Evaluation of sunflower cultivars:
2013/2014 season

ARC-Grain Crops Insfitute in collaboration with the followang seed companies:
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NTRODUCTION

Optimisation of processes in any ndustny s key to Hheir SUCoess

triaks, which are done since the early nineteen seventies in South Africa, have the am p
enabe farmers o optimse snflower produdciion thrioegh sound culiivar selection.

in this project, coommerdaly available oultivars ane evaluated in order o predict e fullre
vield performances and 1o assess their seed composition. This project is the only unbiased
effortin South Africa that sirives to evaluate ol he impariant cultivars in the man ancas of
prxiuction. The infonmakon generaied in iield ials on gran yiekl and seed quality s not
only avalable to fanmers but to all mterested parlies.

MATERIAL § AND METHODS

This project was conducied dauring the 20113024 season with the voluniary collaboration
of Agpicol, Capstone, Parmnar, Fioneer and Synpentia. Seed companies emtered M) cultivars
Tor evaluaiion (Tabie 1} and supplied seed to the ARC-GCI which planned Beid iials with
randomised complele-biock design ayvouls with three epicates. Germnation tests,
acoomding to ISTA nides, were done on the suppied seed. Seed germination o all
culiivars exceeded the 40% equiement (Table 1) Seed fom oetivars wene packed

acoonding to Al plans and send o co-operators before the onset of the rowing season.

Six of the A culivars were Clearfield hypes on which ise of the post emergence broad leal
weed comroling herbicide maramox herbicide, i possible. These culivars was treated in
the same way a5 the requiar cullivars and received no IMazamnox herbidde.

Each collaboraling seed company had to conduct at least one lial for cach cultivar endry.
Four trials were done by the ARC-GCI, six by Agricol, one by Capsione, ten by Pannar,
two by Pioneer and two by Syngenta Trial sites were selecied by collaboraionrs and the
peopie malved are iSed in Table 2. Planting dates, anount of ferllliser appied, sod
analyses and ather agmonamic detals from some field inals ae reported in Tabie 3. Gran
yields were recorded on all rials while the period from planting to 5% flowerng was
recorded on selected frials only.
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Yield data and seed samples were send o ARC-GCI for analyses. The seed were
analysed by a service provider using e Mear Infrared Speciroscopy method. Yield data
fom all field trals were subjected to analyses of vasance and the regression ine
technique as described by Loubser and Grimbeek {1984) was used to calculate yvield
probabdities for cullivars at different yield potentials. Six of the 25 irials failed due poor
crop estabishment or, were ejected due o coefiicents of vanation exceeding 21%. This
report contains resulls of successiul irials only.

HESLULTS

Days from planting fo flowering

The mean number of days from planting o 50% flowening of cullivars ranged fom 58 1o 75
days (Tahle 4). Caloulaied acrss cultivars and localities, This penod was 67 days. Armong
culiivars, S5 4045 had the shorlest period 62 days and CAP 4001 e longest penad from
planting o flowerang at &) days.

Dil and protein concentration
The moshere free o and poiein concentraiions of the seed ane shown in Tables 5 amd 6,

respectively. The ol analyses werne done with a Soxhiet apparahss while the proiein
analyses were done accaning to the Dumas method._

The ol comtent for cultivars at the varnous lpcaliies vaned from 31 to 53% with an overall
ez Of 2% Aclusied for a mosshee content of Q% at which sunflowss orain is traded the

L1 ] EREE B EmAsmaER R R RS LR B WA RS FE AEA MR s n L = Y R - R

cverall mean would be abourt 359%.

The highest mean oil conceniration among liocailies was at Poichelsiroom (planing dake
I Novernber A113) with 4B%. The locality with the lowest mean ol conient of 399 was
again Polchef=iroom at the relative late planting date of 20 January 2014 The highest od
concermration amon] oullivars and calculated aooss Iocallies, was found to be Agsun
H264 at 47%.

The pmoiein coment vaned fram 10 to 22% among oullivars at the different locailies.
Among locallies, Polchefsiroom had both the mean highest and lowest proten conents of

" o] 44 ﬂL h1 e L i s Bt "I T rmparll "AY Bw e s WA A f"'-l-l alrwkwnrll
S i 11 =F IS LIRS L §F oIl R O LF Uil T F S0 15T, lmﬂ'“’_ il oA N B _Hm

lncalities, Aqsun 5264 highest prolein coment (18%) and PAN 49 the Iowest
(16%).
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Seed yield
The mean seed yield of cullivars at the respective localties is presented i Table 7. The

highest trial mean yield of 3.66  ha ! was oblained at Boskop planied on 49 January 2014
and the lowest of 1 20 1t ha!, at Setllers.

