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During the harvesting season, a representative sample of each delivery of sorghum at the various grain 
intake points, was taken according to the prescribed grading regulations. The sampling procedure for 
the samples used in this survey is described on page 28.  Twenty-five (25) composite sorghum samples, 
representing different production regions, were analysed for quality.  In addition, nine (9) imported sorghum 
samples from Brazil were analysed and the results compared with that of the local sorghum crop. 

The samples were graded, and test weight and thousand kernel mass determined.  Sub-samples were 
milled and analysed for moisture, crude protein, crude fat and starch content.  After sieving and dehulling 
by means of a Barley pearler, the fraction of the sample larger than 1.8 mm were milled and Hunter 
Lab colour analyses conducted.  Multi-mycotoxin analyses as well as Image analyses (Length, Width, 
Elongation (% Width/Length) and Volume/surface area (%)) were also performed on these samples.  

This is the seventh annual sorghum crop quality survey performed by The Southern African Grain 
Laboratory NPC (SAGL). SAGL was established in 1997 on request of the Grain Industry. SAGL is 
an ISO 17025 accredited testing laboratory and participates in various proficiency testing schemes, 
both nationally and internationally, as part of our ongoing quality assurance procedures to demonstrate 
technical competency and international comparability.

The goal of this crop quality survey is the compilation of a detailed database, accumulating quality data 
collected over several seasons on the national commercial sorghum crop.  The data reveal general 
tendencies and highlight quality differences in the commercial sorghum produced in different local 
production regions.  A detailed database containing reliable analytical data collected over several seasons, 
is essential in enabling industry to comment on proposed legislative levels and to supply reliable data for 
targeted research projects.

Graph 1:  Provincial contribution to the production of the 
2023/24 sorghum crop
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Figures provided by the CEC.
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Introduction
The final commercial sorghum crop 
figure of the 2023/24 production 
season as overseen by the National 
Crop Estimates Liaison Committee 
(CELC) was 98 000 tons. This figure 
represents a year-on-year increase 
of 3.9% (3 640 tons).  The two 
major sorghum producing provinces, 
Mpumalanga and Limpopo, 
respectively contributed 37% and 
36% of the total crop.  The national 
yield average of 2.33 t/ha declined 
with 16% compared to the previous 
season. 

Commercial sorghum quality for the 2023/2024 Season
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In addition to the quality information, production figures (obtained from the Crop Estimates Committee 
(CEC)) relating to hectares planted, tons produced and yields obtained on a national as well as provincial 
basis, over an eleven season period, are provided in this report.  SAGIS (South African Grain Information 
Service) supply and demand information is provided in table and graph format.  Import and export figures 
over several seasons are also included.

The national sorghum grading regulations as published in the Government Gazette of 8 January 2016 are 
provided as the last section of the report.

Production
Sorghum is a tropical grass grown primarily in semi-arid regions of the world.  Sorghum can grow in areas 
too dry for maize and is deemed to be the fifth most important grain crop grown in the world (after maize, 
wheat, rice and barley).  

World sorghum production for the 2023/24 season was 59.1 million tons and for the 2024/25 season 
63.4 million tons.  The United States of America remains the largest contributor (8.7 million tons in the 
2024/25 season).  See Table 1a for the world sorghum trade (export and import figures) as well as 
production, consumption and stocks figures in Table 1b.

Table 1a: World Sorghum Trade October/September 
Trade Year, Thousand Metric Tons 

2021/22 2022/23 2023/24 2024/25 2025/26 Sep

Trade Year Exports

Australia 2 267 2 753 2 060 2 700 2 600

Argentina 1 800  800 1 100 1 400 1 400

Brazil  10  1  93  175  75

India  41  37  33  40  50

Nigeria  50  50  50  50  50

Ukraine  72  66  36  40  45

Paraguay  21  38  63  135  35

Others  170  85  86  97  102

Subtotal 4 431 3 830 3 521 4 637 4 357

United States 7 387 2 965 5 964 2 400 5 400

World Total 11 818 6 795 9 485 7 037 9 757

Trade Year Imports

China 10 991 4 863 8 341 5 500 7 600

Mexico  362  176  60  500  600

European Union  167  38  16  200  200

Japan  258  241  127  130  200

Kenya  79  152  24  160  75

Eritrea  95  63  162  70  60

Ethiopia  12  35  14  275  50

Somalia  50  50  50  50  50

Sudan  75  110  60  75  50

Taiwan  55  50  51  55  50

Others  386  310  475  549  303

Subtotal 12 530 6 088 9 380 7 564 9 238

Unaccounted - 712  707  104 - 528  519

United States 0 0  1 1 0

World Total 11 818 6 795 9 485 7 037 9 757

Note:
Unaccounted:  This term includes grain in transit, reporting discrepancies in some countries 
and trade to countries outside the USDA database.

All trade tables contain Trade Year (TY) data which puts all countries on a uniform, 12-month 
period for analytical comparisons: Sorghum Oct/Sep, irrespective of the different local market-
ing years. TY 2024/25 corresponds to Oct 2024 to Sep 2025. 
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Total Consumption 

China 14 300 7 900 11 300 8 500 10 800

Nigeria 6 650 6 750 6 400 6 450 6 850

Brazil 3 000 4 700 4 400 5 800 5 000

Mexico 5 000 5 100 4 600 4 700 4 900

India 4 450 3 900 4 600 5 750 4 750

Ethiopia 4 650 4 250 4 050 4 300 4 250

Sudan 3 700 5 200 3 250 3 350 3 350

Niger 1 400 2 000 1 800 1 850 1 950

Burkina Faso 1 650 1 950 1 800 1 900 1 900

Mali 1 400 1 550 1 500 1 600 1 600

Argentina 1 150 1 000 1 100 2 300 1 500

European Union  948  552  795 1 116 1 216

Cameroon 1 215 1 210 1 215 1 230 1 215

Bolivia  650  850 1 750 1 000 1 000

Chad  950  975  915  780  925

Others 7 394 7 131 7 215 6 957 6 980

Subtotal 57 719 55 101 57 065 56 806 58 870

United States 3 175 2 585 1 912 5 842 4 700

World Total 60 894 57 686 58 977 62 648 63 570

Table 1b: World Sorghum Production and Consumption 
Local Marketing Years, Thousand Metric Tons

