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Four "S" for A Good Work

1. “START” with the ultimate GOAL
“SPINT” with the good FOGUS

“SPEED” with the best DIRECTION

B A

“STOP” with the valuable OUTPUT
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N195NE1sANTUUS (Greening)

~1i5alsAF29a8914 (Huanglongbing, HLB) 4@ N&@12UnElg
Tagnisla15U YT uzazIgane LA YW (Trunk Injection)

L 9A.A7.81IWITT NTIATYI
AMAITIISANT ADUZLNEAS
NUNINLNR LN HATAVR NS



NISLNTTEUIAUDILNRINIUE (Asian citrus psyllid) and

LazlsAg19aa9ly (HLB disease)

- Both the psyllid and the HLB disease
- Asian citrus psyllid, but not the disease
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auLUANFEAILUA2RILSA
Bacterium: Candidatus Liberibacter

asiaticus. (Photo by Monique Garnier)

N9 UdlsA lusNAnALlaan
(Oranges showing various stages of
fruit greening. Note the small, green
fruit. (Photo by M. E. Rogers)




ANNISUADILSANTUUINTDLTATINADILN
TUANLALININULAZRNAIY U

-

o LY { hS - 9{-3 ‘ 1 A - S :
Tinvaae il uidigalingnasuasding st

Y, P a . ' ey,
ARIZUIIASIARINAUTalsAlULNT

nadNURsmEaINUatran Iinanananng

HARNATUIARNAILATARATWAY

1 1 (=) = A
ANTINNBAUD ﬂ']’iLﬂ‘]J,LﬂEI'J

-

[



ANNISUADILSANTUUINTD LS ATINRDILN
TUANLALININULAZFNFIY U

Y v [ = =y 1% v =
AudNLulsANANWILLURRIARILTIAEIADINNT AULUABILAENALNTH

a 1 v a 0o Y aa o Y a @ Y
ﬂﬁ‘iNﬂﬂﬂﬂiﬁNﬂﬂUﬂﬂﬂ\‘i NNLLASAIAUNRAN ’ﬂ’]ﬂ’]ﬁ‘ll’ﬂﬁﬁl‘h!‘l/lLﬂﬂtiﬂqgﬂﬁ\‘iﬂ‘i_l‘l/lﬁﬂ

5



ANNISUADILSANTUUINTD LS ATINRDILN
TUANLALINIULAZRNAIY U

a @ 0% =
pudnitulsainazenalllungn
URIANUWAAIRINISTUAILSENM 2-3 1

v v & @ a Y
AU sweet orange Milulsalusznaasan sinas

maliflunganasainuansainisuaailszanm 31



ns5nEnlsANI UL (Greening) #salsAga9aa1lie (Huanglongbing, HLB)

PRIRNAEUNNII AN L ATU )T UL LazAITRALNAIAY (Trunk Injection)
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eUTIus (wanwdaaw, Ampicillin)

L2

AUANNLAN

CraHioN,0,S

349.406 g/mol

ARNTLAN

Uninlauana

LANNIRAY
FaasiANlussUL IUPAC
(2S,5R,6R) -6- ([(2R) -2-amino-2-
phenylacetyllamino)
-3,3-dimethyl-7-ox0-4-thia-1-
azabicyclo[3.2.0]heptane-2-

carboxylic acid



a (~3 an A .
e TIuL (azNanddanu, Amoxicilin)

NH,

¥

UANANILA
‘m—ﬂmﬁl’ﬂu Q1GH19N3Q5§
WINUNLAULANA 365.4 g/mol

=

eMolecules &

PubChem

SMILES

acNanTaaau
FaasiANlussUL IUPAC
(2S,5R,6R)-6-{[(2R)-2-amino-2-(4-
hydroxyphenyl)-acetyllamino}-3,3-
dimethyl-7-oxo0-4-thia-1-
azabicyclo[3.2.0]heptane-2-carboxylic

acid



e Ius ((WidaaUY, Penicillin)

