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Table 1. Fungicides tested for phytotoxicity responses of Phalaenopsis

Chemical Fungicide and Dilution. times

group  formulation Manufacturer Diseases controlled foz ;)p?;ay
Antibiotic Achromycin 30.3% WP Cyanamid citrus likubin 1,000
(MUIRBFR)
Streptomycinl2.5% S Lih-nung Chinese cabbage soft rot 1,000
(BER)
Thiophanate methyl- Jia-non Chinese cabbage soft rot 1,000
streptomycin 68.8% WP
(ZREEBFR)
Inorganic Copper hydroxide 77% WP  Chia-ben potato late blight, 400
copper  (SALLH) tobacco damping-off
Organic  Quinolate33.5% F Non-tai downy mildew, 1,500
copper  (IR¥5E) Phytophthora blight
Oxine copper- Wen-shan augular leaf spot 500
copper hydroxide 40% WP
(FAIRIGE)
Organic  Vinclozolin 50% WP BASF Botrytis gray mold, 1,500
nitrogen (RRE) Sclerotinia drop
Metiram- vinclozolin 50% WP BASF Botrytis gray mold, 500
(RBRE) Phytophthora fruit rot
Thiophanate methyl 70% WP Alfa Botrytis gray mold, 2,500
(FEZRP) leaf spot, scab
Etridiazole 35% WP Great- soft rot,
(IR1FH) victory Phytophthora blight, 1,500
bacterial wilt,
black shank
Iprodione 50% WP Phone- black spot, brown spot, 1.000
(fRER) poulenc purple bloth, ’
Botrytis gray mold
Procymidone 50% WP Sunlead Botrytis gray mold, 1,500
(ER=E) brown spot,
Sclerotinia drop
Sulfamide Dichlofluanid 50% WP Shinung Botrytis gray mold 1,000
(RER)
Mancozeb copper Phone- downy mildew, 500
oxychloride 63% WP poulenc Phytophthora rot
(SRR TyiH)
Carbamate Propamocarb 66.5% S BASF Phytophthora blight, 1,000
(FEiRz) Pythium damping-off
Benomyl 50% WP Dupont powdery mildew, scab, 1,500

(R

black spot, leaf spot,
leaf freckle, sheath blight,
frog-eye

D Dilution normally used for spraying.
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Table 2. Phytotoxicity responses of young Phalaenopsis (Phal. Hsin Ying Rose X Dtps. King
Shiang’s Coral) induced by fungicides

Normally 7paa rating!) 14DAA rating  Type of symptom

Fungicide dilljzfi(i)n o .

(X) 2X 5X X 2X SX oation  mation
Achromycin 1,000 - - - - - - - _
Streptomycin 1,000 - - - - - - - -
Thiophanate methyl .000 - - _ _ _ + 4 _

- streptomycin

Copper hydroxide 400 - - - - - - -

Quinolate 1,500 - = - - - - - _

Oxine copper- . 500 - - B B B . . ~
copper hydroxide

Vinclozolin 1,500 + + +++ 4+ +++ +++++ + +

Metiram- vinclozolin 500 + 4 A+ A+ A 4+ + +

Thiophanate methyl 2,500 - - - - - _ _ _

Etridiazole 1,500 - - - - - - - -
Iprodione 1,000 - - - - - - - _
Procymidone 1,500 - - - - - - - _
Dichlofluanid 1,000 - - + - - + + +
ot S
Propamocarb 1,000 - - - - - - - _
Benomyl 1,500 - - - - - - - _

Y DAA: days after application. Phytotoxicity rating made for three levels of fungicide solu-
tion, "X" indicates the normal solution for spraying, "2X" and "SX" indicate two and five
times concentrated solution, respectively.

2) Rating was based on overall areas affected and the following six classes were given: —: 0, +:
1~10%, ++:11~30%, +++:31~50%, ++++:51~70%, +++++:>70%.
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Fig. 1. Phytotoxicity symptoms on young Phalaenopsis induced by fungicides. a: vinclozolin
(AW 50), b metiram-vinclozolin (%' ('F 505 ), ¢: dichlofluanid ( i 75 % ), d: thio-
phanate methyl-streptomycin |

Dl 42 ), e mancozeb-copper oxychloride ( ifil 7
fila /2 3t ).
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Table 3. Leaf development of Phalaenopsis (Phal. Hsin Ying Rose X Dtps. King Shiang’s
Coral) after fungicide treatment

Dilution times  Leaf area of top leaf (cm?)" Relative growth

Treatment for spray  ODAAY  14DAA _ 30DAA  rate (cm%/day)®
CK - 11.1 17.3 22.4 0.38
Achromycin 1,000 15.0 24.4 271 0.40
(MR E) 500 11.4 16.5 21.4 0.33

200 14.1 19.6 23.5 0.31
Streptomycin 1,000 13.3 19.5 24.6 0.38
(5ETER) 500 13.8 19.3 24.1 0.34

200 11.2 13.9 20.8 0.32
Thiophanate methyl- 1,000 12.5 18.9 23.4 0.36
streptomycin 500 13.4 19.3 23.3 0.33
(% REEEE) 200 14.8 18.2 20.9 0.20
Copper hydroxide 400 12.2 17.6 22.4 0.34
(BE1LH) 200 13.0 19.7 23.1 0.34

80 11.9 15.9 21.6 0.32
Quinolate 1,500 11.4 18.1 22.6 0.37
(IRBE) 750 8.8 13.7 19.8 0.37

