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Astract 
Analyses of the seed oil Of 43 Linum species 

showed great variabil i ty in f a t ty  acid composi- 
tion. The species can be grouped in two broad 
categories on the basis of seed oil composition: 
1) Those with high linolenic, low linoleie and 
low oleie acid content, and 2) Those with high 
linoleie, low linolenic and low oleic acid con- 
tent. A positive correlation was observed be- 
tween iodine value and linolenie acid content, 
and a negative correlation between linolenie and 
linoleie acid content. There was no correlation 
between fa t ty  acid composition and chromosome 
number. 

T HE CHEMICAL C05~POSlTION of the oil of many oil- 
seeds, f rom a va r i e ty  of plant  genera, has been 

determined as a result  of an extensive investigation 
initiated by the US Depar tment  of Agrieulure to 
discover new industrial  raw materials. Many of the 
species investigated are wild and belong to genera 
which do not include any related cultivated species. 
In these cases it is presumed that a species having 
a valuable oil would be used as foundat ion material 
for the development, through plant  breeding, of an 
agronomic crop which could be grown profitably and 
on a large scale by farmers. 

I t  would be of great value to extend the overall 
investigation to as many  species as possible within 
each of the plant families already analyzed, especially 
those which include established agronomic crops. ]n 
such cases an additional plant breeding technique 
would be available, i.e., the t ransfer  of genes con- 
trolling valuable trai ts  through interspeeific hybrid- 
ization from the wild to cultivated varieties already 
having a commercial status. This lat ter  approach, 
in some instances, might be a quicker and cheaper 
method of reaching the same objectives. 

The value of linseed oil as an industrial  raw ma- 
terial is delimited by its high linolenie acid content. 
Its present potential, however, might be increased 
substantially if different types of linseeed oil were 
available (in terms of chemical composition) which 
could make possible a wider spectrum of industrial  
application. Of par t icular  interest would be a lin- 
seed oil with low linolenic acid content produced as 
an edible oil, especially in countries with cold cli- 
mate where few or no other oil crops are adapted. 
Screening the world collection of cultivated flaxseed 
has not yet  led to the discovery of any  lines pro- 
ducing oil radically different from that  now avail- 
able (1-3) .  One way of a t tempting to enlarge the 
gene pool available to flax breeders is to utilize, if 
possible, the germplasm found in wild species. The 
present paper  reports data on the fa t ty  acid com- 
position of 43 species of flax collected f rom 28 bo- 
tanical gardens in 20 countries on all 5 continents 
under  project  2118 of the University of California 
in Riverside. 

Materials and Methods 
F a t t y  acid analyses of seed samples f rom a col- 

lection of wild species of flax existing at the US 

No. 1722, Univers i ty  of Cal i fornia  Citrus Research  Center and  Agri- 
culture Experiment Station, Riverside, California.  
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Department  of Agriculture,  Southwestern Irr igat ion 
Field Station, Brawley, California, revealed that  con- 
siderable variabil i ty was present among those species 
(4). Of par t icular  interest was the fact that  the 
collection included two species producing oil with 
extremely low linolenie acid content. These findings 
underlined the importance of a thorough investiga- 
tion of the genus Linum which includes more than 
100 species. Seeds were collected in the botanical 
gardens listed in Table L Efforts to include more 
species than those shown in Table I I  were impaired, 
pr imari ly  by the fact that  most wild species of flax 
are dehiscent and this restricts the time span dur- 
ing which seed can be collected. 

A t  least 50 seeds per sample were ground in a 
tissue grinder  with petroleum ether. Methyl esters 
of the fa t ty  acids were analyzed with a H Y -F I  Aero- 
graph Model 600-D. A 6-ft, ]~ in. column was used, 
packed with 19% DEGS on Chromosorb W Column 
and injector temperatures were 185C and 210C, re- 
spectively, Nitrogen flow was maintained at 30 ml 
per minute. All data obtained on these collections 
are shown in Table II .  

