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ABSTRACT

Effect of phosphorus fertilizer soil application
at 30 Kg P,0 . combined with three levels of nitrogen,
i.e. 0 Kg ¥ (P Ny)» 40 Kg N (P X)) and 80 Kg ¥ (P N,)/
feddan (1.038 acre), together witg applying five fungi-
cides namely Benlate, Bavistin, Bayleton-25, Tri-Miltox
forte and Eleaintary Sulphur on growth, yield and
its components of Beit-Alpha and Amira-2 cucmber
ciitivars were studied. Infection severity of powdery
and downy mildew diseases as affected by the above
mentioned factcrs was also assesed.

Obtained results 1indicated that mos:t studied
growth parameters, yield and its components as well
as % of infection with both mildew diseases were ‘uch
increased when P N, fertilization level was applied
coapared with P No ofne.

dmira-2 cv., produced higher no. of leaves,
branches, fresh weight/plant as well as no. of fruits
and yield/plant but lower percentage of dry weight
and average fruit weight than Beit-Alpha one. The
latzer cv. was more susceptible to infection with
powdery and downy mildew diseases particularly 35
davs after sowing than the first one. At 55 days
after sowing., both cvs. were equall!y and severily
affected by downy mildew infection.

The 1interactive effect between N-fertilization
level and cucumber cultivar reached to level of signi-
ficancy only in case of no. of leaves/plant. Irs
highest figure was obtained in Amira-2 plots received
the 3rd (P N2) fertilization level.

*

Beit-Alpha c¢cv. sprayed with Bavistin had the
highest values of stem length, no. of branches 2znd
dry weight/plant, however, dmira-2 cv. sprayed with
the same fungicide produced the highest no. of leaves/
plant. While, dusting Sulphur caused great reduction
in dry weight/plant of both tested cvs., that received
P N, fertilization level.
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Number of plants which still survived/plot seemed
to be significantly affected by fungicides but not
fertilization treatments. The highest number of plants/
ploc, consequently the best yield/plot were in plots
sprayed with Benlate received P N, fertilization level,
however., Tri-Miltox gave the highest vield at level
of individual plant of both tested cultivars.

Development of infection with powdery and downy
mildews was greater on control plants (without fungi-
cides) that received the highest fertilization level
(P N,). However, regardless type of mildew disease,
all tested fungicides could supress average of disease
severity and increase growth and fruit production
of cucumber plants at all tested levels of fertilizat-
ion. Tri-Miltox at 0.25% applied four times at 10
days intervals starting at appearance of first disease
symptoms considered the best fungicidal treatment
for controlling both powdery downy mildews infection
on cucumber plants under field conditions.

INTRODUCTION

Cucumber, Cucumis sativus L., is one of the most
popular cucu-bitacious crops. It is planted for its
fruits whict are locally consumed or exported to
increased national income. Cucumber plants are attacked
by several serious diseases (Bedlan, 1986). However,
powdery mildew caused by Ervsiphe cichoracearum and
Sphaerothica fuliginea and downy mildew caused by
Pseudoperonospora cubensis are the most destructive
diseases because their considerable damage on the
obtained yield and its quality (Sumner & Phatak, 1987).
Resistant cultivars in combination with effective
fungicides and/or suitable agricultural prac-ices
should be used for controlling such serious diseases
(Palti & Cohen, 1980; Varady & Ducrot, 1985; Sumner
& Phatak, 1987).

Development of powdery mildew (S. fuliginea)
appeared to be favoured by night/day temp. regimes
of 15/21°C rather than one of 21/27°C. (Munger, 1979),
however, outbreak of downy mildew (P. cubensis) was
occurred under high humidity and warm night conditions
(Forsberg, 1986). Formerly, Cohen and Eyal (1980)
recorded that the optimum temperature for downy mildew
infection on cucumber in darkness at 2 & 4 hrs of
wet period was 25 & 15°C, respectively, They attributed
the high incidence of this disease in dry seasons
in semi-aried areas due to dew which is the major
source of free leaf moisture.

Fertilizers added to the soil particularly, that
containing N in sufficient amounts, is very important
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for improving plant growth and elevating crop product-—
ion (El-Beheidi et al., 1978; Abo-Sedera, 1990).
It is known, however, that high levels of nitrogen
predispose host plant toward disease. The vigourous
vegetaive growth of the host rendered it, in general,
more susceptible, particulary, to obligate parasites
such as rusts and mildew diseases and favourable to
disease development (Sirry et al., 1970; Tomesh &
Strukmeyer, 1979; Aly et al., 1987).

Fungicides also, are differed in their efficacy
and several of them were used in different schedules
and rates for controlling infection with powdery and/or
downy mildews of cucumber and other cucurbits (Abol-
wafa et al., 1976; Makram et al., 1983; Varady and
Ducrot, 1985; Sumner and Phatak, 1987).

The present work was done to study the individual
effect. of fertilization, cucumber cultivar variation
and fungicidal application as well as their interactive
effects on vegetative growth, yield and its components
and infection with powdery mildew on two cucuaber
cvs. Incidence of downy mildew disease as affected
by these three factors and interaction between them
was also investigated. )

MATERIALS AND METHODS

Cucumber seeds of two cultivars namely Beit-Alpha
and Amira-2 were planted on June 7th, 1990 and June
1st, 1991 at the Exp. Fara of Fac. of Agric.,
Moshtohor, Zagazig Univ., on one side of ridges 3.5
m long and 0.8 m wide at hills 30 cm apart. The expri-
mental plot was consisted of three ridges with an
area of about 1/500 fed. (8.4 m'). Two plants were
left per each hill at thining time.

For fertilization, calcium superphosphate (15%
2 } and ammonium,K nitrate (33.3% N) were used ag
sou?ces of phosphorus (P) and nitrogen (N), respect— i
ively, Three levels of fertilization were suggeste&?
as follow: the 1st level is phosphatic fertilizer
alone at a rate of 30 Kg P Os/feddan (P NO), however,
the 2nd (P N,) and the 3;& ones were as the lst but
containing N 'fertilizer at rates of 40 and 80 Kg N/
feddan, respectively. Required amounts of P were
added to the soil at sowing time whereas those of
N were divided into two equal portions and added at
20 and 30 days after sowing, in respective.

