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RESULTS  

Trial plantings (UFS and ARC) 

 

Planting date trials were completed at all sites proposed with four planting dates at the three 

major experimental farm sites (Potchefstroom, Bloemfontein and Bethlehem). The planting 

dates were subject to weather conditions and accessibility of the field site, which meant 

planting date may have shifted around the selected date to accommodate the field conditions. 

Table 1 provides a comparison of the dates selected for Rep 1 to 4 at each location and the 

actual dates planting could be performed. While, in some cases (Potchefstroom Rep 4) the 

actual dates were slightly altered to accommodate weather conditions these plantings still 

represent plantings in November, December, January and February as initially proposed 

(Table 1). These sites were under irrigation to facilitate specific planting dates. An additional 

expanded trial was planted at Bloemfontein. This trial was included to accommodate detailed 

measurements in large enough plots. Plants are sampled on a weekly basis to follow the 

growth and development of the different cultivars planted on the selected planting dates. 

Additionally, the soil water content of each plots is measured in an attempt to determine the 

water use efficiency of the different cultivars planted on different planting dates. 

 

The Ottosdal site is located on a working farm and the planting scheme was altered as stated 

in the initial proposal to conform to the farmers requirements and no supplemental irrigation 

could be used. Due to the irrigation restrictions, planting dates were constrained to the timing 

of the rains at this site and only constituted 2 planting reps which were aligned with the rain 

onset (Table 1).  

Table 1. Provides the anticipated planting dates reflected in the initial proposal and the actual planting 

dates which were influenced by weather factors. 

SITE LOCATION REP NUMBER 
PLANNED PLANTING 

DATE 

ACTUAL PLANTING 

DATE 

POTCHEFSTROOM Rep 1 15th – 20th Nov 2019 11th Nov 2019 

 Rep 2 15th – 20th Dec 2019 20th Dec 2019 

 Rep 3 13th – 18th Jan 2020 20th Jan 2020 

 Rep 4 1st – 5th Feb 2020 13th Feb 2020 

BETHLEHEM Rep 1 15th – 20th Nov 2019 13th Nov 2019 

 Rep 2 15th – 20th Dec 2019 18th Dec 2019 

 Rep 3 13th – 18th Jan 2020 16th Jan 2020 

 Rep 4 1st – 5th Feb 2020 6th Feb 2020 

BLOEMFONTEIN Rep 1 15th – 20th Nov 2019 19th Nov 2019 

 Rep 2 15th – 20th Dec 2019 17th Dec 2019 

 Rep 3 13th – 18th Jan 2020 15th Jan 2020 

 Rep 4 1st – 5th Feb 2020 5th Feb 2020 

OTTOSDAL Rep 1 Rain Dependent 13th Dec 2019 

 Rep 2 Rain Dependent 14th Jan 2020 

 

A summary of the rainfall over the 2019/2020 summer season revealed that Potchefstroom 

had the highest rainfall with 892.18 mm, Ottosdal second with 825.26 mm, Bloemfontein third 

with 497 mm and Bethlehem fourth with 484.63 mm. The peak of rainfall was mainly in 

December 2019 and January 2020 for all regions (Figure 1). 
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Figure 1. The measured (mm) rainfall over the summer season of 2019/2020 for all four regions 

including Bloemfontein (blue), Potchefstroom (green), Bethlehem (yellow) and Ottosdal (orange). The 

numbers above the year indicates the month where rainfall occurred with 11 and 12 representing 

November and December respectively and 1-5 representing January to May. 

 

University of the Free State  

Introduction 

Data and accompanied descriptions will be used to indicate the response of six maize cultivars 

[(DKC71-44BR, DKC72076BR, DKC74-26R – yellow maize) and (DKC75-65BR, DKC77-

77BR, DKC78-45BRGEN – white maize) to selected planting dates (20 December 2019, 17 

November 2019, 15 January 2020 and 5 February 2020). The yield component and yield data 

of the fourth planting (5 February 2020) will not be presented since this planting did not 

complete the reproductive growth stage as a result of frost killing plants in April during the 

early grain filling stages. The results obtained at this point speak to two of the main objectives 

for the UFS component of the research and are described in detail below. 