Discussion 
The data in Table I I  indicate that  a great  deal 

of variabili ty in fa t ty  acid composition is available 
anmng the species of the genus Linum. Most of these 
seed collections are genetically heterogeneous and 
single plant selections could probably be made from 
them with widely varying oil compositions. Striking 
examples of this possibility are apparent  in other 

T A B L E  I 
Source of Seed of the L inum Species Analyzed 

1. I-Ierbiers de la Facultd des Sciences de Lyon 86 Rue Pas t eu r  Lyon 
(7eme),  Rhone, F rance  

2. Botanical  Museum, The Universi ty,  Lund,  Sweden 
3. Biology Depar tment ,  Gordon College, Rawalpindi ,  West Pak i s t an  
4. Dr. C. 1~. Rogers,  Depar tment  of Biology, Wayne  State University, 

Detroit,  Michigan,  USA 
5. J a r d i n  Botanico de Univers idade de Lisbon, Lisbon, Po r tuga l  
6. Botany  Division, Exper imenta l  Station, Abu Ghra ib  Farm,  Baghdad ,  

Iraq 
7. East  Afr ican  t t e rba r ium,  Ainswor th  Hill, Box 5166, Nairobi, Kenya  
8. Division of P l a n t  Science, Univers i ty  of Br i t i sh  Columbia, Vancou- 

ver, Br i t i sh  Columbia, Canada  
9. P lan t  Pest  and  Disease Research  Inst i tute,  Tchran,  I r a n  

10. Depar tment  of Scientific and  Indus t r i a l  Research, Botany  Division 
Private Bag, Chris tchurch,  New Zealand 

11. Facult6 des Sciences de Toulouse, 39 All6es Jules Guesde, Toulouse, 
France 

12. Hor tu s  Botan icus  Universltatis,  Fen  Fabiiltesi Botanik  Enstitiisii 
Ankara ,  Tu rkey  

13. Royal  Botanic  Gardens,  Kew, Eng land  
14. Universitetes Botanicks t tage,  Frondheimsvegen 23, Oslo 5, Norway  
15. School of Botany,  Tr ini ty  College, Dublin, I r i sh  Republic 
16. W. Atlee Burpee  Company, Riverside, California, USA 
17. :Lyc6e d 'E t a t  P a u l  Sabatier,  Carcassone, France.  
18. Br i t i sh  Museum of Natura l  History,  Cromwell Road, London,  S.W. 

7, Eng land  
19. J a r d i n  ]Botanieo de Madrid, Plaza de Murillo 2, Madrid  14, Spain 
20. Botanical  Museum and Herba r ium,  Gothersgade 130, Copenhagen 

K., Denmark  
21. l n s t i t u t  de Botanique,  Universi t6 de Montpellier (MPU)  5, Rue 

Auguste  Broussonet ,  Montpellier (Herau l t ) ,  F rance  
22. Ontario Agr icu l tu re  College, Depar tment  of Botany,  Guelph, Canada 
23. Royal  Botanic  Garden,  Ed inburgs  3, Scotland 
24. Geobotanisches Ins t i tu t ,  S t i f tung Rubel, Zurichbergstrasse  38, Zur- 

ich 44, Switzer land 
25. Royal  Botanic  Gardens  and  National  I~erbarium, Sydney, Aus t ra l ia  
26. Ins t i tu te  de Botanica,  Campo Alegre, Portugal 
27. A g r o n o m y  Department, U n i v e r s i t y  of ' O a l i f o r n i a ,  R i v e r s i d e ,  

California 
28. Botanischer  Garten,  2 H a m b u r g  36, Belden KirchhSfen 18, Germany 
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Species 
Chrom No. Accession W e i g h t  (e') % F a t t y  ac ids  

( 2 n )  No. 100  seeds P a l m i t i c  S tea r i c  Oleic L ino le ic  L ino len ic  
Iod ine  
va lue  f Or ig in  

