7:85-93, 1998

(Phytophthora palmivora)
1 2 3
1
2.
3.
87 6 20
1998. (Phytophthora palmivora)
7:85-93.
20 Phytophthora palmivora (Butler) Butler P-
9258 A? (mating type) Al 5% V-8
3-5um
44.3-51.0u m 26.1-29.7u m (L/W)
1.61-1.75 24 32C 10 35C
5% V-8 24C 100%
80% 16C 35C
24C 20~28 C 60.5-77.1%
(Orchidaceae)
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20C x 5mm 0.5% NaOCl
5% CV-8 5% CV-8
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1 5% CV-8
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10 ppm Mycostatin 50 ppm (17) 24C 2-3
5%
V-8 5% V-8 5% V-8
(2) 0.02% CaCOs 2% Bacto agar
Phytophthora palmivora (Bulter) Bulter Phytophthora
(1) (14,20,23,24)
P. palmivora

Hwang (16)
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6 mm 20% V-8
2 9
10-15 20 ml 10% V-8
(cellophane) 24C
24 25ml 5% V-8
( 9 ) 24
(mineral solution (8)) 3
30 min 24C (1000-1200
Lux) 9 12
20 ml 16C
30 24C 1
PPBT-20 PPMT-12  P-9258 24C
5% V-8 6
mm 5% V-8 (
9cm) 10 12 16 20 24 28 30 32
35 37C 5
2
PPBT-20 PPMT-12  P-9258 5% V-8

(  9cm) 10 16 20 24 28 32 35C
(1000-1200 L ux)

2 2 3 2
20x 8

PPBT-20 PPMT-12 P-9258
10* / ml S2 (Lc. Melody Fair
" Sun No.2) 24C 3
10 16 20 24 28 32 35C
3
H20 KNOs
(NH4)2S04 NaCl NaBr
100 89.5-95.5 79.5-81 75-76 54.5-
61% 500 ml 150 ml
PE (22)
S2
24C 3

PPBT-20 PPMT-12

P-9258 5% V-8 24 C
5%
V-8 8 12 16 20 24 28
32 36 40C
50
PPBT-20 PPMT-12
P-9258 20% V-8 24C
3 8 12 16 20 24 28 32 35C
15 ml 30
25C 100
10° 10°/ml 3ml 6.cm
16 20 24 28 32C
3 100
(mating type) 24C
10% V-8
(homothallism) (heterothallism)
10% V-8
2% 2x 2 mm
P. parasitica Dastur A* (P991) A?
(P731) 10% V-8 ( 15x 10x 2
mm) 9cm 6-8
24C 6
Al A?
A? Al
Al A? (A°,
neuter)
Ko (17)
10% V-8
(20x 5x 3 mm) 6cm
(moist chamber) 24C

9
(polycarbonate membrane,
0.2y m, 90 mm dia, Nucleopore, pleusarton, CA.)
10% V-8 P.
parasitica
6 24C



20
Waterhouse
(14,20,23,24) 20 Phytophthora
palmivora (Bulter.) Bulter. mai ze-meal
agar
(pedicel) 6u m

(Phytophthora

palmivora)

TABLE 1. List of isolates of Phytophthora palmivora
isolated from Cattleya spp. in the central and southern
Taiwan.

Isolate Mating type Location collected
PPTN-01 Al Tainan
PPTN-02 Al Tainan
PPNT-01 Al Nantou
PPMT-12 Al Ma-tou, Tainan
PPDL-01 Al Daclin, Chiayi
PPBH-15 Al Bai-ho, Tainan
PPBH-12 Al Bai-ho, Tainan
PPTC-03 Al Taichung
PPCY -03 Al Chiayi
PPCY-04 Al Chiayi
PPCY-12 Al Chiayi
PPSK-02 Al Sa-keng, Chiayi
PPJH-02 Al Da-tsuen, Changhua
PPOL-11 Al Tou-liou, Yinlin
PPYL-04 Al Y uan-lin, Changhua
PPBT-20 Al Bei-tou ,Changhua
PPHW-04 Al Hoo-wei, Yinlin
PPCT-03 Al Tsao-twen Taichung
P-9258 A2 Taitung
P. palmivora 5% V-8
(pattern)
( A
3-5um
(septum) P-9258 5% V-8
(simple
sympodium) ( B)
( ©O
(pedicel) 5um
44.3-51.0pm 26.1-29.7uym
(L/W) 1.61-1.75um V-8

lum ( D)

22.5-31ym
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Table 2. Sizes of sporangia of 20 isolates of Phytophthora.

palmivora from Cattleya spp

Isolate Length (4 m) Width (1 m) L/wW?

