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BACKGROUND

In sugar mills around the world, units where sugar cane is produced are known as plots, plantations, etc, and are made up of a cultivation area, paths and channels. Of these, the latter two produce no output. In the Valdez Sugar Mill (Ingenio Valdez), these areas make up 9% of the total surface area.

If these unproductive areas are not managed correctly they can lead to problems in the phytosanitary control of the crop, as the infestation of weeds produce seeds that easily spread to the crop area, either by natural means such as the wind and animals, mechanical means, or through the irrigation water that flows in the channels. As well as the obvious problems that ensue such as seed banks, these areas can also foster plagues.

The large-scale invasion of weeds in the irrigation and drainage channels present a significant problem for sugar mills both in winter and summer as they prevent the flow of water destined for watering the crops as well as the water that needs to be drained from the plot in the rainy season.
The aesthetics of keeping these unproductive areas free of weeds is also important, allowing improved visibility of the sugar cane.

There are various methods of weed control, namely chemical and manual. Chemical methods include the use of glyphosate which is applied with constant volume backpack sprayers and spray bars. Manual weed control is achieved through hoeing or weeding by hand.

DEFINITION OF THE PROBLEM

Unproductive areas, be they paths or for channeling water (channels), are necessary in sugar mills and as such it is important to find cheap and efficient ways to manage them effectively.
The control of weeds that grow in these areas can become problematic if the correct mechanisms to keep them under control are not in place. The equipment that is traditionally used when applying herbicides for this means is often expensive and difficult to use.

In the Valdez Sugar Mill there are many areas that are still being developed and as such there is a network of ballasted paths that make it possible for constant pressure equipment and jibs to gain access to the crop all year round. The rainy season in Valdez lasts from December to April. This is when there is the highest density of weeds and also when it becomes more difficult to use the equipment for chemical weed control due to the very wet conditions on the paths, channels and between the rows.

In order to do its job, this equipment needs to be able to access the plot and move between the rows. In most cases the equipment gets stuck, meaning that support tractors are required to dislodge it.

Moreover, the machines cannot access hard-to-reach sections at all in the winter months, leaving hoeing or weeding by hand as the only possible methods of weed control. These are not only expensive, but also inefficient as the weeds start to grow again after 20 days.
With this in mind, and taking into account that 15% of the general costs for weed control in the Sugar Mill are for areas with no output, this presents an interesting case to work towards reducing costs, a current policy in Valdez.

NEW ALTERNATIVE

With a view to finding a solution to the problem of weed control between the rows and in the channels, it was decided to try HERBI-4 backpack sprayers. These are a very good alternative as they can be used in the aforementioned problematic conditions, which is a clear advantage.

Description of the equipment

The HERBI-4 is a portable and robust spinning disc sprayer for the Controlled Droplet Application (CDA) of herbicides. It is powered using four lantern batteries (D-cell/R20) that last over 40 hours if in good condition. It was designed to spray herbicides at a low volume (10-30 litres/hectare) within a 1.2 metre radius. An electric motor with speed regulator spins the disc sprayer at a constant speed of 2,000 rpm, consistently producing spray droplets of some 250 microns; these droplets are large enough to minimise spray drift. The liquid is fed by gravity through coloured nozzles of varying sizes. (Manual).

ADVANTAGES OF THE HERBI-4 SPRAYERS

· Lightweight and easy to use.

· Low application costs.

· Versatile.

· Allow access to hard-to-reach areas.

DISADVANTAGES

· The nozzles can become blocked depending on the concentration and the product used.

· Need to change the batteries.

· Some small parts that could get lost.

USING THE EQUIPMENT

These backpack sprayers are very easy to use and maintain; the success of a weed control programme using them depends to a large extent on those operating the sprayers (operators). These must be very reliable and very well trained.

