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Fig. 1. I:ffect of wemperature on pyenidiospore germination
(A, myeelial growth (B), and pyenidia production (C) of
Plowma wasabiae
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Fig. 2. The disease develpoment of wasabi leaves infected
by Phoma wasabize at different temperatures,
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Fig. 3. Effect of relative humidity on pycnidiospore

germination of Phoma wasabiae at 20 C (A) and 25 C (B).
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Fig. 4. Effect of relative humidity on the disease severity of
wasabi leaves caused by Phoma wasabiae in growth
chamber(A) and Ta-pang field(B).
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TABLE 1.
percentage of releasing pvenidiospore of ovenidia' of

Effect of different relative humidities on

Flronma wasabiae at 25 C

Days after treatment’
2 3 4 5 0 7

Felative

bwmidite (%) |

Sl 0 { i 1.9 20 41 46
93 0 0 0 24 15 42 49
o6 0 0 4 25 LT 4 0.6
98 na 08 20 40 54 62 T
100 21 24 41 6 79 w2 103
Wet’ 760 150 207 385 508 638 698

I Fach 3 mm-diameter mycelivm dise contained 50-70
pyenicia cut from 10 days old culture,

2. Dratg were measured on 7 continuous days observanion,
each value represents the mean of four replicates,

3 Wet represents 0.9 ml sterilized water dropping on each

mycelium disc,
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2 Phoma medicaginis & FF i S 5 B S by R R
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FLATACITE B (10) o fLiR e 34 i, BRI
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Fig. 5. Effect of water potential on pycnidiospore
germination (A), myeelial growth (B). pyenidia production
() and pyenidiospore releasing (D) of Phoma wasabiae,
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Fig. 6. Occurrence of streak disease on wasabi leaves
caused by Phoma wasabiae at Ta-pang and Ching-jing in
1991,
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Fig. 7. The fluctuation of temperature, relative humidity,
rainfall and disease severity of wasabi leaf caused by
Phoma wasabiac at Ta-pang from Jan. to Dec. in 1991.
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TABLE 2. The correlation of increasing discase severily of wasabi leafl infected by Phoma wasabiae at Ta-pang with weath-

Er

condition

Regression eguation’

Determination coeffecient (r)

Y
Y
Y
Y
hi
A
.

= (L3006 + 0077 X,

= 5B+ 2173 X,

= 4,042 4+ 0028 X, — 0246 X,

= 6l 15 + 0092 X, — 0,745 X,

= [L182 + 0076 X, + 0.030 X,

= 1694063 + 0095 X, + 1279 Xy — 2132 X,
= 104914 + 0081 X, + 0.742 X — 1.212 Ky

0,982+
0.878*
09837
D.oBg**
0.9R2=*
0.998%*
0.995%

2

.

12

3R, EEE, Hhdi, fREEE.

I 4.

¥ Increasing discase scverity, X0 Percipitation, Xa Days of raining, X Average lemperature, Xy Average relative hu-

midity.
* Significant a4t 5% leva
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BT L 1987, U EEkEE . SR . R,
199 pp o
VAL 1982, R BT T B G I TS A o A BUTEE

., EHEEEGWHEESE 718687

Wk, BIEE. 1987, REEE ER S EART
< PRI R G 2 . BB NTREYE 75-76197-
Mo

(. 1esd. UERBLEZEAFE. BEREY
EEEIEE 1400410 4

CERACEE . 1976, 7 R SR O AR kIR,
WG 30(9):34-38 &

CEAEE . 1982, THEOE. p4asiaso TR

O B 2T LB, BRI, SRR SR
i, HET, 654 ppo

CRABIRD. 195z, (NEOFEE BT AR, Bl
et TTMAE AT . SR, 70 ppo

AR, EFFR—. 1979, 7Y —UtiaH
FIl e Gl 6 RS LR SOME T B R, BT, 149
e

AR, BRI, Hapib, ZEEE. 1990, (L3ER
L. RIRET] 32345 (B

1991, (==
of a2 SRS RERG G . REORE T 33434 (F§E) .
Barbett, M. 10 1991, Effects of temperature and humidi-
tv on diseuses caused by Phoma medicaging and Lep
tosphacruling frifolii in lucerne {Medicago sativa). Plant
Pathology  40:296.301.

CCurnegie, S 1L 19800 Aerial dispersal of the potato
sangrene pathogen, Phoms exiza var, fovedta, Annual
of Applied Giology 94:165-167,

16,

17,

18,

20,

21,

23,

24,

Dbingra, C. D, and Sinclair, I. . 1985, Basic Plant
Fathology Methods. CRC Press, INC. New York. 355pp.
Dodd, J. C., Estrada, A. B, Matcham, I, Jcffrics, p..
and Jeper. M1 1991, The effect of climatic factors on
Colletotrichum glocosporioides, causal agent of mango
anthracnose, in the Philippines. Plant Pathology 40:568-
57i.

