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A look at sunfl     wer 
performance under CA

Producer-led transformation of agricultural 
production systems based on conserva-
tion agriculture (CA) principles is gathering 
momentum globally as a new trend for the 
21st century. Worldwide the area under no-
tillage is currently estimated at 157 million 

hectares. 
Since 2008/2009, CA cropland has expanded at 

an average rate of some 10 million hectares per year, 
showing the increased interest of producers and na-
tional governments in this alternate production con-
cept and method. The greatest rate of adoption has 
been observed in North and South America as well as 
in Australia and Asia, and more recently in Europe and 
Africa, where the awareness of and support for CA are 
on the increase.

What is CA?
The principles of CA include minimal soil disturbance 
(reduced tillage or no-till), retaining crop residues on 

the soil surface to produce a layer of mulch as well as 
multiple cropping (for example crop rotation). Several 
studies have shown that the retention of crop residues 
on the soil surface, crop rotation and reduced tillage 
under CA practices may induce higher soil organic 
carbon (SOC) and nitrogen (N) levels compared with 
conventional tillage practices. By emitting less car-
bon dioxide and capturing more carbon in the soil, 
CA helps counter the effects of global warming. Im-
portant benefi ts of CA are that runoff and soil erosion 
are slowed down, water infi ltration improves and soil 
quality is restored. This in turn improves the effi ciency of 
grain production, while enhancing sustainability.

CA in South Africa
In South Africa, the best adoption rate has been in 
the Western Cape, with nearly 80% of producers hav-
ing no-till machinery. There is a strong group of no-till 
producers in the Bergville and Winterton areas of 
KwaZulu-Natal. These areas lead the way with CA in 

N RATE (KG/HA) TILL NO-TILL N RATE (KG/HA) TILL NO-TILL N RATE (KG/HA) TILL NO-TILL
2013/2014 2014/2015 2015/2016
0 142 144 0 144 139 0 178 177
25 145 147 30 150 163 30 177 190
50 156 145 60 187 184 60 192 209
75 157 157 90 186 196 90 197 210
Tillage NS NS NS
Nitrogen ** ** *  
T x N NS NS NS

N RATE (KG/HA) TILL NO-TILL N RATE (KG/HA) TILL NO-TILL N RATE (KG/HA) TILL NO-TILL
2013/2014 2014/2015 2015/2016
0 428 437 0 472 476 0 456 449
25 423 433 30 467 463 30 447 430
50 428 427 60 449 454 60 440 404
75 432 423 90 449 450 90 446 417
Tillage NS NS **
Nitrogen NS ** *
T x N NS NS NS

PROTEIN CONTENT (G/KG) OF SUNFLOWER SEED AS AFFECTED BY SOIL TILLAGE SYSTEM 
AND NITROGEN FERTILISATION RATES IN 2013/2014, 2014/2015 AND 2015/2016. 1

OIL CONTENT (G/KG) OF SUNFLOWER SEED AS AFFECTED BY SOIL TILLAGE SYSTEM 
AND NITROGEN FERTILISATION RATES IN 2013/2014, 2014/2015 AND 2015/2016.2

NS = not signifi cant, T = tillage, N = nitrogen 
*Signifi cant at the 0,05 probability levels
**Signifi cant at the 0,01 probability levels

NS = not signifi cant, T = tillage, N = nitrogen 
*Signifi cant at the 0,05 probability levels
**Signifi cant at the 0,01 probability levels
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the country. As producers from all over the 
country realise the benefi ts of the system, 
especially in drier years, many adopt some 
form of CA. 

Sunfl ower production under CA
In North America, the no-till sunfl ower 
adoption rate varies. The outcome of fi elds 
surveyed in 2011 showed that 100% of the 
sunfl ower area in South Dakota was under 
no-till, while 100% in Manitoba was conven-
tionally tilled. Other states like Vermont was 
at 88% and Minnesota at 78% conventional 
tillage. There has been a positive trend dur-
ing the past years for more sunfl ower hec-
tares being planted using no-till farming 
practices in the Great Plains region. In the 
Pampas region of Argentina, the relative 
low adoption rate of no-till sunfl ower pro-
duction is attributed to a lack of information 
on agronomic practices. Due to a lack of 
experience and knowledge, South Africa is 
lagging behind in the conversion to CA sys-
tems, especially with sunfl ower production. 
Although producers are eager to adopt CA, 
a lack of locally developed guidelines and 
experience deters CA adoption. 

Response of sunfl ower to CA
The yield response of sunfl ower to CA, espe-
cially to no-till, has been recorded in several 
studies abroad and the results are contra-
dicting. In two cases, yield increases were 
found. Higher no-till sunfl ower yields were 
recorded in two out of fi ve years in Kansas 
in the USA. In Spain, no-till resulted in higher 
sunfl ower yields than conventionally tilled 
soil only in dry years with less than 490 mm 
of rain. Several researchers reported neutral 
effects – mostly on clay soils. Tillage com-
pared to no-tillage had no effect on sunfl ow-
er yield on a clay loam soil in Texas as well as 
on a clay soil in North Dakota. On a vertic 
soil in Morocco, tillage treatments including 
no-till also had no effect on sunfl ower yield. 
Similar results were found in Brazil, and on 
clay loam soil in Turkey, Iran and in the 
Pampas region of Argentina. Reduced no-
till sunfl ower yields are also reported. At 
Hyderabad in India, conventionally grown 
sunfl ower produced an 80% higher yield 
than no-tilled sunfl ower on a sandy clay loam 
soil. Strip-tilled sunfl ower had an 11% higher 
yield than no-tilled sunfl ower in Kansas.

