
HELIA, 14, Nr. 15, p.p. 117-122 (1991)

SUNFLOWER _ A POTENTIAL CROP FOR THB U.K.

V.J. Church ancl C.J. Rarvlinson

Ilothanrstcd Expcrinrcntal Stâlion. I Iarpcnclcn. I lcrrs, AI-5. ZIQ. UK

SUMMAI{Y

Sunflowcr grorvn in thc [JK procluces a high quality oil but fcw commcrcially available
varictics arc su[ficicntly carly nraturing for our northcrn climate. Varieties maturing within
140 days arc rcc;uirccl :rs ltawcst. a[lcr thc cnd oI Scptcmbcr incrcascs the risk oI disease and
an unacccptably high sccd moisturc contcnt. Many aspccts ofagronomic practice ând methods
of discasc control wcrc cxanrincd in ordcr to sclcct thosc most suitcd to UK conditions. More
than 200 varictics a ncl hrcccling lincs rvcrc grorvn during thc pcriocl 1985-1 990. Data are given
on the phcnology and viclcl o[ sclcclc(l varietics, as alfccted by sowing datcs, row spacing, seed
ratcs ând lungicidcs. If a widcr rangc of carly maturing varictics, which meet specified
phcnological ancl yiclcl critcria. wcrc availatrlc. it would cnhancc the potential for sunflower as
an allcrnativc oil crop in thc tJK and clscwhcrc in northcrn Europe.

INTRODUCTION

Sunflowcr crops grown undcr cool condit"ions producc a high quality oil with a good
spcctrum of polyunsaturatcd fatty acids (Anon, 1989). Thc high contcnt of linoleic acid
and abscncc of linolcnic acid makc sunllowcr oil nutritionally superior to oil from other
temperate crops such as oilsccd rapc and soya boan. (Bunting, 1977). The estimated
annual markct potcntial for sr.rnllowcr grown in thc UK is 100,000 t. Howcvcr, at prcsent
thc crop is grown on less than 1000 ha producing about 2000 t bccausc, until recently,
most available variclics grown commcrcially havc malurccl too slowly undcr UK condi-
tions. Northcrn maritimc climatcs prcscnt an additional constraint to sunflower produc-
tion by favouring cliscasc causcd by Borrytis cincrca (Rawlinson & Dover, 1986).
Infection occurring latc in thc scason can clocrcasc yiclcl and early infection can cause
losscs in both yicld ancl oil quality (Lamarquc, 19ti5). Sunflowcr was grown succcssfully
in England in the last ccntury (Wilson, 1.S49) and in thc 1940s (Hurr, 1946) wirh a limitecl
resurgencc of intcrcst in thc I970s (Bunting, 1974), but varictics thcn available were late
maturing. Our aim has bccn to r:xaminc a rvidc rangc of rcccnt varicties and brecding
lines, using cliffcrcnt cultivation mcthods, with ancl without pcst and cliseasc control, to
select promising carly maturing varictics and agronomic practiccs appropriate to UK
climatic conditions. Fickl cxpcrimcnts sincc 1985 on thc agronomy, phenology and
patholos/ of sunllowcr, involving mcasurcmcnts on morc than 200varieties and breecling
lines wcrc clcsigncd to rcvcal thc charactcristiqs rcquircd ft)r a succcssful cool-climate
ideotypc. Moditications of Europcan and Amcrican agronomy practiccs were tcstcd to
sclect optimum sowing datcs, row-spacing, sccrl rate, fungiciclc typc and timing, herbicide
type and fortiliscr ratc. Scloctccl data lrom this rangc of work arc presented.
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METHODS AND MATERIALS

Most experiments at Rothamsted Experimental Station were done on fallow land
or on sites previously cropped with cereals. The soil was a silty clay loam over clay with
flints, overlying chalk. Full details of cultivations, agronomy and fertilizers used are given
elsewhere (Rothamsted Experimental Station, Yields of the Field Experiments 1985-
90). The herbicide trifluralin was incorporated into the seed-bed, followed by linuron
used pre-emergence, in all experimcnts except where herbicides were tested. Plots were
usually 10m x 3.5m wide. The desiccant diquat was used in all experiments from 1987. In
most experiments which tested agronomic practiccs the variety Sunbred 246 was used as