 

Objective 1 Progress: To evaluate the phenological development of different genotypes 

in the warmer western Free state (Bloemfontein) region.   

In order to complete objective 1 several measurements were taken for all six cultivars and all 

four planting dates. These measurements included leaf number and leaf area during the 

growing period for the different cultivars and the results from these two measurements are 

described below. 

Leaf number: 
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Number of leaves per plant is a reliable indication of crop growth but more so to crop 

development. Maize plants generally unfold a leaf every three to four days. Consequently, two 

leaves unfold per week. The rate at which leaves unfold as well as the total number of leaves 

can thus be used to determine the development stage of cultivars. This ultimately means when 

the number of leaves of maize is presented graphically it should follow a linear line until it 

reaches the incipient inflorescence stage. All planting dates and especially the first three 

planting dates (20th November 2019, 17th December 2019, 15 January 2020) confirmed linear 

fittings for the first 8-9 weeks resulting in nearly 16 fully unfolded leaves (Figure 2a-d). This is 

typical of medium short maize genotypes. Leaf number of the third planting (15 January 2020) 

showed a slight delay in the rate of leaves unfolding. This tendency was exacerbated with the 

extremely late planting of 5 February 2020 (Figure 2d). This delay could be attributed to lower 

daily temperature, thus a delay in accumulating heat units. This was the result of rainy days, 

cloudiness and a possible reduction in photosynthetic active radiation (data not shown). Under 

warm, dry conditions this planting should have shown a rapid rate of leave development since 

the growing season was restricted as a result the late planting. A reduction in the number of 

leaves of the fourth planting compared to the earlier planting was amounted to approximately 

6.7%. While plants differed by planting date, neither the rate and or number of leaves differed 

amongst the cultivars (yellow and white) within each of the planting dates (Figure 2). 

 
Figure 2. Number of leaves for six maize cultivars across the four different planting dates in 

Bloemfontein. Colors represent the different cultivars and each panel indicates the planting dates 

including 20th December 2019 (a), 17th November 2019 (b), 15th January 2020 (c) and 5th February 

2020(d). 

 

Leaf area: 

Leaf area generally follows a typical sigmoid growth curve for maize over the growing season 

(Figure 3a-d). The first three weeks of growth represent the lag phase followed by the 

exponential growth for week 3-7. Thereafter, the diminishing growth phase precedes 
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inflorescence just before the stationary phase. The first planting (20th December 2019, Figure 

3a) and to a lesser extent planting 2 (17th November 2019, Figure 3b) truly represents sigmoid 

growth curves. The third planting (15th January, Figure 3c) showed more abrupt transitions 

between the lag phase and exponential as well as the exponential and diminishing growth 

stages. This tendency was not clearly visible for the extremely late planting (5 February 2020, 

Figure 3d). With regard the third planting (15 January 20202) various reasons could be 

supplied for the observed trends, which include a short growth season accompanied with high 

rainfall and cool days (data not shown). Differences in leaf area of cultivars was evident for 

the first planting in comparison to the second to fourth plantings. This could be attributed to 

inherent genetic differences and its expression through the availability of the longer growth 

season in comparison to the later planting dates. It is also noteworthy to highlight the fact that 

the yellow maize cultivars (DKC71-44BR, DKC72-76BR, DKC74-26R) generally excelled in 

reaching greater leaf areas earlier than their white maize counter parts (Figure 3). However, 

this tendency changed during the diminishing growth phase with the white maize cultivars 

surpassing the leaf area of the yellow maize cultivars (Figure 3). This could play a major role 

in the plants’ ability to produce grain and will be discussed later. Leaf area measurements 

were terminated at the end of week 13 when frost killed plants during early grain filling for the 

final planting date. 

 
Figure 3. Leaf area for six maize cultivars across the four different planting dates in Bloemfontein. 

