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ABSTRACT

The common wild rice (Oryza rufipogon Griff.) is the ancestor of the Asian
cultivated rice (Oryza sativa L.). They are commonly found throughout all regions of
Thailand. In natural condition, wild rice’s habitats were found near rice fields,
leading to natural hybridization between them. Such hybridization may lead to gene
contamination from cultivated rice in natural wild populations. This process may
have a substantial impact on the evolution of wild rice populations. Hybrids form this
might cause agronomic problems by producing aggressive weedy rice, which now
threatens rice production in many regions of Thailand, resulting the reduction of
quality and quantity of rice yield. In some cases, hybrid swarms with better
ecological fitness, may lead to their aggressive spread in wild rice habitats and
replacement and extinction of the original wild rice populations. Therefore, the
objective of this study was to determine the exotic gene contamination from cultivated

rice in common wild rice populations in natural habitats. This study consisted of the



survey to collect samples of wild and weedy rice, and evaluation of characteristics in
perennial populations and DNA analysis in all populations of wild and weedy rice.

Firstly, wild rice populations were identified in 10 provinces of northeastern
and 1 province of northern Thailand. Wild rice populations were classified into three
types. The first was perennial type with more tillers, open panicle, large anthers and
low seed set where mostly found in deep swamps and abandoned rice field (12
populations). The second was annual type, with fewer tillers, small anthers and
higher seed set, found at the edge or near rice field, by the road side, and in
abandoned rice field (14 populations). The last was intermediate type with
intermediated traits between annual and perennial type (11 populations) and weedy
rice, with varied morphological traits between crop rice and wild rice found at the
edge or near rice fields and inside rice field (5 populations).

Perennial type of wild rice populations were evaluated by morphological and
physiological traits. Ten plants/population of 14 wild rice populations from
northeastern Thailand was planted in pot and recorded for morphological and
physiological traits. Wild rice populations were found to be diverse within population
in morphological and physiological traits. Generally, natural wild rice showed
prostrate plant type, dark purple or black stigma, red pericarp and flowering once a
year at October to November. However, some crop traits were found scattered in
some plants of wild rice populations such as erect plant type (13% in 2 populations),
plants with white stigma (19% in 6 populations), plants with white pericarp (23% in 4
populations) and flowering twice a year (33% in 1 populations).

Contaminations of gene from cultivated rice in wild rice populations were
determined by molecular analysis. Leaf DNA samples from northeastern Thailand
were analyzed by 5 microsatellite markers (RM20, RM225, RM164, RM341 and
RM588). Crop alleles of KDML105/RD15 type were detected in 37 wild rice/weedy
rice populations. Frequencies of KDML105/RD15 allele type detected within each
population ranged from 0.02 to 0.80 and those of RD6 were between 0.01-0.24.
Frequencies of plant homozygous for KDML105/RD15 and RD6 detected within each
population were 0.02 to 0.80 and 0.02-0.18, respectively. Hybrids between wild rice
x crop rice were found within populations at the frequencies 0.04-0.60 for
KDML105/RD15 x wild rice and 0.04-0.16 for RD6 x wild rice. Neither SPR1 nor



CNT1, high yielding rice varieties, allele was not found in both wild rice and weedy
rice populations.

Finally, population structure was different among all types of wild rice and
weedy rice populations. Genetic diversity was found in both within and among wild
rice and weedy rice populations. Differentiation among population (Fst) were found
in annual (0.59), intermediate (0.44), perennial (0.32) and weedy rice (0.29)
populations, respectively. Most of this different population structure of all types
resulted from different reproductive and matting systems. Due to the difference of
out-crossing rate of wild rice and weedy rice populations, which were found in weedy
rice (55%), perennial (52%), intermediate (39%) and annual (26). Gene pool of rice
from northeastern Thailand was grouped by using genetic distance from Nei’s (1972)
and compared with crop rice (KDML105, RD6, RD15, CNT1 and SPR1). These can
be separated into 2 main groups, wild rice populations in the first group, and crop and
weedy rice populations in the second group. The first main group can be separated
into 2 sub groups, perennial and intermediate populations in the first sub group, and
annual population in the second sub group. The second main group can be separated
into crop rice population and weedy rice population.

From this study, it can be concluded that gene contamination from crop rice
into wild rice has already occurred, as has been shown with morphological and
physiological characteristics and DNA analysis. Such gene flow may lead to
increasing genetic diversity in wild rice populations. On the other hand, it may lead to
aggressive spread of the hybrids in wild rice habitats, replacement and extinction of
the original wild rice populations. Therefore, introduction of exotic genes, such as
herbicide resistance, in new rice varieties showed be considered carefully the effect
from gene contamination to prevent the build up of invasive weedy rice and extinction

of the original wild rice populations.



