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BRAEOEU T RAGER » 5810 - ERBREZBRETET S S5 LS5 5 BERZRR
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EfEEERANERLIATY] » PR TR » /IR ERERT R R R RSB RI R
#h—E A ZBFRmHEE Scarlette THMKEET | » HEHFEBES 10°conidia/ml » HERLIBE LRI
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Table 1. Common name, trade name, chemical name, and Chinese name of fungicides
screened for the control of carnation leaf spot disease

Common name Trade rame Chemical name com%%?leieame
75% Chlorothalonil W.P. Daconil Tetrachloro-isophthalonitrile HEARER
80% Metiram W.P. Polyram-Combi Tris (ammine (ethylene bis (dithiocar- &M

bamate)) Zinc(2+))
(tetrahydro-1,2,4,7-dithiadiazocine-3,8-
dithione) polymer

50% Iprodione W.P. Rovral 3-(3,5-Dichlorophenyl) N - (1-methyl- #&¥R
ethyl) 2,4 - dioxo -1 - imidazolidine car-
boamide

24.9% Difenoconazol E.C. Score 1- (2- (4- (4-chlorophenoxyl) -2-chloro F5F]

phenyl) -4-methyl-1,3-dioxolan~2-yl~-
methyl)-1H-1,2,4-triazol

— Kocide Cupric hydroxide SEA

21.2% Imazalil E.C. Fungaflor 1- (2-(2,4-dichlorophenyl) -2- (2- #%]
propenyloxy)ethyl) 1H-imidazole

65% Zineb W.P. Dithane Z-78 Zinc ethylenebisodithiocarbamate FEThH

(VA REER & AR R s il

HR LRI RS - 3275% Chlorothalonil WRMERE (MERER) 400X 5K%24.9%
Difenoconazole 2L#| (FF5fl]) 1000X FRFEZEM| » PEERL K I TR HEIE AR REI TR A R - G
o Tl HER MM FEE RS Triumgh doranja & Candy klemaxi * HEBIS0HE4 B 1 HEE
FIHABRMATEEE » & 7 —10KMEME75% Chlorthalonil W.P. 400X %24.9% Difenoconazole E.C.
1000X (f¥3efll) WRAEZER) » S 6 X (NFEBPHEETN) » REESERYHE - WA
ERBHE - ERTHEFRRBEHEANES Alpine stapin & ngr Nibbio - HEESI4E 2 A10H
#2FALAH24.9% Difenoconazole E.C. 1000X (f5efll) ZER| » SEEEMER 3 K » RIGEEERLE -
TENFRER A BRE R » UTMERBYEZRERER - MR SERT2EERG
» B/NEE 5 ARE06AR » H/NEEEERITHRES20A5Z B8 » 51608 » HRIEMER -

w R

—  RHBEFA BT

B zHG ~ HE ~ bR EESTET RSN BERANSRB RN - BRI BE
BERMEZARMEER  HPLEREES BRERH  RETCHZRYE » EEGHMEzmir
nbgr R¥1Et nbgr Ettore SFEZER TRIRE Bi£76.9% K87.3% » TEEIRRA I FIE81% 5 92% (
#2)  HRRZHE - it WHEREBSERRSRE SRR > 8RR E R BT
7 HAESEEARERRHEIAE 2R AR HERR » /6@ R Mngr Scarlette ~ her
Tombola & Emanuel ZEH BRBE IS5 - 28%14.5% » TEEAS2 ~ T0531% = EHvas (#3) o
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Table 2. Disease severity of Alternaria leaf spot on various carnation cultivars under field
conditions