L.  afr~canum 30 Q C 0 1 0 3  0 .37  6.6 4.9 26 .0  14 .6  47 .8  
L. a lbum 18 QC5201  0 .33  6.5 2.2 21 .5  64.1  5.7 
L.  a lp inum 18 Q C 0 2 0 6  0 .34  3.5 ] .4 ] 9 . 8  24 .1  51.2  
L. angl icum QC6601 0 .14  5.2 ] .4 119.7 23 .4  50.3  

6602  0 .14  4 .6  2.4 ] 4 . 4  24 .9  53 .7  
M e a n  0 . 1 4  4.9 1.9 17 . ]  24.2 52 .0  

L. angus t i fo l ium 30 QC0412  0 .14  9.9 5.4 23 .8  13.5 47 .3  
0 4 1 7  0 .11 8.9 5.0 15.9 11.3 58 .9  
r 0 .10  8.7 7,9 34 .4  14.0  34 .9  
0 4 1 9  0 .12 10 .4  3.1 16 .0  ] 0 .4  60.1  
0 4 2 0  0. ] 2 6.6 2 .3  25 .0  23 .0  43 .1  

M e a n  0 .13  8.9 4.7 23 .0  14 .4  48 .9  
L, arenicola 1.8 a QC~5501 0 .01  7.9 2.5 18.1  39.1  32 .4  
L. ar i s ta tum e QC5601  0 .04  6.9 3.4 21 .6  63 .4  4.7 

5602  0 .04  8.7 3.3 16,8  63 .6  7.6 
M e a n  0 .04  7.8 3.4 19.2  63.5  6.2 

L. a~strole 18 Q C 0 5 0 5  O . l l  5.5 1.7 20 ,9  24 .7  47 .2  
L. a'ustriacum 18 QC0609  0.13 5.0 3.1 16.5  28 .8  46 .6  

0 6 1 0  0 .14  5.5 1.2 16 .8  24 .6  51 .8  
0611 0.17  3.4 1.4 18 .7  22 .1  54 .4  
0 6 1 2  0 .13 9.0 2.0 23 .6  22 .1  43 .3  
0 6 1 3  0 .14  3.8 2.4 15 .7  24 .4  53 .7  

M e a n  0 . 1 4  5.3 2.0 18.2  24 .4  49 .9  
L. ca m p anu la tum  28 b QC4501  0 .10  4.0 2.6 26 .1  50 .3  17 .0  
L. capi ta tum 28 b QC4601  0.12 8.2 3.9 29 .5  48 .9  9.5 

4 6 0 2  0 .20  5.0 2.1 17 .4  54 .4  21 .0  
M e a n  0 .16  6.6 3.0 23 .4  51 .6  15.3  

L, ca thar t icum 16 c Q C 4 7 0 8  0 .02  7.4 3.1 13.5  63.1 12.9  
4 7 0 9  0 .02  7.4 3.8 10.1  65 .4  13.3  
4 7 1 0  0 .02  8.0 2.7 12 .4  60.1 16 .8  
4 7 1 3  0 .02  7.5 2 .7  9.5 66 .6  13 .5  
4 7 1 4  0.01 7.4 5 .4  14 .4  58 .0  14 .8  
4 7 1 8  0 .01  6.0 2 .6  9.8 65 ,4  16 .2  
4 7 1 9  0 .02  9.2 2.1 9.3 60.8  18 .6  
4 7 2 1  0 .01  10.1 3.2 10.3  61 .6  14.8  
4 7 2 2  0 .01 7.2 3.6 9.2 67 .0  ]2 .9  
4 7 2 4  0 .02  7.4 3.3 12.5  62 .6  14.3  

M e a n  0 .02  7.8 3.3 10,2 63.1  14 .8  
L. eorymbg/er,am 30 Q C 1 0 0 4  0 .35  5.8 4,7 "32,6 14 .0  43 .0  
L. f lavum 30 b QC4802  0 .09  6.0 2.0 19.8  54.5  17 .6  

