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Table 106. Efficacy of some fungicides to suppress mycelial growth of longan shoot blight mold

Treatment Diameter of mycelial growth (cm)*
cyproconazol 2.22
phosethyl-Al 364
benomyl 0.84
carbendazim 0.86
captan 0.96
metalaxyl + mancozeb 1.10
benalaxil + mancozeb 0.50
control 9.00

* = average from 5 replications, measured when incubated for 5 days.

(diameter of mycelial disc = 0.50 cm.).

Figure 108. Efficacy of some fungicides to suppress mycelial growth of longan shoot blight mold
on PDA testing by poison food method.
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Figure 109. Fruiting body and mycelia of black mold on cuticle of longan leaf surface.
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Table 107. Major differential characteristics of the biovars of the genus Agrobacrerium

Agrobucterium Biovar : Isolate ;
Diagnostic test 1 2 3 SPT1 SPT2 SPT3 LPHI
_;Keiolactose production + - v ND ND ND ND
Growth in 2% NaCl + - + + + + +
Growth at 35 °C + A\ v + + + +
Action on litmus milk al ac al al al al al
Oxidase reaction + v v + + + +
L-tyrosine utilhization - + - ND ND ND ND
Citrate utilization \Y + + - + - +
Ferric ammonium citrate + A% A% ND ND ND ND
Acid from Sucrose + - v + - + -
Erythritol - + - ND ND ND ND
Melezitose + - - ND ND ND ND
Alkali from Malonic acid - + + ND ND ND ND
L-tartaric acid - + + ND ND ND ND
Propionic acid A% - - ND ND ND ND
Mucic acid - + - ND ND ND ND

V = variable response  al = Alkaline reaction  ac = Acidification ND = not determined.
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Figure 110. Black spot symptom on upper and lower of longan leaf.
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Figure 111. Conidia and conidiophore of Zygosporium sp. on black spot symptom

of longan leaf (secondary infection).
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Figure 112. Pathogenicity test on detached longan leaves of various fungi isolated from black spot

symptom.
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a. wamsuylusoduaslumilulsagadmlumisasaeved peraquat

T = =1 ’ ] ar
wylufenudiudy 0.3% iag 0.5% Hunaieie o wdiu131y moist chamber flunat 5 Ju
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W
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sp. (Figure 113) (Table 110)

Figure 113. White mycelia and spore mass produced on black spot symptom after leaf treatment

with 0.5% paraquat.

Table 108. Disease development on detached young leaves after inoculating with fungi isolates from

longan black spot

Disease development on detached young leaves

Upper leaf Lower leaf
Treatment Wounded Unwounded Wounded Unwounded
Colletotrichum sp. ++ + ++ ++
Helminthosporium sp. ++ + ++ +
Pestalotiopsis sp. + - + -
Phomopsis sp. + - - -
Zygosporium sp. - - + -

- =no lesion.

+ = small [esion around inoculation point.

4+  =necrosis around inoculation point .

+++ = severe symptom.
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Discase development on longan seedlings after combine inoculating with mycelial disc of

fungi isolates from longan black spot

Colletowrichum sp. + Pestalotiopsis sp.

Colletoirichum sp. + Phomopsis sp.

Treatment

Disease development

Colletoirichunt sp. + Helminthosporium sp.

Colletowrichun sp. + Zigosporium sp.

| Pestalotiopsis sp. + Pliomopsis sp.
Pestalotiopsis sp. + Helminthosporium sp.
Pestalotiopsis sp
Phomopsis sp. + Helminthosporium sp.

Phomopsis sp. + Zyvgosporiun Sp.

= Zygosporium sp.

Zygosporium sp. + Helminthosporun sp.

necrosis around mycelial disc: severe symptom

necrosis around mycelial disc; severe symptom

necrosis around mycelial disc: severe symptom

necrosis around mycelial disc: severe symptom

No symplom

Small lesions develop around myecelial disc

Np symptom

Small lesions develop around mycelial dise

No symptom

Small lesions develop around myecelial disc

Table 110. The myceliwn and spere mass of Colletoirichum sp. were detected after treated with 0.3%

and 0.5% paraquat for various times and incubated in moist chamber for 5 days

|

Mycelium / Spore mass of Cofletotrichum sp. were detected on lesions :
i min, 2 min. 4 min.
Treatment Mycelium | Spore Mycelium Spere Mycelium | Spere

_.\‘ormal leaf + 0.3%% puraquat ! - - I - .