Cultivar flower color ODflsefZ?f S‘zv‘fyz‘t’; ﬂgrggrcst?% ) Location
hgr Ariane red 1.2 0 Kang-ping
Nelson ngr red 2.5 0 Tien-chung
Rony tgr red 4.3 0 Chi-chou
Carrera pink 0 0 Kang-ping
hgr Stefanie pink 33.8 59 Kang-ping
Nathalie pink 12.2 18 Chi-chou
hgr Barbara pink 9.6 12 Pei-tou
Ramona cerise 30.0 57 Tein-wei
Shinashuba cerise 8.8 12 Kang-ping
hgr Natila cerise 35.6 52 Tein-chung
Salamanca yellow 28.5 55 Tein-chung
Alpine stapin white 22.2 65 Kang-ping
Cabaret orange 184 21 Pei-tou
hgr Tropic sun orange 26.3 56 Chi-chou
Izmir nbgr purple 76.9 81 Kang-ping
nbgr Ettore red-white 87.3 92 Tein-wei
hgr Scarlette red-white 53.6 68 Kang-ping
Scarlette Queen red-white 59.0 73 Pei-tou
wer Graffiti white/red 0.5 0 Kang-ping
hgr Tombola white /dark 73.8 81 Tein-wei

pink
ngr Nibbio white,/light 20.4 34 Chi-chou
pink

hgr Festival yellow,/red 26.9 48 Kang-ping

®I. BB RERHERAE Z B T B R L BE B A 1T T

Table 3. Disease severity of Alternaria leaf spot on various carnation cultivars under rain-
proof structures

Cultivar flower color onlsefaezef s%v%xt))' flérg:;:st?% ) Location
hgr Ariane red 0 0 pu-li, Ching-jing
Nelson ngr red 0 0 pu-li, Wu-sheh
hgr Red Barbara red 0 0 pu-li
Dona bre pink 0 0 Pu-li, Hsin-yi,
hgr Stefanie pink 7.5 15 Wu-sheh
Tasman nbgr cerise 0 0 Pu-li
Gala nbgr cerise 0 0 Pu-li
Curacao cerise 2 9 Wu-sheh
Candy kleopi cerise 8.5 20 Wu-sheh
Las palmas yellow 0 0 Pu-li
Salamanca yellow 15 25 Wu-sheh
Triumgh doranja orange 31.3 65 Wu-sheh
hgr Scarlette red-white 0 0 Pu-li
hgr Scarlette red-white 35 52 Wu-sheh
hgr Tombola white /dark 28 70 Hsin-yi

pink

Emanuel yellow /cerise 0 0 Pu-li
Emanuel vellow /cerise 14.5 31 Ching-jing
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25% > BRE YR E » 33EMERBREN126%59250% M » FTRRFRSE » 5 9 EAMERRE KRS51
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Table 4. Susceptibility of various carnation cultivars to Alternaria dianthi in the green-

house
Cultivar flower coler Disease severity (%)* Rating”
Vivasim red 33.2 S
Eapana starotang red 21.6 R
hqgp Ariane red 24.5 R
Indios nbgr red 35.9 S
Nelson ngr red 39.8 S
hgr Red barbara red 33.4 S
Rony tgr red 29.1 S
Dona bre pink 36.8 S
Carrera pink 20.5 R
hgr Stefanie pink 53.8 HS
hgr Barbara pink 36.7 S
Serenode pink 46.5 S
Nathalie pink 34.9 S
Tasman nbgr cerise 27.1 S
Ramona nbgr cerise 48.5 S
Manon ngr cerise 35.2 S
Shinashuba cerise 27.9 S
hgr Natila cerise 45.5 S
Candy klelopi cerise 16.2 R
Jose cerise 23.0 R
Gala nbgr cerise 35.7 S
Curacao cerise 29.0 S
Las palmas yellow 29.8 S
ngr Isac yellow 32.0 S
Candy klemaxi yellow 45.7 S
Salamanca yellow 38.5 S
Alpine stapin white 41.0 S
hgr White barbara white 47.6 S
Cabaret orange 43.3 S
hgr Tropic sun orange 28.9 S
wgr Calando orange 20.1 R
Izmir nbgr purple 68.9 HS
Green castle kgr olivaceous 40.4 S
Rosita charmeur red /white 46.4 S
nbgr Ettore red/white 54.9 HS
hgr Scarlette red /white 48.1 S
wgr Graffiti white /red 22.2 R
hgr Tombola white /dark pink 70.5 HS
ngr Nibbio white /light pink 29.1 S
Mistral nbgr white/cerise 38.2 S
Emanuel yellow /cerise 23.3 R
hgr Festival yellow /red 66.5 HS
Maragia —_ 72.0 HS
Riggio — 60.2 HS
Desid —_ 60.1 HS
Safari — 58.0 HS
Icaro — 40.2 S
Desirade — 32.0 S
Master — 28.4 S
Oriana — 26.9 S

* Data were recorded 14 days after plants were inoculated with conidial suspension (10* spores,/ml) of

the pathogen.

