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Table 1. Effect of temperature on lesion formation and sporulation of Pseudoperonospora
cubensis on the detached leaves of cucurbits

B E A A = ERFAMETEAODEK
Tem'perature(°C) Days for lesion formation Days for sporulation

10 —? —

15 4 ~5 5~6

20 ' ~ 5 5~ 6

25 ~ 5 6~ 8

30 — —

35 — —

LAFBRBEBZER » B2 o Three leaves for each treatment with two replications.
2T BPTBE B REEH © No lesion formation and no sporulation.
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Table 2. Percent germination of sporangium under different temperatures

" = 5] i (hr.)

Temperature(°C) 2 4 . 5
10 73.68 91.98 95.18
15 59.68 94 .85 97.52
20 12.33 15.41 24.35
25 7.15 7.89 8.00
30 1.79 4.44 6.74
35 0.34

2.64 4.70

* =RZIEHE Average of three replications
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Fig. 1. Number of zoospore released by sporangium
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=~ [URBEBWE ( Pseudoperonospora cubensis) M FEE20% KIS R 30°C R 35
CHE 1 RIRTEISCHB 2 ~ A8/ N & Z3 75 45(%)
Table 3. Germination of sporangia of Pseudoperonospora cubensis on 20% water agar at
30°Cand 35°Cfor 1 day and then at 15°C

Treatment Germination(%)®
30°C 17157 2N 0
0°C  1F-15C 471N 20.87
30°C 1F-15C ¥ 6/ 26.73
30°C 1R —157C 8/ 2935
30°C 1F—>15C 24/ 63.11
35°C 1K —157C 2N 0
35°C 1R 157C N 0
35°C 1K —157C 6/ 1B 0
35°C 1% —157C 8/ 0
35°C 1K—>15C 24/ 7.01
35°C 1FK—15C 48/ 22.42

a. Observations were made on three slides for each treatment, experiments were con-
ducted two times,

TR~ TUEBRERRIEIEC K 35C FRIKE » T ERTE20%KBIE FRISCY
BHERB)

Table 4. Germination of sporangia of Pseudoperonospora cubensis on infected leaf at 30

°*Cand 35°C for one day, and then the sporangia were detached to 2.0% water agar

at 15C

Treatment ‘ Germination (%)*
30°C IX—-15C 2/\RE : 0
30°C 1X—15C 4/NF 20.52
30°C IRXK—-15°C 6/NF 40.48
30°C IX-15C - &/B% 65.73
30°C IX—15C  24/1NBg 80.04
35°C IX—-15°C 2/NEE 0
35C  IEK-I5C  4hEg 0
3C  1R-15C 60y 0
35C IX—15C 8/NEE : 0
35C IR—15C  24/\BF 4.00
35C IR—=15°C  48/\Bf 10.78

a. Observations were made on three slides for each treatment, experiments were con-
ducted two times, '
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Table 5. Germination of sporangia of Pseudoperonospora cibensis at different relative

humidity(%)
Germination percentage at different relative humidity(%)
Replicate . 0 95 81 : 95 100
1 0 22.25 64.75 89.66 99.70
2 0 39.13 66.50 93.06 94 .87
3 0 27.17 67.66 84.34 98.02
Average 0 29.85 66.30 89.02 97.53

FA -~ NEBRBE ( Pseudoperonospora cubensis) fiFEIERFEBISS/KET KBS

B15°C 2 B2 (%)

Table 6. Germination of sporangia of Pseudoperonospora cubensis on water agar with

different agar contents

Germination percentage under different water agar contents(%)?

Tine (hr) 2.0 3.0 4.0 5.0 6.0 7.0 8.0
2 49.92 2173 0.13 0.10 0.09 0 0
4 91.43  §7.30  40.46 6.45 0.21 0.08 0
6 96.60  92.81  51.67 714 1.46 0.23 0
2 99.30  96.91  83.22 7.33 478 0.28 0

a. Observaions were made on three slides for each treatment, experiments were con-

ducted two times.
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Table 7. Germination of sporangia of Pseudoperonospora cubensis under different con-

centration of V-8 juice (%)

Germination percentage concentration of V-8 juice (%)*

Time (hr)

5 10 15 20 25 30 35  Control”
2 0 0 0 0 0 0 0 35.44
4 35.62 15.85 6.93 0.8 0 0 0 58.72
6 66.73 2842 9.07 11.23 0.82 025 0 71.18
8 71.81 3087 25.23 17.64 2.8 131 0 79.76
24 89.07 83.42 66.09 2490 3.09 0.99 0 90.08

a. Observaions were made on three slides for each treatment, experiments were con-

ducted two times.

b. Control indicated germination of sporangium was conducted in sterilized distilled wa-

ter at 15°C.

