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Abstract

Mango varieties differed in reaction to powdery mildew. Zebdia
and Dabsha were less susceptible to infection, compared to Sinara Hindi,
White Shamam, Balady and Pairie. Taymour and Sokari Momtaz are the
most susceptible.

Total sugars in healthy young leaves of the less susceptible varie-
ty (Zebdia) were lower than in the highly susceptible variety Taymour.
Zebdia variety exhibited higher amounts of reducing sugars than the
highly susceptible Taymour. Resistant old leaves of the two tested varie-
ties contained less total sugars than the highly susceptible young leaves.
On the other hand, infection with powdery mildew reduced total and re-
ducing sugars and chlorophyll content compared to healthy ones.

In field tests with 12 fungicides, the best control of powdery mil-
dew (Oidium mangifera) was achieved with Calaxin, (tridemorph) Kara-
than 35% (Denocap), Nimrod (Bupimate), Sunlayton (triademifron), Tilt-
250 (propiconazole), and Rubigan (Fenarimol).

INTRODUCTION

Mango powdery mildew, caused by Oidium mangifera Berthet, is the most im-
portant disease causing tremendous losses in fruit production under Egyptian condi-



656 M.A. BARAKA et al.

tions. It is widespread in Africa. Asia and America and occurs in Australia (Palii et
al. 1974). Sporadic occurrence of this disease is most troublesome on flowers, and
losses in some seasons were estimated as 20 percent.

Carbohydrate content in relation to disease reaction was studied by many in-
vestigators. Browning (1954) reported that sugars, in general, tended to increase
susceptibility of detached leaves to fungal parasites by providing an extra source of
energy for the invader. Horsfall & Dimond (1956) indicated that powdery mildews
and rusts could be representatives of the high sugar diseases.

Successful control of fungal diseases requires that all susceptible parts of the
plant be thoroughly coated with the fungicide before infection occurs. Parkash and
Singh (1982) proved that all tested fungicides reduced mango mildew incidence but
the best control and yield were obtained by spraying 0.1% carbendazim and 0.2%
benomyl (5 sprays at 10-day intervals). Tridemorph, Microsul (sulphur) and butri-
mate were also effective.

The objective of this study was to investigate the role of carbohydrates in
different mango varieties in relation to reaction to powdery mildew. Also, the effi-
ciency of various fungicides in controlling this disease was studied.

MATERIALS AND METHODS

Varietal reaction:

The reaction of young leaves and inflorescences of local mango varieties Zeb-
dia, Sokari Momtaz, White Sokari, Beautiful Khad, Ewase, Sinara Hindi, Alphons,
Dabsha, Pairie, White Shamam, Taymour and Balady to infection with powdery mil-
dew, in Ismailia Governorate, was tested. Five trees were used per replicate. Dis-
ease severity was recorded according to Townsend and Heuberger (1943) during
1989 and 1990 seasons.

Determination of carbohydrates:

Healthy and infected leaf samples from young and old leaves of Zebdia and
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Taymour varieties were extracted according to the method described by Simons and
Ross (1971). Reducing, non-reducing and total sugars were determined colourimet-
rically with the picric acid method (Thomas and Dutcher 1924).

Determination of chiorophyli:

Healthy and infected leaf samples from young and old leaves of Zebdia and
Taymour varieties were used to determine a, b and total chlorophyll according to
Holden (1965).

Chemical Control:

Twelve different fungicides were tested in Ismailia Governorate, at recom-
mended doses, to study their effect on mango powdery mildew infection. Trees of
Sokari Momtaz variety were sprayed five times starting at the middle of March
1990 and 1991, and at two weeks interval. Five trees were used per replicate. Con-
trol treatment was sprayed with the same amount of water. Mildew severity of.
mango inflorescences was recorded during the first half of May as mentioned be-
fore.

RESULTS AND DISCUSSION

Twelve mango varieties were tested, under field conditions, to study their
response to natural infection with powdery mildew. Data in Table (1) show that dis-
ease severity varied among the different mango varieties tested. Sokari Momtaz and
Taymour were the most susceptible to powdery mildew followed by Sinara Hindi,
White Shamam, Balady and Pairi. Zebdia and Dabsha varieties, on the other hand,
were less susceptible to infection. Leaves of Ewase and Alphons varieties exhibited
severe infection, while the flowers of the same varieties were less susceptible to
infection with powdery mildew. The differences between mango varieties in their
reaction to powdery mildew may be attributed to chemical and/or morphological re-
sistance. Palii et al. (1974) reported that mango varieties showed great differences
in susceptibility to powdery mildew.
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Table 1. Reaction of young leaves and inflorescerices of different mango varieties to

powdery mildew.

Disease severity %
Vekisties 1989 1990
Inflore- Inflore-
Leaves Leaves

scences scences
Zebdia 10.40 8.68 11.25 10.00
Sokari Momtaz 85.73 74.60 89.25 88.75
White Sokari 46.38 17.70 58.75 20.75
Beautiful Khad 51.75 27.73 62.75 37.50
Ewase 61.15 16.87 68.75 20.00
Sinara Hindi 75.60 48.60 74.75 78.75
Alphons 7258 15.00 75.00 15.60
Dabsha 14.40 17.00 14.25 18.75
Pairie 48.55 51.78 62.75 60.75
White Shamam 67.10 68.73 79.00 79.00
Taymour 82.68 85.05 89.75 98.25
Balady 76.30 56.88 69.00 59.50
L.S.D. at 50% 6.68 3.74 3.74 19.95
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Carbohydrates in relation to powdery mildew:

