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ABSTRACT 

 

Canola (Brassica napus) is an important oil crop which is not well grown in Limpopo 

Province. Planting date is identified as a critical management decision in canola 

production for enhanced biological and economic returns as it has direct influence on 

the growing condition at which the crop is exposed to. The objective of the study was 

to determine the impact of planting date on growth, grain yield, oil content and 

economic returns on canola production as a winter crop option in the province. The 

study was conducted at two climatically diverse locations; the University of Limpopo 

experimental farm at Syferkuil and an Ofcolaco farmers’ field in 2013 and 2014. 

Canola was planted at four different dates (April, May, June and July) and (March, 

April, May) during 2013 and 2014 growing seasons, respectively, in a randomised 

complete block design (RCBD) under four replications, using AG-Muster cultivar. 

Weather parameters were obtained from Agricultural Research Council and 

University of Limpopo experimental farm. Plant parameters measured were days to 

seedling emergence, flowering and physiological maturity, plant height, number of 

main and sub branches, dry matter at onset of flowering and crop residues after 

threshing, number of pods per plant, number of seeds per pod, unshelled and 

shelled weight, and grain yield. The results revealed that, days to seedling 

emergence responded significantly (P≤0.01) and (P≤0.05) to planting date at both 

locations and years except in 2014 at Syferkuil. Plant height was significantly 

influenced by planting date in 2013 at both locations but in 2014, the effect was 

significant at maturity and flowering at Syferkuil and Ofcolaco respectively. At 

Ofcolaco, planting date influenced days to 50% flowering, physiological maturity and 

plant height in both growing seasons. The influence of planting date on days to 

flowering and physiological maturity was significant (P≤0.01) at both locations and 

seasons. Canola dry matter accumulation at flowering responded significantly (P≤ 

0.01) to planting date only at Syferkuil in 2013 across seasons and locations 

whereas residue after seed threshing responded significantly at both locations and 

seasons.  Grain yield was significantly (P≤0.01) influenced by planting dates at all 

locations and seasons ranging from 292 to 2983 kg ha-1. At Syferkuil, planting canola 

not later than April resulted in higher grain yield whereas at Ofcolaco, planting 

between April and May produced the highest grain yield. The number of pods per 
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plant influenced grain yield more than the other yield components studied and 

regarding weather variables, minimum temperature was found to be most important 

in influencing growth and grain yield of canola.  Oil yield ranged from 155 to 539 kg 

ha-1 at Syferkuil, in 2013 whilst in 2014, the range was 252 to 614 kg ha-1. At 

Ofcolaco, significant response of oil yield to planting dates was observed in both 

seasons. Economic returns at Syferkuil ranged from -R6213.00 to +R2130.00 

whereas at Ofcolaco the range was +R793.00 to +R6555.00.  

The study revealed that Ofcolaco appeared to be better suited for canola production 

compared to Syferkuil due to higher grain yield and positive economic returns at the 

former.  

Keywords: canola; grain yield; oil yield; plant density, planting dates, weather 

parameters. 
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CHAPTER 1 

 GENERAL INTRODUCTION 

 

1.1 Background 

Canola is an oil seed which is widely grown for its high quality oil for human 

consumption. The meal produced after extraction is also a good protein supplement 

for livestock. Canola production so far in South Africa is restricted to few areas in the 

Western Cape and North West Provinces with virtually no production in the Limpopo 

Province. There had been earlier attempt by the Limpopo Provincial Department of 

Agriculture to introduce the crop in the province but lack of adequate agronomic 

information on the crop has stalled this initiative. To successfully introduce canola in 

the Limpopo Province, critical environmental and management factors influencing 

growth and yield of the crop as well as its economic returns need to be understood.   

Planting date is identified as a critical management decision in canola for enhanced 

biological and economic productivity as it has direct influence on the growing 

condition at which the crop is exposed to (Martin, 2006; Yasamin and Bagheri, 

2013). Taylor and Smith (1992) reported a declined seed yield of canola when 

sowing date is delayed. In a separate study, Daly and Martin (1988) mentioned that 

early planting date resulted in greater seed and biomass yields than late planting. 

Identifying favourable climatic conditions for canola is critical if the crop is to be 

successfully reintroduced in the Limpopo province.  

 

1.2 Problem statement 

Canola production in South Africa is lower than its demand, primarily due to fewer 

areas currently devoted to the crop. Establishment and winter survival are two major 

challenges limiting successful cultivation of the crop in most production areas. In 

South Africa, canola is mainly grown in the Western Cape with a minimal production 

in the North West Province. There is no record of canola production in the Limpopo 

Province, even though climatic requirements of the crops reveal that the crop could 

be planted in the province and become an important economic crop for farmers.  

Planting date is an important production practice that significantly influences crops’ 
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survival and productivity and hence, identifying the appropriate period of planting will 

contribute to successful cultivation of canola in the province.  

1.3 Motivation of the study 

Canola is an important source of good quality vegetable oil due to its low erucic acid 

and glucosinolates content and high monounsaturated fatty acid. The cake is also a 

nutritious feed for animals after the oil is pressed out of the seed. Enhanced 

production of oil from canola can also promote the crop as a feed stock for biodiesel 

production to support the campaign of cleaner energy. Canola is fairly a new crop in 

South Africa and currently, commercial cultivation of the crop is restricted to the 

southern part of Western Cape Province (DAFF, 2010).   According to Agricultural 

Statistics (2011), the Western Cape accounts for more than 95% of South Africa’s 

total canola production while other provinces contribute less than 5%.  

The crop is not yet cultivated in the Limpopo Province even though the potential to 

cultivate it do exist. The existing agronomic practice recommendations for canola 

production are those derived from the Western Cape Province.  The choice of 

planting date(s) in the Limpopo Province is a key factor in profitable canola 

production. There is a need for more investigation on best growing location of the 

crop and its interactive effects with planting date.  

 

1.4 Aim and objective of the study 

1.41 Aim 

The aim of this study is to enhance the productivity of canola in Limpopo Province 

through optimization of planting date.  

1.4.2 Objectives  

The objectives of the study were to: 

i. Determine the impact of planting date on growth, grain and oil yield of canola. 

ii. Assess the effect of prevailing weather conditions on growth and yield of 

canola. 

iii. Analyse profitability of canola as influenced by different planting dates. 
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1.5 Hypotheses  

i. Planting date has no effect on growth, grain and oil yield of canola. 

ii. The prevailing weather condition has no effect on growth and yield of canola. 

iii. Planting date will not influence profitability of canola production. 
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CHAPTER 2 

 LITERATURE REVIEW 

 

2.1 Origin of canola 

Canola (Brassica napus L.) is a member of the Brassicaceae family with its 

cultivation dating back to the 13 century when the crop was known as rapeseed. The 

first edible rapeseed was developed in Canada in 1956 and the “canola” name was 

registered in the late 1970s (Boland and Brester, 2008). The term canola is a 

registered trademark of the Canadian canola association which is derived from 

Canadian oil low acid. Raymer (2002), reported that canola is a new cultivars of 

rapeseed that produce oil with less than 2% erucic acid content and meals with less 

than 30 mmol of aliphatic glucosinolates per gram.   

 

2.2 Cultivation and distribution worldwide 

Canola plant (Brassica napus L.) is an important oilseed crop grown primarily for its 

edible oil and oil extraction remains oblige as a protein meal for the livestock feed 

industry (Jensen et al. 1996).The production of canola worldwide was 47.6 million 

tons in 2006/2007 and US shared 1% of the global production. Canola is extensively 

produced in Canada, Europe, China and Australia and to a limited extent in the 

United States (Economic Research Services, 2008). Production of Canola in South 

Africa is only limited to few areas in the Western Cape and North West Provinces 

with no production in the Limpopo Province. In 1994, only 500 tons were produced, 

but this increased to 44 200 tons in 2005 (DAFF, 2010). 

According to Ehrensing (2008), Canada is the largest canola-producing country in 

the world, reaching an annual production on 12 million acres (4 856 228 hectares) 

(Ehrensing, 2008). In the United States, Minnesota and the Northern plains of North 

Dakota account for more than 90 percent of about 1 million acres (400,000 hectares) 

of canola (Berglund et al. 2007; Ehrensing, 2008). 

It has been grown in Europe since the 13th century (Frier and Roth (2007), and 

Oplinger et al. 1989; Shahidi, 1990).  
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2.3 Production and distribution of canola in South Africa 

Canola is a relatively new in South Africa. The production of canola in South Africa is 

usually lower than the demand and favourable prices could be achieved under 

successful production. Although canola is a summer crop in the temperate and cool 

areas of the world, it is mainly grown in the Western Cape Province as a winter crop. 

In the summer rainfall areas, canola can be produced under irrigation during the 

winter period (DAFF, 2010). 

 

2.4 Description of the canola crop 

Canola is an oil seed which is widely grown for its high quality oil for human 

consumption. The meal produced after extraction is also a good protein supplement 

for livestock. Canola plant was ranked third on account of its high percentage of oil 

and second in protein among the oil seed crops (Crubbens and Denton, 2004). The 

authors reported that Canola grows annually in favourable weather conditions. 

In 1971, the first low erucic acid-content variety called Span was released in 

Canada. In two decades following Span’s release, Tower, which was low in both 

erucic acid and glucosinolates, was released. Tower was the first variety to become 

a true canola crop (Kansas Agricultural Experiment Station, 1996).  

The name canola refers to rape seeds with genetically lower erucic acid and 

glucosinolates (Oplinger et al. 1989), trademarked by the Western Canadian Oilseed 

Crushers Association in 1978 (Kansas Agricultural Experiment Station, 1996; 

Oplinger et al. 1989; Raymer, 2002).  

In order for rapeseed to be used as edible oil, it must have an erucic acid content of 

less than 2 percent and the glucosinolate content should not exceed 30 micromoles 

per gram (Atkinson et al. 2006; Berglund et al. 2007; Parsons et al. 2012). 

 

2.5 Soil and fertility on canola production 

Canola is well adapted to clay-loam soils, with no crusting. The crop requires good 

field infiltration, and it does not tolerate waterlogging field conditions (Berglund et al. 

2007; Ehrensing, 2008; Kansas Agricultural Experiment Station, 1996; Shahidi, 
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1991). It can also perform well on medium-textured soils with adequate drainage 

(Kansas Agricultural Experiment Station, 1996 ; Oplinger et al. 1989)  and can be 

grown under acidic soil with pH of as low as 5.5 (Oplinger et al. 1989). 

Nutritionally, canola has a high requirement for nitrogen (Holmes, 1980), and it has 

been grown as a break crop immediately after a legume-based pasture. The high soil 

N status following the pasture is helpful for canola to disrupt the cycle of soil-borne 

cereal diseases carried by pasture grasses (Angus et al. 1991; Hocking et al. 1997; 

Kirkegaard et al. 1994). 

Nitrogen fertilizer plays a vital role in enhancing crop yield (Rathke et al. 2005). 

Nitrogen increases yield by influencing a number of growth parameters such as 

number of branches and pods per plant, seeds per pod and 1000 seed weight by 

producing more vigorous growth and development (Taylor et al. 1991; Qayyum et al. 

1998). 

 

 2.6 Uses and importance of canola 

Canola (Brassica napus L.) has both the food and non-food uses. It is an important 

agricultural crop, grown commonly for oil or biofuel production. It is reported as one 

of the main sources used to produce biodiesel (Ministry of Economic Development, 

2012). The oil and meal are desired products for both human as well as livestock 

consumption, (Shahidi, 1990). 

Canola can be used as a rotational crop with several crops including small grains, 

grass seeds and potatoes and should not be planted in a rotation for more than once 

every 3 to 4 years (Ehrensing, 2008; Shahidi, 1991; Berglund et al. 2007). If planted 

continuously or an alternating years, potential disease build ups and outbreaks are 

possible (Ehrensing, 2008; Shahidi, 1991).  Shahidi (1991) recommends not growing 

canola in a field where any Brassica crop was grown within the last 4 years.  

 

2.7 Canola productions constrains 

Growing canola still faces many problems including heavy infestation by various 

insect pests that attack canola causing poor growth and low yield production (Lamb, 

1989; Saljoqi et al. 2006; Dosdall and Mason, 2010). According to Wang et al, 

http://jxb.oxfordjournals.org/content/63/10/3523.full#ref-213
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(2003), factors such as heat, cold, drought, salinity, and nutrient stress are the most 

important abiotic stress factors that have huge impact on world canola production.  

 

2.7.1 Disease and insect pests  

According to Great Plains Canola Production Handbook (2012), the Blackleg fungus 

(Leptosphaeria maculans), which is a common disease is considered the most 

serious threat to canola production. The disease creates stem cankers and basal 

stem decay that causes lodging, premature death and reduces plant growth and 

yield. 

Another important disease of canola is the Sclerotinia stem rot which is caused by 

the fungus Sclerotinia sclerotiorum. It is a serious problem in many areas throughout 

the world.  It is most severe when warm, wet conditions occur during the flowering 

period. The fungus has a wide host range including field crops such as dry beans, 

sunflowers, and soybeans (Great Plains Canola Production Handbook, 2012). 

 

2.7.2 Disease and Pest Management  

Diseases and pest are major constrains in canola production. To keep the incidence 

of disease low, a well-managed rotation is necessary. Blackleg, white rust, stag 

head, downy mildew, alternaria blackspot, aster yellows and sclerotinia wilt are major 

diseases in canola (Berglund et al. 2007). Blackleg is particularly likely to occur in 

fields continuously planted to canola. Therefore, canola varieties that are moderately 

or completely resistant to blackleg should be selected, if 3 year or 4 year rotation is 

not possible. 

In terms of insects that attack canola plants, flea beetles can cause considerable 

damage to newly emerged seedlings. Over-wintering populations of flea beetles can 

cause severe damage to canola plants through plant development.  

Adult flea beetles, which feed on the cotyledons and first true leaves, can cause 

typical shot-holed appearance. The affected seedlings usually have slow recovery 

and growth. In case of severe injury, seedlings may die. When the injury is 

moderate, the plants may suffer a reduction in vigour and stamina (Berglund et al. 

2007).  

http://jxb.oxfordjournals.org/content/63/10/3523.full#ref-213
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Besides flea beetles, cabbage seedpod weevil and several species of aphids, 

especially cabbage aphid, turnip aphid, and green peach aphid, are found on canola 

(Ehrensing, 2008).  

 

2.7.3 Weeds 

Kumar et al, (2007) reported that weed infestation is one of the major limitations in 

canola production in the Southern U.S.A with the competition causing up to 50% loss 

in yield. Jennifer et al (2000) further reported that weeds reduced canola yield up to 

77 to 91%. According to DAFF (2010) canola seedlings are sensitive to weed 

competition however once established, canola becomes a good competitor as its 

growth rate is higher than that of most weeds. The yields of spring canola in these 

areas are considerably lower and this is attributable to reduced seed-filling periods, 

and increased pressure from the spring weeds and pests. 

 

2.9 The effect of planting dates on canola production  

Planting dates has a major effect of canola yield and yield components.  According 

to Martin (2006) and Fink et al. (2006) planting date is one of the most important 

production decisions for farmers. Several studies reported that timely planting of 

canola has proven a key to maximize yield potential and reduce risk. Different 

researches indicate that delayed planting date results in decline in the pod number 

per plant (Asgari and Moradie-dalini 2008;  Angadi et al. 2003; Hocking and Stapper 

2001; Nanda et al. 1999), plant height, stem number per plant (Ozer, 2003) and 

finally, seed yield and oil quality. Similar results were reported by several authors 

(Hodgson 1978; Degenhardt and Kondra 1981; Wright et al. 1988; Taylor and Smith 

1992; Hocking 1993; Hocking and Stapper 2001). 

