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Impacts of various chemical herbicides on weeds in sugar cane(Saccharum officinarum. |.) growth, yield and quality.

ABSTRACT:

A field experiment was conducted in Sugarcane Research Center FarmEIGuneid, Sudan,2018/19 in two sites, to assessthe
effect of chemical herbicides, Ametryne (3.8 L/ha)+Atrazine (3.8 L/ha), Atrazine (3.0 L/ha)+Pendimethalin (2.9 L/ha)
andMetribuzin (5.21 L/ha)+Pendimethalin (3.57 L/ha),-on common, weed control, sugar canegrowth, yield and quality.
Experimental design was a randomized complete® block (RCBD) with three replications. Results revealed that the
combination of Metribuzin (5.21 L/ha)+Pendimethalin (3.57 L/ha)recorded the best results in weed control efficiency
percent (WCE%) for both grass and broadleaved weeds in sugarcane crop compared to the other treatmentsand the control
in the two sites. On the other hand, significant difference of means between treatments was observed ingrowth parameters
andyield of sugar cane at 3, 6—and6 _and 9month ages. Among all treatments the combination of Metribuzin (5.21
L/ha)+Pendimethalin (3.57 L/ha)showedthe best results, irrespective to parameters compared to the othertreatments and the
control in the two sites. The mixture. of Metribuzin+pendimethalinsustained the highest weed control efficiency percent
(WCE%) for both grass and broadleaved weeds in addition to increase cane yield and yield component compared to other

treatments and the corresponding control.
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INTRODUCTION:

Sugarcane(Saccharumofficinarum L.) is considered as one of the major strategic crops in Sudan.ltis mainly processed to
produce sugar in Kenana Sugar Company owned largely by the private sector, in addition to four other publicly owned
factories under the control of the Sudanese Sugar Company. All Sudan sugarcane schemes at Guneid, New Halfa, Sennar,
Assalaya, Kenana and White Nile lie in the central clay plain.where abundant flat land and sufficient irrigation water are

available(Adam et al., 2015 and Dawelbeet, or Dawelbeit??2010). In sugarcane cultivation the nature of weed problem is
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quite different from other crops because it is planted with a relatively wider row spacing, its growth is very slow in the
initial stages, as it takes about 30 to 45 days for complete germination and another 60-75 days for developing full canopy
cover, this provide ample opportunity for weed.to occupy the vacant spaces between rows and offer serious crop weed
competition (Kundu et al., 2020). Weeds:have been estimated to cause 12 to 72% reduction in cane yield depending upon
the severity of infestation (Anenymous 2013).Weed management methods are time consuming and expensive due to
increased labor costs (Yadav et.al.; 2020). However, with the scarcity of manual labor and intensive crop production,
introduction of chemical weed control was necessary to be introduced that replaced traditional weed control measures and
more effective in controlling weeds without any adverse effect on cane quality and is time saving(Gafar et al., 2016;
Abusinet al., 2017; Kundu et al.,2020).
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The main objective of the present study is to evaluate the effects of various chemical herbicides on weeds control andplant
cane crop growth, yield and quality.
MATERIAL AND METHODS:
Experimental site:
A field experiment was conducted for one seasons 2018/19 in two sites,at Sugarcane:Research Center at EL Guneid area,
about 120 km south east of the capital Khartoum (33° 19”E, 14° 47"N). The climate is tropical arid, the soil of the
experimental site was classified as Suleimi soil series which is clayey semioticalluvium, clayey vertisol with moderate soil
fertility. The variety tested was Co 6806. Recommended package of practices were followed to raise the crop.

Chemical herbicides:

Threecombination of chemical herbicides;W;;Ametryne: (3.8 L/ha)+Atrazine (3.8 L/ha), WS;; Atrazine (3.0
L/ha)+Pendimethalin (2.9 L/ha) and W,;Metribuzin (5.21 L/ha)+Pendimethalin (3.57 L/ha) were used.

