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Definition of Synthetic Variety

A Variety which is produced by crossing in 
all combination a number of inbred lines 
that combine well with each other. Once 
synthesized, a synthetic is maintained by 
open-pollination in isolation is referred 
as synthetic variety.

Hayas and Garber suggested the 
commercial utilization of synthetic 
varieties in Maize in 1919. Synthetic 
varieties have been of great value in the 
breeding for those cross – pollinated 
crop, where pollination control is difficult. 
E .g Alfalfa, cloves, forage crop species 
etc. Even in maize improvement synthetic 
varieties are becoming increasingly 
important.

A synthetic variety can be developed from 
inbreds, clones, and open pollinated 
varieties. The end products of recurrent 
selection, which are already tested for 
GCA are generally, used to constitute 
synthetic varieties. Generally 5-8 good 
general combining inbreds are used to 
constitute a synthetic variety. Synthetic 
variety consists of several heterozygous 
initially. Since subsequently the variety 
is maintained by open pollination, some 
degree of selfing occurs resulting in 
fixation of some genes. A result in later 
generation synthetic variety consists of 
several heterozygotes. Thus a synthetic 
variety has a heterogeneous population.
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YELLOW OPEN POLLINATED MAIZE
OKAVANGO FLINT (PBR)

Empowering Emerging Farmers

OKAVANGO FLINT, a medium season yellow 
cultivar, is popular as a poultry and livestock 
feed, as well as for commercial production. It 
is moderately tolerant to Diplodia with large 
kernels that are dent to flint. OKAVANGO FLINT 
is suitable for silage maize production: it is very 
adaptable and well suited to marginal and high 
production areas and produces large cobs on a 
tall plant. 

Yellow Maize
Large Cobs
Tall and Strong
Drought Tolerant

EARLY MEDIUM LATE

Table 3.1.4: The number of days from planting to mid-silking, mid-pollen and physiological maturity recorded at 
4 sites

Days to mid-silking Days to mid-pollen shed Days to physiological maturity
Site ART1 ART2 Arc-

turus
Enter-
prise

ART1 ART2 Arc-
turus

Enter-
prise

ART1 ART2 Enterprise

Altitude (m) 1 480 1 480 1300 1300 1480 1480 1300 1300 1480 1480 1300
Variety
NELSON CHOICE 71 73 73 71 71 72 72 70 145 134 155
CAP9315 OPV 68 70 69 65 69 71 69 65 134 130 145
OKAVANGO (Y) 71 71 70 70 71 72 70 70 136 131 152
CAP341 NG 68 72 70 69 67 71 70 66 132 126 140
CAP9001 74 73 74 70 75 74 74 70 144 132 148
CAP9421 67 68 70 68 68 70 70 67 134 127 139
CAP9013 71 73 72 70 72 73 72 70 142 132 150
CAP766NG (Y) 71 73 73 71 71 73 73 71 137 129 133
CAP9004 (Y) 67 69 70 66 68 70 70 67 133 130 146
Trial Mean 74 74 74 71 74 74 73 70 145 134 149
STD ERR 0,8 1 1 1 0,8 1 1 1 2 5 3
Significance *** *** *** *** *** *** *** *** *** * ***
5% LSD 2,25 2 3 3 2,25 2 2 3 6 13 9
C.V (%) 2 2 2 2 2 2 2 2 3 6 4
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Recommended for regions:
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OKAVANGO DENT

It is a Medium maturity yellow Synthetic Open 
Pollinated Variety (SOPV) with good standability. 
It has excellent tolerance to Grey leaf spot (GLS), 
a good tolerance to Leaf blight and Rust, as well 
as a moderate resistance to Maize streak virus. 
It is well synchronized for silk emergence and 
pollen shedding, resulting in a very stable and 
consistent yield performance. 

Grain type is hard and yellow and it has a high 
yield potential. The variety will yield large cobs 
and will perform very well under optimal fertilizer 
and and moisture conditions. Plant populations 
of 45 000 plants per ha are recommended in 
high potential areas and 30 000 plants per ha 
in the marginal regions.This variety has a large 
plant structure with grain yields of above 8mt/ha 
possible under non stress conditions.

A synthetic open pollinated variety (SOPV)
Excellent tolerance to Grey Leaf Spot (GLS)
Medium maturity
Good resistance to Leaf Blight and Rust

EARLY MEDIUM LATE

Recommended for regions:

YELLOW OPEN POLLINATED MAIZE
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OVERVIEW
Sahara is a very tall plant up to 2.6m that is 
susceptible to lodging in windy conditions. Very 
leafy with large cobs exceeding 300 to 350mm 
in length, well covered by plant material, with 
red/white silks that emerge around day 70. Very  
hardy and drought resistant and very high  
disease tolerance.