4 8 0 3  0 .11  4.7 1.7 22 .0  50 .8  20 .7  
4 8 0 4  0 .09  9.7 2 .4  34 .4  47 .2  5.8 

M e a n  0 .10  6.8 2.0 25 .4  50 .8  14 .7  
L. gall icum 20 QC1602  0.01 6.1 3.3 8.5 30 .4  51 .6  

1 6 0 4  0 .01  8.2 2,2 5.7 29 .7  54 .2  
Mea=  0 .01  7.2 1.8 7.1 30 .0  52 .9  

L.  grandi f lorum 16 QC1707  0 .24  11.0  3.3 23 .7  15.9 46 .1  
1 7 0 9  0 .24  9.9 4 .6  23 .1  15.0  4 7 . 4  
1 7 1 0  0 .24  7.1 2.9 15 .5  15 .6  58.9  

Mean  0 .24  9.3 3.6 20 .8  15.5  50 .8  
L,  h i r su tum 16 b QC1802  0 .15  4.6 1.8 23 .2  19.6  50 .8  

1 8 0 3  0 .15  4,7 ] .0 7 .6  30.7  56 ,0  
M e a n  0 ,15  4 .7  1.4 15 .4  25 .1  53 .4  

L .  ho logynum 18 QO2002  0 .11  5.7 1.8 2 1 . 6  22 .2  2 8 . 7  
L.  holstii e QC5401  0.01 7.4 4.0 9.5 77 .6  1,5 

5 4 0 3  0 .02  8.3 2.9 14 .4  69 .7  4.7 
M e a n  0 .02  7.9 3.5 11.9  73.6  3,1 

L.  hudsonoides  ~ Q C 5 7 0 1  0 .06  8.4 3.8 24 .7  56 .6  6:5 
L.  lewisii 18 ~) QC2405  0 .15  4.8 1.5 16 .5  16.2  61.2  

2 4 0 7  0 .15  8.3 2.7 10 .8  9.3 68.9  
M e a n  0 .15  6.6 2.1 13.7  12 .8  65.1  

L.  m o n o g y n u m  QC5301  0 .28  6.6 1.6 9.3 22 .1  6 0 . 4  
5302  0 .28  7.1 3.0 10 .5  12.9  66 .5  

M e a n  0 .28  6.9 2.3 9.9 17.5  63 .5  
L.  marginale  Q C 2 5 0 5  0 .01  6.9 2 .4  20 .7  30.1  39 .4  
L.  m a r i t i m u m  18 cl Q C 2 6 0 4  0 .11  7.1 1.5 25 .3  22 .7  43 .3  
L, med iwm 36 QC5801  0 .02  7.3 2.6 12.2  65.3  12 .5  

v a r t e x a n u m  5802  0 .02  6.1. 3 .0  8.1 72 .4  10 .5  
e a r  t e x a n u m  5803  0 .03  9.0 4.0 7.2 68.3  11 .5  
v a r  t e x a n u m  5 8 0 4  0,02 8.0 4.1 6.9 69.5  11 ,5  
e a r  t e x a n u m  5 8 0 5  0 .02 5.5 2.8 7,5 76.3  7.9 
e a r  t e x a n u m  5 8 0 6  0 .02  7.8 2.8 9 .2  62 .4  17 .8  
e a r  t e x a n ~ m  5 8 0 7  0 .02  9 ,0  4 .3  7.4 66 ,9  1.2.4 
e a r  t e x a n u m  5 8 0 8  0 .02  6 .6  3.9 7.2 73 .8  8 .4  
e a r  t e x a n u m  5 8 0 9  0 ,02  6.4 3.0 5.2 75.8  9 .6  

