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INTRODUCTION

Optimisation of crop production requires, among a number of inputs, the selection of a
well performing cultivar. Sunflower cultivar trials, which are done since the nineteen
seventies in South Africa, have the aim to enable farmers to optimise sunflower

production through sound cultivar selection.

In this project, commercially available cultivars are evaluated in order to predict their
future yield performances and to assess their seed composition. This project is the only
unbiased effort in South Africa that strives to evaluate important cultivars in the main
areas of production. The information generated in these field trials on grain yield and

seed quality is not only available to farmers but to all interested parties.

MATERIALS AND METHODS

This project was conducted during the 2016/2017 season with the voluntary collaboration
of Agricol, Pannar, Pioneer and AGT. Seed companies entered 18 cultivars for evaluation
(Table 1) and supplied seed to the ARC-GCI which planned the field ftrials with
randomised complete-block design layouts with three replicates. Germination tests,
according to ISTA rules, were done on the supplied seed by a service provider (Senwes
Grainlink). Seed germination from all cultivars exceeded the 80% requirement (Table 1).
Seed from cultivars were packed according to trial plans and send to co-operators before

the onset of the growing season.

Four of the 18 cultivars were Clearfield types on which the use of the post emergence
broad leaf weed controlling herbicide mixture, imazapyr + imazamox (Euro-Lightning®),
is possible. In the field trials these cultivars were treated in the same way as the regular

cultivars and received no Euro-Lightning®.

Each collaborating seed company had to conduct at least one trial for each cultivar entry.
Agricol was supplied with seed for 6 trials, Pannar with 7, Pioneer with 4 and AGT with
1. Four trials were planted by the ARC-GCI. Trial sites were selected by collaborators

and the co-workers involved are listed in Table 2.

Eight trials were not successful due to sclerotinia, bird damage, replanting not harvested
or even not planted. Planting dates, amount of fertiliser applied, soil analyses and other

agronomic details from some successful field trials are reported in Table 3. Grain yields

1
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were recorded on these trials while the period from planting to 50% flowering was
recorded on three trials at Potchefstroom and two trials at Boskop and one trial at

Ventersdorp.

Yield data and seed samples were send by collaborators to ARC-GCI for analyses. Seed
from selected trials sent to SAGL for oil and protein content analyses. Yield data from 14
field trials were subjected to analyses of variance. Results from 1 trials were rejected due
to coefficients of variation exceeding the 20% limit. The regression line technique as
described by Loubser and Grimbeek (1984) was used to calculate yield probabilities for

cultivars at different yield potentials from the remaining 13 trials.

Yield probabilities were also calculated for 15 cultivars that were evaluated in 24 trials
during 2015/2016 and 2016/2017.

RESULTS

Days from planting to flowering

The mean number of days from planting to 50% flowering of cultivars (Table 4) ranged
from 67 (AGSUN 5264 and PHB 65A70) to 69 days (PAN 7080, PAN 7102 CLP, PAN
7156 CLP and SV 60064). Calculated across cultivars and planting dates, the period from

planting to flowering was 68 days.

Oil and protein concentration

The moisture free oil and protein concentrations of seed from eight trial localities, as
analysed by the Southern African Grain Laboratory NPC, are shown in Tables 5 and 6
respectively. The oil analyses were done with a Soxhlet apparatus while the protein
analyses were done according to the Dumas method.

The moisture free oil content for cultivars at the various localities varied from 36 to 54%

with an overall mean of 42%. Adjusted for a moisture content of 9% at which sunflower
grain is traded, the overall mean would be about 38%.

The highest mean oil concentration among localities was at Senekal (planting date 15
December 2016) with 47.8%. The locality with the lowest mean oil content of 42% was
Potchefstroom planting date was January 19, 2017. The highest oil concentration among
cultivars and calculated across localities, was SV 60064 at 46.2% followed by AGSUN
5264 at 45.9%

The average protein content varied from 18.3 to 20.5% among cultivars at the different

2
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localities. Among localities, Potchefstroom planted in January 19, 2017 had the highest
and Senekal the lowest protein content of 22.5 and 14.9% respectively. Calculated across
localities, AGSUN 5273 had the highest protein content (20.5%) followed by AGSUN 5264
(20.1) while PAN 7080 and PAN 7095 CL the lowest (18.3%).

Seed yield

The mean seed yield of cultivars at the respective localities is presented in Table 7. The
highest locality mean yield of 3.27 t ha' was obtained at Bainsvlei planted on 20"
December 2016 and the lowest of 1.38 t ha', at Potchefstroom planted 19t of January
2017.