Colors represent the different cultivars and each panel indicates the planting dates including 20 th 

December 2019 (a), 17th November 2019 (b), 15th January 2020 (c) and 5th February 2020(d). 

 

Objective 3 Progress: To compare and evaluate the grain yield and quality of maize at 

varying planting dates in different agro-ecological regions?  

In order to complete objective 3 several yield components and parameters were taken for all 

six cultivars and all planting dates. These measurements included number of tillers, number 

of ears and grain mass for the different cultivars and the results from these measurements will 

be described below. Data for the first three planting dates (20th November 2019, 17th 

November 2019, 15th January 2020) are only presented here because the plants of the fourth 

planting date (5th February 2020) were killed by frost during the early grain filling stages. Grain 
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from plants material of this planting date was rendered completely unfit for harvesting. 

Therefore, data of the first three planting will be discussed and presented (Table 2). 

 

Yield components 

Tillers per plot: Significantly more tillers per plot were produced for the first planting (7.2) 

compared to that of planting 2 (2.9) and planting three (2.2) (Table 2). The greatest 

contribution was from white maize cultivars, especially DKC77-77BR. Although the yellow 

maize cultivars tend to produced more than 50% less tillers than the white maize counterparts, 

DKC74-26BR produced the greatest number of tillers for the yellow maize cultivars. Generally, 

these tillers did not contribute to the yield. No grain bearing ears were harvested from these 

tillers. 

 

Ears per plant: The number of ears per plant did not differ significantly between the different 

planting dates. Generally white maize cultivars produced more ears plant-1 than the yellow 

maize cultivars (Table 2). DKC77-77BR produced 2.35, 2.31 and 2.0 ears per plant for the 

first second and third planting, respectively. DKC74-26R produced on average 2 ears per plant 

for the three plantings. It is evident that planting date in general did not affect the inherent 

prolificacy of the different cultivars and that cultivars in general are not sensitive to planting 

date with regard to prolificacy.  

 

Grain mass per ear: The average grain mass per ear of the first (153 g ear-1) and second 

planting (152 g ear-1) were similar. Grain mass per ear for the third planting (121 g ear-1) 

decreased by 21% compared to those of the first and second plantings (Table 2). Grain mass 

per ear of the yellow maize cultivars were for all three plantings greater than those of the 

yellow maize cultivars. 

 

Rows per ear: The number of rows per ear was not significantly affected by planting date 

(Table 2) for both yellow and white maize cultivars. The yellow maize cultivars generally 

produce one row more than the white maize cultivars per ear. This amounts to a ±7% 

difference between yellow and white maize. This difference will be discussed in more detail 

under 1000 kernel mass. 

 

Kernels per row: The number of kernels per row were similar (38 kernels per row) between 

that of the first and third plantings (Table 2). The number of kernels per row for the second 

planting (42 kernels per row) was ±10% higher than that of the aforementioned plantings. The 

number of kernels per row was slightly higher for yellow maize cultivars than that of white 

maize cultivars. This aspect will be discussed under 1000 kernel mass. 

 

1000 kernel mass: Thousand kernel mass was clearly affected by planting date (Table 2). 

Thousand kernel mass of the first planting was the greatest (367 g) compared to that of the 

second planting (322 g) and that of the third planting (273 g), which showed reduction of 5% 

and 26% respectively. Yellow maize cultivars’ 1000 kernel mass was generally less than that 

of the white maize cultivars. This was also reflected by both the number of rows per ear as 

well as the number of kernels per row where yellow maize usually produced more in 

comparison to that of white maize cultivars. The 1000 kernel mass of yellow maize was on 

average 13% lower than that of the white maize cultivars. Thus, the benefit of yellow maize 
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over white maize with regard to rows per ear and seed per row was erased by the low 1000 

kernel mass of yellow maize in comparison to that of white maize. 