M e a n  0 .02  6.6 3 .4  7.9 70 .0  11 .3  
L.  mueUeri 30 QC2902  0 .10  6.3 2.1 2 7 . 4  21 .6  42 .5  
L.  narbonense  18 QC3005  0.12 5.0 2.2 26 .1  24 .1  4 2 . 6  
L.  n e r v o s u m  30 QC3102  0 .38  5.8 4 .4  29 .9  14.3  45 .5  
L.  paUeseens 30 QC3203  0 .44  10.1  3.6 26 .9  15.6  43 .9  
L.  perenne  18 b Q(~3310 0 .13  4.7 2.3 21 .9  27 .3  4 3 . 6  

3311  0 .36  6.3 2.9 24 .3  19 .2  47 .3  
3 3 1 2  0 .38  5.7 3.7 19.5  17 .5  53 .6  
3313  0 .15  5.0 1.6 16~4 21 .4  55 .5  
3 3 1 5  0 ,15  3.4 2.7 ] 9.2 16 .4  58 .3  
3 3 1 6  0 .15  4.9 1.5 13 .0  15 .4  64 .8  

M e a n  0 ,22  5.0 2.5 19.1. 19.5  53 .9  

L.  pratense  18 a Q C 5 9 0 1  0 ,17  5.8 2 .7  21 .3  18.0  52 .3  
5 9 0 2  0 .17  4.9 4.2 15 .2  18 .6  57 .1  

Mean  0 .17  5 .4  3,5 18.3  18.3  54 .7  
Z.  r ig idum Q C 6 0 0 ]  0 .09  8.4 4.1 20 .6  55 .7  11 .2  

v a t  bevlanderl  6 0 0 2  0 .10  7.8 4 .7  17 ,6  60.2 9.7 
fili]olium 18 6 0 0 3  0 ,10  9.5 4 ,5  17 .9  65 .7  2 .4  
f i l l /olium 6 0 0 4  0 ,07  9.3 3 .6  13 ,0  69 ,8  4 .3  
r ig idum 3() 6 0 0 5  0 .08  10.5  3.5 2 2 . 4  56 .4  7.3 
r ig idum 6 0 0 6  0 .08  7.5 3.1 20 .3  58 .4  10 .6  

6 0 0 7  0 . 0 7  5.3 2,2 12.3  59 .3  20 ,9  
Mean  0 .08  8.3 3.7 17 ,7  60 .7  9 .0  

172 
144  
192 

195 
192 
167 
187 
145 
188 
173 
172 
167 
140 
144  
142 
183 
185 
192 
196  
171 
195 
188 
153 
134  
163 
149 
154  
160 
156  
163 
151 
1 5 6  
161 
1 5 4  
t 5 7  
156 
157  
] 64  
157  
160  
126  
148  
1 9 4  
197  
196  
168 
169 
194  
177 
186  
2 0 5  
196  
184  
146  
145 
146  
136  
201 
2O5 
203 
201  
2 0 4  
203 
172 
174  
157  
159 
154  
155  
159  
162  
1 5 4  
1 5 5  
160 
157  
171 
175  
169 
164  
179  
177 
186  
196  
197  
2O6 
190  
1 8 6  
194  
190  
143  
2 4 4  
135  
143  
135  
146  
167 
145  

19 
9 

13 

13 

1 
26 
19 
17 
27 

4 
4 
4 

19 
12 
20 

2 8  
19 
13 

18 
1 

13 

14 
15 
15 
20 
20 
23 
23 
24  
24  
13 

19 
21 
28 
19 

1 
2 

25 
19 
13 

6 
13 

19 
1 
7 

4 
8 

22 

10 
22 

25 
19 

4 
4 
4 
4 
4 
4 
4 
4 
4 

19 
19 
19 
19 

1 
3 

12 
16 
22 
22 

4 
4 

4 
4 
4 
4 
4 
4 

22 



548 T H E  J O U R N A L  O F  T H E  A M E R I C A N  O I L  C H E M I S T S '  S O C I E T Y  

T A B L E  II (Cont inued)  