The six best performing cultivars, in terms of average yield calculated over localities, were
PAN 7160 CLP, PAN 7102 CLP, PAN 7100, AGSUN 5272 and AGSUN 8251. The overall
mean yield for 2016/2017 was 2.25 t ha™', 13 % higher than the mean yield of 2015/2016.

No high oleic cultivars were entered for evaluation in 2016/2017. Four Clearfield cultivars,
PAN 7095 CL, PAN 7102 CLP, PAN 7156 and PAN 7160 CLP were entered. Two of
these cultivars namely, PAN 7160 CLP and PAN 7102 CLP had yields higher than the

overall mean yield of all cultivars.

Oil yield
Qil yield per unit area is the product of grain yield and seed oil content and presented in
Table 8.

The oil yield for cultivars at the eight localities varied from 0.93 to 1.27 t ha™' with an
overall mean of 0.93 t ha™'. The locality with the highest mean oil yield was Boskop and
Potchefstroom planted in December 18, 2016 at 1.4 t ha™'. Among cultivars, PAN 7100,
PAN 7102 CLP and PAN 7160 CLP had equally high values of 1.3 t ha™'.

Parameters calculated from the analysis of variance
The trial mean yield, standard error of the trial mean and other parameters, calculated for
each locality, are shown in Table 9. These parameters are presented for the evaluation

of individual trials.

Regression line coordinates at different yield targets

Regression line coordinates at different yield targets, the overall mean yield, the intercept
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and slope from the regression line and yield stability (D-parameter) are shown in
Table 10. The coordinate values of a particular cultivar are estimates of the mean
expected vyield at corresponding yield potentials. These values take the cultivar X
environment interaction into account but not the vyield stability. These values are
accordingly not reliable for cultivar selection. Individual cultivar regression lines for
2016/17 are shown in Figure 1 and for the 15 cultivars evaluated in 2015/16 and 2016/17
in Figure 2.

The vyield stability of cultivars varied up to 21 fold among cultivars (Table 10). Cultivars
which had exceptionally high stabilities (D-parameter < 0.05) were, P 65LL02, AGSUN
5278, P 65LL02, and P 65LP54.

Yield probability

The yield probability of a cultivar, is the probability of exceeding the mean yield of all
cultivars, at a particular yield potential. The yield probabilities of all 18 cultivars for
2016/17 are shown in Table 11. It takes account of both the cultivar X environment
interaction and the yield stability and is therefore a reliable measure for cultivar choice.
Yield probabilities higher than or equal to 60% in Table 11 indicates which cultivars would

be sensible choices at the various yield potentials.

The yield probabilities of 15 cultivars evaluated in 23 trials in 2015/16 and 2016/17, are

shown in Table 12. Tables 11 and 12 should be used jointly for cultivar selection.

Acknowledgements
Funding from the QOil and Protein Seed Development Trust and the participation of

Agricol, Pannar, Pioneer and Syngenta (AGT) are gratefully acknowledged.

References
LOUBSER, H.L. & GRIMBEEK, C.L., 1984. Cultivarevaluasie: ‘n vergelyking tussen
verskillende tegnieke. In: Notule van vergadering gehou deur die ondersoekkomitee na

cultivarprogramme by die NIGG te Potchefstroom.

39
South African Sunflower Crop Quality Report 2016/2017 Season



Table 1

Cultivars evaluated, seed germination rate and supplier company 2016/2017

Germinated (%)*

Cultivar Company
Normal Abnormal Dormant/dead

AGSUN 5264 97 2 1
AGSUN 5270 90 - 10
AGSUN 5272 97 2 1 Agricol 4
AGSUN 5273 98 1 1
AGSUN 5278 97 1 2
AGSUN 8251 95 1 4
PAN 7080 99 - 1
PAN 7095 CL 96 3 1
PAN 7098 99 1 -
PAN 7100 100 - - Pannar e
PAN 7102 CLP 92 8 -
PAN 7156 CLP 99 - 1
PAN 7160 CLP 98 1 1
P 65LL02 99 0 1
P 65LL14 84 4 12

Pioneer &
P 65LP54 100 - -
PHB 65A70 96 3 1
SV 60064 95 4 1 AGT m
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Oil yield (t ha) of cultivars at selected localities 2016/2017

Table 8

uesjy

o [e)ouag

L102/10/61 ¥
Wo0.3sjay2jod

9102/1/180 V
Wo00.3sjay2jod

9102-11-60
v
wooJ)sjaydod

L102/10/1}
v [BPSONO

L10Z/10/¢
¥ neplag

L10Z/10/€)
v doysog

o wayajyisg

Cultivar

1
1
1
1
1
1
2
2
1
1,2
1,3
1,3
1,2
0,9
1,0

e

G e O] e e S b e e e

rFrrrrrrmrrrrrOrrrrr oo v O v

0,4
0,5
0,5
0,4
0,7
0,6
0,7
0,4
0,7
0,6
0,6
0,6
0,8
0,6
0,5
0,6
0,4
0,7

1) SEOL (1 57 1 Y RE S SE 0 156G B e 6 sy s

L il il el vl vl vl vl i vl v vl vl vl vl el vl v

SE O e i S T S B ] e G5 SE O 60 ST 6]

