CHAPTER 5
DISCUSSION

1. Detection of distinct strains by RAPD-PCR fingerprints

Isolates S171, S172 and isolate 74, S175 were found to be the same strains

based on identical RAPD-PCR fingerprints 23 s g in Figure 4.2. When two primers (one
at a time) were employed in RA >P-PCR fi ﬁ yield identical fingerprints, results
are likely to be acceptable _ ' - Straif.iden aty Homology of 16S rDNA and

type of flagella could hav o f \ cerl . he strain identity but these tests

d atification, identical RAPD-PCR
fingerprints when two diff & ? n \- a criterion for distinct strain
identification. The results a TFigL .r 4.2 at isolates S172, S173 and S174
were different strains. T y Srefthus’a ‘ '7 “ h : 8 e periments. The different types
of flagella in isolates S$172,"S1#8 and '»’" e : ow “Figure 4.4 also confirmed that the

‘_ﬁf ‘ ';“'
three isolates were different strains:

RAPD-PCR fingerprinisiesheda it indicated that isolates S76, S78 and
S162 were different VW: e same strain. RAPD-PCR
fingerprinting thus offerﬁ spec stion %:iistinct strains. The method is
relatively simple when con.;pared to other methods such as ELISA sera grouping which

requires the prcﬂcﬂ El @ﬁﬂ%ﬁwﬂaﬂﬂﬂ fjot species-specific. For

example, whole &¢lls of B. /apon/cum are usually used as antlgens for production of
correspoq W]dgawﬂ)ﬂrﬂﬂthat there were
limitations thza ﬁn ed immunosorbent assay for routine determination of legume
inoculant quality. RAPD-PCR fingerprinting could be adopted as a means to detect the
occurrence (if any) of insertional or deletion mutation(s) in the inoculum. Moreover, RAPD-
PCR fingerprinting based on the use of a primer which is relevant to nitrogen fixation, such
as RPO1 primer, could be used to predict nitrogen fixing potential of B. Jjaponicum (Jumpa

et al, 2002).
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2. Use of 16S rDNA sequence homology for strain identification

The use of 16S rDNA sequence homology in the identification of isolates S172, $173
and S174 showed that the method had limitations. It is highly desirable to have the whole

1500 nucleotide sequences of 16S rDNA of the isolates for homology analysis using the

BLAST program of the National“ ente chnology Information (NCBI), USA.
However, GenBank data deposition.does not ¥vhole 1500 nucleotide sequences

of 16S rDNA of all fast-growing rhizesta. Only pe “Hllsi’i:k ences have been deposited as
shown in Table 4.2. It seems theDar€ehitage of the con >.16S rDNA sequence homology

needs to be at least 99.99%6 DafCaf he - ; aoter interest are the same strains.
3. lIsolation of free-living nitfogea-fixinc ybean rhizosphere

|ng nitrogen fixing bacterium in
soybean rhizosphere due to thg serce" " 0 1 duct when RPO1 was used as the

primer as shown in Figure 4.2 SRE—an .’-':' ity to nodulate soybeans used in the

_rt,'#l’ .MJ
experiments.
This thesis is w“ irstreport i." free-living nitrogen-fixing
Burkholderia sp. from rhE)sp € ) ine |d )x cv. SJ5). It is certain that

Burkholderia sp. S172 did rpt odulate all the @al soybean cultivars used in Leonard jar

wosmes. (YL ANYNT NN

The results'“s shown in Figure 9,13 were clear-cut that Burkholder/a sp. S172 was
beneflmaqw fqean)&ﬂ ﬁhm ﬁwm a Hoteworthy that
Burkholderfg sp. promoted the best growth for Glycine max cv. CM60 when pH of the
nitrogen-free medium was 5.0. Therefore Burkholderia sp. S172 could be developed for use
as inoculum for plants in acidic soils. Tran Van et al (2000) reported the use of Burkholderia

vietnamiensis in the enhancement of growth of rice in Vietnam acidic rice fields.
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4. Nitrogen-fixing potential at acidic pH

When B. japonicum S162 or S178 was inoculated onto germinating soybean seeds
of the seven local soybean cultivar grown in nitrogen-free medium pH 5.0, the results
showed that they were the best nitrogen-fixer when used to inoculate soybean cv. SJ5 and

ST2 while B. japonicum S76 and S78 were the best nitrogen-fixers for soybean cv. CM60 at

acidic pH (Figures 4.4, Table 4.1) \ Suwat Sangkerdsub reported that B.
Jjaponicum was a moderately®g 0d. 'rog v gn used to inoculate germinating
soybean seeds (Glycine max" 4) anc wa@rogen-free medium pH 4.5 and

6.8. In the experiments copgeiets : "\"‘~ IS, -free medium pH 5.0 was used

since the pH was close tggth afdce pH 5.2 of the"soils from which the isolates were

The design of the exgériman ‘ 'f /that cultures of each the seven
bacterial strains was exposed to -';,;—_ O€ es at the onset of the experiments was
satisfactory. The expesimentsiSnimic Situatior ds where the nitrogen-fixing strains
are constantly ; igh soif tempe - \:‘ ‘

Two most intereEng find pe lme@ were firstly, hardly any the
increase in quantity of pblyge&tides with the sgme molecular weight as the well-known heat

shock proteins ﬁsutﬂe{g %H%iﬁﬂeﬂ?’]ﬁﬂlﬁmes of small molecular

weight polypeptlo‘l; (18-25 kDa) were 9bserved Wthh could lead to an explanatlon of heat
tolerancﬁvw %&ﬁﬂﬁﬁltﬁ%'}ﬂt%ﬂtﬁfﬂoﬂthe start of the
experiments. It seemed that when bacteria are cultured at a normal temperature then
shifted to higher temperatures, a set of heat shock proteins is increased. But the
experimental finding as shown in Figure 4.15 revealed that when the bacteria were cultured
at high temperatures at the start of the experiments, polypeptides of 43, 40, 38, 25 kDa and

small polypeptides (18-25 kDa) were found in high quantities when the growth temperatures
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were 35 °C to 45 °C. These polypeptides could be classified as heat stress proteins

synthesized in response to living conditions at high temperatures.
Recommendations for future research

1. Nucleotide sequencing at the 3' end of 16S rDNA of Burkholderia sp. S172,
Sinorhizobium fredii $173, $174 shouldy

ed out to enable accurate alignments for the

purpose of strain identification usin he NC ; ,/;4 AST program
2. The identities and {inctions ' 4&& 38 kDa, 25 kDa and the small

polypeptides (18-25 kDa)«oi ’ f, pethaps throuc amino acid terminal sequencing

and homology searching e available at NCBI.

3. The types of all the seven soybean local

cultivars as well as Glyci ied to determine the cause of

lack of nodulation when eag! , S174 strains was used as the

germinating seed inoculum.
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