A three-year fi eld trial at Potchefstroom, 
planted on an Avalon soil, showed that 
plant height, biomass as well as nitrogen, 
phosphorus, potassium and sulphur content 
of the biomass were affected at different 
growth stages by tillage system and/or ni-
trogen fertilisation. Calcium content was the 
only variable unaffected by tillage system or 
nitrogen fertilisation. Uptake of all elements, 
which is derived from the biomass and its 
elemental concentrations, was affected in 
most seasons by one or by both factors. This 
indicates that the uptake of nutrients is af-
fected by an interaction between seasonal 
weather, especially rainfall, and both tillage 
and nitrogen fertilisation. No differences in 
diseases, pests and weeds were observed 
between tillage systems, nor among nitro-
gen fertilisation rates.  

Graph 1: Sunfl ower yield response to different tillage systems and different 
levels of nitrogen fertilisation in the 2013/2014 season.

Graph 2: Sunfl ower yield response to different tillage systems and different 
levels of nitrogen fertilisation in the 2014/2015 season.

Graph 3: Sunfl ower yield response to different tillage systems and different 
levels of nitrogen fertilisation in the 2015/2016 season.
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 Effect of tillage on sunfl ower seed yield
The mean sunfl ower seed yield under the no-till system was sig-
nifi cantly lower (15%) than that of the tilled treatment in 2013/2014 
(Graph 1 on page 87). This difference declined to a non-signifi -
cant 9% in 2014/2015 (Graph 2 on page 87), followed by a signifi -
cant advantage of 34% of the no-till system over the yield of the 
tilled system (Graph 3 on page 87). This is probably a refl ec-
tion of the typical trend, often found for soil which is in transi-
tion from an unstable tilled to a stable no-till system, where the 
soil’s physical, chemical and biological properties are at or 
close to its optimum. Additionally, sunfl ower yielded higher under 
no-till than conventionally tilled soil during the 2015/2016 growing 
season, which might be due to the drought. Similar results were 
noticed for the maize trials in North West.

Nitrogen fertilisation under CA
Results from the study conducted at the ARC-Grain Crops in 
Potchefstroom over three seasons, indicated no signifi cant till-
age systems x nitrogen fertilisation rates interaction. This indicates 
that the slopes of the yield to nitrogen rate response curves of the 
tillage systems are similar, implying that any further increase of 
nitrogen fertiliser from the recommended initial application does 
not result in an increase in yield (Graph 1, 2 and 3 on page 87).

Effect of tillage system and nitrogen 
on sunfl ower oil and protein content
Seed protein content improved in all seasons with increasing ni-
trogen application rates, confi rming previous results, while using 

different tillage systems have no signifi cant effect on seed protein 
(Table 1 on page 86). The seed oil content was affected by both 
factors (tillage and nitrogen), but without any interaction between 
them in one or more seasons, indicating that the effect of tillage 
systems and nitrogen fertilisation on the seed oil 
content is unpredictable (Table 2 on page 86). 
 
Conclusion
The mean seed yield of the no-
till system was signifi cantly lower 
than that of the tilled treatment 
in the fi rst growing season. The 
difference declined to non-
signifi cant in the second sea-
son, followed by a signifi cant 
advantage of 34% of the no-till sys-
tem over the yield of the tilled sys-
tem. 

Seed protein content improved 
in all seasons with increasing nitrogen ap-
plication rates. The seed oil content was af-
fected by both factors, but without any interaction. 
This indicates that the effect of tillage systems and 
nitrogen fertilisation on the seed oil content is unpre-
dictable. 

dicating that the effect of tillage 
on the seed oil 
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KynoPop® 

Vinnige begin en 
sterk saailinge.

KynoPlus® - NPKS 
plantermengsel 

ondersteun potensiaal in 
die mielieplant.

Mielie OEMFF® B16
Voedingsondersteuning 

gedurende stuifmeelstort, 
bestuiwing en bevrugting.

KynoPlus®-mengsels  
Foli-Grande® of 

Foli-Plus®
Voedingsondersteuning

om graanvul te verbeter.

KynoPlus® 

Verhoog beskikbare 
stikstof in die grond.

KynoPlus®-mengsels
Plaas stikstof, fosfaat en 
kalium in die grond. 

KynoPlus® en
KynoPlus®-mengsel
Verbeterde voeding 
wanneer die mielieplant
dit die nodigste het. 

Mielie OEMFF®
’n Blaarvoeding om die 
effektiwiteit van die 
mielieplant te verbeter.

KynoPlus®  is geregistreer as kunsmis groep 1  – Reg. No: K8024, KynoPop® Reg. No: K9101, Mielie OEMFF® Reg. No: K8702, 
Foli-Plus® Reg. No: K9397 en Foli-Grande® Reg. No: K8045 (Alle produkte is geregistreer onder Wet 36 van 1947)
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Voedingskedulering™ 
belyn met plant-  
ontwikkeling.

Met Kynoch se innoverende en pasmaak-
produkte, kan jy bemesting volgens jou
mielieplante se behoeftes en groeistadiums
toedien. So verseker Kynoch dat jou
mielieplante kry wat hulle nodig het,

wanneer hul dit die nodigste het. 

Verbeterde doeltreffendheid  

deur innovasie

Praat met ons oor hoe jy die  

Voedingskedulering™ in jou
gewasbestuur-program kan
implementeer.

www.kynoch.co.za

Farmisco (Edms) Bpk. h/a Kynoch Fertilizer 
Reg. No. 2009/0092541/07 

Don’t just innovate, #KynoVate.

@KynochFertilizer
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