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ABSTRACT

The efficiency of copper compounds, i.e. copper sulfate (CuSO,), copper

chloride (CuCl,), copper hydroxide (Funguran®) and copper oxychloride (Cupravit®) for
controlling the anthurium leaf blight and their phytotoxicity when continuously used was
investigated. In vifro, copper sulfate at a concentration of 1,968 mgL-l was the most effective in
inhibiting the growth of Xanthomonas axonopodis pv. dieffenbachiae (McCulloch and Pirone)
Vauterin, a causal agent of anthurium leaf blight. All copper compounds were further tested in
green house for control leaf blight disease during hot and rainy season of each years. On the first
year trials, Merangue and Tropical anthurium cultivars were inoculated with X a. pv.
dieffenbachiae for 10 days before spraying with each copper compounds every 7 day intervals for
12 weeks. The results showed that all of the tested-copper compounds decreased disease
incidence on both anthurium cultivars. Copper chloride and copper sulfate showed phytotoxic,
causing necrosis on the leaves and petioles 7 days after the first spraying. In the second year
trials, Sultan cultivar were used. Copper hydroxide and copper oxychloride effectively controlled
the anthurium leaf blight. Copper chloride and copper sulfate caused phytotoxic in the same
manner as in the first year trials. The amount of copper in anthurium tissues were analysed 12
weeks after spraying with copper compounds. It was showed that the copper-sprayed plants
accumulated copper in their leaf and root tissue higher than non-sprayed plants. The copper—
resistant strain of X. a. pv. dieffenbachiae was not detected on disease plants after using copper
compourfds as bacteriocide for 12 weeks. In Sultan anthurium cultivars, copper chloride and
copper sulfate caused phytotoxic similar to the first year trials but the growth of Sultan anthurium

cultivars was higher than other anthurium cultivars.

Keywords : anthurium, anthurium leaf blight, copper compounds, Xanthomonas axonopodis pv.

dieffenbachiae
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nssuIEh | Ugni¥e Xad. + Funguran® anududuvesats 875 meL”

n3suAsT 2 ﬂqm‘?;a Xad.+ Funguran®  AMAN4UY03815 1,000 mgL”
n3NAET 3 ﬂqm@i‘?a Xad+Cupravit® AN udUY0Id15 864 mgL”
AssuitA 4 Agnidie Xad+ Cupravi®  anmudufuvesas 987 mgL”
n3sith s Agnide Xad + cucl,  Aamnduduved s 1,177 meL”
nIsuisi 6 ﬂqm%fﬂ Xad +CuCl,  ATWIUAYYDIAT5 1,343 meL”
nTsUIER 7 gnide Xad + Cuso,  Amuuduvesas 1,725 meL”
ST 8 gnide Xad + cuso,  armududuvesas 1,968 mglL"
n35u38R 9 Funguran® AN VLVDIES 875 mgL”
A55335H 10 Funguran® ANUTUTUVBIT 1,000 meL”
55339 11 Cupravit® A UYUYDIE 5 864 mgL”
ns5UAsA 12 Cupravit® Ayt uvesns 987 mgL”
ns3u3Ei 13 cucy, ananduduvoees 1,177 mgL”
nssUIET 14 CuCl, AaNudutuveI191,343 mgL”
331354 15 CusO, anudutuYeIas 1,725 mgL”
3533 16 CusO, ATMAUTUYDIATT 1,968 mgL”
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X a pv. dieffenbachiae uaz‘luﬂqm% MLKUMINAdBUIVUGUADDA  (Completely

1Y - »
Randomized Design : CRD) 11n15NAd0L 18 ATTH3T uAanisuis 41 3 91 510z 3 Au fail

=n.