We shall divide the use of the HERBI-4 into the following stages:

1. CALIBRATION

This stage involves calculating the volumes of water to apply per hectare, taking into account the variables of the speed at which the operator moves, the discharge rate of the nozzle and the radius covered. These data make it possible to obtain the flow rate per minute, which is needed to make the adjustments for correct application.

FORMULA:

FLOW RATE = WIDTH OF SPRAY AREA (metres) x SPEED (m/min) x VOLUME (litres/ha)
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The discharge rate per minute for each of the nozzles is:

	NOZZLE
LITRES/MINUTE

	Blue

0.11

	Yellow

0.15

	Orange

0.3

	Red

0.44


With the result of the formula we can see which nozzle is the most adaptable and we can thus bring this in line with the walking speed of the operators.

2. APPLICATION

From our experience of this equipment and having used it in the conditions of our fields, we have decided that the best solution is to form two teams of two operators or appliers, who, with good training and daily use of the equipment will achieve excellent application results.

The width of the spray area can go from 1.2 metres to 2 metres if applied when walking, due to the movement of the shaft. This is recommended once one learns an appropriate walking speed.

COST ANALYSIS

A comparison was made between the different types of weed control that are carried out in the Sugar Mill.

COMPARATIVE TABLE OF COSTS

	

CONSTANT PRESSURE
HERBI-4

JIB

HOEING

	COSTS/HA

	MACHINERY
8.18

1.00

8.44

-

	TRANSPORT

0.79

0.39

-

6.16

	PERSONNEL

8.00

4.00

2.80

29.81

	SUPPLIES

6.85

6.85

6.85

-

	


$23.82

$12.24

$18.09

$35.97


As shown in the table, the use of low volume backpack sprayers has the lowest cost per hectare, 32% cheaper than the use of the jib which is the next in line, and 66% cheaper than the most expensive method, manual weed control (hoeing), thus offering quite a significant saving.

CONCLUSIONS

· Financially it has been shown that the use of low volume backpack sprayers can offer an average saving of 49% in weed control between rows and in channels.

· In a comparison of the operative advantages of the different equipment used for the application of herbicides, the HERBI-4 backpack low volume sprayers meet the majority of the needs, thus making them superior to the other forms of equipment.

· When the operators are well trained, 100% weed control can be achieved.

RECOMMENDATIONS

· Any person who wishes to start using the equipment must be aware that the success of the application and the outcome of the weed control are 80% dependent on the quality of the operators.

· It is recommended that where possible anyone wishing to use this equipment should use operators with this as their sole work, or always use the same operators and try not to rotate them.

· The calibration of the application is very important, especially training the operators to walk at an appropriate speed and move the shaft in such a way as to ensure 100% of the area is covered. Take all the time necessary over this part of the training.

· Try using low volume backpack sprayers on applications within the plot, which is the next step that we will take in the Sugar Mill for the rainy season where the constant pressure backpack sprayers cannot be used in the majority of cases.
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In the Valdez Sugar Mill, Ecuador, unproductive land makes up 9% of the total surface area, and includes the following: paths, space between the rows, walls, channels, etc. The weed control of these areas must be managed in an efficient and cost effective manner; otherwise it can lead to problems with the phytosanitary control of the crop. The rainy season lasts from December to April, which is when there is the highest density of weeds and also when the use of chemical weeding equipment becomes more difficult due to the very wet conditions on the paths, channels, and between the rows. With a view to finding a solution to this problem it was decided to try HERBI-4 backpack sprayers. When filled with 10 litres of liquid, this low volume backpack sprayer will provide application for one hectare, and also facilitates access to all hard-to-reach areas. If the operators are well trained they can achieve 100% weed control despite the low volume. Financially, it has been shown that the use of low volume backpack sprayers can represent an average saving of 49% in the weed control between the rows and in the channels, compared to the other methods of weed control used such as hoeing, constant pressure backpack sprayers and jibs. It is recommended to try low volume applications within the plot as this would help with weed control in the rainy season.