2019/20 2020/21 2021/22 2022/23 2023/24

Production 

Nigeria 6 725 6 806 6 400 6 500 6 900

Brazil 3 120 4 789 4 426 6 000 4 900

India 4 150 3 814 4 737 6 000 4 600

Mexico 4 840 4 892 4 540 4 200 4 300

Ethiopia 4 450 4 140 4 010 4 100 4 100

Sudan 3 528 5 248 3 055 3 300 3 300

China 3 377 3 094 3 000 3 000 3 100

Argentina 2 883 1 610 2 487 3 500 3 000

Australia 2 648 2 638 2 215 2 325 2 500

Niger 1 207 2 100 1 700 1 900 1 907

Burkina Faso 1 644 2 014 1 772 1 900 1 900

Mali 1 248 1 603 1 528 1 640 1 500

Cameroon 1 200 1 200 1 200 1 200 1 200

Bolivia  595  886 1 771 1 000 1 000

European Union  801  522  794 1 089  975

Others 7 407 7 288 7 354 7 036 7 270

Subtotal 49 823 52 644 50 989 54 690 52 452

United States 11 375 4 770 8 071 8 734 10 217

World Total 61 198 57 414 59 060 63 424 62 669

Notes:
World totals for consumption reflect total utilisation, including food, seed, industrial, feed and 
waste; as well as differences in local marketing year imports and local marketing year exports.
Consumption statistics for regions and indivual countries, however, reflect food, seed, 
industrial, feed and waste only.

Source:  United States Department of Agriculture, Foreign Agricultural Service (USDA-FAS), 
Grain:  World Markets and Trade report, September 2025.
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The last three seasons’ local production figures (including the 2023/24 season) represents the lowest 
production since the 70 500 tons of the 2015/2016 season.  The local area utilised for sorghum production 
however increased by almost 24%, from 34 000 hectares in the 2022/23 season to 42 100 hectares this 
season.  This increase failed to compensate for the national yield decreasing from 2.78 t/ha last season 
to 2.33 t/ha.

See Table 2 for an overview of sorghum production under dry land conditions versus irrigation in the 
2023/24 season, compared to the 2022/23 season.  Graphs 2 to 4 provide national figures with regards 
to hectares planted, tons produced and yields obtained over the last 11 seasons. Graphs 5 to 10 on page 
6 provide similar figures for the major sorghum producing provinces this season, namely Mpumalanga, 
Limpopo and the Free State.

Table 2:  Sorghum production over the last two seasons

Province Type of production

2023/24 2022/23

Hectares 
planted,            

ha

Production,                  
tons

Yield,                          
t/ha

Hectares 
planted,            

ha

Production,                  
tons

Yield,                          
t/ha

Western Cape

Dryland - - - - - -

Irrigation - - - - - -

Total - - - - - -

Northern Cape

Dryland - - - - - -

Irrigation - - - - - -

Total - - - - - -

Free State

Dryland   11 500   19 740 1.72   5 200   14 820 2.85

Irrigation - - - - - -

Total   11 500   19 740 1.72   5 200   14 820 2.85

Eastern Cape

Dryland - - - - - -

Irrigation    100    300 3.00 - - -

Total    100    300 3.00 - - -

KwaZulu-Natal

Dryland    100    350 3.50    100    400 4.00

Irrigation - - - - - -

Total    100    350 3.50    100    400 4.00

Mpumalanga

Dryland   8 300   36 520 4.40   8 500   35 275 4.15

Irrigation - - - - - -

Total   8 300   36 520 4.40   8 500   35 275 4.15

Limpopo

Dryland   17 000   31 700 1.86   13 350   25 800 1.93

Irrigation   1 000   3 400 3.40   2 150   7 525 3.50

Total   18 000   35 100 1.95   15 500   33 325 2.15

Gauteng

Dryland    100    390 3.90    100    420 4.20

Irrigation - - - - - -

Total    100    390 3.90    100    420 4.20

North West

Dryland   3 850   5 100 1.32   4 400   9 440 2.15

Irrigation    150    500 3.33    200    680 3.40

Total   4 000   5 600 1.40   4 600   10 120 2.20

RSA

Dryland   40 850   93 800 2.30   31 650   86 155 2.72

Irrigation   1 250   4 200 3.36   2 350   8 205 3.49

Total   42 100   98 000 2.33   34 000   94 360 2.78

Figures provided by the CEC.
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Graph 4:  RSA Sorghum yield from 2013/14 to 2023/24
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Graph 7: Area utilised for sorghum production in 
Limpopo since 2013/14

Graph 8: Sorghum production in 
Limpopo since 2013/14

Graph 9: Area utilised for sorghum production in the 
Free State since 2013/14

Graph 10: Sorghum production in the 
Free State since 2013/14

Figures provided by the CEC.
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Supply and Demand 
The sorghum marketing season dates from March to February.  According to the 2024/25 marketing 
season figures (March 2024 to February 2025) in the SAGIS supply and demand table on page 8, opening 
stock increased by 17% compared to the previous marketing season, but is however still 18% lower than 
the ten-year average.  