Fitl, B, . L., McCartney, H. A, and Walklate, P. 1.
1989, The role of rain in dispersal of pathogen inocu-
lum, Ann. Rev. Phytopathol. 27:241-270.

.Goods, R, D, and Tschirsch, M. 1962, Effect of envi-

ronmental factors on spore germination, spore survival,
and growth of Glecosporium musarum. Mycologia
54:353-367.

Goto, M., and Matsumoto, K. 1986, Causal apents asso-
ciated with the internal black rot svndrome of Japanese
horse radish (Eutrema wasabi Maxim.) Ann. Phytopath.
Soc, Japan 52:59-68,

Grove, G. G, and Boal, R. 1. 1991, Influence of tem-
perature and wetness duration on infection of immature
apple and pear fruit by Phytophthora cactorum, Phy-
topathology 81:1465-1471.

-Holmes, J. and Rich, A. E. 1970, Factors affecting re-

lease and dissemination of Physalospora obtusa spores
in & New Ilampshire apple orchard. Phytopathology
G:1052-1054.

Tensen, I K, and Boyle, L. W, 1985, The effect of
temperature, relative humidity and precipitation on
peanut leafspot. Dlant Dis, Reptr. 49:975-978,

Mclae, C. F., and Auld, B. A, 1988, The influence of



25.

26.

27.

environment factors on anthracnose of Xanthium
sponosum. Phytopathology 78:1182-1186.

Park, R. F. 1990. The role of temperature and rainfall
in the epidemiology of Puccinia striiformis f. sp. tritici
in the summer rainfall area of eastern Australia. Plant
Pathology 39:416-423.

Renfro, B. L., and Wilcoxson, R. D. 1963. Spring black
stem of alfalfa in relation to temperature, moisture,
wounding, and nutrients and some observations on
pathogen dissemination. Phytopathology 53:1340-1345.
Tu, C. C. 1985. Major diseases of Asparagus and their

28.

29.

IWEERLRCBE 103
control in Taiwan. p.25-38 in:Tainan DAIS Scientific
Meeting Report. Tu, C. C. ed. Tainan, 98 pp.
Vanniasingham, V. M., and Gilligam, C. A. 1989. Effect
of host, pathogen and environmental factors on latent
period and production of pycnidia of Leptospheria
maculans on oilseed rape leaves in controlled environ-
ments. Mycological Research 93:167-174.

Yang, X., Wilson, L. L., Madden, L. V., and Ellis, M. A.
1990. Rain splash dispersal of Colletotrichum acutarum
from infected strawberry fruit. Phytopathology 80:590-
595.

ABSTRACT

Wang, K. M., Lo, T. C, Tu, C. C, and Tsai, W. H. 1992. Effect of temperature and humidity on the de-
velopment of wasabi streak disease caused by Phoma wasabiae. Plant Pathol. Bull. 1:96-103.
(Department of plant Pathology, Taiwan Agricultrual Research Institute, Taichung, Taiwan, R.0.C)

The laboratory studies showed that the favorable temperature for pycnidiospore germination,
mycelial growth, and pycnidia formation of Phoma wasabiae was 20-28 C. The optimum temperature for
leaf infection was 20-25 C. High relative humidity (98-100%) and high water potential(—1-~ =10 bars)
were beneficial to pycnidia formation, pycnidiospore release, pycnidiospore germination and mycellial
growth. The growth chamber and field experiments also indicated that the disease incidence and severity
increased as relative humidities increased. The weather condition in wasabi’s cultivation fields at Ta-
pang and Ching-jing was closely related to occurrence of the disease surveyed in 1991. Analyses of cor-
relation between disease development (Y) and single meteorological factors from January to June in
1991 at Ta-pang cultivation field revealed that the relationship between disease development and rain-
fall (Xi) or raining days (X:) was significantly positive (Y = 0.306 + 0.077 X;, r = 0.982; Y = — 5.85 +
2273 X,, r = 0.878). Polynominal regression analysis showed that disease development was associated
with temperature (X;), relative humidity (X,), rainfall and raining days (Y = 4.042 + 0.028 X, — 0.246
X3, 1= 0983 Y = 66.15 + 0.092 X; — 0.745 X,, r= 0.989; Y = 0.182 + 0.076 X; + 0.036 X,, r=
0.982; Y = 169.463 + 0.095 X, + 1.279 X; — 2.132 X4, r = 0.998; Y = 104.914 + 0.081 X, + 0.742 X,

— 1212 Xy, r= 0.995).

Key words: wasabi, streak disease, Phoma wasabiae, temperature, moisture.