T\~ IBRBEERE ( Pseudoperonospora cubensis) T B1EF FlE K& B 5 (%)

Table 8. Germination of sporangia of Pseudoperonospora cubensis at 15°C in the soil

with different water contents

Germination percentage at different

Time concentration of V-8 juice (%)® Control®
30 35 . 40 45 50

4 hrs 0 0 1.47 5.81 20.25 96.56

24 hrs 0 6.87 10.56 12.40 14.14 97.93

4 days 2.66 6.42 11.82 13.98 20.38 99.78

a. Observaions were made on three slides for each treatment, experiments were con-

ducted two times,

b. Control was conducted with sporangia in water suspension.
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Table 9. Survival of sporangia of Pseudoperonospora cubensis in soil with 30% water
conteht
Survival sporangia (%)
Time . Germination after addition
Intact sporangia
. of water
4 hrs 100.00 95.79
24 hrs 100.00 95.23
4 days 97.34 90.66
6 days 91.66 83.81
8 days 57.14 52.65
10 days 42.55 7.78
12 days 1.33 11.43
14 days 0.80

7.50
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Table 10. Correlation coefficient of increasing disease severity of downy mildew on
cucumber cultivar and meteorological factors 7 days ahead

BOR W T OB BBISE £ % % B B % 2

i -0.4313 -0.4823"  -0.4286 ~0.4494 -0.4709"  -0.3718
R{ER -0.4589*"  0.0022* 0.2151 0.2298 - 0.1970 -0.1222
TR -0.4123 -0.1885 0.1336 0.0208 0.0460 ~0.1534

TR -0.3969 -0.2640 0.0170 -0.1205 -0.1043 -0.2047
PERARIR -0.4120 -0.0015 0.3466 0.2492 O 2537 -0.0724
REAAENRE  -0.1003 -0.5764™"  -0.4582"  -0.6319*" -0.5353*  -0.2454
SEARENRE . -0.0926 0.1653 0.4584* 0.5643"*  0.6660**  0.1306

. PIEERRE 0.1141 -0.0786 0.2361 0.1594 0.3348 0.0391
FHIREAEEHRE  -0.1552 -0.2143 0.3483 0.0743 0.2733 -0.0293
FEIREARERE  0.3247 0.2010 0.1130 0.2106 0.2778 0.2203
IR B8 0.1697 0.3138 0.0286 0.2461 0.1165 0.0641
EERE 0.1387 0.5434* 0.6440"  0.6875"*  0.6462"*  0.1931

a ! BRI AR - RS IEFRRES0~10 » 2 B3 - Er g1 1~20 » IRRBEER R B
21~30 » MERBIERFREEBSBI~40 > BRE =3 (R R R X AR B ERR ), 4 X HEER
ERERRE o

b1 * R KAETESY | R KHEE]% o

a . Disease scale was divided into four degree, 1= lesion number 0~10, 2= lesion number
11-~20, 3=lesion number 21~30, 4= lesion number 30~40, Disease severity =3, (Disease
scaleX number of plant),”4X total number of plant.

b . * Significant at 5%, ** Significant at 1%.
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Table 11 Correlation coefficient of increasing disease severity of downy mildew on
cucumber cultivar and meteorological factors 8~14 days ahead

& % B 7T BRIE BES: # #K & E B & T #&
B =i -0.0935 0.3235 0.1361 0.3772 0.2870 0.1153
Flsnlt 0.2207  -0.0498 -0.5467*  -0.3284  -0.3504 0.0690
TR 0.0274 0.5088"*>  0.3025 0.5275*  0.4052 0.2526

PR 0.0023 0.5088* 0.3125 0.5269*  0.3941 0.1839
s ) qliviy 0.1514 0.4968* 0.1722 0.3872 0.2936 0.2832

