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ABSTRACT

A wide range of soil types can be iron-toxic, including acid sulfate soils, acid
clay soils, peat soils, and valley-bottom soils getting interflow water from nearby
slopes. The ferrous iron (Fe*) concentrations in the soil solution reported to affect
lowland-rice yields can range from 10 to >2000 mg L™. This study evaluated means
to overcome the problem of Fe toxicity in rice in three experiments. Experiment 1
aimed to evaluate the effect of Fe levels on the growth of TDK1, a Lao rice variety.
Thirty day old seedlings were transplanted to plastic pots containing 6 kg soils, at two
plants per pots. The soil was kept flooded to depth of 5 cm above the soil surface.
One week before transplanting, basal fertilizers 0.63 g P,Os/pot and 0.81 g N/pot were
applied. The pots were arranged in a complete randomized block design (CRB) with 4
replicates. The treatments were 3 levels of added Fe: 0 (Fep), 1000 (Feio00) and 2000
(Fe2000) Mg Fe,SO4 per kg. Plants were harvested at one month after transplanting.
Growth parameters measured were plant height, tiller number, leaf number, root
length, and total dry weight. It was found that all of growth indicators (plant height,
tiller number, root length leaf number and dry weight) showed the similar response to

increasing Fe level. Growth was highest in Fe0. The toxicity effect of Fe was slight
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at Fe1000, but plant growth was depressed by Fe toxicity in Fe2000, as measured by
all of the growth parameters.

Experiment 2 evaluated Fe toxicity tolerance in 9 different rice varieties,
mostly from Lao PDR. The objective of this study was to investigate the effect of too
much Fe on different rice varieties and to identify Fe toxicity tolerant varieties. Seven
Lao rice varieties TDK1, TDK5, TDK6, TDK7, TDK10, TDK11, Muangnga, and
RD10 (from Thailand, recognized by farmers and researchers as performing well in
soil with Fe toxicity problem) and IR70617-B4-B-19-2-3-1-1 (Fe toxicity tolerant line
from the International Rice Research Institute, designated IRRI) were used in this
study. Seeds of the varieties were germinated in full strength nutrient solution.
Subsequently, 14-day-seedlings were transplanted in to stagnant nutrient solution with
agar added at 0.1% w/v. Two rates of Fe (20 and 150 mg Fe L, sufficient and toxic,
designated Fe20 and Fel50, respectively) were imposed, in 4 replications. At 4 weeks
after the Fe treatments were imposed, growth parameters including plant height,
tillering, leaf number, root length, total dry weight and leaf brozing index (%LBI)
were measured. Eight days after the Fe treatments were imposed, plants in Fel50
developed bronzing symptom and showed reddish brown rust color coating on their
root surface, while no iron toxicity symptom was seen on plants in Fe20 through out
the experiment. Varieties that were tolerant and sensitive to Fe toxicity were clearly
distinguishable by plant dry weight in Fel50 relative to that in Fe20 and %LBI in
Fel50. The Lao varieties TDK5 and TDK10 were identified as tolerant and TDK7
and TDK1 as very sensitive to Fe toxicity.

The third experiment investigated the performance of Fe tolerant (TDK5 and

TDK10) and sensitive (TDK7) varieties identified in Experiment 2 in the field on a
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soil prone to Fe toxicity at the Rice and Commercial Crop Research Center (RCCRC).
The objective of this experiment was investigate the effect of Zn application on Lao
rice varieties growing in Fe toxic. There were 3 rice varieties planted (30-day-old
seedlings) in strips in a 45 x 45 m field. The varieties were planted alternately in 6
strips, 5 x 45m with 1m between strips and 20 x 20 cm between plants in a row.
There were 2 alternated strips of the 3 varieties, representing 4 replications each
treatment. Three zinc treatments were applied in 5 m wide area across the strips, and
consisted of control (no Zn applied, Zn0), Zn root dipping (roots of rice seedlings
were dipped in 1% solution of ZnSO,.7H,O before transplanting) and Zn foliar
(spraying 0.5% ZnS0O,.7H,0 at tillering and flowering stage). Data was recorded at
45 days after transplanting and at grain maturity. Growth parameters measured were
plant height, tiller number and %LBI. It was found that dipped treatment was better
than control and sprayed treatment, because the grain yield of dipped treatment was
the highest (279 g/m?), followed by spray treatment, the grain yield with (252 g/m?),
for spray treatment was not significant difference with control treatment and control
treatment (245 g/m?) was the lowest in this experiment. For rice varieties, it was
found that the rice varieties gave significantly different (P < 0.05) grain yield. TDK5
had the highest grain yield with grain yield of 272 g/m? followed by TDK10 (254
g/m?) and TDK7 (249 g/m?) that were not significantly different (P < 0.05).

From this study, it can be concluded that, rice varieties from Laos were in 3
groups of tolerance to Fe toxicity. Those sensitive to Fe toxicity were TDK1, TDK7
and MNG; moderately tolerant at the same level as IRRI were TDK6, and TDK10;
and tolerant were TDK5 and TDK11, along with a Thai variety, RD10. When grown

in the field with soil prone to Fe toxicity, TDK7 and TDK10 showed much higher
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degree of leaf bronzing than the Fe toxicity tolerant TDKS5. Finally, the growth of
each rice varieties also responds to Zn application. Foliar spraying 0.5%
ZnS0,4.7H,0 did not effect to rice growth, but dipping roots seedling in 1% solution
of ZnS0,.7H,0 (10 g L™) can increase the yield of rice varieties that were planted at

Fe toxic soil.
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