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Summary

Susceptible and resistant cucumber cultivars (Cucumis sativus L.) were grown with different nutrient
solutions to examine the relationship between the characteristics of plant (shoot dry weight, osmotic
pressure of petiole sap, and leaf mineral content) and the occurrence and development of cucumber
downy mildew (Pseudoperonospora cubensis).

Exp.1. The administration of different solutions (1/8, 1/2, 1(control), 3/2 unit of Enshi-shoho,
nitrate- N at 20 or 2 me - liter" and potassium at 12 or 1 me-* liter'l) revealed that more days to
appearance of symptom was required by the resistant ‘Poinsett’ than the susceptible ‘Pretty’,
independent of the leaf mineral contents. The total lesion area in ‘Pretty’ was bigger than that in
‘Poinsett’, but both of them were highly correlated with shoot dry weight but not to the leaf N or K
content. When both cultivars were grown under a low K regime, the osmotic pressure of the petiole sap
and leaf P, Ca and Mg content were the highest of all treatments; the rate of lesion area in total leaf
area, especially in ‘Pretty’ was significantly lower than that in control.

Exp.2. The effect of double concentration of P, Ca and Mg (8, 16, 8 me - liter~ ) and osmotic
pressure (4 or 8 X 10* Pa) of the nutrient solution were investigated. Doubling the osmotic pressure of
the nutrient solution ( 2 units or adding NaCl to 1 unit of Enshi- shoho solution) increased the osmotic
pressure of petiole sap, and suppressed the total lesion area in both cultivars. Hence, the total lesion
areas of both cultivars were negativel 41y correlated with the osmotic pressure of petiole sap. Especially
doubling the Enshi-shoho to 8 X 10°Pa delayed the appearance of symptom and suppressed the total
lesion area of ‘Pretty” but yet shoot dry weight was unaffected.

These results indicate that increasing the osmotic pressure of nutrient solution was more effective in
suppressing expansion of lesion area of cucumber downy mildew than the increasing leaf mineral
contents.
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Table 1. Effect of concentrations of Enshi—shoho solution
and N and K levels on the occurrence of downy

mildew in two cucumber cultivars.

Days to appearance of symptom

Treatment (Days after inoculation)
Pretty Poinsett
(susceptible) __(resistant)
Concentration (unit)
1/8 4.7 53
172 43 5.7
1 (Control) 4.0 7.0
32 4.0 6.7
N and K levels®
Low N 5.7 8.0
High N 33 79
Low K 53 6.0
High K 3.7 6.0
Cultivar (c) 5y
Treatment (t) ns
©* O o

* Low N and High N stand for 2 and 20 me - liter ' NO3-N,
and Low K and High K stand for 1 and 12 me - liter ' K,
respectively. Other major elements were same as 1 unit of
Enshi- shoho solution (Control).

¥ ns, ** indicate non - significance or significance at P < 0.01.

Table 2. Effect of concentrations of Enshi-shoho solution and N and K levels on the shoot dry weight,
osmotic pressure of 5th petiole sap and the development of downy mildew in two cucumber cultivars.

Treatment Shoot dry weight®  Osmotic pressure’ Total lesion area®  Rate of lesion area in
® ( X 10°Pa) (dm?) total leaf area® (%)

Concentration(unit) Pretty (susceptible)

1/8 7.3¢ 5.1d 13.3¢ 32.1ab

12 36.8b 4.8d 37.0b 22.9¢d

1(Control) 51.5a 6.5¢ 48.8ab 29.1bc

32 48.4a 7.3ab 52.4ab . 25.4bc
N, K levels’

Low N 13.7¢c 6.5¢ 10.9¢ 20.3cd

High N 45.9ab 6.5¢ 46.3ab 20.1cd

Low K 10.6¢ 7.6a 5.6¢c 14.5d

High K 37.4b 7.1b 60.5a 40.6a
Concentration(unit) Poinsett (resistant)

1/8 4.0c 5.2d 0.7¢c 3.8ab

12 11.6ab 5.2d 2.8ab 9.4a

1(Control) 14.0a 6.0c 1.9b 2.5ab

32 18.0a 6.9b 2.0b 2.1ab
N, K levels¥

LowN 5.9bc 6.7b 0.3¢ 1.2b

High N 17.5a 6.5b 2.0b 2.1ab

Low K 4.6bc 7.6a 0.5¢ 2.1ab

High K 17.5a 6.9b 3.4a 4.2ab

“ Data were taken on 18 days after inoculation,

¥ Low N and High N stand for 2 and 20 me - liter ' NO3- N, and Low K and High K stand for 1 and 12 me - liter ' K,
respectively. Other major elements were same as 1 unit of Enshi- shoho solution (Control).
* Different letters within the column of each cultivar mean significant difference by Duncan’s new multiple range test at 5%

level.
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Table 3. Effect of concentrations of Enshi-shoho solution and
N and K levels on the mineral content of
5th to 8th leaves in cucumber ‘Pretty’.

Mineral content”

Treatment (mg- g 'DW)
N P K Ca Mg

Concentration (unit)

1/8 287¢ 4de 343d  73c 42
12 530b  7.dcd 434c 142bc  8.1b
1 (Control) 597ab 9.4b 51.1ab 21.9b  7.8b
3/2 664a 8.7bc 562a 22.1b  7.9b
N, K levels¥

Low N 239¢  6.2d 432bc 16.1bc 7.0b
High N 524b 62d 43.4c 142bc 8.1b
Low K 603ab 11.7a 358cd 60.6a 14.9a
High K 5086  7.5cd 50.9ab 10.3bc  7.3b

* Data were taken on 18 days after inoculation.