¥ R represents disease severity of carnation leaves (DS) <25%, S represents 26% <DS<50%, and HS
represents DS >51%.
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FERFRELE » BRYRRE hgr Tombola B4 RE NBFHERR M her Scarlette RyiH&HE
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Fig. 1. Disease development of Alternaria leaf spot on resistant(R) , susceptible(S), and
highly susceptible(HS) carnation cultivars in the field.

M ETNEEEARNTENENENRREZRRER

RIRAHE hgr Scarlette 76 3 A HAIEBAMAEE » 4 B ARSI HESER o HUKSRME her Arine
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18 S BERIET B AE REER » B3R 7 %8I » B Difenoconazole (FF3Efl) TEBS RiGHsk
RIS » HADBEBIRI MR ELERSRE (F5) - BIEBEEEEZT75% Chlorothalonil B
Bl (MERER) 400X K24.9% DifenoconazolePl Bl (fF7Fl) 1000X 7EE it K 22 i st FI S
HEITHHERRE o EBRLHERE » KBS - M 6 KEER » RIFEEBIE BIFH S8R  f
HMEL Difenoconazol FREHE - WEERBRBE  HREERBRESIGERBIELER » A8
BRREATEDYG (H3)  ERESERRE » 35U ERBMLSH 3 KL » KT HERE »
HAlpine stapin MEEEEREAHE - R BRERIEER SR RESS3.1%5263.5%
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Fig. 2. Effect of different mix-planting pattern with resistant and susceptible carnation
cultivars on the disease development of Alternaria leaf spot in resistant cultivar in
the field in 1993. Disease development of Alternaria leaf spot of resistant cultivar
“Arine” in the plots planting “Arine” alone (Line 1, ), planting “Arine” separated
from “Scarlette” with equal area for cultivation(Line 2, ), planting “Arine” and
“Scarlette” as row by row pattern (Line 3, ), mix-planting “Arine” and “Scarlette”
as a plant by plant pattern (Line 4, ), and planting “Scarlette” alone(Line 5, ).

x5, REBPEREIBRIEHRZBCR REFER)

Table 5. Effect of fungicides on leaf spot disease of carnation caused by Alternaria dianthi
in greenhouse tests

Disease severity (%)

Fungicides Diluted conc.

£ A B
75% Chlorothalonil W.P. 1000X 14.7 b-¢* 18.7 e-h
700X 12.0 b-e 16.0 e-h
300X 5.3 b-e 9.3 gh
80% Metiran W.P. 1000X 14.7 b-e 21.3 efg
750X 5.3 b-e 21.3 efg

300X 6.7 b-e 8.0 h
50% Iprodione W.P. 2000X 38.6 a 37.3 abc
1500X 187 b 28.0 a-d
1000X 8.0 b-e 11.0 gh
24.9% Difenoconazole E.C. 1500X 1.0 cef 13.0 fgh

1000X 1.0 cef 6.0 h

500X 0.0 f 6.0 h
77.0% Cupric hydroxide W.P. 1000X 18.7 b 36.0 a-d
500X 18.7 b 24.0 def
200X 8.0 b-e 16.0 e-h
21.2% Imazalil E.C. 2000X 48.0 a 40.0 ab
1500X 17.3 bed 28.0 a-d
1000X 14.7 b-e 25.0 c-f
65% Zineb W.P. 1000X 18.7 b 34.7 a-d
500X 17.3 bc 27.0 b-e
200X 12.0 b-e 11.0 gh

None (CK) 40.0 a 410 a

* Plants were sprayed fungicides 48 hrs before inoculation of A. dianthi.

