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ABSTRACT
Background: Weeds are one of major threats to crop yield and quality. Weeds compete with cane crop and reduce the yield
significantly in a very short period. Planned use of all available farm resources leads to integrated control strategy. The current study
aimed to study the use of inter row rotary weeder for integrated weeds management to control population dynamics of weeds in
sugarcane crop. The objective of experiment is to find out economical, feasible and easy to use approach to minimize the weed
density below the threshold level in sugarcane crop and to minimize the use of chemicals for weeds control to promote organic
farming.
Methods: In this research experiment, at Sugarcane Research Institute, Faisalabad during 2017 and 2018, the treatment includes
viz. Application od Click (atrazine and acetochlor) @ 3.75 Liter per hectare as Pre-emergence, Ametryn + Atrazine 80 W.P @ 2.50 kg
per hectare as post-emergence, Machanical Inter-culture with Rotary weeder  and cultivator plough and earthing up. These treatments
in different combinations were compared with control.
Result: The application of Pre-emergence weedicide Click (atrazine and acetochlor) @ 3.75 Liter per hectare + Inter culture with
Rotary weeder 50 days after planting (DAP) + Inter culture with cultivator plough before earthing up (100 DAP) produced significantly
higher cane yield of 105 t. ha-1 and highest net benefits per hectare of Rs. 156250/-. The lowest cane yield of 70 t. ha-1 was noted from
the experimental units with Weedy check / control. If farmers use this approach, the use of post emergence weedicides will be
minimized and will encourage organic farming with safe and healthy environment.
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INTRODUCTION
Despite the presence of modern weed management
practices from last few decades, weeds are still the threat
to crop yield and quality. Weeds compete with cane crop for
light, nutrients, moisture and reduce the yield significantly
in a very short period of time. Therefore, it is vital to maximize
the yield by implementing a cost effective and timely weeds
management strategy. Integrated weed management (IWM)
includes planned use of all available resources at farm and
integration of best tools to make cropping systems critical
for weeds and curtails the effects of weeds population
dynamics on crop yield (Srivastava et al., 2012). These
methods should be environmentally beneficial and
economically viable to cope the current and futures
challenges of weed management in agro-ecosystems (Wilson
et al., 2017). In IWM, farmers should identify weed species,
weed densities, product, equipment available, weather
conditions, soil type, critical period of crop weed competition,
competition of weeds, effect of weed on crop growth and
product efficacy for successful and economical weeds
management (Sughanthi et al., 2019). The knowledge of these
factors are keys for successful weed control and enable the
farmer to make timely decisions. The main objectives behind
IWM tools is to lessen the potential of weeds to set and thus
minimizes weed seed bank in all crop phases.

Inter row cultivation suppress the growth of weeds and
improves the aeration for better cane growth. Normally in

Pakistan, Cultivation is practices by the use of cultivator
between the rows of 4 feet apart plantation of sugarcane.
Sugarcane research institute (SRI), Faisalabad made Rotary
weeder by adopting some modification in rotavator. The
rotary weeder worked in 2 feet bed of 4 feet apart cane
plantation. It cuts all weeds and mix then in soil without
damaging the sugarcane plants.

Herbicide can be valuable. Economical, and easiest tool
to boost sugarcane production. However, inappropriate
herbicide application by seeing the neighbor farmer may
have adverse impacts on soil, water and environment. To
minimize these adverse effects, choosing the right strategy
including timing of application, proper calibration of spray
machine, use of proper nozzles, use of recommended rates
and band spraying are important in effective weed control.
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In the modern world, weeds control biologically by using
plant pathogens has gained popularity and are on upswing
(Shirsagar, 2008). The health of agro-ecosystems is of main
concern for future generation including soil quality, water
quality and crop productivity (Srivastava et al., 2012). The
basic principal of IWM is that management decision may
time and site specific and to reflect the causes of weeds
problem (Tahir and Ismail, 2016).

Sugarcane crop faces yield losses from 12-72% due to
weeds competition (Khan et al., 2015). Sugarcane has
prolonged growing period. First 90-120 days are very
important for cane crop and it should be free from weeds to
curtail the yield and quality losses (Wilson et al., 2017). In
early days after planting, the growth is very slow but the
growth of weeds is fast. In weed flora, grasses, sedges
and broad leaf weeds offer great competition with cane
crop. Weed flora exhaust more than two times the quantity
of Nitrogen, Phosphorus and Potash taken by sugarcane
crop in early fifty days. In ratoon crop very slight preparatory
tillage is done by farmers and weeds that have already
established in the plant crop tend to flourish well (Singh
and Tomar, 2015).