Normal leal + 0.5% paraqual | = s - - .
! — {
| Normal leaf + distilled water - - s - -

Discased leal + distilled water + s + B i } _
| Diseased leaf + 0 3% paraguat + - ++ + +t b i

Diseased leal -+ 0.5% paraguat ++ +- e vy |

- = no mycelium / spore was produced.

+ = 1% - 34% ot lesions produced mycelium/ spore.

++ = 35% - 75% of lesions produced mycelium/ spore.

-~ =>75% of ‘csions produced mycelium/ spore.
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Figure 114. Growth of mycelia and spore mass of Colletotrichum sp. on latent infection lesions of

longan leaf after treatment with 0.5% paraquat.
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Figure 115. Mycelia and spore mass of Colletotrichum sp. produced on inoculated longan leaves which
were treated with 0.5% paraquat and incubation for 5 days in moist chamber.

(Left : surface sterilized before treatment , Right : non — surface sterilized).
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Figure 116. Leaf spot and blight symptom developed on
young and mature leaf of mungbean seedling
after inoculation with crude extract of black

spot leaf and culture filtrate of Colletotrichum sp.
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Figure 117. Germination test of lettuce seeds on TLC
Spotted with : (from left to right)
1. crude extract
2. culture ﬁlfrate
3. NaClO,

4. Richard’s medium
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Table 111. Disease severity rating of black spot disease of longan leaves after spraying with various

fungicides tor 4 imes at 15 days interval

Disease severity of black spot Average
Shoat No.
Treatment 1 2 3 4 5 Shoot Tree
Control ] 2 2 | I 0 1.2
Control 2 2 4 2 4 4 3.2
Control 3 4 ! 2 4 2 2 2.8 2.68
Control 4 3 3 2 3 1 24 [
Control 5 3 4 4 4 4 38
Bavistin 1 - ! 1 1 0 0 0.6
Bavistin 2 ] 1 0 0 0 0.4
Bavistin 3 0 0 0 0 0 0 0.28
Bavistin 4 0 0 0 0 | 0.2
Bavistin 5 | 0 0 0 0 0.2
Lecla-M 1 0 0 0 1 0 .02
Leela-M 2 0 ¢ 0 0 0 0
Leela~M 3 0 0 0 0 0 Q 0.1z |
Leela-M 4 0 0 0 0 0 [t
Leela-M 3 | | 0 0 0 0.4
Benlate OD | 0 0 0 o 0 0
Benlale OD 2 0 0 ¢ 0 | 0.2
Beniaie OD 3 | 0 0 0 | 0.4 028
Benlaie OD 4 | | 0 |- | 0.8
Bentate OD 3 0 0 0 0 0 G |
Cupravit | 0 0 0 0 0 - 0 I
Cupravit 2 0 0 | Q | 0.4 '
Cupravit 3 0 0 0 0 0 0 008 |
Cupravit 4 0 0 0 G o] 0
Cupravit 5 0 0 0 0 0 0
Oithocide 1 0 0 | 0 0 0.2 |
Orthocide 2 0 0 0 0 0
Orthocide 3 0 ! 0 0 0 0.2 0.16
Orthacide 4 0 0 0 0 0 0
Orthocide S : | 0 I 0 0 0.4
Discase severity rating © )~ no disease symptom

I =1-20% of lesions develop on leaf area.
2=2] - 40% of lesions develop on leaf area.
3 =41 - 60% of lesions develop on ieaf area.
4 =101 - 80% of lesions develop on leaf area.

§= > 81% of lesions develop on leaf area.
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o :f, 8 1 ] 3y a 4 . J
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Figure 118.  Antagonistic activity st of different microorganisirs 1o suppress the myceliat growth of Colletotrictuen sp. on
PDA.
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Table 112. Percent inhibition of radial growth of Colletotrichum sp. by various antagonistic

MICIOOrZanisms

Percent inhibition of radial
growth of Colletotrichum sp.
Antagonists (PIRG) u
| Bacteria : ]
| Gl 17.00 cd'
G2 11.74 de
G3 1093 ¢
B4 26.32b
NFB7 1822 ¢
NFBI15 25100
‘ ABS042 9.6le¢
MKO07 14.85 cde
Yeasts :
MGl 0.00f
Ciku 12.15 de
Prl 12,15 de
l Pr2 11.74 de
‘ Fungt :
Trichoderma sp. 94.79 a
Trichoderma harzianum 91.86a
‘ Gliocladium virens . 91.90a

' Numbers within columns not followed by the same letter differ significantly.

