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Abstract

Project Code : MRG5080086

Project Title : Growth Promotion for Organic chili and Reducing of Chili Root
Pathogens by Arbuscular Mycorrhizal Fungi

Investigator : Assist.Prof.Dr. Sophon Boonlue
Prof.Dr. Amnat Suwanarit
Assoc.Prof. Poonpilai Suwanarit

E-mail Address : bsopho@kku.ac.th

Project Period : 2 years

Chili, Capsicum frutescens L., is an important economic vegetable in
Thailand. The crop production has been used many synthetic fertilizers and pesticides.
Therefore, a production of chili under organically managed practice is necessary for a
farmer in order to sustain and enhance the health of ecosystems and produce for toxic
chemicals-free products. This present work aims to examine the diversity of arbucular
mycorrhizal fungi (AMF) and phosphate solubilizing bacteria (PSB) on chili cultivated
under organic farming and conventional system, and screen for the efficiency of AMF
and PSB for being able chili growth promoter and control chili root pathogen cause by
root knot nematode, Meloidogyne incognita. The number of total AMF spores and a
percentage of root colonization were observed in soil from organic chili farm with
various from 2-8 spore/g of soil and 46-60 %, respectively. The fourteen species of
AMF were multiplied by pot culture technique and morphologically identified as
Acaulospora appendicula, Acaulospora denticulata, Acaulospora foveata, Acaulospora
scrobiculata, Glomus globiforum, Glomus etunicatum, Glomus dimorphicum, Glomus
leptothicum, Glomus clarum, Glomus sp.1, Glomus sp.2, Scutellospora pellucida,
Scutellospora sp. and Entrophospora infrequens. The AMF were determined for
enhancing growth of chili on organically managed soil by performing with experimental

designed as Randomized complete block design (RCBD). GI. clarum RA0305 was the



best isolate that increased significantly growth including of high, shoot diameter, shoot
fresh and dry weight, root fresh and dry weight, flowering, fruit of green chili and P
uptake. This suggests the possibility of application of AMF as an inoculum for
production of chili in organic agriculture.

PSB were isolated from rhizosphere soil of chili cultivated in various agricultural
farms. The most PSB (over 68%) could be obtained from organic managed soil. The
efficiency for solubilization of phosphate by these bacterial isolates was found various
different activities. Ten isolates of PSB were selected based on tri-calcium phosphate
solubilizing ability and further carried out for identification and characterization of
organic acid. Morphological and biochemical observation of these isolates were
identified as Burkholderia genera. In addition, the amplified 16S rDNA fragments and
phylogenetic analysis showed maximum similarity to Burkholderia ambafiria and B.
tropica. The selected PSB exhibited phosphate solubilzing ability ranging between
126.36 - 488.55 ug/ml. Analysis of organic acids produced from these isolates in the
culture medium by HPLC found eight different kinds of organic acids namely, acetic
acid, citric acid, gluconic acid, lactic acid, succinic acid, propionic acid and two unknown
organic acids. Among of isolates in this study, multiple organic acids could be produced
from eight isolates, and single organic acid found from two isolates. Multiples organic
acid not corresponded with ability of solubilization of mineral phosphate. KS04 was
obtained from organic chili farm and showed the greatest efficiency on promotion of chili
growth which significantly increased the growth, flowering and the P uptake, compared
to uninoculated plants.

Subsequently, the combination of AMF and PSB for promotion of chili growth
and depression of chili root disease cause by root-knot nematode (M. incognita) were
investigated in pot experiment. Three AMF namely, A. appendicula HR0201, A.
denticulata RA2106 and GI. clarum RA0305 were co-inoculated with bacterial isolate B.
tropica KS04. The results found that plant co-inoculated with GI. clarum RA0305 and B.
tropica KS04 increased significantly growth parameters such as high, shoot diameter,
shoot fresh and dry weight, root fresh and dry weight and nutrient uptake (P and K).
Furthermore, the numbers of nematode egg, level of gall disease and infection index

were significantly reduced by this treatment. From our results indicated that GI. clarum



RAOQ305 and B. fropica KS04 were the most effective of being able chili growth promoter
and could control of chili root pathogen cause by root knot nematode, M. incognita.
Therefore, these both of microorganisms should be further developed for production as

biofertilizer.

Keywords : Organic chili, Arbuscular mycorrhizal fungi, Phosphate solubilizing bacteria,

Biocontrol, Root-knot nematode
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