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Breeding of a New Zero-erucic Acid Rape Cultivar® Nanashikibu” Adaptable to Temperate
Climate : Masako KaTo"", Makoto YAmMAMORI’"; Mamiko Yui"*, Masahiko IsHIDA"®, Ichimi CHIBA™®,
Yoshinao OkuyAmA™, Tomoko ToyAamA™, Shingo TANosAKI”*” and Satoshi SUGAWARA™*
Abstractl] A new rape cultivar® Nanashikibu” was developed at the National Agricultural Research
Center for Tohoku Region, NARO, and was registered as“ Norin 49” by the Ministry of Agriculture,
Forestry and Fisheries (MAFF) in 2002 Nanashikibu” was selected from the progenies of the cross
of* Morishi 148/ Oominatane” , with the aim of developing a new cultivar with adaptability to the
temperate climate of Japan, zero erucic acid content, and a high yield." Morishi 148" is a strain with
zero erucic acid content and medium maturity.* Oominatane” is a cultivar with early maturity and
high yield.
The major agronomic characteristics of* Nanashikibu” are as follows:
The maturity is medium, earlier than“ Kizakinonatane” and about the same as* Oominatane”. The
plant height is medium, longer than“ Oominatane” and shorter than“ Kizakinonatane”. The resist-
ance to sclerotinial disease is medium like“ Oominatane”. The resistance to cold and snow damage
is medium, stronger than that of* Oominatane”. The degree of spring habit is late, as in
“ Oominatane”. The resistance to lodging is strong, superior to that of* Oominatane”. The yielding
ability is high, superior to that of* Oominatane”. The content of erucic acid in extracted oil is zero.
The oil content is medium and slightly lower than that of* Oominatane”.
“ Nanashikibu” will be adapted to temperate lowland areas west of the Kanto region of Japan.
“ Nanashikibu” will be recommended in Shiga Prefecture.
Key Words [0 New rape cultivar, Zero-erucic acid, Medium maturing, High yielding, Adaptable to
temperate climate
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Breeding of a New Red Grain Rice Cultivar® Benigoromo” O Masayuki YAmAcucHI”*, Narifumi
YokoGAMI“?, Tomomori KATAOKA"*, Tadashi TAKITA"*, Tadaaki HicasHI"*", Hiroshi KaTo"*,
Yasuaki TAMURA™, Hisashi KowATA"®

Abstract 0 “ Benigorimo” is a new rice cultivar developed at the National Agricultural Research
Center for Tohoku Region, NARO, and was registered as“ Norin384” by the Ministry of
Agriculture, Forestry and Fisheries (MAFF) in 2002. This cultivar was selected from the progenies
of the combination of Ouu 331/A5//0uu 331" A5” , one of the parents, is a local variety of nongluti-
nous red grain in the Tohoku region, named* Akamuro” .

“ Benigoromo” is characterized as a Japonica type rice with early maturity in the Tohoku region.
When compared to the local variery of red grain rice, the culm is shorter, the awn is shorter and the
grains are harder to shatter. It has a true resistance gene“ Pia” to blast, and the field resistance to
leaf and panicle blasts are slightly weak and moderate, respectively. Its cool weather tolerance at the
reproductive stage is moderate, and the seed dormancy is also moderate.
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The grain yields are slightly higher than* Akitakomachi,”

and the 1000 grain weight is about 25g.

The grains have higher dietary fiber, sodium, tannin, catechin, and anthocyanidin content than

“ Akitakomachi,”

and the anti-oxidant activity of the grains is high. In eating quality, the taste

becomes better when mixed with* Silky Pearl” which is a low amylose content cultivar.

Since* Benigoromo” has a large red grains, it can be used for* colored rice” without the need for

adzuki beans, colored rice wine, or other additives. It is adapted to fertile lowland areas in the

Tohoku region.

