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ABSTRACT

The normal practice for cultivation of vetiver as a soil erosion control crop is

transplanting bare root plants with 5 or 10 cm spacing. Under unfavorable soil and 

climate condition, the transplanted plants cannot satisfactorily survive. This study 

was therefore conducted in order to find out the methods for improving of 

establishment of vetiver hedgerow used for soil conservation.  The conducted research

consisted of three working steps. In the first step, plant growth-promoting

rhizobacteria isolates (PGPR) obtained from different vetiver and different ecotypes

rice cultivars were screened based on their activities on nitrogen fixation by acetylene 

reduction assay (ARA) and/or indole acetic acid (IAA) producing. From this step, 25 

PGPR isolates having good abilities in terms of nitrogenase activity and/or IAA 
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production. Furthermore, by the 16S rDNA sequencing the diversity of bacterial 

isolates from rice and vetiver rhizosphere soil was demonstrated and also verified that 

most selected isolates were affiliated in common PGPR species such as Azospirillum, 

Bacillus, Klebsiella, Rhizobium, Serratia and Stenotrophomonaso . 

In the second step, only selected 17 PGPR isolates were firstly tested with 2

vetiver ecotypes; Mae Hae and Songkhla by pot experiment. Two effective isolatesff

showing the good performances in plant growth and nitrogen uptake were observed 

from this step. The suitable arbuscular mycorrhiza fungi (AMF) inoculum for 

improvement growth and nutrient uptake of vetiver were also screened by another pot

experiment using Suratthani ecotype. Four AMF inocula provided good performances

in plant growth, nutrient uptake and percentage of AMF root infection were observed.

The effective 11 PGPR (8 isolates from the first step and 2 isolates from the second 

step) and 4 AMF were further tested of their performances in combination by the 

third pot trail using 3 vetiver ecotypes; Mae Hae, Suratthani and Songkhla. The

divergent responses of vetiver ecotype to the different microbial inoculations were

indicated in this pot trial. These findings not only showed the compatibility between

plant-bacteria-AMF but also indicated the difficulties for determination of the exact

effect of dual inoculations on vetiver plants. Nevertheless, based on the results of Mae

Hae vetiver ecotype, which was further used in the field experiment, the six effective

PGPR isolates and one compatible AMF inoculum could be observed and selected.  

Finally, the field trial on highland area was conducted to obtain the

appropriate cultivating method for soil conservation. Four microbial inoculation 

methods as followings; mixture of 6 effective PGPR isolates, single AMF inocula, a 