The used fungicides were Benlate 50% WP (Benomyl),
Bavistin 50% WP (carbendazim), Bayleton 25% WP (tri-
adimefon), Tri-Miltox forte 47.5% WP and Elemintary
Sulphur at rates of 0.03, 0.03, 0.025 and 0.25% for



Egypt. J. Appl. Sci., 8 (2) 1993 575

the first four fungicides in order listed, however,
the last one (Sulphur) was applied twice at rates
of 25 and 40 Kg/feddan. Additional treatment without
fungicides was served as control.

The experiments were conducted in split-split
plot design with three replicates, in which the
fertilization levels were arranged in the main plots,
while, cucumber cvs. and fungicides including control
were introduced in sub-plots and sub-sub-plots (exp.
plots), respectively. The tested fungicides except
Sulphur, were sprayed four times at 10 days intervals
starting as soon as first symptoms of powdery mildew
disease was appeared. However, Sulphur was dusted
twice, i.e. the first timed as above and the 2nd one
was 20 days after. at 40 days after sowing (during
flowering stage), five plants were randomly choosen,
taken off as a representative sample from each experi-
mental plot and used to measure vegetative growth
characters which were expressed as stem length (cm),
number of leaves and branches, fresh and dry weights
(g) per plant. Dry matter percentage for each
particular treatment was also calculated. At harvesting
time, number of plants/plot was counted, fruits were
picked at 2-3 days intervals, then counted and weighed.
Finally, number of fruits and its weight (Kg)/plot
and average of fruit weight were estimated. Number
of fruits and yield (g)/plant were "also calculated.

Disease assessment:

The following disease rating scale was prepared
to facilitate disease assessment on cucumber plants
infected with powdery and/or downy mildew diseases
under field conditions. Characterstic symptoms of
each mildew disease as described by Pandey (1982)
and shown in Fig. (1) were taken into consideration:

0 = No infection.

1 = Very weak infection (few matured leaves had up to
10 whitish or yellowish brown spots/leaf).

2 = Weak infection (most of the matured leaves had
up to 10 whitish or yellowish brown spots/leaf).

3 = Moderate infection (all matured leaves infected,
whitish or brownish spots covered up to 25% of
leaf area.

4L = Severe infection (25% up to 50% of leaf area of
most matured leaves covered with whitish or brown-
ish spots.

5 = Very severe infection (mcre than 50% of leaf area
of most matured leaves covered with whitish or
brownish spots, some leaves dried and defoliated,
the youngest leaves only still green.
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Fig.(l): Symptoms of mixed infection with powdery and downy
nildews diseases on leaves of Beit-Alpha cucumber
cv. (above), and severe infection with downy mildew
on the same cv. (down) at 55 days after sowing.
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Table (1): Day and night temperatures as well as
percentage of relative humidities (RH)
during June and July of 1990 & 1991 in
the region surrounding the experiment.

June July

Year RH Temperature Aver- RH Temperature Aver-—

--------- age --—--===-=  age

4 Day Night °C z Day Night °C
1990 Maximum 96.0 37.6 21.4 29.50 98,0 36.4 22.5 29.45
Minimum 22.0 26.9 12.5 19.70 22.0 3l.4 17.3 24.35

Mean 59.0 32.3 16.9 - 60.0 33.9 19.9 -
1991 Maximum 90.0 38.6 21.7 30.15 98.0 35.4 21.9 28.65
Minimum 20.0 30.8 13.5 22.15 29.0 30.6 17.5 24.05

Mean 55.0 34.7 17.6 - 63.5 33.0 19.7 -

Disease index was assessed twice, i.e. 35 and
55 days from sowing, respectively. Infection with
mildew diseases wvas evaluated on twenty plants/plot
randomly choosen for each time. . Each plant given
a rating, as described above. The ratings were
converted to indices for each particular mildew disease
using the equation suggested by Horsfall and Heuberger
(1942).

All obtained dats were subjected to statistical
analysis according to Thomas and Hills (1975).

RESULTS AND DISCUSSION
Vegetative Growth:

Data presented in Table (2) show clearly that
the tested cucumber cvs. were significantly varied
in their vegetative growth, Amira-2 cv. plant had
higher number of leaves, branches and fresh weight/
plant and lower values of stem length and percentage
of dry weight than Beit-Alpha cv. ones. No significant
differences were detected between these two cvs. in
case of dry weight/plant.

The obtained results decleared, regardless
cucumber cv., that most of the measured vegetative
growth parameters were significantly affected by the
tested fertilization levels. In this regard, stem
length, number of leaves and fresh weight/plant were
significantly increased by using either the 2nd or
the 3rd fertilization levels in comparison with the
1st one. However, increments in number of branches
and dry weight/plant reached limits of significancy
in case of applying the 2nd level of fertilization,



578  Egypt. J. Appl. Sci., 8 (2) 1993

Table (2): Effect of fertilization level, fungicides, and
cultivar and their combinations on vegetative
growth parameters of cucumber cultivars (Average
of 1990 and 1991 seasons).