Species 
Chrom No. Accession W e i g h t  (g)  % :Fatty acids Iodine  

(2n)  No. 100 seeds Pa lmi t i c  Stearic  Oleic Linoleic Linolenic  value ~ Or ig in  g 
L. rupestre 
L. schiedeanum 

L. striatum 

L. strietum 
L. sulcatum 

L. ~en~e 
L. tenuif olium 

L. thracicum 
L. vernale 
L. viscosum 
L. usitatissimum 

v a t  Abyss in ian  
yellow 

Cawnpore  

36 QC61Ol 0.02 7.0 2.6 7.2 79,1 4.3 154 4 
36 QC6201 0.02 9.2 3.5 9.4 72.5 5.3 147 4 

6202 0.02 8.7 1.5 7.9 78.7 5.2 157 4 
Mean 0.02 8.9 2.5 8.7 75.6 5.3 152 

QC6302 0.02 9.5 3.6 11.5 64.8 10.5 149 4 
6303 0.02 10.6 3.5 12.6 65.3 8.0 144 4 

~[ean 0.02 10.1 3.5 12.0 65.0 9.3 147 
18 b QC3705 0.02 7.9 2.5 8.7 41.2 39.7 182 11 
30 QC3802 0.03 8.9 3.6 6.8 71.1 9.7 154 4 

3803 0.03 8.2 2.7 5.7 66.5 16.9 1 6 4  22 
Mean 0.03 8.6 3.2 6.3 68.8 13,3 159 

30 QC4002 0.34 6.9 3.8 32.0 12.6 44.7 166 19 
18 b QC3903 0.05 4.8 2,2 7.9 83.7 1.4 155 1 

3904 0.06 6.3 2.1 7.2 82.6 1.8 153 24 
3905 0.05 5.0 2.5 7.5 78.3 4,7 155 28 
3907 0.05 7.0 1.3 8.8 81.4 1.5 152 24 

Mean 0.05 5.8 2.0 8.4 81.5 2.4 154 
18 QC6501 0.11 4.7 2.0 23.3 21.8 48.2 183 19 
e QC6401 0.05 7.7 5.0 18.0 63.1 6.1 140 4 

16 b Q06801 0.05 6.9 2.4 9.9 29.6 51.2 193 13 
30 

0.36 7.0 4.0 15.0 18.0 56.0 199 
0.64 7.0 4.0 39.0 15.0 35.0 156 

Osborne, W. P., and W. H. Lewis,  Chromosome Numbers  of L i n u m  from the Southern  U n i t e d  States and Mexico, S I D A  1 ( 2 ) : 6 3 - 6 8  (1962) .  
b r a y ,  C., Cytological Studies  on the Glax Genus,  L inum.  Amer. J. Botany.  3 1 ( 4 ) , 2 4 1 - 2 4 8  (1944) .  
CVilmorin, R. D., and M. Simmonet ,  Le nobre des chromosomes dans  les genres  Labelia, L inum,  et cbez quelques au t res  espeee vegetales. Seance, 

Societe de Biologie 96 ,166-168  ( 1 9 2 7 ) .  
a N~,gao, S., Cyt~genetics in  the Genus  :Linum, Jt~p. J .  Genetics 1 7 ( 2 ) , 1 0 9 - 1 1 6  ( 1 9 4 1 ) .  
e Not reported.  

Computed from fat ty  acid composit ion.  
s Numbers  correspond to ser ia l  number  in Table I .  

crops. In rapeseed, samples from single plants of 
the var ie ty  "Liho" had a range of 6 to 50% in eru- 
tic acid content. In safflower, mutant  types were 
found with 75% oleic and 15% linoleic acid in con- 
trast  to 20% oleie and 70% linoleic acid in the com- 
inertial varieties grown in California. Thus, when 
single plants from the species studied are analyzed, 
the variabili ty in fa t ty  acid composition and the po- 
tential for  selection of pure lines with divergent oil 
composition will probably be greater than present 
data indicate. 

