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Fig. 1. Removing moisture from the growth substrate (sphagnum moss) of Phalaenopsis plants in pots by a vacuum

machine.
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Table 1. Effect of prochlorate manganese and chitosan on control of Fusarium yellow of Phalaenopsis caused by Fusarium

solani (Test 1, August, 2010)

Disease severity (%) *

204" 26d
Treatment * Wound Non-wound Wound Non-wound
Prochlorate manganese 142bA" 33aB 19.5bc A 5.0aB
Chitosan 233bA 10.0aB 30.8abA 11.7aB
CK (inoculated) 40.8aA 0.0aB 440aA 6.7aB
CK (un-inoculated) 125bA 83aA 16.7c A 11.8aA

* Chemicals, 6000-fold dilution of 50% prochlorate manganese WP and 500-fold dilution of 1% chitosan, were used to treat the Pha-

laenopsis seedlings.

* Disease on each plant was rated, based on a scale of 0 to 4: “0” = no symptom, “1” = black necrosis at the inoculated site, “2” =
black necrotic lesion < 3 mm, “3” = black necrotic lesion > 3 mm, “4” = leaf yellowing. Disease severity (DS) was calculated us-
ing the formula: DS (%) =[ X (nd)/4T] x 100, where n = number of plants in each rating, d = disease rating scale (0 to 4), and T =

total number of plants.
* Plants were incubated at 18°C for 20 or 26 days.

“Means in each column followed by the same lower case letter or in each row followed by the same capital letter indicate no signifi-

cant difference at 5% level by LSD test.
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Table 2. Effect of prochlorate manganese and chitosan on control of Fusarium yellow of Phalaenopsis caused by
Fusarium solani (Test 2, December, 2010)

Disease severity (%) *

20d* 26d
Treatment * Wound Non-wound Wound Non-wound
Prochlorate manganese 292aA" 0.8aB 35.0aA 33aB
Chitosan 35.0aA 25aB 40.8aA 83aB
CK (inoculated) 36.7aA 33aB 409aA 5.8aB
CK (un-inoculated) 33bA 0.0aA 42bA 33aA

* Chemicals, 6000-fold dilution of 50% prochlorate manganese WP and 500-fold dilution of 1% chitosan, were used to treat the Pha-
laenopsis seedlings.

¥ Disease on each plant was rated, based on a scale of 0 to 4: “0” = no symptom, “1” = black necrosis at the inoculated site, “2” =
black necrotic lesion < 3 mm, “3” = black necrotic lesion > 3 mm, “4” = leaf yellowing. Disease severity (DS) was calculated us-
ing the formula: DS (%) =[ £ (nd)/4T] x 100, where n = number of plants in each rating, d = disease rating scale (0 to 4), and T =
total number of plants.

* Plants were incubated at 18°C for 20 or 26 days.

“Means in each column followed by the same lower case letter or in each row followed by the same capital letter indicate no signifi-
cant difference at 5% level by LSD test.
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Table 3. Effect of prochlorate manganese and chitosan on control of Fusarium yellow of Phalaenopsis caused by
Fusarium solani (Test 3, July, 2011)

Disease severity (%) ”

204" 26d
Treatment * Wound Non-wound Wound Non-wound
Prochlorate manganese 268aA" 0.8aB 345aA 42aB
Chitosan 242aA 0.0aB 29.8aA 33aB
CK (inoculated) 27.0aA 00aB 348aA 0.0aB
CK (un-inoculated) 83bA 0.0aA 83bA 33aA

* Chemicals, 6000-fold dilution of 50% prochlorate manganese WP and 500-fold dilution of 1% chitosan, were used to treat the Pha-
laenopsis seedlings.

” Disease on each plant was rated, based on a scale of 0 to 4: “0” = no symptom, = black necrosis at the inoculated site, “2” =
black necrotic lesion < 3 mm, “3” = black necrotic lesion > 3 mm, “4” = leaf yellowing. Disease severity (DS) was calculated us-
ing the formula: DS (%) =[ £ (nd)/4T] % 100, where n = number of plants in each rating, d = disease rating scale (0 to 4), and T =
total number of plants.