In a field experiment different herbicides and cultural
practices of weed management in sugarcane were studied
and it was found that spray of  metribuzine @1 kg /ha at 45
days after ratoon initiation recorded minor number of weeds
and weed dry weight with 80.38 weed control efficiency and
higher cane yield (Begum and Boardoloi, 2016).

In an experiment it was found that use of ametryn
+atrazine @ 3.75 kg ha-1 with inter row cultivation was more
effective and economical than hand hoeing and inter row
cultivation with tractor (Cheema et al., 2010). In Integrated
weeds management, it is possible to minimize weeds density
below threshold level by reducing the quantity of chemicals
(Khan et al., 2017).

In the study in hand, the use of inter row rotary weeder
was introduced and evaluated appropriate way of integrated
weeds management to control population dynamics of
weeds in sugarcane crop.

MATERIALS AND METHODS
The field experiment was conducted during the two year
2017 and 2018 at farm area of Sugarcane Research
Institute, Faisalabad. The experiment was laid out in
randomized block design (RCBD). Each treatment was
replicated thrice. The plot size was 8 x 8.4 m. The treatments
are as following:
T1: Click (atrazine and acetochlor) @ 3.75 Liter per hectare

as Pre-emergence + Inter-culture with Rotary weeder 50
DAP (Days after planting) + Inter-culture with cultivator
plough before earthing up 100 DAP (Days after planting).

T2: Ametryn + Atrazine 80 W.P @ 2.50 kg per hectare as
post-emergence + one mechanical weeding 60 DAP +
earthing up 100 DAP.

T3: Ametryn + Atrazine 80 W.P @ 2.50 kg per hectare +
Sunstar (Ethoxysulfuron) @ 50 g per hectare as post-

emergence + one mechanical weeding 60 DAP + earthing
up 90-100 DAP.

T4: Falisto gold (Ametryn + Atrazine) @ 2.5 liter per hectare
 post-emergence 30 DAP, 60 DAP and 90 DAP.

T5: Manual weeding 30 DAP + one mechanical weeding 60
 DAP + earthing up 100 DAP.

T6: Control / Weedy Check (no application of weedicides
  and inter-culture).

Crop husbandry
 Trenches were made at 120 cm apart with sugarcane ridger
designed by the SRI, Faisalabad. All experimental units were
received recommended agronomic practices uniformly. The
complete dose of phosphorus and potash fertilizers was
applied manually in trenches at the time of planting in the
form of di-ammonium Phosphate and Sulphate of Potash.
Nitrogen was applied in the form of Urea in three equal splits
viz. 45, 75 and 120 days after planting. All other agronomic
of practices were followed by recommended package.

Statistical analysis
The data collected were subjected to statistical analysis (Freed,
1990), employing Statistix 8.1 and least significant difference
test (LSD) was used to compare all sugarcane genotypes for
their biometric performance (Steel et al., 1997).

RESULTS AND DISCUSSION
Weed density and biomass
The data (Table 1) showed significant differences among
different treatments for weeds density and weeds biomass.
The control / weedy check showed the largest weed density.
Click (atrazine and acetochlor) @ 3.75 Liter per hectare as
Pre-emergence + Inter-culture with Rotary weeder 50 DAP
(Days after planting) + Inter-culture with cultivator plough
before earthing up 100 DAP. presented an effective control
of weeds. The data also showed that the Cyperus rotundus
was not completely controlled by Ametryn + Atrazine 80 W.P
@ 2.50 kg per hectare + Sunstar @ 50 g per hectare as
post-emergence + one mechanical weeding 60 DAP +
earthing up 90-100 DAP. Ametryn + Atrazine 80 W.P @ 2.50
kg per hectare + Sunstar @ 50 g per hectare as post-
emergence + one mechanical weeding 60 DAP + earthing
up 90-100 DAP. Weeds other than Cyperus Rotundus were
eradicated to variable extent. It was however, observed that
weed density of Cyperus Rotundus not completely checked
but its growth was condensed. Plants turned pale and weak
and did not compete with the growth of cane plants. Hand
weeding and herbicide alone could not control weeds
effectively. Hand hoeing / weeding also could not check the
growth of new weeds after irrigation. Pre-emergence
application of Acetochlor + atrazine along with inter-culture
with rotary weeder and cultivator plough suppressed the
growth of weeds till complete crop canopy cover was
achieved. These findings are in a great analogy with the
work of Wilson et al. (2017), who reported an effective control
of weeds with application of herbicide and inter-culture.
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It was evident from the data in the Table 2 showed that
maximum tillers per plant was found in T1 (Click @ 3.75
Liter per hectare pre-emergence + Inter-culture with Rotary
weeder 50 DAP (Days after planting) + Inter-culture with
cultivator plough before earthing up 100 DAP) having 2.9
tillers per plant followed by T3 (Ametryn + Atrazine 80 W.P)
@ 2.50 kg per hectare pre-emergence + Sunstar @ 50 g
ha-1 post-emergence + one mechanical weeding 60 DAP +
earthing up 90-100 DAP) with 2.7 tillers per plant. The
treatment which yields lowest number of tillers per plant is
T6 (Control i.e no application of weedicides and inter-culture)
in which nothing was applied i.e. control. Similar results were
reported by Wilson et al.,(2017).

