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Abstract

Wild rice (Oryza rufipogon Griffl) is the closest ancestor of Oryza sativa L. They are
usually found in deep swamps, in ditches near rice fields sometime also in the rice fields. The
objectives of this study were to determine genetic diversity of wild rice and weedy rice with wild
characteristics found in the rice field. Eighteen weedy rice samples with different panicle
characters were collected from a farmer’s field in Kanchanaburi province. The samples were 14
panicles of weedy rice with awn (WS) and four panicles of weedy rice without awn or red rice
(RS). They were compared with wild rice from the gene bank (No. 5503), wild rice found in
natural habitats from Lamphun (LP) and Chiang Mai provinces (CM) and cultivated rice (SPRI).
Two experiments were conducted at Agronomy department, Faculty of Agriculture, Chiang Mai
University from August 2001 to July 2003. The first experiment was set out to study genetic
diversity within and between samples using morphological characteristics and molecular markers.
Samples were harvested separately and progeny tested in the second experiment.

In the first experiment, no variation in morphological characters was found within sample
of the wild rice from gene bank (No. 5503) but there was variation in culm length and days to
heading. Wild rice from Lamphun and Chiang Mai were found to vary in days to heading, color
of stigma (H'= 0.3145 and 0.6931), apiculus (&= 0.3145 and 0.6931) and awn (/= 0.6365 and
0.6931). Weedy rice with awn (WS) were found to vary between samples in awn length, hull

color, culm length and days to heading but no variation within sample in plant type {culm angle},



ligule shape, stigma exsertion, color of leaf blade, basal leaf sheath, auricle, ligule, node,
internode, collar, stigma, apiculus and pericarp. Red rice (RS) expressed variation between
samples in hull color, culm length and days to heading but no variation in other characters was
found.

Molecular level analysis was carried out using High Annealing Temperature-Random
Amplified Polymorphic DNA (HAT-RAPD) and microsatellite markers with 6 primers, 4
decamers and 2 microsatellite primer pairs to evaluate genetic diversity within each sample. High
genetic variation within samples at the molecular level was found. Of 92 DNA bands, 90 were
polymorphic and only two were monomorphic. Cluster analysis using genetic distance based on
UPGMA method distinctly separated samples in to four groups at genetic distance of (.08 units.
The weedy rice WS and RS showed the highest genectic similarity and were more closely related
to cultivated rice (SPR1 and CNT1) than wild rice. This was consistent with the classification
using Principle Component Analysis method of 17 qualitative characters.

The second experiment was conducted to study the segregation of WS and RS samples
using seeds from the first experiment to grow by panicle to row. It was found that morphelogical
characteristics of each sample were similar to all of the characters which were found in the first
experiment that indicated no segregation and the selected parent, use in this test were
homozygous genotype. However, there was variation between the rows, indicating that the
samples were genetically heterogeneous. For quantitative characters, difference between row and
segregation within row were found, indicates that the parent population consisted of heterozygous
genotypes and the effect of environmental variation.

The weedy rice with awn and red rice studied were found to be more closely related to
cultivated rice than to wild rice. This suggests that crossing may have occurred between wild and
cultivated rice. Genetic variation found in this study may be useful as a source of genetic
variation in rice breeding program. Understanding diversity of weedy rice will be useful in

planning for weed management strategies.