854 HamINATeUUszANEMMUUlD antagonist YUAMIUL. leaf disk Tumsdudimsadna
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= & = 1 = =t o
MNN1INAEDI NSNATOULTEANTNIWYBUYD antagonist 3 ¥l LA UUATEY DAGUAZEDI

' -V ' &
Toowtia i 2 ngumisnaass T8us ngudi 1 msilgniFe Colletoichum sp. fou 24 $2Tua wdnlgnide
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Table 113. Effeciency of antagonistic bacteria to suppress the growth of Colletotrichum sp. on leaf disc

number of spores of Colletotrichum sp. ( X 10° spores/ml )

were detected on leaf disc

| pre-inoculate with Colletotrichum sp.

Bacteria

Treatment 1

Treatment 2

pre-inoculate with antagonistic bacteria I

Gl 313.50 (2.49) 95.00 (1.95)
G2 37150 (2.57) 299.50 (2.48)
G3 273.50 (2.44) 141.50 (2.15)
B4 364.00 (2.56) 140.50 (2.15)
NFB7 410.50(2.61) | 380.00 (2.58)
NFB135 397.00 (2.60) | 173.00 (2.34)
ABS042 213.50(2.33) 72.50(1.86)
MK00T 352.50(2.55) 201.50 (2.30)

means from 2 replications,

log transformation .

LSD,,. =02  LSD,, =037

ot

Table 114 Effeciency of antagonistic yeast to suppress the growth of Colletotrichum sp. on leaf disc

number of spores of Colletotrichum sp.(X 105 spores/ml) ‘

were detected on leaf disc

Treatment | Treatment 2 '

ﬂ're—inoculatc with Cefletotrichum sp. pre-inoculate with antagonistic veasts

Yeast
MGl 28600 (2‘45_)” 250.00 (2.40)
Ciku 195.00 (2.29) 115,50 (2.05)
Prl 289.50 (2.46) 4550 (1.62)
Pr2 275.50 {2.44) 55.00 (1.73)

means from 2 replications.
log transformation.
log transformation LSD.

LSD,,. =020, LSD,, =030.
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Table 115. Effcciency of antagonistic fungi to suppress the growth of Colletotrichum sp. on leaf disc

number of spores of Colletotrichum sp.(X 10° spores/ml)

were detected on leaf disc

Treatment 1 Treatment 2

pre-inoculate with Colletotrichum sp. | pre-inoculate with antagonistic fungi

Fungi :
I'tichol i 201.50" (2.30) | 77.50 (1.89)
Iricho2 260.50 (2.40) 53.00 (1.70)
G. virens 227.50 (2.36) 45.50 (1.66)
Control 503.50 (2.70) 243.50 (2.38)

AY . . .
means {rom 2 replications.
¥

log transtformation.

LSD,, =032  LSD,, =058

4

[LSD d15ulSeufioy interaction ¥4 main plot A1 sub plot 1.
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9.1.1  mIasemekiiaEeved lafiuaateniswmdlaalynasiganssaisiannseuuuy
{6 QFhu(Transmission Electron Microscope (TEM))
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= &£ o @ Qs o | = ' o =) & Qe
Audadai ldWudusead lefnaasemsvinvevuududninlaredesnssdndranilaansiufudy
» ] ’
wawaoindnazvendouvosdundidr lodnd (Figure119) Wuial3tszum 2 dland etiusinnah
=y d? 1 & =3 r 1 0 o o . !
findy dognasniuAnfIeAvoUNINIBUAZEBATOUVEIR) 01 1NAALUY freezing microtome (VD

a3IIgaNYuzMIgANuvsIHaImefuNyedy

Figure 119. Dodder transmission from witches’ broom symptom of longan shoot

to healthy periwinkle plant.
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9.1.4 ANMININANIALIAUUDMSITOURS (graft transmission)

g ar v [ a Ao a [ ™ 1

AUAI86130IMSHULININAHINTIUAWEITNNA  Taaieniinveafibuivieg hwusas
wiifleaiuiidals(amitraz) 1szanm 15 - 30 1A udwadiuseandutisegusiseiiuantomsyu
X o a o o oved =1 a [T Y] = Qs a -~
wd sinn@suasuniwmeuvesdlelng  TaedhiFvunuuaundiudrominaadnlavuuSoun
= ¥ o= A'i ar d:‘ W Y ) Pt ] A o a
@enlvioinaguganeinuiaawiuBiszna 55 Ju seavuisdaduniaiwufsuvenasu