 

Yield: Grain yield of the second planting (4852 kg ha-1), which is considered as the optimum 

planting time for Bloemfontein, was the greatest (Table 2). Yields of the first planting (4691 kg 

ha-1) was 7% less than the second planting and the third planting was 20% lower (3868 kg ha-

1) than that of the first planting. With the exception of the second planting yellow maize yielded 

6-7% less than white maize. The difference for the second planting was only 2%.  

 

The highest yielding yellow maize cultivar was DKC74-26R 5172 for the first (5172 kg ha-1) 

and second planting (5283 kg ha-1), respectively. DKC72-76BR (4155 kg ha-1) was the highest 

yielding yellow maize cultivar for the third planting (Table 2). The highest yield (5412 kg ha-1) 

for white maize was obtained by DKC78-45BRGEN for the first planting and was also the 

highest overall yielding cultivar. DKC75-65BR was the highest yielding white maize cultivar 

for the second (5299 kg ha-1) and third planting (4128 kg ha-1).  
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Table 2: Some yield component and yield parameters of six (three yellow and three white) maize cultivars planted at three planting dates during 

the 2019/20 growing season  

Planting date Cultivar Tillers 

plot-1 

Ears  

plot-1 

Ears 

plant-1 

Grain 

mass ear-1 

(g) 

Rows ear-1 Kernels 

row-1 

 

1000 

seed 

mass (g) 

Grain 

mass 

(kg ha-1) 

 

 

 

 

20-November 2019 

(early) 

DKC71-44BR 5.3 46 1.22 173 15.5 39.7 336.7 3267 

DKC72-76BR 0.0 61 1.74 161 14.6 40.9 329.5 5059 

DKC74-26R 7.0 65 2.03 143 15.1 36.2 358.2 5172 

Yellow maize 4.1 57 1.67 159 15.0 38.9 342.5 4499 

DKC75-65BR 12.3 75 2.23 158 14.3 36.9 417.1 4847 

DKC77-77BR 12.7 76 2.35 135 13.5 36.2 365.3 4386 

DKC78-45BRGEN 5.7 69 2.09 147 14.9 37.2 397.6 5412 

White maize 10.2 63 2.22 146 14.2 36.8 393.3 4882 

Average of early planting 7.2 65 1.94 153 14.6 37.9 367.4 4691 

 

 

 

 

17-December 2019 

(optimum) 

DKC71-44BR 0.0 51 1.68 157 13.1 44.6 303.7 4504 

DKC72-76BR 1.3 52 1.79 152 14.3 43.3 306.3 4584 

DKC74-26R 3.0 56 2.02 155 14.8 39.5 355.5 5283 

Yellow maize 1.4 53 1.83 154 14.0 42.5 321.8 4796 

DKC75-65BR 2.0 53 1.75 157 13.1 38.9 403.4 5299 

DKC77-77BR 8.7 67 2.31 154 13.3 40.9 375.6 5026 

DKC78-45BRGEN 2.3 60 1.91 136 12.9 42.2 343.7 4418 

White maize 4.3 60 1.99 149 13.1 40.7 374.2 4914 

Average of optimum 

planting 

2.9 57 1.91 152 13.6 41.6 348.0 4852 

 

 

 

 

15-January 2020 

(late) 

DKC71-44BR 2.3 51 1.82 102 13.7 40.4 244.0 3372 

DKC72-76BR 0.7 52 1.72 137 14.1 38.3 258.4 4155 

DKC74-26R 4.7 57 2.08 138 15.2 35.3 270.2 3732 

Yellow maize 2.6 54 1.88 125 14.3 38.0 257.5 3753 

DKC75-65BR 1.7 60 1.89 126 13.0 39.1 295.6 4128 

DKC77-77BR 3.3 56 1.99 119 13.5 37.3 306.9 3814 

DKC78-45BRGEN 0.3 61 2.14 105 12.9 37.8 260.6 4009 

White maize 1.8 59 2.01 117 13.2 38.1 287.7 3984 

Average of late planting 2.2 56 1.94 121 13.7 38.0 272.6 3868 

 

 



   
 

 

The remaining objectives 2 and 4 will be addressed once the data has been completely 

collected and fully assessed and can be honed as more data for each of the seasons to come. 

