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ABSTRACT

The effects of arbuscular mycorrhizal fungi (AMF) and endophytic
diazotrophic bacteria (EDB) on growth and development of Curcuma alismatifolia
Gagnep. were studied in three experiments as follow;

Experiment 1 studied the identification of AMF and their effects on growth
promotion in C. alismatifolia Gagnep. plantlets derived from tissue culture. Soil
sampling from rhizosphere of C. alismatifolia at five locations, i.e., Saithong National
Park, Paa Hinngarm National Park, Chiayapoom province; San Sai district farmers’
field and Yangkram Research Unit of H.M. the King’s initiative center for flower and

fruit propagation, Chiang Mai province was conducted. Morphology and molecular



viil

study of collected AMF were carried out. Each AMF isolate was grown in sterilized
sand with C. alismatifolia plantlets in three-inch black pot for three months to study
the effects of AMF on growth and development of this plant. The results indicated
that three characters of AMF spores from rhizosphere soil could be isolated. Isolate
No. 1 had single and globose spore, the color was dark red brown and spore diameter
was approximately 125-250 pum. The spore wall had no reaction with Melzer’s
reagent. Spore wall had three layers. This isolate could form both arbuscule and
vesicle. Isolate No. 2 was also single and globose. Spore diameter was approximately
125-250 um, similar to isolate No. 1. However, the color was light white. Melzer’s
staining reaction occurred in layers of this spore. Spore wall had three layers. The
investigation of infection suggested that it could form only arbuscule. Isolate No. 3
was single and globose. The spore size varied from 45-125 um and spore color was
light white. This isolate had four layers of spore wall. Melzer’s staining reaction was
not present in layer of isolate No.3. The root infection of AMF with C. alismatifolia
plantlet showed that the isolate No.3 could form both arbuscule and vesicle. The
inoculated plants significantly increased in plant height, total leaf area, diameter of
rhizome, fresh and dry weight of plant and P concentration when compared with
control plants. The inoculated plant with isolate No. 3 gave higher result than the
others. The percentage of infection of isolate No. 3 was at 40.77-70.65%, followed by
isolate No. 2 and isolate No. 1, respectively. Isolate No. 3 was identified by18S rDNA
sequence and it has 97% similarity to Glomus claroideum.

Experiment 2 was carried out to study the effects of EDB associated with N,
fixation and IAA synthesis on growth and development of C. alismatifolia Gagnep.

Two of the highest potential EDB for N, fixation, i.e., ECS203 and ECS204 and
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two of the highest potential EDB for IAA synthesis, i.e., ECL101 and ECS202 were
selected. The N, fixation and IAA synthesis efficiency were recorded during the
storage in 40% glycerol at -20 °C. The infection was observed by scanning electron
microscopy (SEM) and the identification of EDB was made by molecular biology
technique. The results showed that the efficiency of N, fixation rate and [IAA
synthesis were highest before storage and they decreased continuously during 3-
month storage. The inoculated plants significantly increased in plant height,
chlorophyll content, total leaf area, diameter of rhizome, fresh and dry weight of plant
and N concentration when compared with control plants. The plants inoculated with
ECS203 had the tallest plant height at 25.5 cm, followed by inoculated plants with
ECS202. EDB could live in intercellular space of plant tissues in root, rthizome and
leaf base. Identification by molecular biology technique revealed that ECL101 and
ECS202 (HQ024490) isolates showed 98.2% and 99.2% similarity to Sphingomonas
pseudosanguinis, respectively. ECS203 (HQ024491) showed 99.4% similarity to
Bacillus drentensis. ECS204 (HQ024492) showed 99.9% similarity to Bacillus
methylotrophicus.

Experiment 3 was carried out to study the effects of AMF mixed with/without
EDB plus fertilizer application on growth of C. alismatifolia Gagnep. Plants were
subjected to factorial experimental arrangement with two factors. The first factor was
the two levels of fertilizer application, i.e., at 0.0 g/pot and 7.5 g/pot. The second
factor was four types of microorganism application, i.e., 1) using only AMF, 2) adding
with AMF+ECS203, 3) adding with AMF+ECS202 and 4) adding with
AMF+ECS202+ECS203. The result indicated that fertilizer application gave the better

growth, inflorescence and rhizome quality than the non-fertilizer treatment. Fertilizer



application combining with AMF mixed with ECS203 gave better growth,
inflorescence and rhizome quality than the other treatments, followed by

fertilizer+ECS202 treatment and fertilizer+ECS202+ ES203.

Key words: Curcuma alismatifolia Gagnep., Endophytic bacteria, Arbuscular

mycorrhizal fungi, plant nutrition. IAA synthesis



