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Abstract: Dendrobium kingianum belongs to Orchidaceae family, which is widely grown as an ornamental plant in
China. In recent years, a blight disease in D. kingianum is observed in Guangdong province, China. This disease infects
the stems and leaves of D. kingianum, causing brown rot and plant death. It has a serious impact on production. A fungus
was isolated from the diseased plants of D. kingianum. The pathogenicity test showed that this fungus could infect
healthy potted plants and cause the disease. The symptoms on inoculated plants were similar to field symptoms. Mor-
phological characteristics of the fungus from the inoculated plants were consistent with that of the original fungus from
field samples. The pathogen was identified by both morphological characteristics and B-tubulin (tub) gene sequence
analysis. The morphological characteristics of the isolates were similar to Phytophthora palmivora. BLAST results
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showed both the sequences of two isolates in this study were 99% identical to the sequence of P. palmivora. In the
maximum likelihood (ML) tree based on tub gene sequences, the strains in this study clustered with P. palmivora with
100% support. Therefore, P. palmivora was identified as the pathogen of Phytophthora blight on D. kingianum based on
morphological characteristics and phylogenetic analysis. This is the first report of P. palmivora causing Phytophthora
blight on D. kingianum in China and worldwide. The inhibitory effect of 10 fungicides on P. palmivora was determined
using the mycelial growth rate method. The results showed that four fungicides, namely diacetylomyamide, dimetho-
morph, metalazepine and metalazepine - mancozeb, were the top four toxic to P. palmivora, and the ECs, value was
0.000 03 pg/mL, 0.0628 pg/mL, 0.2381 pg/mL and 0.5457 pg/mL, respectively. It was followed by chlorothalonil,
pyrimethole and mancozeb, the ECs, was less than 10 pg/mL. However, the effect of downy mildew hydrochloride and
triethylphosphonate was poor, and the ECs, was more than 100 pg/mL. Carbendazim showed no inhibitory effect, the
ECso was more than 1000 pg/mL. The result would provide a theoretical basis for the prevention and control of Phy-

tophthora blight in Dendrobium.
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A, B: RHEZEWR; C: REZEZEM; D, E: SMAMWETH (7d); F: EMERFEY (14d); G-1: X,
A, B: Diseased leaves in the field; C: Diseased stems in the field; D, E: Early symptoms after inoculation (7 d);
F: Later symptoms after inoculation (14 d); G-1: CK.

B 1 AR E EER BRI E
Fig. 1 Field symptoms and pathogenicity test of Phytophthora blight on D. kingianum

A: WIIET; B: W%H; C~E: 8F%; F. G: FEHAT.
A: Colony front; B: Colony back; C-E: Sporangium; F, G: Chlamydospore.
B2 il sERRERENEEEERES
Fig. 2 Morphological characteristics of pathogen of Phytophthora blight in D. kingianum
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KRB (K 3),

99

92 Phytophthora infestans Can4
P. infestans Dr98004

97 P. infestans Pic99186

P. andina EC3421

P. ipomoeae Pic99165

P. mirabilis G4-4

P. mirabilis Pic99129

P. mirabilis Pic99145

P. mirabilis G15-4

P. phaseoli CBS 556.88
P iranica CBS 374.72
P clandestina IMI287317
83 P. idaei IMI313727
100 [l P. psendotsugae IMI331662
P. cactorum P6183
P. nicotianae P582
P ilicis PD91/595

P. colocasiae IMI368918
100 P. meadn CBS 219.88
P. citrophthora CBS 274.33

P. botryosa CPHST BL 132
] L P tropicalis PD97/11132
P. citricola P1817
P inflata IMI342898

P. tentaculata CBS 552.96
P multivesiculata CBS 545.96
P megasperma IMI133317

97,SHL921
100 SHIL.918
P. palmivora ATCC MYA 4038
95 P. palmivora MAFF 235788

P. megakarya IMI337098

100 l_ P. heveae CBS 296.29
P. katsurae CBS 587.05
90 P. lateralis CBS 168 42
P. ramorum PD93/51
P. hibernalis CBS 522.77
P. syringae CBS 364.52
P. brassicae CBS 179.87

100, P. cryptogea HR 1/ss/pp/99
100 P. erythroseptica CBS 951.87
P. drechsleri CBS 292.35

P. insolita IMI288805
94 —ER boehmeriae CBS 291.29
100 P. quininea CBS 407.48
P. richardiae CBS 240.30
P. humicola IMI302303

P. gonapodyides P245
P. cinnamomi 10A6

92p fragariae NS4
86| P. fragariae A2

P. fragariae FVR30
P. fragariae FVR67

P. hybrid PD92/1471
P. sojae P6497

x4 Phytophthora sp.
P. vignae CBS 241.73
7 x4 P. sinensis P1475

Pythium aphanidermatum P2

0.04

B3 ETwbhERAFINUEAUAZTHENEHNREESRELXETR
Fig. 3 Maximum likehood phylogenetic tree based on tub sequence of P. palmivora
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L, WRISEEARIEMARAZ LT T, B
7 | A R Ay FRHIZE I 1149 DL A 5 AR 2 (P,
palmivora ).
24 REFIXHEM A fERREEE R SIE R

BME LS REN, A0 10 FROREE L
LR TR B | A TR ok . FF R 52 RIS FH 7 R AR
BRAEE 4 i R TR X RN RS2 0 9 I R A e 2
(1 8E J1 ¥, ECso 23924 0.000 03, 0.0628 .
0.2381, 0.5457 pg/mL; HKJEH FEH . 8 R
B B BF . ECso 43 il 2 2.1811 . 7.0083 .
8.1427 ng/mL . 1 75 B Ja Eh FR £h Al — £ R 1 1Y
IHRIROR 2, ECso ¥R T 100 pg/mL; 2R 7R H
ARTCHHIVER, ECso KT 1000 pg/mL. 10 F 245
(A 2C 22 B FEIAE 0.9726~0.9946 2 [8], it BH 245 5]
WS HAE 2B AL (£ 1),

F1 10FAFHEMNERERBFRERANSNNE
Tab. 1 Toxicity test of ten fungicides against P. palmivora
of D. kingianum blight

Fungicide Toxic;:l)lll;figorgssion R /(ngFr:rii )
23 4% RULR I P i y=11.8644+1.5255x 0.9808 0.000 03
50%7 LR y=5.9908+0.8293x  0.9810 0.0628
35%HFER y=5.7634+1.2249x  0.9857 0.2381

68%1EH H 75 RACARAGEE  y=5.3191+1.1416x  0.9946 0.5457

75% 1 H y=4.7852+0.6344x 09831  2.1811
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80% — LJBETRER y=3.8595+0.1880x 0.9726  445.1827
72. 2%FE R R ER R y=4.4849+0.1924x 0.9880 475.1214
50%Z W R y=3.9939+0.2700x  0.9861 5321.3420
3 it

TEIE S F R IR L () 3R |, 454 tub LA
MRGLB N, $ 5B A AR s 7
Y sE N AENE RS (P palmivora ), kit a5 1= Y i
A Rk R e B IR GE . A R RE
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FERR . BRI B RIS 170 AR, A
TR e A AR | 25, MBS 45300,
SIEARZEE . MR S, = R EUE R
FETT, ShA R E R . JRHRIE , AR R R
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