Maximum canes per ha was found in T1 (Click @ 3.75
Liter per hectare pre-emergence + Inter-culture with Rotary
weeder 50 DAP (Days after planting) + Inter-culture with
cultivator plough before earthing up 100 DAP) having 105
thousand canes per ha followed by T3 (Ametryn + Atrazine
80 W.P) @ 2.50 kg per hectare + Sunstar @ 50 g / ha post-

emergence + one mechanical weeding 60 DAP + earthing
up 90-100 DAP) with 102 thousand canes per ha. The
treatment which yields lowest number of 75 thousand canes
per ha is T6 (Control i.e no application of weedicides and
inter-culture) in which nothing was applied i.e. control. Similar
results were reported by Khan et al., 2015.

Maximum height per plant was found in T1 (Click @
3.75 Liter per hectare pre-emergence + Inter-culture with
Rotary weeder 50 DAP (Days after planting) + Inter-culture
with cultivator plough before earthing up 100 DAP) having
2.9 m per plant followed by T3 (Ametryn + Atrazine 80 W.P)
@ 2.50 kg per hectare + Sunstar @ 50 g per hectare post-
emergence + one mechanical weeding 60 DAP + earthing
up 90-100 DAP) with 2.8 m per plant. The treatment which
yields lowest (2 m) height per plant is T6 (Control i.e no
application of weedicides and inter-culture) in which nothing
was applied i.e. control. Similar results were presented by
Wilson et al.,(2017).

The highest cane yield was found in T1 (Click @ 3.75

Table 1: Effect of different integrated weed management practices on the weed density and biomass in sugarcane crop.

Treatments
Convolvulus Euphorbia Cyperus Weed Biomass

arvensis helioscopia rotundus 75 DAS (g m-2)

T1: Click (atrazine and acetachlor) @ 3.75 Liter per hectare as Pre-
emergence + Inter-culture with Rotary weeder 50 DAP (Days after 9 D 5 D 35 F 205 D
planting) + Inter-culture with cultivator plough before earthing up 100 DAP.

T2: Ametryn + Atrazine 80 W.P @ 2.50 kg per hectare as post-emergence 14 B 7 C 75 D 246 C
+ one mechanical weeding 60 DAP + earthing up 100 DAP

T3: Ametryn + Atrazine 80 W.P @ 2.50 kg per hectare + Sunstar @ 50 g
as post-emergence + one mechanical weeding per hectare 60 DAP + 12 BC 8 C 60 E 235 C
earthing up 90-100 DAP.

T4: Falisto gold @ 2.5 liter per hectare post-emergence 30 DAP, 60 DAP 17 B 11 B 90 C 265 C
and 90 DAP.

T5: Manual weeding 30 DAP + one mechanical weeding 60 DAP + earthing
     up 100 DAP. 15 B 14 B 104 B 310 B
T6: Control (no application of weedicides and inter-culture). 26 A 18 A 115 A 415 A
LSD (P  0.05) 3.65 3.45 4.63 45

Table 2: Yield and yield contributing factors in relation to integrated weeds management in sugarcane.

Treatment Tiller/ No. of canes Cane height Cane yield
Plant (000 ha-1) (m) (t ha-1)

T1:Click (atrazine and acetachlor) @ 3.75 Liter per hectare as Pre- 2.9 a 105 e 2.9 a 105 a
emergence + Inter-culture with Rotary weeder 50 DAP (Days after
planting)  + Inter-culture with cultivator plough before earthing up 100 DAP.