H
\H/ | \)/ \WUTAAY
O //_N / ‘s, .
O 2 Tad19LAN L UTZ UL JUPAC
//~0OH
O 3.3-dimethyl-6-0x0-7-(2-
ﬁagamuﬂﬁ phenoxyacetyl) amino-2-thia-5-

gnstadl | C,H..N,OS azabicyclo[3.2.0]heptane-4-

Wninlaana  350.391 g/mol carboxylic acid




et Jaauz (LanslaAau, Tetracycline)

L7

=

UBHANILAN

ARTLAN Gl INLO)

Uninlaana  444.435 g/mol

FaasiANlussUL IUPAC
2-(amino-hydroxy-methylidene)-4-dimethylamino-
6,10,11,12a-tetrahydroxy-6-methyl-4,4a,5,
da-tetrahydrotetracene-1,3,12-trione
OR
4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-
3,6,10,12,12a-pentahydroxy-
1,11dioxo-naphthacene-2carboxamide
OR
(4S,6S,12a8S)-4-(dimethylamino)- 3,6,10,12,12a-
pentahydroxy- 6-methyl-1,11-dioxo-
1,4,4a,5,5a,6,11,12a- octahydrotetracene-2-

carboxamide
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eiaaue (fLasiladedy, Streptomycin)

bﬁqwz -----

H2N
UANANILAN
AnsLAN C,H,NO,

Wninlaana  581.574 g/mol

eMolecules &

PubChem

SMILES

AvnsUinaedu

FaasiANluszUL IUPAC
5-(2,4-diguanidino-
3,5,6-trihydroxy-cyclohexoxy)- 4-[4,5-
dihydroxy-6-(hydroxymethyl)
-3-methylamino-tetrahydropyran-2-yl]
oxy-3-hydroxy-2-methyl
-tetrahydrofuran-3-carbaldehyde
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UL 50 walga/aln 1 ans
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2. NNSHNANYILASLATHINNTZUANRAL

UINTEUANARLNAIFULINALAILLAT 91U 20 Bd/nTeuan
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2. NNSHNANYILASLATHINNTZUANRAL

AegnNNszUananeINaliainiAan Aaullanagnaneasn 40 4G
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nszuanangesad I NatintN Ay
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alnsaelumsvinganszuan@an Trunk Injection

. i
|
1
|

ADAD, 4 mm

g

ADAD, 4

|

AUFLANANTEY viald, 4 mm

1 =l
NAaNa, 3 mm



sreasiaanauuIasalnsailunisvingm Trunk Injection

51A/NUE(LN)

0.64
2.55
0.64
3.60 (/1 tNRm9)

2.00 (/1 tNE9)

JUFLANANTEY 2.00

TIANTIN

7Nala
(1 A1)

0.64 U

(1 7A)

0.64 U

(1 vdu)

2.00 U
(1 AA)

2.00 U

5.28 U

Na PE
(1 A1)

0.64 U

(1 A1)
0.64 LN
(1 1&u)
3.60 LN

(1 A7)

2.00 U

6.88 LN

ald
(1 )
0.64 LN
(1 A1)
2.55 1N
(4 An)

2.56 U

(4 L&)
8.00 U
(1 AA)

2.00 U

15.75 UN

LU 1 97 LU 4 9

7ia PE
(1 /)
0.64 LN
(1 A1)
2.55 U
(4 An)
2.56 LN
(4 1du)
14.40 LN

(1 AA)

2.00 U

22.15 U
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UIEANITAALTNAUANLNDTNHILTANTUUI (VITDLTATINADILN)
La”ia U W.A.2517- W.A.2520
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a5l9u3qan195n I lsANTULNUTalsATNaRILa
TAEN1SNISARL NI UAN

. mﬁ(m)ﬂﬁ%uzmﬂumﬁamL°i|"1ﬁuu,az'mmsnﬁuy\lﬁ’ﬂmmmﬂm‘tﬁﬂﬂ'%"uﬁq ED)
T5A82982914 AR LANNTaaU (ampicillin) 38 LARAS1LEARNY (tetracycline hydrochloride)
WNAURIENTN LT Aa 250 AaAniu uaz 500 Aaansy wanuzilwldaun 250 Aaansu
Bausslszanunisldainauinrasdudy a1s SuruLazIuIAIaINLazId Uiy
AUSNANUDIRIAY AFITIGIANRIMTINAY 20 T3, vida