paauNInIeLng ndwumemilwmadnlonse parafiim Wuuinwuidenitain Figue 120) agu

o ar

A o & w Y 5 -4 aa 4 Y o W
QQ!W@?ﬂB?ﬂTﬂJ’ﬁuhﬂﬁzﬂﬂm 5 U U9399UD998N 39”1«!1’1ﬂ'Enﬂ1‘§1’llﬂﬂ‘l]uuuﬂua1ulﬂlka$ﬂu

a

UHIWIY

Figure 120. Graft fransmission was done by inserting the diseased longan shoot

onto the healthy periwinkle plant.
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9.1.5 msnivasiyelaaliIsmins naeunuvljnsegnle (PCR)

ar ' d' E1 9 r o = A T 9 8 9

a1 lumsasvaeulaunsenvesdrlodnduaziinanionnswuud  soaussdund
aloinaasomsluninduvudesrndnndasslilsgeiu  tazvesvewmanIsiuansoINIsIte
Tudluseuyszuszndsmsidouveadivvaanuuddlo

o &

. NIEASEUNYNAADY

wweauaz lufinaasemsualdazidealulnsalasld lulasmunaniudvislumisua

o ) 1 { o < = ! o .

wazsnE I n dretiuaudansa Tuifu 1A% -80 °c Tasvio 13820 aluminium foil
¥. N5oNA DNA

18193 5msMidauslaanein DoyleJ.J.and Doyle,J.L. (1990), Weising et al. (1991) , Adato et

al. (1995) 1z 3UN3I91 (2541)
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o - L 1 =y ‘:I =1 3 a a Ao @ dv
dnsudmssansnitud lhananaDNAlaa TN 3698

' ot

L sdsodiiuansboatszaia 0.0 - 0.3 n5u 1alu eppendorf tube ¥R 1.56 Hanans Wy
extraction buffer | 4% (w/v) CTAB, 1%(w/v) PVPP, 100 mM Tris pH 8.0 10 100093, 2.0 mM EDTA
0.4 4an0aT, 1.4 M NaCl 8.1816 n5U, 2-mercaptoethanal 0.1 Haaans USUUTuIATAIW sterile distilled
deionized water 111 18 100 §iaaaws] U3u173 600 - 800 pLl uﬁ’f;ﬁﬂ]lijﬂu block heater Qmwgﬁ 60 °c
Winat 1§l

C n . - o =
2. Ty ieann1u157 13,000 rpm 4°¢ 5 U
3. sﬁ‘uﬁ’,’m]-.d Ta luvaeaIvund nhwiadadae chloroform : isoamyl alcohol (24 :1) Tagne o5
o W q ¥ o) “{J = o
11 ndunana Wunw 9 IWaswautudiomediu
o - = <3 =l

4. U UMM 38an 13,000 rpm 4% 1Wunal 10 W

5. gannmzmsazmedlaiegimuy (Iavszledgadundunznoudamdie) ldaas
vavadulny iy 2-propancl laaelthlizanm 1 vhwesmsasat udnduvasalduvuur 9 9199
Funmruiluasnoutvrfediunesmadhudums vinhifaazneulmi lyush 4 °c nadhu
fudna ldiu anaznow)

6. v TUvuim Sean 13,000 pm 4% 111981 10 uH

: 3 m o ¥ ¥ v a ad ot & =

7. e laflunuaznow 1) Manznoudae 70 % ethanol Mumou 1) lﬂ“nialul'ﬂ‘,lmw 13,000 rpm
4% it 5 i e lanslaos ez nounsa (air dry)

8. AZAWAZNOUDNAN IA®I0 TE + Rnase 510 units (Mudadiuvesaznoud 1é) 11 Uuud

=

37 % fipvda RNA Uszana 30 wid uduiv3igamgli 20% e ldmimaasaae 1y

frn¥uiedieiifhumanay W¥3Emsada DNA 1agd3 Small volume DNA extraction using
method iivumeudaneluil :

| Faimnindodis 100 Hadniu valiazBuadielulasmumanlulngs Wduneazisen

2. 1@1 2%, sterile CTAB extraction buffer | fiaaansua Ity a@iﬁ'”lu microcentrifuge tube
yua s Ganand sonTasmandunasa luuot 4 uazeud ssoc iBuna 20 wid

