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A B S T R A C T  

Medium (8" dia.) and small (4") sized sunflower (EC 68415)heads 
of convex shape yielded seeds with more oil (>44%), unsaturation 
(I.V.>120) and linoleic acid (>48%) compared to big (12") sized 
flower heads of convex shape (42%, 100.7, 27.3%, respectively). 
Both convex and flat shaped flower heads of medium size yielded 
seeds with more oil (>45%), unsaturation (I.V.>120) and linoleic 
acid (>48%) than did the concave shaped flower heads of medium 
size (39.9%, LV. 112.6, 39.3%, respectively). The oil content, 
degree of unsaturation and linoleic acid content were thus found to 
vary with the size and shape of the sunflower head. 

I N T R O D U C T I O N  

Position of seed in the sunflower head is known to influ- 
ence the oil con ten t  and fat ty  acid composi t ion  of  oil (1,2). 
Seeds f rom inner zone have been repor ted  to contain less 
oil compared to middle and outer  zones, indicating lesser 
ex ten t  of  pol l inat ion of the inner zone. Linoleic and 
palmitic acids increased and oleic acid decreased f rom 
perimeter  towards the center  of  the f lower head (3). In the 
present work,  variations in the oil con ten t  and composi-  
t ion with the size and shape of  the f lower head have been 
investigated. 

M A T E R I A L S  A N D  M E T H O D S  

Samples of seeds f rom sunflower heads, belonging to a 
single variety EC 684'15 of  different  sizes (dia. 12",  8",  and 
4" )  and shapes (convex,  flat and concave) were obta ined 
f rom plants grown at Hayatnagar Research Farm (ICAR),  
Hyderabad with adequate  water availability-. All planting 
was done on the same day. Flowering occurred on the 56th 
day after planting, and the mature  seeds were harvested on 

the 98th day. Seeds f rom all parts of  40 f lower  heads for 
each type  of  size and shape were combined,  thoroughly 
mixed,  and samples for  analyses (ca. 10 g) were prepared by 
quartering. Average daily t empera tu re  f rom flowering to 
harvesting varied f rom 25.7 to 28.4 C. 

Oil con ten t  was de termined  by extract ion with petro- 
leum ether  (b.p. 40- -60  C) in a Soxhlet .  Fa t ty  acid methyl  
esters were prepared according to the m e t h o d  of  Luddy  et 
al. (4). Fa t ty  acid composi t ion  was de termined  using a F & 
M-720 gas chromatograph  equipped with a hydrogen f lame 
ionizat ion detector.  A stainless steel co lumn ( 6 ' x  3 /16")  
packed with 15% D E G A  on Chromosorb  P ( 4 5 - 6 0  mesh) 
and mainta ined at 195 C was used. Nitrogen f low rate was 
30 ml /min .  

R E S U L T S  A N D  DISCUSSION 

The data in Table I show that  both  oil con ten t  of  sunflower 
seeds and fa t ty  acid compos i t ion  of  the oil vary with the 
size of  f lower  head. Oil content ,  iodine value and linoleic to 
oleic rat io were much higher for seeds f rom small and 
medium sized f lower  heads compared  to those f rom big 
sized f lower  heads. The  data also show that  oil content ,  
iodine value and l inoleic to oleic ratio were considerably 
higher for  seeds f rom convex and flat shaped f lower heads 
than those f rom concave shaped f lower  heads. Since all the 
seed samples were p roduced  and prepared under  the same 
condit ions,  the observed variations, therefore,  were no t  due 
to differences in variety,  planting, f lowering and harvesting 
dates, tempera ture ,  water  availability and posi t ion of  the 
seeds in the f lower  heads. Thus,  a relationship between the 
oil con t en t  and fa t ty  acid composi t ion  and the sunflower 
head size and shape is indicated.  Fur ther  studies on a larger 

TABLE 1 

Variations in Oil Content and Fatty Acid Composition with Sunflower Head Size and Shape 

Sunflower head I.V. 
size and shape Oila% (calc.) 

Fatty acid composition (wt. %) 18;2+ 
16:0 18:0 18:1 18:2 18:1 

Size b 
Small (4" dia.) 44.5 121.0 7.0 
Medium (8" dia.) 45.2 120.6 6.1 
Big (12" dia.) 42.0 100.7 6.0 

Shape c 
Convex 45.2 120.6 6.1 
Flat 45.0 124.3 6.0 
Concave 39.9 112.6 5.2 

4.2 37.4 51.3 1.37 
2.4 43.4 48.1 1.1i 
4.6 62.1 27.3 0.44 

2.4 43.4 48.1 1.11 
2.5 38.9 52.5 1.35 
3.7 51.8 39.3 0.76 

aMoisture-free basis. 
bConvex shape. 
CMediurn size (8" dia.). 
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n u m b e r  of samples  f r o m  more  variet ies  will be useful  in 
ver i fy ing  the  observed  var ia t ions .  
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A B S T R A C T  

Sunflower seed (Heliantbus annus L.) from plants infected with 
head rot caused by Rbizopus spp. exhibited serious oil quality 
problems. Free fatty acid content of this oil was 19.4%, compared 
with 0.8% for oil from seed of healthy plants. Oil from diseased seed 
was also higher in palmitic, stearic, arachidic, behenic and lignoceric 
fatty acids. In addition, diseased plants yielded only 81% as much 
seed and only 55% as much oil. 

