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Economic Potentials of Mutants in Rice Varietal
Development and Gene Discovery
Mutation

produces phenotypes or genotypes
that are exceptions, off-types, or variants in a
population. It occurs naturally and is considered to
be an important evolutionary force that can change
the nature of a population. Mutations rarely occur in
natural populations. A mutation occurs once in 105108 individuals or plants and it usually lethal. Thus,
mutations are generally eliminated. However, a change
in the environment, e.g., extremely low temperature
or disease pressure may favor a mutant, resulting
in a new population being created. Cold tolerant or
disease resistant germplasms are considered mutants
relative to the generally susceptible phenotypes.
Mutations can also be induced. Mutagens, such
as ionizing radiation and chemicals, can be used
to produce variants in a population. Seeds or plant
parts can be treated to induce changes in the gene,
chromosome, cell, or tissue levels.
Mutations are important sources of variation
that are useful in the development of new varieties.
Currently, these are critical genetic resources in
knowing the function of DNA sequences generated in
23 important plant species (Phillips and Rines, 2009).
In rice, the full sequence of its genome has been
completed and this marked the enormous challenge
of determining the function of each gene.
Mutation Breeding and Economically Important
Mutants
Mutation breeding, a method to develop new
varieties through changes (mutation) in one or two
traits that limit yield or quality in well-adapted
variety, has created huge economic impact in modern

agriculture (Ahloowalia et al., 2004). The 2700
mutant variety releases in 170 plant species (IAEA,
2007), of which 434 are rice varieties, had important
traits that made them popular to producers. Rice
varieties derived from mutation breeding have made
major contributions to the rice industries in Australia,
China, India, Pakistan, Thailand, U.S. and Vietnam.
For example, varieties ‘Zhefu 802’, ‘Yuanfengzao’
and ‘Yangdao # 6’ were extensively planted in China,
while two mutants developed from ‘Khao Dawk
Mali 105’, ‘RD6’, and ‘RD15’, produced rice worth
16.9 billion U.S. dollars in 1989-1998 in Thailand.
These aromatic rices cover 80% of the rice fields in
northeast Thailand even 30 years after their release
(Kharkwal and Shu, 2009). The ‘PNR’ variety series
of India, e.g. ‘PNR-381’ and ‘PNR-102’, were popular
high yielding mutation derived varieties. The variety
‘VND-95-20’ is grown on more than 300,000 ha/year
in Vietnam and contributes to the country’s export
of rice. In the U.S., mutation breeding had its major
impact in rice, grapefruit, wheat, barley and beans.
Mutation in grapefruit resulted in the development
of Rio Star TM, the major variety that accounts for
75% of the U.S. grapefruit industry. ‘Calrose 76’ was
developed through mutation breeding and it is the
first semi-dwarf rice variety in U.S. that contains the
sd-1 gene. This variety has also been integrated in the
breeding programs resulting in the development of 25
varieties, consisting of 13 released in California, 10 in
Australia, and 2 in Egypt, (Rutger, 2009). ‘Calmochi201’ (mutant of S6), M-401 (mutant of ‘Terso’),
‘M-203’ (mutant of ‘M-401’), and ‘CalamylowContinued on page 6

the grain uprooting the tillers (root lodging). There is
no doubt but that additional challenges will present
themselves as we continue to develop higher yielding
rice plant types.
The second article by Dr. Yoshimoto and
colleagues focuses on methods to accurately measure
canopy microclimate. Collaborative research such as
this has long been an important part of science. By
working with a team of scientists studying how climate
affects rice yield performance, Dr. Tarpley’s research,
which is part of this project, will undoubtedly lead to
improved rice production and management.
Working with other scientists is the rule and not
the exception at the Beaumont Center. Every year, we
write an increasing number of grant proposals. This
activity complements the research that we conduct as
part of our partnership with the Texas Rice industry.
Not that long ago, our scientists received most of
their funding from the Texas Agricultural Experiment
Station and the Texas Rice Research Foundation,
with a much smaller percent obtained from chemical
and fertilizer companies, and from the Texas Rice
Improvement Association. Although university
system funding, and funding from our growers
continues to be very important in determining what
we do at our Center, over the years our scientists have
increasingly had to rely on external grant funding.
For every dollar in grant support funding that our
scientists bring in, we are able to further expand
what we do for the people of Texas, the U.S., and the
world.
The following lists federal proposals funded
during the past three years by our scientists.

