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ABSTRACT

Direct sowing of rice is popular as it saves labor and reduces cost of rice
production. However, there are many problems such as poor seedling establishment,
competition from weeds and limited nutrient availability. These effects on early
growth stages may decrease yield. Therefore, understanding how rice genotypes differ
in their early growth stages aerobic soil will help in selection for genotypes that are
best adapted to dry seeding. The objective of this study was to examine genotypic
variation in seedling vigor and establishment in dry seeded rice in four experiments.

The first experiment assessed seedling vigor and establishment in Thai rice
genotypes and weedy rice, sown by dry seeding, in two sub-experiments. Experiment
1.1 compared 5 genotypes of Thai rice, two improved varieties (SPR1, CNT1) and
three local varieties (KDML105, BB and SMJ). Experiment 1.2 compared SPR1 and
3 populations of weedy rice. In both experiments, there were two soil water regimes
(waterlogged soil (W+) and 2/3 of field capacity (Ws) and two phosphorus levels (0
kgP/ha (P0) and 30 kgP/ha (P30)). Plants were harvested at 50 day after sowing. Tiller

number, shoot dry weight, root dry weight and nutrient content were assessed. It was



found that rice genotypes varied in responses to water levels and P levels. All five
cultivars showed no response to water treatment in growth and nutrient contents in PO.
In P30, CNT1, BB and SMJ had similar growth (tiller number and shoot dry weight)
and P and K contents of whole plant in Ws and W+. Whereas, growth and nutrients
content in WS were lower than W+ by 40-70% in SPR1 and KDML105. All weedy
rice and SPR1 also presented no response to water treatment in growth and nutrient
contents in PO. In P30, growth and nutrient contents of all weedy rice and SPR1 in W5s
were lower than W+ by 60-80 %. This study has shown that some Thai rice varieties
(CNT1, BB and SMJ) are well adapted to dry seeding.

Experiment 2 aimed to determine the relationship between ability of rice
genotypes in nutrient accumulation and their growth rate. There were two cultivated
Thai rice genotypes (CNT1 and KDML105, selected from pervious study) and three
soil water regimes (waterlogged soil (W+), field capacity (WO0) and 2/3 of field
capacity (Ws)). Plants were harvests at 21, 28, 35, 42 day after sowing. It was found
that genotype varied in responses to water levels in each harvests. Both rice varieties
did not respond differently to water conditions in their nutrient accumulation at 3
weeks after sowing. However, growth and nutrient accumulation in different water
treatment were different at the fourth week. At 35 days, CNT 1 that was grown in FC
and 2/3 FC showed lower shoot and root dry weight, the total N, P, K uptake by 70-
140% and 50-60% respectively, than when its was grown in water logged soil. In
KDML 105, shoot dry weight was depressed by 11% and the total N, P and K
declined by 50-70% when compared with in water logged. It has also been shown
that KDML105 was less welladapted to dry seeding than Chainat 1. However,
adaptation to dry seeding may also depend on water level and seedling age.

Experiment 3, compared the response of modern varieties of crop rice and
weedy rice in direct dry seeded condition. Four semi-dwarf, photoperiod insensitive
rice genotypes (CNT1, SPR1, PTT1, RD 29) and six populations of weedy rice from
farmers’ fields in the Central Plain of Thailand were used in this study. There were
two water regimes (waterlogged soil (W+) and field capacity (WO0)). Plants were
harvested at 28 day after sowing. It was found that there were differences among
genotypes in their response to water level. Shoot dry weight, root dry weight and

nutrient contents (N, P, and K) were different among modern rice and weedy rice
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population. In waterlogged soil, shoot dry weight, root dry weight and N, P, K content
in the crop rice were higher than some weedy rice population. Whereas shoot dry
weight and root dry weight of the crop rice in WO were lower than in W+ by 40-70%,
with P contents of whole plant in WO were lower than in W+ by 60-75% for the crop
rice, whereas the water treatment had no effect on root dry weight and P, K contents
in most weedy rice populations.

Experiment 4 compared the response of six F, progeny of crosses between
wild rice and cultivated rice (KDML105 x wild rice from Prachinburi (PC),
KDML105 x wild rice from Kanchanaburi (KC), SPR1 x wild rice from Prachinburi
(PC), SPR1 x wild rice from Kanchanaburi (KC), CNT1 x wild rice from
Kanchanaburi (KC) and CNT1 x wild rice from Nakhonnayok (NY)) in their response
to waterlogged and non- waterlogged soil and harvested at 50 day after sowing. Most
of the hybrids showed higher shoot, total dry weight than parents by 50-100%, the
shoot N, P and K uptake are over than parent by 20-60%. One exception was the
hybrids of SPR1 x KC wild rice which did not show significant difference from their
parents. In waterlogged soil most of the hybrids had better growth (shoot/root dry
weight) and nutrient accumulation than their parents. However, no effect of water
level was found on tillering in the hybrids of KDML 105 x PR wild rice, KDML 105
x KC wild rice and CNT 1 x NY wild rice. In addition, water level did not affect root
dry weight of the hybrid of SPR 1 x PR wild rice. Phosphorus uptake and K uptake in
hybrids of KDML 105 x KC wild rice, SPR 1 x KC wild rice and CNT 1 x PR wild
rice also did not respond to water levels. It has also been shown that F, progeny of
crosses between wild rice and cultivated rice was better adapted to dry seeding than
cultivated rice.

The results from this thesis have shown that there were genotypic variation in
growth and nutrient accumulation to water régimes, suggesting variation in adaptation
to dry seeding. Some crop rice varieties (CNT1, BB and SMJ), along with most
weedy rice populations and F, hybrids in non-waterlogged soil also appeared to be
well adapted to dry seeding, grew just as well and take up about the same amount of
nutrients in non-waterlogged as waterlogged soil, suggesting their adaptation to dry
seeding. The findings have two implications for dry seeding rice. Firstly, crop rice

varieties could be selected for better adaptation to dry seeding, including some that



are already available like improved variety CNT1 of wetland rice as well as upland
rice varieties like BB and SMJ. Secondly, most of the weedy rice populations and
crop x wild rice hybrids are well adapted to dry seeding. This suggests weedy rice
could be a problem in dry seeded rice, especially when the crop rice is one of those
varieties that are less well adapted to dry seeding. Also, it should be possible to breed
and select for adaptation to dry seeding.



