197.03 200.13 193.21 181.27 184.12 177.75

Erect 0 30.68 33.16 35.85 28.23 30.51 32.75
3 50.13 56.16 45.97 46.12 51.67 42.53
6 80.39 87.69 74.64 73.96 80.67 68.67
9 88.49 95.15 79.19 81.41 87.54 72.85
12 145.68 152.34 138.49 134.03 140.15 127.41
15 164.79 172.34 159.69 151.61 158.55 146.91

LSD (0.05) cultivar x duration 9.94 9.94 9.63 9.91 10.00 9.60

Significance
Wonji-Shoa Methara Finchaa

Season (S) i ol i

Cultivar (C) ot ok ot

Duration (D) ot ok ot

Cultivar x Duration ot ok ot

'The sprawling cultivars used were ‘B41227” at Methara and ‘N14” at Finchaa and Wonji-Shoa; and the erect cultivar ‘NC0334’ was used at all the plantations;

“WAP = Weeks After Planting of sugarcane
2#* indicates significance at P < 0.01

Among the sugarcane plantations, the highest weed dry
biomass was recorded at Finchaa while the lowest weed dry
biomass was recorded at Methara during both seasons (Table
1 and 2). The possible reasons for the highest weed biomass
at Finchaa might be the high amount of annual rainfall (1250
mm) and humidity (61%) which might be more favorable for
weed growth as compared to Methara which had the lowest
amount of annual rainfall (554 mm) and relative humidity
(56.5%) [13]. In line with this result, [14] reported that high
amount of rainfall and temperature, among other
environmental factors, have influenced the periodicity of
weed emergence, which often resulted in increased weed
density and biomass. Similarly, [15] recorded higher weed
diversity at Finchaa than at Methara and Wonji-Shoa.

In general, higher weed dry biomass was recorded in
association with the erect cultivar ‘NCo334’ than the
sprawling cultivars ‘B41227” and ‘N14° (Table 1 and 2). The
higher weed biomass associated with the erect cultivar might
be due its slow rate of canopy development to suppress the
weeds as compared to the sprawling cultivars which might
have exerted higher shading effect. In conformity with this
result, [16] reported negative correlation between weed
biomass and the associated corn leaf area.

3.2. Cane Yield Responses

Yield assessment due to crop-weed competition in the
sugarcane plantations of Ethiopia indicated that millable cane
yield varied significantly with seasons, cultivars and
durations of competition. In general, at all the plantations,
seasons and cultivars the cane yield was significantly
decreased with increasing durations of weedy periods (Table
3) and with decreasing durations of weed free periods (Table
4). However, the rates of reductions were remarkable beyond
weedy periods of 3 WAP (Table 3) and weed free periods of
12 WAP (Table 4). On the other hand, at all the plantations,
weed competition up to 3 WAP had no marked effect on cane
yield indicating that weeds were smaller in the early period to
exert strong competition on sugarcane. In agreement with
this result, [17, 18] indicated the important sugarcane-weed
competition period to be between the first four months after
planting of cane.

Among the plantations at both seasons, the highest cane
yield was recorded at Methara while the lowest yield was
recorded at Finchaa (Table 3 and 4) possibly due to low weed
pressure and more suitable growing conditions for sugarcane
production at Methara. [19] also reported that most climatic
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elements at Methara to be conducive for sugarcane vegetative
growth and sucrose accumulation compared to Wonji-Shoa
and Finchaa.

The maximum cane yield loss

|- Cane yze‘ld of weedy check) x100 ranged from 69.7%
Cane yield of weed free

for sprawling cultivar ‘B41227’ at Methara in the first season
to 83.5% for erect cultivar ‘NCo0334’ at Wonji-Shoa at both
seasons (Table 3 and 4). Such differences in yield loss among
the plantations and seasons might be due to differences in
weed composition, agro-climatic conditions, field history,
agronomic practices, varieties etc. Similarly, cane yield
losses of 45.45%, 74.5% and 56.89% were reported by [20,
21, 22), respectively, in weedy check plots.

The amount of cane yield loss recorded in the present
study was higher than the one reported by [23] at Wonji-Shoa
and Methara that ranged from 41-51% in the sugarcane
plantations of Ethiopia. This difference could be due to the
differences in major weed types prevalent in the two studies,
agro-climatic and cultivar differences. The major weed
species recorded were Commelina latifolia A. Rich
(Commelinaceae), Cyperus rotundus L (Cyperaceae) and
Ipomoea eriocarpa R. Br. (Convolvulaceae) at Wonji-Shoa;
Acalypha crenata A. Rich (Euphorbiaceae), Corchorus
trilocularis L (Tiliaceae) and Cucumis dipsaceus Eprenb. ex

calculated as

Spach (Cucurbitaceae) at Methara; and Rottboellia
cochinchinensis (Lour.) W. D. (Poaceae), Celosia trigyna L.
(Amaranthaceae) and Vigna fischeri Harms. (Fabaceae). On
the other hand, [4] reported cane yield loss that ranged from
64-80% in the sugarcane plantations of Ethiopia which was
in agreement with our results.

Averaged over the plantations and the seasons, higher
maximum yield loss (82%) was recorded for the erect
cultivar ‘NCo334’ as compared to sprawling cultivars (71%)
in the unweeded plots (Table 3 and 4). The high yield loss
recorded for the erect cultivar could be due to its less
competitive ability with weeds as compared to the sprawling
cultivars as reported by [24]. Thus, the sparse crop canopy of
erect cultivar might have facilitated availability of solar
radiation at the soil surface, favouring weed emergence at the
early growth stage of the crop that might have caused higher
cane yield loss.