Method of spraying:
A knapsack sprayer (CP3) with a capacity of 16 liter was used for applying herbicides.

Experimental design:
A Randomized Complete Block:Design (RCBD) replicated three times and four treatments.

Parameters:

Weed parameters:



Common weed species in the sugarcane field wereidentified and classified into categories by using a quadrat (0.5 m x 0.5 m)
to determine the weed density (no m?), Dry matter percent (DM%) and weed control efficiency percent (WCE%) by using
the standard practices applied to determine the average of these weed control parameters.

Sugarcanegrowth and yield parameters:

Cane yield and yield components viz; cane yield (tc ha™), plant population/ha, cane:length, cane diameter and numberof
nodes were recorded. The juice quality parameters including total soluble solids cane (brix%), sucrose percent (pol%),
purity% cane and Estimatedestimated recoverable sugar (ERS%) weredetermined from juice analyzed according to
ICUMSAmethed—methodsmethod methods of analysis(Plews, 1997).

The data collected for the different characters were subjected toanalysis of variance (ANOVA) using the standard procedure

of the complete randomize plot design and means separation was done by Duncan Multiple Range Test (DMRT) for the
main and interaction effects.

RESULTS AND DISCUSSIONS:

Weed flora:

Results displayed that 15 commaon weed flora were identified and classified into two categories; grasses and broad-leaved
weeds. (Table 1) The most common grass weeds were Brachiariaercuiformis (89.3 m®) and Echinochloacolonum (46.9 m)
while broad leaved weeds include Ipomoea cordofana(16.9 m™), Corchorusfascicularis (10.9 m?), and Euphorbia
convolvuloides (4.5 m™?) Rhyncosiamemnonia (3.5 m™). The least broad leaved weeds density were Hibiscus esculentus,

Tribulusterrestris, Ecliptaprostrata, Amaranthusgraecizans, Sorghum sudanese, Digeraalternifolia and Phyllanthusniruri.



Table 1.Major weed species in experimental field

Scientific Name Local Name Weed type Weed density (m™)
Brachiariaercuiformis Um koreaat Grass 89.3
Echinochloacolonum Difra Grass 46.9
Corchorusfascicularis Khodra Broadleaved 10.9
Ipomoea cordofana Tabar Broadleaved 16.9
Euphorbia convolvuloides Labana Broadleaved 45
Rhyncosiamemnonia Adana Broadleaved 35
Phyllanthusniruri Soreeb Broadleaved 2.0
Tribulusterrestris Derassa Broadleaved 0.9
Digeraalternifolia Lublab Broadleaved 0.9
Hibiscus esculentus Pamea Broadleaved 0.7
Eclipta prostrate Tamer Elgnam Broadleaved 0.3
Trianthemapentandra Rabaa Broadleaved 0.1
Amaranthusgraecizans LisanElteer Broadleaved 0.1
Sorghum Sudanese Adar Broadleaved 0.1




Weed density m™:

Results showed that among different treatments, the minimum grass weeds density (0.3<0.8:m™) recorded with application
of newly recommended herbicide mixture W, treatment followed by W3,W,and W,which were3.9-2.5, 39.6-83.0 and 83.7—
136.2 m?, respectively in the two season (Table 2). Also, the minimum broadleaved weeds density (6.3-6.8 m™) recorded
with application of the herbicide mixture of Wtreatment followed by W5 W, and W;which recorded (13.0-13.7, 11.8-13.3
and 47.7-41.5 m™) respectively in the twoseasons. The weed density.results achieved in different treatments may be due to
the performance of different combination chemical herbicides applied in the study. the resultsare line with those ofPratapet
al.,(2013) who concluded that application of Metribuzin herbicide was found most effective in minimizing weeds density
(no/m?) as compared to the corresponding control.. The results agreed with Mishra et al., (2012) who reported that
application of Metribuzin significantly reduced weed density in sugarcane ratoon. Also, similar findings were also reported
by Singh et al., (2012).

