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the present study was conducted to study the correlation between different fatty 
acids, using the mean data of Yellow Sarson parents and zero erucic acid selfed 
progeny of first backcross generation (BC,S, ) and acid selfed progeny of second 
backcross generation (BC,S, ) seed populations. Fat ty  acid composition of zero 
erucic acid Canadian cultivar Tobin i s  given for comparison. 

METHODS AND MATERIALS 

The materials used in the study were two high erucic acid Yellow Sarson B. campestris 
cultivars Sampad and the  breeding line M-91, one brown-seeded zero-erucic 
Canadian B. campestris cultivar Tobin and four of each zero-erucic BC,S, and BC,S, 
seed populations. The following breeding technique was followed for the develop- 
ment of the zero erucic acid BC,S, and BC,S, seed populations. 

Initial crosses were made between Sampad x Tobin and M-91 x Tobin. 
F,plants were reciprocally backcrossed with the respective Ycllow Sarson parent 
and the following fbur backcross populations were generated: 4 

(Sampad x Tobin) x Sampad 
Sampad x (Sampad x Tobin) 
(M-91 x Tobin) x M-91 
M-91 x (M-91 x Tobin) 

F i r s t  backcross (BC,)  seeds hetcrozygous for erucic acid alleles wcre 
identified and plants were grown. The BC, plants were selfed to obtain BC,S, seeds 
as well as backcrossed with the respective Yellow Sarson parent to obtain BC, seeds. 
Tbe erucic heterozygous BC, seeds were identified and plants were grown to obtain 
BC,S, seeds. Zero erucic acid seeds were selected from both BC,S, and BC,S, 
generations of the above-mentioned four backcrosses. Generation means of the four 
backcrosses for the two generations (BC,S, and BC,S,) were used in  the study. The 
details of the above-mentioned breeding technique is described elsewhcre5. 

Fa t t y  acid composition of seed oil was determined following gas 
chromatographic analysis of methyl ester  of fat ty  acids. The detai ls of the  
method a re  described e l s e ~ h e r e ~ . ~ , , ~ .  

RESULTS AND DISCUSSION 

Fatty acid composition 

Erucic acid (C,,:,) content of Sampad and M-91 was approximately 54%, while that 
of the Canadian cultivar Tobin was almost zero. Compared to Tobin, the Yellow 
Sarson parents had a higher percentage of stearic (C,,:,), arachidic (C,,:,), eicosenoic 
(C,,,:,) and behenic (C ,,:,I acids, but a lower quantity of palmitic (C ,,:, ), oleic (C ,,:, 1, 
linoleic (C,,:,) and linolenic (C,,::,) acids (Table 1 and 2). 



Table 1: Fatty acids in the seed oil of parents and zero erucic acid BC,S, and BC,S, seeds of the cross between 
Sampad and Tobin. 

Fatty acid (%) 

Parents and Palmitic Stearic Oleic Linoleic Linolenic Arachidic Eicosenoic Behenic Erucic 

backcross generation C16:o C16:o C ~ , : ~  C~s:2  el,:, Czo:o C z o : ~  Cz,:o c 2 2 : 1  

Sampad (S) 1.69 1.58 14.50 10.36 7.85 1.59 7.40 1.52 53.51 

Tobin (T) 2.87 0.93 61.62 20.59 12.35 0.20 1.30 0.10 0.00 

BC,S, : (SxT) xS 2.67 1.59 66.34 16.79 10.91 0.50 1.07 0.20 0.00 

BC,S, : Sx(SxT) 2.25 1.54 69.60 14.89 9.74 0.54 0.33 1.11 0.00 

BC,Sl : ((SxT)xS)xS 2.43 1.95 71.15 13.55 9.39 0.41 1.10 0.02 0.00 

Note:- BC,S, = Selfed progeny of first backcross generation, 
BC,S, = Selfed progeny of second backcross generation. 



k 
Table 2 : Fatty acids in the seed oil of parents and zero erucic acid BC,S, and BC,S, seeds of the cross between M-91 and 8 

Tobin. 