99 146 tons of sorghum were imported, compared to the 83 049 tons of the previous season (see Graph 
13).   The ten-year import average is 46 375 tons.  China is the main importer of sorghum in the world 
and imported 5 500 thousand metric tons (78% of all imports) during the 2024/25 season (United States 
Department of Agriculture, Foreign Agricultural Service (USDA FAS), September 2025 report).
  
Of the 143 478 tons of sorghum processed in South Africa during the 2024/25 season, 42% was used 
for malting purposes and of this 24% was indoor malting and 76% floor malting.  Sorghum processed as 
meal, rice and grits amounted to 52%.  The remainder of the sorghum was processed for pet food, as 
well as poultry and livestock feed.  The previous season 147 283 tons of sorghum were processed.  The 
ten-year average is 157 940 tons. 

Local exports amounted to 19 519 tons, compared to 12 395 tons last season and the ten-year average 
of 12 961 tons.  Globally, Australia was the largest exporter of sorghum with 2 700 thousand metric tons 
(38% of the total amount of 7 037 thousand metric tons) followed by the USA and Argentina with 2400 
and 1400 thousand metric tons respectively (USDA FAS, September 2025 report).

Refer to Table S2 on page 10 for South African imports and exports per country and harbour.

Graph 11 provides a supply and demand overview for the 2024/25 marketing season.

Graph 11: Sorghum supply and demand overview for the current marketing season 
(Mar 2023 - Feb 2024)
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Graph 12: Sorghum: CEC Estimate vs SAGIS deliveries over 10 marketing seasons

Graph 13: Sorghum: Imports and Exports over 10 marketing seasons

Graph 14: Sorghum: Processed over 10 marketing seasons

Graph 15: Sorghum: Opening and closing stock over 10 marketing seasons

Information provided by SAGIS.
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Season                   
WHOLE SORGHUM: IMPORTS FOR RSA PER COUNTRY (Tons)

Botswana Brazil Lesotho Malawi Romania Turkey Ukraine United 
States Zimbabwe Total

2015/16 0 27 200 0 0 0 0 0 7 116 0 34 316

2016/17 0 0 0 0 0 0 280 74 677 0 74 957

2017/18 0 0 6 0 0 0 20 55 798 0 55 824

2018/19 2 093 0 0 132 0 0 187 42 525 802 45 739

2019/20 2 165 0 0 0 0 0 470 55 820 798 59 253

2020/21 6 372 0 0 0 0 0 174 0 0 6 546

2021/22 3 805 0 0 242 0 0 100 0 0 4 147

2022/23 663 0 0 40 0 23 42 0 0 768

2023/24 35 52 251 0 90 0 0 0 28 683 1 990 83 049

2024/25 0 98 937 0 30 0 0 118 0 61 99 146

2025/26* 0 0 0 0 0 0 24 0 0 24

Season                   

SORGHUM: IMPORTS PER HARBOUR (Tons)

Harbours

East London Durban Cape Town Port Elizabeth Richards Bay Total

2015/16 0 65 143 0 0 0 65 143

2016/17 230 142 629 50 0 0 142 909

2017/18 0 68 689 20 0 0 68 709

2018/19 138 47 521 49 0 0 47 708

2019/20 368 76 848 102 0 0 77 318

2020/21 0 9 284 123 0 0 9 407

2021/22 0 10 045 100 0 0 10 145

2022/23 0 14 642 0 0 0 14 642

2023/24 0 105 870 0 0 0 105 870

2024/25 0 146 274 0 0 0 146 274

2025/26* 0 24 0 0 0 24

Season                   
WHOLE SORGHUM: RSA EXPORTS PER COUNTRY (Tons)

Botswana Chad Namibia Eswatini 
(Swaziland) Tanzania Zambia Zimbabwe Total

2015/16 21 209 0 68 3 129 0 0 0 24 406

2016/17 5 425 0 0 2 017 0 0 0 7 442

2017/18 6 591 0 32 1 731 912 200 0 9 466

2018/19 1 189 0 20 3 811 0 0 0 5 020

2019/20 388 0 411 3 448 0 0 0 4 247

2020/21 0 0 68 3 489 0 0 995 4 552

2021/22 4 692 0 134 3 011 0 0 0 7 837

2022/23 6 707 0 34 2 099 0 0 0 8 840

2023/24 8 443 0 0 2 007 0 0 0 10 450

2024/25 16 427 0 34 969 0 0 517 17 947

2025/26* 966 0 0 442 0 0 1 758 3 166

Season                   

SORGHUM: EXPORTS PER HARBOUR (Tons)

Harbours

East London Durban Cape Town Port Elizabeth Richards Bay Total

2015/16 0 5 300 0 0 0 5 300

2016/17 0 35 034 0 0 0 35 034

2017/18 0 6 502 0 0 0 6 502

2018/19 0 6 944 0 0 0 6 944

2019/20 0 0 0 0 0 0

2020/21 0 0 0 0 0 0

2021/22 0 5 033 0 0 0 5 033

2022/23 0 14 570 0 0 0 14 570

2023/24 0 2 440 0 0 0 2 440

2024/25 0 7 596 0 0 0 7 596

2025/26* 0 10 189 0 0 0 10 189

* Progressive March 2025 - September 2025
Note: Includes Imports for RSA and Other Countries

* Progressive March 2025 - September 2025
Note: Includes Imports for RSA and Other Countries

* Progressive March 2025 - August 2025

* Progressive March 2025 - August 2025

Table: S2
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Table 3: IMPORTED SORGHUM QUALITY
Quality of sorghum imported from March 2023 to February 2024 compared to 

RSA crop quality of the 2023/2024 season
Country of orgin Brazil RSA Crop Average
Class sorghum GM GM