From
the
Editor ...

Role of Gene Mutations in Rice
Improvement
Welcome to the August issue of Texas Rice. In
the cover story, Dr. Tabien discusses a myriad of
approaches used to create new rice varieties. One
that caught my attention was the use of the sd-1 gene
to develop semi-dwarf rice. This particular gene was
first discovered in China and is now a mainstay of
most rice breeding programs worldwide. Without
this gene, rice produced in the U.S. (and elsewhere)
would be taller and subject to greater levels of
lodging. Arguably, a greater percent of rice grain
yield would as a result have ended up on the ground
had this gene mutation not been identified and not
made its’ way into rice breeding programs. From a
global perspective, semi-dwarf rice and semi-dwarf
wheat had profound effects by drastically curtailing
world food shortages. Who would have thought that
a single mutation would have had such an impact,
and who would have thought that Chinese scientists
would play such a big role in U.S. and world rice
development.
The sd-1 gene does pose a problem for rice
breeders. As rice yields have increased with the
development of better varieties and improved
production and management program, so has the
yield potential. There is evidence to suggest that the
shorter stature of semi-dwarf rice is placing a limit on
the upward yield potential of rice. One of the next big
accomplishments in rice breeding could very well be
the identification of genes that provide for a stronger
stem that supports more weigh prior to lodging. A few
days ago, Dr. Omar Samonte was talking to me about
two distinct types of lodging, the first being caused
by the weight of developing grain breaking the stem
(stem lodging), the second caused by the weight of

•

Pinson and Tarpley. Subcontract to Purdue TRMS: Ionome to the genome: Mapping the
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Multi-site Monitoring of Heat Stresses and
Micrometeorological Conditions in Rice Plant
Communities under Various Climates
The

fields that will help to bridge gaps between chamber
and open-field and to better assess potential impacts
of climate change on rice production.
The Intergovernmental Panel of Climate Change
(IPCC) has reviewed a number of simulation studies
attempting to determine the effect of climate change
on crop yields in their 4th assessment report and
summarized that negative effects of rising temperature
may appear if the temperature rises by 3°C in mid-tohigh latitude regions and by just 1°C in low latitude
regions (IPCC, 2007). As a result of global warming,
extreme heat events will likely occur more frequently.
Excessive heat, even if it is for a short spell, can reduce
yields of crops due to failure of reproductive growth,
but the effects of such events on crop growth and
yield have not been well accounted for by many crop
models. Hence, we cannot assess the negative effects
of rising temperature properly; this is one of the major
uncertainties about the future yield prediction.
Rice, the staple food for about 3 billion people, is
not an exception to the difficulties of evaluating the
negative effects of global warming. Although rice is
highly adaptive to a range of environments, previous
chamber experiments have shown that rice is also
highly susceptible to heat (Satake and Yoshida, 1978;
Kim et al. 1996). According to these studies, flowering
is the most sensitive stage and heat-induced spikelet
sterility (HISS) is the major reason for yield loss. The
threshold temperature for HISS is around 35ºC at
the time of flowering, which has been reported even
under current climates. The yield loss due to HISS,
however, has not been well documented in rice. Filling

