EFFICIENCY OF ANTAGONISTIC MICROORGANISMS TO
BIOCONTROL OF ANTHRACNOSE DISEASE
IN DENDROBIUM SP.

URAIWAN AKRAPIKULCHART

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(APPROPRIATE TECHNOLOGY FOR RESOURCES
AND ENVIRONMENTAL DEVELOPMENT)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2009

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis/ iv

EFFICIENCY OF ANTAGONISTIC MICROORGANISMS TO BIOCONTROL OF
ANTHRACNOSE DISEASE IN DENDROBIUM SP.

URAIWAN AKRAPIKULCHART 4837320 ENAT/M

M.Sc. (APPROPRIATE TECHNOLOGY FOR RESOURCES AND ENVIRONMENTAL
DEVELOPMENT)

THESIS ADVISORSORY COMMITTEE: BENJAPHORN PRAPAGDEE, D. Tech. Sc.
(ENVIRONMENTAL TOXICOLOGY, TECHNOLOGY AND MANAGEMENT),
ACHARAPHORN KUMSOPA, Ph.D. (BIOLOGY), KANNIKA DUANGMAL,
Ph.D. (MICROBIOLOGY)

ABSTRACT

Colletotrichum gloeosporioides causes anthracnose disease of orchids, resulting
in quality loss and yield loss. The aims of this study were to isolate the microbial
antagonist from orchids and soil and evaluate its potential for growth inhibition of
Colletotrichum gloeosporioides. A total of 201 bacterial isolates and 146
actinomycete isolates were collected. From antagonistic activity assay, isolate NO.
SR14 and NBR46 showed high antifungal activity against C.gloeosporioides. Both
SR14 and NBR46 were identified by 16s rDNA sequencing analysis. SR14 and
NBR46 were identified as Steptomyces sp. and Pantoea sp., respectively.
Unfortunately, Pantoea sp. is phytopathogenic bacteria, thus, this isolate was not
selected for further study. Cell free culture filtrates of S. hygroscopicus SRA14
inhibited the growth of C. gloeosporioides. The percentage of growth inhibition by the
stationary culture filtrate was significantly higher than that of exponential culture
filtrate. Additionally, morphological changes such as hypha swelling and abnormal
shapes were observed in fungi grown on potato dextrose agar that contained the
culture filtrates. Culture filtrates were used for biocontrol of anthracnose disease in
orchids. The results found that application of culture filtrates was able to prevent the
expression of anthracnose disease in orchids, indicating that disease inhibition was due
to antifungal metabolites in the culture filtrates. No significant prevention of
anthracnose disease development was observed in the stationary culture filtrate and
mancozab-treated leaves. Present data suggest the stationary culture filtrate of
Steptomyces sp. SRA14 can be use as biofungicide for control of anthracnose disease
in Dendrobium orchids.

KEY WORDS: COLLETOTRICHUM GLOEOSPORIOIDES / STREPTOMYCES
HYGROSCOPICUS / ANTAGONISM / DENDROBIUM

93 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

UszA@nimmpaunidlgilndlumsaugulsateunniaTualundae lfananne
EFFICIENCY OF ANTAGINISTIC MICROORGANISMS TO BIOCONTROL OF ANTHRACNOSE

DISEASE IN DENDROBIUM SP.

[

gl31550] SnTNNaA 4837320 ENAT/M
A @ @ a Y
.. (maluTasimuzanlumsiannniwensuazdunadow)

AMzNITUMINYTnEIneniinus: weensal Useand, D.Tech.Sc (ENVIRONMENTAL
TOXICOLOGY, TECHNOLOGY AND MANAGEMENT), 8305105 %11&@n1,Ph.D.

(BIOLOGY), N3581mM5 A2911ad, Ph.D. (MICROBIOLOGY),
UNAALD

S S a
Colletotrichum  gloeosporioides \luannaveslsauouunsaludlundreldsuilumaldinans

E4 EJ
v Av AKX a

= a a o 4 a a
audonumuuaziSinamands  aufunuddsiitadumsfatenyaunidnnndaelfiezAuusnuioy
Fa
sinfivuasndaelduagiiundnmanuansovesgaunidlumsdudemsniyves  Colletotrichum
gloeosporioides  NAMIANET  AsaRauenUAiGsuazuend lusiedn’la 201 waz 146 lolwan
o o a ~ = a aa ol a e
w1y Tasyaunidlelsian SRA14 1az NBR46 dilsz@namdngalumsdudimsniyveaie

a

4 o o o 2 o ' Pl
C.gloeosporioides haztilotimniuungeiug Ins1§35mimaAdue 16s tDNA Wugaunsd o lanan

a

I o w 1 J 1< A A
SRA14 a2 NBR46 11U Steptomyces sp. WY Pantoea sp. MUAAY UANTIYIUI Pantoea sp. Wiz e
[ 9 Ed K
nolsady 39bithlelsan NBR46 uvimsAnuee  evnindeu¥oves Stepromyces sp. SRA14 11
a a @ qs/l 1 < @ g g

nagevudszansnmlumsiuia C gloeosporioides. N WosIFuaMIiUEUsoI1 C. glocosporioides WD

:’ qy 49{ q' < ] . a a a = 1 ] . l A v o W aa d' o

WUAGUFOMAVIING N stationary W5z ANTAINANIITI exponential deWIToddynana o

o A Y & Yy v ¢ ° & A o o & A

dungman)asunlasveudulodosimelandosganssan Tasmsimwudesuy PDA AHauiUi@sse

' < IS S |

wun dele Wed C glocosporioides uan v wazidnle vinaduly miminideaseumaney
2 v Fa

Uszansamlumsilesnulsameuunsaluadundreldluanmulanlgn  mamsenumud indeade

FA
luge stationary anunsadudamsiialsaueuunsaluaves C. gloeosporioides 1@ 1aglurie stationary
v
[ 1 ] 1 o <3 T v o w

a30dudimsne 15AYes  C. gloeosporioides 18 hinanaanums Isasaiinuu Tasuedaiiiod i

A 1 . dy Y Y . &~ =% i 3 dy

111999101194 stationary 130 Steptomyces sp. SRA14 1dHimMIa319e15 metabolite FaTgns lumsiudagos

Fa
C. gloeosporioides 102130 Steptomyces sp. SRA14 gunimiunlgunuasiai lumsaiuguIsaueuunsa

Tua'ld

93 %N