Grade sorghum GM1 Brazil 
Average GM1 RSA 

Average

Grading

Foreign matter, % 0.62 0.62 0.86 0.88

Unthreshed sorghum, % 0.14 0.14 0.65 0.76

Defective sorghum, % 1.22 1.22 1.76 2.22

Small kernel sorghum, % 2.28 2.28 1.42 1.37

Total defective sorghum and small kernel sorghum, % 3.50 3.50 3.18 3.59

Sorghum of another group, % 0.18 0.18 0.00 0.00

White sorghum, % 1.07 1.07 0.00 0.00

Total of sorghum of another group and white sorghum, % 1.24 1.24 0.00 0.00

Weather-stained sorghum, % 0.24 0.24 0.92 0.76

Physical parameters

Test weight, kg/hl 79.6 79.6 78.4 77.7

1000 Kernel Mass, g (14% moisture base) 23.2 23.2 24.4 23.9

# Image analysis

Length, mm 4.43 4.43 4.48 4.47

Standard Deviation 0.38 0.38 0.33 0.33

Width, mm 3.94 3.94 3.65 3.64

Standard Deviation 0.35 0.35 0.26 0.26

Elongation (% Width/Length) 89 89 82 82

Standard Deviation 5.6 5.6 5.52 5.61

Volume/surface area (%) 71 71 69 69

Standard Deviation 5.8 5.8 4.5 4.4

Nutritional analysis

Milled Sorghum Moisture, % 12.2 12.2 11.1 11.1

Crude Protein content, % (db) 10.3 10.3 10.4 10.3

Total Starch content, % (db) 74.5 74.5 72.5 72.1

Crude Fat content, % (db) 
Hunterlab colour (fraction of 
dehulled sample above the      1.8 
mm slotted sieve milled on Retch mill 
through 0.5 mm sieve)

L 69.8 69.8 75.2 74.9

a 5.2 5.2 4.3 4.4

b 10.8 10.8 10.7 10.7

Number of samples 9 9 13 20
Mycotoxins (µg/kg)
Aflatoxin B1 0 [0] 0 [0]

Aflatoxin B2 0 [0] 0 [0]

Aflatoxin G1 0 [0] 0 [0]

Aflatoxin G2 0 [0] 0 [0]

Fumonisin B1 [max value] 0 [0] 0 [0]

Fumonisin B2 0 [0] 0 [0]

Fumonisin B3 0 [0] 0 [0]

Deoxynivalenol [max value] 0 [0] 0 [0]

15-ADON 0 [0] 0 [0]

Ochratoxin A 0 [0] 0 [0]

Zearalenone [max value] 0 [0] 0 [0]

HT2 0 [0] 0 [0]

T2 0 [0] 0 [0]

Number of samples 9 20
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RSA  P           R
The RSA is divided into 9 provinces as illustrated in Figure 1. 

The 9 provinces are divided into 36 grain production regions.

The regions are distributed as follows:
Region 1:  Namakwaland
Regions 2 to 4:  Swartland
Regions 5 and 6:  Rûens
Regions 7 and 8:  Eastern Cape
Region 9:  Karoo
Region 10:  Griqualand West
Region 11:  Vaalharts
Regions 12 to 20:  North West
Regions 21 to 28: Free State
Regions 29 to 33:  Mpumalanga
Region 34:  Gauteng
Region 35:  Limpopo
Region 36:  KwaZulu-Natal

Refer to the Crop Production Regions map on page 13.

The production regions from which sorghum samples have been received for the crop quality survey 
of the 2023/24 production season, are named and described on page 21.  All the silo/intake stands 
as well as the type of storage structure, situated in a particular region, are provided.  
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Figure 1:  RSA Provinces
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The national Grading Regulations (Government Notice NO. R.15 of 08 January 2016, Regulation 4. 
Standards for classes) states that a consignment of sorghum shall be classified as Class GM Sorghum if it 
consists of malt sorghum that does not have a dark testa and complies with the standards for the grades. A 
consignment of sorghum shall be classified as Class GH Sorghum if it consists of malt sorghum that has a 
dark testa and complies with the standards for the grades. 

Eighty percent (20) of the 25 samples analysed for the purpose of this survey was determined to be class 
GM.  Of these, 13 samples (65%) were graded as Grade GM1.  Four samples (20%) was graded GM2 and 
three samples (15%) were graded Class Other Sorghum (CO).  Of the 5 samples determined to be class 
GH, 60% (3 samples) was graded GH1 and the remaining two samples were grade GH2.  

No white sorghum samples were received this season for inclusion in the survey.   

Certain varieties of sorghum contain tannins (specifically condensed tannins) in the seed coat layer beneath 
the pericarp (commonly referred to as the testa layer) of the grain. These varieties are variously referred to 
as: tannin, high-tannin, brown, bird-proof, bird-resistant, or bitter sorghums. 

Varieties of sorghum not containing tannins are referred to as: non-tannin, low-tannin, condensed tannin-
free, or sweet sorghums. 

The detection of tannin in sorghum grain for grading purposes is done by SAGL by means of the bleach test. 
Please refer to the methodology followed under Methods on page 28. 

See Graphs 16 to 18 for the weighted average percentages foreign matter, defective sorghum and small 
kernel sorghum per class per province over five seasons. 

Graph 16: Average percentage foreign matter per class per province over five seasons
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GM sorghum’s foreign matter varied between 0.86% for Limpopo (19 samples) and 1.33% for North West 
(1 sample).  GH sorghum’s foreign matter varied between 0.81% for North West (2 samples) and 1.01% 
for the Free State (3 samples). The national weighted averages for GM and GH sorghum were 0.88% 
and 0.93% respectively. 

The percentage defective GM sorghum averaged 2.18% for Limpopo and was 3.01% for North West.  
The weighted average defective GH sorghum varied between 2.07% (North West) and 2.51% (Free 
State).  The national weighted averages were 2.22% for GM and 2.33% for GH sorghum. 