Plating date of canola is one of the most important management practices for 

obtaining high yield (Ozer, 2003). Arezoo and Golparvar,(2013) concluded that 

determination of the response of different crop varieties to environmental variables 

from planting to harvest is one of the fundamental pillars of agricultural planning to 

achieve maximum yield and desirable quality. 
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2.10 The effect of climate on growth of canola 

The current climate prediction models indicate that average surface temperatures 

will rise by 3–5 °C in the next 50–100 years, drastically affecting global agricultural 

systems (Intergovernmental Panel on Climate Change, 2007). This will be 

concurrent with an increased frequency of drought, flood, and heat waves 

(Intergovernmental Panel on Climate Change, 2008; Mittler and Blumwald, 2010). A 

change in variability of rainfall and temperature may itself affect yields as well as 

adversely affecting nutritional quality of crops (Porter and Semenov, 2005).  

Schmidhuber and Tubiello, (2007) reported that climate has a direct impact on crop 

production, basically the biophysical factors such as plant and animal growth. 

Gregory et al. (2009) further reported that rising temperatures and changes in rainfall 

patterns have direct effects on crop yields, as well as indirect effects through 

changes in irrigation water availability.  

The Intergovernmental Panel on Climate Change (2009) reported that rising 

temperature, drought, floods, desertification and weather extremes will severely 

affect agriculture especially in the developing world. Richards (2006) reported that 

the increases in plant temperature accelerate growth rate, which reduces the window 

of opportunity for photosynthesis since life cycle is truncated while both heat and 

drought stress may also inhibit growth directly at the metabolic level.  

 

Canola is adapted to a wide range of climates; however it prefers cool extremes of 

temperate zones. It can survive in temperatures as low as 0 °C the crop germinates 

and emerges at a soil temperature of 5 °C, and the optimum temperature for growth 

is 10 °C (Oplinger et al. 1989). 

In agricultural fields, environmental stresses are responsible for limiting the crop 

productivity and quality (Pahlavani et al. 2007; Sinha et al. 2010). Factors such as 

planting date (Adamsen and Coffelt, 2005; Faraji et al. 2008), soil moisture (Gan et 

al. 2004), assimilate availability (Habekotte, 1993), and temperature (Johnson et al. 

1995; Morrison and Stewart, 2002) affect seed development. 

 

 

 

http://jxb.oxfordjournals.org/content/63/10/3523.full#ref-136
http://jxb.oxfordjournals.org/content/63/10/3523.full#ref-159
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2.11 The effect of temperature on oil concentration of canola 

According to Ehrensing (2008), dry weather conditions during seed germination, late 

crop stand establishment, and high temperature shortly after seedling emergence 

are the factors that can negatively affect winter canola production. 

 It is likely that increased temperature and water stress during seed filling was a 

major cause of reduced oil concentration. Similar results have been reported by 

Hocking and Stapper (2001) and Özer (2003). Hocking and Stapper (2001) reported 

that oil concentration reduced by 3% when canola planting was delayed. They 

concluded that every 1°C increased in temperature during the grain filling stage 

results in oil percentage reduction. So, an optimum planting time in changing climate 

will increase the yield potential of canola. The earliest possible planting dates can be 

also determined by the risk of frost at the end of flowering or during early grain-filling 

(Robertson et al. 2001). 

Hall (1992) reported that flowering is the most sensitive stage in canola production, 

for temperature stress damage probably due to vulnerability during pollen 

development, anthesis and fertilization leading to reduced crop yield. High 

temperature in Brassica production enhanced plant development and caused flower 

abortion with appreciable loss in seed yield (Rao et al. (1992). According to Nuttall et 

al. (1992) the flowering duration has a strong influence on seed yield and a rise of 

3°C in maximum daily temperature (21-24° C) during flowering a decline of 430 kg 

ha-1 was obtained  in canola seed yield. 

 

Saran and Giri (1987) and Soleymani et al. (2010)  reported that early planting gives 

earlier flower, this variation might have occurred due to temperature and moisture 

stress.  

 

2.12 Growing degree days  

Gordon and Bootsman, (1993) state Growing Degree-Days (GDD) are frequently 

used as a weather-based indicator for assessing crop development. For example, 

many farm weather radio broadcasts or climatological bulletins convey daily or 

weekly accumulations as insight into the current and on-going status of the growing 

season.  
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Canola growth from seedling emergence to blooming is controlled by photo-thermal 

factors and from blooming to maturity by temperature (Nanda et al. 1996). Each 1°C 

increase in ambient temperature brings about 4.6 days shortening of the periods 

(Nanda et al. 1994). Also, producing the highest grain and oil yields in canola 

depends on atmospheric temperature and is likely to be obtained at day/night 

temperatures of 20/15 and 15/13°C (Kuo et al. 1980). 

 

Photo-period tends to alter the phenological development stages of Brassica 

species, with a general shortening of phases as daylength increases (Agarwal, 1971 

for B. napus; Bose, 1973 for B. juncea; Neelam Kumari et al., 1992 and Neelam 

Kumari and Bhargava, 1994 for B. campestris and B. carinata). Several authors 

reported that some Brassica species can develop more rapidly and complete their 

life cycle in short period after exposure to cool conditions (Scott et al., 1973; 

Hodgson, 1978a; Dhawan et al., 1983; Wilen et al., 1994), though; in general, rate of 

development within each phenological stage is accelerated by increasing 

temperature (Hodgson, 1978b; Morrison et al., 1989). Therefore all these 

environmental and genetic factors interact to determine the number of calendar days 

between sowing and maturity date of the crop. 

Determining when certain plant stages will occur for accurate crop management can 

be done using the simple and accurate method of calculating growing degree days. It 

is known that every plant requires a specific amount of heat to develop from one 

point in their life cycle to another, to mature (Miller et al. 2001).  

 
 Sediqi (2012) reported that, among environmental factors such as water availability 

and length of the growing season, the number of growing degree days has a major 

impact on the potential for successful cultivation of a crop species. The concept of 

growing degree days, developed by Reaumur proposes that the crop requires a 

minimum amount of heat over the growing season to develop and mature. Delaying 

sowing date reduces the time between sowing and flowering and hence reduces 

biomass at flowering which can consequently reduce yields (Farre et al. 2002). 
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CHAPTER 3 

 MATERIALS AND METHODS 

3.1 Study site  

This study was conducted during 2013 and 2014 growing seasons at two climatically 

diverse locations, namely the University of Limpopo Experimental Farm at Syferkuil 

in Polokwane Municipality, Capricorn District and at Ofcolaco farmers’ field in 

Maruleng Municipality, Mopani District, Limpopo Province. The Ofcolaco site lies 

approximately 120km south-east of Syferkuil (Figure. 1).  

 

 Figure: 1 Locality map of the study locations 
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3.2 Experiment layout 

The experiments were established in a Randomized Complete Block Design with 

three planting dates as treatment in 2013 and four planting dates in 2014 replicated 

four times at each location and season. At Syferkuil, canola was planted on 17 April, 

15 May, and 12 June in 2013, and on 18 March, 14 April, 12 May and 9 June in 

2014. At Ofcolaco, the crop was planted on 19 April, 16 May and 13 June in 2013 

and on 9 March, 15 April, 13 May and 10 June in 2014. The canola cultivar planted 

was AG-Muster. The experimental unit was 3 m × 3 m at spacing of 30 cm inter-row 

and 10 cm intra row at both locations 

3.3 Soil sampling 

Prior to establishment of the experiments, a simple random sampling was used to 

collect four soil samples with auger at a depth of 0-30 cm at each location and 

season. A composite soil sample was made for analysis of Physical properties (silt, 

clay and sand %), Chemical properties (pH (H2O), Bray 1 P (mgkg-1) and Organic 

Carbon (%) Cations ((Amm. Acetate. K (mgkg-1), Ca (mgkg-1), Mg (mgkg-1), Na 

(mgkg-1), N (mgkg-1)).  

3.4 Soil characterization  

The Syferkuil and Ofcolaco sites were characterised into two soil horizons (Orthic A 

and Red apidal B), respectively, before the trial establishment. At Syferkuil the top 

soil has 26 percent clay whereas the subsoil has 30 percent. The soil structure is 

granule with good infiltration state and an effective soil depth of 90cm. The heavy 

clay soil after 100 cm acts as a limiting factor to water infiltration and root 

penetration.  At Ofcolaco, the topsoil has 32 percent clay whereas the subsoil has 35 

percent with granular soil structure. The soil had good drainage characteristics, with 

the effective soil depth of 120 cm. However, highly weathered manganese 

concretions were observed at 100 cm. The soil form at the two sites is classified as 

Hutton. 
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3.5 Land preparation  

The experimental areas were ploughed followed by disking to provide a fine seedbed 

to accommodate the small seeds of canola.   

3.6 Management practices 

3.6.1 Fertiliser application 

Nitrogen was applied as ammonium sulphate (NH₄)₂SO₄), it contains 21% of nitrogen 

and 24% sulfur at a rate of 150kg N ha-1 in split at planting (75kg N ha-1) and 20 days 

after (75kg N ha-1)  at the two locations. Phosphorous was applied as Super 

phosphate at planting at a rate of 20mg ha-1 at Syferkuil and 10mg kg ha-1 at 

Ofcolaco.  

3.6.2 Weeds control 

Weeds were manually controlled throughout the growing period with a hand hoe 

when necessary. Pesticides Chloropyrifos and Malathion were used when pest were 

observed. Chlorpyrifos is an organophosphate insecticide.  

3.7 Irrigation 

Irrigation was done once a week to field capacity. 

3.8 Crop history of the experimental sites 

At Syferkuil, the demarcated experimental site was fallow in both 2011 and 2012 

growing seasons, whereas at Ofcolaco, the site cropped to Tomato in 2011 and in 

2012 prior to planting canola in 2013 and  was fallow prior to planting the 2014 trial.  

3.9 Climate record 

The climatic data in this study is summarised in terms of daily, weekly and monthly 

changes of weather over a long period and it is influenced by latitude, altitude, 

direction, intensity of wind and the presence of large bodies of water such as dams 

and rivers.  

Yearly weather record of Syferkuil was obtained from a weather station located at 

the University of Limpopo Research Station at Syferkuil and that for Ofcolaco was 
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obtained from Agricultural Research Council (ARC) weather station located at Metz. 

The Metz weather station is about 10km away from the experimental site. Analysis of 

the climate data indicates different weather conditions for the two experimental sites. 

Syferkuil is characterized by low erratic rainfall of about 450 – 500 mm per annum 

and minimum and maximum temperature of 18oC and 28oC respectively. Ofcolaco is 

characterized by an annual rainfall in excess of 700 mm and minimum and maximum 

temperature of 19oC and 35oC, respectively.  

 

3.10 Data collection 

3.10.1 Emergence  

Days to emergence were scored when 90% of the hypocotyl (seedlings) within an 

experiment appeared above the ground surface (Vigil et.al. 1997).  

3.10.2 Plant height 

Plant height was taken at 50% flowering, pod development and at physiological 

maturity at both Syferkuil and Ofcolaco. Measurements were taken from the ground 

surface to the tip of the youngest fully expanded leaf on five plants from each 

experimental unit using a measuring tape.  

3.10.3 Days to flowering and physiological maturity 

Days to flowering was scored when 50% of the plants within an experimental unit 

have flowered. Days to physiological maturity was scored when 90% of the pods 

have changed the colour from green to brown (Elias and Copeland, 2001). 

3.10.4 Biomass 

When the plant was at 50% flowering, aboveground biomass from five plants from 

each experimental unit was sampled for biomass analysis. The samples were oven 

dried at the temperature of 60oC to constant weight. Analytical scale was used to 

weigh the dried samples. 
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3.10.5 Pests and diseases scoring 

The accumulation of pests and the occurrence of diseases were scored visually for 

all the experimental units at both experimental sites. The scale ranged from 0 to 5 

where 0 refers to no infestation,1 is poorly infested , 2 is little infestation, 3 is 

moderate ,4 severely and 5 more severely . 

3.10.6 Grain yield and yield components   

The grain yield was taken from plants at harvest maturity from 1.5 m ×1.5 m area at 

both locations and seasons. Grain yield was determined by threshing all the pods 

from the harvested samples and seeds further dried at 60% to constant weight.  

Main branches, sub branches, number of pods per plant, number of seed per pod 

were counted from five randomly selected plants samples per harvest area and 

weight of 100 seed was taken. 

3.10.7 Harvest index  

The harvest index was calculated as follows:   

Grain yield / (Dry matter +Grain yield)  

 

3.10.8 Lodging 

Crop lodging was visually scored at physiological maturity at a scale of 0 to 5 where 

0 indicates no lodging and 5 full lodging per experimental unit.  

3.10.9 Oil percentage and yield per hector 

Seed oil percentage was analysed using Foss ASN 3304 based on AOCS Ai3-75 by 

the SGS Agri Food Laboratory. Oil yield was calculated as: 

Oil Yield = oil percentage × dry weight of sampled grains. (Tobe et al. 2013) 

3.11 Growing degree days (GDD) 

The daily minimum and maximum temperatures were used to calculate the growing 

degree days. The formula used was as follow: 

  

GDD = (Tx+Tn)/2-Base T (Gordon and Bootsam1993) 



19 
 

 

Where: Tmax= daily maximum temperature 

  Tmin= daily minimum temperature 

  Base T= 5oC (Vigil et al. 1997)  

The daily growing degree days were summed according to the growing stages, from 

planting until physiological maturity. 

 

3.12 Data analysis 

Data collected form the trial were subjected to analysis of variance (ANOVA) using 

STATISTIX 10.0 and mean separation tests were done using least significant 

difference (LSD) at (α ≤ 0.05) for mean comparison (Gomez and Gomez 1996).    

Weather parameters for the field were subjected to the principal component analysis 

(PCA) using Statistical Package Social Science version 22 (Garth, 2008).                                                                                                                                     

 

3.13 Economic analysis 

Economic viability of canola production was assessed through enterprise budget. 

The budget was developed for each planting date at Syferkuil and Ofcolaco in the 

2013 and 2014 growing seasons.  Key components of the budget were gross receipt, 

production cost, contingency cost and gross margin. Canola sales price ranges from 

R4.00 to R5.00 per kilogram. In the enterprise budget development, a sale price of 

R4.90 was used.  
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CHAPTER 4: RESULTS 

4.1 Pre-plant soil analysis 

The initial soil analysis results at the two locations are presented in Table 1. The pH 

is basic at Syferkuil can generally be described as basic and that of Ofcolaco as 

slightly acidic (Peverill, et al.1999). They are both suitable for crop production.  

Table: 1 Pre-plant topsoil (0-30cm) chemical and physical analysis 

  

Location 

Soil pH and Nutrients   Syferkuil 
 

Ofcolaco 

pH(H2O) 
 

8.2 

 

6.5 

  
        ------------ mg kg-1 ------------ 

N 
 

15.5 

 

8.4 

P 
 

19.8 

 

49.3 

K 
 

257 

 

275 

Ca 
 

894 

 

774 

Na 
 

32.4 

 

34.2 

Mg 
 

582 
 

585 

Carbon (%)  0.9 
 

1.1 

Physical properties 
    

Silt (%) 
 

10 

 

10 

Clay (%) 
 

22 

 

26 

Sand (%) 
 

68 

 

64 

Textural Class   
Sandy Clay Loam   

Sandy 
Clay 
Loam 

N=available nitrogen, P=phosphorus, K=potassium, Ca=calcium, Na=sodium, 
Mg=magnesium 

 

 

Available nitrogen 

 

The plant total nitrogen concentration in the topsoil (0-30 cm) was 15.5mg kg-1 at 

Syferkuil and 8.4mg kg-1 at Ofcolaco. These values are lower as compared to the 

critical concentration of 45 to 65 mg kg-1 for canola (Lewis et al.1987). 

