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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
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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.
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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.



Germplasm accession SU Entry Seed Weight (g)
CM-LISB-SNK20 1 10833
CM-LISB-SNK20 2 104 81
CM-LISB-SNK20 3 102.77
CM-LISB-SNK20 4 106.75
CM-LISB-SMNK20 5 107.78
CM-LISB-SMNE20 L 103.76
CMV-LISB-SMNE20 7 107.12
CM-USB-SNE20 B 103.55
CM-USB-SNE20 9 100
CM-USB-SNE20 10 10292
CM-USB-SNK20 11 10895
CM-USB-SNE20 12 10649
CM-USB-SNE20 13 10495
CM-LISB-SMNK20 14 104 84
CM-LISB-SMEK20 15 10411
CM-LISB-SNK20 16 107.55
CM-LISB-SNK20 17 105.16
CMVI-LISB-SMK20 18 107.42
CM-LISB-SNK20 19 104 85
CM-LISB-SMNE20 20 105.02
CM-LISB-SMNE20 21 106,15
CM-LISB-SMNE20 22 103.4
CM-LISB-SMNE20 23 104.99
CM-LISB-SMNE20 24 105.09
CM-USB-SNE20 25 10644
CM-USB-SNE20 26 103.11
CM-USB-SNE20 27 105.66
CM-LISB-SNK20 28 106.12
CM-LISB-SMEK20 29 105.73
CM-LISB-SMEK20 30 10594
CM-LISB-SMEK20 31 105.79
CM-LISB-SMEK20 32 10473
CM-LISB-SMNK20 33 107 .62
CM-LISB-SNK20 34 10434
CM-LISB-SNK20 35 107.31
CM-LISB-SNK20 36 105.87
CM-LISB-SMNE20 37 105.79
CM-LISB-SMNE20 38 105.29
CM-USB-SNE20 39 103.36
CM-USB-SNE20 40 103.17
CM-USB-SNE20 41 105.24
CM-USB-SNE20 42 105.3







Ch-USB-SNE20 43 104.55
CM-USB-SNE20 Eas 108 35
CM-USB-SNK20 45 107 38
CM-USB-SNK20 45 103.23
CM-USB-5NE20 47 104.4
CM-LISB-SNE20 48 107.61
Ch-USB-SNE20 45 107.2
CM-USB-SNE20 50 106.06
CM-USB-SNK20 51 104.6
CM-USB-3NK20 52 105

CM-USB-5NE20 53 104.24
CM-USB-SNK20 54 104.88
Ch-USB-SMNE2D 55 106.58
CM-USB-5NE20 56 10558
Ch-USB-SNE20 57 106.12
CM-USB-3NK20 58 105.47
CM-USB-SNK20 59 105.74
CM-USB-SNK20 &0 104.54
CM-USB-5NE20 61 104.34
CM-USB-5NE20 62 10522
Ch-USB-SNE20 63 105.4
CM-USB-SNE20 B4 110.58
CM-USB-SNK20 65 104.62
CM-USB-3NK20 66 106 85
CM-USB-5NE20 67 104.62
CM-USB-SNK20 68 116.9
Ch-USB-SMNE2D 65 106.08
CM-USB-5NE20 70 108.37
CM-USB-SNK20 71 104.41
CM-USB-3NK20 72 103.83
CM-USB-SNK20 73 108.47
CM-USB-SNK20 74 108.7
CM-USB-5NE20 75 107.92
CM-USB-SNE20 76 108.79
CM-USB-SNK20 78 107.99
CM-USB-SNE20 75 108.35
CM-USB-SNK20 a0 107.29
CM-USB-3NK20 a3 104.23
CM-USB-SNE20 g4 105.71
CM-USB-SNK20 a5 106.59
CM-USB-SNK20 26 105.34
CM-USB-5NE20 a7 106.62
CM-LISB-SNEK20 a8 105.52
CM-USB-3NK20 a5 107.21
CM-USB-SNK20 90 107.18
CM-USB-SNK20 91 10524




CM-USB-SNK20 92 105.17
CM-USB-SNK20 93 106.18
CM-USB-SNK20 94 105.81
CM-USB-SNK20 95 106.73
CM-USB-SNK20 96 107.4

CM-USB-SNK20 a7 106.01
CM-USB-SNK20 98 106.14
CM-USB-SNK20 99 106.87
CM-USB-SNK20 100 106.81
CM-USB-SNK20 101 106.29
CM-USB-SNK20 102 105.24
CM-USB-SNK20 103 106.07
CM-USB-SNK20 104 107.83
CM-USB-SNK20 105 109.02
CM-USB-SNK20 106 106.27
CM-USB-SNK20 107 106.04
CM-USB-SNK20 108 106.1

CM-USB-SNK20 109 108.98
CM-USB-SNK20 110 106.87
CM-USB-SNK20 111 106.5

CM-USB-SNK20 112 104.18
CM-USB-SNK20 113 102.98
CM-USB-SNK20 114 104.86
CM-USB-SNK20 115 106.81
CM-USB-SNK20 116 105.334
CM-USB-SNK20 117 103.96
CM-USB-SNK20 118 103.54
CM-USB-SNK20 119 103.12
CM-USB-SNK20 120 103.95
CM-USB-SNK20 121 104.1

CM-USB-SNK20 122 103.54
CM-USB-SNK20 123 103.66




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)