 

Agricultural Research Council - Grain Crops and Biotechnology Platform  

Objective 1 Progress: To compare growth and yield traits between cultivars at different 

planting dates at different locations.  

Several growth and yield parameters have been collected for the different planting dates. 

Unfortunately, due to the COVID pandemic several data collections could not be completed 

and the final collation and capturing of the growth data is currently under way but is not yet 

completed. This report will focus primarily on the yield components and parameters across 

the different planting dates and regions (Table 1). Table 3 provides a comprehensive catalog 

of all the yield parameters and components assessed in this report while Figure 4 and Figure 

5 provide comparative yield data for the different cultivars, locations and planting date. 

 

Comparison of white and yellow cultivar yields 

Potchefstroom: The first planting date (11 November 2019), the yield for white maize was 

34.62% lower, yellow maize 21.96% lower, and trial mean yield 29,07% lower than the second 

planting date (20 December 2020). The Third and fourth planting dates were destroyed by 

birds (Figure 4a).  

Bethlehem: The first planting date (13 November 2019), the yield for white maize was 3.59% 

lower, yellow maize 16.86% lower, and trial mean yield 10.32% lower than the second planting 

date (18 December 2019). At the Third planting date (16 January 2020), the yield for white 

maize was 86.34% lower, yellow maize 77.81% lower, and trial mean yield 82.01% lower than 

the second planting date (18 December 2019). The fourth planting date (6 February 2020) 

was destroyed by frost (Figure 4b). 

Bloemfontein: The first planting date (19 November 2019), the yield for white maize was 

11.34% lower, yellow maize 6.79% lower, and trial mean yield 9.11% lower than the second 

planting date (17 December 2019). The Third planting date (15 January 2020), yield for white 

maize was 73.46% lower, yellow maize 61.60% lower, and trial mean yield 67.66% lower than 

the second planting date (Figure 4c). At the fourth planting date (5 February 2020), the yield 

for white maize was 93.70% lower, yellow maize 90.60% lower, and trial mean yield 92.20% 

lower than the second planting date (17 December 2019). 

Ottosdal: The first planting date (13 December 2019), the yield for white maize was 52.45% 

higher, yellow maize 3.12% higher, and trial mean yield 31.47% higher than the second 

planting date (14 January 2020, Figure 4d). 
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Figure 4. A comparison of yields for white and yellow cultivars across four localities at different planting 

dates. 

 

Comparison across and within cultivar for different planting dates and localities 

Potchefstroom: All cultivars where lower in the first planting date than the second planting 

date, with DKC78-45BRGEN having the highest difference of 39% and DKC71-44B with the 

lowest difference of 10.24% (Figure 5a). Grain quality were 3.91% lower in the first planting 

date than the second planting date, with DKC 71-44B the lowest at 89.95% and DKC72-76BR 

the highest at 99.15% good kernels in the first planting date and DKC75-65BR the lowest 

97.47% and DKC72-76BR the highest 99.67% in the second planting date (Table 3a). 

Bethlehem: All cultivar yields were lower in the first and third planting date compared to the 

second planting date, with DKC71-44B at the highest difference of 24.58% and DKC78-

45BRGEN with the lowest difference of 0.08% compared to the first planting date (Figure 5b). 

DKC77-77BR had the highest difference of 88.72% and DKC74-26R the lowest difference of 

76.72% compared to the third planting date. Grain quality was 16.07% lower in the second 

planting date than the first planting date, with DKC 71-44B the lowest at 95.04% and DKC78-

45BRGEN the highest at 100% good kernels in the first planting date. DKC77-77BR was the 

lowest at 98.58% and DKC71-44B the highest at 100% in the second planting date. The third 

planting had 0% good kernels over all cultivars (Table 3b). 

