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ABSTRACT

This work was carried out during the two successive seasons of 2014/ 2015 and 2015 / 2016 at Private
Farm in Sammnoud, Gharbiyah Governorate, Egypt, to investigate the utilization of some micronutrients (Zn and
Mn) and plant extracts [garlic (Allium sativum L) and aloe (4loe vera)] and their effects on plant growth, yield (fruit
essential oil), chemical composition and control against powdery mildew (Erysiphe heraclei) in dill plants. The
application of plant extracts with micronutrients showed increased plant growth, yield (fruit and essential oil) and
control against powdery mildew compared to plant extracts or micronutrients individually. The highest values of
plant growth and yield (fruit and essential oil) and the lowest percentages of powdery mildew incidence and severity
resulted from sprayed plants by garlic extract plus Zn and Mn treatment. Thus our study provides the grater results
for using garlic extract with micronutrients by farmers to have better yield from fruit and essential oil in dill
plants, as well as reduce the incidence of powdery mildew, it is easy available, environmentally safe and cost
effective.
Keywords: garlic, Aloe vera, dill plants, powdery mildew.

INTRODUCTION

Dill (Anethum graveolens) is a plant belonging to
the Umbelliferae (Apiaceae) family; it is an herbaceous
annual plant, which is native to Mediterranean region.
Dill fruit and leaves are used as flavorings in sauces,
vinegars, pastries, and soups. The dill fruits have
essential oil as an active substance, while carvone is the
most important constituent of dill, which is used in
pharmaceutical industry as a diuretic, stimulant, and a
carminative, Sharma (2004) and Hassan et al. (2010).

In Egypt, powdery mildew was observed on dill
plants, during annual disease surveys of March—May.
Typical symptoms of powdery mildew of dill plant
(Anethum graveolens L.) were observed in Gharbiyah
Governorate. Symptoms of powdery mildew became
common on leaves, stems inflorescences and fruits as
white irregular areas. These symptoms appeared at
vegetative and early flowering stages then gradually
increased through fruiting and pre-maturity stages,
Ziedan (2010). Powdery mildew symptoms of dill form
on leaflets, stems, inflorescences, and fruits as white
irregular areas at vegetative, early flowering, fruiting
and pre-maturity stages. They are seen as white spots on
leaves, stems, inflorescences and fruits which then
gradually spread to all aerial parts, Ziedan (2010).

Water extracts of garlic were the most effective
on inhibiting the mycelial growth, spore germination of
pathogenic fungus, Atia and Ahmed (2011), in recent
reports, Avato er al. (2000) suggested that volatile
compounds of garlic such as diallylmonosulfide,
diallyldisulfide, and diallyltrisulfide were also found to
have fungistatic properties. Aloe vera leaves contain a
diverse array of compounds, including anthraquinones ,
anthrones and their glycosides  anhydroglucosyl,
chromones, carbohydrates, proteins, glycoproteins,
amino acids, organic acids, lipids, sugars, vitamins and
minerals, Patidar et al. (2012).

Recently, great attention has been focused on the
possibility of using natural and salty substitute, i.e.
garlic and Aloe vera extracts as a substitute for mineral
fertilizers which have pollutant effects in the soil and
plants and in turn, cause damage of the human health,
foliar sprays of garlic and Aloe vera extracts are used in
medicinal and aromatic plants production for
stimulating and hastening plant growth, flowering and
fruit setting and consequently increasing early and total
yield, Tartoura ef al. (2013) and Nour Eldeen (2014).

Meanwhile role of micronutrients should not be
ignored such as manganese (Mn) and zinc (Zn) have
several important roles in the plant, including protein

synthesis, photosynthesis, chlorophyll synthesis,
carbohydrate transport and metabolism, growth
hormones regulation (auxin) pollen and flower

formation, Hafeez et al. (2013); functioning as an
activator or cofactor of at least 35 enzymes. Manganese
is part of the structure of an important antioxidant
(superoxide dismutase) that protects plant cells by
deactivating free radicals, which can destroy plant
tissue, Diedrick et al. (2010); Chlorophyll development
and function, energy transfer within the plant,
constituent of certain enzymes and proteins, plant
respiration and metabolism, among the benefits of zinc
also the maintenance of the integrity of biological
membranes, the resistance to infection by certain
pathogens, Kramer and Clemens (2006).