Milling quality is average. It grows on most soil 
types, although sandy soils do lead to increased 
lodging. Long season maturity at 135-140 days 
and does have a longer dry down period. Yield 
potential depends on weather conditions, but a 
dryland yield of 5 mt is achievable. Yields of up to 
8 mt have been achieved in Limpopo under ideal 
conditions.

SAHARA
YELLOW OPEN POLLINATED MAIZE

9

Good tolerance of low fertilizer applications. 
Big kernels (size 5 to 7 is common) with 12-16 rows 
Ready to harvest around 135 days. 
Very hardy



BREEDING FOR 
CLIMATE CHANGE, 
THE ENVIRONMENT 
AND THE FARMER





SHESHA (SOUTH AFRICA) | ZM 309 (INTERNATIONALLY)

SHESHA is a white semi-flint, early maturing 
OPV with high yield potential in drought prone 
areas. The OPV has good tolerance to Maize 
steak virus, Grey leaf spot and Rust. It also has 
tolerance to drought and low-N stress. SHESHA 
is recommended for lowland, particularly where 
drought is a common occurrence. This variety 
matures earlier than ZM421 and is likely to 
replace it because of its yield and earliness, 
advantages to Leaf Blight (Ht), Rust and most 
common diseases. 

It is not recommended in areas with a high 
incidence of GLS unless a strict preventative 
spray program is adhered to. 

110-120 days to mature at mid-altitudes 
90-110 days in hot, lowlands
Good tolerance to: MSV, GLS, PLS, Rust and
Cercosporazeae-maydis 
Drought Tolerant
Low-fertility Tolerant

EARLY MEDIUM LATE

WHITE OPEN POLLINATED MAIZE

12

Recommended for regions:



ISILO

ISILO is a quick maturing, highly resilient variety. 
It is popular for its consistent yields and highly 
recommended in the pollination of most other 
short and medium season cultivars. 

Planting may be early or late since drought and 
heat stress tolerance is high. 

ISILO can be used as a green mealie (for 
domestic use only) or as a grain crop. ISILO is 
a very popular open pollinated white grain 
maize seed that has proved its self over many 
years. 

EARLY MEDIUM LATE

WHITE OPEN POLLINATED MAIZE

MATUBA SELECT (PBR)

MATUBA SELECT is a quick flint variety that is 
suitable for coastal regions. It has good Downey 
mildew tolerance and good storability. It is not 
as susceptible to weevil damage because it is a 
flint grain. 

Hard, flint cobs
Downey mildew tolerance
Bred for the lowlands of Mozambique and Swaziland

EARLY MEDIUM LATE
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DROUGHT TOLERANCE EXCELLENT

DISEASE RESISTANCE EXCELLENT

POTENTIAL YIELD 8t/ha

DAYS TO HARVEST 100 - 110 
(Medium - Early)

DAYS TO FLOWER 60-70



ZM1421
ZM 421 is a white semi-flint/semi-dent early 
maturing variety. It has a good grain yield and 
drought tolerance. It also has good tolerance to 
low soil fertility and acid soils. 

It has a very good tolerance to MSV and a good 
tolerance to GLS, Leaf Blight, Rust and Ear Rot. 

White Semi-flint/semi-dent
Early maturing
Good tolerance to MSV, GLS, Leaf Blight and Ear Rot
Drought Tolerant

EARLY MEDIUM LATE

ZM1523
ZM 523 has an average plant height of 180- 
185cm with intermediate maturity. It has white 
semi-dent grain with 14-16 kernel rows per ear. 
It has a high yield potential and was selected due 
to tolerance for drought, N stress and low soil 
pH.  

ZM 523 matures at approximately 120-130 days 

ZM1521

ZM 521 is a white semi-flint grain maize with 
excellent GLS resistance and was bred by CIMMYT 
for Sub-Saharan Africa. It has an intermediate 
maturity. 

ZM 521 yields 30 – 50% more than traditional 
varieties under drought and low soil fertility.
These are two problems that commonly keep 
smallholder farmers in a cycle of poverty.
The economic return of these improved varieties 
over seasons, particularly when grown in harsh 
environments may therefore match that of 
expensive hybrid seed.

Many varieties were evaluated using “Mother-

EARLY MEDIUM LATE

EARLY MEDIUM LATE

Baby Trials” followed by a large number of 
demonstration plots.  Mother-Baby Trials 
very effectively assess the performance and 
acceptance of new varieties under smallholder 
farmers’ conditions.

ZM 521 excelled particularly under drought and 
low fertility conditions.  The grain is more flinty 
than grain of commercial hybrids. Farmers 
perceive that flint grain dries more quickly and 
stores better than dent grain.  Women farmers 
like the amount of flour produced when this flint 
grain is milled and the good stamp or mealie 
meal they get when it is pounded

with a grain that is white, semi-flint/semi-dent. 
It primarily has 14 kernels rows per ear. It has 
a yeild potential of 6mt/ha which is high when 
compared to other OPV’s of the same maturity. 