Treatments Stem length No. of No. of
Fungi~ Fertili- (cm) leaves/plant branches/plant
cides zation T 77T TTTTTTTTTETTTT TmooommoommTeT

levels Beit~ Amira Mean Beit- Amira Mean Beit- Amira Mean

* Alpha -2 Alpha -2 Alpha -2
Control P NO  69.7 74.4 72.1 21.5 19.7 20.6 2.0 3.0 2.5
Benlate P NO  86.3 76.0 81.2 25.7 27.1 26.4 2.3 3.0 2.7
Bavistin P NO 102.3 85.6 94.0 28.7 28.5 28.6 2.0 3.0 2.5
Bayleton P NO  70.7 75.7 73.2 22.7 20.3 21.5 2.0 3.3 2.7
Tri-Miltox P NO  92.0 79.3 85.7 31.1 27.4 29.3 2.3 3.3 2.8
Sulphur P NO  84.7 79.0 81.9 24.8 24.5 24.7 2.0 3.0 2.5
Control’ P N1  85.7 82.0 83.9 24.6 28.0 26.3 2.3 4.3 3.3
Benlate P NI  88.3 88.3 88.3 29.0 30.7 29.9 2.7 4.3 3.5
Bavistin P NI  104.0 91.0 97.5 31.8 41.7 36.8 3.7 4.0 3.8
Bayleton P N1  85.7 83.1 84.4 32.0 34.7 33.4 2.7 4.3 3.5
Tri-Miltex P N1 93,7 82,5 88,1 32.5 31.0 31.8 2.7 3.3 3.0
Sulphur P N1 86.1 82.3 84.2 26.7 30.0 28.4 2.7 4.3 3.3
Control P N2 94,0 85.3 89.7 25.8 31.3 28.6 2.7 4.0 3.4
Benlate - P N2 100.3 S8.4 94.4 28.2 36.3 32.3 3.0 4.3 3.7
Bavistin P N2 109.0 96,3 102.7 33.5 43.7 38.6 4.0 4.7 4.4
Bayleton P N2, 99.0 6.9 93.0 37.2 40.0 38.6 4.0 4.7 4.4
Tri-Miltox P N2  98.0 26.4 92.2 31.7 36.6 34.2 3.0 4.3 3.7
Sulphur P N2  89.3 87.1 88.2 27.9 32.1 30.0 2.7 4.0 3.4
PNO 8.3 78.3 81.3 25.8 24.6 25.2 2.1 3.1 2.6
PNl 90.6 84.9 87.8 29.4 32.7 31.1 2.8 4.2 3.5
P N2 98.3 88.4 93.4 30.7 36.7 33.7 3.2 4.3 3.8
Control 83.1 20.5 81.9 24.0 26.3 25.2 2.3 3.3 3.1
Benlate 91.6 84.2 57.9 27.6 31.4 29,5 2.7 3.9 3.3
Bavistin ©105.1 -91.0 98.1 31.3 38.0 34.7 3.2 3.9 3.6
Bayleton 85.1 81.9 83.5 30.6 31.7 31.2 2.9 4.1 3.5
Tri-Miltox 9.6 82.7 88.7 31.8 31.7 31.8 2.7 3.6 3.2
Sulphur 86.7 82.8 84.8 26.5 28.9 27.7 2.5 3.8 3.2
Mean for cvs. 1.0 83.9 -~ 28.6 3L.3 - _ 2.7 3.9 =

S e o e o e e e e o e o i o o T e U e e e i e e A i S o o - i o A T T o o P e o

# P = 30 Kg PZOS' N1 = 40 Kg N, N2 = 80 Xg N/feddan, respectively.
L.S.D. at 0.05 level

Cultivars ol 2.38 1.27 0.23
Fertilization level "N" 2.26 1.29 0.35
Fungicides "F" 5.14 2.77 n.s.
CxN n.s. 3.06 n.s.
CxP 7.27 3.92 0.86
NxF n.s. 4.80 n.s.
CxNxF n.s. n.s. n.s.
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Table (2): Continue

Treatments Fresh weight/ Dry weight/ Dry weight
Fungi~- Fertili- plant (g) plant (g) 4
cides  zation -gorr-oninsc--~ WIETAmIra DT BelfT Amira ST

levels  4joha -2 Mean ,jpp, _5 Mean i, ", Mean

Control P NO 110.2 129,1 119.7 11.38 11.92 11.65 10.27 9.23 9,75
Benlate P NO 130.0 134.2 132.1 13.65 12.73 13.19 10.57 9.47 10.02
Bavistin P NO 159.0 170.1 164.6 17.43 14.58 16.01 10.93 8.57 9.75
Bayleton P NO 145.1 153.8 149.5 14.08 14.68 14.38 9,70 9.53 9.62
Tri-Miltox P NO  140.3 142.0 141.2 15.09 12.88 13.99 10.73 9.07 9.90
Sulphur P NO 134.2 140.5 137.4 13.43 11.66 12.55 10,00 8.30 9.15

. «Control P N1 140.0 147.6 143.8 14.76 14.08 14,42 10.53 9.53 10.03
“#f Penlate P N1 146.7 153.9 150.3 16.26 14.87 15.57 11.10 9.65 10.38
i Bavistin P N1 190.0 198.8 194.4 19.86 19.88 19.87 10.40 10.00 10,20
! BBayleton P N1 158.6 178.3 168.5 15.43 15.87 15.65 9.73 8.90 9.32
(iTri-Miltox P N1 161.6 179.7 170.7 16.69 17.26 16.98 10.30 9.60 9.95
+~#Sulphur P N1 152.1 157.2 154.7 16.02 14.08 15.05 10.33 8.97 9.75
Control P N2 149.4 155.6 152.5 15.53 14.27 14.90 10.40 9.17 9.79
Benlate P N2 153.2 158.6 155.9 16.91 14.59 15.75 11.07 9.20 10.14
Bavistin P N2 211.0 229.9 220.5 21.97 21.39 21.59 10.33 9.30 9.82
Bayleton P N2 167.9 199.8 183.9 16.06 18.50 17.28 9.53 9.30 9.42
Tri-Miltox P N2  167.9 189.0 178.5 16.09 18.08 17.09 9.57 9.57 9.57
Sulphur P N2 151.7 161.0 156.4 14.81 13.62 14.22 9.77 8.47 9,12
P NO 136.5 145.0 140.7 14.18 13,07 13.63 10.37 9.03 9.70