following article is adapted with minor
changes from a Proceedings article by Yoshimoto
et al. (2009) as part of the Monsoon Asia AgroEnvironmental Research Consortium Meeting entitled
Challenges for Agro-Environmental Research in
Monsoon Asia held in Tsukuba, Japan, on October 57, 2009. In relation to this article, Dr. Lee Tarpley, Dr.
Abdul Razack Mohammed and Mr. Leon Holgate are
conducting research at Beaumont to compare canopy
and air temperatures in rice fields throughout the
season. In addition, Dr. Mohammed and Dr. Tarpley
are conducting ongoing studies on the effects of high
night temperatures on rice physiology, development
and yield.
Rice yield can be reduced substantially when the
crop is exposed to excessive heat, which will likely
occur more frequently under future climates, but the
magnitudes of yield losses under open-field conditions
are difficult to predict, despite many efforts being
conducted to determine temperature response in closed
environments. To better understand the occurrence of
heat stress under field conditions, we need to know
the thermal conditions of the rice canopy under heat
conditions, which can be very different depending
on other environmental factors. As a result, taking
correct measurements of canopy micrometeorology
needs careful considerations. In this study, we will
distribute a simple but well-designed system for
measuring thermal environments of the canopy to
different rice growing regions covering continental
and coastal climates in low and mid latitude regions.
With them, we attempt to establish a monitoring
network of canopy thermal environments in paddy
3
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Heat Stress ...
the gap between chamber and open-field studies is an
important task for researchers working in the field of
crop physiology and agricultural micrometeorology.
One reason for the seemingly contradictory results
between chamber and open-field studies may be the
fact that thermal conditions of the rice canopy can be
different from air temperatures. For instance, Matsui
et al. (2007) have demonstrated that the panicle
temperatures can be as much as 6 to 7ºC higher than
air temperature under hot and dry conditions in the
Riverina Region, New South Wales, a major rice
production area in Australia, while the temperature
difference between panicle and air was only around
0.5ºC in Jiangsu Province, China (Yoshimoto,
2005). This large variation in temperature difference
suggests that the impacts of rising temperature can be
moderated substantially by factors that affect canopy
heat balance.
The temperature difference between air and canopy
depends on various meteorological conditions, such
as solar radiation, wind speed, relative humidity, and
hydrological conditions of the field. Other important
factors that influence the thermal conditions of the
canopy and panicles include physiological and
morphological properties of the rice varieties. For
a proper assessment of the
vulnerability of rice production
to any environmental change,
we need micrometeorological
data in the open paddy field
under variable climatic and
management
conditions.
Unfortunately, very limited
information is available on the
canopy and air temperature
relationship, and this limits
our ability to assess risks of
heat injuries due to excessive
heat. For this reason, we
have initiated a research
project aimed at developing
a network that monitors
Fig. 1. Prototype of
paddy micrometeorological
system equipped
conditions and heat damage
panel.
under
the
“Multilateral
Research Exchange Project
4

for Securing Food and Agriculture”, funded by the
Agriculture, Forestry and Fisheries Research Council
of Japan (MAFF). We are establishing a monitoring
network of canopy thermal environments in the
paddy fields that will help to bridge information gaps
between chamber and open-field research results and
to better assess potential impacts of climate change
on rice production.
Micrometeorological Measurements System
There are some difficulties for this monitoring
system. Micrometeorological measurements need
careful setting of the sensors, without which reliable
field weather data are difficult to obtain. Ideally,
continuous measurements of organ temperatures will
provide important information, but this will require
elaborate measurement systems and skilled work,
which does not suit the multi-site monitoring. For
this purpose, we have developed a simple system to
monitor temperature and humidity profiles of the rice
canopy, which can be easily handled by agronomists
and crop physiologists.
The system is equipped with a force-ventilated
radiation shield and measures profiles of the air
temperature and humidity (Fig.1). Naturally ventilated

the temperature and humidity profile measurement
with a force-ventilated radiation shield and a solar

Continued on the next page
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India, Myanmar, Sri Lanka, the Philippines, France,
Taiwan, and the United States. We have selected
these sites to cover continental and coastal climates
in low and mid-latitude regions. Later on, we hope to
increase the number of monitoring sites so as to cover
wider climate conditions, different paddy ecosystems
and a range of farming scales.
At each site, field trials will be conducted
using the site’s standard varieties and conventional
management. Additionally, one or more comparative
treatments will be imposed on the crop. The treatment
can be variety, or water or fertilizer management,
depending on the region or participants’ interest.
Measurements can be repeated for both wet and dry
seasons in the regions where these two rice growing
seasons exist.

radiation shields have often been used because of the
difficulty of supplying electric power to a paddy field
experiment monitoring system. However, natural
ventilation may cause errors since the shields become
heated by the solar radiation and emit long-wave
radiation that results in erratic rises in temperature of
the sensor. The magnitude of the rise depends on the
differences in radiation and wind conditions between
sites, making the multi-site monitoring difficult. On
the other hand, the use of a force-ventilated radiation
shield normally requires electricity routed to the
paddy. To overcome this limitation, we developed a
stand-alone force-ventilated system utilizing a solar
cell-powered ventilator equipped with rechargeable
batteries (Solar Vent MPV, ICP Solar Technologies
Inc.) and a power control circuit developed by NIAES
(National Institute for Agro-Environmental Sciences
of Japan). In the daytime with sunlight, the ventilating
speed around the sensor will be maintained around 3
m/s, minimizing the error by cooling down both the
sensor and the shields. In the nighttime, as cooling is
not needed and the circuit automatically lowers the
ventilating speed roughly by half, which is enough
to sample the air inside the canopy, extending the
operating duration under no sunlight. The ventilator
can work continuously for two consecutive cloudy
or rainy days and night with no power generation if
the batteries are fully charged. A small temperature
and humidity sensor with integrated logging function
(Osaka Micro Computer Inc. LS350-TH) is also selfpowered with a lithium battery and completely housed
inside the ventilated radiation shield. The system is
lightweight and can be set up
at any desired height in the rice
canopy using an adjustable
tripod. These features ensure
that anyone can easily handle
the system and collect accurate
measurements in the field.