Hence, the objective of this work was to study
the impact of some micronutrients (Zn and Mn) and
plants extract (garlic and Aloe vera), as well as their
interaction on quantity, quality and controlling on
powdery mildew of dill plant in Gharbiyah Governorate.

MATERIALS AND METHODS

Two field experiments were carried out at
Private Farm in Sammnoud, Gharbiyah Governorate,
Egypt, during 2014/2015 and 2015/2016 seasons to
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study the effect of foliar applications of some
micronutrients (Zn and Mn), plant extracts (Garlic and
Aloe Vera) and their combination on vegetative growth,
fruit yield, essential oil production and chemical
composition, also infection rate of powdery mildew
(Erysiphe heraclei) disease in the dill (Anethum
graveolens) plant. The experiments were designed as
split plot with 3 replicates. The micronutrients were
randomly located in the main plots, whereas, the sub-
plots were devoted for plant extracts. The main-plot was
divided into plots, each plot area was 1.5 x 3 meters,

containing five rows, every row was 1.5 meters, and the
seed sown was in hill on 25 c¢cm distance between hills
and the distance between two rows was 60 cm. in both
seasons. Dill seeds were obtained from Farmer local,
and the seeds sown on 15" October in the two seasons,
at 3 to 5 seeds in the hills, and thinning to two plants in
hill after month from sowing.

Some physical and chemical properties of the
experimental soil at the depth of 0-30 cm were shown in
Table (A).According Page (1982).

Table A. Some physical and chemical properties of experimental soil in two seasons of 2014-215 and 2015-

2016
Clay Silt Sand Organic Available nutrients (ppm)
Season % % % _ Matter% 'H N P K 7Zn  Fe Mn
IS 45.5 30.2 243 2.15 8.1 50.4 13.5 381 1.45 8.21 12.1
on 45.7 30.1 24.2 2.19 8.0 51.2 14.1 394 138 7.81 12.4

The experimental studied treatments
follows:
A- Micronutrients: 1- Spraying plants with tap-water
(Control). 2- with (Zn) at 4 g/L 3-with (Mn) at 4 g/L. 4-
with (Zn +Mn) at 4 g /L each from them. Micronutrients
sprayed three times, the first at two months age after
sowing, followed by the second at one month later, then
the third at one month later. Commercial Zn 12.5 and
Mn 12.5% were used in the experiments. Micronutrients
were sprayed at 4 gm/L., Abd El-Razek et al. (2012).
B-Plant extracts: Plant extracts were used as foliar
spraying at three times, the first at 1* February, the
second at 1" March, and then the third at 1* April.
Extract Preparation: Extracts or juices of aloe vera
and garlic were prepared as follows:

Aloe (Aloe vera): One kilogram of Aloe vera
fleshy leaves was obtained, the two side margins were
removed, the remainder was cut to pieces and blended

were as

in a blender. The blend was removed in a gauzemesh
and squeezed powerfully. The juice was obtained in a
glass beaker and used at 10%, Hanafy et a/.(2012).

Garlic (Allium sativum): Newly produced
garlic cloves were brought. 250 g of these cloves were
put in a glass beaker contain 250 ml of tap water. The
beaker was put in a freezer for one day, after which,
frozen beaker was left to thaw. Freezing and thawing
were repeated three. Water was added to a final volume
of 1 liter before filtering Final size of the filtrate was
adjusted to 1: 1, before being used, Hanafy et al. (2012).