A unl wnl wl wl wnl e e S e . v e w w e w wa w

CNO-Or—-QCQOrOr " NO— OO

rTrTrrTrrTrrrrrrrvmrorerr e v 00

1,0
1,3
1,1
0,9
0,9
0,9
1,1
1,0
0,8
0,8
0,6
0,9
1,1
1,2
1,1
0,7
0,8

1 bl

v, 9 (@ 1) 69 @ ) @)y ) 69 ) ) 00 B9) 20 &) N

Ll i il vl vl v vl il el vl v vl v vl i i vl v

e

rFrrrrrrrrOrrOrrrr T v O

oo
TeRRes 5 000

NN NNNA ,Q
05 B0 Ny 3288388853
222222954000 rr -8
DDDDD2D2JJJMNNMNMNMNNMNNMNOGS
NNONOOONLOLDZzZZzZZzZzZzZzZzmn©
QOO0 OQO00O0LLLLLLLI >
D O A A G W I N e e N N N N )|

47
South African Sunflower Crop Quality Report 2016/2017 Season

1,0 1,1 1,2 1,4 0,6 1,3

1,4

1,1

A ARC-GCI; e Pannar; 2 Pioneer,

Mean

o AGT Foods

« Agricol;

12



€l

SPOO4 | Dy B ‘I98Uold ¥ ‘Jeuued e {D9-OyV V¥ ‘[0ouby ¢
€L'0- €10 ¥0'0- Joug 0LCL .10 9z'c £102/10/81 # diopsiajuapn
9/'0 vL'0 1G0 GL'6lL 0S8l 120 ¥9C 9102/CL/S| e |eXduss
190 GL'0 o¥‘0 or'el ov‘9lL €L'0 8c’l /102/1L0/61 ¥ wooss}aydlod
650 9L‘0 ze'o oL‘L 0coL 8L‘0 FAVR 9102/21/80 ¥ wooasjayolod
v10 GL'0 S0'0 ov'e 080l €L'0 zL'e 9102/1L/€C ¥ wooss}aydlod
6.0 €L'0 Gs'o 09'8 0L'L €L'0 z8'c 9102/11/60 ¥ Wwoo4sjdydjod
710 GL0 S0'0 00°'€ 00°cl .10 zv'e 2102/1L0/LL ® 1epsOnO
99'0 GL'0 6€'0 oe'el 091 12’0 14%4 £102/10/€0 ¥ nepta
G0 v10 0S50 9'8lL 0,81 zz'o .0C 91L02/0L/5C e sewjeQ
v2'0 ¥1°0 8¥'0 15'6 6'6 8L‘0 AN 2102/10/€l @ doysog
€9°0 GLo 9€0 09°LL 0S'GlL 620 Gz'e 9102/LL/¥L @ doysog
GS0 910 620 0LLL 0S8l 820 09'¢c O wsysjylag
LL°0 GLo ¥0°0 GL'¢E 7’8l Ggeo lC°€ 9102/21/0C e IS|Asuleg

u (®)as } A9 (%) A2 3s Anmu_\“v fleoe

A1je20] yoes je ejep p|aik 10y aouelLieA Jo sisAjeue ayj wolj paje|nojes siajaweled 6 a|gel