a standard late maturing variety, and Sigco S47 as a stanclard early maturing variety.
Fungicides werc applied at the recommended rates on up to five occasions at two-week
intervals from the early flowering stage. Diffcrent fungicides were not tank mixed but
applied sequentially. Phenological measurements were made twice weekly throughout
the growing season using a growth stage key commonly used in France (Anon., 1984),
and records of disease incidence and severity were made at regular intervals. Plots were
harvested by hand and the heads threshed by stationary Wintersteiger or Hege smallplot
combines. Oil analysis was determined by Nuclcar Magnetic Resonance (Newport
Analyzer 4000, Oxford Analytical Instruments Ltd). Fatty acid content in L3 varieties was
measured (Sigco Research Inc, Minncsota, USA) in seed harvested in the USA and
France; these seed lots wcre sown and harvested at Rothamsted and the fatty acid content
of parent and progeny sced compared. Components of yield were measured at or after
harvest. Meteorological measurcments wcre recordccl at a site < lkm from field experi-
ments and are summarised in Rothamsted Experimental Station Reports for 1985-1990.

RESULTS

Table 1 shows a typical cont rast in crop establishment, phenoloÉry, oil content, yield
and disease in two varieties grown in cool wet and warm dry seasons. The development
and yield of the early maturing variet!, Sigco S47, was less affected by seasonal weather
conditions than Sunbred246.For the late maturingvariety, worthwhile increases in yield
of up to 1,.01/ha were obtained from populations of c.90,000/ha sown on 25cm rows (Table
2). A similar increase in yield from the early maturing variety was obtained with a

population of 140,000 plants/ha on the same narrow row spacing. In 1985-1988, when
rainfall was above average during flowering and maturation in July and August, generally
>sOVo of heads were infected by Botrytis (Table 3). However, in 1990, when rainfall in
those months was below average and temperature above average, the incidence of
Botrytis at harvest was <5Vo. The use of fungicides produced a small increase in yield in
the early varieties but had little effect on the late maturing varieties. The method of
application, by hydraulic, electrostatic or mist-blowcr sprayers, had little effect on yield
(unpublished data). Fatty acid analysis, on late maturing varieties such as Sunbred 246,
showed a parent to progeny increase in linoleic acid from 60.6% to 72Vo, and early
maturing varieties such as Sigco 547 lrom 63Vo to '72Vo when grown at Rothamsted. Sigco
varieties, 569 and S64 gave increases of 40Vo, i.e. rising lrom50Vo toTOVo in both varieties.
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Tàble 1 Development, yield and disease of late and

(Sunbred 246 and Sigco S47) in a cool wet season'

season, 1990 (B)

early maturing varieties
1988 (A) and a warm dry

Sow dates
15-28
March

5 April 15-19
April

2-70
May24 Aprll

Years ABABABABAB
Varietv Sunbred 246

No. of davs to:

SOVoEmergence
1st Anthers
Anthesis
Flowering (days)
Maturity
Height (cm)
Vooit(9o%DM)
Oil yield (kg/ha)
TaHeads*Botrytis
Pop'n('000s/ha)
Seed yield (t/ha)
@ harvest

32 28
r24 7U
t36 136
72 10

t9r 165
"t'7 103
47.3 46.0

t07 1339
58.1 2.5

16 97

0;74 2.91

2A 31

712 9'7

126 I10
74 11

\66 143
1,14 716
47.5 48.1

685 1513
76:7 5.2
69 rO'7

1.60 3.11

28 20
105 94
r18 105
13 10

161 139
103 124
40.3 49.6

684 1640
67.6 1.8

45 106
r.69 3.30

?4rc
106 95

116 106
10 l0

160 140
91, 119

38.1 49.2
157 t'712
89.7 4.8
6 106
0.41 3.48

16 15

97 84
111 96
1.4 12

748 134
115 122
44.6 48.7

823 r7r7
98.0 1.8
68 111

1.85 3.53

Varietv Sisco S47

No. of davs to:
50VoEmergence
1st Anthers
Anthesis
Flowering (days)
Maturity
Height (cm)
VoOit(9OVoDM)
Oil yield (kg/ha)
TaHeads+Botrytis
Pop'n('000s/ha)
Seed yield (t/ha)
ô hqruest

15 16

95 83
107 95

t2 tz
131 720
'18 '75

34.6 36.8
708 740
1.9.4 3.1

120 101

2.O5 2.07

32 25

1.7 102
29 125
72 14

52 151

71 64
34.7 34.1
;09 2f'4
9.9 2.8

74 tO2
r.47 0.83

17 23

101 90
112 104

11 74

139 r30

35.0 36.9
590 634

9.5 5.2
118 106

L.68 1.72

22 15

98 85

111 96
13 10

t39 123
79 75
37.r 39.0

482 931

29.4 2.1

44 105

1.30 2.39

13 11

86 72
100 86
t4 l0

r'2,6 111

87 83
38.4 4I.9

776 945
30.5 2.0
92 t07
2.O2 2.26

Tà,ble2 Effect of row-spacing and plant population on yield of early (E) and late
(L) maturing varieties, Sigco S47 and Sunbred 246 respectively. (Selected data
from comparisons of seed rates ranging from 60,000 to 200,000iïa on
row-spacings of 25, 38 and 50cm).

