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The total 347 isolates of phylloplane microorganisms were isolated from shoots, inflorescences and
young fruit of tropical tree fruit canopies by using GYP supported by enrichment technique and NGA, the
obtained microflora were screened based on their antagonism towards radial growth, spore germination and
fruiting body formation of Colletotrichum gloeosporioides. The experiments on antagonistic protection
against infection by C. gloeosporioides (unwounded infection) on detached mango leaves and rose apple

fruits selected 3 bacteria, 3103, 3107 and 3503, and a yeast, D4113, respectively.

Direct testing on detached Nam-dok-mai mangoes demonstrated that the isolate D4113 was the most
effective antagonist against infection by C. gloeosporioides when the application was occurred before or
concurrently with pathogenic inoculation (unwounded) with the lesion diameter of 1.3 and 1.2 millimetres,
respectively compared to 5.36 millimeters of non-protective treatment. On detached choke-anan mangoes, the
most effective biological control was provided by D4113 with the lesion diameter of 1.2, 1.4 or 1.6
millimeters when the antagonist was applied before, concurrently or after unwounded inoculation with

C. gloeosporioides, respectively compared to 4.49 millimeters of non-protective treatment.

The investigation on active parts of the antagonists demonstrated abnormal development of
C. gloeosporioides spore germination among either cells or culture filtrates of bacteria 3103, 3107 and 3503,
and among cell but not culture filtrate of the yeast D4113. The antagonists were identified belonging to
Bacillus megaterium and Cryptococcus humicolus for the bacteria (3103,3107 and 3503) and the yeast

(D4113), respectively.
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2703 0.0 3102 0.0
2704 0.4 3103 0.0
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3504 0.0 4204 0.0
3506 0.0 4301 2.0
3507 0.2 4302 0.2
3902 0.2 4303 0.6
3903 0.2 4305 0.6
3904 0.2 4306 2.6
4101 0.0

0 Tsiww fruiting body

1§31 fruitng body 1 - 25 nleiGudveaiium leaf disk
A (a . 3 o A A .

2 5 fruitng body 26 — 50 oS FUAVDINUN leaf disk
A (a . 3 o A 4 .

3 5w fruitng body 51 —75 oS FUAVDINUN leaf disk

4 11519 fruitng body 76 — 100 105 IFUAVRINUN leaf disk



Ugniraung 15aA1073 detached leaf tuu lidmma

34

A a A ] a A (ay o
M3 5 Uszansammsniugulsavouunsaluauuluuzinvesgaunislfilny laams

szaumstnalsa’
Tolman Ugnuuaiisedfilny  dgauuaiSedfilnd  dganuaiiSefilng
AOUI 12 .41, nioUN 1A931 129.90.

Control 1.50a" 133a 1.83a
0303 0.08 b 0.33 bc 1.33 abc
2703 0.50 b 0.42 bc 1.33 abc
2803 0.17 b 0.33 bc 1.33 abc
3005 0.50 b 0.33 be 1.42 abc
3102 0.50 b 0.33 be 1.66 ab
3103 0.00b 0.83 ab 1.25 abe
3107 0.17 b 0.17 be 1.25 abe
3201 0.67 b 0.25 be 1.17 be
3503 042 b 0.00 ¢ 1.00 ¢
3506 0.17 b 0.67 be 1.25 abc
4101 025 b 0.25 be 1.25 abe
4102 0.50 b 0.17 be 1.25 abe

1/

2/

o

9

[

@ ~ A o 3 1 1 o Aaaa A o I3 4 ad
i’)ﬂHi‘VIL‘HlI’E’)‘L!ﬂuiulluﬂﬁﬂqmllﬁﬂ@nﬂﬂuVINf’fﬂﬁVﬁgﬂUﬂ'ﬂﬂﬁfﬂNu 95 1oTIFUANINIT

Duncan’s multiple range test

0
1

linagauna

agauravInadurkguinantiosndt 1 Tadwns

agauHavIAdURIgUINa 1- 2 Tadmas

AgALRAvIAFURIUINA1 3- 10 Tadwas

NAgALINAvVIAFURIGUINAININNTT 10 Tadias



{ a a @ a J o
o 5 dszaninmmstlesiuluisvewuaiizelfindnnmsiditiaieTags
C. gloeosporioides
4 A A e s <
n. vioawaauuuassvenuniiselindneuadesuviuasailuna 12 #17us
4 a A a d Y 4
v, veaaauvIdassveuanGellninsevalesiviuase

'3 A A a ¢ o s )
f. 1’iElﬂL"]maLLGU'Juﬁf)EJ“Uf]\1LL‘]Jﬂ‘ﬂl,iEJ’]JQ‘ﬂﬂHﬂaﬂﬁﬂ@i!HﬂuﬁﬂﬂlﬂunﬁT 12 Glf'ﬂiN