1. suang 231 1HBunuans 500-1,000 FaANF/EU/ATS

2. fiuang 51 1HFanmuans 1,500-2,000 FaANSN/EU/ATS

3. fuang 91 VHFunmuans 2,500-10,000 FaANFN/EU/ATS
ﬂqﬂﬂitﬁm"?j’ﬁﬁmwazmﬂd’m%’umwmm Aa nszuan(in)amen(ldaaA = syringe)
YUIARIINY 60 NARAAS
Furuasafianenfiuuzin Aa 3-4 ASEET wAzTEESIANTINNAY 2-3 1Ay uaz liAas
1N 4 LAaY
WINAAN [EA1TazANELARIT MIARY ARTENATZIT M UIANTNEINIASAURAZNS 1T LU
BanaviFaanududuings iasaniinanaduda ildiinainmsaansauuaylulugd
NANITATIAATUNTIULANANNTUNAANAIAUAINITAALWTIAU 7, 15, WAL 30 U A5
LaiwunisanAerasansljTausmsrdnnns lapduuasuanidany 40



AN lEAN18N155N 1S AN T UEINGTB LS ATIIADILIS
1agN1SNISAALNLLNA U N

sA1uadInszuananan (lgaen, syringe) 13.00 vw/au (ldanla 300-350 A5 AR
= & a < 1 = =] 1 <
L A8 300 A54) AALLWATLENSTUaNAALNAD 0.04 LINADASY

$IANUDILNATUNTIUL (LANNTARY WAZ/Y5D LARTT AR NIUUIA 250
NAANTN WAz 500 Naansy) AawAlgass 1.30 U

AU IUNITIRAISAULASTDALT (ALY 1 AW FINITAVINULALRAS 300 - 450
ASY/AU ATLLTI9IU 300 LIN/AUW) ANLLSIAANITEAITRAEN 1 ASY AD 0.66 - 1.0 LN

agaldanalunisanen 1 laaeA Aniludseann 2.00 1w

Wwagdnilszanu 5-8 nszuan (lAA) Ay 4 ATIADL LNEATNTARIAINULAAE
= = (3

gzt 40-64 un/aw/l lunsalaudnauLan wazlssuno 10-15 nszuan

AUSUAUANIUIA L UG AaULRALsEHIM 80-130 LIN/AWAL

Photos by M. E. Rogers,
University of Florida, USA.
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“Huanglongbing (HLB)” A Deadly Disease of Citrus

Huanglongbing

Chlorosis of citrus leaves and fruit greening Leaves with HLB disease have a blotchy mottled
due to HLB vectored by Asian citrus psyllid. yellow pattern that is not the same on both sides of
(Photo by M. E. Rogers) the leaf. (Photo by M. E. Rogers)
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The Asian Citrus Psyllid

and the Citrus Disease Huanglongbing

Asian citrus psyllid and nymphs. Asian citrus psyllid colony on the underside of citrus leaves.
(Photo by M. E. Rogers.) (Photo by M. E. Rogers.)
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Photo by M. E. Rogers




Waxy tb les produced by nymphs.
Photo by Mi E. Rogers

Asian Citrus psyllid
colony on the
underside of a citrus
leaf.

Photo by M.E. Rogers

.h'_

"-,!- -

5™ instar psyllid nymph. Photo by M. E. Regers.

i . 47




193 TINLNALNTEIANENUTALNAE LN WARN Diaphorina citri Kuwayama.
(It has an egg stage, 5 wingless intermediate stages called nymphs,

and winged adults)

74

Y [~
AALANAE (Adult)

The pest

(Insect Vector)

Life cycle of Asian Citrus Psyllid.
lllustration by G.O. Conville after Catling 1970

A '%;

lai (Egg)

a8 5 szae (5 Nymphs)

(insects molt to grow bigger) 48
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(Huanglongbing)

15aL9ANTUUS (Greening)
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