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Abstract

The project of selection and micropropagation of rubber root stock
resistant to the white root disease and biological control aimed to: assess economic
loss from the infestation of white root disease, to investigate the growth of
indigenous rubber’s root systems and selection for rubber rootstock tolerant to the
white root disease, to propagate rubber tree through biotechnology techniques and
to select the efficiency antagonistic against rubber white root rot pathogen. The
project divided into 5 subprojects. Subproject 1; The economic loss assessment
from the white root disease in southern Thailand. Sample farmers were purposively
selected from 8 provinces. Data were collected from 263 farmers using structured
questionnaires and representative farmers from each province were selected for in
depth interviews. The results showed that the disease was mostly found in RRIM 600
and BPM 24 rubber clones. Economic loss to rubber-grower households due to this
disease depended mainly on the ages of rubber tree when the disease firstly
infected and the intensity of such infection. If disease infected the rubbers as early as
one year old, the present value of loss until the rubber reached 25 years old was the
greatest in Nakhon Si Thammarat at approximately 478,930 baht per rai, while the
least was found in Ranong province with 24,600 baht per rai. Subproject 2;. Genetic
analysis of indigenous rubber trees (Hevea brasiliensis Muell. Arg.) by DNA markers
and scanning of rubber root-stock using minirhizotron technique . Seeds of
indigenous rubber clones were collected from various areas in southern Thailand to
study root system by minirhizotron. Seedlings of RRIM 600, GT1 and PB5/51 were
included in the study as controls. Results from root growth indicated that the most
active roots were located within 20-40 cm under the soil surface. Seedling of
indigenous clone from Hat Yai central park showed significantly higher root growth
than RRIM 600 and other clones. Preliminary test of the white root disease was
carried out in 13 seedlings of native clones collected within Songkhla province.
Seedlings of RRIM 600 and GT1 were included as controls. The results showed that
seedlings of RRIM 600 and GT1 were sensitive to the white root disease. Among
seedling of 13 rubber clones, three clones from Namnoi district (EIRnam), PSU
(EIRpsu6, EIRpsu8) Songkhla province and two sources from Trang province (EIRsakra,
EIRtr) tended to exhibit the white root disease tolerance. Subproject3 : Compatibility
effects of rubber rootstocks resistant to the white root rot and scions in budded
rubber trees. Genetic variation and relatedness of rootstock seedlings from different
sources were compared with RRIM 600 using RAPD technique. It was found that all
seedlings rootstocks could be grouped into 4 clusters, mainly by the location of the

samples and RRIM 600 varieties clearly separated from others. Study on the



development of graft union between RRIM 600 budded on rootstocks was
investigated. RRIM 600 was bud grafted on various rootstocks at 6 month-old and 30
days after bud grafting, anatomical sectioning of tissue surrounding bud plate of RRIM
600 and rootstock were examined. The present anatomical study revealed well graft
union formation between the scion and all roostocks that resulted in the successful
bud grafting. The influences of various rootstocks on shoot growth of RRIM 600 was
carried out. RRIM 600 was grafted on 5 sources of rootstocks after seedlings were
grown for 8 months. Results indicated that the best rootstock in the present study
was from native clone #2 at plantation 1 in Jundee, Nakorn Si Thammarat province.
Subprojectd: Biocontrol of rubber white root rot and screening of disease resistant
cultivars for root stock production. Aims of this research were to select the
efficiency antagonistic against rubber white root rot pathogen and to select rubber
tree clone resistant to rubber white root rot pathogen. Twenty-seven isolates of
Rigidoporus microporus were collected and all isolates of R. microporus were
inoculated on indigenous rubber clones and RRIM600 to compare the virulence of
each isolate. The results showed that R. microporus Isolate 2 produced the highest
disease symptom on the tested plants. The best inoculation technique was using
cubes mushroom combine with cow manure in soil. A total of 263 isolates of
Streptomyces spp., 169 fungi and 62 bacteria were isolated from soils collected from
rubber growing areas and were characterized for their antagonistic potential against R.
microporus on dual culture plates. The results showed that antagonistic isolates
S110 (Streptomyces spp.), T112, T113 and T142 (Trichoderma spp.) could inhibit R.
microporus mycelial growth at 87.14, 92.38, 90.48 and 88.57%, respectively. Isolate
T142 was identified as Trichoderma asperellum (accession number KC 898149).
Subroject 5: Production of rubber seedlings from white root disease resistant clones
by culturing of young seed through somatic embryogenesis was carried out. Mature
zygotic embryos with endosperm were cultured on MS medium supplemented with
10 mg L-1 BA and 1 mg L-1 IAA under light condition. For multiple shoot induction,
shoot apices cultured on MS medium supplemented with 5 mg L-1 BA and 1 mg L-1
IBA gave the best result in number of shoots and shoots per explant after 40 days of
culture. Assessment of somaclonal variation by microsatellite (SSR) and random
amplified polymorphic DNA (RAPD) was investigated. Markers revealed no genetic
variation among those regenerants. For callus induction, anthers excised from
immature flowers and cultured on callus induction medium which was MS
supplemented with 5% sucrose, 1 mg.L-1 2,4-D, 1 mg.L-1 KN and 1 mg.L-1 NAA gave
the highest results. Somatic embryos could be induced on MS medium
supplemented with 3% sucrose, 0.2 mg. L-1 NAA, 1 mg.L-1 BA, 3 mg. L-1 KN and 0.05



mg.L-1 GA3. In case of integument-derived callus, it couldn’t develop into somatic

embryos.

Keywords: rubber, white root disease, economic loss, tree rootstock, genetic
diversity, RAPD, rootstock and scion compatibility, biological control,

micropropagation
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