A ; ® ¥ 9 -1
NITUTEN 1 ﬂgnwa Xad. + Funguran ™ #fiMUANIUYDINT 1,000 mgL

3 F
n35uI3N 2 Ugmi¥e Xad + Funguran® ANududuve9ms 1,500 mgL”

1 ¥
N3SNATN 3 gni¥e Xad, + Cupravit®  ANUANIUYDIETS 987 mgL”

[ L
nITNITN 4 gni¥ie Xad + Cupravit®  anududuvese1si 487 mgL’

14
Ugni¥e Xad + CuCl,  ayunduduvesns 847 mgL’

¥
Ugni¥e Xad + CuCl,  aududuveedTs 1,272 mgL’

3
Ugnt¥o Xad +Cus0, A ududuvesdts 1,968 mgl

gni¥eo Xad + CusO,  ANduTUVBIATS 2,955 mgL”

4

Funguran® ANMAUTUYD AT 1,000 mgL”

At A ®
A75475%M 10 Funguran

NS5HIN 11 Cupravit®
ATINIEN 12 Cupravitlg
ASIUITA 13 CuCl,

NIINTENA 14 CuCl.

ANUTNTUYIT 1,500 meL”
ANUNT YRI5 987 meL’
ANVINTIUYDIET 1,487 meL’
ANUVUTUYDIF T 847 mgL”

anututuve 131,272 mgL”
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5543 15 Cuso, ANV IE1T 1,968 mgL”

“a

nssuATH 16 CusO, ANt uYDIEs 2,955 meL”
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»
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1. ﬁnmih::ﬁn'ﬁmmammﬂﬁﬁﬁfﬂuéas11Js:nm1nmum1un1smuqm#ammqim’lu‘lﬂﬁ
Turenlfiidns

snmsanunlszAnEamvesmsafifiiadestiziannewnas 4 vila
18un norlileslansonled (Funguran®) nellilesoendanslsd (Cupravit® ) avilulesnas
Y54 (CucL) waznoilnlodFama (Cuso,) Tumsdudanisieiaues X a. pv. diefenbachiae
gunglsalyndfveandt¥a vinnsmaanany cuso, Ananndud 1,968 Tadnfuredns
ﬁﬂs:ﬁﬂﬁmwﬁ’ugamm?tymawﬁa"lﬁ’qqqﬂ Tasihalando 2230 Hadwns @319 1)
A0ANABIRUNITNAABIVEY Balestra tazAmz (2002) FenaaouilszAnFninvosnetifed
pondnaslsn uaznsluleslaasenlad 'IumsE‘J”ueiinwm?mﬂmau%mmaisﬂﬁ"aaﬁ%ms
agar well, agar spot Il@i¥ agar incorporation Tno Agrios (2005) a9 cu unvAosad
wuafise Tas cu® 92 1S 1R sulhydryl group voeozii Tuioda danaldiou el TsAwude
aamuazanaznou v Iilaaday
M1ed 1 fhm?im.ﬁ’uvhuquﬂmwmw‘lﬁ (lafas) vesmispiiniimInagounNY

¥
#1170 TUASGUEINISIS YN X a. pv. dieffenbachiae

¥HAVDIN5IA MNARAIANUNINIVDIN 1A (aduag)
Funguran® 875 mgL’ 13.80cd”
Funguran® 1,000 mgL" 15.40bc
gupravit® 864 mgL" 11.80d
Cupravit® 987 mgL’ 13.95¢cd
CuCl, 1,177 mgL" 13.20cd
CuCl, 1,343 mgL" 17.15b
CuSO,  1,725mgL” 17.400
CuSO, 1,968 mgL" 22.30a
8 [

Winau Oe
C.V. 22.65%
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ot 95%
12






14

fwndsmiiaadme 151ng01msqaln @ecrosis) uaztilofnmnailesvanmundon
Wy qungll aAnududimg uazanuduuas Aendawasonisuaateinsiiufivyes
Ty qaimgii2g.79-36.57 sermwariud anududining 37.4-95.8 nlofisud uas
AMUSIIAS 140-735 guuudemsraa nunluwmhPuasioinsiufiven asvilesaae
T34 uozneilnloidama lunnggnisnaaes Jeseduanmundensedildiuilasomsud
mbilumhfuaaiemsduiy

23 mymnzidiname s
disvimsiiagimsandaresnsanatluluiassinveniiiia e
3
manihiadesnlsuavewnawdazyila unat 12 §lad wudmanssuitveamaniy
1 4 &
drwmaiail imsandavemasaa luluiazsinganhiganiugy M31ed 3) Feaeanded
fUT18914 VD Karataglis 1123 Babalonas (1985) #4na1711A¥ANFHATINITONUADNHYDA
3 ) Py a 9/ d{ I q? v ]
nowAdlaneiy TanilSinavemenasfianialudiodony Jusgiuanudunsadievos