* Plants were incubated at 18°C for 20 or 26 days.

“Means in each column followed by the same lower case letter or in each row followed by the same capital letter indicate no signifi-
cant difference at 5% level by LSD test.

«“1”

ISt N S/ o S CAME S Yok s Sk avh 17t I R BT B IR RE R AR © B RIRY - AR
@%ﬂ&&lﬁ,m%ﬂ% PRESR - G B PBIRIRE A SRS AL 8 - I R BRI A
HIEE s h SR PR B — RN - = KGR 18 + 1°C » MAHENRELE 75 + 5 % A » FHERA
T *fffl@@% SRBE LIRS - FRAERTE 20 K2 RS LRy 5 -
IR 26 RBMIRERERBEIEE IR 2 R A G TR 1) 5 B R A B S 2k

BT E 26 K& @ MHERBERMEE J97 Ry E AR IR - 25— ﬁ%”"ﬁfﬁi%?%ﬁﬂﬂﬁm
5 BERIAERERE G - DIEETESR i B S e 435 e 7 i ] o B SR R 1



HRH R 2R SR (P <0.05) (R 1) » A1
B R EEE = A SRR B e b S B T
bR A A R R 2 A (R 2
% 3) - B G R R E R R S
BriE 20 RZASHEAHE - n] S SER H ARG
CIRHEAEN T - R 55 R -

ER I

AWFEE— REABERUR 50% BErahidhnal
BRI SN ISR IIa SO - R TR
PR - IR R — 3 L e ek
NG+ BURDAA LR B o 5 e TR
e it — K SE PN AR E PR F 3 4R - 55
Sh o ZREABRB B RS T
R 26 RIEHHTE L ZRE T 0-11.8% » 1H
o) B A5 1A 2 B o o PR MR 38 72 S 1 - O
IR B BELEG ONEN FABRATE
tHY) - DIEEEmR B NI RAVE PRI F] (Hsich et
al. 2007) » & LEB S FE PRIERZ L TR a e T
TR o TS REMERTEAE - A ERalBat kg
B RE WA EEIR SR - k]
B, R A AR B B S DTG RS B
BAE R -

ARRFERTEE T 50% BEvOhr & nl iRk
Pl Ry BBURT TEZCHE S IR B 1A BRI B P 5 [#E .2
VYEVIIR B L FHZER] (Fei et al. 2010) » BETHT
SRy IR 14 KHHEAERIHNHIR (sterol C14-
demethylation inhibiting fungicides) HFAIKIERH
SER - BLEETI AR - EEAZERI AT EL microso-
mal cytochrome P-450 R RIRIRERS & - F R
5B SR S LS FERIR L S+ R
(morpholines) 5 FHIFHIEEEA: 51K (Liao 2005)
BRI B RE - AZER ] HEA HIH 1 HEH
B PR A R R A FEER (Lee
2008) - —fi%IME - HMEETHIRER G
BERTALRE - £RRE 7 2 10 RIE fEER]—
R R = R HARF AR - AHTE

HSERTSER R B a I8N 129

AR ERT R EER] — K - FESRAGRREH UK
Hr AR B R S SR 3 A 5 S0 - BESEER
WIEAREIEZER] - ARWFFELAN R B LS5 117750
BRI R - R R A SRS R 1S A EEER
TRAENIFHARA - 18 LETTREAT BN e dE I A AR
ETWEAIRIR » RAFELEST AT B 2 R
Bt R R V] b L I e VA BT 3
PR P iy o