I N T R O D U C T I O N  

A l t h o u g h  his tor ica l ly  cons ide red  a disease of  l i t t le  conse-  
q u e n c e  (1,2),  head  ro t  of  sunf lower  (tleliantbus annuus L.) 
caused  by  Rbizopus spp. ( p r o b a b l y  R. arrbizus Fischer)  
r educed  yield up to 60% in some fields in Texas  in 1977. 
T h e  increas ing inc idence  of  p lan ts  in fec ted  with R h i z o p u s  is 
largety due to p o o r  insect ic idal  con t ro l  of  the  sunf lower  
m o t h  [Homoeosoma electellum (ttulst)] (3,4).  Feeding  by 
larvae of  this  m o t h  pred isposes  the  head  to Rh izopus  
in fec t ion .  

Li t t le  is k n o w n  a b o u t  the  effects  of  th is  disease on oil 
qua l i ty  in sunf lower  (2 ,5 ,6) .  Our  objec t ives  were to more  
a d e q u a t e l y  def ine oil qua l i ty  of  in fec ted  heads,  and  to 

de t e rmine  the  i m p a c t  of this  disease on oil and  achene  
yields. 

M A T E R I A L S  A N D  M E T H O D S  

One h u n d r e d  'Hyb r id  896 '  sun f lower  heads  in fec ted  with 
Rh izopus  head  ro t  and  c o n t a i n i n g  sunf lower  m o t h  larvae 
were haves ted  f r o m  our  sun f lower  nursery  at  Bush land ,  
Texas,  in Ju ly  of  1977. t t eads  f r o m  hea l thy  p lan t s  in the  
same nursery served as con t ro l s .  All heads  harves ted  
appeared  to have physio logica l ly  ma tu re  seed. Head 
d i ame te r  was d e t e r m i n e d  for  each head ,  as well as pe rcen t  
of  the  head  covered  with R h i z o p u s  in fec t ion  and  insect  
frass. These  t w o  la t te r  m e a s u r e m e n t s  will subsequen t ly  be 
referred to as p e r c e n t  Rh izopus  and pe rcen t  frass. Seed 
samples  were t a k e n  f r o m  three  areas of  the  heads:  (A) the  
Rh izopus - in f ec t ed  pa r t  of  the  head ,  (B) a p o r t i o n  of  the  
head  covered  on ly  with frass f r o m  feeding larvae of  the  
sunf lower  m o t h ,  and (C) f rom a hea l thy  po r t i on  of  the 
head  (no  R h i z o p u s  or frass ev ident ) .  The samples  were 
t aken  by  press ing a r o u n d  steel c o n t a i n e r  (5 cm d iamete r )  
in to  the  u p p e r  surface of the  sunf lower  head.  All seed 
wi th in  the m a r k e d  circle c o m p o s e d  the sample .  Fresh 

TABLE I 

Measurements of Sunflower Seed from (A) Rhizopus-lnfected Part of Head; 
(B) Area of Head Covered with Frass from Sunflower Moth Larvae; (C) 
Uninfected, Nonfrass Area; and Seed from Healthy Plants (Control) 

Area of Rhizopus-infected head 

Healthy 
A B C control 

Fresh weight of 100 seed (g) 9.2 b d 11.1 c 11.8 d 6.6 a 
Dry weight of 100 seed (g) 4.1 a 4.1 a 4.4 a 5.2 b 
Achene oil content ~%)a 27.7 a 31.3 b 32.8 b 44.8 c 
Oleic fatty acid (%)b 49.8 b 50.4 b 51.6 b 43.7 a 
Linoleic fatty acid (%)b 35.3 a 34.3 a 32.9 a 43.8 b 
Free fatty acid (%)c 19.4 b 0.6 a 0.6 a 0.8 a 
Unfilled achenes (%) 5.7 b 1.7 ab 1.6 ab 0.0 a 

aDry-weight basis. 
bExpressed as a percent of oil and determined by refractive index method. 
CExpressed as a percent of oil. 
dMean values on each line followed by a common letter are not  significantly different 

according to Duncan's multiple range test (0.01). 
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