BEAESHRE -0.2723  -0.1156"*  -0.1337 0.0104  -0.1169  -0.2756
EEARERRE 0.4146  -0.0702 -0.3303 -0.3239  -0.2524 0.2415
TYFEERNRE -0.0135  -0.4834%  -0.5964"" -0.6144"* -0.5728** -0.1680
TfEfEENRE  0.1152  -0.1821 -0.5688"* -0.3825  -0.4972* -0.1575.
THREMESRE  0.0155  -0.5281"  -0.4266  -0.5776"* -0.4545* -0.1693
R 28 -0.0000  -0.2225 0.1663  -0.0979 - 0.1018 0.0286
EENE 0.2700 0.5443**  0.6979"* 0.6379** 0.6335""  0.3289

a. BREESEM  IBEERFERE0~10> 2B RHIEI1~20 FREFEHIREE
21~30 » 4 BEFHBEE31~40 » BRE = 5 (F BRI X ERBU EREL)., 4 X
FAEAERREL o

b R KUEEDSY | MR REFE/KHEELY ©

a . Disease scale was divided into four degree, 1= lesion number 0~10, 2= lesion number
11~20, 3=lesion number 21~30, 4= lesion number 30~40, Disease severity =, (Disease
scaleX number of plant),/4X total number of plant. '

b : *Significant at 5%, ** Significant at 1%.

i B3 SEM - HEREUR T EEFREEENR
£ » HI58% SR wp K T5% T & 2
REWERENEBRERCERATERER B wpRRFETm)® o
WHIesRes > (EiE T RANEEE MR R

+ SO
BERBE (F1+2) o & =
LB > B IUEER =AY KRERFR R « BRRS ~ TR

BEEROETEE-X > BEERTRSK (| SSRRERNAINCERNE > ERERRRE
4X10'/ml) > WARIEFHELEF SHRER INER IR T A G RS M ER
BREREEQABERT RSG5 EWAHE » AEEERFEENEERM
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#F+2 ~ TASESREBER S HEE(%)

Table 12. Disease severity of downy mildew on different cucumber variety or line

AEARR WER(Y) MERR O WEE®) EERR  HEEG®) ENR SEE®G)

HERE 167 132845% 37.5 86-229-3A 33.3 106 53.3
afERK 333 1835% 45.8 = - 77.0 89-209 29.3
rriLshEE 54.2 326it5% 45.8 R T, 58.6 89-252 92.5
B8 25.0 3265% 37.5 B F, 56.6 89-339 49.2
BdtER  37.5 338m5% 29.2 249 F, 46.3 89-666-8 62.1
25 50.0 4604m5% 37.5 & & F, 77.9 89-682-5 78.0
E S 62.5 RYZETEA 37.5 FREE55E F, 29.1 460 61.3
B 7 45.8 T81m5% 37.5 WAk F 53.8 524 63.3
# B 41.7 E & 37.5 5-204 F, 57.9 781 57.5
24U 33.3 ® ¥ 29.2 89-765-11R  25.8 89-001 48.8
Bk 33.3 B 71608 33.3 89-742-13 60.4 -002 47.5
S-2048AK  33.3 V.0.262(609) 33.3 89-733-19R  35.7 -003 29.7
FEE 53R 20.2 2809 1VI  45.8 89-721-1 50.8 -004 33.8
o Ak 41.7 HRE—5R(607) 37.5 89-694-16R  45.0 -005 34.0
89006 41.7 E03143 VI 54.2 338 56.4 -006 22.0
89102 54.2 SMR-58 458 326 65.8 -007 34.0
89111 29.2 86-996 25.0 326 70.0 -102 36.1
89219 54.2 86-998 33.3 183 46.2 -111 67.5
10688% 50.0 86-78 20.8 132 54.2 89219 36.4
108545% 41.7 86-460-24 33.3 127 30.0 E & 53.0
123k5% 29.2 86-59-5 54.2 123 343

127565% 41.7 86-182-TA 12.5 108 67.5

F1+= ~ EBTEREMBGIAH Pseudoperonospora cubensis {2 BRI < HEFHEE
Table 13 Recommend fungicides for controlling do_wny mildew by Pseudoperonospora
cubensis for the past decade in Taiwan

FA £ 9 St |
Year Crop Fungicide
1982 T N 82% Comac bordeaux M wp 600 {3
EEX 72% Curzate Mg wp 750 &
1985-1986 [E 1IN : 58% Galben-F wp 800 fZ
T K 78% Bordeaux MZ wp 500 &
1987-1988 EF K 37% Galben-C wp 600 &%
F K 93% Cupertine-super wp 600 {3
#H K 70% Aliette+Daconil wp 800 £5
1989 #H K 64% Fruvit wp 400 1%
EF K 39.5% CQ-685 S 400 %

B ERIRE TREERRTRABES o R TATSERE » I6TIER RISEE » BEY
B BARBEIR L » FEEYFEER G R  EERBEEYRWERRFTIRE o
Note : Date was from "Pesticide Tests" in 1982, 1985-1986, 1987-1988 and 1989, Sponsored by
the Provincial Department of Agriculture and Forostry, Published by the Plant
Protection Society of the Republic of China and Taiwan Agricultural Chemicals
and Toxic Substances Research Institute.