All treatments received 20 m® / FYM, organic
fertilizers analysis of the samples is shown in table (B),
Chemical analyses of organic manure were determinate
by using stander methods as described by A.O.A.C.
(1990), and others agricultural practices were conducted
according to the main recommendations by the Egyptian
Ministry of Agriculture

Table B. Some physical and chemical properties of FYM fertilizerused in two seasons of 2014-2015 and 2015-

2016.
EC C:N Macro-elements (%) Micro-elements (ppm)
Season PH  4S/m  ratio% N p K Fe Mn Zn CU
201472015 7.0 4.1 20.1 1.15 051 087 546 112 165 35
2015/2016 7.1 42 19.5 1.14 053 085 562 115 158 32

The plants were harvested on half May. The
following measurements were recorded at maturity of
fruits: plant height, number of main branches, fresh as
well as dry weight of herb and fruit yield per plant and
feddan. The essential oil from air-dried fruits of dill
plant was isolated by hydro distillation for 3 hr in order
to extract the essential oils according to Guenther
(1961) and the oil yield per plant and feddan was
calculated. The obtained data were statistically analyzed
according to Snedecor and Cochran (1980). Means were
compared by using LSD test at 0.05 level. Chlorophyll
content in fresh leaves was determined according to
Wettstein (1957). Total carbohydrate percentages were
determined according to Herbert et al. (1971). Zinc and
manganese were determined according to A.O.A.C

(1990). Powdery mildew disease incidence and severity
were calculated as follows:-

No. of infected plants
Total no. of plant assessed

Disease incidence =

Sum of all disease rating
of rating X maximum disease grade

Disease severity = Total no

RESULTS

A-Vegetative growth parameters:

Data recorded in Table (1 and 2) explain that
growth parameters of dill plants expressed as plant
height (cm), number of branches / plant and plant fresh
and dry weight (gm) were significantly influenced by
application sprayed of micronutrients treatments, in the
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first and second seasons. The highest values of most
these traits were obtained in sprayed plants by zinc and
manganese together.

Data presented in Table (1 and 2) show that all
studied vegetative growth parameters; i.e., plant height,
number of branches / plant, fresh weight and dry weight
/plant were significantly affected by foliar sprayed of

plants extracts (garlic and Aloe vera), application of
without plant extract reflected the lowest values in all
measured growth aspects, while, application of garlic
extract reflected the highest values of plant height,
number of branches, fresh weight and dry weight per
plant during both seasons of growth compared to the
other tested treatments.

Table 1. Effect of some micronutrients and plant extracts on plant height and branches number of dill plants

during 2014- 2015 and 2015-2016 seasons.

Plant Plant height

extract 2014- 2015 2015-2016
MICI:O 0.0 Garlic Aloe Vera Mean A 0.0 Garlic Aloe vera  Mean A
nutrients
0.0 70.24 72.52 71.58 71.44 72.25 76.35 75.65 74.75
Zn 74.34 82.65 81.65 79.54 75.14 92.48 91.42 86.34
Mn 71.54 78.35 77.54 75.81 74.41 90.05 89.35 84.60
Zn+Mn 78.56 84.02 83.41 81.99 81.25 93.21 92.31 88.92
Mean B 73.67 79.38 78.54 75.76 88.02 87.18
LSD at 5% A 422 B 2.54 AB 5.07 A 324 B 242 AB 4.83

Number of branches

0.0 6.00 6.67 6.33 6.33 6.67 7.33 7.00 7.00
Zn 6.33 7.67 7.33 7.11 7.00 8.67 8.00 7.89
Mn 6.67 8.33 8.00 7.67 7.33 9.33 8.67 8.44
7Zn+Mn 7.00 8.67 8.33 8.00 7.67 9.67 9.33 8.89
Mean B 6.50 7.83 7.49 7.16 8.75 8.25
LSD at 5% A 054 B 049 AB 0.87 A 062 B 049 AB 0.98

Table 2. Effect of some micronutrients and plant extracts on fresh and dry weights gm / plant of dill plants

during 2014- 2015 and 2015-2016 seasons.