Supplementary nitrogen application was required at both locations to sustain good 

crop growth.  
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Phosphorous 

The topsoil phosphorous concentration was slightly low (19.8 mg kg-1) at Syferkuil 

but adequate at Ofcolaco given a critical concentration of 25 mg kg-1 for canola 

(Reuter et al. 1995), where the concentration was moderate. Phosphorous 

fertilization was required at Syferkuil.  

Potassium (K) 

The soil potassium concentration at Syferkuil was 257mg kg-1 and 275mg kg-1 at 

Ofcolaco. The concentration in the topsoil was deemed adequate for crop growth 

and yield at both locations. The optimum K content of the topsoil is 80mg kg-1 for 

clay soils and 60mg kg-1 for sandy soils (DAFF, 2010).  

 

Soil Organic Carbon 

Soil organic carbon provides an indication of the organic matter content in a soil.  

According to Peverill et al. (1999) and Hughes et al. (1996), under relatively low 

rainfall condition, and for soils intended for crop production, soil organic carbon is 

classified as follows: low: <9.0g C per kg soil (<0.9%); Normal: 9.0-14.5g C per kg 

soil (0.9 to 1.45%); high: >14.5g C kg-1 soil (>1.45).  When the field is intended for 

pasture production, the following classes are used: Low: <17.4g C per kg soil 

(<1.74%); Normal: 17.4 - 26.2g C per kg soil (1.74 to 2.62%); High: >26.2g C kg soil 

(>2.62%).  The organic carbon content of the topsoil at both Syferkuil and Ofcolaco 

is within the normal range. 

Calcium and magnesium 

The topsoil calcium concentrations at the study locations are largely adequate for 

canola production.  A concentration of 130 mg kg-1 is adequate for crop production. 

Absolute deficiency of calcium (Ca) is not common in many soils of South Africa.   

Values of magnesium concentration lower than 80 mg kg-1 could potentially limit 

canola growth and development .Topsoil magnesium concentration was in excess of 

500 mg kg-1 at both locations which is adequate for canola production.  
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Sodium and Chloride 

The concentration of sodium in the topsoil is less than 40 mg kg-1 at the two 

locations which is low to be of concern. Sodium levels of more than 200 mg kg-1 will 

be of concern.   

Soil texture 

The silt content was 10% at both sites and that of sand 68% at Syferkuil and 64% at 

Ofcolaco.  The clay content of the soil at Syferkuil was 22% and 26% at Ofcolaco. 

The textural class of the soil can be described as sandy clay loam (Brady, 1974). 

4.2 Weather variables  

Rainfall and temperature at the study sites during the two growing seasons are the 

main weather variables and their means are presented (Figures 3 and 4).  

4.2.1 Rainfall  

The total monthly rainfall (Jan to Dec), at Syferkuil ranged from 0 to 188.47mm/m in 

2013 and ranged from 0 to 2.71mm/m in 2014 (Figure 3). At Ofcolaco, the total for 

the two seasons ranged from 2.29 to 399.8mm/m and 0.0mm/m to 18.74mm/m in 

2013 and 2014, respectively.  



23 
 

Figure 2: Total monthly rainfall at Syferkuil and Ofcolaco in 2013 and 2014 growing 

seasons. 

4.2.2 Temperature  

Syferkuil experienced relatively cooler temperatures than Ofcolaco based on the 

average temperatures (Figure 3). The minimum temperatures indicated the 

occurrence of frost at Syferkuil during the two growing seasons whereas no frost was 

experienced at Ofcolaco. The variation between the maximum and minimum 

temperatures increased significantly from the months of April to August at Syferkuil 

but this was not the case at Ofcolaco.  
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Figure 3: Monthly averaged temperature experienced at Syferkuil and Ofcolaco in 

2013 and 2014 growing seasons. 

 

4.3 Principal Component Analysis (PCA)  

The weather results at Syferkuil during the 2013 growing season revealed that 

component 1 and component 2 explained 38% of the variances in weather 

parameters whilst in 2014, a percentage of 43 was explained in Principal 

Components (PC) 1 and 2. Only components loading more than 0.8 were regarded 

significant (Naotah and Wakindiki, 2012). 

The 2013 growing season PC1 and PC2 results, the loadings indicated the following 

order in terms of decreasing  importance RHn>Tmin>Tmax>Rs>Rain >Hu while Heat 

Units (Hu), rainfall (Rain) and maximum relative humidity (RHx) did not show any 

significant contribution. Minimum relative humidity (RHn) - accounted for the highest 

loading in PC 1 while the minimum and maximum temperature (Tmin and Tmax) and 

radiation (Rs) had the highest significant loading in PC 2 in 2013. (Table 2).  
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In 2014 growing season PC1 and PC 2 loadings showed the following order in terms 

of decreasing importance RHn >Tmax >Tmin >Rs with no significant contribution from 

Hu, Rain and RHx.  Minimum temperature and minimum relative humidity accounted 

for the highest loading in PC 1(Table 2).  In the same year, the maximum 

temperature and radiation showed the highest significant loading in PC 2.   

Table 2: The component matrix for Syferkuil and Ofcolaco weather parameters, in 
2013 growing season. 

Syferkuil  

 Weather parameters 

  2013   2014 

  1 2   1 2 

Tmax -0.48 0.76   -0.24 0.80 

Tmin 0.58 0.78   0.77 0.61 

Hu -0.94 -0.23   -0.95 -0.15 

Rain 0.39 0.21   0.26 -0.52 

Rs -0.31 0.73   0.96 -0.09 

RHx 0.21 -0.44   -0.25 0.75 

RHn 0.96 -0.68   0.41 -0.02 

 

At Ofcolaco during the 2013 growing season, Component 1 and 2 explained 56% of 

the variances and 49% in 2014 growing season.  

Principal components 1 and 2 showed that the loadings decreased in the following 

order Tmin>Hu>Tmax> RHx whilst Rain, Rs and RHn indicated no significant different 

contribution in 2013 growing season. In 2013 growing season, the PCA results in 

terms of correction matrix indicated that Hu, Tmax and RHx accounted for the highest 

loading in PC 1. However in PC 2, the Tmin had the highest significant loading.  

Therefore in 2014 growing season, RHn and RHx accounted for the highest loading 

in PC 1 which has the highest variance. Whilst in PC 2 the Tmin and Tmax had the 

highest significant loading.   
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In 2014 a decreasing trend in terms of importance RHn >Tmin >Tmax >RHx whilst Hu, 

Rain, Rs and RHn indicated no significant different contribution in 2013 growing 

season. 

Table 3: The component matrix for Syferkuil and Ofcolaco weather parameters, in 
2014 growing season. 

Ofcolaco  

 Weather parameters 

  2013     2014   

  1 2   1 2 

Tmax 0.78 0.59   -0.60 0.78 

Tmin -0.81 0.92   0.40 0.90 

Hu 0.91 -0.16   -0.94 -0.05 

RHx -0.68 0.27   0.72 0.22 

RHn -0.93 0.27   0.95 0.15 

Rs 0.77 0.44   -0.70 0.50 

Rain -0.68 0.41   0.31 0.34 

 

 4.4 Days to emergence  

Days to seedling emergence responded significantly (P≤0.01) to planting date at 

Syferkuil in 2013 but not in 2014 (Table 4). Seeds emerged in 10 DAP in April 

planting compared to 23 DAP in the June planting. At Ofcolaco, significant response 

(P≤0.01) of seedling emergence to planting date was observed in both 2013 and 

2014 growing seasons.  Similar to Syferkuil, days to seedling emergence was 

shorter in the early plantings and prolonged in the later plantings. No data was 

recorded at Syferkuil for June planting due to wild animals’ damage. 
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Table 4: The effect of planting dates on days to emergence at Syferkuil and 

Ofcolaco. 

Days to emergence 

Planting 

Dates 

Syferkuil   Ofcolaco 

2013 2014   2013 2014 

March ᵻ 10   ᵻ 8c 

April 10c 10   8c 9b 

May 12b 9   12b 14a 

June 23a  ᵻᵻ   20a  ᵻᵻ  

P(≤0.05) ** ns   ** ** 

CV% 9.80 6.90   23.67 5.73 

Means in the same column followed by the same letter are not significantly different from each other at the 5% probability 

level,*Significant at p≤0.05, **significant at 0.001, ns Not significant.ᵻ not planted, ᵻᵻ damaged by wild animals. 

 

4.5 Plant height 

Canola plant height at 50% flowering, and physiological maturity responded 

significantly (P≤0.01) to planting date at Syferkuil in the 2013 growing season (Table 

5). The tallest plants at these two growth stages in 2013 were from the April planting 

followed by May. Planting in June produced the shortest plants. At physiological 

maturity, canola height ranged from 65 to 119 cm. In 2014, significant planting date 

effect on plant height at Syferkuil was only observed at 50% flowering and not at 

physiological maturity. Plants grown earlier were again taller than those grown later.  

At Ofcolaco, the plant height was highly influenced (P≤0.01) by planting date at 50% 

flowering in 2013 (Table 5).  The effect was also significant (P≤0.05) at physiological 

maturity at this location in the same season. The plants were generally taller in the 

April planting and shorter in the June planting. At physiological maturity, canola 

height ranged from 123 to 147 cm. During the 2014 growing season, canola height 

was only influenced (P≤0.05) by planting date at physiological maturity with no 

significant difference at 50% flowering. The March and April plantings resulted in the 

tallest plant relative to the May planting at physiological maturity.  Plant height 

ranged from 134 to 149 cm at this growth stage.   
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Table 5: Plant height at selected growing stages of canola at Syferkuil and Ofcolaco in 2013 and 2014 growing seasons 

Means in the same column followed by the same letter are not significantly different from each other at the 5% probability level,*Significant at p≤0.05, **significant at 0.001, ns Not 

significant.ᵻ not planted, ᵻᵻ damaged by wild animals. 

 

 

 

 

Plant height (cm) 

Planting 

Dates 

Syferkuil   Ofcolaco  

2013 

 

2014     2013 

 

2014 

50% 

Flowering 

Physiological 

Maturity 

 

50% 

Flowering 

Physiological 

maturity 

 

50% 

Flowering 

Physiological 

Maturity 

 

50% 

Flowering 

Physiological 

maturity 

March ᵻ ᵻ 

 

75a 145a 

 

ᵻ ᵻ 

 

36a 149a 

April 78a 119a 

 

66ab 139a 

 

99a 147a 

 

40a 148ab 

May 65b 100b 

 

53b 139a 

 

87b 140ab 

 

33a 134bc 

June 35c 65c 

 

ᵻᵻ ᵻᵻ 

 

72c 123bc 

 

ᵻᵻ ᵻᵻ 

P(≤0.05) ** ** 

 

* ns 

 

** * 

 

ns * 

CV% 7.76 8.12 

 

12.35 2.70 

 

3.13 7.13 

 

16.74 3.99 
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4.6 Flowering and physiological maturity  

There was a highly significant (P≤0.01) influence of planting date on days to 

flowering and physiological maturity at both locations and growing seasons (Table 

6).  

Flowering  

At Syferkuil, days to flowering ranged from 46 to 68 and 54 to 68 in the 2013 and 

2014 seasons, respectively while days to physiological maturity ranged from 128 to 

145 in 2013 and 136 to 164 in 2014 (Table 6). In 2013, the April planting resulted in 

earlier flowering relative to the May and June plantings, whereas no significant 

difference in flowering was observed in the May and June plantings in the 2013 

growing season.  In the 2014 growing season, March planting resulted in earlier 

flowering followed by April and May. 

At Ofcolaco, days to flowering ranged from 40 to 62 and 43 to 85 days after 

emergence in 2013 and 2014 respectively. In both seasons, the early plantings 

flowered earlier compared to the late planting. Days to physiological maturity ranged 

from 135 to 153 and 184 to 208 in 2013 and 2014 respectively (Table 6).   

The pattern of days to physiological maturity was inconsistent between the 2013 and 

2014 growing seasons at both locations. A decreasing trend from earlier to later 

planting was observed in 2013 whereas the reverse occurred in 2014 (Table 6).   
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Table 6: Days to flowering and physiological maturity at Syferkuil and Ofcolaco in 2013 and 2014 

Days to Flowering and Physiological Maturity 

Planting 

Dates 

Syferkuil    Ofcolaco 

Days to 

Flowering    

Days 

to Physiological 

Maturity   Days to Flowering   

Days to 

Physiological 

Maturity 

2013 2014   2013 2014   2013 2014   2013 2014 

March   ᵻ 54c    ᵻ 136c   ᵻ 43c    ᵻ 186b 

April 46b 63b   145a 147b   40b 72b   153a 184b 

May 54a 68a   130b 164a   47c 85a   150a 208a 

June 68a  ᵻᵻ   128b  ᵻᵻ   62a  ᵻᵻ   135b  ᵻᵻ 

P(≤0.05) ** **   * **   ** **   ** ** 

CV% 5.34 1.61   4.58 2.02   6.93 2.90   2.02 1.57 

Means in the same column followed by the same letter are not significantly different from each other at the 5% probability level,*Significant at p≤0.05, **significant at 0.001, ns Not 

significant.ᵻ not planted, ᵻᵻ damaged by wild animals. 
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4.7 Number of main branches and sub branches 

Planting dates significantly (P≤0.01) affected the number of main and sub branches 

at Syferkuil in the 2013 growing season while no significant difference was observed 

in 2014 growing season. In 2013, more main branches were produced in the May 

planting than in April and June, while more sub branches were obtained during the 

April planting, than of plants planted in May and June (Table7). 

 At Ofcolaco no significant difference was observed in 2013 growing season while in 

the 2014 growing season, planting dates significantly (P≤0.05) affected the number 

of main and sub branches (Table7). March planting resulted in less main and sub 

branches in the both seasons.  

.
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Table 7: Response of main and sub-branches to planting date at Syferkuil and Ofcolaco in 2013 and 2014 

Means in the same column followed by the same letter are not significantly different from each other at the 5% probability level,*Significant at p≤0.05, **significant at 0.001, ns Not 

significant.ᵻ not planted, ᵻᵻ damaged by wild animals. 

 

 

 

 

 

Branches  

Planting 

Dates 

Syferkuil   Ofcolaco 

2013     2014     2013     2014   

Main 

branches 

Sub 

branches   

Main 

branches 

Sub 

branches   

 Main 

branches 

Sub 

branches   

Main 

branches 

Sub 

branches 

March ᵻ ᵻ   3 6   ᵻ   ᵻ   2b 3b 

April 1a 2a   3 6   2 5   4a 6a 

May 2b 1b   3 4   2 5   4a 5a 

June 1a 1b       ᵻᵻ     ᵻᵻ   2 5     ᵻᵻ       ᵻᵻ 

P(≤0.05) ** **   ns ns   ns ns   * * 

CV% 20.38 19.42   28.60 25.80   17.27 21.62   18.98 25.00 
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4.8 Dry matter accumulation  

Syferkuil  

Canola dry matter accumulation at flowering stage responded significantly (P≤0.01) 

to planting date at Syferkuil in the 2013 growing season but not in 2014 (Table 8). 

However, planting date significantly (P≤0.01) had an effect on crop residues after 

threshing in both 2013 and 2014 growing seasons. In 2013, the highest dry matter 

production at flowering occurred in the April planting followed by the May planting 

with the June planting accumulating the least. The trend of crop residues after 

threshing was similar to that of dry matter at flowering, with the highest dry matter 

occurring in the April planting and the least in the June planting during the 2013 

growing season (Table 8). In 2014, the highest crop residues after threshing was 

recorded in the March planting whereas the April and May planting resulted in similar 

dry matter accumulation. Crop residues after threshing ranged from 855 to 11146 kg 

ha-1 in the 2013 growing season while in 2014; it ranged from 4470 to 10100 kg ha-1 

(Table 8). 