3. v lleentrifuge 113,000 rpm 4°C 5 11 aﬁud’miﬁ%g’ﬂwuu 500 pl laluvasadulvniuds
191 500 pl phenol:chloroform:isoamyl alcohol (25 : 24 l)FlﬁniﬂﬂﬂﬁuHﬁaﬁqﬂmMUW‘]

4. 111 Icentrifuge "?Il3,000 rpm 4°C 5 U

saamsazmeduladiauusisedasede ldasdluvasadulng
1A% 500 pl phenol:chloroform:isoamyl alcohol (25 :24 : 1) wary Taondunaen Ty 4

6. ﬂ'lhlﬂccnlriﬁlgc 13,000 rpm 4°C 5 WA
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7. gaamazawd mladnuueiivsziasz Saslunaeasulmi (rasexle 8l Rud
ABUT 5 WAL 6 ) 171 1710 191999U331ATAIY 7.5 M ammonium acetate 1A% 100% ethanol THAIEL |
uanans

8. werw Taondusaen Ut q uazddoslanezneud -20°C Wunaietiad 30 wif

9. 111 1eentrifuge 113,000 rpm 4°C a1 10w

10, B1an2001 2 133820 70 %(vAY) ethanol uAazASs laondumass T 9 BU19IIRTL I
st ldaznouazaorigaRBnIN

11 iliasneuniantoldaningmuinie Tu dessicator pznaualsidvimmislalussuas (L
AT

12, Bza1oaznau DNA N1 14&90 TE buffer pH 8.0 50 Wl 17y Rnase 5 units 111 P Agamgi 37 °

= A

¢ (1 Block Heater) 1§luman 15 wi# iovdn RNA Aushut DNA fadald 147 -20°C nauiii1ldda

150794 DNA

/‘:u\./ q Yema (% = Sacd é sl
BN INHUIE TN 1HITNsaia DNA 9nI5n015MHIADID Total extraction procedure using
¥ ¥
Glycine / Phenel method ddunoussae TUl
c;/ :’ e 1 @ a v 1 L% = [~
¥ 9dminde019 0.063 niu whuuaiu lulasivumarlulnsswae IvaziBoaduns
= = ma o) ¥ =t ar r o oas

2. 1fN Buffer G 0.5 Haaans ualnwwilomernu lalunana eppendorf tube YuIA 1.5 Tagans
(Buffer G = 0.375 g Glycine + 5 M Nacl 1 4adans = 05 M EDTA 1 fiadant USulSwasdu so
e j . d =
Jan0nT A90 dd water 150 pH 9.5 filter sterilizewu1e 0.2 um v 137 4°C )

3. 1@ phenol 500 wi nd i 1A 0 Vortex mixer 30 U1

o . r.-‘l o [~ =t

4. u’lklﬂcemrlfugc 13,000 rpm 4°C WWunalsuin

5. gamsasnwiuulalurasalnu 6 3 M sodium acetate pH 5.5 25 1 1aE 100%
ethanol 1.25 $1a01097 | ni'.l'i"lklﬂLﬂJEJIWﬁ’)U Vortex mixer 30 74191

6. 111 l1lcentrifuge A 13,000 rpm 4°C 1Huan 30 WA

7. AUAE NN D 19A2NoY DNA #28 70 % ethanol MLAITY

e |k | = o =1 =
8. Wl centrifuge ¥ 13,000 rpm 4°C Wual 15 wn
¥
9. aAIMUDI ethanol 1 1 nazvi Imznouursly dessicator 10— 15 119

10.8zauAzNaY DNA (A5 a5 e 15 auers) #9o TE buffer 100 wl i 13% - 20°C
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- o
Q’ﬂﬁﬂ]‘ilﬂiﬂﬂﬁ’?iﬂ??ﬁuﬂ]ﬁﬂﬂﬂf’)@ :
TE (Tris-Ethylenediaminetetraacetic acid)
I M Tris pH 8.0 5 ml
0.5MEDTA pH 8.0 L ml
w 4 o L. a £ o0 &
USutSumsdan de-ionized distilled water 11 1111140
2% CTAB Buffer
50m] Tris pH 8.0+ 50 m1 0.5 M EDTA pH 8.0 + 40.88 g NaCl

=y

a = o 4& v g 1 Qy 1 % =
U5150m3899 dd water 490 ml 117113 ude Yasona 13 1idun 40 - 60 °C v cTAB 10 g