P NI  158.2 169.3 163.7 16.50 16.01 16.26 10.43 9.44 9.94

P N2 166.9 182.3 174.6 16.70 16.74 16.72 10.11 9.17 9.64

i

#MControl 133.2 144,1 138.7 13.89 13.42 13.60 10.40 9.31 9.86
i Benlate 143.3 148.9 146.1 15.61 14.06 14.84 10.91 9.44 10.18
4 Bavistin 186.7 199.6 193.2 19.69 18.62 19.16 10.55 9.29 9.92
i “Bayleton 157.2 177.3 167.3 14.86 16.25 15.56 9.65 9.24 9.45
“Tri-Miltox 156.6 170.2 163.4 15.96 16.07 16.02 10.49 9.41 9.95
Sulphur 146,0 152.9 149.5 14.75 13.12 13.94 10.10 8.58 9.34
Mean for cvs., 153.8 165.5 _ _——_15.79 15,27 _— _10.30 9.21 __—

s e o e e S st i S o e e e S e . e e e e . e e s e e e Bl T e o e e s o o T e T e e e e

# P = 30 Kg PZOS' N1 = 40 Kg N, N2 = 80 Kg N/feddan, respectively.
L.S.D. at 0.05 level.

Cultivars "cr 3.92 n.s, 0.27
Fertilization level "N" 6.00 1.18 n.s.
Fungicides S 6.71 1.10 n.s.
Cx N n.s. n.s. n.s.
CxF n.s. 1.56 0.78
NxF 11.63 n.s. n.s.
CxNxF n.s. n.s. n.s.
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as the differences between the 2nd and 3rd levels,
in this respect, were not significant. On contrast,
percentage of dry weight was the only growth parameter
which seems to be unaffected by fertilization level
which may depends primarily upon the genetic components
of the tested cultivars. The favourable effect of
fertilization on growth of cucumber plants which stated
herein are, generally 1in agreement with El-Beheidi
et al. (1978) and Abo-Sedera (1990).

A1l studied characters, except number of branches
and percentage of dry weight, were significantly
affected by fungicidal treatments. Cucumber plants
sprayed with Bavistin showed the highest values of
stem length, number of leaves, fresh and dry weight/
plant, while those dusted with Sulphur as well as
control ones (without fungicide) produced the lowest
number of leaves and dry weight/plant without signifi-
cant differences between them. Bayleton treatment,
however, resulted in the lowest increment of stem
length although, it caused significant increases in
other studied vegetative growth parameters. The
enhancement occurred in plamt growth after fungicidal
application, in general, was expected, mainly because
of its efficiency in controlling mildew diseases
(Table, 4). Moreover, some fungicides 1like Bavistin
and Benlate proved side benificial growth regulating
effects on cucumbers as mentioned by Nene and Thapliyal
(1979). On the other hand, depressive effect of fungi-
cides on stem length was observed also by Paulus et
al. (1980). Phytotoxicity due to Sulphur treatment
was not detected during this work, but plants treated
with such fungicide could not grow vell. Growth
characters of Sulphur-treated plants were, in general,
lower than their correspondings in other tested
fungicidal treatments. Dusted Sulphur might reduce
photosynthesis process carried out by treated green
leaves.

Regarding effect of combination between cultivar
and fertilization level, the same data in Table (2)
showed that number of leaves/plant was significantly
affected. In this respect, number of leaves/plant
of Amira-2 cv. responded positively and significantly
by using the 2nd and 3rd fertilization levels, however,
differences between such two levels were not signifi-
cant in case of Beit-Alpha cv. In fact, the amount
of N-fertilizers required for optimum vegetative growth
of different cvs. may be varied.

All measured parameters of vegetative growth
(except dry weight/plant) were significantly affected
by the interaction between cultivar and fungicide
treatment. In this regard, Beit-Alpha cv. sprayed
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with Bavistin produced the longest stem length, highest
number of branches and dry weight/plant, moreover,
Amira-2 c¢v. sprayed with the same fungicide resulted
in the best number of leaves/plant. The highest
percentage of dry weight, however, was givin by Beit-
Alpha cv. sprayed with Benlate. On the other side,
Amira-2 cv. treated with Bayleton and Sulphur gave
the shortest stem length and lowest dry weight/plant,
in respective. It is interest to state here that
there was no significant differences between controls
(without fungicide) of both tested cvs. in their stem
length, number of leaves or dry weight/plant.

The interactive effect between fertilization
and fungicide reached the level of significancy in
case of number of leaves and fresh weight per plant.
In this point, cucumber plants received the 3rd level
of fertilization, sprayed with Bavistin or Bayleton
produced the best fresh weight and highest number
of leaves/plant, respectively. The tabulated data
(Table, 2) showed also that reaction of plant growth
against Bayleton treatment seems to be stimulated
by increasing level of N-fertilization.

Yield Production and Severity Infection with Powdery
and Downy Mildew Diseases:

The obtained results show clearly that the tested
cucumber cvs. were significantly varied in their yield
and disease reaction. Data in Table (3) illustrated
that yield/plant was in general higher in Amira-2
cv., than Beit-Alpha one, but number of fruits and
its weight/plot were significantly higher for Amira-
2 cv. than the corresponding values of Beit-Alpha
cv. On contrast, the average fruit weight was signifi-
cantly larger in Beit-Alpha c¢v. than in Amira-2 cv.
one.

Regarding reaction against mildew diseases, data
in Table (4) illustrated that although infection with
powdery mildew was increased by time, but it was more
pronounced at 35 days after sowing than infection
with downy one, The latter disease became much more
severe at 35 days after sowing than the first one.
These results could be attributed to vigorous growth
of cucumber plants by ageing and/or suitable wheater
conditions as shown 1in Table (1) which were more
favourable for development of downy mildew infection
than the powdery mildew one., Such results are supported
by those of Munger (1979) who stated that powdery mildew
of cucumber is favoured by 15/21°C rather than 21/27°C
temperatures. On the other side,Ullasa and Amin (1988)
found that day temperature of 25-30°C, night temperat-
ure of 15-21°C and RH more than 75% favoured the
infection of Luffa acutangula by P. cubensis. The
same data in Table (&) proved that powdery mildew
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Table (3): Effect of fertilization level, fungicide, and
cultivar and their combinations on number of
survived plants/plot, yield and its components
of cucumbers (Average of 1990 and 1991 seasons).