Ofcolaco 

No significant effect of planting date on dry matter accumulation at flowering was 

obtained at Ofcolaco during the 2013 and 2014 growing seasons. Crop residues 

after threshing, however, responded significantly (P≤0.01) and (P≤0.05) to planting 

date in both 2013 and 2014 growing seasons, respectively. The highest dry matter 

production occurred in the April planting followed by the May and June planting in 

the 2013 growing season. In the 2014 growing season, the highest dry matter was 

produced in the March and April plantings (Table 8).  Crop residues after threshing 

ranged from 9020 to 11834 kg ha-1 in 2013 growing season while in 2014 growing 

season, it ranged from 5438 to 10431kg ha-1 (Table 8).  

 



34 
 

Table 8: Dry matter (DM) accumulation at flowering and crop residues after threshing at Syferkuil and Ofcolaco in 2013 and 2014 

Dry matter accumulation (kg ha-1) 

Planting 

Dates 

Syferkuil   Ofcolaco 

2013   2014   2013   2014 

DM at 

flowering 

Crop 

residues   

DM at 

flowering 

Crop 

residues   

DM at 

flowering 

Crop 

residues 

 

DM at 

flowering 

Crop 

residues 

March  ᵻ ᵻ   190 10100a   ᵻ ᵻ 

 

150 10431a 

April 206a 7802a   173 4618b   176 8284a 

 

193 7413a 

May 159b 4868b   143 4470b   185 6387ab 

 

183 5438b 

June 137c 598c     ᵻᵻ  ᵻᵻ   165 4735b 

 

ᵻᵻ ᵻᵻ 

P(≤0.05) ** **   ns **   ns * 

 

ns * 

CV% 6.8 24.5   29.62 23.39   19.59 17.69 

 

22.92 17.08 

Means in the same column followed by the same letter are not significantly different from each other at the 5% probability level,*Significant at p≤0.05, **significant at 0.001, ns Not 

significant.ᵻ not planted, ᵻᵻ damaged by wild animals. 
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4.9 Grain yield 

Grain yield was significantly (P≤0.01) influenced by planting date (Figure 4) at both 

Syferkuil and Ofcolaco in the two growing seasons. A general trend of decreasing 

grain yield with delayed planting was observed at both locations except in 2014 at 

Ofcolaco where early planting resulted in reduced yield.  

 

 

Figure 4: The response of canola grain yield (kg ha-1) to planting dates in 2013 and 

2014 growing seasons at Syferkuil and Ofcolaco. 

At Syferkuil in 2013, the highest grain yield of 1955 kg ha-1 was obtained in the April 

planting and the lowest in the May and June plantings. On average, the grain yield 

from the May and June plantings was 50.03% lower relative to the yield from April 

planting. In 2014 at Syferkuil, the grain yield from the March and April plantings were 
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similar but each was significantly (P≤0.01) higher than the May planting. Seeds 

planted in June did not emerge due to extremely cold temperature.  

 

At Ofcolaco, the highest grain yield was obtained from the April and May plantings in 

both two seasons (Figure 4). On average, the yield from the May and June plantings 

was 51% lower than that of the April planting in 2013 season. When canola was 

planted in March at this location, during 2014 growing season,   grain yield of 1807 

kg ha-1 was obtained which was significantly lower (36%) than yields from the April 

and May plantings.  

 

4.10 Oil percentage  

The results from this study indicate that, seed oil percentage ranged from 25.3 to 

27.6% in the 2013 growing season and 20.6 to 24.4% in 2014 at Syferkuil (Table 9.). 

At Ofcolaco, the range was from 32.3 to 35.7% in 2013 and 32.1 to 33.9% in 2014 

growing season. Generally, oil percent at Syferkuil was 24 and 33 percentage point 

lower than that of Ofcolaco in the 2013 and 2014 growing seasons, respectively.  

 

Table 9: Response of canola oil percentage to planting date 

Oil percentage (%) 

Planting 

date 

  

Syferkuil   Ofcolaco 

2013 2014 

 

2013 2014 

March ᵻ 20.6 

 

ᵻ 33.7 

April 27.6 21.6 

 

35.7 34.2 

May  25.8 24.4 

 

35.1 32.1 

June 25.3 ᵻᵻ 

 

32.3 ᵻᵻ 

ᵻ not planted, ᵻᵻ damaged by wild animals. 
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4.11 Oil yield 

At Syferkuil, no statistical analyses were done due to low yield. However, 

representative results were obtained per planting date. The highest oil yield was 

obtained in April (539 kg ha-1) and the lowest in June (155 kg ha-1) planting in 2013 

growing season, the highest (126 kg ha-1)  oil yield was obtained in March planting 

and the least (61kg ha-1)  in May planting (Table 10). Generally a decrease in oil 

yield was observed as the planting was delayed in both growing seasons. 

 

Table 10: Oil yield responding to planting dates at Syferkuil 

Syferkuil 

planting date 

  

Oil yield (kg ha-1) 

2013 2014 

March ᵻ 126 

April 539 109 

May  249 61 

June 155 ᵻᵻ 

ᵻ not planted, ᵻᵻ damaged by wild animals. 

 

At Ofcolaco, significant response of oil yield to planting dates was observed during 

the 2013 (P≤0.05) and 2014 growing seasons. In 2013 growing season, the highest 

oil yield of 1063 kg ha-1 was obtained in the April planting, followed by May planting 

with 802 kg ha-1 and the lowest in the June planting. However in 2014 growing 

season, the highest of 208 kg ha-1 was obtained in the March planting, followed by 

April 172 kg ha-1 and the lowest 81 kg ha-1 in the May planting (Table 11). 
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Table 11: Response of oil yield to planting date at Ofcolaco 

Ofcolaco 

Planting Date 

Oil yield (kg ha-1) 

2013 2014 

March ᵻ 208a 

April 1064a 172a 

May 802b 81b 

June 612b ᵻᵻ 

P(≤0.05) * ** 

CV% 21.29 19.43 

Means in the same column followed by the same letter are not significantly  

different from each other at the 5% probability level,*Significant at p≤0.05,  

**significant at 0.001, ns Not significant.ᵻ not planted, ᵻᵻ damaged by wild  

animals. 

 

4.12 Response of harvest index to planting date 

The results from this study revealed a significant (P≤0.01) and (P≤0.05) difference at 

Syferkuil in 2013 and 2014 growing season.  Contrary to Syferkuil, significant 

(P≤0.01) difference was obtained in 2014 and not in 2013 growing season at 

Ofcolaco. A range of 17 to 53 % and 5.8 to 11.3 % in 2013 and 2014 growing season 

at Syferkuil was obtained, respectively. At Ofcolaco, the   range was from 17.0 to 

52.6 % in 2014 (Table 12). 

Table 12: Response of canola harvest index to planting date 

Harvest Index % 

  

Planting 

Dates 

Syferkuil   Ofcolaco  

2013 2014 

 

2013 2014 

March ᵻ 6.4b 

 

ᵻ 17.3b 

April 20.0b 11.3a 

 

27.1 38.1a 

May 17.0c 5.8b 

 

26.0 52.6a 

June 53.0a ᵻ 

 

23.0 ᵻ 

P(≤0.05) ** * 

 

Ns ** 

CV% 6.75 28.80 

 

19.67 17.08 

Means in the same column followed by the same letter are not significantly different from each other at the 5% probability 

level,*Significant at p≤0.05, **significant at 0.001, ns Not significant.ᵻ not planted, ᵻᵻ damaged by wild animals. 
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4.13 Yield components 
   

The yield components of canola at the two locations in both seasons are shown in 

Table 13. With the exception of number of pods per plant, the two other yield 

components did not respond to planting date at the two locations and seasons. 

There were no significant difference to planting date except for the number of pods 

per plant  (P≤0.01) and (P≤0.05)  in 2013 and 2014 growing season at both locations 

respectively, and hundred seed weight at Ofcolaco(P≤0.05). 

4.13.1 Number of pods per plant 

At Syferkuil, the number of pods per plant responded significantly (P≤0.01) to 

planting date in the two seasons (Table 13). In 2013, the highest pod per plant was 

obtained in the March planting followed by April and then the May plantings. In 2014, 

the early planting, March produced the highest number of pods per plant was 

produced in the early planting and then decreased with consequent planting dates. 

Across the two season, the number of pods per plant ranged from 124 to 133 in 

2013 and then from 309 to 490 in 2014.  

At Ofcolaco, the number of pods per plant responded significantly (P≤0.01) and 

(P≤0.05)   to planting date in 2013 and 2014 growing seasons, respectively. A 

decrease in number of pods per plants was obtained as planting was delayed in 

2013 growing season. The highest number of pods per plant (558) was obtained in 

April and the least (346) in June during the 2013 growing season. In 2014, the 

highest grain yield was obtained in April planting and the least (327) in March 

planting 

4.13.2 Number of seed per pod 

No significant response on number of seed per pod to planting date was observed at 

both the locations in the 2013 and 2014 growing seasons (Table 13). 

4.13.3 Hundred seed weight 

The hundred seed weight was only significantly (P≤0.01) influenced by planting in 

2013 at Ofcolaco. The highest seed weight was produced in the April and May 

plantings and the least in the June planting which was 12.5% lower than the average 

of the April and May plantings. 
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Table 13: Yield components responding to planting date at Syferkuil and Ofcolaco in 2013 and 2014 

Means in the same column followed by the same letter are not significantly different from each other at the 5% probability level,*Significant at p≤0.05, **significant at 0.001, ns Not 

significant.ᵻ not planted, ᵻᵻ damaged by wild animals. 

 

 

 

Yield components 

Planting 

Dates 

  

  

Syferkuil    Ofcolaco  

2013   2014   2013   2014 

# pods 

 plant-1 

# 

seeds 

pod-1   

100 

seed  

weight 

(g) 

  

  

# pods 

plant-1 

 # 

Seeds 

pod-1   

100 seed  

weight (g) 

  

  

 # pods 

plant-1 

# 

seeds 

pod-1    

100 

seed 

weight 

(g)  

  

  

# pods 

plant-1 

 # 

Seeds 

pod-1   

100 seed 

weight(g) 

March ᵻ ᵻ ᵻ   490a 17a 0.2   ᵻ ᵻ ᵻ   327a 22 0.40 

April 333a 17 0.2   429b 13ab 0.2   558a 21.50 0.40a   476b 24 0.40 

May 225b 16 0.2   309c 10b 0.2   458b 22.25 0.40a   342c 24 0.37 

June 124c 16 0.2     ᵻᵻ    ᵻᵻ    ᵻᵻ   346c 20.00 0.35b      ᵻᵻ    ᵻᵻ    ᵻᵻ 

P(≤0.05) ** ns  ns    ** ns ns    **  ns  **   *  ns  ns 

CV% 21.62 6.65 22.98   4.83 29.06 13.86   10.80 9.60 2.06   13.59 5.82 7.37 
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4.14 Crop Lodging  

A highly significant difference (P≤0.01) in lodging at physiological maturity resulting 

from planting date was observed at both locations during the 2013 and 2014 growing 

seasons (Table 14). There was very minimal lodging at Syferkuil in 2013 compared 

to 2014. The April planting resulted in lodging of the plantings whereas no lodging 

occurred in the May and June plantings. In the 2014 growing season at the same 

location, the highest lodging of 70% percentage was obtained in March planting 

followed by 34% in the April planting and no lodging in the May planting.  

At Ofcolaco, severe lodging occurred in both seasons with the highest lodging 

percentage recorded in the April and May plantings in 2013 and the March and April 

planting in 2014.  Lodging percentage ranged from 41.3 to 93.8% in 2013 and 41.3 

to 83.7% in 2014. Although lodging was observed at both locations, a greater effect 

was experienced at Ofcolaco, where the highest lodging percentage was over 90% 

as compared to Syferkuil where the lodging was only 70% (Table 14). 

 

Table 14: Crop lodging at physiological maturity at Syferkuil and Ofcolaco in 2013 

and 2014 growing season 

Lodging percentage 

  

Planting 

Dates 

Syferkuil   Ofcolaco 

2013 2014 

 

2013 2014 

March ᵻ 70.0a 

 

ᵻ 72.50a 

April 4.0a 34.0b 

 

93.8a 83.75a 

May 0.0b 0.0c 

 

82.8a 41.25b 

June 0.0b ᵻᵻ 

 

41.3b ᵻᵻ 

P(≤0.05) ** ** 

 

** ** 

CV% 35.36 32.95 

 

13.45 10.82 

Means in the same column followed by the same letter are not significantly different from each other at the 5% probability 

level,*Significant at p≤0.05, **significant at 0.001, ns Not significant.ᵻ not planted, ᵻᵻ damaged by wild animals. 
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4.15 Insect-pest and disease scoring 

The major insect-pest on canola observed during the study was Aphis gossypii. At 

Syferkuil, no significant response of pest infestation to planting date was observed in 

the 2013 growing season at both flowering and pod development stages while in 

2014, significant (P≤0.05) difference was observed at pod development at this 

location (Table 15).  

At Ofcolaco, no significant difference in pest infestation was observed during the 

2013 growing season, but in the 2014 growing season, pest infestation was 

significantly  (P≤0.01) influenced by planting date at both flowering and pod 

development (Table 15). The highest pest infestation occurred in the March planting, 

whereas infestation in the April and May plantings were similar.  
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Table 15: Score of insect-pest infestation at Syferkuil and Ofcolaco in 2013 and 2014 growing season 

Means in the same column followed by the same letter are not significantly different from each other at the 5% probability level,*Significant at p≤0.05, **significant at 0.001, ns Not 

significant.ᵻ not planted, ᵻᵻ damaged by wild animals. 

 

 

 

 

Insects-pest 

  Syferkuil   Ofcolaco 

Planting 

Dates 2013   2014   2013   2014 

  flowering 

Pod 

development   

 

flowering 

Pod 

development    flowering 

Pod 

development   

 

flowering 

Pod 

development 

March ᵻ ᵻ 

 

3.00 2.5a 

 

ᵻ ᵻ 

 

4.0a 4.0a 

April 1.1 1 

 

2.00 1.5ab 

 

1 1 

 

2.5b 2.5b 

May 1.5 1.5 

 

1.75 1.0b 

 

1 1 

 

2.2b 2.25b 

June 1.1 1 

 

ᵻᵻ ᵻᵻ 

 

2 1 

 

ᵻᵻ ᵻᵻ 

P(≤0.05) ns ns 

 

ns * 

 

ns ns 

 

** ** 

CV% 23.09 28.57   45.18 40.00   48.43 57.74   12.78 12.78 
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4.16 Grain yield correlation 

Out of the plant parameters (Table 16) the ones found to correlate with grain yield is 

plant height at flowering and physiological maturity, days to flowering and 

physiological maturity, crop residues, lodging percentage and pod per plant. 

Plant height at flowering had a strong positive correlation with grain yield at Syferkuil, 

in both growing seasons whereas at Ofcolaco, a strong positive correlation was 

obtained in 2013 growing season whilst no correlation was obtained in 2014. The 

correlation between plant height at physiological maturity and grain yield at Syferkuil 

was strongly positive in 2013 whilst no correlation was obtained in the 2014 growing 

season. Similar to the relationship between plant height at flowering at Ofcolaco, a 

strong positive correlation between plant height at physiological maturity and grain 

yield was observed in 2013 growing season whilst no correlation was obtained in 

2014 growing season. 

