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ZESU HUANG : INHERITANCE OF SEED YIELD, OIL CONTENT,
CHARACTERS RELATED TO OIL QUALITY AND AGRONOMIC
CHARACTERS, AND ASSOCIATIONS AMONG THE CHARACTERS
IN RAPESEED (Brassica napus L.). THESIS ADVISOR : PROF. PAISAN

LAOSUWAN, Ph.D., 159 PP.

INHERITANCE/ASSOCIATIONS/SEED YIELD/OIL CONTENT/RAPESEED

Rapeseed is an important oilcrop of the world. Its oil is used for human
consumption and industries, and the meal can be used as animal feed. Improvement of
yield, oil content, and quality of oil and meal are important objectives of rapeseed
breeding programs. Most or all of these characters inherit quantitatively. This research
was aimed to study the inheritance of yield, yield components, oil content and
characters related to yield and oil content in rapeseed and associations among these
characters. Three sets of experiments were conducted in this study.

The first experiment was carried out to study gene actions and heritabilities of
characters by using generation mean analysis, and to identify the relationships
between characters. Two crosses (Cross I: 111174 x Zi20; Cross I1: 11138 x 111142)
were made, and their F,, BC; and BC, were produced. Six populations including P,
P,, F1, F2, BCy and BC, were evaluated. Characters including oil, protein, erucic acid,
oleic acid and glucosinolate contents in Cross I, oil and protein contents, days to
flowering, and days to maturity in Cross 1l were recorded on individual plants. It was
found that the effects of genes controlling the characters studied, except protein
content in Cross Il, did not follow the additive-dominance model. This indicates that

epistatic gene effects were also important for these characters. High broad sense



heritabilities were obtained for erucic acid, oleic acid and glucosinolate contents in
Cross |. Two major gene pairs were found to control the expression of erucic acid and
oleic acid contents, while three major gene pairs were detected to control
glucosinolate content in Cross I. Significant, negative or positive correlations were
found between certain characters.

The second experiment was conducted to evaluate the inheritance of many
characters of male sterile lines in Brassica napus L., and to find the correlation
between characters. Ten RGMS lines were used as parents to cross among them in a
half diallel cross method. Forty five crosses and their 10 parents were evaluated in a
randomized complete block design. It was found that both GCA and SCA effects were
important for all characters studied, but additive gene effects were more predominant
than others. Lines Qianyou 8AB and You 2894AB showed highly significant GCA
effects for seed yield. Lines You 2894AB, QH303-4AB, You 157AB, and You
2431AB had highly significant GCA effects for oil content. The crosses between lines
Qianyou 3A x Qianyou 8B, Qianyou 8A x You 2894B, You 2894A x Qianyou 6B,
Qianyou 8A x QH303-4B and Qianyou 8A x Qingyou 6B gave high SCA effects for
seed yield. Percentages of heterosis were found for all characters studied. Pods per
plant, seeds per pod, 1,000-seed weight, and plant height showed high direct
contributions to seed yield.

The third experiment was conducted to test performance of hybrids obtained
by crossing between lines developed to have low erucic acid and glucosinolate
content and to estimate combining ability effects and heterosis for four characters.

Nine inbred lines of rapeseed used as male were crossed with five RGMS lines used



as female in a NCII design manner to produce 45 single crosses. The crosses, their
parents and a check hybrid were tested at two locations. The results showed that both
additive and non-additive gene effects were important for yield, oil content, days to
flowering, and days to maturity, but additive gene effects were more important for
these traits. Both GCA and SCA effects were significantly positive and negative for
different characters. The crosses of females x males Qianyou 8A x q034, QH303-4A
x 111224, Qianyou 3A x 2365, QH303-4A x 1190 and 24A x 111153 had significantly
positive SCA effects for seed yield. Heterosis, heterobeltiosis and standard heterosis

were found high for seed yield.
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