2T S AR (chitosan) JI2 T
& (chitin) £ ZRREBRATEENTEY) - HHEE
PANG JERR R WO A PIEE R Bk 2 R
Y 2R R~ 5 R I & A
FEAR T ERE (chitinase) BHPURIREENI AL
(Gupta et al. 1995; Chernin ef al. 1997) » [ fiEH
T REE AR E Y E A PRI FE (Hirano
et al. 1990; Vad et al. 1991) » EAEFI#EH Foiis
R = ATV TP 0 o3 i L R A A B o
1Y chitin » ZE4E chitosan » chitosan 7] EUEITEY)
HIBGERHE - A6 HE i (E 985 TRy R E A&
TEVE - B LEYEEYE - YRR
B A (Roby et al. 1987) ° BRIt 24 » 5% T
BRRYE HR A YA E BRI RS
HIERER (Hirano & Nagao 1989) » DU #HIRGER
B i AT - T BRI AR A
MR ERFEZ AR - AR ARG SRR
chitosan AZEFHZIHINEER » AJHEZ chitosan
[ PRAE MRS S U 1 AR TR B — s > 2 H|
3 RIGEFEA & LS SR I SR8 -
Sun & Chuang (2010) LAFG /7 22 BE1L 5 B e B
FHAR P RE A LB LS (superoxide dismutase *
f&fH SOD) B2 fHRIE 1 (pathogenesis-related
protein 2 » f&if PR2) Z & & » S5 EII0ERE pE
chitosan Ef harpin ¥ ]35S G £ K& SOD
EH - iEsER SOD & ] SRR TE R
M R RS BCR S E S R i R R A
YN » BFAHAE R/ 2 K& SOD ;
LA bl — 7o 35 7 B PR RE B - RS HE R B



130 HE R SE T

harpin JRELZ B HHHRRH PR2 2 H'E 24 &
FHE00 > {H chitosan JEIHEHZ BT PR2
AL - BFiETR PR2 MRS B HLFERR 2 X
Lo E— AT B A 2 B R AT R
B ER IR » {H chitosan A4S
S S R 3 22 T PR (R %R (Sun & Chuang
2010) » PEASSELAGAESHIEK chitosan HYBIA
AL o LEAL 0 F solani FiIT-HY 500 £% 1%
chitosan VAWK T HEHE REWIHIRR 6000 {4
BETTRIh S IR PR CREERER)) - HELHE
B > A chitosan By—ZREY)IE - SEIRAVIEEE
KRMAMREEEER @A SRR
FEJUNER - KR HERERY chitosan »
SRR e e H 5 A o ARK AT EHES chitosan
{5 FH O 5 B R R O e i 5 A R BT

BB -

® 8
ARWFFERITEP LR EZ B GRIEGTE 99

Bl-9.2.1-12 C5(2) fREEHHB) » HEARFEYIR

PR o 1 2 T IR SR R S O - B EGE -

5| 3Bk (Literature cited)

Chen, J. W. 2009. Fungal Flora in Greenhouse of Pha-
laenopsis and the Study of Fusarium solani Asso-
ciated with Phalaenopsis Yellowing Leaf Disease.
Master Thesis, Department of Plant Pathology, Na-
tional Chung Hsing University. Taichung. 85 pp.
(in Chinese with English abstract)

Chernin, L. S., L. De la Fuente, V. Sobolev, S. Haran,
C. E. Vorgias, A. B. Oppenheim, and I. Chet.
1997. Molecular cloning, structural analysis, and
expression in Escherichia coli of chitinase gene
from Enterobacter agglomerans. Appl. Environ.
Microbiol. 63:834-839.

Fei, W. C., Y. C. Wang, F. S. Chen, S. M. Lin, and Y. H.
Lee. 2010. Plant Protection Manual. Agricultural
Chemicals and Toxic Substances Research Insti-
tute. Wufeng, Taichung. 963 pp. (in Chinese)

Gupta, R. G., R. K. Saxena, P. Chaturvedi, and J. S.

Virdi. 1995. Chitinase production by Steptomyces
viridificans: its potential in fungal cell wall lysis. J.
Appl. Bacteriol. 78:378-383.

Hirano, S. and N. Nagao. 1989. Effects of chitosan,
pectic acid, lysozyme, and chitinase on the growth
of several phytopathogens. Agric. Biol. Chem. 53:
3065-3066.

Hirano, S., T. Yamamoto, M. Hayashi, T. Nishida, and
H. Inui. 1990. Chitinase activity in seeds coated
with chitosan derivates. Agric. Biol. Chem. 54:
2719-2720.