. ﬂ?iﬁi?ﬂﬁ@ﬂ@mﬂTWH@&”?_’?NTW DNA
111 DNA ﬁﬂﬁn”lﬁmmaﬂﬁaUﬂmmwﬁweﬁ agarose gel eiectrophoresis(cl% 0.8% agarose gel
Tuaiazanoivhiv a3 Tris barate ethylenediaminetetraacctic acid (TBE) 1 ethidium bromide ﬂﬂiJHiJ)iJ
w '
T 0.5 wgml AIWAUOU DNA @96 UV transilluminator) 910111117 DNA u1iauSunadaonios
= A 4 o Y g v A Wy (= =
Spectrophotometer NATTNHTIAGU 260 nm WonunmhusudunasUiuvons lddsumiiwmuig

ﬁuhr]ﬁﬂﬁm"&n 1171591 PCR

9. YR58 PCR (Polymerase Chain Reaction)

n1taan1¥ primers 19 universal primer Uluaz U2 A¥eduns 121090 BSU(Bioservice unit)
AUONLEIAINTIN [ UL : 5°-3": GTT TGA TCC TGG CTC AGG ATT wag U2 : 5°-3': AAC CCC GAG
AAC GTA TTC ACC ] uaz“l%ﬁ@u"hmmﬁﬂﬂﬁﬁ?mﬁqﬁf
gavgun (°C)  94.0 94.0 60.0 72.0 720 490

S 1w\ 303U 130w 0w o0

Tavllisouvolfniot = 30 cycles
nEnsiTinuiudniugnssuiiaia ldonfanasey 19aduenndesiiuanseimslun

N v = 3
(I Tamarenemalinlumnivesdes) fhu  positive check TuUN13@39TDUUN  agarose  gel

electrophoresis
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9.1.6 MINIIVADUT0)ALIBEFTHINY (Serology)
o 4
n. mumAnTueese IWlanaran
@ = = 1 o o 1 Y =
Amaivlsuasie B lewarmnond londu lsavuud luduunanwas Tav3Ismafousen
a1 lofugasoimsuutasvuseaupIRuunanie uazluuweanefiuansanui nifienis luwin e
= & ) g o LY 4 L) = °
Todluaeu Fwwswoniatisz lddmsumsuonds T lawaauI¥uTqns (Purification) uaziivlyl
fedninaaouioninanuoudyiuae i
ﬂv ¢ = Qn‘ . .
. nsuende IWlawanawlHuSqng (Purification of phytoplusma)
HIERALNINL I LR8N TurInudsnnmnFouren (azunswiolndie 15y control)
) oy Y Y 1 ‘;y o = oo o =
Faimiin 100 ndu Areud vadszanu 60 wiR Aeldudelumiu o«°c udnhuualiazibes
o 97 1 A 9 ' é’ Fy .
dum laold lulasnurairsiome 175 Uadsliu Neruaae GM buffer( 0.3 M glycine-NaOH, pH
a1 g ar K @ '
8.0, 0.02 M MgCl ung 0.2% sodium mercaptoacetate) Aumiiuludnst uminalegaies 1 g/ 4 ml
ugj o : ~ a ~ o & & = =y
1INTUATEIRI0AIU1U1e 15 0f 1A TmyumTesfinnudiseu 2,000 Tadaas Huna 5w
wéasafae 8,000 Hadanson 20 win aaulai dihwAude PEG 6,000 Tudas 60 gL udruuluii
4 g o - Y a g o a 4 ° a4 a g
wintuma 1 9 luanelifanseanaznau iAveynonfiifedu Taonsh lunyumissnaus
o Sy =1 = 1 o o :’ c-s‘f 4 1
12,000 Hadons (Wwa 40 w maauiduilafsazaionznouaiy 10% GM buffer ey lu
=1 S =1 o w P~ ] o ]
asazaeaznouliaiuuanilumsiidaes  PEG  fandwegoanld  Tdrhldmuaszuums
® @ o = 4
“desalted” 11 Hitrap  Desalting column (Pharmacia Biotech Company) mﬂuum"lﬂmgumww 2,000
nsy et 5w asadaf 1danmaesenni 198 5 % (viv) rabbit anti-plant antiserum 11
& ; i _ a 4 4 o -
a1 1 Hlusieasnsduideusin plant antgens ud3h Tnygunioen 2,000 niu el s wii
5 a = = w o = @ o o qyn - a
vinuih llvyuiosi 2,000 afy Wuna1 5 i msadafimsonlat lvyumlesd 63,000
asudluna | ﬂfﬁ‘m A pellet (llm“UEJ'JE)EJﬂ“Uﬂ)IﬂUmiameﬂ’JU phosphate - buffered salme(PBS)
o g uiiunmsluduneusely
= =y ! d’ ] é’ 8o Q‘
a. msedaueudmsuon ilanmanisumsnenyeliusgns
' = ar ' o 4 o
1¥nseaoFununefidudninaaes noun1ine antigen IHinzdoaiofiu]3idy normal