Whether  the species studied constitute valuable 
germplasm depends on the success with which inter- 
specific crosses can be made, especially with culti- 
vated flax, Linum usitatissimum, Lin. Such crosses 
in flax are possible only among species having the 
same chromosome number. Consequently, the trans- 
fer  of genes determining f a t ty  acid composition to 
the cultivated varieties from species with chromo- 
some number other than 2n = 30 depends on the suc- 
cess with which appropriate  cytogenetic techniques, 
proven effective on other species, can be applied on 
flax. 

Among the species studied, 10 had a mean ]ino- 
lenic acid content of less than 10%; 6 others ranged 
from 11-17%. These 16 species all had a high lino- 
lenic acid content (50.3-81.5%). By contrast, 2 spe- 
cies had over 63% linolenic acid, which is somewhat 
higher than that  of most cultivated varieties. In  
terms of linolenic acid content, the remaining 25 
species analyzed were distr ibuted almost evenly be- 
tween these two extremes. 

Variabil i ty in oil composition within species, in 
which more than one seed collection was made, was 
considerable. Since most of the wild species of flax 
are cross-pollinated, especially the ones with 2n = 
18 and heterostylic flowers, it is expected that  a 
major  portion of that  variabil i ty is of genetic origin. 
Determinations of the chromosome number were made 
on 20 of the species analyzed; for the rest, the data 
were obtained from the literature. I t  is evident that  
fa t ty  acid composition is not correlated with chromo- 
some number. 

In addition to its significance from plant  breeding 

aspects, variabil i ty in fa t ty  acid composition has been 
looked upon with interest f rom a biochemical sys- 
tematics point of view. The number of seed collec- 
tions as well as the locations sampled are not the 
sanle in each of the species listed in Table II.  There- 
fore, the data on fa t ty  acid composition are sugges- 
t i re  rather  than representative of their mean compo 
sition if their  overall, worldwide distribution we- 
to be specified. The 43 species listed in Table I 
plus 10 whose composition was reported earlier (4; 
were arranged in Figure 1 on the basis of their lino- 
lenic acid content to illustrate one way of dividing 
the Linum species into two broad categories: 1) Spe- 
cies with high linolenic, low linoleic and low oleic 
acid content (the three major  unsaturated acids only 
were considered).  2) Species with high linoleic, low 
linolenic and low oleic acid content. The first cat- 
gory includes the cultivated species, L. us#atissimum; 
the data of two of its varieties are included in Fig- 
ure 1. These varieties are:  Abyssinian yellow and 
Cawnpore and they represent extremes in linolenic 
acid content with 56 and 35% linolenic acid, respee- 
tively. Since the seed collections made include only 
par t  of the variabil i ty available in the entire genus, 
the data were not analyzed statistically. I t  is obvi- 
ous, however, f rom Figure  I that  a positive corre- 
lation exists between iodine value and linolenie acid 
content, and a negative correlation between linolenic 
and linoleic acid content. 

Xavier  and Rogers (5) have suggested a classifi- 
cation of some Linum species in the following groups 
on the basis of pollen and general morphology: 

Group I :  L. lewisii, L. rupestre, L. arenicola, L. 
usitatissimum, L. catharticum, and L. bahamense. 

Group I I :  L. medium car  texanum, L. striatum, 
and L. virginianum. 

Group I I I :  L. intereursum, L. westii, L. floridanum, 
and L. medium car  medium. 

Group IV." L. rigidum and L. sulcatum. 
G r o u p  I is characterized by the largest a r ray  of 

primative features ;  Groups I I  and I I I  are inter- 
mediate;  Group IV combines the largest number 
of advanced features. The data on fa t ty  acid com- 
position would not lead to a similar grouping of 
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F~m 1. Iodine value and unsaturated f a t t y  acid composition of 43 L i n u m  species arranged in order of decreasing lino- 
~enic acid. 

these species. I f  anything,  they would merely sup- 
port the statement made by Xavier  and Rogers, that 
"the usual treatment of Linum as one genus is too 
conservative." 
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