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Abstract 
 
Emerging growers have a lack of knowledge in selecting appropriate herbicides and their 
required application rates.  They have requested assistance, and field days are planned 
where Department of Agriculture Technicians will assist growers to calibrate knapsacks 
and select herbicides. A series of four tables has been developed to assist the Technicians, 
and aims to simplify the SASRI Herbicide Guide and calibration calculations. The 
objective of this paper is to explain the contents and step-wise use of the tables. An 
example is given in Table 1, which provides calculations according to nozzle output and 
cane row spacing, and specifies the height of water to be added to either a standard 210 L 
plastic or 220 L metal drum used for mixing herbicides for application to 0.5 ha. Herbicide 
selection is simplified by arranging treatments into six categories, and suitability is 
presented according to cane age (plant crop or ratoon), weed category (broadleaf, tufted 
grass or cynodon), weed growth stage (pre-early post emergence, post-emergence and 
escaped weeds), soil moisture, availability of small packs and the required waiting periods 
between last application and planting vegetables. The required amount of each herbicide 
for addition to the mixing drum is adjusted for different soil clay contents. Finally, 
calculations are provided for the addition of suitable adjuvants according to the height of 
water initially added to the mixing drum. Validation of this method is currently in the 
testing phase. This method could potentially increase the success of weed control in the 
emerging farmers sector, thereby promoting increased yields. 
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Introduction 
 
Emerging farmers (EFs) are an increasingly important sector in the South African sugar 
industry. Many EFs, however, struggle to achieve effective weed control, largely due to a 
lack of knowledge in selecting appropriate herbicides and their required application rates, 
and have requested assistance for weed control field days to address these issues. Field 
days have proven successful when centred on demonstration plots of seedcane (Gillespie et 
al. 2009). The role of Department of Agriculture Technicians at these field days could 
include knapsack calibration and advice for appropriate herbicide selection. A series of 
four tables has been developed to assist the Technicians, that aim at simplifying the SASRI 
Herbicide Guide and adoption of calibration calculations (Anon, 2010; Boevey, 1993). 
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Certain treatments presented in the Herbicide Guide are not suitable for emerging farmers, 
due mainly to cost, and have therefore been excluded from the selection process. 
 
The basis of the calibration method described in this paper is to vary the height of water in 
a vertical cylindrical standard-sized mixing drum, according to the output of a single 
nozzle. The amount of herbicide added to the drum will be the same for all knapsacks, 
according to herbicide label recommendations, and adjusted to a 0.5 ha land unit (mixing 
drums are too small for spraying a full hectare). The objective of this paper is to explain 
the content and step-wise use of these tables. 
 

Materials and Methods 
 
A nine-step procedure has been developed to assist with the appropriate selection and 
application of herbicides. These steps take into account practical considerations such as 
affordable and available equipment, commonly used herbicides that are trusted by growers, 
and differences in row spacing and application walking speeds. The first five steps are 
measurements to determine the required height of water in the mixing drum (Table 1). 
Steps 6 and 7 provide a guide to select appropriate herbicide drum mixtures. Step 8 
provides the required amounts of each herbicide for addition to the mixing drum, and is 
adjusted for different soil clay contents. Step 9 provides the required amounts of suitable 
adjuvants (where directed on the herbicide label) according to the height of water initially 
added to the mixing drum. 
 
Calculations for finding the required height of water in a mixing drum are presented in 
Table 1 and are based on the following steps: 
 
1) Calculate: the length row (m) walked in a 1 ha field by dividing 10 000 m² by the row 

width, e.g. for 1.4 m row, 10 000 m² ÷ 1.4 m row width = 7142 m row length was 
walked in the field (A). 

2) Measure: the time (seconds) to spray 25 m of row, e.g. 20 seconds (B). 
3) Measure: the volume of water sprayed from the knapsack in 20 seconds (B) by 

pouring into a measuring flask (mL), e.g. water measured in 20 seconds = 325 mL (C). 
4) Calculate: divide C by the distance of 25 m, e.g. 325 mL ÷ 25 m = 13 mL/m row 

length (D). 
5) Calculate: the volume required per ha: D x A ÷ 1000, e.g. 13 mL/m row length x 

7142 m/ha ÷ 1000 ml/L = 93 L/ha (E). 
6) Calculate: the area of the floor of the drum Pi x diameter x diameter ÷ 4. Floor area of 

drum = 3.142 x 0.57 x 0.57 ÷ 4 = 0.255 m² (F). 
7) Calculate: the height of water required in the drum to spray one ha: E ÷ F, e.g. 

