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ABSTRACT

Seedling growth of weedy rice may contribute to advantage in competition over cultivated
rice. The more rapid seedling growth and emergence enables weeds to out compete with the crop
right from the beginning. Therefore, the objectives of this study were to compare the rate of early
growth in cultivated rice and weedy rice and to determine how the trait that confer early
competitive advantage is inherited. The experiments were conducted in three parts. The first part
was identification of appropriate method to evaluate variation in measurements associated with
growth rate and emergence at seedling stage. Following identification of coleoptile length as the
key measurement of rapid seedling growth and emergence, the second set of experiments assessed
variation of coleoptile length of weedy rice populations compared with cultivated rice. The last
part determined the pattern of inheritance of coleoptile length by evaluating its distribution in F ,
F, and F, progenies from crosses between weedy rice and cultivated rice with different copleoptile
length.

Seedling growth of three populations of weedy rice collected from Lumlukka district,
Klong 10 from Phathumthani province and Banglen district Nakornphathum province and two
cultivated rice varieties, Supanburi 1 (SPR1) and Chainat 1 (CNT1), were measured when seed

was germinated under three different conditions: between moist paper towel; in moist sand at



different depth and in 5% agar in which light was excluded by a cover of aluminum foil. When
germinated in paper towel, all weedy rice populations produced seedlings with longer shoot than
SPR1 and CNT1 at 7, 14 and 21 days after germination. All of the weedy rice populations sown at
1 to 5 cm depth, also produced seedlings with longer shoot and roots than SPR1 and CNT1 at 14
days after germination. Germination in 5% agar in the dark showed distinct difference between
weedy rice and cultivated rice after 5 days, showing longer coleoptile in the weedy rice. The agar
in the dark method appears to be the most efficient and more rapid method for evaluating
coleoptile length of weedy rice seedlings.

In the second set of studies, 86 weedy rice populations from weedy rice infested rice
fields were evaluated. Seeds of each population were characterized, germination tested and then
screened for coleoptile length by the agar in the dark method. It was found that coleoptile length
of all weedy rice populations were longer than SPR1 and CNTI1, by up to two folds. No
correlation between seed morphology (width, length and thickness) with coleoptile length was
found. In general, most of the weedy rice population started to germinate about the same as SPR1
and CNT]1, after 36 hours. Exceptions were two weedy rice populations that started to germinate
at 24 hours after and three populations that germinated later than SPR1 and CNT1. Calibration of
the dark germinated coleoptile length as a means to evaluate contamination of weedy rice in
cultivated rice was conducted by relating coleoptile length of the seed of SPR1 mixed with weedy
rice at known proportions. The seed of 4 populations of weedy rice seeds were mixed with SPR1
seeds at the ratios of 0, 25, 50 and 75%. Four sets of mixture between four weedy rice populations
and SPR1 were tested. Means and distribution of coleoptile length of the SPR1 mixtures increased
with proportion of weedy rice contamination when compared with that of SPR1 pure seed.
Mixtures of SPR1 and weedy rice population from Samchuk, Suphanburi gave the highest means
and standard deviations of coleoptile length. Coleoptile length was highly correlated with the
proportion of the mixture of SPR1 and weedy rice (r=0.883**-0.952**). Therefore, coleoptile
length can be used to detect contaminated weedy rice in SPR1 variety.

In the third set of studies, two crosses were made between cultivated rice variety
Supanburil (SPR1) with two weedy rice populations, WDI (from Banglen district
Nakornphathum province) and WD2 (from Supanburi province) which had the longest coleoptile

length obtained from the first experiment. SPR1 was used as female parent and WD1 and WD2 as



male parents (SPR1IxWD1 and SPR1xWD2). F, F, and F, populations were evaluated for
morphological, agronomical characters and determined for genetic controlling coleoptile length of
weedy rice. The results in F, populations indicated that culm length, panicle length, seed per
panicle and 100 seed weight were controlled by overdominant gene action in both crosses.
Transgressive, continous segregations in the F2s for these characters were also found, suggesting
they were inherited quantitively. For red pericarp color and seed shattering of weedy rice, they
were controlled by two and three dominant genes, respectively. For coleoptile length, analyses of
F1 indicated dominant gene action with Fls having similar coleoptile length as the weedy rice
parents. Segregation of F2 derived F3 families was fitted to digenic 1 weedy rice type: 14
intermediate+segregating: 1 SPR 1 type ratio in both crosses, indicating that coleoptile length in
rice is controlled by two genes.

Seedling growth, specifically coleoptile length, can be used to differentiate between
weedy rice and crop rice. This will be useful in detecting weedy rice contamination in crop rice
seed. Inheritance of coleoptile length favors early advantage during emergence and early
establishment for the weedy rice in successive generations. On the other hand, traits providing
more rapid early growth and competition advantages of weedy rice could be explored for

deployment in rice breeding programs.