PPTN-01 40-62.5(49.8) 25-33.7(28.7)  1.56-1.95(1.73)
PPTN-02  387-625(51.0) 25-32.5(289) 154-195(1.75)
PPNT-OL 37557 (464) 224-3L2(281) 148-189(165)
PPMT-20 325-56.2(454)  20-30 (26.1) 15-19 (L74)
PPDL-01  32556.2(443) 21230 (263) 141-2.0 (168)
PPBH-15  452-60 (495) 25-335(284) 153-19 (L74)
PPBH-12  41-58.7(475) 237-335(27.1) 1420 (L75)
PPTC-03 37555 (455) 225-31.2(27.4) 143-1.86(1.68)
PPCY-03  37.250 (46.6) 25324(282) 144-1.99(1.64)
PPCY-04 37455 (46.1) 223-326(27.2) 143-1.95(17)
PPSK-02  40-50.2(44.8) 237-295(26.1) 152-1.88(L69)
PPMT-12  36657.5(47)  22-32.3(27.8) 145-1.98(L71)
PPH-02  37.455 (483) 235333(275) 151-2.0 (1.75)
PPDL-11  412-508(467)  26-333(265) 146-181(L7)
PPYL-04  37-60 (486) 22-36.8(208) 14-181(L61)
PPBT-20  437-60.3(50.9) 262-35 (29.7) 16-19 (L72)
PPHW-04  35537(466) 224-356(27.3) 1519 (163)
PPLY-12  375-604(503) 215-325(287) 154-19 (L68)
PPCT-03 3560 (481) 237-35 (285) 153-1.90(L69)
P-9258 30-565(45.1)  21-35 (27.8) 135-1.70(L61)

L L/M islength and width ratio; valuesin parentheses are the

means.

PPMT-12 PPBT-20  P-9258
10-35C
( ) P-9258 PPMT-12
20C 28C
V-8
24C 28C
P-9258 20C
PPMT-12
243 P-9258
(¢ )
PPBT-20 PPMT-12  P-9258

5% V-8

24-30C

10 35C
28C
24C
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PPMT-12

Phytophthora palmivora A. (5% V-8 ) B&C. D. E&F.
( =10p m)
Fig. 1. Characteristics of Phytophthora palmivora from Cattleya. A. Colonies on 5% V-8 agar plate; B&C. Sporangia; D. a
chlamydospore; E& F. Oospores. (bar = 10u m)
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Table 3. Sizes of sex organs and mating types of 20 isolates 3 :’ ,F"-h-—__.f"_\
of Phytophthora. palmivor from Cattleya spp I / }*‘Hn-.\ 3\%
Isolae  Oogoniafi m)' Oospore (i m)1 Antheridialm)  Mating g P I \\}_\-

ype  wm ozt A =
PPTN-OL 2835 (22 3025 (274) 12415 12125137« 129 AL 5 i b f/h ’ D
PPTN-2 28534 (3L8) 25631 (276) 112143 1112143« 119) Al £ i / P '
PPNT-0L  275325(20.7) 235275(253) 125162x 11.2137(15x 132) Al % : i o
PPMT-20 2528 (264) 2125 (234) 12515« 10-15(135% 127) Al 3 4 / £ i 4 ;
PPDL-01 2532 (302) 225289(254) 10-15x 165174(125x 13) Al < ; /;,,f 1\
PPBH-15 225275(251) 187-25 (211) 10-162x 10-15(133x 121) Al = ) ,_},f :
PPBH-12  275362(308) 23730 (25  10-15x 10-16(12.2x 13) Al '% 5 a_ / i o PRRTT-RE p
PPTC03  212-30 (B9) 17425 (208) 137-19x 125153(151x 128) A' % ’/ ﬁf’r W PPRT20 W
PPCY-03 2530 (27.3) 21224 (235) 10-137x 87-12(122x 11.3) Al | i IR 1Y Yoo
PPCY-04  287-35 (318) 237-275(26) 10-125x 12-15(117x 132) A i 3 1
PPSK-02  212-285(24)  162-237(203) 10-162x 112150133« 11) Al a b
PPMT-12 22530 (256) 2127 (228) 10-175x 89-137(129x 105 A! | |
PPH-02  23275(243) 20-262(22.1) 9.7-13x 8-15(114x 12) Al ’ Ritesari. i : ’ ' bt
PPDL-UL  2753B7(306) 22-287(253 11315x 10125134 1) Al iz % W 24 X A0
PPYL-04 237-30 (258) 17525 (21) 87-15x 85125(114x 10)  A! Teormperatire(C)
PPBT-20  248325027)  20262(226) 10-16x 87-16(125x 117) Al Phytophthora palmivora
PPHW-04  175275(251) 137-25 (20)  10-15x 8-14(12.9x 10) Al 506 V-8