Implications of the Temperature Monitoring
Network
The temperature monitoring network is aimed
at filling the knowledge gaps between chamber and
open field experiments in climate change impact
studies. The rice canopy micro-meteorological data
obtained using a common methodology across sites
of different climate zones together with crop data will
improve our quantitative understandings of climate
change impacts on rice communities. By analyzing
the relationships between above-canopy and insidecanopy thermal conditions at each site and across
sites, susceptibility to climate change of each region
can be characterized. We will also compare our
temperature data with on-station weather data and/or

Target Area
In this study, we will
initially target several rice
growing regions in the world
(Fig. 2). Monitoring systems
will be set up in Japan, China,

Fig. 2. Target regions of the multi-site monitoring network at the initial
stage of the project.
Continued on the next page
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and micrometeorological conditions in the rice
plants communities under various climates - the
micrometeorological measurements system for
a common measure of the paddy environments.
MARCO Symposium 2009.

with near-by weather station data. Activities related to
this study, such as a workshop, micro-meteorological
measurements, and data analyses will also be good
opportunities for improving research capacity in
agricultural meteorology, which is highly important
in climate change impact and adaptation studies.
These activities will help to detect signs of climate
change impacts in various rice growing regions in
the world, which are relevant information that will be
shared with the international scientific community.

We wish to thank the Agriculture, Forestry and
Fisheries Research Council of Japan (MAFF) for
giving us an opportunity to set up a world-wide
network under the “Multilateral Research Exchange
Project for Securing Food and Agriculture”. *

For information, please consult the following
references:

* Article by Mayumi Yoshimoto1, Minehiko Fukuoka1,
Toshihiro Hasegawa1†, Xiaohai Tian2, Madan Pal
Singh3, Tin Tin Myint Daw4, WMW Weerakoon5,
Tanguy Lafarge6,7, Huu Sheng Lur8, Lee Tarpley9,
Tsutomu Matsui10, Kazuhiro Kobayasi11, and Tsuneo
Kuwagata1. Affiliations of authors are as follows: 1)
National Institute for Agro-Environmental Sciences,
Tsukuba, Japan, 2) Yangtze University, Jingzhou,
P.R. China, 3) Indian Agricultural Research Institute,
New Delhi, India, 4) Rice Division, Department of
Agricultural Research (DAR), Yezin, Myanmar, 5)
Rice Research & Development Institute, Batalagoda,
Sri Lanka, 6) International Rice Research Institute,
Metro Manila, Philippines, 7) Centre International
de Recherche en Agronomie pour le Développement,
Montpellier, France, 8) National Taiwan University,
Taipei, Taiwan, 9) Texas A&M AgriLife Research
and Extension Center, Beaumont, Texas, 10) Gifu
University, Gifu, Japan, and 11) Shimane University,
Matsue Japan. †Corresponding author: thase@affrc.
go.jp

IPCC. 2007. Climate Change 2007: Impacts,
Adaptation and Vulnerability. Contribution of
Working Group II to the Fourth Assessment
Report of the Intergovernmental Panel on Climate
Change. In Parry, M.L., O.F. Canziani, J.P.
Palutikof, P.J. van der Linden, and C.E. Hanson
(Ed.), Cambridge University Press, Cambridge,
UK, 976 p.
Kim, H.Y., T. Horie, H. Nakagawa, and K. Wada.
1996. Effect of elevated CO2 and high temperature
on growth and yield of rice. II. The effect on yield
and its components of Akihikari rice. Jap. J. Crop
Sci. 65: 644-651.
Matsui, T., K. Kobayasi, M. Yoshimoto, and T.
Hasegawa. 2007. Stability of rice pollination
in the field under hot and dry conditions in the
Riverina region of New South Wales, Australia.
Plant Prod. Sci. 10: 57-63.
Satake, T., and S. Yoshida. 1978. High temperatureinduced sterility in indica rices at flowering. Jap.
J. Crop Sci. 47 : 6-17.
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Yoshimoto, M., H. Oue, H. Takahashi, and K.
Kobayashi. 2005. The effects of FACE (FreeAir CO2 Enrichment) on temperatures and
transpiration of rice panicles at flowering stage.
J. Agr. Meteorol. 60: 597–600.