¥
AU ANUFUVBIAY 9RNIA LA TUAYDINT



5

a3 2 Fevnziunlufinansomi Isalylndveamdh Hlungdunazagdou @ w.a. 2550 — 2551) ndamswuans 12 duland

fovazmsia lsaggru (n.0.- #.6.50)

4 = k4 =)
1BRASNIANGFIOU (u.a-1.9. 51)

AT5UID

Tropical Merangue Tropical Merangue
Xad. + Fun® 875 mgL" 26.45ab" 26.88ab 30.59bc 29.93¢d
Xad, + Fun” 1,000 mgL” 22.27abe 21.26abc 28.93¢ 26.17d
Xad, + Cu” 864 mgL” 21.91be 18.07bc 29.65¢ 28.14d
Xad. + Cu® 987 mgL-1 17.70c 12.86¢ 26.57¢ 27.01d
Xad. + CuCl, 1,177 mgL” 29.90ab 29.90a 34.10abc 33.19abed
Xad. + CuCl, 1,343 mgL‘l 30.33ab 26.95ab 36.95abc 38.16abc
Xad. + CuSO,1,725 mgL’ 31.12ab 31.78a 31.77be 30.40bed
Xad. + CuS0, 1,968 mgL’ 32.74ab 31.97a 40.83ab 39.40ab

L ]

Xad. + 11ndu 32.97a 32.74a 43.77a 43.43a
c.V. 20.63% 23.22% 16.48% 15.20%

H

G G = as

=1 ] 1 or s A oA o = [ 4 @
Frdnusnmieusu ludanuuanandunaadaie3miiey 1ag DMRT RISAUANUTDNY 95%

¢l






15131 3 (AD)

99HY (.8, — W.0.50) gadou (ua. - ias1)
Tropical Merangue Tropical Merangue
UEERTEE v 50 Tu 50 Ty 576 Ty 50
ce [§u| co |l cu |d] cu | co [yl cu iy co [ cu [
meKe" | fiy | meKeh| fiy| (meke") | fiy| meKeh| fiy| meKeh| Wy| meKeh] Ayl meKeh) Ry| (meKe)| Hy
Ccu® 987mgl'  1253f | 0 |534bed 378defg | 0 | 615ab | - |348def | 0 | 610a | - |534bcd | O |654a -
CuCl, 1,177 mgL-1 526abed | 2 | 686a - | 502bcde | 2 620ab - | 468bcde| 2 | 608a - i 68% 2 | 603abedj -
CuCl, 1,343 mgL"1 620abc 2 | 630ab - | 5887bed | 2 | 634ab - | 520abc | 2 | 689a - | 630ab 2 | 59labed| -
CuS0, 1,725 mgL_I 440bcde | 2 | 615ab - | 530bcde | 2 | 612ab - | 483bede| 2 670a - | 615ab 2 | 665ab -
CuS0O, 1,968 mgL.1 639abc 2 1618ab - | 691b 2 | 694ab - | 644a 2 | 709a - | 618ab 2 | 683ab -
Xad. + Y0y stg | 0| s4e | -] ssn o] asc | - | sag | 0| s |- | 54 |0 38 | -
shndy 43¢ |0 | 34 | -|4m o sac | -1 555 [0 466 | - | 3de | 0| a0e | -
C.V. 30.90% 12.06% 28.07% 15.69% 22.81% 20.92% 12.06% 10.34%

I/ e - - LY 1= 1 or an & a o" P [ A o
ﬂ')ﬂﬂ'tl'i'ﬂL‘HﬂJfJUﬂu~1ﬂﬂﬂ?1ultﬁﬂﬂ14ﬂuﬂ14ﬂﬂﬁmfﬂlﬂ'ﬂﬁﬂiﬂﬂ DMRT Niauanutyauy 95%

' »
¥ slssiiuseauanuduAninly (Litle and Hill, 1978) 0 = a1, 1= 1-10 %, 2 = 11-35 %, 3 = 36-65 %, 66-90 %, 5 = 91-100 % wodlunadu

¥ Niwuszauanudluiy

Ll
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1 > o
ami 1 emsduivveslumiiiiaeWug Tropical wasInnuasiidaoslszinm
nesuaazanslsoumen Wuna 12 dland
. Funguran® ANUTNTIU 1,000 mgL” v. Cupravit” ANUYUTU 987 mgL”