300 10.6 13.9 20.4 0.33
Oxine copper- 500 12.2 16.9 235 0.38
copper hydroxide 250 12.8 17.8 23.4 0.35
(FABBE) 100 16.6 20.4 22.8 0.21
Vinclozolin 1,500 19.4 20.7 21.2 0.06
(RRE) 750 14.4 15.0 15.6 0.04

300 16.0 16.7 17.1 0.04
Metiram- vinclozolin 500 15.9 17.2 17.8 0.06
(RERE) 250 18.2 19.0 19.2 0.03

100 14.6 14.8 14.8 0.01
Thiophanate methyl 2,500 14.1 20.4 25.4 0.38
(HE %R 1250 14.5 20.7 25.9 0.38

500 13.5 17.4 18.3 0.16
Etridiazole . 1,500 16.4 24.9 27.4 0.37
(K BF) 750 14.7 21.9 25.9 0.37

300 19.4 25.4 30.5 0.37
Iprodione 1,000 15.9 21.4 26.9 0.37
(i ) 500 19.4 24.6 30.4 0.37

200 18.6 23.2 28.7 0.34
Procymidone 1,500 12.1 18.6 22.9 0.36
(ERE) 750 14.3 20.4 25.4 0.37

300 17.1 22.4 27.3 0.34
Dichlofluanid 1,000 13.0 17.3 21.9 0.30
(RBE) 500 13.6 18.0 22.7 0.30

200 12.8 15.8 17.4 0.15
Mancozeb- copper 500 9.5 14.0 19.8 0.34
oxychloride 250 10.3 15.1 20.3 0.33
(MRFHEThiE) 100 10.7 13.5 18.2 0.25
Propamocarb 1,000 11.4 18.4 22.4 0.37
(EIR) 500 16.5 23.1 27.3 0.36

200 14.8 20.1 25.3 0.35
Benomyl 1,500 15.1 23.1 26.9 0.39
(R#E) 750 14.8 22.1 26.1 0.38

300 13.3 20.8 23.4 0.34

1) Means of three replication.

2) DAA: days after application.

3) Relative growth rate (RGR) =(A2-A1)/(T2-T1); Al, A2 represent leaf area at TI(ODAA) and
T2(30DAA), respectively.
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Table 4. Flowering of Phalaenopsis as affected by fungicides sprayed at stalk elongation
period (10-15 cm)

Treatment z;‘;;:g?)y bength sz flower stalks (em) Flowers/stalk gg?wir?rfg
30DAA? 60DAA (days)
CK - 25.4 48.3 a¥ 8.5 a 228 a
Thiophanate methy! 1 234 45.8 ab 85 a 220 a
- streptomycin 2 22.7 40.5 ab 7.5 abc 22.5 a
1,000X 3 20.9 37.6 bc 8.0 ab 18.8 ab
Vinclozolin 1 22.6 36.3 bed 7.5 abc 223 a
1,500X 2 16.8 27.0 de 6.3 abc 19.8 ab
3 12.3 20.1 e 50 cd 103 ¢
Metiram 1 20.4 28.8 cde 5.8 bed 17.8 abc
-vinclozolin 2 15.2 258 ¢ 55cd  16.3 abc
500X 3 10.1 19.5 e 33dY 113 be
Thiophanate methyl 1 22.7 48.8 a 7.8 abc 225 a
2,500X 2 21.7 50.0 a 7.3 abc 19.5 ab
3 18.3 40.5 ab 6.8 abc 18.5 abc
Dichlofluanid 1 30.0 46.3 ab 8.0 ab 23.8 a
1,000X 2 23.1 43.8 ab 7.8 abc 19.8 ab

" Fungicide was sprayed one, two or three time with interval of seven days.

2) DAA: days after application.

3) Figures followed by the same letter in a colum are not significantly different ( p=0.05,
Duncan’s Multiple Range Test).

) With deformed flowers.
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ABSTRACT

Hsu, L. M., and Chiang, M. Y. 1997. Abnormal growth and flower-
ing of Phalaenopsis induced by fungicides. Plant Prot. Bull. 39: 355-
364. (Taiwan Agricultural Chemicals and Toxic Substances Research Insti-
tute, Wufeng, Taichung, Taiwan, R.O.C.)

Thiophanate methyl is the only chemical registered on Phalacnopsis in
Taiwan. Commercial flower farmers use un-registered fungicides on Phalaenopsis
for diseases control; this often resulted in un-expected problems of plant injury.
In this study, we investigated 16 commonly used fungicides for their phytotoxici-
ty potential on Phalaenopsis. Chemicals were tested under three diluted levels :
normal dilution (X), two times (2X) or five times (5X) more concentrated level.
Phytotoxic symptoms was not observed with the treatment of achromycin, strepto-
mycin, copper hydroxide, quinolate, etridiazole, iprodione, procymidone,
procymidone, propamocarb, or benomyl. On young Phalaenopsis, vinclozolin or
metiram-vinclozolin spray resulted in more than 70% injury of target plants.
Abnormal symptoms, chlorosis and reddening, first appeared on basal part of
leaves, and expanded to entire leaf in 14 to 30 days after application. Color and
relative growth rate of leaf were adversely affected by thiophanate methyl-strepto-
mycin, oxine copper-copper hydroxide, mancozeb-copper oxychloride or
dichlofluanid but only at highest tested level. On Phalaenopsis at flowering stage,
vinclozolin or metiram-vinclozolin spray reduced the length of flower stalk, flow-
er number and time of flowering. These phytotoxic effects were more pronounced
as frequency of spray increased from one to three.

(Key words: fungicide, Phalaenopsis, phytotoxicity)