combination of the 6 PGPR isolates and AMF and uninoculated vetiver plants were 

affiliated in common PGP

ella onas

the second step, only selected 17 PGPR isolates were firstl

r ect

owing the good performances in plant growth and nitrogen uptake were 

rom this step. The suitable arbuscular mycorrhiza fungi (AMF) inoculu

mprovement growth and nutrient uptake of vetiver were also screened by anoth

experiment using Suratthani ecotype. Four AMF inocula provided good perform

n plant growth, nutrient uptake and percentage of AMF root infection were obs

he effective 11 PGPR (8 isolates from the first step and 2 isolates from the

 and 4 AMF were further tested of their performances in combinati

t trail using 3 vetiver ecotypes; Mae Hae, Suratthani and S

ponses of vetiver ecotype to the different microbial

trial. These findings not only showed

were aff PGPR sp

bsiel as  

In the second step, only selected 17 PGPR isolates were firstly 

ver tiv

howing the good performances in plant growth and nitrogen uptake were ob

from this step. The suitable arbuscular mycorrhiza fungi (AMF) inoculum

er

an

in plant growth, nutrient uptake and percentage of AMF root infection were obser

The effective 11 PGPR (8 isolates from the first step and 2 isolates from the s

p) and 4 AMF were further tested of their performances in combination

pot trail using 3 vetiver ecotypes; Mae Hae, Suratthani and Son

responses of vetiver ecotype to the different microbial in

pot trial. These findings not only showed the

dicated the diffic

nly selected 17 PGPR

ae Hae and Songkhla by pot experime

od performances in plant growth and nitrogen u

ep. The suitable arbuscular mycorrhiza fungi (AM

nt growth and nutrient uptake of vetiver were also screen

using Suratthani ecotype. Four AMF inocula provided g

wth, nutrient uptake and percentage of AMF root infecti

11 PGPR (8 isolates from the first step and 2 isola

were further tested of their performances

vetiver ecotypes; Mae Hae, S

g

ffffectiv

dd 4 A

ail uusing

of vetiv r e

ndings not

dif

l

ffereent mmic

tthhani

c

an

omb

frofrom

by a

od perfo

y

d perf

anb

rp

ove

perimenerime

mro

mr A

ant 

khla 

ant

of v

u

ble arbuscular 

utrient uptake of ve

ani ecotype. Four AMF inoc

d percentage of AMF

from the first step 

ted of their perf

otypes; Mae Hae

u

e

growth and

hiza fung

y pot exby p

17

ances in p

he suitabl

and SoSong

cte

k

this

ng thee

otype

econd s

zobiumm, Serratia and Stenot

ates were

TwTwo efeffff

ke we

ino

effectfec f uf d l ial inn

M

au oons onon etivetiv ap ntntsnt NeNevertherth esesss a dd o etn thth resure s Mf MM eM

PGP

iv

olaola

e c

pa

urth u

lulum

df xp em th ec

ly th fiefif el

p

tri oo hhi a w c ndu d o ain he

, ype,pe

effect of dual in

AM

oculations on vetiver plaants. Neverthe ess, ba ed on the resu ts of MMa

PGP

ti

ola

o c

pa

furth r u

lum

field xp rime th ecti

ll th fie

p

tri o hi a w s c ndu d ain he

ype, ype



 vii

used. All vetiver seedlings were maintained in plastic bag for one month before 

transplanting into the field using four different plant spacings; 5, 10, 20 and 30 cm. 

The bare root transplantation was included as control treatment.  Density gradient gel

electrophoresis (DGGE) analysis of 16S and 18S rDNA were performed at 215 days 

after transplanting to observe microbial inoculation impact upon indigenous microbial

community and survival of microbial inocula within vetiver rhizosphere soil. The

results showed that spacing clearly affected the tiller numbers, hedgerow wide and

circumference which the better results were achieved by the wide spacing. This

influence should be the resulted from the environmental response of the plant and

nearly independent from microbial effect. Furthermore, it was quite clear that

microbial inoculation could provide a better improvement trend in vetiver growth

performance than the practical bare root practice, including positive trends in the

percentage of the numbers of high quality plant and hedgerow strength. It should be

noticed also about strong enhancement in terms of plant height by AMF inoculation

together with the wide spacing use in the first experimental period and providing this

positive improvement trend to the plants until the experiment was finished by 

microbial inoculations. AMF inoculation was the best effective microbial treatment

which the taller plants were mostly obtained. Its good performance was still observed 

when used in combination with a mixture of PGPR isolates. From all available field

data obtained, the improvement trend by microbial inoculation could be examined 

throughout the long experimental period (especially in terms of plant height) even

later the effect seemed to be decreased including the bacterial DGGE profiles, which 

showed quite similar patterns among seedling propagation methods and the absence 

of AMF inoculum band in all fungal DGGE patterns. All together the above described 
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results, it may assume that the phenomenon of reduced microbial inoculation effect 

might happen at the same time as the native became dominant. Furthermore, positive 

improvement effects of microbial inoculations which could be still observed

throughout the experimental period, should be the remained influence that obtained 

from the first establishment or it was the indirect effect of indigenous microorganisms

that was not significant. According to this experimental results, using microbial

inoculation seemed to be environmental friendly approach and showed the possible

potential to improve the vetiver hedgerow used in soil conservation program.
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