Key Words [0 Rice, Red grain, Nonglutinous rice, Early maturity, Anti-oxidant Activity, Colored

rice.
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Development of PCR-based DNA marker for identifying wheat high-molecular-weight glutenin
subunits® 5+10” and its applications to breeding of bread-making cultivars for the Tohoku
regiond Goro IsHIKAWA, Mika Saito, Hiroyuki ITo, Masato TAIRA, Hidekazu MaAEeJumA, Yoshinori
TANIcucHI, and Toshiki NAKAMURA

Abstract [1 Recently, demand for domestic bread-making wheat cultivars is increasing throughout
Japan, including the Tohoku area. The goal of this study was to design DNA markers to help our
Breeding Department develop new wheat cultivars with high-molecular-weight glutenin (HMWG)
subunits responsible for high bread-making quality. HMWG subunits of storage proteins are highly
related to bread-making quality. There are three Glu-1 loci, Glu-Al, Glu-B1, and Glu-D1, and several
alleles from each locus have been characterized. Since the Glu-D1d allele responsible for producing
the HMWG subunits® 5+10" has the greatest positive effect on bread-making properties, a co-domi-
nant DNA marker to be used for an effective identification of this allele was developed. By applying
the marker to determine the presence or absence of the Glu-D1d allele in bread-making cultivars
recently released from our institution, we showed that our PCR-based marker is more effective and
accurate than the established SDS-PAGE method for HMWG subunit detection. In addition, the
marker analysis revealed that the Glu-D1d allele was missing from the cultivar® Yukichikara” ,
though this cultivar has been reported to carry the allele.

Key Words [0 Bread-making quality, DNA marker,“ 5+10” subunit, Glu-D1d allele,* Yukichikara”
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Dx2 X03346 Yambhill Sugiyama et al. (1985)
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Depletion of soil fertility and crop productivity in succession of paddy rice-soybean rotation[]
Hirokazu SumipA”, Naoto KATo"*, and Mizuhiko NisHIDA™*"

Abstract [0 To promote paddy-upland (irrigated paddy rice and upland crop) rotation farming, sus-
tainability of crop production in the successive rotation system should be investigated from a long
term view. The changes in soil nitrogen fertility, soybean productivity, and paddy rice productivity
were investigated by long-term field experiments in paddy-upland rotation in combination with dif-
ferent paddy/upland periods and organic material application in gray lowland soil in the cold-temper-
ate region of Japan (NARCT, Omagari, Akita). When a paddy-upland rotation cultivating paddy rice
and soybean in a cycle of 3-4 years upland and 1-2 years paddy (medium-term upland rotation) was
continued for ten years or more, the available nitrogen in soil decreased greatly. Although the deple-
tion of available soil nitrogen was mitigated by rice straw application at six tons per hectare in the
case of short-term upland rotation (paddy-upland rotation in a cycle of 1-2 years upland and 1-3 years
paddy), it was not mitigated by rice straw application in the medium-term upland rotation.
Cultivating soybean for eighteen years on upland field converted from paddy field (long-term upland
conversion) decreased available soil nitrogen more than the paddy-upland rotation did. The available
soil nitrogen in the long-term upland conversion, even with application of rice straw compost of
twenty tons per hectare, was markedly lower than that in the continuous paddy field without organ-
ic material application. In response to the depletion of available soil nitrogen, the yield of soybean on
upland fields in the paddy-upland rotation and the long-term upland conversion decreased by ten to
twenty percent compared with that in the field where soybean was planted after sufficient paddy
period. On the other hand, the yields of paddy rice in the cases of both paddy-upland rotation and
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reconversion from the long-term upland conversion were higher than that in the continuous paddy

field.

Key Words 0 Paddy-upland rotation, Soybean, Paddy rice, Available soil nitrogen, Organic material
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Effects of Folsomia hidakandl Collembolalreleased in a seedling box on decreasing damping-
off of Brassicaceous vegetables caused by Rhizoctonia solani]

Hiroyoshi SHIRAISHI", Seigo OkaNo “*' and Yoshinari ENAmI 7%

Abstract 0 Collembola collected in Fukushima prefecture were tested in pots whether they
decreased damping-off of Brassicaceous vegetables caused by Rhizoctonia solani. Folsomia hidakana
Uhida et Tamura was surerior to others in abilities to propagate in a room and to decrease the
damping-off. To decrease the damping-off, more than 7,500 individuals of F. hidakana were needed
to be transferred to a seedling bokl 28 x 58 x 3 cm in depthl] The seedling box must be maintained
below 28 0. When the granulated commercial soill Kureha Inc.Clwas used to rear seedlings,
changes in soil water content from 30 to 70% on dry basis had no effect on the ability of F. hidakana
to depress the disease. Water must be carefully supplied to devoid overflow resulting in loss of F.
hidakana from soil surface. This system was applied by a farmer in Shirakawa city, Fukushima, to
rear seedlings of broccori] Brassica oleracea var. italicallin a plastic house. F. hidakana depressed
the damping-off in Feburary - May. However, F. hidakana had no effect on the disease in June -
July, as the soil temperature of seedling box reached above 30 O .