Year
I-{iohest vield Lowest vield Differenc

rlhaFinal plant Row space Yield
pop'n/ha cm tlha

Final plant Row space Yield
pop'nr/ha cm Llha

1986 L
1988"L
L989+L
1989+E
L99OL

89,000 25 1.75

90,000 50 2.39
87,000 25 4.4r

1.40,000 25 2.94
112.000 25 3.55

118,000 38 1.15

45,000 50 1.99
131,000 25 3.40
777,OO0 25 2.07
130.000 38 2.a5

0.60
0.40
1.01

0.87
îî1

test of 50 cm row
*test of 25cm row spacing only.

spacing only
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1àble 3 Incidcncc of Botrytis cincrca and sccd yicld of fungicidc treatcd plots of
early (E) and latc (L) maturing varictics, in rclation to mcan rainlall and
temperaturc for July and August 1985-1990.

Year 198.5 1986 1987 1988 7989 1990

Varie ty l-l:. I-I.li.F.l,faE
%heads *F
infecred (-fr)

Yield (t/hâ)

Yield (tÂa) rcsponsc
to fungicide

'7t 83 29

(67) (84) (61)

3.58 2.45 l.8l

+0.08 +0.73 -0.37

39 75

(47) (76)

t.7 |

+0.08

8747
(e2) (6) (3)

2.76 2.63 2.51

-0.12 +0.03 +0.14

il
(20)

1.78

+0.04

Rain (mm)

No.rain days

Mean remp. ( C)

85 70

18 19

17.5 77.5

112

-tJ

15.3

148

25

15.1

122

28

15.4

r55

36

15.0

L: Sunbrcd 246 in l9.S-5 lo 1987 & Vinccnt in 1988.

E=Sigco S10 in 1986 & 1987; Sigco S47 in 1988 to 1990

Fungicitlcs uscd:

Application by:

1985. I 987, I 988 carbcnclazim * vinclozolin

1986 prochloraz * iprorlionc + chlorothalonil

19U9.1990 prochloraz + vincloz.olin

I 985, t 987.1 988 hydra ul ic: 1986 clcctrostatic

1989,1990 misthlowcr

DISCUSSION AND CONCLUSIONS

Sunbrcd 246has bccn grown commcrcially in tho UK (Osborne, 1988) but attains
few of thc phcnological critcria rcquircd, from any sowing datc, for rcgular, successful
harvesting, âlthough in warm dry ycars good yiolds can bc obtaincd. Sigco S47 was
sufficiently carly maturing, but yiclds rvcrc consistcntly lcss than those of latcr maturing
varietics. Howcvcr, Iatcr sowings combincd rvith high plant populations cnablcd yields
of Sigco S47 to cxccod lhcztlha rcquircd for cconomicviability in thc UK (Sclls, 1991).
Both varictics whcn sown in April and May cmergccl quickcr, flowcrcil and matured
earlicr and yielclccl bcttcr than rvhcn sown in March (Tablc 1), inclicating that carlysowing
is not a mcans of significantly cnhancing maturiry or yickl in thc UK.

As Botrytis infcction appcars lo bc dircctly rclatccl to wcathcr conclitions and crop
maturity, latc mat.uring varictics bcncfitcd from mid-April sowings, but earlicr maturing
types werc sown ovcr a widcr pcriod of timo rvithout uncluc dclay in maturity. The
establishmcnt ancl yiclcl of Sunbiccl 246 was lcss from all sowing clarci in a cool, wôt year
than from sowing in warm, dry ycars, bul cstablishmcnt, plant clcvclopmcnt and yield of
S47 werc little affcctcd by such tliffcrcnccs in scasonal conclitions. Thc bcst yiclcls from
the late maturing varicty camc from crops gr'own on narrow row spacings with establishcd
plant populations of c 90,000iha. For thc carly maturing varioty bcst yiclds wcrc obtained
from crops on narrow rows with up to 140,(XX) plants/ha. As lllant populations increased,
head sizc rlccrcascd (Rorhamstcd Expcrimontal Stati<ln Rcport, 1988) bringing tho
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advantagc of quickcr drying and a clccrcasc in incidencc and severity of Botrytis on hqds.
Fungicidcs had littlc cffcct on thc control of Botrytis cinerea, or on the yield of the late
maturing varioty. Fungicidcs used on thc carly maturing variety decreased the number of
hcads infcctccl ancl gavc a small, positive yicld rcsponse in some years.