A. CuCl, AMdud 1,343 mgl” 3. CuSO, ANWIAY 1,968 mgL

9. YANIUAN



1 3
i 2 omsilufivvealumiFeeRuE Merangue vaannvua iAo 1lszamn
Y] L4 :
neauasuazasfisuion dunal 12 dla
. Funguran” AMAY1 1,000 mgL” 4. Cupravit” AN 987 mgL’

fl. CuClL, ANUTNAY 1,343 mgL” 3. CuSO, ANuIAuTY 1,968 mgL”

1. YAAIUAN

19






naru (n.0. - W8 50)

nefou (un. - fins1)

- Ty TINHY Tufr 3N
S Tropical Merangue Tropical Merangue Tropical Merangue Tropical Merangue
(g/leaf} (g/leaf) (g/pot) (g/pot) (g/leaf) (g/leaf) (g/pot) (g/pot)
Xad. + Fun® 875 mgl.” 128ab" | 0.69cdef 2.49¢ 2.17cd 1.59bed 0.5% 2.32d 2.43bc
Xad. + Fun® 1,000 mgL" 1.36ab 0.88abcde 3.93be 2.32bcd 1.52bcde 0.82abed 3.86abcd 2.24bc
Xad. + Cu® 864 mgL’ 1.70ab 0.56f 4.57ab 1.94cd 1.51bedef 0.66cde 4.47abc 2.33bc
Xad. + Cu® 987 mgL-l 1.38ab 0.71bcdef 2.52¢ 2.11cd 1.62ab 0.85abc 2.99cd 2.37bc
Xad. + CuCl, 1,177 mgL'1 1.63ab 0.77bcdef 4.58ab 2.12¢d 1.54bcde 0.82abcd 4.79ab 2.11bc
Xad + CuCl, 1,343 mgL'l 1.57ab 0.71bedef 4.18abc 2.62bcd 1.49¢def 0.71cde 3.94abed 2.70abc
Xad, + CuS0,1,725 mgL" 1.52ab 0.57ef 4.42abc 1.87d 1.45¢f 0.66cde 4.56abc 2.049¢
Xad. + CuSO, 1,968 mgL-1 1.33ab 0.66def 5.36ab 2.76abed 1.43ef 0.64de 4.03abc 2.26bc
Fun® 875 rngL-l 1.83a 0.8%abcde 4.80ab 2.51bed 1.54bcde 0.83abed 4.30abc 2.28bc
Fun" 1,000 mgL’ 1.76ab 0.95abcd 5.70ab 2.86abcd 1.54bede 0.95ab 5.00ab 2.16bc
Cu” 864 mgL’ 1.32ab 1.00abe 6.15a 2.87abed 1.61abc 0.95ab 5.46a 2.35bc
Ccu® 987 mgL’ 144ab | 0.92abed 3.71bc 3.56ab 1.48def 0.99a 4.38%ab 2.55bc

1T
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2.2 MInaasuasan 2

2.2.1 Havessiaiimaaeslsznnmesuaddumsnlugulsn
nnisnageulszdninmussmismiidvaeinlsztnnoanaslunis

aunuTsalylndfveantiiaowus sutan Tnodgnideuns lignideamalsaudaiu
msmiiiiadesnlszinnmewns uazmievazvesiind lufnansernts Tsn wynisdu
%10 Funguran® a2 Cupravit® sz Angnmlunisdudimudalranandenganiugy
@519t 5) da nerlilosnanlsd uasnonleddanta flszAniamlumsiudinisifialsn
Tinanaraninyanruguy §1Jovaznmisiialsauandsinasmaneslundedl 1 edradany
ﬁy’aﬁiﬁmmﬁ]1nﬁwﬁuEﬂmmﬁﬁ%ﬁuﬂnﬁinﬁum%ﬁmmiaﬂszﬁ‘nﬁmwmmﬂmﬂﬁ du
nssu3an hilgnidle wii luuamserns Tsn