Tolerant to biotic stresses: moderate to good 
levels of resistance to maize streak virus, gray 
leaf spot (Cercospora zeae-maydis), common 
rust (Puccinia sorghi) and northern leaf blight 
(Exserohilum turcicum.

WHITE OPEN POLLINATED MAIZE

14



Intermediate maturity:  60 – 65 days to flowering
                                    120 – 130 days to maturity

White semi-flint grain with a modest frequency 
of semi-dent kernels
High yield even under drought and low soil fertility 
conditions
Moderate levels of tolerance to maize streak virus,
grey leaf spot, common rust and northern leaf 
blight

Relative Tolerance to GLS

0 0.5 1 1.5 2 2.5 3 3.5

ZM309

ZM421

ZM521

ZM523

ZM611

ZM623

ZM721

M
ai

ze
 O

PV
s

Excellent>>Good>>Fair>>Susceptible

Grain Yield Comparison

0 5 10 15 20 25 30 35

ZM309

ZM421

ZM521

ZM523

ZM611

ZM623

ZM721

M
ai

ze
 O

PV
s

Grain yield expressed as score

Relative Tolerance to MSV

0 0.5 1 1.5 2 2.5 3 3.5

ZM309

ZM421

ZM521

ZM523

ZM611

ZM623

ZM721

M
ai

ze
 O

PV
s

Excellent>>Good>>Fair>>Susceptible

Relative Tolerance to drought
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Target environment: mid-altitudes and lowlands 
of eastern and southern Africa.

This variety is comparable to ZM521 but has a 
higher yield potential, slightly better rust (P. 
sorghi) and ear rot tolerance, and less lodging.

White Semi-flint/semi-dent
120-130 days to maturity
Good tolerance to MSV, GLS, Leaf Blight and Ear Rot
Drought Tolerant
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Recommended for regions:



NELSON’S CHOICE (PBR)

Empowering the Emerging Farmer

NELSON’S CHOICE is a synthetic open pollinated 
variety (SOPV) with excellent tolerance to Grey 
Leaf Spot (GLS) and a medium maturity. Grain 
type is hard and pure white. It has good stand-
ability and well synchronized for silk emergence 
and pollen shedding. This results in a very stable 
and consistent yield performance. 

It has good tolerance to Leaf Blight and Rust and 
is moderately resistant to Maize Steak Virus. It is 
also known for being an excellent green mealie.

EARLY MEDIUM LATE

WHITE OPEN POLLINATED MAIZE

•	 A synthetic open pollinated variety (SOPV)
•	 Excellent tolerance to Grey Leaf Spot 
•	 Medium maturity
•	 Grain type is hard and pure white
•	 Good stand-ability and well synchronized for 

silk emergence and pollen shedding.  This 
results in a very stable and consistent yield 
performance.

•	 Good tolerance to Leaf Blight and Rust
•	 Moderate resistance to Maize Streak Virus
•	 Excellent Green Mielie

16
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NELSON’S CHOICE QPM (PBR)

Quality Protein Maize

This variety has higher yields and up to twice 
as much usable protein. Consumption of QPM 
maize can lower risk for malnutrition disorders 
such as Kwashiorkor. 

Quality protein maize grain contains enhanced 
levels of essential amino acids lysine and 
tryptophan, along with other characteristics that 
make more of its protein useful to humans or 
farm animals. 

It has 90% of the nutritive value of milk, and can 
stem or reverse protein malnutrition. 

Resource-poor farmers who cannot afford 
supplements can use QPM in pig or poultry feeds 
to increase the animal’s growth and productivity. 

This QPM variety is indistinguishable from 
normal maize in appearance and mil and store 
just as well. 

EARLY MEDIUM LATE

QPM

QPM - Quality Protein Maize
Maize compromises a significant proportion of diets amongst people in southern Africa. Annual consumption rates are in the 
order of 100 kg/person. Although maize is a good source of energy, it is deficient in two essential amino acids, lysine and tryptophan, 
and therefore has low quality protein. Thus, diets predominated by normal maize without supplementing with other protein sources may lead to 
protein malnutrition. Severe protein deficiency in children may cause kwashiorkor, a disease sometimes called “weaning disease” when infants 
are weaned onto maize-based diets without supplementation with high quality protein sources. Many rural and urban poor people cannot afford 
high quality protein diets and subsist mostly on maize and vegetables. 

Quality Protein Maize (QPM), developed by normal maize breeding procedures, contains nearly twice the amount of lysine and tryptophan than 
normal maize. Therefore, QPM may help to reduce malnutrition, improve body immunity and overall health in people that are constrained by 
economic and environmental factors to access expensive sources of protein such as meat, fish, eggs, milk and legumes. QPM has nearly 90% the 
nutritional value of skim milk, and so the inclusion of QPM in daily food will contribute to improved health. It has been estimated by researchers 
that children consuming about 100 g of QPM per day would receive sufficient lysine for healthy growth.