201’ (mutant of ‘Calihikari-201’) were all products
of mutation breeding. Recently, ‘Rondo’, ‘JES’ and
Clearfield (CL) varieties such as CL151 and CL161,
were released in the U.S. These are all products of
mutation breeding or through the incorporation of
the mutant gene by backcrossing and the traditional
method of hybridization and selection.
Varietal development through mutation can

Yoshimoto, M., M. Fukuoka, T. Hasegawa, X.
Tian, M. Pal Singh, T.T. Myint Daw, W.M.W.
Weerakoon, T. Lafarge, H.S. Lur, L. Tarpley,
T. Matsui, K. Kobayashi, and T. Kuwagata.
2009. Multi-site monitoring of heat stresses

Continued on the next page
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be faster since trait fixation is faster. It could be at least 67 genes in rice (Jiang and Ramachandran,
3 years shorter than conventional breeding (Do, 2010). The mapped and cloned sd-1 gene, the gene
2009). Nearly 30% of the breeding program time incorporated into the semi-dwarf varieties of the
is saved in mutation breeding when compared to green revolution, is the best natural mutant that
hybridization techniques (bi-parental crosses). The impacted rice supply in major rice eating countries.
main disadvantage, however, is the limited presence The discovery of another mutant with cytoplasmic
of economically important mutants after mutation male sterility (cms) was useful in further increasing
rice production through hybrid rice breeding.
treatment.
Among food crops, the rice genome is the first to
be sequenced more than once, and large amounts of Mutagens
gene expression and annotation (attaching biological
Mutants are classified as natural, physical (fast
information to DNA sequences) is generated or neutron, gamma rays, ion beam irradiation, cosmic
being generated (Raghuvanshi et al., 2010). The next radiation) and chemical (EMS-ethyl methanesulfonate,
challenge is to determine the biological functions of MNU-methyl nitrosourea, diepoxy butane) mutants,
each gene and their product,
the main focus of functional
genomics. It is estimated that
there are about 50,000 genes
in rice. A collection of mutants
is considered the technological
platform (conceptual structure
or basis) in knowing the
functions of genes (Jiang
and Ramachandran, 2010).
The analysis of phenotypic
variation between wild type
(normal) and mutant is the
basis of transcriptomics (gene
expression),
proteomics
(protein
expression),
metabolomics (metabolites),
and phenomics (phenome, the
phenotypes expressed by a
cell, tissue, organ, organism,
or species) studies aimed
to identify the functions of
genes. Map-based cloning,
the isolation of gene based
on genetic map, has been
successful for traits with
Fig. 1. A dwarf very high tillering mutant was isolated from a single cross.
existing natural mutants.
It was 50-55 cm tall and produced 89-121 tillers at harvest that were
Although natural mutants are
80-85% productive. The 10-12 cm long panicles had 20-25 typical long
rare, these important mutants
grains. The dwarf and very high tillering trait is controlled by a recessive
were the main genetic resources
gene. A normal plant from these dwarf plants produced new very high
in genetic analysis, mapping,
tillering dwarfs with varying phenotype as shown above.
fine mapping and cloning of
Continued on the next page
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tissue culture-derived mutants, insertion mutants (T- space shuttles) and high altitude balloons. More than
DNA or Ac/Ds transposon), gene entrapment (use of 60 new mutant varieties of crops, including rice,
gene trap vector) and activation tag lines (based on wheat, cotton, rapeseed, sesame, pepper, tomato and
T-DNA tagging and use transcriptional enhancer). alfalfa were released from this program (Liu et al.,
The creation of mutants is traditionally done using 2009).
ionizing radiation and chemical mutagens. However,
De novo variation, which are variations observed
most of the mutants released as varieties have been in the progenies but not in the parents after natural
derived from radiation treatment. Neutron and X- and artificial crossing can also be a source of
ray were used in the early mutation activities, and mutants (Phillips and Rines, 2009). This variation
chemicals such as mustard gas, nitroso compounds, can be attributed to naturally occurring point (single)
alkylating and oxidizing agents, purines, organic mutations, intra-genic recombination (recombination
sulphate and sulphonates became popular in the mid- within a gene), unequal crossing over of chromosomes,
1940s, (Lundqvist, 2009). The mutations in these transposable elements (mobile DNA segment), DNA
methods were undirected or non-targeted thus depend methylation (addition of methyl group in DNA),
only on naturally occurring mutation after treatment. paramutation (interaction between two alleles of a
During treatment, random changes occur in the DNA single locus), or gene amplification (production of