14 ] ]

maafi 5 fesaziuilufinanioins lsnlu Indueanhiirateiuy Sultan ndaniswues 12

Flad
N3547% fovarmainalsn
Fun® 1,000 mgL’ 31.82b"
Fun® 1,500 mgl.” 3448 b
Cu® 987 mgl’ 36.16 b
Cu® 1,487 mgL’ 32.17b
CuCl, 847 mgL’ 36.84 b
CuCl, 1,272 mgL’ 53.15ab
- CuSO, 1968 mgL’ 79.50 a
CuS0, 2955 mgL” 69.95a
vindu 75.11a
C.V. 3830 %

1/ o ar

Tenustmileuniu luianuuana i un e anaio 139 1ag DMRT 32Uy

]
o

(HoRU 95%
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Ai Y = = ¥ ¥ w o
mef 6 omsiufivuazdSanswasiianasluluuazsinveantnia awwug

Sultan HaaNFHUEs 12 ddanyt

Sultan
AIINIT v . 3N -
L | v . iy
Cu (mgKg ) Cu(mgKg )
Fun® 1,000 mgL’ 277" 0” 256 cd Y
Fun” 1,500 mgL’ 326 ¢ 0 389b -
Cu® 987 mgL’ 88 fg 0 269 od .
Cu® 1,487 mgL’ 153 f 0 497 a -
CuCl, 847 mgL’ 925 b 2 2154 -
CuCl, 1,272 mgL" 1090 a 3 295 ¢ -
CuSO, 1,968 mgL’ 744 d 3 291¢ -
CuSO, 2,955 mgL" 840 ¢ 3 418b -
3 [

Hnau a8 g 0 35e -
CV. 11.14 % 13.10 %

V w w - o 1 tw aa & a o = o
AIONH i'ﬂl“uﬂuﬂu1uuﬂ31ullﬂﬂﬂ1qnuﬂ1\1ﬁﬂﬂlu9'3!.?]513‘“1?]?] DMRT fi5zauay

10Ny 95%
¥ yJszidiuseauanumdunisily (Little and Hill, 1978) 0= 13iW1Y, 1= 1-10 %, 2 = 11-35 %,
¥
3 = 36-65 %, 66-90 %, 5 = 91-100 % Y04 1UNIAY

¥ Myiwuszauanudiuiy
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1 3
a3 omsilufivveslumiiiranowusg Sultan ndannwuasitaeslizan
neauauazensSvudien unat 12 dlan
. Funguram® ﬂ’ﬂllﬁ’l’ll‘i’llul,OOO mgL-l V. CupravitGy ANUTUTY 987 mgL_]

A, CuCl, ANIYNAU 1,272 mgL” 3. CuSO, AT 1,968 mgl.”
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1 ] ¥
a1 7 susdoriminutoves e A SimeRug Suttan ndamsriuens 12 dulani

- Sultan
N7537%
TuY (g/leaf) | SINWY (g/pot)
Xad. + Fun® 1,000 mgL’ 2.82bede 6.57a
Xad. + Fun® 1,500 mgL’ 1.87ef 4.15b¢"
Xad +Cu® 987 mgL’. 2.68cde 5.98ab
Xad. +Cu® 1,487 mgL’ 2.74cde 5.16ab
Xad. + CuCl, 847ppm. 2.92bcde 4.50ab
Xad. + CuCl, 1,272 ppm. 1.74efg 4.25bc
Xad. + CuSO, 1,968 ppm. 0.63g 2.70c
Xad. +CuSO, 2,955 ppm. 2.24def 4,79ab
Fun® 1,000 mgL’ 4.29a 5.78ab
Fun® 1,500 mgL’ 3.55abc 6.13ab
Cu® 987 mgL’ 4.492 4.88ab
Cu® 1,487 mgL" 4.08ab 4.73ab
CuCl, 847 mgL’ 3.73abc 5.25ab
CuClL, 1272 mgL’ 3.58abc 5.14ab
CuSO, 1,968 mgL’ 3.81abc 5.40ab
“ CuSO, 2,955 mgL" 3.57abc 5.08ab
Xad, +1ndy 1.29fg 4.11bc
1{1ﬂ§u 3.42abcd 5.81ab
A 26.83 % 24.11 %

o ar d' o (= 1 o = ey i A o P Qs
v & s usfinileuin liiianuuananiunaataiis N ey 1ag DMRT Wazau

AMUTOUY 95%
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