Y Low N and High N stand for 2 and 20 me * liter' NOg-N,
and Low K and High K stand for 1 and 12 me - liter™" K,
respectively. Other major elements were same as 1 unit of
Enshi- shoho solution (Control).

* Different letters within the column mean significant
difference by Duncan’s new multiple range test at 5% level.
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Table 5. Effect of double concentration of P, Ca and Mg and
osmotic pressure of the nutrient solution on the
occurrence of downy mildew in two cucumber cultivars.

Days to appearance of symptom

Treatment (Days after inoculation)
Osmotic Nutrient Pretty Poinsett
pressure solution (susceptible) (resistant)
Standard® Std (Control) ~ 4.7cd” 9.0a
4.0 PXx2 5.7bcd 9.3a
( X 10'Pa) CaXx?2 7.7abc 8.0a
Mg X 2 5.0bcd 9.0a
Low K 3.7d 8.0a
Double¥ Std X 2 9.0a 10.3a
8.0 +NaCl 8.0ab 11.0a
( X 10"Pa) +PEG 5.3bed 9.3a
Cultivar (c) bl
Treatment (t) *
X () ns

Z Std, P X 2, Ca X 2, Mg X 2, and Low K indicate 1 unit of
Enshi- shoho solution, PO,~P 8,Ca 16, Mg 8,and K 1
me - liter! of the nutrient solution, respectively. Other
major elements were same as Std.

¥ Std X 2, +NaCl and +PEG mean the osmotic pressure was
doubled by double concentration (2 units) of Std, or by
adding NaCl or PEG to Std.

X Different letters within the column mean significant
difference by Duncan’s new multiple range test at 5% level.

¥ ns, *, ** indicate non- significance or Significanoe atP<

0.05 and 0.01, respectively.

Table 4. Correlation coefficients (r) between several criteria of cucumber plant
and the total lesion area of downy mildew (n=8).

X Total lesion area’(dm?)

Criteria of cucumber plant® Pretty Poinsett
(susceptible) (resistant)
Shoot dry weight (gDW - plant™") 0.9602** -0.8958**
N content of the leaves (mg* g 'DW) 0.5236ns 0.6496ns
K content of the leaves (mg* g~ DW) 0.3909ns 0.4568ns

? Data were taken on 18days after inoculation.

¥ ps, ** indicate non- significance or significance at P <0.01.
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Table 6. Effect of double concentration of P, Ca and Mg, and osmotic pressure of the nutrient solution on the shoot dry
weight, osmotic pressure of 3rd petiole sap and the development of downy midew in two cucumber cultivars.

Treatment Shoot dry Osmotic Total lesion Rate of lesion
Osmotic Nutrient weight® pressure’ area’ area in total leaf
pressure solution ® (X 10°Pa) (dm®) area’(%)
Pretty (susceptible)
Standard® Std (Control) 45.6a" 6.2¢ 66.8a 34.6a
4.0 PXx2 42.8ab 6.5d 62.1a 27.6ab
(X 10*Pa) Cax2 43.7ab 6.6cd 42.8b 26.2ab
Mg X 2 49.3a 6.6cd 57.1ab 30.6ab
Low K 8.5¢ 7.0ab S.1c 23.7b
Double® Std X 2 46.5a 6.8bc 9.5¢ 4.8¢c
8.0 +NaCl 34.8b 7.0a 11.6c 11.3¢ -
( X 10%Pa) +PEG 33.8b 6.6cd 8.7¢ 7.0¢
Poinsett (resistant)
Standard® Std (Control) 32.4ab 6.2¢ 5.0a 3.6ab
4.0 PXx2 28.9ab 6.3bc 3.5ab 3.2ab
(X 10'Pa) CaX2 27.4bc 6.4abc 3.8ab 2.4ab
Mg X 2 33.2a 6.5abc 4.5a 4.2a
Low K 5.9e 6.7abc 0.8¢c 3.6ab
Double* Std X 2 23.1c 6.9ab 1.9b¢ 2.1ab
8.0 +NaCl 22.5¢ 7.0a 1.1c 1.3b
( X 10'Pa) +PEG 16.6d 6.8abc 1.2¢ 1.9ab

* Data were taken on 18 days after inoculation.

¥ 8td, P X 2, Ca X 2, Mg X 2, and Low K indicate 1 unit of Enshi- shoho solution, PO,-P8,Cal6,Mg8,and K 1
me - liter™ of the nutrient solution, respectively. Other major elements were same as Std.
* Std X 2, +NaCl and +PEG mean the osmotic pressure was doubled by double concentration (2 units) of Std, or by

adding NaCl or PEG to Std.

¥ Different letters within the column of each cultivar mean significant difference by Duncan’s new multiple range test

at 5% level.
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y = - 80.927x + 570.78
r = 0.8255™

60

40 ¢

Poinsett (resistant)

y = - 5.0624x + 36.081

2 r = - 0.8744"

Total lesion area ( dm®-plant™)
o

6.0 6.5 7.0 7.5

Osmotic pressure of petiole sap
( X10°Pa)

Fig. 1. Correlation between osmotic pressure of 3rd petiole sap
and total lesion area of downy mildew in two cucumber
cultivars.

Data were taken on 18 days after inoculation (n =8 ).
** Significance at P < 0.01.
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