= ° o = at ) & -
serum M99 antigen N3z laeiiipellet fiazatwlu PBS wwaudy adjuvant  T9a1319n13da ld

o
s A

o =1 1 o ; = Qs o a q; o o 3 a 'd
dvualidsil Aefedindwilovinuumds Tasagdunndlaiilunaviivua 4 e la

e u__J\o_

3
AIRARTILTNHEY antigen MwSon 1ATY Freund’s complete adjuvant Tudea 1 : 1 (RanTasialima
1Y Freund's incomplete adjuvant ) Wim‘im‘umﬂﬂﬂiwﬁlwfﬂ”Iﬂ‘lJ‘iL’Jm‘ﬁ (marginal ear vein) HAINIIAA
afagaiwiuds | dlat Taumzifeanniduidoni Tauluyf lnuuuuazidadas 70 % ethanol 14
=t 3/ 24 = =1 = 3 o e yd‘
TufiaazaanIaniuinududealseuns 0.1 wuaues iNuboaniazilszuin 10 Jadtas 199

2/ ' . ]
= N QWA =Y ~ ' = se o 9f
panniouiiofidoaudets 1dudodanavan dnseniaboiidadumsug Iivaaoen iie
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J o ad g g 0 4
B UMD (serom) nondnindiadeaddu iy Bdwanludiu 4 °c dilunyuimiio 8,000 pm
=1 o ;J ' ¥ ooa . . 4 o A A ==
Auna 10 Wi voni laldnasanduau 0.5% sodium azide iintlofumsiudlouninyeuuniise
3. MITNATEYNIHYTHING
=y R Y o . = - 9
#¥1USWI94 antibody 14 antiserum (HOMMUARNMAIWADY antiserum 1ABRIINUHNITEIEANY
493NN UTUA1TAUDA antiserum NV INTUINY antigen ABAITHIAN titre VDI antiserum 1ABATIAN
3
arnauluvpavatuuLsy slide (Slide precipitation test) UIBNTTIAIU
o . - ¥ ¥y Y = o . Ay
111 antiserum 1999194730 0.1 M PBS pH 7.4 118 1:2, 1 : 4 9ufla 1 : 512 uaziil antigen 7114
b
o ' = v . &
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) p~ 9 . 9/ . Y
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o = @ = o a e Ay o ' 1 o w § o
AU antigen iudSouiovugnSorn limmizinzes hldir B3 lunseanusnvianududuna
& ¥ o v Y . A o oA L A ) f
2 %2 nsudni ldasnéended dark field microscope fWARAALABNAT titre quwaiﬂumsmaama
=l 4 as ny «3 o ) P = ar = o
U asrwanfiouivudmhdaunwswiolnddaueion 1aeTsmsdofunsms suanswiohidlulse

= . ulgyd' o
LAY normal serum N1 antiserum 1IN 4°C

9.1.7 msruylermsveslsawnudauaisyfiius

. Na‘uaami/ff%'mx Oxytetracycline Hydrochloride m’amsmﬂ@ua 015 Witches’ broom Yoda1 1y

¢ -

WHEABAIWTENS Infusion MITMN
ANTAATINAREY
o w o ¥ ' o o = o 9 = 24 ]
ammdlowugae Tuthuviz o glusd 8olie 3. dmu Aueiglsznm 53 dendau 4
Au ssuzdgniliznin s mesupzaNugIlTIm 3.5 was
3702101 ININAN01 ; 0YIENNBRDUIULION 2540 - RAIAY 2540