35



36

o da

v A a Y 9
2.2 miﬂmaaﬂﬂqaumamwﬂ"lﬂiﬂﬂ%mmﬁ GYPA

9
22.1 anuausalumsdudimssenvesaless ¢ gloeosporioides

a A d

A o P~ Y 1A,
mam%aumﬂmmﬂ”lﬂmﬂmmuwmmau 230 llaicmam unadaoau

a
Y

[ 4 1
ANuansn lumsduganseenvesdilessi C. glocosporoides WuImuAize 33 lo Tyanil
3 a d (A 4 o g 4 1 I @ @ J
un Wuilugaunsdlgilng TaedvdimssenvesalossId Tasutseomilu 3 szau aail 13
o o N Y 3 o o o o 1w
loTsanamnsadudimssonvesailes 1a 100 1Wosidua (szaumsduduninu 3) 11 uag 19
A @ Y v A @
loTanfia1unsnansnI1NTI@ALAZAIINGT germ tube YBIaLDF 1A 1UTEAUA (SzAUMS
@ qu} 1w Y o @ qg.z} " W o w ~ 1A o 1A
Gudunny 2) tazwe 14 (3zAUMITUIIMAL 1) MUAIAY (M13199 6) TunguadanyIm
o ~ @ 3 J Y ] I @ [ dy
1 161 leTxaafiannsadudinmsenvesatlessilaTaoutseondu 3 s2a aafl 4
~ o & Y g o o v & 1w
loTaaanansaduganseen’la 100 wesidud (seaumssudamnu 3) 26 loTaan
g Y o 9 [ =
A1NNTDAABATINTIOAUAZAIINGY germ tube VBIALBT IAd (SrAUMITIUMIAY 2) Hazil
{ o 7 1y o
131 o Tsan Nandnsimssenvedalesuazanuend germ tube 18 lusedunely (szavums

v 2 1w A A
JUIUNINY 1) (1T NN 6 UAZNINN 6)

4
2.2.2 anuansalumsdudansadg fruiting body Y8951 C. gloeosporioides

i
=1

aunidirumsdadonainde 2.2.1 JmareuANYEITa M Fud
M3We 1n39a314 fruiting body V09510 leaf disk wuhnnuAREeRarue 24 To Twian
Lﬁa‘mqﬂ"laima@ﬁmmmmmﬁ’uf‘?ﬂmia%ﬁq fruiting body ¥0431'14 TaeT 8 o Twan 7l
Yszantaminlds luaunsoa$ns fruiting body (52AUMI 314 fruiting body (AU 0.0)
1aun Tolaan D2835 B6622 A7613 A7834 A8034 B8041 A8054 LiazA8112 1Wl3euiieuny
ﬂisu‘i’ﬁmmuﬁﬁﬁmm fruiting body 100 1JosIHUA (3zRUMIATI fruiting body 1A
4.0) (5797 7) Tuvaiziimanagoudadiamun 30 To Twan 1 19 loTmanfiuans
amamnsalumsfudamsatis fruiting body Taei 3 leTmian Auaaalsz@niamaluns
Suds fruiting body A9 1o Twian A3723 D4113 waz A4133 TaedlseauMIa3a fruiting body
N 0.4 0.6 LA 0.6 MUAIA Lﬁmﬁauﬁuﬂﬁﬁ'ﬁmuﬂuﬁﬁizﬁu fruiting body (M1NY 4.0

(M1319N 8 LAZAINN 7)



v
A A

{ [ a’/‘ 4 a Ja
M13190 6 MIGudInssenvesaless C. gloeosporioides TasyaunidnIfiyiuen Idan

91113 GYPA
szdumsius $11U9AUN3H (isolate)

spore germinationl/ nunNie aﬁﬁ

0 11 15

1 19 131

2 11 26

3 13 4
59U 54 176

0 A7UNBNIBNLAZAIINGID germ tube 1MINUNTTNITAIVAN

1 AMNENENIINUNIBTPENIINTTUIBAILAL 1A germ tube 81NN 3 1NIVD
anuemailes (3.73 x 12.13 luasou )

2 ANNIeNYoenIINTINITAILAN 1AL germ tube 812 TiAY 3 vesANUE DT
(3.73 x 12.13 lupsou )

1 4
3 hlllllﬂﬁ\i@ﬂ"llﬂﬁ?fﬂ@'i

37



38

A o 2 P o a  Aada A A Y )
NN 6 MIduTINIIenuedlessi C. gloeoesporioides Tavaaunonrnaiuen 14 Tagld
911115 GYPA
Y
., V. STAUMIIVIUNINY 0 ANLDNLAZAIINEI germ tube INNUNTTUIT
AN
Y
A, 4. 52AUMsBudumniu 1 anueenununIetieend1nssuITAIUAY LA germ
[ 1 o
tube 817171AA1 3 (MR NNEITUBs (3.73 x 12.13 luasen )
Y
1., 2. SEAUMSTUEUMIAY 2 ANNIenTipendINTINITAIVAY 1A germ tube 817
1A 1 4
laitAu 3 whvesanuenales (3.73 x 12.13 luaseu )
[ [ :JI 1w [P=1 o
¥%., . szaumsdudaniiu 3 hidmseenvesailes

. NITUITAIVAN



39




C. gloeosporioides A8737 leaf disk assay
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Characteristic Reaction
Assimilation of
-galactose +"
-actidione -
-N-acetyl- D- glucosamine +
-DL-lactose +
-L-arabinose +
-cellobiose +
-raffinose +
-maltose +
-trehalose +
-2-keto-D-glucose +
-b- methyl-D-glucose +
-sorbitol +
-D-xylose +
-ribose +
-glyceral +
-rhamnose +
-palatinose +
-erythritol +
-melibiose +
-glucuronate +
-melezitose +

-gluconate +
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Characteristic Reaction
-levulinate +
-mannitol +
-lactose +
-inositol +
-glucose +
-sorbose +
-glucosamine +
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