93 L/ha ÷ 0.255 m²= 365 mm = 36.5 cm (G). 
8) Calculate: proportionally adjust height of water to actual field size = G x field area, 

e.g. if field size is 0.5 ha, then 36.5 cm x 0.5 = 18.2 cm. (In this paper, a field area of 
0.5ha is retained for Table 1). 

9) Measure: place water in the drum up to the calculated height = 18.2 cm. 
 

Results 
 

Table 1 provides calculations, according to nozzle output and cane row spacing, and 
specifies the height of water to be added to either a standard 210 L plastic or 220 L metal 
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drum used for mixing herbicides for application to 0.5 ha. There are five steps required to 
read Table 1: 
 
Step 1: Measure how many seconds it takes to spray 25 m, e.g. 27 seconds to spray 25 m. 
Step 2: Use answer from Step 1. Measure nozzle output, e.g. spray water from the 

knapsack for 27 seconds into a bucket. 
Step 3: Measure the amount of spray water using a measuring jug, e.g. 500 ml in 27 

seconds. 
Step 4: Find the average row width in the field, e.g. 1.2 m row width. 
Step 5: Find height of water in 210 L plastic mixing drum (cm) to spray 0.5 ha (Table 1). 

NB: The drum must be level. Measure the height of water in the middle of the 
drum. Take the answer from Steps 3 and 4 and read Table 1 below. Example: 500 
ml in measuring jug and row width 1.2 m, then height of water in the drum = 
35 cm. This will spray 0.5 ha. A separate table is available for a 220 L metal 
mixing drum. 

 

 
 

Table 1. Required height of water in 210 L plastic drum to spray 0.5 ha. 
 
 
Step 6: Select appropriate treatments according to the time of harvest and onset of first 

rains. A guideline is provided for selection of long- and/or short-term treatments 
after an April/May harvest and an October harvest. 

 
Step 7: Select appropriate herbicide treatments according to the following categories: 
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Twenty-six herbicide treatments are arranged into six categories: 
 
Category 1: Long-term treatments excluding paraquat (5 treatments). 

This can be selected by farmers who are inexperienced in the use of 
paraquat, or do not have adequate storage facilities, nor protective 
clothing, or who have overhead irrigation. 

Category 2: Long-term treatments with paraquat (3 treatments). 
Category 3: Long-term treatments with hexazinone (5 treatments). 
Category 4: Short-term treatments (4 treatments). 
Category 5: Treatments suitable for weeds that ‘escaped’ prior treatment 

(4 treatments). 
Category 6: ‘Two drum’ treatments for escaped weeds (5 treatments). 

 
These categories aim to simplify herbicide selection and allow an overview of all 
available treatments. Treatments can be ‘deselected’ according to cane age (plant 
or ratoon), weed category (broadleaf, tufted grass or cynodon), weed growth stage 
(pre-early post emergence, post-emergence and escaped weeds), soil moisture, 
availability of small packs and the required waiting periods between last 
application and growing vegetables (often required near the homestead). 

 
Step 8: Select herbicide rates according to soil clay content 

The required rates of each herbicide for addition to the mixing drum correspond to 
those (L or kg/ha) found in the SASRI Herbicide Guide (Anon, 2011), but 
adjusted for 0.5 ha (÷ 2), due to the capacity of the proposed mixing drums. 

 
Step 9: Select required adjuvant rates 

An appropriate adjuvant is selected according to its properties, with rates 
calculated according to the height of water initially added to the mixing drum. 

 
Use of this nine-step method is currently in the testing phase. It could potentially increase 
the success of weed control in the emerging farmer sector, thereby promoting increased 
yields. The method is limited to knapsack calibration for small fields, as the calculations 
are based on the volume of a vertical cylinder. It would not apply to larger horizontal 
spraytanks, or to spray booms with more than one nozzle. 

 
Conclusions 

 
• Effective calibration and herbicide selection can be achieved by emerging farmers. 
• With effective calibration and herbicide selection, followed by good husbandry 

methods, the potential of soils could be more closely achieved, with increased yields. 
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