T2: Ametryn + Atrazine 80 W.P @ 2.50 kg per hectare as post- emergence 2.7 b 90 b 2.6 b 91 c
+ one mechanical weeding 60 DAP + earthing up 100 DAP

T3: Ametryn + Atrazine 80 W.P @ 2.50 kg per hectare + Sunstar @ 50 g 2.6 c 100 ab 2.8 ab 102 b
per  hectare as post-emergence + one mechanical weeding 60 DAP +
earthing up 90-100 DAP.

T4: Falisto gold @ 2.5 liter per hectare post-emergence 30 DAP, 60 DAP 2.4 d 85 d 2.5 b 86 d
and 90  DAP.

T5: Manual weeding 30 DAP + one mechanical weeding 60 DAP + 100 DAP. 2.7 b 86 c 2.5 b 86 e
T6: Control (no application of weedicides and inter-culture). 2.0 e 75 e 2.0 c 70 f
LSD (P  0.05) 0.16 3.20 0.15 2.20
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Liter per hectare pre-emergence + Inter-culture with Rotary
weeder 50 DAP (Days after planting) + Inter-culture with
cultivator plough before earthing up 100 DAP) having 105 t
ha-1 cane yield followed by T3 (Ametryn + Atrazine 80 W.P)
@ 2.50 kg per hectare + Sunstar @ 50 g per hectare post-
emergence + one mechanical weeding 60 DAP + earthing
up 90-100 DAP) with 102 t ha-1 cane yield per ha. The
treatment which yields lowest 70 t ha-1 cane yield is T6
(Control i.e no application of weedicides and inter-culture)
in which nothing was applied i.e. control. Sugarcane is the
most important sugar crop in Pakistan occupying an area
1217 thousand hectares with an average productivity 65.5
million tons (GOP, 2017). This low yield is mainly due to
heavy weed infestation in early growth stage and poor weed
management practices (Suwanarak, 2012). Initial slow
growth and wider row spacing provide ample opportunity
for weeds to occupy the vacant spaces between rows and
offer serious crop-weed competition (Khan et al., 2015)
Reported yield loss to an extent of 28-38% in ratoon crop
due to weeds and the much critical period for competition
of weed among 30 to 60 days after the ratooning. The
treatment T1 is applied between this periods resulted in
higher tillers, number of canes, cane height and finally cane
yield. Cyperus rotundas is a serious weed in plant and ratoon
crop of sugarcane. Farmers normally used labour to control
manually. Timely availability of rural labor is a problem and
labor-intensive weeding is laborious and costly in cultural
weed control. With the use of Pre-emergence application
of weedicides along with inter-culture by rotary and cultivator
plough, weeds controlled easily and effectively. In this way,
only one weedicide is used. Mainly mechanical methods
were used. It reduces input of harmful chemicals to soil and
environment. Similar results were reported by Suwanarak ,
(2012).

Economics of weeds control methods
In Table 3, economics of weeds control methods was
calculated and found that lowest cost per ha on T4 (Falisto
gold @ 2.5 liter per hectare post-emergence 30 DAP, 60
DAP and 90 DAP) is Rs. 9500/- while T5 (Manual weeding
30 DAP + one mechanical weeding 60 DAP + earthing up
100 DAP) treatment bears highest cost of Rs. 15000/-. As
regarding with yield difference maximum yield increase of
35 t ha-1 was seen in T1 (Click (atrazine and acetachlor) @
3.75 Liter per hectare as pre-emergence + Inter-culture with
Rotary weeder 50 DAP (Days after planting) + Inter-culture
with cultivator plough before earthing up 100 DAP) having
Rs. 166250/- additional benefits over T6 (control). Similarly,
highest net benefits per ha of Rs. 156250/- was found in T1
Click (atrazine and Acetochlor) @ 3.75 Liter per hectare as
pre-emergence + Inter-culture with Rotary weeder 50 DAP
(Days after planting) + Inter-culture with cultivator plough before
earthing up 100 DAP) followed by T3 (Ametryn + Atrazine 80
W.P) @ 2.50 kg per hectare + Sun-star @ 50 g per hectare
post-emergence + one mechanical weeding 60 DAP + earthing
up 90-100 DAP) with net benefits of Rs. 140000/-. Ta
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In view of aforementioned discussion, the T1 treatment
stands on top having number (01) with less cost, more net
benefits than all other methods. This strongly favors because
this treatment has more tillers per plant, cane count and
cane yield. In this treatment, only one weedicide as pre-
emergence was used. The pre-emergence weedicide Click
with composition acetachlor and atrazine @ 3.75 Liter per
hectare controlled all types of weeds before emergence.
This control was continued till 50 days. After 50 DAP, weeds
like itsit, dheela, lay etc starts to germinate and it was
mechanically controlled with Inter-culture by Rotary weeder.
Rotary weeder rotavated all weeds effectively and mixed in
soil. It increased the organic matter and fertility in soil. In
sugarcane crop planted in dual row four feet apart, earthing
is done after 100 DAP to support the plants and prevents the
crop from lodging. Before earthing up, one inter-culture with
cultivator plough is done to remove weeds and increase the
aeration in crop roots and encourage more tillering in cane
crop. Similar results were presented by Wilson et al. (2017).