Sorghum Crop Quality 2023/24 – Summary of Results
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Graph 18: Average percentage small kernel sorghum per class per province 
over five seasons
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As in previous seasons, GH sorghum again showed the highest percentage small kernels (class average 
3.29%), ranging from 2.21% in the Free State to 4.91% in North West. Small kernels in GM sorghum 
varied between 1.22% in Limpopo and 4.05% in North West, the weighted average for the class was 
1.37%.

As shown in Graph 19, GM sorghum had the highest weighted average test weight, namely                                    
77.7 kg/hl, while GH sorghum averaged 74.3 kg/hl. Test weight values for GM sorghum ranged between 
75.6 kg/hl (North West) and 77.8 kg/hl (Limpopo average).  GH values varied from 74.1 kg/hl (Free State) 
to 74.7 kg/hl (North West). Test weight was determined on unscreened samples. 

Graph 17: Average percentage defective sorghum per class per province over five seasons
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Graph 20:  Average percentage crude protein per class per province over five seasons

GM sorghum also had the highest 1 000 kernel mass values, ranging between 20.3 g and 26.7 g (14% 
moisture basis) and averaging 23.9 g. GH sorghum averaged 19.0 g and varied between 18.3 g and 
20.0 g. Last season these averages were 24.2 g and 23.3 g respectively.

The image analysis results showed that the GM sorghum on average had slightly longer kernels, 
while the kernel width was similar for GM and GH sorghum. The variation (indicated by the standard 
deviation) in these parameters is similar for both GM and GH sorghum. Kernel elongation, defined as 
% Width/Length, showed a wider variation as the length and width parameters as can be expected, with 
average standard deviations of 5.6% for GM and 5.5% for GH sorghum. A totally round kernel will have a 
% Width/Length of 100. GM sorghum’s Volume / surface area percentage was over the last five seasons 
on average 4% higher than that of GH sorghum. 

As shown in Graph 20, the crude protein content for GM sorghum varied between 10.3% in Limpopo and 
11.1% in North West.  GH sorghum’s average crude protein content ranged from 10.6% in North West 
to 12.4% in the Free State.   Nationally, GM and GH sorghum averaged 10.3% and 11.7% respectively.  

Graph 19: Average test weight per class per province over five seasons
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Graph 21 shows that the average total starch content for GM sorghum varied from 72.2% in Limpopo 
to 73.3% in North West.  GH sorghum, varied between 69.0% (Free State) to 70.3% (North West).  The 
weighted total starch content of GM sorghum was 72.3% and that of GH sorghum 69.5%.  

The crude fat content of the crop samples was determined for the third consecutive season. The national 
average for GM sorghum was 3.9% and that for GH sorghum 3.2%. The previous season’s averages 
were 3.3% for GM sorghum and 3.0% for GH sorghum.  

The crude protein, total starch and crude fat contents of the samples were calculated and reported on a 
dry basis. 

Hunterlab colour determinations were done on a milled fraction of dehulled sample above the 1.8 mm 
slotted sieve. The Hunterlab spectrophotometer separates the components of reflected color into a 
threedimensional colour scale, namely the Hunter L, a, b scale where L represents lightness (100 being 
white and 0 being black), a represents green to red variation and b represents variation from blue to 
yellow. 

Please see Graphs 22 to 27 for a comparison of the ranges in the L, a, b values obtained on GM and GH 
sorghum over the seven seasons since the commencement of this project. The minimum and maximum 
values are based on a single composite grading sample’s result in a specific season. 

Although there are currently no acceptable ranges for these parameters defined, the colour must be 
within the consumer-acceptable range, which traditionally are products with a slightly pink hue. Not only 
the dehulling process, but also other traits such as pigmentation differences determine the end product 
colour. 

Mycotoxins
Mycotoxin analyses were performed on all 25 sorghum crop samples. The samples were tested by 
means of a SANAS ISO/IEC 17025 accredited multi-mycotoxin method using UPLC-MS/MS.  With this 
technique simultaneous quantification and confirmation of Aflatoxin B1; B2; G1; G2, Fumonisin B1; B2; B3, 
Deoxynivalenol, 15-ADON, HT-2 Toxin, T-2 Toxin, Zearalenone and Ochratoxin A is possible in one run. 

None of the samples tested positive for any of these mycotoxins this season or in seasons 2022/23, 
2020/21, 2019/20 and 2017/18.  

Graph 21:  Average percentage total starch per class per province over five seasons
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One sample from Limpopo tested positive for Fumonisin B1 residues in the 2021/22 season. Fumonisin, 
Deoxynivalenol (DON) and Zearalenone residues were found on some of the samples of the 2018/19 season.  
None of the levels however raised any concerns. 

The limit of quantification (LOQ) for each of the above-mentioned mycotoxins according to this method is:
•	 Aflatoxin B1 		  5 µg/kg
•	 Aflatoxin B2 		  5 µg/kg
•	 Aflatoxin G1 		  5 µg/kg
•	 Aflatoxin G2 		  5 µg/kg
•	 Fumonisin B1 		  20 µg/kg
•	 Fumonisin B2 		  20 µg/kg
•	 Fumonisin B3 		  20 µg/kg
•	 Deoxynivalenol		  100 µg/kg
•	 15-ADON			   100 µg/kg
•	 Ochratoxin A		  5 µg/kg
•	 Zearalenone		  20 µg/kg
•	 HT-2 toxin			   20 µg/kg 
•	 T-2 toxin			   20 µg/kg

The LOQ means the lowest concentration level that can be quantified with acceptable precision and accuracy 
by the LC-MS/MS.

The limit of detection (LOD) is the lowest concentration level that can be detected but not quantified and is 
50% of the LOQ of each mycotoxin.