Treatments No. of survived No. of / Fruit weight
Fungi- Fertili- plant/plot fruits/plant (g) average
cides zation === =——emess——ee Ceec—emc—ccocoee see s e e e e oo

levels Beit- Amira Beit—- Amira Beit~- Amira
* Alpha -2 1830 aypha -2 Mean yyipa - Mean
Control P NO 39.7 42.3 41.0 0.93 1.14 1.04 73.2 71.2 72.2
Benlate P NO 43.3 44,3 43.8 1.22 1.35 1.29 75.9 74.4 75.2
Bavistin P NO 42.7 42.3 42,5 1.23 1.26 1.25 73.3 73.6 74.5
Bayleton P NO 41,3 43,7 42.5 1.19 1.28 1.24 73.8 72.0 72.9
Tri-Miltox P NO 40,0 42,7 41,4 1.28 1.40 1.,34.75.8 74.3 75.1
Sulphur P NO 40.3 43.0 41,7 1.28 1.30 1.29 74.0 73.1 73.6
Control P N1 38.7 41.0 39,9 1.34 1.38 1.36 82,7 80.8 81.8
Benlate PNl 44,3 43,7 44.0 1.45 1,57 1.51 90.3 88.2 89.3
Bavistin P N1 41,7 41.0 41.4 1.44 1.46 1,45 88.1 86.1 87.1
Bayleton P N1 41.3 41.3 41.3 1.38 1.33 1.46 87.6 86.4 87.0
Tri-Miltox P N1 39.7 41.7 40.7 1.56 1.69 1.63 90.4 87.9 89.2
Sulphur PN 41.0 42.3 41,7 1.46 1.30 1.48 84,2 82.9 83.%
Control P N2 37.3 39,7 238.5 1.45 1.55 1.50 86.6 8.6 86,1
Benlate P N2 42,7 43.0 42,9 1.68 1.68 1.68 90.0 89.5 89.8
Bavistin P N2 40.7 39.7 40.2 1.60 1.70 1.65 89.3 86.9 83.1
Bayleton P N2 40.3 40,0 40,2 1.55 1.72 1.64 91.9 87.4 89,7
Tri-Miltox P N2 39.3 41.0 40.2 1.70 1.79 1.7591.0 88.2 89.b
Sulphur P N2 39.7 42.0 40,9 1.52 1.60 1,56 87.2 87.0 87.1
P NO 41.2 43,1 42,2 1.19 1.29 1.24 74.7 73.1 73.9
P N1 41.1 41.8 41,5 1.44 1.52 1.48 B7.2 85.4 86.3
P N2 40.0 40,9 40.5 1.58 1.67 1.63 89.3 87.4 88.4
Control 38.6 41.0 39.8 1.24 1.36 1.30 80.8 79.2 80.0
Benlate 43,4 43,7 43,6 1.45 1.53 1.49 85.4 84.0 84.7
Bavistin 41.7 41.0 41.4 1.42 1.47 1.45 84.2 82.2 83.2
Bayleton 41.0 41.7 41.4 1.37 1.531 1.54 84,4 81.9 83.2
Tri-Miltox 39,7 41.8 40.8 1.51 1.e3 1.57 85.7 83.5 84.6
Sulphur 40.3 42.4 41,4 1,42 1,47 1.44 81.8 81.0 8l.4
“Hean_for cvs. __ 40.8 41,9 _ — 1,40 1.49 — 83.7 82.0 - __
% P = 30 Kg P2OS’ N1 = 40 Kg N, N2 = 80 Kg N/feddan, respectively.
L.S.D. at 0.05 level
Cultivars e 0.99 n.s. 1.1
Fertilization level "N" n.s. 0.05 2.7
Fungicides "p" 1.17 0.06 2.7
CxN n.s. n.s. n.s
CxF n.s n.s. n.s
NxF n.s n.s. n.s
CxNxPF n.s n.s. n.s
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Table (3): Continue.

Treatments Yield/plant No. of Yield/plot
Fungi- Fertili- (g) fruits/plot (Xg)
cides  zation —em—mmeemeeeemee

levels Beit- Amira Beit- Amira Beit- Amira

» Alpha -2 Mean gy, Ty Mean U007 O Mean
Control P NO 68.2 81.3 74.8 37.0 48.3 42.7 2,71 3.44 3.08
Benlate P NO 92.9 100.3 96.6 53.0 59.7 56.4 4.02 4,44 4,23
Bavistin P NO 92.9 92,7 92.8 52,7 53.3 53.0 3.97 3.92 3.95
Bayleton P NO 88.1 92.3 90.2 49.3 56.0 52.7 3.64 4.03 3.84
Tri-Miltox P NO 97.2 103.9 100.6 51.3 59.7 55.5 3.89 4.44 4,17
Sulphur P NO 94.9 95.2 95.1 51.7 56.0 53.9 3.83 4.09 3.96
Control P N1 111.1 111.7 111.4 52.0 56.7 54.4 4.30 4.58 4.44
Benlate P N1 131.1 138.7 134.9 64.3 68.7 66.5 5.81 6.06 5.94
Bavistin P N1 126.8 126.0 126.4 60.0 60.0 60.0 5.29 5.17 5.23
Bayleton P N1 121.5 131.7 126.6 57.3 63.0 60.2 5.02 5.44 5.23
Tri-Miltox P N1 141.2 148,2 144,7 62.0 70.3 66.2 5.60 6.18 5.89
Sulphur P N1 123.2 124.1 123.6 60.0 63.3 61.7 5.05 5.25 5.15
Control P N2 125.4 133.0 129.2 54.0 61.7 57.9 4.68 5,28 4.98
Benlate P N2 151.1 150.5 150.8 71.7 72.3 72.0 6.45 6.47 6.46
Bavistin P N2 142.6 147.3 145.0 65.0 67.3 66.2 5.80 5.85 5.83
Bayleton P N2 142.2 150.0 146.1 62.3 68.7 65.5 5.73 6.00 5.87
Tri-Miltox P N2 154.5 157.7 136.1 66.7 73.3 70.0 6.07 6.47 6.27
Sulphur P N2 132.5 139.4 135,9 60.3 67.3 63.8 5.26 5.86 5.36

