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Abstract

Weedy rice (Oryza sativa), the noxious weed problem in rice field, has spread
widely in the central plain of Thailand, resulting in serious yield losses. Contamination
of rice seed with weedy rice is the main cause for weedy rice spreading into new areas.
Therefore, the objective of this study was to determine the extent of weedy rice seed
contamination in rice seeds using morphological, physiological characterization and
DNA analysis. The study consisted of two experiments. Experiment 1 was the
characterization of weedy rice populations collected from farmer’s fields and
Experiment 2 was the determination of weedy rice contamination in crop rice seed.

In experiment 1, 38 weedy rice samples were collected from the infested fields
in 14 provinces. Samples were recorded for hull color, pericarp color, seed shape,
awning and awn length, panicle length, number of primary branches per panicle,
unfilled seed per panicle, seed per panicle and seed shattering. Variation within and
among weedy rice samples in all characters were found in different degrees among the
samples and characteristics evaluated. Hull color of weedy rice exhibited 8 different

types varied from light straw to black, with 42.2% of straw color and only 0.1% of



black hull, other types found in the range of 36.2 to 0.3%. For pericarp colors, 61% red
and 39% white were found. About 84% of seed with slender shape and 16% with
round shape were found. Three different types of seed awning within panicle were
exhibited, 61.8% awnless, 16.3% tip awned and 0.6% awned. Average panicle length
was ranging from 20.7 to 39.9 cm. Primary branches per panicle were found in the
range of 5.6 to 13.2. Seed per panicle was ranging from 43.1 to 113.1. Percentage of
seed shattering was between 2.1 to 74.8 and unfilled seed was between 10.3 to 75.8%.
Then weedy rice seeds were randomly selected for progeny test in pots, 30 seeds per
sample, and 10 plants per pot. Twelve morphological and 12 physiological characters
were recorded and compared to Suphanburi 1 (SPR1) crop rice grown from breeder
seed. Progeny test showed variation within weedy rice sample and showed various
degree of deviation from SPR1 breeder seed, such as spreading tillers (16.3%), purple
leaf sheath (10%) and blade (2.3%), red apiculus (11.2%) and auricle (11.2%), purple
stigma (11.1%), intermediate panicle type (4.8%) and open panicle type (1.9%), seed
with red (8.5%) or white awn (86.9%), tip awn (1.9%), early to late heading date (70 to
139 days), wider and longer flag leaf, taller plant at harvesting stage, hull color varied
from straw with brown strip to black, red pericarp and higher percentage of seed
shattering.

The second experiment was conducted to evaluate rice seed characteristics and
progeny test. Ninety three samples were collected from farmers and local commercial
seed sellers consisted of Suphanburi 1 (SPR1), Chainat 1 (CNT1), Chainat 80
(CNT80), Pathumtani 1 (PTT1) and Phisanuloke 2 (PSL2) rice varieties. Two hundred
randomly chosen seeds per sample were characterized. Weedy rice characters found
included red pericarp (0.36%), seed awning (0.05%) and straw with brown strip hull
(0.04%). Combining the three morphological characters of seed detected 18 samples
from the 93 samples (19.4%) contamination with at least one character. In this test,

contaminations were found in SPR1 (25.4%), PSL2 (11.1%) and CNT80 (50%), but



not from PTT1 and CNT1. Then, progeny testing were conducted with 50 plants per
sample in 1 x 1.5 m’ tray and compared with breeder seed of each variety. Heading
date, plant height and seed characteristics as described in previous experiment were
recorded. Deviation in heading date from breeder seed was found in farmers’ seed
variety SPR1 and CNTI, 5 and 2 samples, respectively. Weedy rice seeds
characteristics were found in seed awning, straw with brown strip hull and red
pericarp, with 3.36%, 0.07% and 0.07% of the total number of seed tested,
respectively. Within the 93 samples, 19 samples were found to contaminate with seed
with awn (20.4%), 3 samples with red pericarb and straw with brown strip hull (3.2%),
which were found in SPR1, CNT1 and PSL2 with 3.2%, 16.7% and 16.7% of each
variety, respectively. Combining the three morphological characters of seed in this
progeny test detected 23 samples from the 93 samples and two samples were repeated
to those found at the first screening. During the progeny test, leaf sample from plants
that looked the same as the standard check of each variety from 35 samples, 10 plants
per sample were collected for DNA analysis. Four microsatellite markers, RM1,
RM341, RM444 and RM586, were used. Wild rice alleles from Kanchanaburi and
Bangkok and also other crop rice alleles were detected within the samples. All alleles
found in each plant were homozygous. Among the four microsatellite markers,
RMS586 showed the highest efficient marker detecting wild allele with 2.4% and RM1
was the lowest with 0.6% while RM341 and RM1 found 6% contamination of alleles
from other rice varieties. Combining 4 markers together, 10 plants were found to
contain wild rice alleles and 25 plants with other crop rice allele, which accounted for
2.8% and 7.1% of total number of plants, respectively. Among the 35 samples, 10
samples were contaminated with wild rice alleles and other crop varieties alleles
(28.6%). Within SPR1 samples, 1.1% was assigned to other crop rice allele and 1.8%
to wild rice allele. Within PSL2 samples, 3.3% was other crop allele and 13.3% was

wild allele. Within CNT80, only other crop allele was found (35%), no such wild allele
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was detected. When combine all screening, contamination of weedy rice was found in
18 samples from 93 samples using seed characteristics, 21 more contaminated samples
were detected by progeny testing and 4 from DNA analysis which make total
contamination at 46.2% (43 samples from total 93).

Weedy rice contamination detected by using seed morphology was rapid, easy,
simple and convenient basic method. Molecular analysis at DNA level could increase
the accuracy and liability. The present study showed the presence of weedy rice seeds
and other crop rice contamination in farmers’ rice seed. Although farmers’ rice seeds
were visually clean, wild rice alleles were still detected indicating gene flow between
crop rice and weedy rice. Using contaminated rice seeds will increase weedy rice

problem.



