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Shen-nung,
Emperor and father
of Chinese
agriculture, begun
the cultivation of
the Soybean about
2700 B.C

~Origin: China
Domesticated: More than 2700 vy
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South Africa

% National Capital ———— Inlernational Beundary
o Province Gapital — "rovince Boundary®

+  Gityor Town -
River

*Province boundaries are subject to change under

ﬁ» History in South Africa| [~ -

0 100 200 300 Miles
© 2018 Gealogy.com

- Cedara Kwazulu-Natal
~ Potchefstroom, North West Provi
400 Introductions

~ Total production after World War
6 000 tons
250 kg per ha
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The growth of soybean production in South
\X TP

1992 - 2001
Area (hectare) Production (tons) Average yield
83 000 62 900 0.76
46 000 68 600 1.49
55 000 67 700 1.23
65 000 58 500 0.90
68 000 80 000 1.18
87 000 120 000 1.38
125 000 215 000 1.72
130 000 199 000 1.52
93 790 153 925 1.64
134 042 226 210 1.69
OPDT/OAC

Adapted from: The development of the Protein Research Foundation, 2016



The growth of soybean production in South
Africa

2002 - 2011

Area (hectare) Production (tons) Average yield
124 060 223 000 1.80

100 130 136 500 1.36

135 000 220 000 1.63

150 000 272 500 1.82

240 570 424 000 1.76

183 000 205 000 1.12

165 400 282 000 1.70

237 750 516 000 2.17

311 450 566 000 1.82
418 000 710 000 1.70
— Average 169

OPDT/OAC

Adapted from: The development of the Protein Research Foundation, 2016



The growth of soybean production in South
A‘F:l‘ﬁ

2012 - 2021
Area (hectare) Production (tons) Average yield
472 000 691 050 1.46
516 500 784 500 1.52
502 900 944 340 1.88
687 300 1041 600 1.52
502 800 741 550 1.47
573 950 1316 370 2.29
787 200 1550 800 1.97
730 500 1170345 1.60
705 000 1261 250 1.79
827 100 1918 150 2.32
— Average 178

Adapted from: The development of the Protein Research Foundation, 2016
Adapted from: Crop Estimate Committee reports. Department of Agriculture, land Reform and Rural Development et al. OPDT/OAC




» Soybean Yield Phy

~ Photosynthesis
C3 vs C4 Crops

Chloroplast

OPDT/OAC Pearson International Edition: Biology 2008, p189




» Length of Growing Seaso

-~ Vegetative

- Reproductive
Growth Rate
Seed filling period
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» Harvest Index

~Average 0.5

OPDT/OAC



S Drought Tolerance and Water Use
Efficiency (WUE)

~HB4 - Drought Tolerance
- WUE - 6kg grain per mm rain (Soybean)

>18kg grain per mm rain (Maize)
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HB4°soya bean
+10,5 %

+4,1 %

+O,5 %

R
<2,5 2,5-35 >3,5

respect to the control (%)

Difference in performance with

OPDT/OAC

Environment productivity (t/ha)



Yield Potential

- World Record - 11.5 tons per ha
- South Africa Record: Dryland - 5.3 tons per ha

~Commercial - 4.3 tons per h




S Practical Measures to Increase
Yield

Dry Temperature Areas
[ Cool Production Areas
Bl East Temperate Areas
Warm Irrigation

Qilseeds Focus: June 2021, p16-17
OPDT/OAC Nico Barnard 12




» Cultivar Selection

~ Maturity Groups

~Cultivar for Specific
Area

Yield Variability
A Cool Area - 28%
A Moderate - 27%
AWarm - 45%

Yield Probability
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» Nitrogen Fixatic ;oo

»actleria the? ﬁ".“t :ignlals th:':t hraa
mulate root hairs to elongate
60 - 360 N per ha

fixation

1d to form an infection thread
~Inoculum

by an invagination of the | Infected
plasma membrane. | 00t hair
Handling
New Horizon

@ The nodule develops vascular
tissue that supplies nutrients to
the nodule and carries nitrogenous
compounds into the vascular
cylinder for distribution
throughout the plant.

bacteria

Bacteroid

Pearson International Edition: Biology 2008, p795

Rhizobium

=71 Bacteroid

o Dividing cells
7 in root cortex |

.
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vascular
tissue

@ The bacteria penetrate the cortex
within the infection thread. Cells of
the cortex and pericycle begin
dividing, and vesicles containing the
bacteria bud into cortical cells from
the branching infection thread. This
process results in the formation

of bacteroids.

Dividing cells in
pericycle

Developing
root nodule

€ Growth continues in
the affected regions of
the cortex and pericycle,
and these two masses
of dividing cells fuse,
forming the nodule.

14



> soil Acidity

~Water pH 6

~Acid Saturation
>20%
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~> Soil Fertility

OPDT/OAC

P Phosphorus
K Potassium
~Ca Calcium

~ Micro-nutrients




%» Weed Control

OPDT/OAC

—Allelochemicals

~Yield Loss 2% per leaf
stage

~Water Loss
~Shading




E» Planting Date

~Late Planting: 39% Yield
Loss

~Individual Cultivars: 57%
Yield Loss




» Plant Population & Row Width

- Narrow Rows Yield Increase
400 - 500 kg per ha

~ Plant Population
+/- 300 000 plant per ha




Il Type
Economy
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~Climate
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» Conservation Agriculture (CA)

- Less than 40% CA in Summer Rainfall
Area P IANRZ
Positive Impact \
Soil Health
Erosion
Production Cost
Climate Change

3NN
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§§> Other Factors

~ Certified Seed
~ Crop Rotation
~ Precision Farming

N N N
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~ Eradication of Pests and Diseases
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- Harvesting



» Aspects not Consider

~ New Genetics
~ Climate Change

|
|
|
|
1
|

I
|
|
|
I
|
|
!

>

3.4 nm

-O/ \

OH
3' end

Hydrogen bond

3' end




Conclusions: Practical Measures to
Improve Yield

- Cultivar Selection *10 - 25%
- N-Fixation *6 - 12%
~Soil Acidity (pH) *3 - 12%
- Soil Fertility *3 - 10%
- Planting Date *6 - 25%

- Row Width & Plant Population *2 - 6%
- Conservation Agriculture *3 - 6%
- Other Factors *4 - 8%

* Conservative Figures

}PDT/OAC



%» Final Word

- Potential Yield Increase
Based on 10 year average 1,78 tons per ha (2012-2021)
With conservative interventions 2,4 tons per ha

~ Previous Season —
2,32 tons per ha - =
With interventions 3,1 tonspertt

OPDT/OAC



Thank you
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