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ABSTRACT

Genetics of silicon (Si) uptake in upland rice was studied under drought
condition during 2003-2006 growing season. The objective of this study was to
estimate the inheritance of Si uptake ability in upland rice. Three experiments were
carried out in this study, including (1) evaluation of genotypic variation of upland rice
in Si uptake ability, (2) role of Si for drought resistance in upland rice, and (3)
inheritance estimation of Si uptake ability in upland rice genotypes.

Results of study showed that there were significant differences of genotypic
variation of Si uptake abilities among the fifty-two upland rice genotypes. Si content
of plant parts in all genotypes at tillering stage for leaf blade, stem and root ranged
from 26.4 t0 75.0 mg g, 29.2 t0 63.9 mg g™ and 31.5 to 49.2 mg g, respectively. Si
content of plant parts in all genotypes at harvesting stage for leaf blade, stem, root and
hull ranged from 28.1 to 62.5 mg g™, 25.8 to 64.9 mg g™*, 36.0 to 51.5 mg g™ and 28.5
to 52.4 mg g™, respectively.

The role of Si for drought resistance in upland rice indicated that Si content in
rice shoot could enhance the drought resistance because level of Si content in leaf
blade and stem were positively correlated with relative water content (r = 0.74** and
0.61**, respectively) and negatively correlated with stomatal resistance (r = -0.82**



and -0.70**, respectively). Both relative water content and stomatal resistance were
closely associated with the status of water stress in the plant. However, Si content
depended on genetic variation of upland rice. In high Si content in leaf blade
genotype (Hao) which contained high level of Si, the content for leaf blade was 19.22
mg g™ compared with low Si content in leaf blade genotype (IRAT 191) which was
9.12 mg g™. Similarly, high Si content in stem genotype (SMGC90002-4) contained
high level of Si for stem which was 7.11 mg g, compared with low Si content in
stem genotype (SMG9037-2-1-1-2) which was 2.93 mg g™. Thus, Si content in shoot
is considered as important indicator for evaluating the magnitude of drought
resistance in upland rice genotypes.

The inheritance of Si uptake ability study which was considered from Si
content in rice tissues indicated that Si content in upland rice genotypes was
controlled by a group of quantitative genes, which each gene contributed with only
small effect. Genetic variance component study revealed that additive genetic
variance (D) played an important role in controlling Si content in upland rice tissues.
Heritability of Si content study showed that narrow-sense heritability (h%) of Si
content in leaf blade at tillering stage and Si content in leaf blade, stem, root and hull
at harvesting stage were 55, 60, 68, 56 and 66%, respectively.

This study provides genetical informations which are useful and serve as a
guide line for varietal improvement of drought resistance in upland rice crop for
growing under areas where drought frequently occurs in rain-fed uplands of northern
Thailand.
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