Hsieh, T. F., P. J. Ann, J. H. Huang, and T. C. Huang.
2007. Disease and pest managements of Phalae-
nopsis. p.41-66. in: Cultivation of Phalaenopsis.
(Shen, T. M. and S. T. Hsu, eds.) National Chiayi
University. Chiayi. 127 pp. (in Chinese)

Huang, C. C. and C. C. Huang. 2007. Oversea ship-
ping of Phalaenopsis. p.109—-120, in: Cultivation
of Phalaenopsis. (Shen, T. M. and S. T. Hsu, eds.)
National Chiayi University. Chiayi. 127 pp. (in
Chinese)

Lee, M. L. 2008. Introduction of fungicide utilization.
p.80-81. in: Technical Manual of Crop Diagnosis
and the Safe Use of Pesticides. Agricultural Ex-
tension Center, National Chung Hsing University.
Taichung. 249 pp. (in Chinese)

Liao, L. S. 2005. Practical Agrochemicals. 8" ed. Teli In-
dustrial Co., Ltd. Taichung. 1311 pp. (in Chinese)

Roby, D., A. Gadelle, and A. Toppan. 1987. Chitin oli-
gosaccharides as elicitors of chitinase activity in
melon plants. Biochem. Biophys. Res. Commun.
143:885-892.

Su, J. F., Y. C. Lee, C. W. Chen, T. F. Hsieh, and J. H.
Huang. 2010. Sheath and root rot of Phalaenopsis
caused by Fusarium solani. Acta Hort. (ISHS)
878:389-394.

Sun, C. H. and H. W. Chuang. 2010. Effects of harpin
and chitosan elicitors on the improvement of post-
shipping quality of Phalaenopsis orchids. J. Tai-
wan Soc. Hort. Sci. 56:183-191. (in Chinese with
English abstract)

Vad, K., J. D. Mikkelsen, and D. B. Collinge. 1991.
Induction, purification and characterization of chi-

tinase isolated from pea leaves inoculated with
Ascochyta pisi. Planta 184:24-29.



HERTSER R B a I8N 131

Effect of Chemical Treatment on Prevention of Fusarium Yellow of

Phalaenopsis Seedlings under Simulated Conditions of Shipment'
Guo-Jun Liao’, Ting-Fang Hsieh™*, and Hong-Rong Chen’

Abstract

Liao, G. J., T. F. Hsieh, and H. R. Chen. 2012. Effect of chemical treatment on prevention of Fusarium yellow of
Phalaenopsis seedlings under simulated conditions of shipment. J. Taiwan Agric. Res. 61:124—131.

Fusarium yellow, caused by Fusarium solani, is a serious disease of Phalaenopsis spp. in ship-
ment and it is one of the major factors affecting the export market of this flower crop in Taiwan. The
objective of this study was to determine effect of chemical treatment on prevention of Fusarium yel-
low of Phalaenopsis seedlings under simulated conditions in shipment, using white-flower Phalae-
nopsis Sogo Yukidian ‘V3’. Seedlings (18-month-old) were treated with 50% prochlorate manganese
WP or 1% chitosan for 3 days and then inoculated with spore suspension (10° spore/mL) of F. solani
with or without wounding of orchid plants. The wounding treatment was done by puncturing the leaf
sheath of each orchid plant using a bundle of 5 needles. For the treatment of control, seedlings were
treated with sterile water and inoculated with F solani, with or without wounding. All the plants,
treated or untreated control, were incubated in a growth chamber without lighting at 18°C for 20 and
26 days and they were rated for disease severity, using a scale of 0 to 4 (0 = no symptom on leaf and
4 = leaf yellowing). Results of the first experiment showed that treatment of wounded plants with
prochlorate manganese or chitosan for 20 or 26 days significantly (P < 0.05) reduced severity of Fu-
sarium yellow of Phalaenopsis. However, the result of this experiment was not repeatable in the two
subsequent experiments. The inconsistency of these experiments indicates that spraying Phalaenopsis
plants with prochlorate manganese or chitosan once is inadequate for protection of plants from devel-
oping Fusarium yellow during the period of shipment for 20 or 26 days.

Key words: Phalaenopsis, Simulated shipment conditions, Fusarium solani, Prochlorate manganese,
Chitosan.
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