P NO 89.0 94.3 91.7 49.2 55.5 52.3 3.68 4.06 3.87

P N1 125.8 130.1 128.0 59.3 63.7 61.5 5.18 5.435 5.31

P N2 141.4 146.3 143.9 63.3 68.4 65.9 5.67 5.99 5.83
Control 101.6 108.7 105.1 47.7 55.6 51.6 3.90 4,43 4.17
Benlate 125.0 129.8 127.4 63.0 66.9 65.0 5.43 5,66 5.34
Bavistin 120.8 122.0 121.4 59.2 60.2 59.7 5.02 4.98 53,00
Bayleton 117.3 124.6 121.0 56.3 62.6 59.4 4.80 5.16 4,98
Tri-Miltox 131.0 136.6. 133.8 60.0 67.8 63.9 5.19 5.70 5.44
Sulphur 116.9 119.6 118.2 57.3 62.2 59.8 4.71 5.07 4.89
_Mean_for cvs. __118.7 1248 T3 TEIS TSI 517 —

—-._-_...._____..-.__-...--—--—-——-—-—_—-—-----—-—----—.._-__._-___-_

275
L.S.D. at 0.05 level
Cultivars "er n.s. 3.34 0.25
Fertilization level "N" 7.26 2.15 0.08
Fungicides "En 6.31 2.13 0.2
Cx N n.s. n.s. n.s.
CxF n.s. 3.01 n.s.
NxF n.s. n.s. n.s.
CxNxF n.s. 5.21 n.s.
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infection was significantly lower on Amira-2 cv. than
Beit-Alpha one eitherr at 35 or 55 days after sowing.
Regarding downy mildew, the same trend was observed
at 35 but not 55 days after sowing where the differ-
ences between the two cvs. were not significant,
This indicated that resistance of Amira-2 cv. against
downy mildew infection may be declined by plant ageing.
The obtained results are in confirmity with those
reported by Dexon (1981) who stated that resistance
in some cvs. is apparent in the early stages of growth,
however, it becomes uneffective as fruits approaches
maturity. Similar results were also stated by Amin
et al. (1982) who found that most of muskmelon variet-
ies under natural conditions, were resistant against
powdery mildew, but all lacked resistance to downy
mildew (P, cubensis). The more susceptable Beit-Alpha
cv. tested herein, had higher dry weight/plant than
the less susceptible Amira-2 cv. one (Table, 2), but
without significant differences between them, The
increment in dry weight/plant of Beit-Alpha cv. could
be attributed to accumulation of metabolic products
in their infected leaves as well as to the rapid growth
and sporulation of the invading mildew pathogens.
In fact, the number of spores produced by these patho-
genes could be reached to astronomical levels. In
point, Tomesh and Struckmeyer (1979) recorded similar
findings where cucumber cv., susceptible to powdery
mildew contained higher nutrient elements than the
resistant one when grown at same nutritional condit-
ions.

Regarding effect of fertilization level on yield
characters, data in Table (3) show that number of
fruits and yield per plant or per plot were sigrifi-
cantly increased by increasing fertilizatien wup to
the 3rd used level. Similar trend was also shown
for downy mildew infection at 35 days and powdery
mildew one at 55 days after sowing (Table, 4). However,
increases in average fruit weight (Table, 3) and
percentage infection with powdery mildew at 35 days
after sowing reached levels of significancy in case
of applying the 2nd level of fertilization. In this
respect, the differences between the 2nd and 3rd levels
were not significant. Increments in infection with
mildews associated with raising fertilization 1level
could be attributed to the resultant vigorous plant
growth (Table, 2) as well as environmental conditions
prevailed (Table, 1) which predisposed plants towards
disease infection. These findings could be supported
by Palti and Cohen (1980) who reported that progress
of downy mildew is determined by leaf wetness, rate
of foliage growth, physiological age of the host plant
and others. Moreover, the present results are in
confirmity with those of Aly et al. (1987) who found
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that barely plants were grow more vigorously when
treated with N fertilizer than with P or K ones.
They added that N-fertilization increased plant
susceptibility against mildew infection in contrast
to P or K-fertilizers. The improved yield and its
components associated with elevating fertilization
levels which stated berein are, generaly in agreement
with Prabhakar et al. (1985) on muskmelon, Abo-Sedera
(1990) on cucumber and Shafshak et al. (1990) on
squash, all found that plant growth and its yield
production were positively affected by 1increasing
level of N and/or P-fertilizers.

With respect to fungicidal effects on yield
characters, data in Table (3) show that plots sprayed
with Benlate followed by those with Tri~-miltox produced
the highest number of fruits and yield (Kg)/plot.
Moreover, the 1latter fungicide, regarding number of
fruits and yield (g)/plant, was the best of all tested
anes, Average fruit weight was significantly higher
in case of Benlate, Tri~-Miltox, Bavistin and Bayleton
treatments than Sulphur and control ones. The same
data show also that number of plants/plot, at time
of harvesting, seemes to be significantly affected
by fungicides rather than by fertilization. Among
tested fungicides, Benlate gave the highest number
of plants/plot compared with other ones. Benlate
when sprayed on leaves, seems to be translocated down
towards roots, consequently protecting them against
root-pathogens that affected plant survivals. Similar
effect was reported by Jalali and Domsch (1975) on
endomicorrhiza in roots of wheat sprayed with Benlate
or TBZ and Buchenauer and Erwin (1972) who found also,
that spraying with Benlate controlled Verticillium-
wilt of stem and/or root inoculated cotton plants.
The highest yield/plot in Benlate-treatments W&s
partially due to such side effect and also due ¢to
its efficiency on controlling powdery mildew infection
(Table, 4). On contrast, because the highest effect-
ivity of Tri-Miltox against mildew diseases particul-
arly the downy one (Table, 4), it gives the highest
yield/plant, and <consequently yield/plot, although
it produced the lowest number of plants/plot. However,
Sulphur and Bayleton: were. quite and equally effective
against both mildew diseases (Table, 4), moreover,
Sulphur-treatment resulted in the lowest average fruit
weight, number of fruits and yield (g)/plant. The
latter fungicide may negatively affected setting and
development of cucumber fruits. Similar effect was
reported by McDaniles and Furr (1930) who found that
Sulphur placed on the Stigma of apple blossms inhibits
pollen germination and hence reduces setting of the
fruit. .
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Table (4):Effect of fertilization level, fungicide, cultivar