Quality Protein Maize also has promise in monogastric animal diets. Numerous studies have shown that poultry and pigs had greater growth 
rates when fed QPM than normal maize. Consequently, it is expected that rural small-holder pig and poultry producers would significantly 
benefit from the use of QPM, especially where access to high quality protein supplements is lacking.

QPM

Cobs/plant Yield
Kokstad Cedara Kokstad Cedara
Sprayed Sprayed Unsprayed Sprayed Sprayed Un-

sprayed
Cultivar (number) (kg/ha)
Nelsons Choice 1.06 1.05 1.05   9 002  (28)   8 262  (27)   8 543  (23)

Nelsons Choice 
QPM

1.26 1.06 1.01   9 326  (26)   8 155  (28)   7 839  (28)

Cobs per plant and ranked yield for the different 
cultivars at both site

WHITE OPEN POLLINATED MAIZE
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Recommended for regions:



Choosing the right open-pollinated 
maize in Southern Africa
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Cultivar General characterisics Disease tolerance Plant population by region - refer to map of production areas (per 1000 
pph)

Days to 50% 
tassel

Days to 
physiologi-
cal maturity

Growth 
season

Tillering Prolificacy Drydown 
period

Standability Cobrot Northern 
leaf blight

Brown rust Maize streak 
virus

Gray leaf 
spot

Region 1 
West

Region 2 
Temperate 

East

Region 3 
Cold East

Region 4 
KZN

Region 5 
Irrigation

Shesha 51 - 60 112 - 135 Short 5 3 Very rapid 2 3 3 2 1 2 18-30 30-40 30-40 30-40 50-60

ZM 421 65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

ZM 521 65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

ZM 523 65-74 121-135 Medium 3 2 Medium 2 2 2 3 2 3 18-30 30-40 30-40 30-40 50-60

ISILO 63-74 115-125 Early- 
medium

2 2 Rapid 2 2 2 2 1 3 18-30 30-40 30-40 30-40 50-60

Matuba 
Select

65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

Nelson's 
Choice

65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

Nelson's 
Choice QPM

65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

YELLOW OPV MAIZE TABLE

WHITE OPV MAIZE TABLE
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Cultivar General characterisics Disease tolerance Plant population by region - refer to map of production areas (per 1000 
pph)

Days to 50% 
tassel

Days to 
physiologi-
cal maturity

Growth 
season

Tillering Prolificacy Drydown 
period

Standability Cobrot Northern 
leaf blight

Brown rust Maize streak 
virus

Gray leaf 
spot

Region 1 
West

Region 2 
Temperate 

East

Region 3 
Cold East

Region 4 
KZN

Region 5 
Irrigation

Okavango 65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

Okavango 
Flint

65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60



Cultivar General characterisics Disease tolerance Plant population by region - refer to map of production areas (per 1000 
pph)

Days to 50% 
tassel

Days to 
physiologi-
cal maturity

Growth 
season

Tillering Prolificacy Drydown 
period

Standability Cobrot Northern 
leaf blight

Brown rust Maize streak 
virus

Gray leaf 
spot

Region 1 
West

Region 2 
Temperate 

East

Region 3 
Cold East

Region 4 
KZN

Region 5 
Irrigation

Shesha 51 - 60 112 - 135 Short 5 3 Very rapid 2 3 3 2 1 2 18-30 30-40 30-40 30-40 50-60

ZM 421 65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

ZM 521 65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

ZM 523 65-74 121-135 Medium 3 2 Medium 2 2 2 3 2 3 18-30 30-40 30-40 30-40 50-60

ISILO 63-74 115-125 Early- 
medium

2 2 Rapid 2 2 2 2 1 3 18-30 30-40 30-40 30-40 50-60

Matuba 
Select

65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

Nelson's 
Choice

65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

Nelson's 
Choice QPM

65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

YELLOW OPV MAIZE TABLE

Cultivar General characterisics Disease tolerance Plant population by region - refer to map of production areas (per 1000 
pph)

Days to 50% 
tassel

Days to 
physiologi-
cal maturity

Growth 
season

Tillering Prolificacy Drydown 
period

Standability Cobrot Northern 
leaf blight

Brown rust Maize streak 
virus

Gray leaf 
spot

Region 1 
West

Region 2 
Temperate 

East

Region 3 
Cold East

Region 4 
KZN

Region 5 
Irrigation

Okavango 65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60

Okavango 
Flint

65 - 74 121 - 135 Medium 3 1 Very slow 3 2 2 3 1 1 18-30 30-40 30-40 30-40 50-60
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Recommended for regions:
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