Dry matter of weeds (DMW%):

Experiment results data (Table 2) showed that among different treatments, the minimum DMW% (34.2-36.2 %) recorded
with application of newly recommended herbicide mixture of W,: treatment followed by the other treatments W3 W,and
W;which recorded (52.5-54.1, 53.9-62.6 and 71.2-72.9%), respectively in the two season. The results of DMW%
according to the difference in weed density and the performance of the chemical herbicides applied in the study. These
results were in agreement with Rana, (2002) who reportedthat application of chemical herbicides for weed control reduced
DMW %.



Weed control efficiency (WCE%):

Regarding to weed control efficiency percent (WCE%), results showed that among different treatments, the highest WCE%
for grass weeds was 99.6-99.4 % recorded with application ofW, treatment followed.by the.W3; W, and W; which recorded
95.3-98.1, 52.7-39.1 and 0.0-0.0%, respectively in the two site (Table 2). Experiment results achieved for grass weeds
control showed that the application of newly recommended herbicide mixture of W, and W3 combinations gave excellent
results in controlling grass weeds compared to combination herbicidesW, and the control. The highest WCE% for
broadleaved weeds was 86.7-83.6%recorded with application of W, treatment followed by the other W, W3 and W;which
recorded 75.3-67.9, 72.8-66.9 and 0.0— 0.0%,respectively in.the two site. Experiment results achieved for broadleaved
weeds control showed that the application of W, and \W;combinations gave excellent results in controlling broadleaved
weeds compared to Wscombination herbicides and the control. These results might be due to control of initial weed growth
due to the application of chemical herbicides. Results revealed that all the weed control methods significantly reduced weed
flora and weed biomass as compared to weedy check (Singh et al., 2008).Similar to those of Mishra, et al.,(2012) who
reported that high weed control efficiency (WCE%) as a result of the application of metribuzin herbicide in sugarcane. In
general, Application of the newly recommended herbicide combination of W, treatment in plant cane crop gave an excellent
result in weed control efficiency percent (WCE%) for grass and broadleaved weeds compared to the old recommended

herbicide combinationsW,, W3 and the control in the study.



Table 2.Effects of various chemical herbicides on weed density, weed DM% and WCE%

Experiment Treatments Weed density Dry Matter ~ Weed Control Efficiency
Site (no m? percent Percent (WCE %)
(DM %)
Grasses  Broad leaved Grasses Broad
Leaved
W, 83.7 47.7 71.2 0 0
site 1 W, 39.6 11.8 53.9 52.7 75.3
W3 39 13.0 52.5 95.3 72.8
W, 0.3 6.3 34.2 99.6 86.7
W, 136.2 415 72.9 0 0
site 2
W, 83.0 133 62.6 39.1 67.9
W3 2.5 13.7 54.1 98.1 66.9
W, 0.8 6.8 36.2 99.4 83.6

W;: un weeded (control) W, (. Ametryne3.8 L/ha + Atrazine 3.8 L/ha), W3 :( Atrazine3.0 L/ha + pendimethalin 2.9 L/ha)
and W, :(Metribuzin 5.21 L/ha + pendimethalin 3.57 L/ha).



Effects of chemical herbicides on growth, yield and quality of sugarcane:

Results showed that all herbicides treatments significantly differ in plant height (cm), number.of millable stalks (x1000 ha™)
and cane yield (tc ha™) compared to the control(Table 4). Among different treatments, the highest cane length was recorded
at W,(214.8-209.0cm) compared to the other treatments in two sites. The number of millable canes is one of the most
important parameters in cane cultivation deciding the final cane yield. Among different treatments, the highest cane length
values (132.9-122.0 x1000) recorded significantly at W, treatment.compared to the other treatments and the control.
Regarding to cane yield (ton ha™), the application of Witreatment recorded the highest cane yield values (119.9-122.0 ton
ha™) followed by the other treatments Wasand W, respectively in the two sites. With respectto cane quality parameters,
there was no significant difference between herbicide treatmentson all cane quality parameters except for sugar yield (ton
ha™). For sugar yield (ton ha™) W,treatment recorded the highest cane yield (11.2-12.0 tc ha) followed by the other
treatments W3, W, and respectively in the two irrespective to the site. These results achieved may be due to the importance
of chemical herbicides application in weed control in sugarcane fields which result in increasing cane and sugar yield. The
results are in line with those of Devi et al., (2010) who reported that application of Metribuzin was effective in controlling
weeds and had favorable influence on growth, yield and quality of sugarcane. Also these results similar to those of Pratap et
al., (2013) concluded that application of Metribuzin herbicide was found most effective in controlling weeds of sugarcane
ratoon crop which result in-increasing cane yield. Regarding to the phytotoxic, the tested herbicides showed visible

phytotoxic effects on sugarcane plants. The combination of W,treatment was causes phytotoxic effect on the sugarcane



throughout the primary 4 weeks after application of herbicides. These effects were reduced throughout 8 and 12 weeks after

application.

The experimental results from Table (3) showed that there was a significant difference of-means between treatments in all
growth parameters; (plant height, no of tillers/m? and no of internodes) at 3 , 6. and 9:month ages. The newly combination
of chemical herbicides Treatment W, recorded the highest values in plant height, no of tillers/m? and no of internodes at 3, 6
and 9 months age compared to the old recommended chemical herbicides and the un weeded (control) treatment in the two

different experimental sites for plant cane experiment.



Table 3. Effects of various chemical herbicides on plantcane growth parameters

Site Treatments Plant height (cm) No of tillers/m? No of internodes
Monthly
3 6 9 3 6 9 3 6 9
W, 28.4b 57.0c 164.2¢ 9.8b 12.0b 14.6b 0.0a 2.0b 11.0b
W, 31.4b 60.6hc 169.4bc 10.8ab 12.8ab 15.8a 0.0a 3.4a 12.4ab
W3 47.8a 72.6a 174.8b 11.8a 13.2a 15.8ab 0.0a 3.0ab 12.2a
W, 48.0a 75.8a 185.8a 12.2a 14.0a 16.0a 0.0a 4.0a 13.2a
one Mean 38.9 66.5 173.6 11.2 13.0 15.4 0.0 3.1 12.2
CV% 17.0 13.4 2.8 12.1 10.2 4.9 0.0 2.3 10.6
LSD(0.05) 9.1 12.2 6.8 1.9 1.8 1.0 0.0 1.3 1.8
W, 31.4b 62.6¢c 171.6¢ 8.6b 12.0b 14.0b 0.0a 3.2a 9.2b
W> 36.4b 66.0bc 178.4b 9.6ab 12.8 ab 15.6ab 00a 3.4a 11.0a
W3 51.0a 78.0ab 184.0b 9.8ab 129 ab 15.4 ab 0.0a 3.6a 10.6ab
W, 52.0a 81.2a 193.8a 10.2a 14.6a 16.0a 00a 4.2a 11.8a
e Mean 42.7 72.0 182.0 9.6 12,5 15.3 0.0 3.6 10.7
CV% 12.3 12.7 2.6 11.4 7.5 5.3 0.0 2.8 11.3
LSD(0.05) 7.3 12.6 6.4 15 1.3 11 0.0 11 1.7

Wi :Unweeded (control), W,: Ametryne3.8 L/ha + Atrazine 3.8 L/ha,Ws: Atrazine 3.0 L/ha + Pendimethalin2.9 L/ha and W,:Metribuzin5.21 L/ha + Pendimethalin3.6 L/ha.



