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Abstract

The problem of weedy rice invasion in the farmer’s field has spread to many areas in
central Thailand. Contamination of wild rice’s gene into farmer’s seedlots may cause the spread
and more of invasive weedy rice. The objective of this study is to detect and measure variation in
the progeny of farmer’s seedlots, containing weedy rice with dominant in wild characteristic grow
in the field. Three experiments were conducted at Agronomy Department and Muitiple Cropping
Center, Faculty of Agriculture, Chiang Mai University on August 2001 to July 2004.

The first set of experiments was designed to measure genetic variation in twenty
morphological and physiological characters in progeny of Supanburi 1 (SPR1) seedlots collected
from one farmer. Experiment 1.1, leaf samples were collected randomly from 20 plants in the
seedbed for DNA analysis using microsatellite markers. Transplanting was done in paddy field
with 20 plants per sample in 13, 1 x 1.5 m’ plots and was also done with breeder seed.
Experiment 1.2, progeny testing was conducted by sowing seeds from 103 individual plants from
experiment 1.1, one plant to one row, 15 plants per row, in 2 replications compared with breeder
seed. Twenty morphological and physiological characters were recorded and analyzed for range
of distribution, mean, variance, standard deviation, coefficient of variation and compared degree
of differentiation between means of each samples and breeder seed by t-test. Variation within

population was assessed using the Shannon-weaver diversity index (4°). In the experiment 1.1,



variation was found within and among samples in different degrees. The different characteristics
when compared with breeder seed were seed awning (11%), pericarp color ranging from light
brown to red (2%), early heading date (1%), late heading date (72%), shorter plant (31%), taller
plant (1%), percent seed set decreasing (4%), 100 seed weight decreasing (6%), 100 seed weight
increasing (3%) and round seed shape (4%). Molecular level analysis using microsatellite markers
indicated that there was 15% of Chainat 1 (CNT1) variety contamination and 5% of hybrid
between wild and cultivated rice in farmer’s seedlots. Progeny testing in experiment 1.2 showed
variation between rows indicated that genetic structure of parents populations were heterogeneous
homozygous population (no distribution within progeny row) and heterogeneous heterozygous
population (there was distribution within progeny row).

The second experiment was conducted to measure the variation in cultivated rice
varieties SPR1 and CNT!1 from 16 farmer’s seedlots with the invasive weedy rice in the field in
Kanchanaburi province in wet season 2002 and dry season 2002/2003. One hundred individual
plants per sample were grown and compared with breeder seed varieties SPR1 or CNT1. Heading
date, plant height, pericarp color, hull color and seed awning were recorded then analyzed as
described in the first experiment. The results although, indicated that seedlots collected from 16
farmers were generally the varieties SPR1 and CNT1 but showed different degree of variation
within and among seedlots. Variation of morphological and physiological characters in 16
populations compared with breeder seed were seed awning (0 - 5%, pericarp color {0-5%), hull
color range from light brown to red (0-13%), early heading date (0-15%), late heading date (0-
7%) and high plant height (0-14%).

The third experiment assessed genetic variation of rice growing in the farmer’ s field in
Kanchanabuti province using molecular analysis. Four phenotypes of rice collected from
farmer s field were used in this experiment: (1) apparent cultivated rice type (2) rice with seed
awning but non-shattering type (3) rice with seed awning and shattering type (4) red rice type.
Seed collected from each type were grown separately and leaf samples were randomly collected,
57 individuals with apparent cultivated rice type and 7 from the other types for molecular
analysis. DNA were analyzed by microsatellite markers, RM1 primer. The results indicated that
cultivated rice-like type contained the mixture of hybrid DNA pattern between wild and

cultivated rice as high as 14%. For rice with seed awning but non-shattered type and rice with



seed awning and shattering type had the mixture of DNA patterns the same as cultivated rice and
hybrid between wild and cultivated rice. Red rice type contained all three genetic patterns i.e., the
same as cultivated rice, hybrid between wild and cultivated rice and wild rice pattern.

In conclusion, farmer’s seedlots of an improved rice variety in this study were
contaminated with another improved rice variety, wild rice and hybrid between wild and
cultivated rice. The presence of hybrid genetic patterns indicated gene flow resulting from
hybridization between cultivated and wild rice. This has serious implications to rice production, If
there is wild rice growing together with cultivated rice in the same habitat, the chance of out-
crossing will increase the rate of gene flow and produce hybrids that may become noxious weedy
rice. Without suitable management, the yield and quality of the rice harvest will be adversely

affected.



