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1.1. MATERIAL AND METHODS 

 

Three 50 mL falcon tubes were filled with 50 to 65 maize seeds for every cultivar. One tube served 

as a control, with the remaining two being subjected to EMS treatments; 2% EMS treatment for 

two hours and 1% EMS treatment for four hours respectively. The seeds in the tubes were soaked 

in 30 mL of 0.1M phosphate buffer (pH 7.5) for 16 hours at 4°C. The buffer was then decanted, 

and the seeds were subsequently subjected to the EMS treatment described above. The EMS 

was prepared in 0.1 M phosphate buffer. For the non-mutated control, only phosphate buffer was 

added. After the abovementioned times elapsed, the seeds were rinsed three times in distilled 

water. Finally, the seeds were planted in trays under about 2 cm of potting soil. The soil was 

watered thoroughly and often enough to ensure that it remained moist. The plants were allowed 

to germinate and grow at the Stellenbosch University Welgevallen experimental farm insectary 

under controlled conditions. After approximately 1-month watering of the maize plants are 

stopped, where after soil moisture content are monitored and the phenotypic responses (leaf 

rolling and yellowing, and chlorophyll decrease) of the control and EMS-treated plants compared. 

After all the control plants are dead, soil moisture content is measured again, and the surviving 

mutants are then re-watered and replanted. They are then allowed to grow to maturity (Figure 1). 

 

1.2. FIGURES 

 

Figure 1. A) SNKCO Germplasm USB 2 treated with 2% EMS for two hours (M1); (B) Watering is stopped 
until all the control (non-EMS treated plants) are dead; (C) the surviving mutants are then re-watered and 
(D) allow to grow to maturity to produce seed. 



 

Figure 2. Six lines from the new germplasm that was received in June from Sensako were treated with 

EMS and allowed to germinate and are currently growing in the greenhouse. Note the difference in 

germination between the genotypes. This is a common response to the EMS treatment. The SNKCO 

Germplasm USB SU accessions 11, 28, 35, 44, 64, and 109 will now be stressed and surviving lines 

replanted to harvest seed. 

 

Figure 3. Mutant maize lines (M3) from SNKCO Germplasm USB 2 developed two ears each. (A) Line 

USB2.1 was pollinated and the ears are developing; (B) Line USB2.2 will be pollinated soon as the tassel 

is still developing. 

 



1.3. TABLES 

Table S1. New germplasm obtained from Sensako (Pty) Ltd that will be treated to induce chemical 

mutagenesis. EMS treated accessions are indicated in yellow. 



 



 





 



Conclusion and future prospects 

 

Despite the negative impact COVID-19 lockdown had on the progress of the project (because 

we were unable to work in the laboratory), we were able to make some progress with the 

development of the M3 mutants. The seed from mutant maize line SNKCO Germplasm USB 

2 produced viable seed. The seed was planted and the plants were allowed to grow to 

maturity. Currently we are awaiting the development of the ears (Figure 3). In June, with the 

ease of lockdown, our laboratory activities were immediately initiated with the development of 

six new mutant lines. They are currently allowed to grow in the greenhouse so that they can 

be water-stressed and selected (Figure 2, Table S1) 