Plant Fresh weight gm / plant
extract 2014- 2015 2015-2016
MICI:O 0.0 Garlic  Aloe Vera Mean A 0.0 Garlic Aloe vera  Mean A
nutrients
0.0 56.54 58.35 57.85 57.58 58.25 59.52 58.72 58.83
Zn 57.45 64.25 63.84 61.84 59.74 65.83 65.52 63.69
Mn 59.51 64.58 64.12 62.73 60.04 66.24 65.91 64.06
Zn+Mn 60.84 65.24 64.57 63.55 60.67 66.82 66.35 64.61
Mean B 58.58 63.10 62.59 59.67 64.60 64.12
LSD at 5% A 424 B 282 AB 563 A 403 B 343 AB 6.85
Dry weight gm / plant

0.0 18.85 19.43 19.24 19.17 19.41 19.84 19.56 19.60
Zn 19.15 21.47 21.39 20.67 19.92 21.98 21.85 21.25
Mn 19.85 21.53 21.45 20.94 20.00 22.19 21.01 21.07
Zn+Mn 20.28 21.98 21.66 21.30 22.72 22.36 22.24 22.44
Mean B 19.53 21.10 20.93 20.51 21.59 21.16
LSD at 5% A 107 B 051 AB 1.01 A 095 B 053 AB 1.06

The interaction among foliar spray of B- Fruit yield:

micronutrients and plant extract had a significant effect
on plant height, number of branches, fresh and dry
weights / plant in both seasons. It can be observed that
the highest values of plant height were (84.02 and 93.21
cm), number of branches/plant (8.67 and 9.67) fresh
weight /plant (65.24 and 66.82 gm) and dry weight
/plant (21.98 and 22.36 gm) resulted from sprayed plant
with Zn plus Mn plus garlic extract in the first and
second seasons, respectively (Table 1 and 2). Sprayed
plants with zinc, manganese and aloe extract came to in
the second rank after previously mentioned treatment in
all cases in both seasons.

The effect of foliar spray with micronutrients
(Zn, Mn and Zn plus Mn) on umbel numbers, fruit yield
per plant and feddan in dill plants reviewed in Table (3)
show that all previous parameters were increased with
all micronutrients treatments. On the other hand, Zn
plus Mn treatment significantly affected in umbel
numbers, fruit yield per plant and feddan comparison
without micronutrients in the 1% and 2™ seasons.

It is evident from the results in Table (3) that the
fruit stage; i.e., umbel numbers, fruit yield per plant and
feddan were significantly affected by plant extracts. The
highest umbel numbers, fruit yield per plant and feddan
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were resulted from sprayed plant by garlic extract
followed by aloe extract. On the other hand, the control

plants gave the lower values of umbel numbers, fruit
yield per plant and feddan in both seasons.

Table 3. Effect of some micronutrients and plant extracts on umbel number / plant and fruit yield / plant and
feddan of dill plants during 2014- 2015 and 2015-2016 seasons.

Plant Umbel number / plant
extract 2014- 2015 2015-2016
MICIIO 0.0 Garlic  Aloe Vera Mean A 0.0 Garlic Aloe vera  Mean A
nutrients
0.0 18.33 19.00 18.67 18.67 18.67 19.33 19.00 19.00
Zn 20.67 23.33 22.67 22.22 21.33 23.67 23.00 22.67
Mn 22.00 24.33 23.33 23.11 21.67 24.67 23.67 23.22
Zn+Mn 23.33 24.67 24.00 24.00 22.00 25.00 24.33 23.77
Mean B 21.08 22.75 22.17 20.92 23.08 22.50
LSD at 5% A 224 B 134 AB 2.67 A 2.01 B 1.04 AB 2.09
Fruit yield gm / plant
0.0 10.12 10.98 10.83 10.64 10.68 11.10 10.95 10.91
Zn 10.86 12.54 11.54 11.64 11.04 13.15 12.84 12.34
Mn 11.02 13.25 12.35 12.17 11.62 14.58 13.76 13.32
Zn+Mn 11.34 14.48 13.16 12.99 12.00 14.75 14.31 13.69
Mean B 10.83 12.79 11.97 11.33 13.39 12.96
LSD at 5% A 051 B 062 AB 1.23 A 0.72 B 0.54 AB 1.09
Fruit yield kg / feddan
0.0 539.7 585.6 577.6 567.6 569.6 592.0 584.0 581.8
Zn 579.2 668.8 615.5 621.2 588.8 701.3 684.8 658.3
Mn 587.7 706.6 658.7 650.4 619.7 777.6 733.9 710.4
Zn+Mn 604.8 772.3 701.9 693.0 640.0 786.7 763.2 729.9
Mean B 577.8 682.5 638.4 604.5 714.4 691.5
LSD at 5% A 62.0 B 451 AB 90.07 A 72.1 B 50.1 AB 100.1