RETERERLGHE

S+ ~ R AR R E N AT NE BRI AR EE (%)

Table 14. Disease severity of downy mildew on melon after fungicide application

# OB % B SNEEE R SeE S
8% SHER I T W WP 61.5 65.4
80% TEEAS WP 75.2 66.9
2% EELTIBIRS WP 60.2 . 64.7
82% $A%E T WP 57.2 74.0
55% G ThbRsE WP 49.3 52.1
80% %757 WP 27.0 57.1
19.5% E% 35 WP 33.9 81.8
5% RN WP 21.6 41.6
58 SEEEIRIELE WP 19.1 55.0
9% TRERRISEE WP 32.0 C 454
77 5% 5% WP 27.1 53,3
5% RISTIHE WP 38.9 51.3
% et 83.3 84.5
B it Press, New York and London.
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ABSTRACT

Tsai, W. H, Ty, C.C.and Lo, C. T.1992. Ecology and control of downy mildew on cu-
curbits. Plant Prot. Bull. 34:149-161 (Taiwan Agricultural Research Institute, Wu-
feng, Taichung, Taiwan, RO.C)

Cucumber downy mildew caused by Pseudoperonospora cubensis
was quite Wide-spread and serious on cucumber, melon, muskmelon and loaf

in Taiwan. The lesion formed at 4-5 days after inoculation on detached

leaves of cucumber and melon under 15, 20 and 25°C. Sporulation at 56
days under 15 and 20°C, 6-8 days under 25°C. No lesion formation or
sporulation under 10, 30 and 35° C. The optimal temperatures for sporangial
germination were observed at 10°C and 15 °C after 6 hours of incubation,
the percentage of germination were 9518% and 9752%, respectively.
Germination decreased at higher temperature. Most sporangia produced
seven zoospores with an average of 67, a few sporangia produced 3 or 11
ZOOSPOTES.

The sporangia of Pseudoperonospora cubensis were incubated at
30°C for one day, and then transferred to 15°C , additional four hours were
necessary to germinate, the germination percentage was 2087%. As long as
at 15°C for 24 hrs the germination percentage increased to 6311%. If the
sporangia were incubated at 35°C for one day first and then transferred to
15° C, another 24 hrs were needed for germination, and the germination
percentage was only 701%. Even at 15°C for 48 hrs, the germination
percentage was also increased to 2242% only. If the infected leaves with
sporangia were incubated at 30 °C for one day then moved to 15° C, the
sporangia also took 4 hrs for germination. While the infected leaves with
sporangia were incubated at 35 C, it required 24 hrs for germination. On
the other hand, the germinability increased with increasing relative
humidity, at the RH of 5581, 95 and 100% the germination percentage were
2985, 6630, 8902 and 9753%, respectively. The percentage of germination of
sporangium was influenced by agar concentration of water agar medium.
When the agar contents were at 20% and 30% the germination percentage
were 9930 and 969%, respectively, after 24 hrs of incubation at 15°C. As
agarcontent reached 80%, no germination was observed. Sporangia did not
germinate on the leaf juice of Cucumis melo. When the sporangia were
incubated on V-8 juice,- it showed that the higher the concentration of V-S
juice, the lower the germinability was observed, and 35% of V-8 juice
inhibited, germination. In soil with 30% water content the sporangia did not
germinate even after 24 hrs of incubation. After 4 days of incubation, the
germination percentage was only 266%. Therefore, the germinability
increased with increasing water content. The sporangia could survive at
least 14 days under 30% of water content in the soil. The downy mildew
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fungus of cucurbits maintained its infectivity in spore suspension after 6 of
24 hrs preparation, however, after 48 hfs, no infectivity was observed.

The relationship of disease severity increment was meteorological
factors was analyzed. Which indicated that downy mildew disease was
positively correlated with rainfall at 7 and 814 days before disease
occurrence; but negatively correlated with average relative humidity.

Fungicide trials showed that the disease rating was lower on the plot which
the seedlings were treated with fungicides first and then inoculation was made.
Among the fungicides tested, 58% Metalafyl + Mancozeb wp and 75%
Chlorothalonil wp showed the best effectiveness.

(Key words : Pseudoperonospora cubensis, ecology, control )

161