- - - X X L
gé 575 i.sgg.)n 222;_28 gg:; 2215?77 6x8h112£!(1162..2&-21 4,112 133) ﬁl Fig. 2. The gffect of temperatures on the radigal mycelial
- M3BENG 250 () 9713 10-12(12x 103) A2 growth of 3 isolates of Phytophthora palmivora from
T - Cattleyaon 5% V-8 agar.
Diameter; values in parentheses are the means.
Phytophthora palmivora 5% V-8

TABLE 4. Effect of temperatures and light on sporangial formation of three isolates of Phytophthora palmivora isolated from

Cattleya on 5% V-8 agar

Number of sporangia/

2

Tempt. PPBT-20 PPMT-12 P9258

C) 3 6 9 3 6 9 3 6 ot

10 0 (0) 0 (0) 0(0) 0(0) 0(0) 0(0) 0(0) 00 00?2
16 42 (0) 82 (1) 103 (2) 24 (0) 80 (0) 98 (0) 100 27(0) 30(0)
20 61 (2) 93 (3) 115 (3) 40 (1) 151 (1)  162(2) 10(0)  42(0) 55 (0)
24 127 (1) 138 (5) 225 (5) 126 (0) 193(1)  243(2) 12(1)  34(1) 60 (1)
28 20 (1) 37 (6) 196 (7) 108 (0) 156 (1) 214 (3) 15(0)  24(0) 30(2)
32 6 (1) 16 (2) 34 (3) 18 (0) 25 (0) 36 (0) 8(0) 12(0) 12 (0)
35 0(0) 0(0) 0(0) 0 (0) 0(0) 0(0) 0(0) 0(0) 0(0)

* Number of days after incubation.

dark.
(S-2) 10 16 20
24 28 32 35C 3
6
24C P-9258 (112 / 2
PPBT-20(136 / 2 PPMT-12(82 / 2) 28C
PPBT-20 9 / * 35C

* Number of sporangiaformed under light (8hr/day), and values in parentheses represent number of sporangiaformed in the

10C ( )
24C

(100 89.5-955 79.5-81 7576  61-54.5%)
80%

79.5-81% P-9258 o / 3

100% P-9258 110 /
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Phytophthora palmivora
(PPMT-12, PPBT-20, P-9258)

TABLE 5. Effect of temperature on the sporangia formation
of three isolates (PPMT-12, PPBT-20, P-9258) of

(Phytophthora
pal mivor a)
TABLE.6 Effect of relative humidity on sporangial formation
of Phytophthora palmivora (isolates PPMT-12 PPBT-20
P-9258) on Cattleyaleaves

Phytophthora palmivora on Cattleya leaves Relative Number of sporangia/ mm?

Temperature Number of sporangia/ mm? humidity (%6) PPM T-12 PPB T-20 P-9258
©) PPM T-12 PPB T-20 P-9258 100 50 at 167 a 110 a
10 oft 0g 0g 89.5-95.5 10b 24b 30b
16 41b 38d 22d 79.5-81.0 Oc Oc 10c
20 28c 60c 38c 75-76 Oc Oc od
24 82a 136 a 112 a 54.5-61.0 Oc Oc 0od
28 43b b 48b ! Datafollowed by the same letter in each column are not
32 6d 20e l4e significantly different at P=0.05 according to Duncan's
35 2e 8f 10f multiple range test.

- Data followed by the same letter in each column are not
significantly different at P=0.05 according to Duncan's
mutiple range test.

2 PPBT-20 167 | ? PPMT-12 5 [ °?

C )

16-36 C 24C 24C
P-9258 (95%) PPMT-12 (88%)
PPBT-20 (72%) 28C P-9258 9% ( )
72% 40C 12C
8-32C
16C 16C
( ) PPBT-20
(86%) PPMT-12 (83%) P9258
79% 20C PPBT-20 72% 28 C
51% 35C
24C ( )
PPMT-12 77.1% PPBT-20 74.5% P-9258
69.5% 16-28C
32C 31.0-40.5% 24 C
PPBT-20 (51.7-71.0%)
(320) PPMT-12 (40.5%)
P. parasitica Al (P991) A?
(P731) P-9258 A?

At P. palmivora

(Phytophthora palmivora)
(PPMT-12, PPBT-20, P-9258) .
TABLE 7. Effect of temperature on direct germination of
sporangia of three isolates (PPMT-12, PPBT-20, P-9258) of
Phytophthora palmivora from Cattleya

Temperature % of direct germination of sporangia?
(©) PPM T-12 PPB T-20 P-9258
8 oe' Oc od
12 Oe Oc 0od
16 18d 6¢C 22c
20 73b 60 b 76 b
24 88a 82a 95 a
28 72b 72 a 9la
32 36¢C 50b 9%5a
36 5e 7c 19c
40 Oe Oc od

. Datafollowed by the same letter in each column are not
significantly different at P=0.05 according to Duncan's
multiple range test.