o

o 4 4 e v A 4 4 4 o _qw
nsguatnmdu q St ueunins ihludunlgndr leineaesnngsznieirlassey  Tnislden
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wniasnneauosmuuiuui deligiiseundaslan
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control 1 AW 11p laRuuaIiInIsAeussnamitlulin Haure uazfefineneaIn1s Witches' broom
¥ o S oy o < ¥ ¥y o da g
ponlivua Fnsyamnauusiidumgudnalsdszne 1 17 udmeduiaasinoonlinug
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. 1 a = o o © w N Yo =
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¥, M3 IMIHNUDINGITIE Trunk injection)
Tnoldmnliiiug  oxytewacycline  hydrochloride  uazasileanuiiialsviingady
CONFIDOR 100 SL ( imidacloprid ) laoutudunssuiias q fadndrdudrle
FEMInanea
@ondund g loiuiaefuaasernisvund S 40 du udnivlldnlsfersdaundudu
Aronafanudinmian lsriiagadu CONFIDOR 100 SL (imidacloprid) 8451 8 % aovi 20 G
urdndwoniininoen nmiuldduiaunna 1 Gaddas gams AN SUIRA1N T
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Figure 121. Mycoplasma (Phytoplasma) like bodies in cytoplasm of infected phloem

parenchyma cell of longan seedling. (arrow) X 42,000.
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UWINIOUI  freezing microtome  ufInsanwidndssgansseni  wudwoovesansoad

14
. 1 A 1 Q .
haustorium NNz gRaIBaYssaauudyesd louasduumwenis1d Figure 122)

Figure 122. Dodder can produced haustorium and penetrate into periwinkle tissues.
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Figure 123. After graft transmission for 15 days, the infested periwinkle plant

showed twisted leaves.
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Figure 124. Universal primers (U1&0U2) amplified DNA fragments of phytoplasma from longan with
witches’ broom symptom (8) ,periwinkle (9),longan shoot with mite feeding symptom (10)
and sugarcane with white leaf symptom (3,5,6,7).

! = negative check 2= positive check : phytoplasma associated with sugarcane white leaf
3,5, 6. 7 = white leaf of sugarcane samplel 2,3 4 4 = healthy sugarcane
§ =witches " broom of longan shoot sample 9 = periwinkle after graft iransmission

10 =longan shoot after mite feeding 11 = healthy longan shoot sample
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Table 116. Treatments of different solutions containing antibiotic and acaricide and amount of solution in

muliiliters given to longan plants by trunk injection method
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uptake (average new shoot produced detected from shoot
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Figure 126. Root, young stem and leaf portions of longan were used in tissue culfure study.
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Table 118. Chemical ingredients of Murashige and Skoog medium

amduYuvos | Yhnaves stock

Tt stock | solution T1¥ie3tins
asndl solution azai® (1,000 mi) 1316 stock solution
Stock 1 (Macronutrients) £/1,000 ml 50 ml o1 udidu 4 %
NH,NO, 33.0
KNO, 38.0
MgS0, 7H,0 7.4
KH,PO, 34
Stock 2 (Micronutrients) mg/100 ml I ml AT luditu g o
H,BO, 620
MnSO,.4H,0 2,230
ZnS0,.7TH,0 860
Na,MoO,.2H,0 25
CuS0, 5H,0 2.5
CoCl,.6H,0 25
Stock 3 (Ca stock) /100 ml 5 ml A ludibu 4%
CaCl,2H,0 8.7
Stock 4 (K1 stock) mg/100 ml I ml Tdvanden fuludiu
Kl 75 4%
Stock 5 (Vitamins) mg/100 ml 5 ml 1dvral5u1as 10 mi)
My-olnositol 2,000 Wuludosnyuda
Nicotinic acid 10 -20 %
Pyridoxine-HCl 10
Thaimine-HC]I 10
Glycine 40
Stock 6 (Fe-EDTA stock) #/500 ml 5 ml 13 it 4 °c
Na,EDTA 3.73
FeSO,.7H,0 278
Auxin, Cytokinin and | mg/100 m! draesnsardudu 1 | Auliludiiuaoc
Gibberellin stock solution mg/1 luems 1 ams
2,4-D, [AA %38 NAA 10 1410 ml
kinetin v30 BA 10
GA 10

3
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Figure 127. Longan seedling produced in sterile conditions.

Figure 128. Cellus formation from longan stem on MS meduim contained

1.0 mg/l BA and 0.5 mg/l Kinetin.

Figure 129. Initiation of shoot from lateral bud of longan stem on MS medium

contained 1.0 mg/l or 0.5 mg/l Kinetin.

Figure 130. Initiation of root from lateral bud of longan on MS medium contained 5.0 mg/l

NAA, 2.5 mg/l kinetin and 15 % coconut milk.
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