The interaction among foliar application of
micronutrients treatments and plant extracts had a
significant effect on umbel numbers, fruit yield per
plant and feddan in dill plants, from obtained results in
Table (3). It could be recorded that the highest values of
umbel numbers (24.67 and 25.00) fruit yield per plant
(12.48 and 14.75 gm) and fruit yield per feddan (772.3
and 786.7 kg) of dill plants were resulted from foliar
spraying plants with micronutrients (Zn+ Mn) and garlic
extract in the first and second seasons, respectively.
While, Mn with garlic extract came in the second rank
after previously mentioned treatment in both seasons.

C- Essential oil:

Essential oil percentage and oil yield could be
considered to be the mirror of all growth features. The
results given in Table (4) presented the response of
essential oil percentage and oil yield, i.e., oil yield per
plant and feddan were increased when application of
micronutrients in both seasons. The highest values were
obtained from sprayed plants with Zn and Mn together,
followed by sprayed plants with Mn individual , and
then sprayed plant by Zn individual, in both seasons.

Data illustrated in Table (4) show the effect of
plant extracts on essential oil and its components
expressed as oil percentage, oil yield / plant and oil
yield / feddan during the two seasons of study. Such
data reveal that application of garlic and aloe extracts
significantly increased all the aforementioned essential
oil parameters of dill plants, as compared with control.
It is of great interest to note that spraying by garlic

extract gave the highest average of oil percentage, oil
yield / plant and fedden. These results were true in both
seasons.

The interaction among micronutrients and plant
extracts had a significant effect on essential oil
percentage, oil yield / plant and feddan of dill fruits in
both seasons. From obtained results in (Table 4), it
could be recorded that the highest values of essential oil
percentage (2.75 and 2.75 %), fruit yield /plant (0.389
and 0.406 ml / plant) and fruit yield /plant (21.32 and
21.65 littr /fed) of dill plant were resulted from foliar
spraying plants with Zn + Mn combined with garlic
extract in the first and second seasons, respectively.
Foliar spraying dill plants by Mn combined with garlic
extract came in the second rank after previously
mentioned treatment in both seasons.

D-Chemical Constituents:

The results listed in Table (5) clearly show the
effect of micronutrients (Zn, Mn and Zn + Mn) on
chemical constituents of dill plants; i.e., total
chlorophyll content in the fresh leaves and total
carbohydrates percentage as well as zinc and manganese
in dried herb. The total chlorophyll content, total
carbohydrates percentage, Zn and Mn in both seasons
were increased in sprayed plant by micronutrients. Dill
plants received Zn plus Mn recorded the highest values
of total chlorophyll content, total carbohydrate
percentage, Zn and Mn as compared with Zn or Mn
individually, obtained results are true during both
seasons of growth.
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Table 4 . Effect of some micronutrients and plant extracts on essential oil percentage / fruits and oil yield /
plant and feddan of dill plants during 2014- 2015 and 2015-2016 seasons.