Comparing the relationship between days to flowering and grain yield, strong 

negative correlation between the days to flowering and grain yield was observed in 

2013 growing season at Syferkuil, whilst a strong positive correlation was obtained in 

2014 growing season. At Ofcolaco, no correlation was found between days to 

flowering and grain yield during 2013 growing season, however, a weak positive 

correlation was found in 2014 growing season. During the 2013 growing season, 

days to maturity and grain yield showed a moderate positive correlation with a strong 

positive correlation in 2014 growing season. 

No correlation between dry matter accumulation at flowering and grain yield was 

found at both the locations in 2013 and 2014 growing seasons. A strong positive 

correlation between crop residues and grain yield was found at Syferkuil and 

Ofcolaco in 2013 growing season. In 2014, no correlation was obtained between the 

two parameters.  

The correlation between lodging and grain yield was positive at both the locations in 

2013 whilst no correlation was found in 2014 growing season. A strong positive 

correlation was found between number of pods per plant and grain yield at both the 

locations in 2013 and 2014 growing seasons. At Syferkuil, a moderate correlation 

was found between seeds per pod and grain yield in 2013 growing season whilst no 
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correlation was found in 2014 growing season. At Ofcolaco, no correlation was found 

between both parameters in 2013 and 2014 growing seasons. 
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Table 16: Correlation of grain yield and growth parameters at Syferkuil and Ofcolaco 

in 2013 and 2014 

 

4.17 Prevailing temperature during growth 

The prevailing maximum, minimum and average temperature ranges from planting to 

physiological maturity for the different planting dates are presented in Tables 16 and 

17. The results indicate relatively cooler conditions for the later planted crops 

compared to the earlier plantings. It is also evident that, at Ofcolaco the crops were 

exposed to a much warmer conditions during growth than those at Syferkuil.   

 

At Syferkuil in 2013, the plants established in April was exposed to a minimum 

temperature range of 2.0 to 9.3 oC and that of the May and June plantings were 1.1 

to 3.1 oC and -3.2 to 7.9 oC,  respectively. In comparison to the 2014 growing season,  

Correlation of grain yield and growth parameters 

Growth 

parameters 

Syferkuil Ofcolaco 

2013 2014 2013 2014 

Days to Emergence  0.831** -0.920** ns ns 

Plant height at flowering 0.834** 0.635* 0.839** ns 

Plant height  at 

physiological maturity 0.845** ns 0.713** ns 

Days to Flowering  -0.849** 0.846** ns 0.570* 

Days to Maturity  0.695* -0.896** 0.695* 0.800** 

Dry matter at flowering  ns ns ns ns 

Crop residues  0.897** ns 0.706** ns 

Lodging percentage  0.882** ns 0.666* ns 

Pest and diseases  ns 0.819** ns -0.592* 

Harvest index  -0.570* ns 0.806** ns 

Main-branches 0.657* ns ns 0.653* 

Sub-branches 0.891** ns ns 0.779** 

Pod/plant  0.920** 0.748** 0.824** 0.704** 

Seed/pod  0.611* ns ns ns 

100Seed weight  ns ns 0.73** ns 
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the minimum temperature range were 3.8 to 15.5 oC for the March plantings, 2.6 to 

8.4 oC for the April planting and 0.9 to 4.7 oC for the May planting.  

 

At Ofcolaco, the minimum temperature range in 2013 was 14.0 to 18.0 oC for the 

April planting, 12.4 to 14.1 oC for the May planting, and 9.9 to 16.2 oC for the June 

planting. In 2014, the minimum temperature range were 14.3 to 22.2 oC for the 

March planting, 13.27 to 20.21 for the April planting and 10.57 to 14.66 oC for the 

May planting, 
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Table 17: Planting dates and ambient temperature at Syferkuil in 2013 and 2014 growing seasons 

 

 

 

Temperature (0C) 

 

 Growing 

stages 

2013 2014 

April May June  March April May 

Max Min Ave Max Min Ave Max Min Ave Max Min Ave Max Min Ave Max Min Ave 

Planting 30.9 9.3 20.1 25.3 2.61 14 23.6 -3.2 10.2 26.1 15.5 20.8 24.3 6.75 15.5 26.9 4.72 15.8 

Emergence 24.84 8.18 16.5 25 3.06 14 23.4 -0.05 11.7 27.5 12.2 19.9 26.1 8.35 17.2 25 4.14 14.6 

Flowering 25.23 3.93 14.6 24.5 1.11 13 26.3 7.27 16.8 26.1 7.75 16.9 25.5 2.77 14.2 24.3 0.9 12.6 

Maturity 24 1.99 13 23.5 1.14 12 26.2 7.92 17.1 25 3.81 14.4 25.3 2.59 13.9 25.7 4.5 15.1 
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Table 18: Planting dates and ambient temperature at Ofcolaco for 2013 and 2014 growing season 

Temperature (0C) 

Growing  

stages 

  

2013 2014 

 

 April May June March April May 

Max Min Ave Max Min Ave Max Min Ave Max Min Ave Max Min Ave Max Min Ave 

Planting  26.1 18 22.08 28.8 14.06 21.4 26.81 9.89 18.4 31.09 22.2 26.65 30.09 16.63 23.36 25.56 10.57 18.07 

Emergence 24.79 15 20.11 27.8 13.75 20.8 26.27 11.7 19.0 29.38 20.23 24.81 30.0 20.21 25.1 26.23 13.63 19.93 

Flowering 27.16 14 20.6 26.8 12.44 19.6 27.57 15.18 21.4 28.02 17.73 22.87 26.87 13.27 20.07 26.31 12.45 19.38 

Maturity 27.77 14 20.76 26.0 12.96 19.5 27.89 16.21 22.1 26.86 14.23 20.55 27.53 14.45 20.99 27.79 14.66 21.23 
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4.18 Growing degree days response to planting date 

At Syferkuil, the growing degree days ranged from 1128.0 to 1292.1 in 2013 and 

from 1553.2 to 1632.1 in 2014 (Table 19). At Ofcolaco, the range was 1687.1 to 

1927.9 in 2013 and in 2014 1721.9 to 2043.1. Similar to the ambient temperature, 

higher growing degree days was experienced at Ofcolaco than at Syferkuil.  

The growing degree days experienced by the crops influenced the final grain yield 

each season at each location. A strong positive correlation between grain yield and 

growing degree days was observed in 2013 (0.89) and in 2014 (0.72). 

 

Table 19: Growing degree days response to planting date 

Growing Degree Days 

  Syferkuil    Ofcolaco 

Planting  

date  2013 2014   2013 2014 

March ᵻ 1570   ᵻ 2040 

April 1289 1632   1928 1722 

May 1292 1553   1687 2043 

June 1128 ᵻᵻ   1687 ᵻᵻ 

ᵻ not planted, ᵻᵻ damaged by wild animals. 

 

4.19 Summary of enterprise budget of canola productivity 

Details of the enterprise budgets for the two locations and two growing seasons are 

presented in Table 19. The sale price was assumed to be R4.90 per kilogram of 

canola grain. 

The results from this study indicated that, the gross margins from producing canola 

at Syferkuil ranged from a loss of R2626.00 to a positive margin of R2130.00 per 

hectare during the 2013 growing season (Table 20.). The positive return was 

realised only when planting was done in April at this location.   At Ofcolaco, the gross 
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margins were positive across planting dates, ranging from R1170.00 to R6555.00 

per hectare. Similar to Syferkuil, the highest return was obtained in the April planting 

and the least, in the June planting. 

Table 20: Summary of enterprise budget of canola productivity in 2013 growing 

season  

    2013 

  
Syferkuil 

 
Ofcolaco 

  
April May June 

 
April May June 

Gross Receipt 
 

9578 4822 3283 
 

14617 11192 9232 

Production Cost 
        * Total pre-

harvest 
 

6753 6753 7633 
 

7338 7338 7338 

* Harvest cost 
 

340 340 340 
 

340 340 340 
* Total cost 
shown 

 
7093 7093 7973 

 
7678 7678 7678 

* Contingency 
(5%) 355 355 797 

 
384 384 384 

* Grand total 
cost 

 
7448 7448 8770 

 
8062 8062 8062 

         Gross Margin   R 2 130 -R 2 626 -R 5 487   R 6 555 R 3 130 R 1 170 

 

In 2014, the gross margins at Syferkuil were negative in all the planting dates, 

ranging from a loss of R4 439.00 to R6 213.00 (Table 21). The loss increased with 

delay in planting. Similar to the 2013 growing season, the gross margins were all 

positive at Ofcolaco in 2014 with a range of R7 93.00 to R5 785.00 per hectare. The 

highest return was obtained in the April planting and the lowest in March planting. 

Thus, planting before April at this location resulted in reduced gross margin.  
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Table 21: Summary of enterprise budget of canola productivity in 2014 growing 

season  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    2014 

  

Syferkuil 

 

Ofcolaco 

  

March April May 

 

March April  May 

Gross Receipt 

 

3009 2479 1235 

 

8854 13847 13808 

Production Cost 

        * Total pre-

harvest 

 

6753 6753 6753 

 

7338 7338 7338 

* Harvest cost 

 

340 340 340 

 

340 340 340 

* Total cost 

shown 

 

7093 7093 7093 

 

7678 7678 7678 

* Contingency (5%) 355 355 355 

 

384 384 384 

* Grand total cost 

 

7448 7448 7448 

 

8062 8062 8062 

         Gross Margin   -R 4 439 -R 4 968 -R 6 213   793 R 5 785 R 5 747 
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CHAPTER 5 

DISCUSSION 

5.1 Weather and crop development  

Syferkuil has a semi-arid climate and can experience monthly minimum 

temperatures as low as 0oC, maximum of 30oC, low relative humidity and maximum 

rainfall of 450-500 mm per annum. In comparison, Ofcolaco has a semi-humid 

climate, with minimum temperatures of above 10oC, maximum above 30oC, high 

relative humidity with a rainfall in excess of 700mm per annum. In 2013, mild frost 

was experienced at Syferkuil while a severe frost was experienced in 2014 during 

the month of June.  Although weeds and all other crops that were planted at that 

period died, canola remained but plant growth was delayed while flowering was 

prolonged.  

At Ofcolaco, the minimum temperature was above 10 oC in both seasons which is 

higher than the base temperature of canola. Neither frost nor severe cold was 

experienced at Ofcolaco, which promoted the canola growth and hence the higher 

grain yield observed at this location compared to Syferkuil.  The significance of 

favourable ambient temperature in enhancing canola growth and yield had been 

reported by Kutcher et al. (2010).  

 

5.2 Phenological and growth parameter of canola 

5.2.1 Effect of planting date on days to emergence  

The timing of seedling establishment is critical to grain yield in canola. Many authors 

have reported that, planting either too early or too late is unfavourable for canola 

seedling establishment (Hocking and Stapper 2001; Robertson et al. 2004; Uzun et 

al. 2009). The significant differences in seedling emergence observed at both 

locations and in the two seasons (Table 4) could be the result of differences in 

ambient temperatures during the time of planting. There were significant drops in 

minimum temperatures with each delayed planting at the two locations. Kondra et al. 

(1983) and Christensen and Drabble (1984) reported that when canola is planted too 

late, seed germination is prolonged and this leads to limited seedling development. 
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Vigil et al. (1997) also reported 99% Inconsistency in seedling emergence when 

canola is planted below a base temperature. According to DAFF (2010) 

temperatures below 10 °C result in progressively poorer germination and emergence 

of canola. It was further indicated that low temperature damages the production of 

sufficient protein that is required for proper germination and early seedling 

development 

 
5.2.2 Plant height response to planting date 

This study revealed the importance of planting date on growth of canola. Delay in 

planting generally resulted in decrease in height of canola. This could be attributed to 

the amount of heat received by the plant during the growing stages. Similar results 

were found by Robertson et al. (2004) and Uzun et al. (2009), in rapeseed where 

plant height was decreased with delayed planting. Sattar et al. (2013), also reported 

that different planting dates significantly affected  the height of canola and further 

indicated that, late planted canola were shorter compared to the earlier planted ones. 

The negative relation between delayed planting and height of canola has been 

reported in several other studies (Oz, 2002. Shirani and Ahmadi, 1996; Mondal and 

Islam, 1993; Shahidullah et al., 1997, Kurmi, 2002; Panda et al., 2004).  

5.2.3 Effect of planting date to days to flowering and physiological maturity  
 
The change in weather condition, particularly temperature affects crop development 

and yield. Hall (1992) indicated that flowering stage is the most sensitive and 

vulnerable stage to temperature stress damage in canola as it influences pollen 

development. Thus, flowering stage is one of the crucial stages that determine the 

grain yield of canola. The amount of heat that the crop receives is related to the 

duration of flowering and days to which the plants flowers. In this study, days to 

flowering were longer as planting was delayed and this could be attributed to the 

decrease in temperature at the two locations as the season progressed.   

In general, the ambient temperature at Syferkuil was cooler than that of Ofcolaco. 

The results from this study indicated that early planting enhanced early flowering 

which could be attributed to the favourable ambient and soil temperatures.  Days to 

physiological maturity was shorter at Syferkuil compared to that at Ofcolaco due to 

cooler ambient temperature experienced by the crop, at Syferkuil. This partly 
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explains the relatively reduced grain yield at Syferkuil compared to Ofcolaco. A 

similar observation has been made by Mendham et al. (1990) where delayed 

planting accelerated growth and decreased the number of days from planting to 

flowering by 50%. Furthermore, Khan et al. (1994) reported that delayed planting led 

to decreased the number of days to flowering and physiological maturity as well as 

grain yield. The study conducted by Vaezi et al. (2009) revealed a significant 

difference in branching stages of canola cultivars in relation to some important 

agronomical traits such as days to flowering. This was attributed to genetic variations 

among the cultivars. In another study, Asgari and Moradie-Dalini (2008) indicated 

that, days to flowering differ depending on the variety planted. 

 
5.3 Response of grain yield to planting date 
 
This study generally revealed a significant reduction in canola grain yield as planting 

was delayed or done too early at the warmer environment. A study conducted by 

Kirkland and Johnson (2000) stated that seed yield was greater in early planting 

dates and lower in the later planting dates. Horton (2006), also reported that highest 

yield of canola was observed from earlier planting. Similarly, Sattar et al. (2013) 

reported that late planting significantly reduced seed yield which might be due to 

variation in temperature in late planting canola. 

The reduction of grain yield with delayed planting could be attributed to variation in 

ambient temperature that was experienced at both the locations. Seasonal dry 

matter accumulation was also found to have contributed significantly to final grain 

yield at Syferkuil in 2013 as inferred by a positive correlation.  

From this study, differences in grain yield were primarily due to difference in ambient 

temperature, heat units and the duration of vegetative and reproductive growth 

stages and number of pods per plant.  A study conducted by Gan et al.  (2004), 

shows that abiotic stress are the most important challenges in canola production  

 

5.4 Harvest index response to planting date 

The results from this study revealed no particular trend in harvest index with planting 

dates at Syferkuil in 2013 but in 2014, a decrease in harvest index as planting was 
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delayed. At Ofcolaco, harvest index was reduced with later planting date in both 

seasons. Scarisbrick et al. (1982) revealed that harvest index reduction due to 

delayed planting was one of the most important factors that contribute to decrease 

seed yield in canola. Moreover, Johnson et al. (1995) concluded that delayed 

planting significantly resulted in decreased harvest index. 

Negative correlation was observed between grain yield and harvest at Syferkuil 

whilst positive correlation was observed at Ofcolaco in 2013 growing season. No 

correlation was found in 2014 growing season at both the locations.  

 

5.5 Oil percentage and oil yield response to planting date  

This study generally revealed difference in oil percentage per location. Syferkuil 

resulted in high oil yield of 27.55% and 24.4% in 2013 and 2014, respectively, whilst 

at Ofcolaco; the highest oil percentage obtained was 35.67% in 2013 and 34.15% in 

2014 growing seasons. This could be attributed to the amount of minimum ambient 

temperature received at Syferkuil, which was lower than 10oC during flower whilst at 

Ofcolaco was above 10oC. 