and their combinations on incidence of powdery
and downy mildew diseases at 35 and 55 days after
sowing on cucumbers (Average of 1990 and 1991
seasons).

Treatments Powdery mildew Downy mildew Average
Fungi~ Fertili- =~==r--=o-ese—r: moccrc—cmooms oo
cides zation Beit~ Amira Beit- Amira Beit- Amira

leyels  Alpha -2 " Alpha -2 " Alpha -2  Mean

e e e e S e L e S e s S et d e e

Control P NO 6.67 4.22 5.45 1.33 0.89 1.11 4.00 2,56 3.28
Benlate P NO 0.89 0.44 0.67 1.11 0.89 1.00 1.00 0.67 0.84
Bavistin P NO  1.56 1,11 1,34 1.11 1.11 1.11 1.34 1.11 1.23
Bayleton P NO 2.00 0.96 1.48 0.89 0.89 0.89 1.45 0.93 1.19
Tri-Miltox P NO 2.67 1.78 2.23 0.00 0.00 0.00 1.34 0.89 1.12
Sulphur- P NO 2.00 1.11 1.56 0.89 0.67 0.78 1.45 0.89 1.17
Control P N1 6.44 3.78 5.11 1.55 1.33 1.44 4.00 2.56 3.28
Benlate P NI 1.78 0.89 1.34 1.33 1.11 1.22 1.5 1,00 1.28
Bavistin P N1 2.22 2.00 2.11 1.56 1.33 1.45 1.89 1.567 1,78
Bayleton P N1 2.22 2.00 2.11 1.11 1.11 1.11 1.67 1.56 1.61
Tri-Miltox P N1 2.89 2.22 2.56 0.22 0.00 0.11 1.56 1.11 1.3
Sulphur P NI  2.22 1.33 1.78 1.33 0.89 1.11 1.78 1.11 1.45
Control P N2 6.22 4.00 5.11 1.78 1.5 1.67 4.00 2.78 3.39
Benlate P N2 1.5 0.89 1,23 1.55 1.33 1.44 1.36 1.11 1.34
Bavistin P N2 2.22 1.56 1.89 1.78 1.55 1,67 2.00 1.36 1.73
Bayleton P N2 2.89 1.33 2,11 1.33 1.33 1.33 2.11 1.33 -1.72
Tri-Miltox P N2 3.33 1.36 2.45 0.45 0.45 0.45 1.89 1.01 1.45
Sulphur P N2 2.44 1.78 2.11 1.33 1.11 1.22 1.89 1.45 1.67

PNO 2.63 1.60 2.12 0.89 0.74 0.82 1.76 1.17 1.47

PNl 2.96 2.04 2.50 1.18 0.96 1.07 2.07 1.50 1.79

PN2 2.11 1.85 2.48 1.37 1.22 1.30 2.24 1.54 1.89
Control 6.44 4.00 5.22 1.55 1.26 1.41 4.00 2.63 3.32
Benlate 1.41 06.74 1.08 1.33 1,11 1.22 1.37 0.93 1.15
Bavistin 2.00 1.56 1.78 1.48 1.33 1.41 1.76 1.45 1.60
Bayleton 2.37 1.43 1.90 1.11 1.11 1.11 1.74 1.27 1.51
Tri-Miltox 2.96 1.85 2.41 0.22 0.15 0.19 1.59 1.00 1.30
Sulphur 2.22 1.41 1.81 1.18 0.89 1.04 1.70 1.15 1.43
“Mean For cvs.  2.90 1.83  — __1.15 0.97 = _2.03 1.40  — _

.
R e S e R e L e e A e e e o o o e o o e o S et e o e e e e i e e -

L.S.D. at 0.05 level

Cultivars o 0.17 0,07
Fertilization level "N" 0.25 0.15
Fungicides “F" 0.31 0.42
CxN n.s. n.s.
CxF 0.44 n.s
NxF n.s. n.s
CxN«xF n.s. n.s




Egypt. J- Appl. Sci., 8 (2) 1993 587

Table (4): Continue.

Treatments Powdery mildew Downy mildew Average
Fungi~ Fertili- =--=---~=—==—-- ---==-ws=oosoos SossmomomomooTET
cides  zation Beit- Amira Beit- Amira Beit— Amira