The Methods section of this report on pages 28 to 30 provides a description of the procedures and 
methodologies followed.
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2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Min 8.00 9.73 9.33 9.20 9.42 8.32 9.75
Ave 10.17 10.53 10.25 10.25 9.95 9.97 10.65
Max 11.52 11.65 11.64 11.04 10.48 10.71 11.74

7.00
7.50
8.00
8.50
9.00
9.50
10.00
10.50
11.00
11.50
12.00

b

2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Min 7.91 7.63 8.94 8.61 7.94 7.76 8.21
Ave 9.16 9.57 9.68 9.17 8.32 8.40 8.82
Max 10.49 10.20 10.31 9.58 8.63 8.99 9.82

7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00
11.50
12.00

b

2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Min 1.68 3.86 1.72 3.63 4.80 4.26 3.01
Ave 4.43 4.51 4.31 4.80 5.50 5.13 4.36
Max 5.62 5.47 5.11 5.81 6.85 6.17 5.31

1.40

2.40

3.40

4.40

5.40

6.40

7.40

a

2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Min 3.78 4.04 4.32 4.44 4.25 3.87 4.35
Ave 4.71 4.76 5.24 4.98 4.87 4.85 4.93
Max 5.47 5.97 5.88 5.69 5.80 5.74 5.78

1.40
1.90
2.40
2.90
3.40
3.90
4.40
4.90
5.40
5.90
6.40

a

Graph 24: Range of Hunterlab a values on 
GM sorghum over seven seasons

Graph 25: Range of Hunterlab a values on 
GH sorghum over seven seasons

Graph 26: Range of Hunterlab b values on 
GM sorghum over seven seasons

Graph 27: Range of Hunterlab b values on 
GH sorghum over seven seasons

2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Min 67.49 69.86 62.39 68.72 67.81 64.97 70.59
Ave 73.81 73.48 73.16 72.46 70.24 70.47 74.92
Max 83.08 76.27 79.29 74.88 73.73 75.29 79.57

60.00

65.00

70.00

75.00

80.00

85.00

L

2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Min 66.17 67.28 67.10 66.75 62.70 65.78 65.28
Ave 70.00 68.88 68.61 68.28 66.19 67.14 67.26
Max 73.93 69.89 73.83 70.51 69.26 69.17 69.74

60.00

65.00

70.00

75.00

80.00

85.00

L

Graph 22: Range of Hunterlab L values on 
GM sorghum over seven seasons

Graph 23: Range of Hunterlab L values on 
GH sorghum over seven seasons
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Table 4: South African Sorghum Crop Quality Averages 2023/24 season

Class and grade sorghum
GM GH

GM1 GM2 CO Weighted 
Average GH1 GH2 Weighted 

Average

Grading

Foreign matter, % 0.86 0.88 0.96 0.88 0.66 1.33 0.93

Unthreshed sorghum, % 0.65 1.02 0.91 0.76 2.10 2.53 2.27

Defective sorghum, % 1.76 3.57 2.42 2.22 1.67 3.33 2.33

Small kernel sorghum, % 1.42 1.64 0.75 1.37 1.90 5.37 3.29

Total defective sorghum and small kernel sorghum, % 3.18 5.21 3.17 3.59 3.58 8.69 5.62

Sorghum of another group, % 0.00 0.00 0.00 0.00 0.00 0.00 0.00

White sorghum, % 0.00 0.00 0.00 0.00 0.01 0.00 0.01

Total of sorghum of another group and white sorghum, % 0.00 0.00 0.00 0.00 0.01 0.00 0.01

Weather-stained sorghum, % 0.92 0.28 0.73 0.76 1.88 4.32 2.85

Physical parameters

Test weight, kg/hl 78.4 77.7 75.1 77.7 74.6 73.9 74.3

1000 Kernel Mass, g (14% moisture base) 24.4 23.3 22.8 23.9 19.0 19.1 19.0

# Image analysis

Length, mm 4.48 4.49 4.40 4.47 4.03 4.07 4.05

Standard Deviation 0.33 0.32 0.30 0.33 0.30 0.29 0.29

Width, mm 3.65 3.62 3.62 3.64 3.54 3.51 3.53

Standard Deviation 0.26 0.25 0.26 0.26 0.24 0.24 0.24

Elongation (% Width/Length) 82 81 83 82 88 86 87

Standard Deviation 5.5 5.9 5.6 5.6 5.5 5.4 5.5

Volume/surface area (%) 69 69 68 69 64 64 64

Standard Deviation 4.5 4.2 4.2 4.4 4.1 4.1 4.1

Nutritional analysis

Milled Sorghum Moisture, % 11.1 10.8 11.5 11.1 11.1 11.2 11.1

Crude Protein content, % (db) 10.4 9.9 10.8 10.3 11.9 11.4 11.7

Total Starch content, % (db) 72.8 72.1 70.1 72.3 69.2 70 69.5

Crude Fat content, % (db) 3.8 4.0 4.5 3.9 3.2 3.1 3.2

Hunterlab colour (fraction of 
dehulled sample above the      
1.8 mm slotted sieve milled on 
Retch mill through 0.5 mm sieve)

L 75.21 73.96 74.95 74.92 67.59 66.77 67.26

a 4.26 4.57 4.47 4.36 4.94 4.93 4.93

b 10.73 10.62 10.33 10.65 9.03 8.52 8.82

Number of samples 13 4 3 20 3 2 5

CO = Class other
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Grain Production Regions
Silo/Intake stands per region indicating type of storage structure

Region 19: North West Central Region (Lichtenburg)
Afgri Lichtenburg (Bunkers) NWK Lottie Halte (Bins)

NWK Grootpan 1 (Bins) NWK Lusthof (Bins)