Bloemfontein: All cultivar yields were lower in the first, third and fourth planting date 

compared to the second planting date, except for DKC78-45BRGEN that was 16.07% higher 

and DKC74-26R 12.87% higher in the first planting date than the second planting date (Figure 

5c). The cultivars from the third planting date with the highest difference was DKC75-65BR 

with 84.64% and DKC78-45BRGEN with the lowest difference of 58.03%. The cultivars from 
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the fourth planting date with the highest difference was DKC78-45BRGEN with 97.76% and 

DKC72-76BR with the lowest difference of 87.05%. Grain quality was 0.05% lower in the 

second planting date and 18.3% lower in the third planting date, then the first planting date. 

The fourth planting date had 0% good kernels. In the first planting date DKC 71-44B was the 

lowest with 98.99% and DKC75-65BR and DKC74-26R the highest at 100% good kernels. In 

the second planting date, DKC77-77BR had the lowest 99.76% and DKC74-26B the highest 

at 100%. The third planting date DKC71-44B had the lowest with 97.16% and DKC72-76BR 

the highest with 98.69% good kernels (Table 3c). 

Ottosdal: All cultivar yields were higher in the first planting date than the second planting date, 

except for DKC71-44B that was 14.18% higher in the second planting date (Figure 5d). Grain 

quality was 15.69% lower in the second planting date compared to the first planting date, with 

DKC 74-26R the lowest at 98.23% and DKC78-45BRGEN the highest at 100% good kernels 

in the first planting date. DKC75-65BR was the lowest at 91.76% and DKC71-44B the highest 

at 99.93% in the second planting date (Table 3d). 

 
Figure 5. Comparison of yields per cultivar across different planting dates and localities. 
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The remaining objectives 2 and 3 will be addressed once the data has been completely 

collected and fully assessed and can be honed as more data for each of the seasons to come 

 

 

 

Table 3. Summary of the yield components and parameters collected for six different cultivars 

with up to four different planting dates in four localities including Potchefstroom (a), Bethlehem 

(b), Bloemfontein (c) and Ottosdal (d)  
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University of Pretoria and Agricultural Research Council - Biotechnology Platform   

Objective 1, Objective 2 and Objective 3 Progress:  

Objective 1, Objective 2 and Objective 3 of this section of the research require historical data. 

Objective 1 is to test the hypothesis that the rains in maize growing regions are in fact trending 

later, and that this trend is correlated with later planting dates, using historical weather and 

planting data. While Objective 2 is to catalogue the extreme weather events, documented in 

historical weather data to observe any trends or patterns in extreme weather events and how 

this is changing over time in maize growing regions and its effect on maize yield. Objective 3 

is to use first effective rain in a season as a proxy for planting date, estimation of heat units 

and comparison to yearly yield data and current field trial data. 

We recently obtained data from the ARC Agro-climate Database. The weather data spans 32 

years from 1986 to 2018 for nine different locations in the major maize growing regions 

including sites in Mpumalanga, Free State and North West. The site selection was based on 

the different Koppen climate zones covered by these South African maize growing regions 

(Figure 6). The sites were selected as follows four sites (Vryburg, Schweizer-Renecke, Boshof 

and Bloemfontein) represent the BSk/BSh (Arid-step-cold/Arid-step-hot, blue/turquoise on 

map) classification. A further four sites (Klerksdorp, Lydenburg, Standerton and Bethlehem) 

represent the Cwb/Cwa (Temperate-dry winter-warm summer/Temperate-dry winter-hot 

summer, medium/light orange on map) classification. Finally, a single location, Rouxville, will 

represent the Cfa/Cfb (Temperate-without dry-hot summer/Temperate-without dry warm 

summer, red/dark orange on map) classification (Figure 6). This selection will enable us to 

compare across ecological zones while assess changing weather patterns. 

 

 

 

 

 

 

 

 

Figure 6. 

A representation of the 

Koppen climatic zones 

represented in the North 

West, Free State and 

Mpumalanga provinces 

of South Africa. Black 

stars represent the 

locations were weather 

data was sampled from. 