3.3. Critical Periods of Weed Control

The Gompertz and logistic equations generally described
the data well and the predicted and the observed relative cane
yields as affected by duration of the weed-free and weed-
infested periods are shown in Figures 1, 2 and 3 for Finchaa,
Methara and Wonji-shoa, respectively.
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Figure 1. Effect of weed interference on relative cane yield at Finchaa. Increasing durations of weed interference (W) and fitted curve as calculated by the
logistic equation, increasing weed-free period (®) and fitted curve as calculated by the Gompertz equation. Horizontal broken line indicates the 5% acceptable
cane yield loss level and the vertical broken lines indicate the starting and end of CPWC.
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Figure 3. Effect of weed interference on relative cane yield at Wonji-Shoa. Increasing durations of weed interference (m) and fitted curve as calculated by the
logistic equation, increasing weed-free period (®) and fitted curve as calculated by the Gompertz equation. Horizontal broken line indicates the 5% acceptable
cane yield loss level and the vertical broken lines indicate the starting and end of CPWC.

The results indicated that in order to prevent more than 5%
cane yield loss, the maximum time that weeds could be
allowed to grow after planting of sugarcane (the beginning of
the critical period) was about three weeks for the sprawling
cultivars at all the plantations and about 2.5 weeks for the
erect cultivar ‘NCo334’ at Methara and Wonji-Shoa (Figures
2 and 3) and about three weeks at Finchaa (Figure 1). These
times coincided approximately with the emergence of the
sprouts from the ground. In agreement with the results of this
study, [22] reported that weeds should be removed
immediately after the emergence to get maximum cane yield
as in its early stages, sugarcane germinates and grows very
slowly, while weeds show a rapid growth due to the lack of
competition from the crop.

The earlier start of the critical period of weed interference

at Methara and Wonji-Shoa for the erect cultivar ‘NCo334’
could be attributed to the earlier emergence and
establishment of weeds due to the furrow irrigation used at
the plantations which creates moist conditions than the
sprinkler irrigation system used at Finchaa. [10] also reported
that the critical period of weed interference for a given crop
can vary with the relative time of weed emergence, because
earlier weed emergence can lead to the earlier beginning of
the critical period. Similarly, [8] reported that weed density
appears to be important in the determination of the beginning
of the critical period where the critical period tended to start
later for experiments with lower weed density in maize (Zea
mays L.). At very low weed densities there might be even no
critical period of weed interference [25, 26]. Likewise, [27]
indicated that relative time of weed and crop emergence and
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densities of both crop and weed may explain the variation in
crop-weed interference relationship among years and
locations.

In the present study, the end of the critical period of weed
interference at the 5% acceptable cane yield loss level was
about 13.5 WAP for the sprawling cultivars (‘N14’ and
‘B41227’) and about 14 WAP for the erect cultivar ‘NCo0334’
at all the plantations (Figures 1, 2 and 3). These periods
coincided with the sugarcane canopy closure at the sites. The
few weeds emerged after these times accumulated little
above ground biomass and thus they might not have
significant effect on cane yield.

The two types of cane cultivars differed slightly with
regards to the onset and end of the critical period of weed
competition (CPWC). On the sprawling cane cultivars, the
CPWC started later (about three WAP) and ended earlier
(about 13.5 WAP) compared to the erect cultivar ‘NCo334’
which started earlier (about 2.5 WAP) and ended late (about
14 WAP) indicating the less competitiveness of the erect
cultivar. In line with this result, [28] described slower initial
canopy development of sugarcane as the possible explanation
for the earlier onset of the CPWC due to more competition
from weeds present. Similarly, [29] reported that the late
maturing cane varieties started their critical periods of weed
competition at a higher growth degree days compared to the
early variety.

In agreement with the results of this study, [30] reported
critical period of weed control of between 30 (about four
weeks) to 120 days (about 17 weeks); [31] from one month
to three months after planting of sugarcane. Similarly, [17, 18,
32] indicated that the critical sugarcane weed competition
period to be between about a month (four weeks) to the first
four months (16 weeks) after cane planting which was
generally in the range obtained in this study.

On the other hand, the CPWC obtained in this study was
narrow as compared to the result reported by [29] which was
278 Growth Degree Days (GDD) (6 WAP) for the onset of
the critical periods and 835 GDD (29 WAP) for the end of the
critical period for acceptable cane yield loss of 5%. This
variation could be explained by differences in environmental
conditions, management practices, weed species diversity,
cultivars of sugarcane etc as the CPWC has been found to
vary with location, year, weed species, relative time of weed
emergence, weed density, cultivars, agronomic practices etc
[10, 25].

4. Conclusion

The results of this study showed higher weed dry biomass
in association with the erect cultivar ‘NCo0334’ than the
sprawling cultivars ‘B41227’ and ‘N14’ possibly due its slow
rate of canopy development by the erect cultivar to suppress
the weeds as compared to the sprawling cultivars. As result,
on the average, higher maximum yield loss (82%) was
recorded for the erect cultivar as compared to sprawling
cultivars (71%) in the unweeded plots.

The two types of sugarcane cultivars differed slightly in

the onset and end of the critical period of weed competition
(CPWQ). For the sprawling cane cultivars, the CPWC started
later (about three weeks after planting) and ended earlier
(about 13.5 weeks after planting) compared to the erect
cultivar ‘NCo334” which started earlier (about 2.5 weeks
after planting) and ended late (about 14 weeks after planting)
indicating the less competitiveness of the erect cultivar.

The practical implication of this study is that herbicides or
other weed control methods in sugarcane plantations of
Ethiopia can be applied from 2.5 to 14 weeks after planting
for the erect cultivars and from 3 to 13.5 weeks after planting
for the sprawling cultivars to keep cane yield loss levels
below 5%.
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