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Studies on Search for Varieties of Higher Sulfur Containing

Protein with Lower Lipoxygenase Activity and
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2. Variation of Lipoxygenase Activity
and its Inheritance with Selection Efficiency
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ABSTRACT : Lipoxygenase activity of soybean seeds of approximately 507 genotypes as well as
its inheritance and selection efficiency in early breeding generation was measured in the Depart-
ment of Agronomy, Seoul National University to facilitate breeding for low lipoxygenase activity
of soybean. Average seed lipoxygenase activity of 507 cultivars and strains was 350 unit (unit: A0,
01 /min. /mg at 234nm) and ranged from 50 to 670 unit. There was no difference in mean
lipoxygenase activity according to apparent seed characters such as seed coat and embryo color.
But early mature soybean genotypes had fairly low lipoxygenase activity, Lipoxygenase activity
was inherited quantitatively, in which additive effect was greater than dominant one and pro-
portion of gene with positive effects was similar to that with negative ones. Estimated narrow-
and broad-sense heritabilities were 0.78 and 0.86 for lipoxygenase activity, respectively. Herita-
bility measured from selection in early breeding lines for high or low lipoxygenase activity was
64~76% or 54~62%, respectively. And selection for high lipoxygenase activity increased by 29.
7~44.7%, whereas that for low ones decreased by 21.8~27.3%, respectively, when compared to
random population, Clear effect in selecting of lipoxygenase activity was present in early gener-
ation,
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Fig. 1. Variation of lipoxygenase activity in
seeds of collected soybeans.
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Table 1. Analysis of variance for lipoxygenase
activity classified by collection sites,
maturity groups, and seed characters

Region of Maturity Seed Seed Cotyledon
collection group coat coat color
color bloom

Fvalue  1.835™ 5672 2553 35545 2575%
Degree of 8 3 3 1 2
freedom

= : Significant at the 1% level NS:Non significant
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Table 2. Correlations between lipoxygenase ac-
tivity and other characters in the col-
lected soybeans.

Protein Fat Sugar Flot Mat FM WT

lipoxygenase —0.01 —0.01 0.04 0.12* 0.09 0.05 0.02
activity

* Significant at the 5% level

+ Flo:Flowering days Mat:Maturity days
FM:Days from flowering to maturity WT:Seed
weight
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Fig. 2. Frequency distribution of lipoxygenase
activity of the parents, F1 and F2 gen-
eration of the single crosses,
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Table 3. Estimated genetic parameters and
propotional value for lipoxygenase ac-

tivity
Notation Estimated Notation  Estimated
value value
D 7805 (H1/D)!"? 0.46
F 947 H2 /4H1 0.23
Hi 1647 Hn 0.78
H2 1491 Hb 0.86
E 610
Note:

D:Additive, F:Excess of dominance alleles, Hi:Do-
minance H2:Dominance, weighted. E:Environment,
(H1/D)/2: Average degree of dominance

H2 /4H1:Proportion of genes with positive and
negetive allels in the parents.

Hn:Narrow sense heritability. Hb:Broad sense heri-
tability

Table 4. Selection efficiency and heritability of lipoxygenase activity estimated in early generation

from three crosses

(unit:unit /mg D.W)

F2 population F3 population Selection
Cross unselected selected Random selected response
N x S N x N x S N x R Gs h?

LC7852 % 10 525 50 463 196 132* 67.3
Hwangeum 104 329 98 182 331 160
kong 10 196 50 248 —133 —83* 62.4
LC8101 x 10 551 50 492 199 152* 76.4

102 352 107 173 340 207
Suncheon 10 215 49 266 —137 —74* 54.0
T-208% 11 718 49 647 231 148™ 63.9

117 487 147 195 499 216
Suncheon 11 242 57 363 —245 —136™

55.5

Gs=F3 selected —F3 random: R=F2 selected—F2 unselected: h?=Gs /R
N:Population size, ¥ :mean, S:standard deviation, Gs:genetic gain R:selection difference h?:heritability
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