of treated seeds or plants and these may not meet the multiple copies of a particular gene).
desired changes, e.g. high protein, disease resistance,
Recent popular methods to create mutants, such as
thus a large population is usually recommended to the use of transposable elements and RNA (ribonucleic
increase the likelihood of isolating the desirable acid) interference (RNAi), may not release mutants as
mutant.
a variety. However, these methods create mutants that
Plant mutagenesis by ionizing radiation using can be used to study gene function. These mutants
gamma-rays, X-rays, electrons, low linear energy could be the junk in varietal development, but they
transfer (LET) and ion beams (high LET) have are important in functional genomics.
resulted in the creation of
several
varieties.
Japan
established the first ion beam
facility in 1991 and currently
has four additional facilities in
other sites (Nakagawa, 2009).
Aerospace can be used
to produce mutants. This
environment has cosmic
radiation,
microgravity,
weak geomagnetic fields,
and a super-clean supervacuum that can induce
changes in the genetic makeup of living plants. In 2006,
China launched Shijian-8,
the world’s first satellite for
the space-breeding using the
spaceflight-induced mutation Fig. 2. Spotted leaf mutant was identified from a wide cross. Brown spotting
started 30 days after emergence, and increased to 40 spots per leaf by
technique. This method uses
maximum tillering. Spots ranged from pinhead to match head size.
recoverable spacecraft (such
as recoverable satellites and
Continued on the next page
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Transposable elements, the moving genetic AgriLife Research and Extension Center at Beaumont.
elements, are also known as jumping genes. If inserted Several important germplasm have been developed,
in a gene, these elements can disrupt gene function such as cold and herbicide tolerant lines that can
resulting to a different phenotype.
be used as parents in the development of new rice
Mutants from tissue culture called somaclonal varieties. Figures 1 to 3 show some of the mutants
variations are due to some transposons (segments of identified in this research activity being supported by
DNA that can move around to different positions in the Texas Rice Research Foundation (TRRF).
the genome of a single cell) that are activated during
Several mutants have impacted rice economies
the culture of plant tissues. These somaclonal mutants of both developed and developing countries through
also have retrotransposon, which are mobile elements direct varietal releases of the mutant or use of mutant
that transpose through reverse transcription of RNA.
genes in developing another variety. These important
Transfer-DNA (T-DNA), which is used in genes will further affect production systems as
functional genomics, but not in the development of the new technologies unravel their functions and
mutant or mutation-derived rice varieties, is a popular make use of their potentials. The mutants that are
way of producing mutants to study the functions generally ignored in most breeding programs and
of genes. It utilizes Agrobacterium tumefaciens or those created for functional genomics will enhance
Agrobacterium rhizogenes that can help transfer or the understanding of traits critical in increasing rice
integrate a gene into a plant’s nuclear DNA. RNAi, yields. The full integration of mutation breeding and
known as post-translational
gene silencing, is a directed
mutagenesis through regulation
of gene expression by RNAguided translational inhibition
of its own RNA in the presence
of double-stranded ribonucleic
acid (dsRNA) complementary
to the gene for inhibition. A
synthetic dsRNA introduced
into the cells can induce
suppression of specific genes
of interest. Several laboratories
are creating these mutants.
Reports indicated that more
than 450,000 T-DNA tags,
153,000 transposon insertion
lines, and 50,000 lines from
retrotransposon have been
created, and RNAi was used
in characterizing the function
of 71 genes in rice (Jiang and
Ramachandran, 2010).
Fig. 3. a) Orange Leaf – leaves are yellowish at early tillering stage and
orange before heading. b) Bronzing Leaf – rusty leaves at early stage
Mutation Breeding at Texas
and brown at advance stage. c) Chlorina – leaves are yellowish from
AgriLife Research
seedling to maturity. d) Liberty herbicide tolerant lines – lines survived
two sprayings of Liberty herbicide.
Mutation breeding is
being done at the Texas A&M
Continued on the next page
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improvement. In Shu, Q.Y. (ed.). Induced Plant
Mutations in the Genomics Era. Food and
Agriculture Organization of the United Nations,
Rome. P. 21-26.

the recent molecular technologies will hasten varietal
releases.
For more information, please consult the following
references:

Raghuwanshi, S., M. Kapoor, S. Tyagi, S. Kapoor, P.
Khurana, J. Khurana, and A. Tyagi. 2010. Rice
genomics moves ahead. Mol. Breeding. 26: 257273.