NWK Grootpan 2 (Bins) NWK Lichtenburg Silo 5 (Bins)

NWK Halfpad (Bins) NWK Lichtenburg Silo 3 (Bins)

NWK Hibernia (Bins) NWK Mafikeng (Bins)

Region 20: North-West Eastern Region 
Afgri Battery Silo (Bins) NWK Derby (Bins)

Afgri Beestekraal (Bins) NWK Koster (Bins)

Afgri Brits Silo (Bins) NWK Swartruggens (Bins)

NWK Boons (Bins) NWK Syferbult (Bins)

Region 21: Free State North-Western Region (Viljoenskroon)
Afgri Kommandonek (Bunkers) Senwes Vierfontein (Bins)

Senwes Attie (Bins) Senwes Viljoenskroon G232 (Bins)

Senwes Groenebloem (Bins) Senwes Viljoenskroon G266 (Bins)

Senwes Heuningspruit (Bins) Senwes Vredefort (Bins)

Senwes Koppies (Bins) Senwes Weiveld (Bins)

Senwes Rooiwal (Bins)

Region 24: Free State Central Region
Senwes Bainsvlei (Bins) Senwes Kroonstad 226 (Bins)

Senwes Bloemfontein (Bins) Senwes Petrusburg (Bins)

Senwes Brandfort (Bins) Senwes Theunissen (Bins)

Senwes De Brug (Bins) Senwes Van Tonder (Bins)

Senwes Geneva (Bins) Senwes Welgeleë (Bins)

Senwes Hennenman (Bins) Senwes Winburg (Bins)

Region 35: Limpopo Region
Afgri Northam (Bins) VKB Nylstroom (Modimolle) (Bins)

VKB Alma (Bins) VKB Potgietersrus (Mokopane) (Bins)

VKB Lehau (Bins) VKB Roedtan (Bins)

VKB Naboomspruit (Mookgophong) (Bins) VKB Settlers (Bins)

VKB Nutfield (Bins) VKB Warmbad (Bela-Bela) (Bins)
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Methods

Sampling procedure
A working group determined the procedure to be followed to ensure that the crop quality samples sent to the 
SAGL by the various grain storage companies, were representative of the total crop. 

Each delivery was sampled as per the grading regulations for grading purposes.

After grading, the grading samples were placed in separate containers according to class and grade, per silo 
bin/bag/bunker at each silo.

When the container was full or at the end of each week, the content of each container was divided with a multi 
slot divider in order to obtain a 3 kg sample.  

If there were more than one container per class and grade per silo bin/bag/bunker, the combined contents 
of the containers were mixed thoroughly before dividing it with a multi slot divider to obtain the required 3 kg 
sample.

The samples were marked clearly with the name of the depot, the bin/bag/bunker number(s) represented by 
each individual sample as well as the class and grade and were then forwarded to the SAGL.

Grading
Full grading was done in accordance with the Regulations relating to the Grading, Packing and Marking of 
Sorghum intended for sale in the Republic of South Africa (Government Notice NO. R. 15 of 08 January 2016).        

See pages 35 to 44 of this report.

Detection of tannin in sorghum grain by the bleach test
This method is applicable to whole grain sorghum.

Sorghum grain is immersed in a sodium hypochlorite solution (bleach) containing alkali. The solution dissolves 
away the outer pericarp layer of sorghum grain, revealing the presence of a black pigmented testa layer in the 
case of tannin sorghums, or its absence in the case of non-tannin sorghums. 

Bleaching Reagent 
•	 Prepare a 5.25% sodium hypochlorite solution by mixing 250 mL bleach (Jik) with 750 mL tap water.
•	 Weigh 10.0 g potassium hydroxide and dissolve this in 50 mL of 5.25% sodium hypochlorite solution.
Note:  Prepare fresh when the tannin test is conducted. The 50 mL solution is enough for one sample.  

Apparatus 
•	 Glass beakers (50 mL) 
•	 Tea strainer 
•	 Aluminum foil 
•	 Paper towel 

Procedure
•	 The test must be performed in duplicate. 
•	 Known tannin sorghum and non-tannin sorghum standards must be included each time the test is 

performed. 
•	 Weigh 25.00 g sound sorghum grains of the sample in a beaker or small glass bottle.
•	 Add the bleaching reagent to just cover the sorghum grains and close the beaker with aluminum foil. Too 

much bleaching reagent will cause over bleaching and give false negative results. If in doubt repeat using 
less reagent. 

•	 Incubate beaker at room temperature (20-30°C) for 20 minutes, swirling contents of beaker every                      
5 minutes. White sorghum is incubated for only 5 minutes.

•	 Empty contents of beaker into tea strainer, discarding bleaching reagent. Rinse sorghum grains in tea 
strainer with tap water. 

•	 Empty contents of tea strainer onto sheet of paper towel. Spread grains out into a single layer and gentle 
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blot them dry with another piece of paper towel. 
•	 Remove the tannin sorghum grains in the sample and weigh them. Tannin sorghum grains are those 

grains that are black over the entire surface of the grain. 
•	 Weigh the non-tannin sorghum grain (remainder of the sample after removing the tannin sorghum grains). 

Non-tannin sorghum grains are those which are either completely white or are brown over part of 
the surface of the grain. 

Calculation of results 
Calculate tannin sorghum grains as percentage of total sorghum grains as follows: 
•	 Percentage tannin sorghum = (Mass of tannin sorghum / mass total sample) x 100
	 Example: % tannin sorghum = (23.85 g tannin/25.00 g sample) x 100
                			          = 95.4% tannin sorghum
•	 Duplicate determinations should not differ by more than 5% (1.25g), for example first determination 90%, 

second determination 85%, or 95%. The mean of the duplicate determinations should be calculated. 