Table 4.Effects of various chemical herbicides on yield and quality of plantcane crop

Parameters

Site one

LSD Site two LSD
W1 Wz W3 W4 (0.05) W1 Wz W3 W4 (0.05)
Cane length (cm) 154.3° 170.6° 198.0° 214.8% 11.9 159.6° 161.3° 196.4° 209.0° 18.9
Cane diameter (cm) 2.0 2.0 2.1% 2.1% 0.1 2.1% 2.1% 2.0 2.0 0.2
Millable stalks (x1000  64.3° 86.3° 94.5% 132.9° 45.9 63.1° 63.7° 93.9° 111.3° 14.3
ha™)
Cane yield (tc ha™) 89.9° 72.0° 96.1° 119.9° 18.3 70.1° 76.3b° 101.9% 122.0° 26.0
Pol % cane 12.5° 12.7% 12.7%° 12.9° 0.3 12.6* 12.6* 12.6* 12.9° 0.4
Purity% cane 88.6% 8.4% 88.2" 89.6 1.1 89.0° 89.1 87.2% 89.1 35
Fiber% cane 18.6% 18.4% 18.8% 18.2% 0.8 18.7% 18.4% 18.7% 18.2% 1.5
Sugar yield (ts ha™) 7.7° 8.0° 11.2° 10.9° 1.8 6.7° 7.3 9.7° 12.0° 2.0




The manuscript has a poor scientific quality related to the discussion of the results; therefore, | suggest that the authors .-

increase the scientific quality by discussing the results with scientific research already published. | suggest adding a couple

of paragraphs like this:

Our results establish that plant nutrition and weed control are key in the development of this crop, as established by the. .-

results of [Olivares and Hernandez, 2020; Olivares et al. 2020].in tropical zones comparable to our study area. Historically,

Sugarcane Research Center at EL Guneid area is a tropical arid zone and has a predominantly hot climate, however, the

average monthly precipitation has varied over the years, with a decrease in precipitation in the summer, this can be evidence

in the results of [Olivares and Hernandez, 2019a; Olivares and Hernandez, 2019b; Casana and Olivares, 2020; Bertorelli
and Olivares, 2020].

It is important to point out that the poor soil moisture condition causes delays in the growth of sugar cane and other types of

crops such as winter cereals and even.in tropical territories it delays sowing, as established by studies [Olivares et al. 2013;

Olivares and Zingaretti, 2018; 2019]. The water potentials that occur in soils during periods of drought prevent water -

absorption [Olivares et al. 2017;.Cortez et al. 2019; Olivares, 2016; Olivares et al. 2018], which affects the sequence of .-

events involved in the germination and growth process [Olivares et al. 2018; Olivares, 2018; Cortez et al. 2018].
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In summary, water stress, weed control associated with sowing dates is, in terms of the amount of plant material affected,

the most important thing that this type of crop such as sugar cane can suffer. In this sense, investigations carried out in

tropical territories such as [Cortez et al. 2016; Paredes and Olivares, 2018; Olivares et al. 2017] have indicated that the -

stress caused by drought limits the productivity of these plants and that the intensity of their response depends on the

severity and duration of the stress, and the state of crop development. That is why the search for planting dates and varieties

tolerant to water stress is one of the ways considered by researchers and producers to take advantage of areas where

droughts are frequent or the necessary water supply is not available [Olivares et al. 2016; Olivares et al. 2017]. Given the -
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intense drought and the scarcity of water resources that have been occurring in the study site that have forced to limit the

areas dedicated to cultivation, our study emphasized the need and relevance of studies on the effects of weed control.
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CONCLUSIONS:
It could be concluded that, the newly recommended herbicide mixture of (Metribuzin+pendimethalin) recorded the best

results in weed control efficiency percent (WCE%) for both grass and broadleaved weeds and gave the highest cane and
sugar yield compared to the old recommended herbicide mixture of (Ametryne+Atrazine) and (Atrazine+Pendimethalin)

and the control.
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