This range has been reported by number of authors (Ayisi et al. 1997 and Mailer et 

al. 1998). The difference in oil percentage could be attributed to the difference in 

study location and growing seasons. Mailer et al. (1998) reported that the oil content 

of Australian canola crops can vary from less than 35% to over 45% depending on 

the season and the growing area. 

The oil yield decreased as the planting was delayed at both locations in 2013 and 

2014 growing seasons. Johnson et al. (1995) concluded that delayed planting not 

only decreases the grain yield and other traits effective on the yield, but also the oil 

content of the grain.   

 

5.6 Yield and yield components   

5.6.1 Number of pods per plant 

In this study, a decreasing trend in number of pods per plants was obtained in both 

growing seasons as planting was delayed. This trend could be attributed to the lower 
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ambient temperature associated with delayed planting. In a study on canola, 

Degenhart and Kondra (1981) reported that number of pod per plant decreased as 

planting was delayed. Thurling (1974) also reported that increased canola grain yield 

was the result of increased in the number of flowers and pods per plant. Several 

other researchers have reported that a decrease in pods per plant and seed weight 

is influenced by delayed planting (Allen et al. 1971; Mendham et al. 1981; Pechan 

and Morgan, 1985; Taylor and Smith, 1992; Degenhart and Kondra 1981, Ghosh 

and Chatterjee, 1998).  

 

5.6.2 Number of seed per pod 

The result obtained from this study revealed no significant difference in number of 

seed per pod at both locations and seasons. Numbers of seeds are usually 

genetically determined and hence under non-limiting growth conditions may not be 

influenced by the environment. There was also no correlation between the number of 

seeds per pod and grain yield at Syferkuil in 2014 but a weak correlation was found 

in 2013 growing season. At Ofcolaco, no correlations with grain yield were observed 

in the 2013 and 2014 growing seasons. 

5.6.3 Hundred seed weight 

Hundred seed weight was significantly influenced by planting date only in 2013 at 

Ofcolaco. At this location, the 100-seed weight decreased as planting was delayed. 

Similar results were reported by Panda et al. (2004) where delay in planting reduced 

1000-seed weight. Robertson et al. (2004) and Bhuiyan et al. (2008) also reported 

that 1000-seed weight was reduced with the delayed planting date. In relation to 

grain yield, no correlation was found between the 100-seed weight and the grain 

yield at Syferkuil. However, a strong positive correlation was found at Ofcolaco in 

both 2013 and 2014 growing seasons. This could be attributed to the relatively 

longer growth duration and the ambient temperature experienced at Ofcolaco. 

According to Rafiei et al. (2011), seed weight depends mainly on growth rate and 

length of filling period which is directly related to current photosynthesis in the plant.   
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5.7 Number of main branches and sub branches 

Planting dates significantly affected the number of main and sub branches at 

Syferkuil in the 2013 growing season while no significant difference was observed in 

2014. At Ofcolaco no significant difference was observed in 2013 growing season 

while in the 2014 growing season, planting dates significantly affected the number of 

main and sub branches. Generally, an increasing trend in number of branches was 

observed as planting was delayed. The observation is contrary to that reported by 

Mendham et al. (1981) who stated that late planting of winter rapeseed produced 

short stems, reduced branching and green areas of the plants and consequently a 

reduction in assimilates production and pods per plant. In relation to grain yield, main 

and sub branches correlated moderately positive and strongly positive with grain 

yield at Syferkuil in 2013 and moderately positive and strongly positive at Ofcolaco in 

2014.  

5.8 Dry matter accumulation response to planting date 

This study revealed that, crop residues after threshing were accumulated more with 

earlier planting relative to later at Syferkuil in both growing seasons. A similar trend 

was observed at Ofcolaco in the two seasons. A study conducted by Shuijin et al. 

(2014), revealed that, planting date significantly affected the biomass production.  

Siadata and Hemayati (2009) stated that delayed planting significantly reduced 

biomass and harvest index. The results were paralleled with other studies (Rao and 

Mendham, 1991; Taylor and Smith, 1992; Whitefield, 1992).  

The observed differences resulting from planting dates could be attributed to 

meteorological variations, specifically temperature and sunlight. No correlation 

between dry matter accumulation at flowering and grain yield was found at both the 

locations in 2013 and 2014. A strong positive correlation between crop residues after 

threshing and grain yield was found at Syferkuil and Ofcolaco in 2013 growing 

season. However, there was no correlation between the two parameters in 2014.  
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5.9 Effect of planting date to crop lodging  

The results obtained from this study indicated an influence of planting date on crop 

lodging at both locations in the 2013 and 2014 growing seasons. Lodging was more 

severe at Ofcolaco compared to Syferkuil. This could be attributed to the generally 

heavier pod per plant and the heavier seed weight at Ofcolaco.  The correlation 

between lodging and grain yield was positive at both the locations in 2013, because 

the grains were harvested before any shattering, no grains where lost at harvest and 

less insect pest were observed whilst no correlation was found in 2014. This is in 

contrast to many other studies where lodging generally resulted in reduced grain 

yield (Lambertus, 2014; Armstrong and Nicol 1991; Ramburan and Greenfield 2007; 

Gebre et al. 2012).  Such reduction had been attributed to decreased supply of 

assimilates, grain sprouting increasing disease severity and harvesting problems.  

 

5.10 Temperature and Growing degree days effect on canola production 

It was observed from the study that, the prevailing temperature during the season 

played a key role in growth and development of the canola.  The base temperature 

for spring canola is reported to be 5 oC (Vigil et al. 1997). According to DAFF (2010) 

temperatures below 10 °C result in progressively poorer germination and emergence 

of canola. Carmody and Walton (1998) reported that the optimum temperature for 

canola is between 20oC and 25°C.  

Results from the study indicate that canola plants established earlier in the season 

resulted in higher biomass and grain yield relative to those planted later. The later 

planted crops were exposed to reduced minimum temperature which might have 

contributed to the observed differences in yield. The importance of temperature was 

also enhanced by the location effect in this study. Syferkuil was generally exposed to 

temperature below the base temperature. In comparison, the minimum seasonal 

temperatures at Ofcolaco were above the base temperature. This might have 

contributed to the higher biomass and grain yield observed at Ofcolaco.  

 

Results from this study revealed that growing degree days of canola differ with the 

growing location. At Syferkuil, the growing degree days ranged from 1128 to 1292 in 

2013 whilst in 2014 a ranged of 1687 to 1928 was obtained. At Ofcolaco, the 

growing degree days ranged from 1553 to 1632 in 2013 and 1722 to 2040 in 2014. 
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Generally, more degree days were observed at Ofcolaco than at Syferkuil.The 

Canola Council of Canada’s Canola Growers Manual (2003), reported that canola 

typically requires 1500-1600 GDDs to reach physiological maturity. This number can 

vary substantially depending on environmental conditions other than temperature, 

such as drought, fertility levels or excessive moisture, and weeds, pests and 

diseases. (The Canola Council of Canada’s Canola Growers Manual, 2003). 

 

5.11 Economic returns  

The findings from the two years study over two climatically diverse locations in the 

Limpopo province revealed that, Syferkuil with relatively cooler climate compared to 

Ofcolaco is not economically viable for canola production as evidenced by negative 

gross margins. The main reason being the low grain yields resulting from persistent 

minimum temperatures at this location which fall below the base temperature for 

canola of 5oC. Ofcolaco on the other hand experienced minimum temperature which 

is above 5 oC and hence produced significantly higher grain yields in the two growing 

seasons. The gross margins were positive at all planting dates and seasons at 

Ofcolaco with the month of April appearing to offer the best returns. Thus, for 

economically viable canola production, Ofcolaco is ideal. Other locations in the 

province with similar favourable minimum temperatures can be explored for canola 

expansion. 
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CHAPTER 6 

SUMMARY AND CONCLUSION 

SUMMARY  

The results obtained from this study indicated that, seasonal minimum temperature 

had more influence on canola production at both the locations in 2013 and 2014 

growing seasons. Syferkuil received the minimum temperature lower than the base 

temperature (1oC) of winter canola whist the minimum temperature at Ofcolaco 

never fell below canola base temperature.  

Days to seedling emergence responded significantly to planting date at Syferkuil in 

2013 but not in 2014. At Ofcolaco, significant response of seedling emergence to 

planting date was observed in both 2013 and 2014 growing seasons. At the two 

locations, days to seedling emergence was shorter in the early plantings and 

prolonged in the later plantings. No data was recorded at Syferkuil for June planting 

due to wild animal’s damage.  

Canola plant height at 50% flowering, and physiological maturity was delayed by 

planting date in both seasons and locations. Regarding days to 50% flowering and 

physiological maturity, early planted canola flowered and reached physiological 

maturity earlier than late planting in both growing seasons. Planting dates 

significantly affected the number of main and sub branches at Syferkuil in the 2013 

growing season at Syferkuil while no significant difference was observed in 2014 

growing season. At Ofcolaco, no significant difference was observed during the 2013 

growing season while in the 2014 season; planting dates significantly affected the 

number of main and sub branches.  

Canola dry matter accumulation at flowering stage was influenced by planting date at 

Syferkuil in the 2013 growing season but not in 2014. However, crop residue 

production after threshing was effected by planting date in both seasons. At 

Ofcolaco, no significant effect of planting date on dry matter accumulation at 

flowering was obtained during both growing seasons. Crop residue production was 

however, influenced by planting date during both growing seasons.   
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Planting date significantly influenced canola grain yield in both growing seasons at 

both the locations. The early planting resulted in high grain yield and decreased as 

planting was delayed. This study also revealed the difference in canola oil 

percentage as planting was delayed. The oil percentage and oil yield decreased as 

planting was delayed at both the locations.  Comparing the two locations, grain and 

oil yield were observed to be higher at Ofcolaco in both growing seasons relative to 

syferkuil. 

 

There were no significant difference in yield components to planting date except for 

the number of pods per plant and 100 seed weight at Syferkuil. At Ofcolaco, the 

number of pods per plant responded significantly to planting date in both growing 

seasons. A decrease in number of pods per plants was obtained as planting was 

delayed at both the locations. The hundred seed weight was only significantly 

influenced by planting date in 2013 at Ofcolaco. Similar trend of number of pods per 

plant was obtained in hundred seed weight at both the locations. 

 A highly significant difference in lodging at physiological maturity resulting from 

planting date was observed at both locations during the 2013 and 2014 growing 

seasons. The early planting resulted in high lodging percentage and decreased as 

planting was delayed.   

The major insect-pest on canola observed during the study was Aphis gossypii. At 

Syferkuil, no significant response of pest infestation to planting date was observed in 

the 2013 growing season at both flowering and pod development stages whilst in 

2014, significant difference was observed at pod development at this location. At 

Ofcolaco, no significant difference in pest infestation was observed during the 2013 

growing season, but in the 2014 growing season, pest infestation was significantly   

influenced by planting date at both flowering and pod development. The growing 

degree days of canola was observed to be higher in 2014 growing season at both 

the locations. However, Ofcolaco appeared to have more growing degree days in 

both growing seasons. The results from this study indicated that, the economic 

return of canola at Syferkuil was negative and the loss increased as planting was 

delayed in 2013. In 2014, it was a loss in all the planting dates. At Ofcolaco, the 

economic return was positive in both growing seasons, which reduced as planting 

was delayed.  
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CONCLUSION  

The results from this study indicated that planting canola not later than April at 

Syferkuil resulted in higher grain yield. At Ofcolaco, planting between April and May 

and not earlier than April produced the highest grain yield. The seed oil content 

ranged from 20.6% to 27.6% at Syferkuil and 32.1% to 35.7% at Ofcolaco. Number 

of pods per plant had more influence on grain yield than the other yield components 

studied. Earlier planting resulted in more crop lodging at both the locations. No 

significant difference in aphid infestation was observed in 2013, but in 2014, the 

earlier plantings resulted in more pest infestation at both the locations  

Minimum temperature was found to be most important weather variable that 

significantly influenced growth and grain yield of canola. At Syferkuil, where 

minimum temperature fell below the base temperature of 5oC, growth and 

development of the crop were severely affected compared to Ofcolaco where 

minimum temperature was above the base temperature in both seasons. Economic 

returns for canola production at Syferkuil ranged from -R6213.00 to +R2130.00 per 

hectare whereas at Ofcolaco, the range was +R793.00 to +R6555.00. It can be 

concluded from the study that Syferkuil is not ideal for canola production when 

planted later than April due to high risk of loss. Based on the conducive 

environmental conditions at Ofcolaco, it is recommended that further studies at this 

location be conducted to assess the response of different canola cultivar using April 

as recommended planting date. 

In relation to the original hypothesis, the null hypotheses are rejected due to the 

following reasons: Planting date influenced growth, grain yield and oil yield of canola; 

the prevailing weather had an effect on growth and yield of canola and thirdly, 

planting date influenced profitability of canola production.  

 

RECOMMENDATIONS 

Due to favourable environmental conditions at Ofcolaco, it is recommended that 

further studies at this location be conducted to assess the response of different 

canola cultivar using April as recommended planting date. 
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APPENDICES 

Appendix A-1: Analysis of Variance (ANOVA) table for days to emergence at 

Syferkuil in 2013 growing season 

Source DF      SS      MS     F      P 

REP     3   6.917   2.306 

Date    2 355.167 177.583 83.03 0.0000 

Error   6  12.833   2.139 

Total 11 374.917 

 

 

Appendix A-2: Analysis of Variance (ANOVA) table for plant height at flowering 

at Syferkuil in 2013 growing season  

Source DF      SS      MS     F      P 

REP     3  146.84   48.95 

Date    2 3940.96 1970.48 92.96 0.0000 

Error   6  127.18   21.20 

Total 11 4214.99 

 
 

Appendix A-3: Analysis of Variance (ANOVA) table for plant height at 

physiological maturity at Syferkuil in 2013 growing season  

Source DF      SS      MS     F      P 

REP     3  489.23  163.08 

Date    2 5997.37 2998.69 50.47 0.0002 

Error   6  356.46   59.41 

Total 11 6843.06 
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Appendix A-4: Analysis of Variance (ANOVA) table for days to flowering at 

Syferkuil in 2013 growing season 

Source DF      SS      MS     F      P 

REP     3   32.92  10.972 

Date    2 1016.17 508.083 56.63 0.0001 

Error   6   53.83   8.972 

Total 11 1102.92 

 

Appendix A-5: Analysis of Variance (ANOVA) table for days to physiological 

maturity at Syferkuil in 2013 growing season 

Source DF      SS      MS    F      P 

REP     3  187.58  62.528 

Date    2  712.17 356.083 9.40 0.0141 

Error   6  227.17  37.861 

Total 11 1126.92 

 

 

Appendix A-6: Analysis of Variance (ANOVA) table for dry matter flowering at 

Syferkuil in 2013 growing season 

Source DF      SS      MS     F      P 

REP     3   104.9   34.97 

Date    2  9878.2 4939.08 66.17 0.0001 

Error   6   447.8   74.64 

Total 11 10430.9 

 

 

Appendix A-7: Analysis of Variance (ANOVA) table for crop residues after 

threshing at Syferkuil in 2013 growing season 

Source DF        SS        MS     F      P 

REP     3   3789352   1263117 

Date    2 1.050E+08 5.249E+07 44.71 0.0002 

Error   6   7043413   1173902 

Total 11 1.158E+08 
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Appendix A-8: Analysis of Variance (ANOVA) table for number of main-branch 

at Syferkuil in 2013 growing season 

Source DF      SS      MS     F      P 

REP     3 0.25000 0.08333 

Date    2 2.16667 1.08333 13.00 0.0066 

Error   6 0.50000 0.08333 

Total 11 2.91667 

 