levels  Alpha -2 Mean \Iha -2 1880 gippa - ledn
% _Disease_index, 55 days _from sowing
Control PNO 7.78 5.78 6.78 11.78 12.44 12,11 9.78 9.11 9.45
Benlate PNO 2.22 1.33 1.78 9.11 9.55 9.33 5.67 5.44 5.36
Bavistin P NO 3.11 2.22 2.67 9.55 9.33 9.44 6.33 5.78 6.06
Bayleton P NO 4.22 3,33 3.78 8.80 7.11 7.00 5.56 5.22 5.39
Tri-Miltox P NO 4.89 3.33 4.11 5.11 5.78 5.45 5.00 4.36 4.78
Sulphur PNO 4.22 3.55 3.89 7.11 7.56 7.34 5.67 5.56 5.62
Control PNI 8.22 5.78 7.00 13.11 14.67 13.89 10.67 10.23 10.45
Benlate PNl 1.56 1.56 1.56 10.67. 9.55 10.11 6.12 5.56 5.84
Bavistin P NI 2.89 2.67 2.78 11.11 9.3310.22 7.00 6.00 6.50
Bayleton P NI 4.00 4.00 4.00 7.56 8.22 7.89 5.78 6.11 5.95
Tri-Miltox P N1  4.89 4.44 4.67 5.78 6.00 5.89 5.34 5.22 5.28
Sulphur PNIL 4.45 3.3 3.90 7.33 8.00 7.87 5.89 5.67 5.79
Control PN2 8.67 6.67 7.67 17.11 14.89 16.00 12.89 10.78 11.84
Benlate PN2 2.00 1.78 1.89 12.89 12.00 12.45 7.45 6.89 7.17
Bavistin P N2 2.66 3.11  2.89 13,55 12.22 12.89 8.1l 7.67 7.89
Bavleton P N2 4.67 3.56 4.12 8.89 10.00 9.45 6.78 6.78 6.7
Tri-Miltox P N2 5.11 4.66 4.89 6,22 7.11 6.67 5.67 5.89 5.738
Sulphur P N2 4.00 3.78  3.89 8.22 8.67 8.45 6.11 6.23 6.17
PNO 4.41 3.26 3.89 8.26 8.63 8.45 6.34 5.95 6.04
PNl 4.34 3.63 3.98 9.26 9.30 9.28 6,80 6.47 6.63
P N2 4.52 3.93 4,22 11.15 10.81 10.98 7.84 7.37 7.60
Control ) 8.22 6.08 7.15 14.00 14.00 14,00 11.11 10.04 10.58
Benlate 1.93 1.56 1.75 10.89 10.37 10.63 6.41 5.97 6.19
Bavistin 2.80 2.67 2.78 11.40 10.29 10.85 7.15 6.48 6.82
Bayleton 4.30 3.63 -3.97 7.78 8.44 8.11 6.04 6.046 6.04
Tri-Miltox 4.96 &.14 4.55 5.70 6.30 6.00 5.33 5.22 5.28
Sulphur 4.22 3.56 3.89 7.55 8.08 7.82 5.89 5.82 5.86
Mean For s .47 361 = 950 958 = 899 6.60 _ = _
* P = 30 Kg PZOS' N1 = 40 Kg N, N2 = 80 Kg N/feddan, respectively.
L.S.D. at 0.05 level
Cultivars nc" 0.33 n.s.
Fertilization level "N" 0.11 0.35
Fungicides "E" 0.63 0.56
Cx N n.s. n.S.
CxF 0.90 0.79
NxF n.S. 0.97
CxNxF n.s. n.s.
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In general, all tested fungicides were highly
effective in controlling powdery mildew of cucumber,
but all, except Tri-Miltox, were ineffective against
infection with downy mildew particularly when used
up to 35 days after sowing. In this respect, Benlate
and Bavistin were the lowest effective. Similar
conclusion was reported by Nene and Thapliyal (1979).
According to superiority of the used fungicides in
controlling complex infection with both mildew diseases
(average), they could be arranged as Tri-Miltox,
Sulphur, Bayleton, Benlate and Bavistin, respectively.
Although, both Tri-Miltox and Benlate treatments
resulted in highest yield and its components as
discussed before.

All vield characters as well as severity infection
with both mildew diseases were unaffected by the inter-
action between cultivar and fertilization level.
However, number of fruits/plot (Table, 3) as well
as incidence of mildew diseases, vparticularly, at
55 days after sowing (Table, 4) were significantly
affected by the interaction between <cultivar and
fungicide treatment,. In this respect, Amira-2 cv.
sprayed with Tri-Miltox and Beit-Alpha cv. spraved
with Bavleton produced the highest and lowest number
of fruirs/plot, respectively. These results seemed
to be positively correlated with number of fruits/plant
(Table, 3). As for disease incidence, the used fungi-
cides were more effective in controlling powdery mildew
on Amira-2 cv. than Beit-Alpha cv., particularly at
315 days from sowing. Regarding downy mildew infection,
Beit-Alpha cv. treated with Bavistin and Tri-Miltox
had the highest and lowest values, respectively.

The interactive effect between fertilization
level and fungicide reached the level of significancy
in case of downy mildew infection at 55 days after
sowing. The -highest infection with such disease was
found on plants of .control plots (without fungicide)
receving the 3rd level -of fertilization while those
sprayed with Tri-Miltox and fertilized with phosphorus
only (the 1st level) resulted in the lowest infection
with such mildew disease. For any fertilization level,
applying fungicides in general, improved downy mildew
disease control.

) Downy mildew infection which became more severe
at 55 days after sowing seems to be caused little
effect on yield and its components, In point, Palti
and Cohen (1980) stated that losses in yield production
depends on growth stage at infection, rate of foliage
growth and pathogen development.



Egypt. J. Appl. Sci., 8 (2) 1993 589

The data in Table (3) showed that number of
fruits/plot was the only character which affected
significantly by the compound interactive effect
between fertilization level, cucumber cv., and fungi-
cide. It could be noticed that Amira-2 cv. sprayed
with Tri-Miltox and received the 3rd level of fertili-
zation yielded the highest number of fruits/plot.
Orn the other hand, Beit-Alpha cv. without fungicide
(control) or even sprayed with Bayleton and receiving
the 1st 1level of fertilization produced the lowest
number of fruits/plot.

Finally, It could be concluded that Benlate at
0.03% as foliar spraying was the most effective fungi-
cide in controlling powdery mildew disease on cucumber,
however, Tri-Miltox forte at 0.25% was the best one
against downy mildew infection as well as compound
infection with both mildew diseases. Application
should be started as soon as appearance of the first
symptoms of a given mildew disease and reported four
times at 10 days interval. Moreover, cucumber plants
sprayed with any of these fungicides at suggested
rates and schedule were developed better and produced
the highest yield of cucumber fruits especially when

" received the 3rd level of fertilization which contained

30 Kg P (ons)-plus 80 Kg N/feddan (1.038 acre).
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