The six best performing culivars, interms of average vield caloulaied over localilies, were
PAN TOBO, PAN TM8, PAN 7094, PAN 7100, AGSLIN 5270, and AGSLN B251. The
cverall mean yield for 201374014 was 2411 ha, about 14% higher than that of the
212113 season.

Mo high oleic culivar was enfered or evaluation in 2H3M4. Three Clearheld cullivars,
PAN fIO5CI, PAN T1MCL and PAN FI2CLP were entered. The mean vield of
PAN TI95CL was 2% higher and the mean yield of PAN 711G and PAN 710201 P ahout
4% lower, than the overall mean yield.

il yiedd

Oil yeeld per unit area s the product of grain yield and seed ol conlent and it s presented
in Table 8. The prformance of ouliivars regarding o yiekd = of mnporiance 1o Eemers whio
are compensaied for seed oil conceniration.

The ol yield for cultivars at e vaxious localiies varied fiom 047 to 1.901 ha?! with an
overall mean of 111 t ha'. The localty with the highest mean oil yield was Boskop at 1.58
t ha'. The culiivar with the highest mean of yvield was AGSUN 5270 with 1 .21 thal

Farameiers calculaied from the analysis of variance

The trial mean vield, standard ermor of the il mean and other paramelers, calculated for
each locality, are shown n Table 9. These paramelers ae presemted for evaluation of
individual trials.

Regression ine coondinaies al different yvield tagels

Regression ine coordinates at different yield tarpets, the overall mean yield, the intercegst
and slope from the regression ine and yickd stabilty (D-parameter}are shown in Tablke 10.
The coordinate values of a parlicular culivar are estinales of the mean expected yield at
coresponding yviehd polenials. These values take the cultivar X emdronment meraction
intn acoount bt not e yek] siablity. These values are accordngly not rekable for cultivar
selechion. Individual regression lines for 114514 are shown in Figure 1 and or culevans
evalugied in 2112713 and 20134 in Figure 2.
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The yiekl stabilty of oultivars varied nearty nine fold among cultivars. Cultivars which had
exreplionally high Sahiiies (DHparameier = 0.03) were, AGSUN B291, PAN /0332, PAN
7100, PAN T1O02C1LF AND SY 4200

Yiekd probabilily

The: yield pmobabilly of a cultivar, is the pmbablity of exteeding The mean yield of all
cultivars at a particular yviedd polential. The yield probabiiees of all 20 cultivars for 201.3M4
are shown in Table 11. It iakes account of bath the the cultivar X enviranment mleraction
and e yvield stablity and is therefore a refable measure for culliivar choice. Yield
probabdities higher than 50k are shown in bold print i Table 11 and ndicales which

cultivars would be a sensibie choice at the vaous yickl poleniials.

The yield probabiities of 14 cullivars evaluated in 34 mals in 01213 and 1314, ae
showm in Table 12. Tables 11 and 127 should be wsed jointty for cultiver selection.
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Table 1

Cultivars evaluated, seed germination rate and supplier company

2013/2014
Germinated (%)*
Cultivar Company
Mormal Abnormal Dormant'dead

Apsun 5264 1| T z
Apsun 5270 or 3 1]
Apsun 5271 B 11 b

Adpicol &
Apzun 5278 ) 4 1]
Ap=un 529 53 & 1
Apsun B2%1 or 2 1
CAF S0 5 ) ) Z Capsione ¢
PAN /D33 1) 3 1
PANM 7TAO o5 4 1
PAN JD57 85 4 1
PAM 7DBO on .J 1]
PAM 7D58 o5 1 1] Pannar =
PAM 71D0O o6 3 1
PAN JDO5C1 5r 1 2
PAN F1D1CL BG 4 ¥
PAM 71D P or ] 1
PHBE 65825 od 3 3

Pioneer g
PHBE 55870 04 L 1
SY4200 oR 1 1

Syngenta o

SYaoas BS T 4
" Accwring o ISTA ke
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Locality and planting date

Table 4 Number of days from planiing to 50 percent Aowering of cullivers al selecied localilies and planting dates 20133014
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The moisture free seed od conceniration (%) of cultivars at selected localiies 2013014
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Ohl yield {t ha} of cullivers at selecied localities 20132014
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Yield probability [%) of cullivars 201314
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Figure 1: Regression lines for culfivars 20132014
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Figure 2: Regression lines for cultivars 201272013 and 20132014
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