BWh = Arid-dessert-hot, BSh = Arid-step-hot, BSk = Arid – step-cold, Cfa = Temperate-without dry-hot 

summer, Cfb = Temperate-without dry-warm summer, Cwb = Temperate-dry winter-warm summer, 

Cwa = Temperate-dry winter-hot summer, Aw = Tropical-savannah with dry winter. 
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We have also obtained historical data and maize yield data from the UP long-term maize trial. 

This data runs from 1925 – 2018 and the yield data runs from 1939-2008 with the yield data 

from 2009-2019 still pending. We are still in the process of analyzing this data and have only 

observed some basic weather trends (Figure 7). One interesting finding is that over a 79-year 

period the average low temperatures have been increasing over this period. The low 

temperatures represent the night time temperatures and higher night time temperatures are 

of interest as there have been several reports suggesting that high night time temperatures 

can significantly alter plant growth and development. This is only a basic over view of the data 

and a deeper analysis is required to tease out the different trends that may be represented 

within this data. 

 

Figure 7. Average high (a) and low (b) temperatures binned in ten-year intervals and grouped into 

summer (red) and winter (blue) months. (c) Average rainfall also binned in ten-year intervals and 

grouped into summer (red) and winter (blue) months. All data taken over an 85-year period from 1925 

– 2004. A linear trend line fitted to each graph to visualize data trends 

 

A literature survey has been conducted to assess the various climate change models and their 

predictions for South African agriculture. Overall, the most current predictions form 

Engelbrecht (2019) in the CSIR’s Green Book, suggest that southern Africa is expected to 

warm 1.5-2 times the global warming average. Thus far there have been six studies that have 

attempted to predict the effect of climate change on future maize production. These models 

have used a range of different methods and included the effects of CO2 increase, adaptation 

and economic impact to varying degrees, however all studies point to a yield decrease for 

maize if climate change progresses as predicted. The findings of this survey will form the basis 

of a publication currently in preparation. A second study has been initiated as a collaborative 

project with The University of Wisconsin – Green Bay and will further investigate the effects of 

climate on several cultivars in South Africa using data from Dr Mangani’s PhD.  

 

Objective 4 Progress: To measure fine-scale physiological changes at different growth 

stages under different planting dates and correlate these with temperature, soil 

moisture, photoperiod and genetic changes under both controlled and field conditions. 

FieldScan installment and optimization 

The instalment of the Phenospex FieldScan system at the ARC Grains Crop Unit in 

Potchefstroom has been completed. This system is the first of its kind in Africa and our planting 

date project will be one of the first to use this system (Figure 8a). The FieldScan gantry runs 

on tracks on either side of the field and holds four pairs of PlantEye 3D scanners, which can 

be shifted from 1 m above the ground up to 2 m to accommodate tall crops such as maize and 
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sunflower (Figure 8b). Two scanners set at an angle will scan a single row one meter wide 

and 3D images of the row or individual plants can be constructed. The FieldScan can scan 

every row multiple times per day to collect detailed information, which can be used to calculate 

a number of different readings including growth rate, disease prevalence, germination rate, 

Leaf Area Index (LAI), chlorophyll measurements including NDVI (Normalized Difference 

Vegetation Index) and NPCI (Normalized Pigment Chlorophyll Ratio Index). A full weather 

station was also installed alongside the FieldScan field site so that environmental data can be 

captured for direct correlation with field measurements. A test maize planting under the 

FieldScan was performed at the end of last season and first scans for optimization were 

collected (Figure 8). We are now preparing for a maize planting date trial with some of the 

same cultivars under the FieldScan to monitor fine scale changes in growth development at 

different planting dates for season 2020/2021. This will be one of the first projects to run on a 

system like this in Africa. 

 

 
Figure 8. (a) Phenospex’s FieldScan gantry with PlantEye F500 multispectral scanners after 

installation. The FieldScan system can scan up to 10 plant rows in 1 m scanning widths over the field 

length (± 100 meters). The scanners are mounted at an angle and in pairs. (b) First test maize plot and 

scans. Scans can be taken from several different angles such as the top and side view. These images 

can be merged together to construct 3D images. 

 


