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ABSTRACT

Common wild rice (O. rufipogon Griff.) is considered to be a good source for
breeding materials and essential genes for rice improvement.  In addition,
hybridization between cultivated rice and common wild rice are an important process
reflecting the occurrence of current gene flow and provide the different characters in
the hybrid populations. Therefore, the aims of this study were to assess genetic
structure of common wild rice populations in Cambodia and to characterize F
populations between the wild rice and Cambodian cultivated rice. This study

consisted of field survey and field experiments.

The field survey was conducted in the central part of Cambodia covering four
regions, Phnom Penh, Kandal, Takeo and Prey Veng in October 16-25, 2007.
Populations were geo-referenced and recorded for habitat conditionsand some
morphological characters. From the survey, common wild rice populations were

found scattered in abandoned fields, edge of the rice field, canal or road-side ditches.
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Most of them were at anthesis. Ten populations were collected from Phnom Penh (3)
Kandal (1), Takeo (2), and Prey Veng (4). They were classified into perennial (4),
annual (3) and intermediate (3) types. All plants showed characteristics of wild rice
type such as open plant type, long awn, purple stigma, and black hull. However, most
of them exhibited small anthers with only two perennial populations had large anthers
and three plants had white stigma. Mixtures of plants with red awn and plants with

white awn were found in four populations.

Leaf samples from each population of the common wild rice (10 plants per
population) were collected. In addition, leaf samples of 7 Cambodian cultivated rice
varieties (5 plants per variety) were collected from Phnom Penh (3 varieties), Takeo
(2 varieties), and Prey Veng (2 varieties). DNA of individual plants was extracted
and analyzed for genetic diversity and population structure by using five
microsatellite markers. High level of genetic diversity of common wild rice was
revealed by high average gene diversity (Hs=0.48) and total gene diversity (H1=0.76).
The highest total gene diversity within province was found in Prey Veng (0.70)
followed by Phnom Penh plus Kandal (0.68) while Takeo was the lowest (0.51).
While in individual populations, genetic diversity varied from 0.20 in one population
from Takeo to 0.66 in one population from Prey Veng. Genetic differentiation among
populations was 0.39, indicated that most genetic variation was among individuals
within population for 61% and rest 39% was among populations. These ten common
wild rice populations were grouped into two major clusters. The first cluster
consisted of most populations from Prey Veng province whereas the others included
all populations from Phnom Penh, Kandal and Takeo provinces. Analysis of

population structure of the ten wild rice populations together with seven cultivated
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rice varieties was performed using STRUCTURE program. Wild and cultivated rice
were split into different clusters (K=2). Gene flow between wild rice and cultivated
rice was detected in some wild rice plants, ranging from 1 to 7 in 10 plants in eight
populations, containing 1-5% of cultivated rice genetic trace. No wild rice
membership was found in all cultivated rice. This suggests that the direction of the
gene flow was from cultivated rice to wild populations. In addition, mating system of
these common wild rice was partly outcrossing while cultivated rice was complete

inbreeding.

A field experiment was conducted at the Agronomy Division, Department of
Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University.
Two F, populations were derived from crosses between two improved rice varieties,
Sen Pidao (SPD) and IR66 as female parents and two common wild rice populations,
collected from Takeo (TKWR) and Kompong Thom (KTWR) as male parents (SPD x
TKWR and IR66 x KTWR). Seeds of F, and parents of each population were grown
in pots and evaluated for genetic segregation in morphological and physiological
characters. Morphological characters of F, populations such as plant type, leaf sheath
color, stigma color, apiculus color, awn, awn color, and pericarp color were controlled
by few major genes (1-3 genes) with complete dominant or complementary gene
actions. F, plants segregated within the range of cultivated and wild rice parents in
number of tillers per plant, days to flowering, seed length, and seed shape.
Transgressive segregations were found in plant height, panicle length, number of
branches per panicle, number of spikelets per panicle, and seed fertility. The
difference of segregating patterns between crosses was found in seed shattering. Most

of the offspring obtained from the cross of wild rice from Takeo province shattered
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their seed almost completely while most of the offspring obtained from the cross of

wild rice from Kampong Thom province did not shatter all their seed.

From this study, it can be concluded that high level of genetic diversity was
found both within and among common wild rice populations. Natural gene flow of
cultivated rice to wild rice was evident based on both morphological traits and DNA markers.
Large range of segregation of F, between wild x cultivated rice in artificial crosses was found.
This pool of genetic variation provides a valuable source of diversity for future rice breeding
program. Negative effect of gene flow on the build up of weedy rice in rice field and invasion

of crop rice gene into natural wild rice germplasm should be monitored in further study.
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