Appendix A-9: Analysis of Variance (ANOVA) table for number of sub-

branches at Syferkuil in 2013 growing season 

Source DF      SS      MS     F      P 

REP     3 0.13333 0.04444 

Date    2 1.88667 0.94333 11.63 0.0086 

Error   6 0.48667 0.08111 

Total 11 2.50667 

 

 

Appendix A-10: Analysis of Variance (ANOVA) table for number of pods per 

plant  at Syferkuil in 2013 growing season 

Source DF     SS      MS     F      P 

REP     3   5049  1682.9 

Date    2  87475 43737.3 18.11 0.0029 

Error   6  14493  2415.5 

Total 11 107016 

 

Appendix A-11: Analysis of Variance (ANOVA) table for number of seeds per 

pod at Syferkuil in 2013 growing season 

Source DF      SS      MS    F      P 

REP     3  1.8241 0.60804 

Date    2  3.6121 1.80603 1.59 0.2799 

Error   6  6.8317 1.13861 

Total 11 12.2679 
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Appendix A-12: Analysis of Variance (ANOVA) table for 100 seeds weight at 

Syferkuil in 2013 growing season 

Source DF      SS        MS    F      P 

REP     3 0.00390 1.300E-03 

Date    2 0.00872 4.358E-03 1.90 0.2292 

Error   6 0.01375 2.292E-03 

Total 11 0.02637 

 
 
Appendix A-13: Analysis of Variance (ANOVA) table for Grain yield at Syferkuil 

in 2013 growing season 

Source DF      SS      MS     F      P 

REP     3  278108   92703 

Date    2 3591419 1795709 39.04 0.0004 

Error   6  275960   45993 

Total 11 4145486 

 
 
Appendix A-14: Analysis of Variance (ANOVA) table for lodging percentage at 
Syferkuil in 2013 growing season  

Source DF      SS      MS     F      P 

REP     3  0.6667  0.2222 

Date    2 42.6667 21.3333 96.00 0.0000 

Error   6  1.3333  0.2222 

Total 11 44.6667 

 
Appendix A-15: Analysis of Variance (ANOVA) table for harvest index at 
Syferkuil in 2013 growing season 

Source DF      SS      MS      F      P 

REP     3 0.00148 0.00049 

Date    2 0.31824 0.15912 390.32 0.0000 

Error   6 0.00245 0.00041 

Total 11 0.32217 
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Appendix A-16: Analysis of Variance (ANOVA) table for pest scoring flowering 
at Syferkuil in 2013 growing season 

Source DF      SS      MS    F      P 

REP     3 0.25000 0.08333 

Date    2 1.50000 0.75000 9.00 0.0156 

Error   6 0.50000 0.08333 

Total 11 2.25000 

 
 
Appendix A-17: Analysis of Variance (ANOVA) table for pest scoring pod 
development at Syferkuil in 2013 growing season 

Source DF      SS      MS    F      P 

REP     3 0.33333 0.11111 

Date    2 0.66667 0.33333 3.00 0.1250 

Error   6 0.66667 0.11111 

Total 11 1.66667 

 

Appendix A-18: Analysis of Variance (ANOVA) table for days to Emergence at 

Syferkuil in 2014 growing season 

Source DF      SS      MS    F      P 

REP     3 3.33333 1.11111 

Date    2 2.66667 1.33333 3.00 0.1250 

Error   6 2.66667 0.44444 

Total 11 8.66667 

 

 
Appendix A-19: Analysis of Variance (ANOVA) table for Plant height at 
flowering at Syferkuil in 2014 growing season 

Source DF      SS      MS    F      P 

REP     3  276.92  92.306 

Date    2  981.50 490.750 7.79 0.0215 

Error   6  377.83  62.972 

Total 11 1636.25 
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Appendix A-20: Analysis of Variance (ANOVA) table for plant height at 
physiological maturity at Syferkuil in 2014 growing season  

Source DF      SS      MS    F      P 

REP     3  18.917  6.3056 

Date    2 108.500 54.2500 3.75 0.0878 

Error   6  86.833 14.4722 

Total 11 214.250 

 
 
Appendix A-21: Analysis of Variance (ANOVA) table for Days to flowering at 
Syferkuil in 2014 growing season   

Source DF      SS      MS      F      P 

REP     3   0.917   0.306 

Date    2 358.167 179.083 184.20 0.0000 

Error   6   5.833   0.972 

Total 11 364.917 

 
 
Appendix A-22: Analysis of Variance (ANOVA) table for Days to physiological 
maturity at Syferkuil in 2014 growing season  

Source DF      SS      MS     F      P 

REP     3   11.58   3.861 

Date    2 1562.17 781.083 88.15 0.0000 

Error   6   53.17   8.861 

Total 11 1626.92 

 
Appendix A-23: Analysis of Variance (ANOVA) table for number of main-
Branches at Syferkuil in 2014 growing season  

Source DF      SS      MS    F      P 

REP     3 1.58333 0.52778 

Date    2 0.66667 0.33333 0.43 0.6699 

Error   6 4.66667 0.77778 

Total 11 6.91667 
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Appendix A-24: Analysis of Variance (ANOVA) table for number of sub-
branches at Syferkuil in 2014 growing season 

Source DF      SS      MS    F      P 

REP     3 13.6667 4.55556 

Date    2 10.6667 5.33333 3.43 0.1016 

Error   6  9.3333 1.55556 

Total 11 33.6667 

 
 
Appendix A-25: Analysis of Variance (ANOVA) table for number of pods per 
plant at Syferkuil in 2014 growing season 

Source DF      SS      MS     F      P 

REP     3   866.3   288.8 

Date    2 67560.5 33780.2 86.56 0.0000 

Error   6  2341.5   390.3 

Total 11 70768.2 

 
 
Appendix A-26: Analysis of Variance (ANOVA) table for number of seeds per 
pod at Syferkuil in 2014 growing season  

Source DF      SS      MS    F      P 

REP     3  65.667 21.8889 

Date    2  92.167 46.0833 3.15 0.1162 

Error   6  87.833 14.6389 

Total 11 245.667 

 
 
Appendix A-27: Analysis of Variance (ANOVA) table for 100 seed weight at 
Syferkuil in 2014 growing season  

Source DF        SS        MS    F      P 

REP     3 2.500E-03 8.333E-04 

Date    2 1.667E-03 8.333E-04 1.00 0.4219 

Error   6 5.000E-03 8.333E-04 

Total  11 9.167E-03 
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Appendix A-28: Analysis of Variance (ANOVA) table for dry matter at flowering 
at Syferkuil in 2014 growing season 

Source DF      SS      MS    F      P 

REP     3  1233.3  411.11 

Date    2  4616.7 2308.33 0.93 0.4453 

Error   6 14916.7 2486.11 

Total 11 20766.7 

 
 
Appendix A-29: Analysis of Variance (ANOVA) table for crop residues after 
threshing at Syferkuil in 2014 growing season 

Source DF        SS        MS     F      P 

REP     3   1265234   1686979 

Date    2 8.237E+07 4.118E+07 18.40 0.0028 

Error   6 1.343E+07   2237800 

Total 11 9.706E+07 

 
Appendix A-30: Analysis of Variance (ANOVA) table for Grain yield at Syferkuil 
in 2014 growing season  

Source DF     SS     MS     F      P 

REP     3  22321   7440 

Date    2 276099 138049 33.09 0.0006 

Error   6  25035   4172 

Total 11 323454 

 
Appendix A-31: Analysis of Variance (ANOVA) table for days to harvest index 
at Syferkuil in 2014 growing season 

Source DF        SS        MS    F      P 

REP     3 2.752 0.9173 

Date    2 74.004 37.0022 7.39 0.0241 

Error   6 30.056 5.0093 

Total 11 106.812 
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Appendix A-32: Analysis of Variance (ANOVA) table for lodging percentage at 
Syferkuil in 2014 growing season  

Source DF      SS      MS     F      P 

REP     3   689.6  229.86 

Date    2  9804.2 4902.08 37.75 0.0004 

Error   6   779.2  129.86 

Total 11 11272.9 

 
 
Appendix A-33: Analysis of Variance (ANOVA) table for pest scoring at 
flowering at Syferkuil in 2014 growing season 

Source DF      SS      MS    F      P 

REP     3  0.2500 0.08333 

Date    2 10.1667 5.08333 6.78 0.0289 

Error   6  4.5000 0.75000 

Total 11 14.9167 

 
 
Appendix A-34: Analysis of Variance (ANOVA) table for pest scoring at pod 
development 2 at Syferkuil in 2014 growing season 

Source DF      SS      MS    F      P 

REP     3 1.33333 0.44444 

Date    2 4.66667 2.33333 5.25 0.0481 

Error   6 2.66667 0.44444 

Total 11 8.66667 

 
 
Appendix A-35: Analysis of Variance (ANOVA) table for days to emergence at 
Ofcolaco in 2013 growing season 

Source DF      SS      MS     F      P 

REP     3   6.250   2.083 

Date    2 312.167 156.083 15.48 0.0043 

Error   6  60.500  10.083 

Total 11 378.917 
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Appendix A-36: Analysis of Variance (ANOVA) table for Plant height at 
flowering at Ofcolaco in 2013 growing season     

Source DF      SS      MS      F      P 

REP     3   50.00  16.667 

Date    2 1488.50 744.250 102.66 0.0000 

Error   6   43.50   7.250 

Total 11 1582.00 

 

Appendix A-37: Analysis of Variance (ANOVA) table for Plant height at 
physiological maturity at Ofcolaco in 2013 growing season     

Source DF      SS      MS    F      P 

REP     3  958.92 319.639 

Date    2 1239.50 619.750 6.57 0.0308 

Error   6  565.83  94.306 

Total 11 2764.25 

 

 

Appendix A-38: Analysis of Variance (ANOVA) table for number of main-
branches at Ofcolaco in 2013 growing season   

Source DF      SS      MS    F      P 

REP     3 5.21000 1.73667 

Date    2 0.18667 0.09333 0.58 0.5868 

Error   6 0.96000 0.16000 

Total 11 6.35667 

 
 
Appendix A-39: Analysis of Variance (ANOVA) table for number of sub-
branches at Ofcolaco in 2013 growing season   

Source DF      SS      MS    F      P 

REP     3  9.7467 3.24889 

Date    2  1.1467 0.57333 0.54 0.6088 

Error   6  6.3733 1.06222 

Total 11 17.2667 
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Appendix A-40: Analysis of Variance (ANOVA) table for number of pods per 
plant at Ofcolaco in 2013 growing season   

Source DF     SS      MS     F      P 

REP     3  17823  5941.1 

Date    2  90188 45093.8 18.79 0.0026 

Error   6  14398  2399.7 

Total 11 122409 

 

 

Appendix A-41: Analysis of Variance (ANOVA) table for number of seeds per 
pod at Ofcolaco in 2013 growing season   

Source DF      SS      MS    F      P 

REP     3 23.1134 7.70446 

Date    2 11.4008 5.70039 1.31 0.3381 

Error   6 26.1821 4.36368 

Total 11 60.6962 

 

 

Appendix A-42: Analysis of Variance (ANOVA) table for 100 seed weight at 
Ofcolaco in 2013 growing season   

Source DF        SS        MS     F      P 

REP     3 6.250E-04 2.083E-04 

Date    2 3.717E-03 1.858E-03 31.86 0.0006 

Error   6 3.500E-04 5.833E-05 

Total 11 4.692E-03 

 

 
Appendix A-43: Analysis of Variance (ANOVA) table for Days to flowering at 
Ofcolaco in 2013 growing season   

Source DF      SS      MS     F      P 

REP     3   42.92  14.306 

Date    2 1003.17 501.583 42.49 0.0003 

Error   6   70.83  11.806 

Total 11 1116.92 
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Appendix A-44: Analysis of Variance (ANOVA) table for Days to physiological 
maturity at Ofcolaco in 2013 growing season   

Source DF      SS      MS     F      P 

REP     3  98.000  32.667 

Date    2 744.000 372.000 42.92 0.0003 

Error   6  52.000   8.667 

Total 11 894.000 

 

Appendix A-45: Analysis of Variance (ANOVA) table for Grain yield at Ofcolaco 
in 2013 growing season   

Source DF      SS      MS    F      P 

REP     3  358254  119418 

Date    2 2472054 1236027 5.34 0.0466 

Error   6 1389424  231571 

Total 11 4219733 

 

Appendix A-46: Analysis of Variance (ANOVA) table for harvest index at 
Ofcolaco in 2013 growing season   

Source DF      SS        MS    F      P 

REP     3 0.01090 3.634E-03 

Date    2 0.00123 6.136E-04 0.21 0.8129 

Error   6 0.01716 2.861E-03 

Total 11 0.02929 

 

 
Appendix A-47 Analysis of Variance (ANOVA) table for dry matter at flowering 
at Ofcolaco in 2013 growing season   

Source DF      SS      MS    F      P 

REP     3  3300.0 1100.00 

Date    2  3950.0 1975.00 1.68 0.2633 

Error   6  7050.0 1175.00 

Total 11 14300.0 
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Appendix A-48: Analysis of Variance (ANOVA) table for dry matter at 
physiological maturity at Ofcolaco in 2013 growing season   

Source DF        SS        MS    F      P 

REP     3   6206252   2068751 

Date    2 2.522E+07 1.261E+07 9.63 0.0134 

Error   6   7854394   1309066 

Total 11 3.928E+07 

 

Appendix A-49: Analysis of Variance (ANOVA) table for lodging percentage at 
Ofcolaco in 2013 growing season     

Source DF      SS      MS     F      P 

REP     3  241.67   80.56 

Date    2 6112.50 3056.25 32.12 0.0006 

Error   6  570.83   95.14 

Total 11 6925.00 

 

Appendix A-50: Analysis of Variance (ANOVA) table for pest scoring at 
flowering at Ofcolaco in 2013 growing season  

Source DF      SS      MS    F      P 

REP     3 0.33333 0.11111 

Date    2 1.50000 0.75000 1.42 0.3125 

Error   6 3.16667 0.52778 

Total 11 5.00000 

 
 
Appendix A-51: Analysis of Variance (ANOVA) table for pest scoring at pod 
development at Ofcolaco in 2013 growing season   

Source DF        SS        MS    F      P 

REP     3   2.00000   0.66667 

Date    2 1.972E-31 9.861E-32 0.00 1.0000 

Error   6   2.00000   0.33333 

Total 11   4.00000 
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Appendix A-52: Analysis of Variance (ANOVA) table for days to Emergence at 
Ofcolaco in 2014 growing season   

Source DF      SS      MS      F      P 

REP     3  0.2500  0.0833 

Date    2 82.6667 41.3333 124.00 0.0000 

Error   6  2.0000  0.3333 

Total 11 84.9167 

 

 

Appendix A-53: Analysis of Variance (ANOVA) table for Plant height at 
flowering at Ofcolaco in 2014 growing season   

Source DF      SS      MS    F      P 

REP     3  72.917 24.3056 

Date    2 112.500 56.2500 1.53 0.2908 

Error   6 220.833 36.8056 

Total 11 406.250 

 

 

Appendix A-54: Analysis of Variance (ANOVA) table for Plant height at 
physiological maturity at Ofcolaco in 2014 growing season   

Source DF      SS      MS    F      P 

REP     3  16.667   5.556 

Date    2 554.167 277.083 8.49 0.0178 

Error   6 195.833  32.639 

Total 11 766.667 

 

 

 

Appendix A-55: Analysis of Variance (ANOVA) table for days to flowering at 
Ofcolaco in 2014 growing season     