Ko (1978)
( E B
23.9-32.2um
, 11.4-15.1x 10-13.3u m

(Heterothallic)

(Plerotic) 20.0-27.6py m

Phytophthora palmivora
(7)

(1,2,15)
1930



(Phytophthora palmivora)
(PPMT-12 PPBT-20, P-9258)
TABLE 8. Effect of temperature on indirect germination of
sporangia of three isolates (PPMT-12, PPBT-20, P-9258) of
Phytophthora palmivora from Cattleya

Temperature % of indirect germination of sporangia?
(© PPM T-12 PPB T-20 P-9258

8 19g* 20f 23f

12 56d 68 c 69 b

16 83a 86 a 79 a

20 75b 79b 56 c

24 64c 68c 45d

28 43e 51d 38e

32 23f 24e 199

35 Oh 0g Oh

! Datafollowed by the same letter in each column are not
significantly different at P=0.05 according to Duncan's
multiple range test.

(Phytophthora paomivora)

TABLE 9. Effect of temperature on zoospore germination of
threeisolates (PPMT-12, PPBT-20, P-9258) of Phytophthora
palmivora from Cattleya

Temperature % of zoospore germination
(C) PPM T-12 PPB T-20 P-9258
16 53.5c¢" 51.7¢ 435c¢
20 68.5b 71.0ab 60.5b
24 77.1a 745 a 69.5a
28 722 ab 66.4b 63.2ab
32 40.5d 39.3d 31.0d

. Data followed by same letter in each column are not
significantly different at P=0.05 according to Duncan's
multiple range test.

(12,21) 1977
2 20 P
palmivora (20,23,24) P-
9258 AZ Al
Phytophthora
100% 0

(10) Sneh & Mclntosh (19) 0.1

bar 0.3 bar P. cactorum (Lebert & Cohn) Schroeter
-0.3 bar
Phytophthora
P. palmivora 15-30C
25C (4)  27-30C (6)

(direct germination)
(indirect germination)
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P. infestans (Montagne)

deBary 20C
12C (9) 24C
100%
59-167 90%
10-30 80%
24C 28 C
24C 16C
16 C
(4,6) P. palmivora
Hendrix (11) P.
palmivora L/W ( )
L/W
L/W

20-30C 60-90% (3)
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ABSTRACT

Yeh, J. T., Hsieh, S. P. Y., and Ann, P. J. 1998. Physiological and morphological characteristics of
Phytophthora palmivora causing black rot of Cattleyain Taiwan. Plant Pathol. Bull. 7:85-93. (1. Tainan
Branch Office, Bureau of Commodity Inspection and Quarantine, Tainan, Taiwan, R.O.C. 2. Department of
Plant Pathology, National Chung Hsing University, Taichung, Taiwan, R.O.C. 3. Department of Plant
Pathology, Taiwan Agricultural Research Institute, Taichung, Taiwan, R.O.C.)

A total of twenty isolates of Phytophthora were isolated from diseased tissues of Cattleya orchid plants
which were collected from 17 commercial orchid gardens located at central, western and eastern areas of
Taiwan, respectively. All Phytophthora isolates from Cattleya were identified as P. palmivora belonging to
A’ mating type except the P9258 isolate from Taitung, which appeared to belong to A2 mating type. All test
isolates formed white colonies without special patterns on 5% V-8 agar. The mycelia branched by straight
angle, constricted at the base, and had the diameter measured about 3-54 m. Sporangia were elongated
ellipsoid or elongated ovoid, papillate, and deciduous with pedicel length less than 54 m. Average range of
length and width of sporangia were 44.3-51.0x 26.1-29.7y m with the L/W ratios of 1.61-1.75. The
maximum, optimum and minimum temperatures for mycelial growth of the tested isolates were
approximately 35, 24-32 and 10 C, respectively. The optimum temperature for sporangial production both
on 5% V-8 agar and on surface of Cattleyaleaves was 24 C. The number of sporangia produced on V-8 agar
was the highest under 100% relative humidity (RH), whereas no sporangia were formed under conditions of
RH below 80%. Sporangia of tested isolates were able to indirectly germinate from 8C through 32C with an
optimum temperature at 16 C. The optimum temperature for direct germination of sporangia of tested
isolates was at 24 C. No zoospores were formed at 35 C. High temperature was not suitable for zoospore
germination either. The optimum temperature ranges for zoospore germination on 5% V-8 agar were 20-
28C, the germination rates were around 60.5-77.1%.

Key words: Cattleya orchids, Phytophthora palmivora, sporangium zoospore, sporulation, spore
germination.
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