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Breeding and variety registration of “Isan,” the first Urochloa grass variety for the
Asian monsoon

Urochloa (formerly known as Brachiaria) is a tropical grass widely grown in tropical and
subtropical regions of the world. It has excellent forage characteristics such as high yield,
strong drought resistance, aptitude for grazing, and high crude protein content. However,
the breeding of Urochloa has been limited, only about 20 varieties have been registered
in the world, most of which were bred in South America and Australia, and no varieties
have been bred for the Asian monsoon region. On the other hand, beef and milk
production is increasing in this region, and livestock farmers are under pressure to
develop efficient feed production technology. Therefore, we will breed and develop
tropical grass varieties that are suitable for the Asian monsoon climate and can be
cultivated at a low cost with high yield and high quality.

“Isan” is the first variety of Urochloa pasture grass in Japan and Thailand (Figs. 1and 2).
Figure 3 shows the background of the breeding process and the roles of each
organization. It has an average dry matter yield of 18.8 t ha™ per year, about 12% higher
than the average of 16.8 t ha™ of existing varieties (Table 1). The dry matter ratio is about
2% lower than that of the existing varieties. It has excellent crude protein content, about
3% higher than the existing variety "Kennedy” at 17.2% in the first crop of the first year,
and the TDN (Total Digestible Nutrients) content is similar to the existing variety. It can be
easily established as a highly uniform pasture from seed due to apomixis.

“Isan” is distinguished by its high yield, high quality, and easy management, and has
high potential to meet the needs of pasture grasses in the Asian monsoon region. In the
frost-free zone of the Nansei Islands in Japan, it can be used as permanent grazing
pasture or meadow. Because of its high crude protein content and suitability for rough
grazing, it is expected to help farmers stabilize their business by reducing the need to
purchase concentrate feeds, which are becoming increasingly expensive. The high
summer temperatures in recent years have caused summer depression of temperate
grasses. It is resistant to high temperatures and drought, and can reproduce by seed, so
it is expected to be used in pastures from Kyushu to the Kanto region for a single year.
Pre-drying is required to adjust moisture content to 60-70% for silage preparation due
to its low dry matter content.
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Table 1. Key characteristics of “Isan” and
control varieties

Isan Kennedy  Mulato Il
Dry matter yield (tha 'y™)
1st year 22.7a 20.7b 196b
2nd year 148 a 133b 136 ab
2-year average 188 a 170b 166 Db
Dry matter ratio (%)
Ist year 75b 199a 183 ab Fig. 2. Local adaptation test field
i ng e o 204b 22l 236a at Nakhon Ratchasima Livestock
eed ingredients ers
Crude protein 172 a 143 b 16.1a Nutrition ResearCh and
Crude fat 254 20a 234 Development Center (Pak Chong)
Crude ash 143a  138ab  130b The area indicated by white arrows is the
ADF 343 a 310a 323 a “Isan” plot (photo taken in September
NDF 595a 603 a 556 a 2014)
ADL 33a 29b 32a
TDN 613 a 619 a 619 a
Parthenogenesis (%)
Embryo sac analysis 86.4 0.0 903

Note: Unpublished data (from Shimoda)

Crossbreeding between “"Miyaokikuni 1, a sexually reproduced tetraploid Ruzigrass intermediate
parent created by chromosome doubling by the Faculty of Agriculture, University of Miyazaki, as
seed parent and “Mulato,” an apomixis hybrid transferred from the International Center for
Tropical Agricultural Research (CIAT), as pollen parent at JIJRCAS (2008-2009).
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Selection and determination of apomixis of the obtained crosses at the Nasu Research Station,
Institute of Livestock and Grassland Science, National Agriculture and Food Research
Organization (2010).

Flg' 1 GraSS form Of Evaluation of agricultural characteristics at the Nakhon Ratchasima Livestock Nutrition Research
"|sa n" and Development Center, Department of Livestock Development (DLD), Ministry of Agriculture
and Cooperatives, Thailand (2011-2012).

Local adaptation test of the three selected strains was conducted at five DLD-affiliated research
centers in Thailand, including the Center, and the Okinawa Prefectural Livestock Research Center
in Japan, to evaluate drought resistance in areas with severe dry seasons. Variety characteristics
test was conducted at two locations, at the Center and at the Okinawa Livestock Research Center,
and the final selection was made (2013-2014).

JIRCAS applied for variety registration (March 2017), established criteria for variety registration
examination (March 2020), and registered the variety in Japan (August 2021).
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DLD established criteria for variety registration examination (2020), applied for variety registration
(May 2021), and registered the variety in Thailand (July 2024).

Fig. 3. Breeding history of “Isan” and the roles of each
organization

Reference: Nakamanee et al. “Isan” Variety Registration No. 0924/2024 (2024/7/26 in Thailand).
Shimoda et al. “Isan” Variety Registration No.28580 (2021/8/5 in Japan).
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