Source DF      SS      MS      F      P 

REP     3   46.00   15.33 

Date    2 3590.17 1795.08 478.69 0.0000 

Error   6   22.50    3.75 

Total 11 3658.67 
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Appendix A-56: Analysis of Variance (ANOVA) table for days to physiological 
maturity at Ofcolaco in 2014 growing season   

Source DF      SS      MS      F      P 

REP     3   15.58    5.19 

Date    2 2673.17 1336.58 142.78 0.0000 

Error   6   56.17    9.36 

Total 11 2744.92 

 
 
Appendix A-57: Randomized Complete Block AOV Table for number of 
branches at Ofcolaco in 2014 growing season   

Source DF      SS      MS    F      P 

REP     3 0.33333 0.11111 

Date    2 5.16667 2.58333 7.15 0.0258 

Error   6 2.16667 0.36111 

Total 11 7.66667 

 

Appendix A-58: Analysis of Variance (ANOVA) table for number of sub-
branches at Ofcolaco in 2014 growing season   

Source DF      SS      MS    F      P 

REP     3  2.1067 0.70222 

Date    2 18.9600 9.48000 8.60 0.0173 

Error   6  6.6133 1.10222 

Total 11 27.6800 

 

 
 
Appendix A-59: Analysis of Variance (ANOVA) table for number of pods per 
plant at Ofcolaco in 2014 growing season     

Source DF      SS      MS    F      P 

REP     3  1154.2   384.7 

Date    2 53575.2 26787.6 9.97 0.0124 

Error   6 16121.5  2686.9 

Total 11 70850.9 
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Appendix A-60: Analysis of Variance (ANOVA) table for number of seeds per 
pod at Ofcolaco in 2014 growing season   

Source DF      SS      MS    F      P 

REP     3  6.9167 2.30556 

Date    2  7.1667 3.58333 1.98 0.2180 

Error   6 10.8333 1.80556 

Total 11 24.9167 

 

Appendix A-61: Analysis of Variance (ANOVA) table for 100 seed weight at 
Ofcolaco in 2014 growing season   

Source DF        SS        MS    F      P 

REP     3 2.500E-03 8.333E-04 

Date    2 1.667E-03 8.333E-04 1.00 0.4219 

Error   6 5.000E-03 8.333E-04 

Total 11 9.167E-03 

 

 
Appendix A-62: Analysis of Variance (ANOVA) table for Grain yield at Ofcolaco 
in 2014 growing season   

Source DF      SS      MS    F      P 

REP     3  480015  160005 

Date    2 2744348 1372174 9.72 0.0131 

Error   6  847403  141234 

Total 11 4071767 

 
 

Appendix A-63: Analysis of Variance (ANOVA) table for Harvest index at 
Ofcolaco in 2014 growing season   

Source DF      SS      MS     F      P 

REP     3     96.28 30.09 

Date    2 2519.70 1259.85 30.80 0.0007 

Error   6   245.45 40.91 

Total 11 2861.43 
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Appendix A-64: Analysis of Variance (ANOVA) table for Dry matter at flowering 
at Ofcolaco in 2014 growing season   

Source DF      SS      MS    F      P 

REP     3   7.000  2.3333 

Date    2  39.500 19.7500 1.23 0.3572 

Error   6  96.500 16.0833 

Total 11 143.000 

 

 

Appendix A-65: Analysis of Variance (ANOVA) table crop residues after 
threshing physiological maturity at Ofcolaco in 2014 growing season   

Source DF        SS        MS    F      P 

REP     3   5039694    1679898 

Date    2 4.716E+07 2.529E+07 14.39 0.0051 

Error   6 2.233E+07     1757004 

Total 11 9.527E+07 

 

Appendix A-66: Analysis of Variance (ANOVA) table for lodging percentage at 
Ofcolaco in 2014 growing season   

Source DF      SS      MS     F      P 

REP     3  408.33  136.11 

Date    2 3879.17 1939.58 38.26 0.0004 

Error   6  304.17   50.69 

Total 11 4591.67 

 

 

Appendix A-67: Analysis of Variance (ANOVA) table for pest scoring at 
flowering at Ofcolaco in 2014 growing season     

Source DF      SS      MS     F      P 

REP     3 0.91667 0.30556 

Date    2 7.16667 3.58333 25.80 0.0011 

Error   6 0.83333 0.13889 

Total 11 8.91667 
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Appendix A-68: Analysis of Variance (ANOVA) table for pest scoring  
At pod development at Ofcolaco in 2014 growing season   

Source DF      SS      MS     F      P 

REP     3 0.91667 0.30556 

Date    2 7.16667 3.58333 25.80 0.0011 

Error   6 0.83333 0.13889 

Total 11 8.91667 

 

Appendix A-69: Analysis of Variance (ANOVA) table for Oil content at ofcolaco 
in 2013 growing season  

Source DF        SS        MS    F      P 

Reps      3 7.529E-04 2.510E-04 

Planting  2 2.665E-03 1.332E-03 3.49 0.0988 

Error     6 2.291E-03 3.819E-04 

Total 11 5.709E-03 

 
 

Appendix A-70: Analysis of Variance (ANOVA) table for Oil yield content at 
Ofcolaco in 2013 growing season    

Source DF     SS     MS    F      P 

Reps      3  55405  18468 

Planting  2 411541 205770 6.65 0.0300 

Error     6 185567  30928 

Total 11 652512 

 

 

Appendix A-71: Analysis of Variance (ANOVA) table for Oil content at Ofcolaco 
in 2014 growing season   

Source DF        SS        MS    F      P 

Reps      3 2.200E-03 7.333E-04 

Planting  2 4.317E-03 2.158E-03 7.40 0.0240 

Error     6 1.750E-03 2.917E-04 

Total 11 8.267E-03 
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Appendix A-72: Analysis of Variance (ANOVA) table for Oil yield content at 
Ofcolaco in 2014 growing season   

Source DF     SS     MS    F      P 

Reps      3 102387  34129 

Planting  2 308005 154003 9.52 0.0138 

Error     6  97041  16174 

Total 11 507434 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



95 
 

ENTERPRICE BUDGET 

Appendix B-1: Enterprise budget of canola production at Syferkuil in the April 

planting in 2013 growing season 

SYFERKUIL :APRIL 2013 

Items Activity Unit Qty 
Price or 
cost/unit 

Valve or 
cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 1955     

  Sales of canola @ R85/kg     4,9 9578 

1,1 Gross income       9578 

2 Operating costs         

2,1 Pre harvest          

  Seed @R110/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 1 260 260 

  LAN 28 (50kg bag) urea 46%/50kg bag 5 325 1623 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity) month 4,5 650 2925 

2,2 Total pre-harvest costs       6753 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  

TOTAL COST SHOWN EXCLUDING 
CAPITAL COST       7093 

  Contingency: unknown (5%)       355 

  GRAND TOTAL COST       7448 

  MARGIN ABOVE COST SHOWN       R 2 130,22 
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Appendix B-2: Enterprise budget of canola production at Syferkuil  in the 

May planting in 2013 growing season 

SYFERKUIL: MAY 2013 

Items Activity Unit Qty 
Price or 
cost/unit 

Valve or 
cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 984     

  Sales of canola @ R85/kg     4,9 4822 

1,1 Gross income       4822 

2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 1 260 260 

  LAN 28 (50kg bag) urea 46%/50kg bag 5 325 1623 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity) month 4,5 650 2925 

2,2 Total pre-harvest costs       6753 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  

TOTAL COST SHOWN EXCLUDING 
CAPITAL COST       7093 

  Contingency: unknown (0.5%)       355 

  GRAND TOTAL COST       7448 

  MARGIN ABOVE COST SHOWN       -2626 
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Appendix B-3: Enterprise budget of canola production at Syferkuil in the June 

planting in 2013 growing season 

SYFERKUIL:JUNE 2013 

Items Activity Unit Qty 
Price or 
cost/unit 

Valve or 
cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 670     

  Sales of canola @ R85/kg     4,9 3283 

1,1 Gross income       3283 

2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 5 100 500 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 4 260 1040 

  LAN 28 (50kg bag) urea 46%/50kg bag 5 325 1623 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity) month 4,5 650 2925 

2,2 Total pre-harvest costs       7633 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  

TOTAL COST SHOWN EXCLUDING CAPITAL 
COST       7973 

  Contingency: unknown (10%)       797 

  GRAND TOTAL COST       8770 

  MARGIN ABOVE COST SHOWN       -5487 
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Appendix B-4: Enterprise budget of canola production at Syferkuil in the 

March planting in 2014 growing season 

SYFERKUIL: MARCH 2014 

Items Activity Unit Qty 
Price or 
cost/unit Valve or cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 614     

  Sales of canola @ R85/kg     4,9 3009 

1,1 Gross income       3009 

2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 1 260 260 

  LAN 28 (50kg bag) urea 46%/50kg bag 5 325 1623 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity)   4,5 650 2925 

2,2 Total pre-harvest costs       6753 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  
TOTAL COST SHOWN EXCLUDING 
CAPITAL COST       7093 

  Contingency: unknown (0.5%)       355 

  GRAND TOTAL COST       7448 

  MARGIN ABOVE COST SHOWN       -4439 
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Appendix B-5: Enterprise budget of canola production at Syferkuil in the April 

planting in 2014 growing season 

 SYFERKUIL: APRIL 2014 

Items Activity Unit Qty 
Price or 
cost/unit 

Valve or 
cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 506     

  Sales of canola @ R85/kg     4,9 2479 

1,1 Gross income       2479 

2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 1 260 260 

  LAN 28 (50kg bag) urea 46%/50kg bag 5 325 1623 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity)   4,5 650 2925 

2,2 Total pre-harvest costs       6753 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  
TOTAL COST SHOWN EXCLUDING CAPITAL 
COST       7093 

  Contingency: unknown (0.5%)       355 

  GRAND TOTAL COST       7448 

  MARGIN ABOVE COST SHOWN       -4968 
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      Appendix B-6: Enterprise budget of canola production at Syferkuil in the May 

planting in 2014 growing season 

SYFERKUIL: MAY 2014 

Items Activity Unit Qty 
Price or 
cost/unit Valve or cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 252     

  Sales of canola @ R85/kg     4,9 1235 

1,1 Gross income       1235 
2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 1 260 260 

  LAN 28 (50kg bag) urea 46%/50kg bag 5 325 1623 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity)   4,5 650 2925 

2,2 Total pre-harvest costs       6753 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  
TOTAL COST SHOWN EXCLUDING 
CAPITAL COST       7093 

  Contingency: unknown (0.5%)       355 

  GRAND TOTAL COST       7448 

  MARGIN ABOVE COST SHOWN       -6213 
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Appendix B-7: Enterprise budget of canola production at Ofcolaco in the April 

planting in 2013 growing season 

OFCOLACO: APRIL 2013 

    

Items Activity Unit Qty 
Price or 

cost/unit Valve or cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 2983     

  Sales of canola @ R85/kg     4,9 14617 

1,1 Gross income       14617 

2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 2 260 520 

  LAN 28 (50kg bag) urea 46%/50kg bag 6 325 1948 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity) month 4,5 650 2925 

2,2 Total pre-harvest costs       7338 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  
TOTAL COST SHOWN EXCLUDING CAPITAL 
COST       7678 

  Contingency: unknown (5%)       384 

  GRAND TOTAL COST       8062 

  MARGIN ABOVE COST SHOWN       6555 
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Appendix B-8: Enterprise budget of canola production at Ofcolaco in the 

May planting in 2013 growing season 

OFCOLACO: MAY 2013 

    

Items Activity Unit Qty Price or cost/unit Valve or cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 2284     

  Sales of canola @ R85/kg     4,9 11192 

1,1 Gross income       11192 

2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 2 260 520 

  LAN 28 (50kg bag) urea 46%/50kg bag 6 325 1948 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity) month 4,5 650 2925 

2,2 Total pre-harvest costs       7338 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  
TOTAL COST SHOWN EXCLUDING CAPITAL 
COST       7678 

  Contingency: unknown (5%)       384 

  GRAND TOTAL COST       8062 

  MARGIN ABOVE COST SHOWN       3130 
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Appendix B-9: Enterprise budget of canola production at Ofcolaco in the 

June planting in 2013 growing season 

OFCOLACO: JUNE 2013 

    

Items Activity Unit Qty 
Price or 
cost/unit Valve or cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 1884     

  Sales of canola @ R85/kg     4,9 9232 

1,1 Gross income       9232 

2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 2 260 520 

  LAN 28 (50kg bag) urea 46%/50kg bag 6 325 1948 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity)   4,5 650 2925 

2,2 Total pre-harvest costs       7338 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  
TOTAL COST SHOWN EXCLUDING 
CAPITAL COST       7678 

  Contingency: unknown (5%)       384 

  GRAND TOTAL COST       8062 

  MARGIN ABOVE COST SHOWN       1170 
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Appendix B-10: Enterprise budget of canola production at Ofcolaco in the 

March planting in 2014 growing season 

OFCOLACO: MARCH 2014 

Items Activity Unit Qty Price or cost/unit Valve or cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 1807     

  Sales of canola @ R85/kg     4,9 8854 

1,1 Gross income       8854 

2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 2 260 520 

  LAN 28 (50kg bag) urea 46%/50kg bag 6 325 1948 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Fuel month 4,5 650 2925 

2,2 Total pre-harvest costs       7338 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  TOTAL COST SHOWN EXCLUDING CAPITAL COST       7678 

  Contingency: unknown (5%)       384 

  GRAND TOTAL COST       8062 

  MARGIN ABOVE COST SHOWN       793 
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Appendix B-11: Enterprise budget of canola production at Syferkuil in the April  

planting in 2014 growing season 

OFCOLACO: APRIL 2014 

Items Activity Unit Qty Price or cost/unit 
Valve or 
cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 2825,9     

  Sales of canola @ R85/kg     4,9 13847 

1,1 Gross income       13847 

2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 2 260 520 

  LAN 28 (50kg bag) urea 46%/50kg bag 6 325 1948 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity)   4,5 650 2925 

2,2 Total pre-harvest costs       7338 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  TOTAL COST SHOWN EXCLUDING CAPITAL COST       7678 

  Contingency: unknown (5%)       384 

  GRAND TOTAL COST       8062 

  MARGIN ABOVE COST SHOWN       5785 
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Appendix B-12: Enterprise budget of canola production at Syferkuil in the May 
planting in 2014 growing season 
 
OFCOLACO: MAY 2014 

Items Activity Unit Qty 
Price or 
cost/unit 

Valve 
or 
cost/ha 

  Production of   canola/annum     (Rand) (Rand ) 

  Total size of enterprise ha 1     

1 Gross receipts         

  Yield of canola/ ha  kg 2818     

  Sales of canola @ R85/kg     4,9 13808 

1,1 Gross income       13808 

2 Operating costs         

2,1 Pre harvest          

  Seed @R120/kg kg 1,5 110 165 

  Herbicide(roundup)@5L/ha@R400/L L 4 100 400 

  Fertilizer:       0 

  Superphosphate(50kg/bag) bag 2 260 520 

  LAN 28 (50kg bag) urea 46%/50kg bag 6 325 1948 

  Pest control:       0 

  Pesticide L 12 30 360 

  Casual labour: @R75.00/d/12 labourers day 12 85 1020 

  Irrigation  (Electricity)   4,5 650 2925 

2,2 Total pre-harvest costs       7338 

  Harvest costs: ha 1 340 340 

  Total  harvesting costs       340 

  TOTAL COST SHOWN EXCLUDING CAPITAL COST       7678 

  Contingency: unknown (5%)       384 

  GRAND TOTAL COST       8062 

  MARGIN ABOVE COST SHOWN       5747 

 

 

 

 

 