¥ Plants were sprayed fungicides 48 hrs after inoculation of A. dianthi.

* Data followed by the same letter in each column are not significantly different(p=0.05)according to
Duncan’s multiple test.
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Fig. 3. Disease development of Alternaria leaf spot on Triumgh doranja and Candy
klemaxi carnation cultivars after treatment with chlorothalonil and difenoconazol.

#®6. RERPFRBENBERIBATNE GEHRTEEE)

Table 8. Effect of the fungicide, Difenoconazole, on controlling Alternaria leaf sopt of
carnation (Cv. Alpine stapin and ngr Nibbio)at Kang-ping in Chya-yi city

Disease® Infected® Yield Unit price
Treatment Severity flowers

(%) (%) (Bundle',/0.lha) (NT/bundle)
____________________________________ Alpine stapin _____ .

None(Check) 66.5 78 3,885 23(15-55)

Difenoconazole 3.1 14 7,951 44(20-80)
e iiiiie...._...hgrNibbio

None(Check) 36.5 63 5,143 26(15-60)

Difenoconazole ‘1.2 9 8,409 50(20-75)

* Data were recorded at 6 weeks afteer fungicide treatmint.
Y A bundle contained 10 sprigs of flowers.
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AAE IR RS B R B IR > IR RIRNE - RTVERMEHIEEAREBIRSNEL o it > &4
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T A B R RN R S AR - B BREERERYENRE » SHER e
~ BRBIEE AR - RISSUITER R EEEE o RIS R B R B R i RR L
HRETHZICORRMARRRES » BIFHRBIRETTR RS EEE » DIERR2ER | Si
B E RS AR EE IR 1 - BIPFARR R -

FERERR L  BERERREREEZRINSE » WREH AR RERRE c BLEHSH
Blangesa 75 (Dianthe-45) ~ $#7%% (Zineb) -~ $Z75# (Maneb) -~ &R %EM (Chloroth-
anil) ~ 4% (Thiram) R#KHFE (Iprodine) ZHEFMBHIRARTSIST02 5 Jol Wy R Hi
B (Benomyl) 1000ppm MEETVEREK » HEMRIVEHIEKE » R Engelhard"®% Man-
ning 5 Papia®Z HFERARIEL » LWSEERIBERIEE » S1FA. dianthileREE T » BifE
TYBRERC REBRBRE - AR ENAREIIASRE S HBEE » RER ST RS mmEE
» $E75% Chlorothalonil FRRHEME (MEEFER) 400X K24.9% Difenoconazole L (55
F1) 1000X REREZERIPIA I ARAO B - FHILE— S EETHRE AR » & RERBRR
WIS HE P S PR AR EE A PU A D BEBE » YITE T ~ R R A I S R | 2
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Occurrence of Alternaria Leaf Spot on Various

Carnation Cultivars and Its Control

Kuei-Mei Wang, Chaur-Tseun Lo and Chisn-Chyn Tu

Summary

Alternaria leaf spot caused by Alternaria dianthi Stev. & Hall was the most serious air
-borne disease on carnation (Dianthus caryophllus L.) in Taiwan. Carnation plants infect-
ed by the pathogen were much more severe under field conditions than under rain-proof
structures. Cultivars of commercial carnation showed variable susceptibility to this disease
in the field. Cultivars with red-color-flower were more resistant than others. Of 50 cultivars
tested against the pathogen in the greenhouse, eight were recongnized as resistant ones.
However disease severity of resistant cultivar could be increased significantly when the
resistant and susceptible cultivars were planted as “row by row” or “plant by plant” pattern.
Spraying with 75% Chlorothalonil W.P. 400 X or 24.9% Difenoconazol E.C. 1000 X before or
immediately after disease occurrence was effective to control the disease in the fields and
consequently resulted in significant improvement of carnation quality.

Key words: Alternaria leaf spot, Carnation, Susceptibility, Control.
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