Our rcsults ovcr fivc ycars have shown that sunflower in the UK is a possible
spring-sown allcrnalivc to oilsecd rape as a sourcc of oil and meal to offset imports of
soya. Thc potcntial of thc crop would be cnhanced by the availability of a greater range
of highcr yiclding, carly maturing varictios, with sccd in sufficient quantity for commer-
cial devclopmcnl studics and sclcction lo suit local conditions. The high quality edible
oil is furthcr cnhanccd in thc UK by up to 40%o grcater linoleic acid content. The few
ncw carly maturing varictics now commcrcially availablc, which respond better than later
maturing varictics to fungicidc treatmcnt, may bc grown regularly and harvested satis-
factorily undcr thc variablc wcathcr conclitions in the UK. Late maturingvarieties require
1200-1300 accumulatcd clay degrecs (ADD) (calculated over base of 6 C) to reach
maturity, whcrcas carly maturing typcs rcquirc lcss (1000-1100 ADD) and so take
maximum advantagc ol thc short UK summcr. Early varieties allow a wide range of
sowing datcs to bc uscd without yiclcl ponalty thcrcfore soil preparation in spring can
usually bc donc in conclitions which providc good seed-beds. However, infection by
Botrytis cincrca rcmains a signi[icant problem causing yicld loss in cool, wet years. There
is a signilicant corrclation bctrvcon the ratc of capitulum maturation and the appearance
of discasc symptoms, and in unfavourablc scasons the development of Botrytis can be
dclaycd by using a dcsiccant whcn sccd moisturc is30o/o or less. Newvarietieswhich more
closely mcct thc follorving critcria would enhancc thc potential of the crop in the UK:
numbcrof daystakcn fromsowinglo50o/ocmcrgcncc, <20; totheappearanceof thefirst
anther rings, <fi5; to anthcsis, <100; to maturity, <140. Crop height, <100cm; oil
content @ 90t/o scocl dry mattcr, >457o; sccd yicld, >z.stlha.
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EL GIRASOI- TJN CI.JIJI'IVO POTENCIAI, PÀIIA EL RI'INO UNIDO

ITESUMEN

El girasol cultivado en el Reino Unido produce un aceite de alta calidad pero pocas
variedades comercia.les disponibles son suficientemente precoces para nuestro clima sep-
tentrional. Las variedades que maduran dentro de 140 dias son requeridas ya que la cosecha
después de finales de Septiembre incrementar el riesgo de enfermedades y un contenido de
humedad inaceptablemente alto. Muclros aspectos de prScticas agrondmicas y métodos de
control de enfermedades fueron examinados para seleccionar los mas adecuados para las
condiciones del Reino Unido. Mas de 200 variedades y lineâs de mejora fueron cultivadas
durânte el periodo de 1985-1990. Se muestran los datos sobre fenologfa y rendimiento de lâs
variedades seleccionadas, y el efecto del espaciamiento entre l(neas cantidad de semillas y
fungicidas.

Si un rango nras amplio de variedades precoces, con los criterios de fenologfa y
rendimiento, cstuvieran disponitrlcs, sc podria incrementar el potencial del girasol como un
cultivo oleaginoso alternativo en el Reino Unido y en cualquier otro lugar del Norte de Europa.

LE TOURNESOL UNE CUI-TURE POTENTIEL POUR I-E ROYAUME UNI.

RÉsuvÉ:

Le tournesol cultivé dans notre pays produit une huile de trés bonne qualité mais seules
quelques vâriétés commerciales sont suffisamment précoces pour notre climat nordique. Les
variétés arrivant à maturité dans lcs l40jours sonl. nécessaires, les récoltes effectuées après la
fin septembre augmentant les risques de maladies et l'obtention de graines dont l'humidité est
inaceptable. De nombreux aspccts des façons agronomiques et des méthodes de luttes contre
les maladies ont été étudiés afin de retenir les plus adaptées à nos conditions. Plus de 200
variétés et lignées ont été cultivées pendant la période 1985-1990. Les résultats ont mis en
évidence l'effet des dates de semis, des espacements entre rangs, du pourcentage de graines et
des fongicides sur la phénologie et le rendement. Si une plus grande gamme de variétés
précoces cadrânt mieux avec les critéres spécifiques phénologiques et de rendement, était
disponible, cela augmenterait le potentiel de la culture du tournesol en tant que culture
oléagineuse de remplacement non seulement pour le Royaume Uni mais aussi pour le nord de
I'Europe.