Fatty acid (%) 

Parents and Palmitic Stearic Oleic Linoleic Linolenic Arachidic Eicosenoic Behenic Erucic 

backcross generation Cl160 C~,:o C ~ , : ~  C~,:2 C1,:3 Czao c:20:1 C2,:0 %,: I 

M-91(M) 1.71 1.64 13.50 11.44 7.56 1.49 6.49 1.82 54.35 

Tobin (T) 2.87 0.93 61.62 20.59 12.35 0.20 1.30 0.10 0.00 

BCIS, : (MxT)xM 2.68 2.06 68.57 15.54 8.68 0.70 1.29 0.50 0.00 

BCIS, : Mx(MxT) 2.41 1.57 70.01 14.59 9.36 0.57 1.31 0.18 0.00 

BC2Sl : ((MxT)xM)xM 2.74 0.02 73.63 13.01 6.91 0.41 1.15 0.09 0.00 

I 
Note :- BC,S, = Selfed progeny of first backcross generation, K 

i 
BC,S, = Selfed progeny of second backcross generation. 
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In zero-erucic BC,S, and BC,S, seeds, the percentage of palmitic, oleic, 
eieosenoic and behenic acids were comparable to Tobin, while stearic acid percent- 
age was comparable to Yellow Sarson. The percentage of linoleic and arachidic acids 
were intermediate of Yellow Sarson and Tobin. Thus, an absence of erucic acid in 
BC,S, and BC2S, seeds caused a simultaneous reduction in arachidic, eicosenoic 
and behenic acids and an increase in palmitic, oleic and linoleic acids. Linolenic 
acid content in BC,Sl and BC2S, seeds of Sampad x Tobin crosses lay in between the 
values of the two parents, while for M-91 x Tobin cross it closely corresponds to the 
value of M-91. 

Correlation between fat ty acids 

Coefficients of correlation of C,, and C,, fatty acids (palmitic, stearic, oleic, linoleic 
and linolenic) with all C,, and C,, fatty acids (arachidic, eicosenoic, behenic and 
erucic) were negative, while it was significant only for palmitic, oleic and linoleic vs. 
all C,, and C,, fatty acids (Table 3). The C,,:, palmitic fatty acid also had significant 
positive correlation with CIS:, and C,,:, fatty acids (oleic and linoleic). A positive 
correlation of palmitic acid with oleic acid was reported in B. napuslo. However, a 
negative correlation between these two fatty acids was reported elsewhereg. 
~ e ~ a t i v e  correlations of oleic acid with eicosenoic and erucic acid have also been 
reported G-8. 

Among the C,, fatty acids (viz. stearic, oleic, linoleic and linolenic), signifi- 
cant positive correlations were found only for oleic vs. linolenic and linoleic vs. 
linolenic acids. The positive correlation between linoleic and linolenic acid 
indicates tha t  i t  would be difficult to reduce the level of linolenic acids alone 
by conventional breeding. Positive correlation between linoleic and linolenic acids 
have also been reported7-". However, a mutant B. napus line with 2-20% 
linolenic acid was selected by chemical mutagenesis13. Low linolenic acid B. napus 
line (3.4%) was developed from interspecific cross ofB. juncea x B. napusI4. 

All C,, and C,, fatty acids (viz. arachidic, eicosenoic, behenic and erucic), 
are positively correlated with each other. Significant positive correlation between 
eicosenoic and erucic acid in B. napus has also been reporteds. 

In summary, the results show that correlation of oleic acid (C,,:,) with all 
other C,, fatty acids is negative, but it is positive with C,,:, fatty acid. On the other 
hand, CIS:, fatty acid is positively correlated with C,,:,. All C,, and C,, fatty acids are 
positively correlated with each other. These results are in agreement with 
the biosynthetic pathway of the major fatty acids from oleic acid as proposed by 
many ~orkers~ql"~" that .eicosenoic (C,,:,) and erucic (C,,:,) acids are formed from 
oleic acid by chain lengthening process and linoleic (C,,:,) and linolenic (C,,:,) acids 
are formed by successive desaturation of oleic acid. 



Table 3 : Correlation coefficients between different fatty acids involving Yellow Sarson parents and zero erucic acid 
BC,S, and BC,S, populations of the crosses of Sampad x Tobin and M-91 x Tobin of B. campestris. 

Fatty acid (Correlation coefficient') 

Fatty acid Stearic Oleic Linoleic Linolenic Arachidic Eicosenoic Behenic Erucic 

'18:O CIS:, C15:Z '16:3 C2,:0 C20:1 %Z:O C22: 1 

Palmitic, C,,:, 0.519 0.921** 0.782** 0.314 -0,2384 

Stearic, CIS:, 0.366 0.023 -0.425 -0.277 -0.284 -0.400 -0.328 

Linoleic, C,,:, 0.765*" -0.780** -0.842"" -0.658' -0.834"* 

Linolenic, C,,:, -0.480 -0.515 -0.355 -0.494 

0.957:'* 
o . 9 0 1 ~ ' ~ . g 6 2 ~ z >  Arachidic, C,,:, 

Eicosenoic, C,,:, 0.805** 0.989*" 

Behenic, C,,:, 

+df=8, 'p<0.05, "p<0.01 
Note :- BC,Sl = Selfed progeny of first backcross generation, BC2Sl = Selfed progeny of second backcross generation. 
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