Sugar content of the healthy and infected leaves of two different mango varie-
ties are presented in Table (2). It'is clear that total sugar content in healthy young
leaves of the less susceptiblé variety (Zebdia) was lower than in the highly suscept-
ible variety (Taymour). Their values were 229.64 and 293.37 mg/g fresh weight
for Zebdia and Taymour varieties, respectively. These values decreased in resistant
older leaves of the two tested varieties. Thus, reaction of host may be correlated
with the level of total sugars in its tissues. The rusts and powdery mildews could
represent the high sugar diseases (Horsfall and Dimond 1957 and El-Shehedi et al.
1985). Therefore, it is obvious that higher level of soluble sugars, tended to in-
crease susceptibility by providing an extra source of energy for the invader. More-
over, the more resistant variety contained lower level of soluble sugars which pre-
vented further establishment of Oidium mangifera within host tissues of infected
leaves.

In this study, however, the reducing sugars content of healthy and infected
leaves of less susceptible variety was higher than that of the highly susceptible one.
The increase in reducing sugars content of resistant varieties was also reported by
Forsyth and Samborski (1953) and Farahat (1980) who found that varieties resist-
ant to powdery mildew contained high amounts of reducing sugars compared with the
highly susceptible ones.

Non-reducing sugars content of infected leaves of the two tested varieties
were increased as a result of mildew infection. Healthy and infected leaves of the
highly susceptible variety exhibited amounts of non-reducing sugars higher than the
less susceptible one. On the other hand, mildew infection reduced total and reducing
sugars of the tested varieties compared with healthy ones. This reduction in total
and reducing sugars may be due to the increase in respiration of the infected tis-
sues.

Effect of mildew infection on chlorophyll:

Chloroghyll content (a + b and total) was determined in healthy and infected
leaves of two mango varieties. It is clear from Table (3) that infection with pow-
dery mildew decreased chlorophyll leaf content. Chlorophyll content of young leaves
of Taymour variety was higher than in Zebdia. Generally, older leaves of the two
tested varieties exhibited more chiorophyll content than healthy young leaves. No
clear correlation was noticed between chlorophyll content and reaction to mango
powdery mildew.
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Table 2. Sugar content in leaves (mg/g fresh weight) of two mango varieties.

Sugar content (mg/g) in leaves
Vearieties Sugar old Young Young %
fractions healthy healthy infected (+) or (<)

Zebdia Reducing 59.25 119.76 114.52 -4.38

Non-reducing 148.22 109.88 111.08 +1.09
(R) Total 207.47 229.64 225.60 -1.175
Taymour | Reducing 64.34 99.46 79.76 -20.05

Non-reducing 140.72 193.61 201.254 +3.95
(S) Total 205.06 293.37 281.02 -4.21

* Percentage of increase (+) or decrease (-) relative to young healthyleaves.

Table 3. Effect of powdery mildew on chlorophyll content in leaves of two mango va-

rieties.
Content (mg/L) in leaves
Varieties C?Iorqphyll ol Young Young
ractions healthy healthy infected %

Zebdia a 15.46 5.94 3.29 45.38

b 11.41 3.67 3.06 16.82
(R) atb 26.27 9.62 6.34 34.05
Taymour .a 11.64 7.30 2.96 59.42

b 9.10 1112 5.52 50.33
(S) a+b 20.73 18.41 8.47 53.98

% Decrease (-) relatvie to young healthy leaves.
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Chemical control:

Effect of spraying different fungicides on powdery mildew severity was stud-
ied under orchard conditions. Data in Table (4) show that mildew infection on Sokari
Momtaz variety was decreased by spraying the trees with any of the tested fungi-
cides, during both 1990 and 1991 growing seasons. Differences between each of the
tested fungicides and check treatment were significant. Calaxin, Karathane 35%
E.C., Nimrod, Sunfayton, Tilt-250 and Rubigan were the most effective fungicides on
disease development as severity of powdery mildew decreased by spraying with
each of these fungicides. Benlate, Kima Z, Karathane W.P. were also effective in re-
ducing mango powdery mildew. On the other hand, Soreil 80, Tilt-100 and Bayleton
were less effective in controlling powdery mildew. These results are in agreement
with those reported by Prakash and Singh (1982). In this respect, Gupta and Dang
(1981) stated that the best control of the pathogen (Oidium mangifera) was achieved
with Calixin and Vigil.

Table 4. Effect of spraying different fungicides on mildew severity under orchard

conditions.
achive ingredient Dose Disease severity
Fungicides ai 100 L
‘ 1990 1991
Benlate . Benomyl 50% 80g 10.87 12.87
Soreil 80 Sulfur 80% 2509 16.40 23.50
Kima Z Curzato 50% 709 14.70 9.55
Karathane W.P. Denocap 18.5% 1009 13.40 14.50
Karathane E.C Denocap 35% 50cc 4.67 3.55
Titlt 100 E.C. Propioconzole S50cc 11.30 23.75
Nimerod Bupirmate 25% 40cc 6.11 4.51
Sunlayton Triademefon 25% 25¢g 9.10 3.25
Rubigan 12% Fenarimol 12% 30cc 10.62 9.51
Calaxin Tridemorph 45cc 4.41 3.04
Tilt 250 Propiconazole 25% 10cc 8.80 9.50
Bayleton Triadimefon 25cc 18.76 26.75
Control ) 92.50 95.45
L.S.D. at 5% 1.36 1.49
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