CONCLUSION
It is concluded that use of Pre-emergence weedicide i.e.
Click (Atrazine + Acetochlor) @ 3.75 Liter per hectare +
Inter-culture with Rotary Weeder at 50 days after planting +
Inter-culture with cultivator plough before earthing up at 100
days after planting resulted higher cane yield with more net
benefits and less weeds density and weeds biomass.
Farmers are recommended to use the Rotary Weeder for
Inter-culture in sugarcane to control weeds and increase
organic matter of soil.

ACKNOWLEDGEMENT
I am thankful to Sugarcane Research Institute, Faisalabad
for administrative and financial support to complete the
study. I also pray thanks to Ch. Khadim Hussain, Senior
Subject Specialist and Eng. Abdul Malik (Late) for moral
support to convert research work into words.

REFERECNCES
Bhimwal, J. P., Verma, A., Gupta, V., Meena, S. K. and Malunjkar,

B.D. (2018). Performance of different tank mix herbicides
for broad-spectrum weed control in soybean [Glycine
max (L.) Merrill]. Indian Journal of Agricultural Research.
52: 681-685.

Choudhary, D., Singh, P. K., Chopra, N. K. and Rana, S. C. (2016).
Effect of herbicides and herbicide mixtures on weeds in
wheat, Indian Journal of Agricultural Research. 50: 107-112.

Cheema, M.S., Shahid, B. and Ahmad,F.(2010). Evaluation of
integrated weed management practices for sugarcane.
Pakistan. Journal of Weed Science Research. 16(3): 257-265.

Government of Pakistan (GOP). Pakistan Economic Survey. (2017).
Ministry of Food, Agriculture and Livestock, Federal Bureau
of Statistics, Islamabad.

Khan, F., M. T. A. Shah, and M. Z. Khan. (2017). Role of various
factors in sugarcane production in selected areas. Journal
of Agriculture Research. 57(3).

Khan, T., Faheem, A. and Muhammad, Z. (2015). Weeds and weed
control methods in sugarcane: a case study of Khyber
Pakhtunkhwa Pakistan. Pakistan Journal of Weed Science
Research. 21(2): 217-228.

Ramesh. R and Sundari, A. (2006). Response of sugarcane to weed
management practices. Indian Journal of Weed Science.
38(1&2) : 154-155.

Reddy, T.Y. and Reddi, G.H.S. (2002). Principles of Agronomy.
3rd ed., Kalyani Publisher, New Delhi. 427-428.

Srivastava, T.K., Singh, A.K. and Srivastava, S.N. (2002). Critical
period of crop-weed competition in sugarcane ratoon.
Indian Journal Weed Science. 34: 320-321.

Singh, R., Kumar, J., Kumar, P., Pratap, T., Singh, V.K., Pal, R. and
Panwar, S. (2012). Effect of integrated weed management
practices on sugarcane ratoon and associated weeds.
Indian Journal of Weed Science. 44: 144-146.

Singh, D and Tomar, P.K. (2005). Productivity of sugarcane ratoon
influenced by weed management practices. Indian Sugar.
55: 25-29.

Singh,W., Singh, R.R., Malik, P. and Mehta, R. (2011). Effect of planting
density and weed management options on weed dry weight
and cane yield of spaced transplanted sugarcane after wheat
harvest in sub-tropical India. Indian Journal of Weed Science.
43(1 and 2): 97-100.

Steel, R.G.D. and J.H. Torrie.(1997). Principles and procedures of
Statistics. 2nd Ed., Mc. Graw Hill Book Co., Inc., New York:
187-88

Wilson, E.J.J., Griffin, L., Jones, C.A. and Etheredge, L.M. (2017).
Weed Control and Economics Using Reduced Tillage
Programs in Sugarcane. Journal of Plant Science. 20(2):
319-325.

Yadav, V.L., Shukla, U.N., Raiger, P.R. and Mandiwal, M. (2019).
Efficacy of pre and post-emergence herbicides on weed
control in chickpea (Cicer arietinum L.). Indian Journal of
Agricultural Research. 53: 112-115.


