BEEMBEEE F25% 49(1980)
J. Korean Soc, Crop Sci, Vol, 25, No, 4: 73~80

IE EEFAY TR ki= FA
HeterosisEf& BRsg0| =

Op

Y B

F

st ik

4w REMW REM BN BRRHS EHBoR FIF Fio
FEME = MS #EHET) 9 F. ARAME S Heterosis 8

E=ER*

- BRREY - BRE™

TEBRin* « ASRBR BRI AR

Studies on the Heterosis Breeding in Rapeseed
Using Cytoplasmic Genic Male Sterility

4. The Effects of Improved Domestic Lines as Pollen Parents

for Fertility Restoration,

Maintenance of MS Lines

and the Heterosis Expression in Economic Characters in Fi's

Lee, J.1L,* B.S. Kwon* and Y.A. Chae**
Crop Experiment Station* &
College of Agriculture, Seoul National University, Suweon, Korea**

ABSTRACT

To facilitate the heterosis breeding which utilizes
cytoplasmic-genetic male sterile lines in rape (Brassica
napus L.}, 511 improved domestic lines were tested
for their fertility restoration, maintaining ability and
heterosis expression in agronomic characters. About
81% of 511 lines showed complete fertility restora-
tion and 11 lines could be used as maintainer of
male sterility. All yield components except pod
length showed greater heterotic effects than that of
midparent in F;. These heterotic effects resulted
in extraordinary yielding ability as high as 5.6 T/ha
in several F;’s.
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Table, |, Classification of F, fertility restoration based upon fertility index(FI,) from relative position

of anther to stigma and with petal,

No, of Restoring F, Partial X
. Non-—restoring F,
observed (Above FI.  restoring F (F L.39-3)(F L2-1)
Material plants 70) (F. 1. 40—69) o o Frequency
No, of Rate No of Rate No of No of Rate
F, F, F, F,
Domestic bred line
. 511 412 81 25 5 63 11 14 81:5:14
with Zero—eru, and
(12) (2) (81:5:12:2)
Zero—gluco,
Common varieties
with High—eru and 160 90 56 34 21 36 -~ 23 56:21:23

High-gluco.
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Table 2, The pedigrees of maintaining varieties to MS and estimation of the origin

of maintainer genes

Lines of Estimate for the
maint aining Pedigree origine of
maintainer genes
74013—2B—6-2—~1 _{* Bronowski(£) France 8 Bronowski
A) - i oRO
R’ Norin 25
ORO
B France 10
ORO
75016—28-13-3 | A —{ , Yudal Yudal
B ORO
Tower (5) Yudal
B
ORO
75018—2B—72—2 _{ A®) ‘{ " Norin 24 Nodal and
ORO orin 24
Tower (B)
75018-2B“76-2 ” ” ” ”
B Yudat
AQ) H{ ORO
74020— 2 B—32—3—1 —{ Orle Yudal
Tower (&)
* Bronowski ()
74025-2B-43-2-3 —| B JYudal Bronowski
AB) _{ ORO
Zephyr
*ISUZU
75050—2 B—19—3 A®) B Lesira 1SUZU
Tower (&)
ORO(R)
75051—2B—1—2 —-[ Bronowski
* Bronowski(&)
Midas(Q)
75053—2B—-23—-2 —-[ Bronowski
* Bronowski (&)
*ISUZU
AP Midas
74014-2B-30-2-3 —| ISUZU
Tower (&)
ORO
75052—2B—65—2 —-[
7002—2B—17-2(8) Tower

6804—2B~19—1
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Fig. 1. Heterosis of flowering date in F, using MS
and high quality restorer,
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Fig. 2. Heterosing of F, plant height using MS and RETEE KB5S BES< @@l -k figd
high quality restorer. 1,000 KEAN A= 511848 Fih 80% 4124
Table, 3, Comparison with F, hybrid and midparents of plant height maturing and yield
components characters in rapeseed
No, of No of Weight Seed
Flower pods First Density y of weight
h Plant Ear Total Pod seeds
Source —ing - per ~ bran- of pod 1,000 per
date height  length ear :trl:: ches setting length ];:i seeds  plant
m) (cm) (cm)  (cm) (gr) (gr)
MP 4.7 119 41 37 36 14 8.0 6.1 26 2.5 172
F, 4.11 164 49 45 48 18 7.8 5.5 26 2.9 263
(131)  (44) (34 (34 (16) (1.2)  (5.4) (22) (3.0) (269
F—MP ¢4 45 8 8 12 4 -02 —06 0 0.4 91
2) 1) 4> 2) (12) 4 (0.4) ~0.4) (L ()] (105)
Note : () is the result of 160 varieties of high—erucic, high— glucosinolate performed

in 1976.
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Table. 4, High yielding and high fertility restoration
of F, hybrids

F, Yield

F, (parents) FL e 102 Index
MSx76014—~B—4—3 96.6 538 215
MSx 76018—B—45—3 933 486 184
MSx 76035—B—1—4 93.6 475 189
MSXx 76054—B—18—1 97.8 489 195
MSx 76008—B—2-1 955 560 223
MSx 76062—B—9—2 87.3 484 193
MSx 76062—B—24-2 97.8 491 196
MSx 75075—B—~2-1—-2 955 462 184
MSx 75162—B—~2—2—1 93.3 451 180
MSx 76046—B—18—3 95.5 452 180
MSx 76052—B—~66—1 97.3 481 192
Yondang(check) 933 251 100
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SUMMARY

Although the yields of F; rapes(Brassica napus)
have been increased rapidly, improving oil quality
and chemical constituents of oil cake of F; rapes
is mostly desirable. Authors developed cytoplasmic-
genic male steril lines of which oil and oil cake
qualities were improved satisfactorily. However, there
are few pollen parents which have improved qualities.
To know the possibility in utilization of zero-erucic
acid and low-glucosinolate breeding lines as pollen

parents, fertility restoration, maintaining ability of

"MS lines and heterosis expression in agronomic

characters in F; were examined among 511 breeding

lines.

1. Fertility restoration of domestic bred lines in F;
was very high. About 81% and 5% of the 511
pollen parents showed complete and partial
fertility restoration, respectively, while only 14%
of the parental lines failed to restore fertility.

2. Fertility indexes of 11 non-restoring lines were
ranged from 1 to 3, which indicate that utilization
of these lines as maintainer of improved quality
is possible.

3. Most of the maintainers of male sterility were
derived from Isuzu, Bronowsk, Yudal and Chisaya
which have male sterile nuclear gene.

4, Heterotic effects were observed for flowering
date and plant height. Flowering date of F; was 4
days later than that of mid-parent, while plant
height was 45cm shorter than that of mid-parent.

5. All yield components showed great heterotic
effects except that pod length and number of
matured seeds per pod of F, were shorter and
smaller than those of mid-parent, respectively.

6. Number of branches and panicle length showed
the greatest heterotic effects by F; had 8 more
pods per panicle than that of mid-parent.

7. Among 511 F;’s of which pollen parents were
domestic lines, 91% of F; showed heterotic effect
for high yield. There were 11 combinations which
exceeded mid-parent yield as high as 450 to 560kg
per 10a.