Key Words [0 Brassicaceous vegetables, Collembola, Folsomia hidakana, damping-off disease,
Rhizoctonia solani, seedling box
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Estimation of out-crossing rate in Monochoria kor-
sakowii using the herbicide resistance trait as a
marker. Guang-Xi Wang ; Watanabe, H. ; Uchino, A. ;
Wei Li ; Itoh, K. Journal of Pesticide Science 28 :
429-430 (2003) .
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Inheritance of sulfonylurea resistance in a paddy
weed, Monochoria korsakowii. Guang-Xi Wang ;
Watanabe, H. ; Uchino, A. ;Zhou, J. ;Itoh,K. Journal
of Pesticide Science 28 : 212-214 (2003).
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Host status of 10 fungal isolates for two nematode
species, Filenchus misellus and Aphelenchus avenae.
Okada, H. ; Kadota, 1. Soil Biology and Biochemistry.
35:1601-1607 (2003).
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Is the Japanese oribatid mite Euphthiracarus foveola-
tus Aoki, 19800 Acari: Euphthiracaridael a junior syn-
onym of E. cribrarius(] Berlese, 19041 Shimano, S. ;
Norton, R.A. Journal of the Acarological Society of
Japan 12 : 115-126 (2003).
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Analysis of weed vegetation of no-tillage upland fields
based on the multiplied dominance ratio. Kobayashi,
H. ;Nakamura, Y. Watanabe, Y. Weed Biology and
Management : 3 : 77-92 (2004) .
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Out-of-season production of strawberry: Effect of a
short-day treatment in summer.

Yamasaki, A. ; Yano, T. ; Sasaki, H. Acta Horticul-
turae 626 : 277-282 (2003) .
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Influence of meiotic inhibition by butyrolactone-I during
germinal vesicle-stage on the ability of porcine oocytes
to be activated by an electric stimulation after nuclear
maturation. Hirao, Y. ; Nishimoto, N. ; Kure-bayashi, S. ;
Takenouchi, N. ; Yamauchi, N. ; Masuda, H. ; Nagai,
T. Zygote. 11 (3) : 191-197 (2003).
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In vitro growth and development of bovine oocyte-
granulosa cell complexes on the flat substratum:
effects of high polyvinylpyrrolidone concentration in
culture medium. Hirao, Y. ; Itoh, T. ; Shimizu, M. ; Iga,
K.; Aoyagi, K.; Kobayashi, M. ; Kacchi, M. ; Hoshi, H. ;
Takenouchi, N. Biology of Reproduction, 70 (1) : 83-91
(2004) .
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Comparisons of the resistance to Japanese theileriosis
among Santa Gertrudis x Japanese Shorthorn F1,
Japanese Shorthorn and their reciprocal crosses.
Higuchi, M. ; Hanada, H. ; Nagamine, Y. ; Awata, T.
Anim. Sci. J. 74 : 477-482 (2003) .
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The complementary DNA sequence and polymor-
phisms of bovine procathepsin-DO CTSDO .
Higuchi, M. ; Miyashita, N. ; Nagamine, Y. ;
Watanabe, A.; Awata, T. J. Anim. Breed. Genet.
120 : 322-330 (2003).
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Morphological variations in the white clover popula-
tion collected from the northern Tohoku region.

1. Population differences in leaflet shapes and
sizes as quantified by image analysis. Yonemaru, J. ;
Higuchi, S.; Matsumura, T. Glassland Science, 49 :
134-140 (2003).
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Morphological variations in the white clover population
collected from the northern Tohoku region.
2. Relationships among plant characteristics and
between the variation pattern in characteristics and
geographical factors. Yonemaru, J.; Higuchi, S.;
Matsumura, T. Glassland Science, 49 : 599-605
(2004) .
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Effects of inoculation of reuterin-producing
Lactobacillus coryniformis on ensiling rice straw.
Tanaka, O.; Caj, Y. ; Fujita, Y. ; Miyazaki, S.;
Ohmomo, S.; Nakanishi, K. Grassland Sci., 49 : 222-
228 (2003) .
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