Cassava breeding in the field: important points to consider before and after setting up trials
Major goals

· Cassava breeding has the objective to select superior clones with good agronomic performance, higher than the checks usually grown by farmers. For this purpose, field trials are required test the new clones generated from controlled crosses
· Traits to be improved: above-ground yield, plant architecture, plant height, fresh root yield, dry matter content in the roots, starch yield, disease resistance, drought tolerance.

Field trials: before

Before set up trials, we’ve to consider:

1 – The site


We have to choose target sites with ideal weather conditions to the plant or pathogen growth, if we are evaluating the agronomic performance or the resistance to some pathogen;


The topography of the area. It is important to allow the mechanization of tillage and crop management, for this, flat areas (Figure 1A) or mildly hilly (Figure 1B) should be selected.


After select the area we use a GPS device to get the coordinate aiming to include it in cassava base website.
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Figure 1: Topography of good areas to set up trials of cassava breeding.

2 – Tillage

To plant cassava in Brazil the farmers keep preparing the soil by using conventional tillage operations (plowing, harrowing, furrowing). Any error in this operation imply in problems in the crop management after planting such as the difficult control of weeds (Figure 2).
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Figure 2: High incidence of weeds in a field of cassava.
3 – Opening wholes (rows) to set up trials


After the conventional tillage operations, we have to open the wholes to receive the cassava cuttings. Usually the space between plant and row is 0.80 m and 0.90 m, respectively. So, it is important to certificate that the machine (Figure 3A and 3B) settings is configurated to open the wholes spaced by 0.90 m between rows. Another thing we have to pay attention is the depth of the wholes, that is about 15 to 20 cm (Figure 3C).
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Figure 3: Opening rows to set up trials of cassava breeding program.
4 – Planting material


Cassava trials are setting up using stem cutting of plants selected in a previously trial. It is important to ensure that the selected genotypes have sufficient plant material to be used in the next trials. Cuttings of 15 to 20 cm are used to propagate cassava genotypes (Figure 4A). Stem with the presence of anthracnosis or root rot symptoms should not be select to stablish the new trials. Planting materials with good phytosanitary conditions guarantee the high germination of the cuttings with is highly correlated to the ideal stand in each trial (Figure 4B, 4C and 4D). 
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Figure 4: Size of cassava cuttings used to propagate the selected genotypes and images of field trials of cassava with different levels of lack of germination of the cuttings.
5 – Layout trials


Before we plant the genotypes, we delimit the size of the plots and use a stick to indicate the beginning of the plot (Figure 5A). The number and length of the plots are related to the kind of trial we are planting. Clonal evaluation trial usually is planted in a unique row of 8 plants. To the Preliminary, Advanced or Uniform Yield Trials the number of rows and plants are different (Figure 5B), and it will depend of the number of sites and availability of plant material. The number of checks used in each trail is defined by the breeder. 
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6 - Planting

Planting cassava trials are made by using the hands. The workers are trained to get the cuttings in the rows spaced by 0.80 cm between cuttings or wherever it is the space planned by the breeder (Figure 6A). Using machines (Figure 6B) to plant cassava field is only when we decided to grow plants without design or intention to evaluate the genotypes.
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Figure 6: Plating cassava trials by using manual or machines.
Field trials: after

7 – herbicide pre-emergence

After planting the trials is important to spray herbicides up to 5 days after planting in the whole area aiming to control weeds (Figure 7A and 7B). A mixture of three herbicides are used to control the weeds in the fields (Isopropylamine salt of glyphosate; Clomazone; and Flumioxazin). When it is not possible spray herbicides after planting the weeds become a problem (Figure 7C) and we have to consider to do a manual weeding using a hoe (Figure 7D).
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Figure 7: Herbicide application in cassava field trials.
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