48
South African Sunflower Crop Quality Report 2016/2017 Season



vl

80°0 G8‘0 600 Gz'e L0°‘€ ¥9°c zz'e 6.1 €1 ¥6°0 79009 NS
9L‘0 G6°0 0z'o- A €L'e g9'C 8Lc 0L°L €zl G0 0.VvS9 9Hd
90°0 00°L ¥2'0 6.C v.'€ vz'e v.C ve'e 17" vz'L d10 0912 Nvd
600 16°0 LE0 €9°C 0S‘c v0‘c 65°C €Le 89°L 2zl d10 991/ NVvd
100 2z’ 8€°0- €LC 68°c 8z'c 192 902 S¥'L ¥8°0 d10 ¢0LL NVd
60°0 ELL L1°0- LLC 6.°€ zz'e 99°C 60°C €Sl 960 00LZ Nvd
rAN0 €Ll 17Al ¥9°C clL'e GL'e 65°C AVl ov'L 68°0 860Z NVvd
[rAl0) 2s'o 2oL ge'e 82 85°¢C 2e'z 902 08°‘L vSG'L 10 G604 NVvd
0L0 og‘L L2°0- 09°C ¥8°'€ 6lL°€ 124 68°lL vz'L 650 0804 Nvd
G000 clL0 190 0s°C 6lL°€ €8°C VA4 L'z Gl 6€°L 79d199 d
600 90°L 910- 124 GG'e 2o‘e 6v'c 96°L eVl 06°0 711199 d
00 90°‘L L1°0- €52 12°R> Lo‘e 8v'e G6°lL A" 68°0 c0T1189 d
60°0 260 LE0 792 €G°e ,0°€ 19C gLz 69°L €zl 1GZ8 NNSOV
G0‘0 €0 850 Gv'e viL'e 112 Lv'e ¥0°'C 89°L LETL 8225 NNSOV
80°0 vzl €G°0- 29'C 18 6lL€ 152 G6°lL €e'l L0 €125 NNSOV
€L0 Gzl €G°0- 992 Gg8'c zz'e 09°C 16°L Gge'lL 2.0 ¢.2ZS NNSOV
60°0 660 rAN0 €9°C 65°€ 60°€ 09°¢C oLz 19°L LLYL 0425 NNSOV
80°0 LO°L 120- 9€°C €€’ 28'c 2e'e 18°L LE‘L 080 7929 NNSOV
Jajaweled G'¢€ € G'¢ 4 Gl %
-a ado|s jdaoialuj abelany (eu 3) 1enusod PIoIA JeAlnd

£102Z/910Z S|enuajod pIaik Juaiayip je S9jeulpiood aul| uoissaibay 0| algel

49
South African Sunflower Crop Quality Report 2016/2017 Season



Gl

6 Ll Ll ve ve cY #9009 NS
[ Lz zc ve 8¢ ze 0.VvS9 dHd
18 €8 ¥8 €8 18 8/ d70 0912 Nvd
0S GG 19 G9 69 W] d10 9512 Nvd
06 8 €/ 8G 144 ze d70 2¢0LZ Nvd
08 9/ 0. 19 €S ot 00LZ NVd
(W 99 09 2S o 8% 860. NVd
Ll 0C Ge GG L. 18 10 G60L NVd
Z8 W GG .€ ve ol 0804 NVd
ol €C St 89 ¥8 z6 vSd1S9 d
9G €G 6t St zv ot vi11s9 d
.S zS ot 8% .€ 14> co11s9 d
€S 6S ¥9 89 L2 z. 1628 NNSOV
8 Ll Ge .S G/ G8 8125 NNSOV
€8 V. 6S 1937 o€ ze €.25 NNSOV
08 z. 19 Ly o¢ .2 2,25 NNSOV
09 19 €9 29 29 19 0425 NNSOV
(0] 82 /2 12 8¢ o€ Y925 NNSOV
G'¢ € S'¢C r4 S’1 l
(,-e4 3) [enuajod piaiA Al
sjenuajod pjalAk Juaiayip 3e L10Z/910Z SieAnnd jo (%) Ayjiqeqoid p|atA LI d|qeL

50
South African Sunflower Crop Quality Report 2016/2017 Season



9l

6l &, lC ce 8¢ 4% 04VS9 dHd
°1°] [4°] 6/, G/l 0L g9 d1D0 0912 NVvd
28 A 0L 29 €9 S d10 20l /2 NVvd
79 19 6S 9G €9 (0] 00l 4L NVYd
09 6S 69 3G 89 9g 860L NVd
@, o¢ 6¢ 61 69 89 10 6604 NVYd
8/ €/ 99 89 0S (A4 0804 NVYd
174 174°] (°1°] o] YAS] 9¢ 7171159 d
1748 174°] 9¢ 9g 89 89 2071189 d
€S €g ag 1% 9g 9g 1628 NNSDOV
61l 14 €e ey ¢S Z9 8225 NNSOV
v/ g9 (°1°] 1874 149 T4 €225 NNSOV
€/l 99 6S 0S ey Ge ¢/.2S NNSSDV
€9 09 89 o] €9 (0]°] 0425 NNSSDV
L[k 14" 8l €c 6¢ 9¢ 7925 NNSOV
3 € Sz 2 Sl b

JeApnd

(1-ey 3) renuajod pIaiA

sjenuajod plaik Juaiayp e £10Z/910Z PU. 910Z/SL0Z SIeARIND jo (%) ANjiqeqoid pIsIA  Z| dlqel

51
South African Sunflower Crop Quality Report 2016/2017 Season



Figure 1 Regression lines for cultivars 2016/2017
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Figure 2 Regression lines for cultivars 2015/2016 and 2016/2017
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