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Plant for Nutrient Quality in indica Rice
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— 0,773 to 0. 993 for some flower traits in ricel*!,

Yu found that additive correlation was significant {for
some traits in barley'™. Shi and Zhu pointed out that
additive correlations were more important than domi-
nance correlations between rice exterior quality traits
and other milling, cooking or mnutrient quality
traitst®. Up to now, little information is available
about genetic correlation components of seed additive
and dominance effects, cytoplasmic effects, andfma-
ternal additive and dominance effects for nutrient
quality traits of milled rice. In this paper the mixed
model approaches were used for estimating genetic
variances and covariances to determine the genetic
correlations among traits of nutrient gquality ot milled

rice.

1 Materials and Methods

Nine females ( Zhenshan 97A, etc.) were

crossed to each of five males (Cezao 2-2, etc, ) of in-

dica rice in an incomplete diallel cross (9 X 5). Th@

seeds of parents and F,'s were sown on 28 March and
single plant per hill was transplanted to the gadt
field at Zhejiang Agricultural University on

in 1994. There were 24 plants in a plot at spg

{milligrams of lysine

ver milled ri LI) and/the ra-
Q’cent {RLP) of

tio of lysine content o \protein

milled rice.
Analysis o ations was conducted
for nutrieq lity traits in indica rice by using a ge-

3 traits of cereal crops™™!.

were geed direct additive correlation (r,), seed direct

2.1 Estimation of correlations for seed direct ge-

Q

, and Pl and RLP were significantly nega-
while other pairwise traits studied were highly
significantly positive.
2/ 2 Estimation of correlations for cytoplasmic ge-
netic effects

The cytoplasmic genetic effects of organelles
such as chloroplast and chondriosome were not negli-
gible in rice breeding. The effects of cytoplasm could
be inherited by females. So it is important to under-
stand the correlations of cytoplasm (r.) between two
traits. Positive cytoplasmic correlations between
most of the nutrient quality traits studied were de-
tected except tor the pairwise traits of PC and PI. PC
and LC, and PC and LL
2,3 Estimation of correlations for maternal genetlc
effects

Seeds are the offspring grown on their materna)
plants which provide the nutrients in endosperm.
There were significant maternal effects on nutrient
quality traits of milled rice™. Maternal genetic cor-

relations were found to be important for all nutrient
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Tabie 1. Genetic correlation components among nutrient gquality tralts in indica rice

Traits Ty In I- Lar
PC& FI G, 398°° 0.7187° —~ 0, 45577 Q.473°°
LC G, 394°° 0.4427° —0,523°° 0.293°°
LI G, 045 . 360°° —0. 063 0.141°°
RLP —0.393°° —0.1767° G, 19677 —0.318"°
Pl & LC 0. 382" ° 0.325°° 0, 247°° 0.337°°
LI 0,157 0. 305"° ¢.413°° {.268°°
RLP —0, 235" —0.203°° O, 246°° — 0. 132°
LC & LI {. 096 . 0.56177 0, 220°° 1. 090
RLP —0. 309°° 0. 400° " 0. 097" —{0.3237°
LI & RLP —0.1G3° 0. 355°° 0. 201°° —0. 1557/

“and”* at 5% and 12 significant level, respectively. PC=protein content,

=|ysine index, and RLP=the ratio of lysine content to protein content.

quality traits. maternal additive correlations (r,,) significant between LC and LI, the offsprings with
high LC and LI mig@tﬂ! be obtained by using indi-

rect selectionnin later generations. Although r,,rp,

were significantly positive for most pairwise traits ex-

cept for the relationship between RLP and other nu-

trient quality traits, Maternal dominance correlation al]l positive for the pairwise traits of
{rm) were all significantly positive among nutrient
quality traits except for PC and RLP or PI and RLP. cht reduce the selective effects for these pair-

Therefore, the performance of correlations fop NThe 1, ,r0:Ts, and 1, In pairwise traits of

nal genetic effects were similar to those of geed’d 4, PC or P] were negative except for re. It was

effects. difficult to select the plant and/or crosses with high
2.4 Analysis of correlations for pairwise

The 14, IpsTes Ta, and rp, of thepai positive additive correlation (r, and r,.,) between LC
and PC. when we selected the plants with high LC
and LI, RLP in milled rice could be still decreased

wise traits especially for RLP and othe g because of the negative r, and r,, between LC and

seem mostly to be significantly positive

Some genetic correlations were negatyde

ity traits. The correlation coefficients (r, . RLP or LI and RLP. Therefore, it was difficult to

increase both RLP and LC and/or LI by indirect se-
were significantly positive. lection for rice breeding. But positive rp.rc and rp,
gest that genetic materials suggested the possibility of improving these pairwise
traits could be obtained for indica hybrids.

Since most residual correlations (r,) were most
significant, so the relationships of nutrient quality
traits of rnilled rice were also influenced by sampling

ETTOTS.

3 Discussion

Content of protein and lysine of milled rice is re-
lated to nutrient quality of food. Selecting good quali-
ty of rice is one of the major breeding aims and breed-
ers are now paying much more attention to it. Al-

though rice quality can be affected by environments,
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there is a large amount of variation among varieties.
It is possible to increase rice quality by breeding ap-
proaches.

Indirect selection can be efficiently used in rice
breeding according to the magnitude of genetic corre-
lation components. When one trait can not be easily
measured, it 1s better to indirectly select other traits
with highly additive correlation (r, and/or r.,) and
cytoplasmic correlation (r.)} to it, such as the pair-
wise traits of PT and LC or PI and LI. On the other
hand, if the relationship between two traits was
mainly controlled by dominance correlations such as
the pairwise traits of LC and LI, breeding hybrid rice
could be used to improve the quality of milled rice for
related traits at the same time. Otherwise, the cyto-
plasmic correlations could be applied in both conven-
tional crossing breeding and hybrid rice breeding. It
is helpful for breeders to understand the genetic
mechanism of guantitative traits in milled rice b
analysis of genetic components of correlation. Th
analvsis results of genetic correlation inn this experi-
ment could be used in rice nutrient quality breed:
and the analysis method for genetic correla

also be applied in other cereal crops.
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