Ahloowalia, B.S., M. Maluszynski, and K.
Nichterlein. 2004. Global impact of mutationderived varieties. Euphytica 135: 187-204.
Do, K.T. 2009. Socio-economic impacts of mutant
rice varieties in Southern Vietnam. In Shu, Q.Y.
(ed.). Induced Plant Mutations in the Genomics
Era. Food and Agriculture Organization of the
United Nations, Rome. P. 65-70.

Rutgers, J.N. 2009. The induced sd1 mutant and other
useful mutant genes in modern rice varieties. In
Shu, Q.Y. (ed.). Induced Plant Mutations in the
Genomics Era. Food and Agriculture Organization
of the United Nations, Rome. P. 44-47. *

IAEA. 2007. FAO/IAEA Mutant Variety Database.
[Online] Available at http://mvgs.iaea.org/
aboutMutantVarieties.aspx.

* Article by Rodante E. Tabien, Texas A&M AgriLife
Research and Extension Center at Beaumont, TX.

Jiang, S.Y., and S. Ramachandran. 2010. Natural
and artificial mutants as valuable resources for
functional genomics and molecular breeding. Int.
J. Biol. Sci. 6: 228-251.
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United Nations, Rome. P. 213-215.
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barley mutation genetics and breeding. In Shu,
Q.Y. (ed.). Induced Plant Mutations in the
Genomics Era. Food and Agriculture Organization
of the United Nations, Rome. P. 39-43.
Nakagawa, H. 2009. Induced mutations in plant
breeding and biological researches in Japan. In
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of the United Nations, Rome. P 48-55.
Phillips, R.L., and H.W. Rines. 2009. Expanding
the boundaries of gene variation for crop

•

Wilson, Yang, Arthur, Campbell, Siebenmorgen,
Meullenet, Adam, Reagan, and McKay. Integrated
Post-Harvest Rice Management: Optimizing
Insect Control, Grain quality, and Information
Delivery. USDA/RAMP

•

Reagan and Way. Building an area-wide IPM
perspective for stalk borers threatening sugarcane
and rice. USDA/CSREES Crops at Risk

•

Wilson, Tarpley, and Way. Regional Biomass
Feedstock Partnership – Herbaceous Bioenergy
Crop Field Trials. Sun Grant

•

Pinson, Fjellstrom, McClung, and Tabien. Fine
Mapping of QTLs associated with sheath blight
resistance in rice. USDA/CSREES

•

Stout, Hummel, Groth, Machtmes, Tindall,
Bernhardt, and Way. Revising management
programs for the rice stink bug in southern rice.
SRIPM

•

Zhou, Allen, Jia, Lu, Jo, Kloepper, and Way.
Developing biologically Based Management
Continued on the next page

10

From the Editor ...
Strategies for Integrated Control of Sheath Blight
in Southern Rice. SRIPM

Sincerely,

Please continue to send us your comments and
suggestions.

L.T. Wilson
Professor & Center Director
Jack B. Wendt Endowed
Chair in Rice Research

Rice Crop Update
As of August 15, 2010, the main crop rice acreage

in Texas that had passed the heading stage was 90.0%.
In comparison, 99.0, 98.7, 98.0, and 96.0% had passed
heading by August 15 in 2006, 2007, 2008, and 2009,
respectively. About 42.3% of the main crop rice
acreage in Texas had been harvested by August 15,
2010. In comparison, 67.4, 33.3, 54.0, and 49.3% had
been harvested by August 15 in 2006, 2007, 2008,
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and 2009, respectively. The figures below show the
comparisons in percentage of main crop rice acreage
that had passed heading and that had been harvested
by August 15 in 2006 to 2010.
Weekly updates on the acreage and percentage of
rice grown in Texas that are in the various growth
stages are available at our website at http://beaumont.
tamu.edu/CropSurvey/CropSurveyReport.aspx.
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