Reporting of results 
Results should be expressed as: Percentage tannin sorghum, e.g. 90% tannin sorghum.
Classification:
•	 Sample containing ≥ 95% tannin sorghum is classified as Tannin sorghum
•	 Sample containing ≥ 95% non-tannin sorghum classified as Non-tannin sorghum. 
•	 Sample containing < 95% tannin sorghum and > 5% non-tannin sorghum, the sample is classified as 

Mixed Tannin
•	 Sample containing < 95% non-tannin sorghum and > 5% tannin sorghum, the sample is classified as 

Mixed Tannin

Test weight
Test weight, providing a measure of the bulk density of grain and oilseeds, was determined according to                
ISO 7971-3:2019, by means of the Kern 222 instrument.
 
To calculate the bulk density p, expressed in kilogram per hectolitre (kg/hl), the following equation was applied:
p = 0.1002 m + 0.53.  This is the equation used for wheat, since an equation for sorghum is not available.  

The test weight analyses were done on unscreened sorghum samples.  

Thousand kernel mass
This is the weight in grams of one thousand kernels of grain and provides a measure of grain size and density. 
This determination does not include kernels that are broken or chipped and is done according to Industry 
Accepted Method 008 using a seed counter.  Thousand kernel mass is reported on a 14% moisture basis.     

Determination of sorghum kernel size by means of image analysis
Sorghum kernels were photographed with a Panasonic Lumix digital camera (DNC-LX3).  Photos were anal-
ysed afterwards, using Digimizer version 4.0 software supplied by Medcalc (www.digimizer.com), to measure 
the size of the sorghum kernels.  Photos of the samples are stored in a database.  The following measure-
ments were taken:
•	 Length, measured in millimeters (mm)
•	 Width, calculated at a 90% angle from the maximum length of an object, measured in millimeters (mm)
•	 Elongation (% Width/Length)
•	 Volume/surface area (%) - calculated from length and width data

Milling
All samples requiring milling were milled on a Retch ZM 200 mill fitted with a 0.5 mm screen.

Moisture
The moisture content of the milled grain was determined using ICC Standard 110/1 (latest edition).  This 
method determines moisture content as a loss in weight of a sample when dried in a hot air ventilation oven 
at 130 °C for 2 hours.  Moisture content results were used to report % starch, % protein and % fat content on 
a dry basis (db).
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Crude Protein Content
The Dumas combustion analysis technique was used to determine the crude protein content, according to 
AACCI method 46-30.01, latest edition.

This method prescribes a generic combustion method for the determination of crude protein.  Combustion at 
high temperature in pure oxygen sets nitrogen free, which is measured by thermal conductivity detection.  The 
total nitrogen content of the sample is determined and converted to equivalent protein by multiplication with a 
factor of 6.25 to obtain the crude protein content.

Total Starch Content
Determination of the total starch content was according to the SAGL In-house method 019, a polarimetric 
method based on the modified Ewers method. The starch content is released from the sample by boiling in 
diluted hydrochloric acid. The acid helps to break down the endosperm tissue, ensuring complete release 
of the starch granules from the protein matrix.  Substances, which may interfere with the measurement, are 
removed by filtration. The starch solution in the filtrate is determined by measuring the angle of polarisation or 
optical rotation of the filtrate with a polarimeter. 

Crude fat Content
In-House method 024 was used for the determination of the crude fat content in the samples.  After sample 
preparation, the fat is extracted by petroleum ether with the aid of the Soxhlet extraction apparatus, followed 
by the removal of the solvent by evaporation and weighing the dried residue thus obtained.  The residue is 
expressed as % crude fat.  

Mycotoxin analyses
Mycotoxins are fungal metabolites, toxic to animals and humans, that are produced by moulds commonly 
found in almost all types of grain.  Aside from health risks, mycotoxin contamination can also reduce the 
value of the crops. Environmental factors such as temperature, humidity, soil and storage conditions influ-
ence toxin production.

SAGL implements a validated SAGL In-house multi-mycotoxin screening method using UPLC - MS/MS.              
A sub-sample of each sorghum sample was milled and tested for Aflatoxin B1; B2; G1; G2, Fumonisin B1; B2; 
B3, Deoxynivalenol, 15-ADON, HT2 Toxin, T-2 Toxin, Zearalenone and Ochratoxin A.

Dehulling of samples
Each sorghum sample was sieved and the fraction below the 4 mm and above the 3.55 mm sieve was dehu-
lled by means of a Barley pearler.  This fraction was selected to obtain an indication of comparative hardness 
and to eliminate difference due to kernels size.  Tests were conducted using 150 g of sample with a dehulling 
time of 70 seconds.  These parameters are based on results obtained on the outcomes of a processing ap-
plication project funded by the Sorghum Trust.  Barley pearler fractions are sieved into three fractions: 
> 1.8 mm slotted sieve 
< 1.8 mm slotted sieve and > 2.38 mm round hole sieve, and 
< 2.38 mm round hole sieve.  
The colour determinations for this project were done on the first fraction (> 1.8 mm).  

Determination of colour
•	 The Barley pearler fraction above the 1.8 mm slotted sieve was milled on a Retch mill through a 0.5 mm sieve.  

The milled samples’ colour was determined with the Hunterlab ColorFlex EZ 45°/0° spectrophotometer 
with key parameters set on a 10° observer angle and daylight illuminant D65 according to SAGL Industry 
accepted method 004.  The spectrophotometer operates in the Hunter L, a, b scale where:

•	 L measures lightness and varies from 100 for perfect white to zero for black, approximately as it would be 
evaluated by the eye. The chromaticity dimensions (a and b) give understandable designations of colour 
as follows: 

•	 a measures redness when positive, grey when zero, and greenness when negative.
•	 b measures yellowness when positive, grey when zero, and blueness when negative. 
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