Plant Essential oil percentage / fruits
extract 2014- 2015 2015-2016
MICI:O 0.0 Garlic Aloe Vera Mean A 0.0 Garlic Aloe vera  Mean A
nutrients
0.0 2.05 2.15 2.10 2.10 2.10 2.20 2.15 2.15
Zn 2.20 2.55 2.40 2.38 2.15 2.60 2.50 242
Mn 2.25 2.70 2.55 2.50 2.30 2.70 2.60 2.53
Zn+Mn 2.30 2.75 2.65 2.57 2.35 2.75 2.65 2.58
Mean B 2.20 2.54 2.42 2.22 2.56 2.47
LSD at 5% A 0.01 B 002 AB 0.03 A 0.02 B 0.03 AB 0.06
Oil yield (ml/ plant)
0.0 0.207 0.236 0.227 0.223 0.224 0.244 0.235 0.234
/n 0.239 0.312 0.277 0.276 0.237 0.342 0.321 0.300
Mn 0.248 0.355 0.315 0.306 0.267 0.394 0.358 0.339
Zn+Mn 0.261 0.398 0.349 0.336 0.282 0.406 0.379 0.355
Mean B 0.238 0.325 0.292 0.252 0.346 0.323
LSD at 5% A 0.03 B 0.04 AB 0.07 A 0.04 B 0.05 AB 0.09
Oil yield (Littre / feddan)
0.0 11.04 12.59 12.11 11.91 11.95 13.01 12.53 12.49
Zn 12.75 16.64 14.77 14.72 12.64 18.24 17.12 16.00
Mn 13.23 18.93 16.80 16.32 14.24 21.01 19.09 18.11
Zn+Mn 13.92 21.23 18.61 17.92 15.04 21.65 20.21 18.97
Mean B 12.7 17.34 15.57 13.47 18.48 17.24
LSD at 5% A 101 B 1.04 AB 2.08 A 1.25 B 1.27 AB 2.53

Table 5. Effect of some micronutrients and plant extracts on total chlorophyll content in the fresh leaves and
total carbohydrates percentage as well as Zn and Mn in dried herb of dill plants during 2014- 2015
and 2015-2016 seasons.

Plant Total chlorophyll mg/g (FW)
extract 2014- 2015 2015-2016
MICIIO 0.0 Garlic  Aloe Vera Mean A 0.0 Garlic Aloe Vera Mean A
nutrients
0.0 1.27 1.32 1.30 1.29 1.29 1.38 1.32 1.33
Zn 1.35 1.58 1.48 1.47 1.37 1.60 1.50 1.49
Mn 1.40 1.64 1.52 1.52 1.43 1.67 1.55 1.55
Zn+Mn 1.45 1.67 1.60 1.57 1.48 1.69 1.63 1.60
Mean B 1.37 1.55 1.47 1.39 1.58 1.50
LSD at 5% A 0.01 B 0.03 AB 0.06 A 0.02 B 0.04 AB 0.07
Total carbohydrate percentage
0.0 24.51 24.62 24.58 24.57 24.53 24.63 24.60 24.57
Zn 24.73 25.35 25.15 25.07 24.76 25.39 25.21 24.58
Mn 24.95 25.53 25.23 25.23 25.05 25.56 25.30 25.12
Zn+Mn 25.03 25.64 25.52 25.39 25.27 25.67 25.54 25.30
Mean B 24.80 25.28 25.12 24.71 25.05 24.92
LSD at 5% A 0.11 PO0.14 AB 0.27 A 0.13 B 0.16 AB 0.33
Zinc (ppm)
0.0 36.21 38.58 37.56 37.45 37.23 39.21 38.47 38.30
Zn 37.58 44.45 43.67 41.90 39.46 45.67 4421 43.11
Mn 37.47 43.35 42.54 41.12 38.69 44.52 43.26 42.16
Zn+Mn 37.86 45.52 45.24 42.87 39.57 46.64 45.74 43.98
Mean B 37.28 42.97 42.25 38.74 44.01 42.92
LSD at 5% A 221 B 1.65 AB 329 A 2.56 B 2.04 AB 3.07
Manganese (ppm)
0.0 40.21 44.00 42.35 42.18 41.35 44.57 43.42 43.11
Zn 42.35 45.06 44.58 43.99 43.21 46.35 45.32 44.96
Mn 45.26 47.36 46.25 46.29 46.52 48.63 47.58 47.57
Zn+Mn 46.46 48.62 48.02 47.70 47.65 49.23 48.15 48.34
Mean B 43.57 46.26 45.30 44.68 47.19 46.12
LSD at 5% A 1.12 B 185 AB 3.69 A 1.03 B 1.74 AB 347

583



Ziedan, ELH. and E.A. Eisa.

It is evident from the results in Table (5) that the
chemical constituents of dill plants; i.e., total
chlorophyll content in the fresh leaves, total
carbohydrates percentage, Zn and Mn in dried herb
were significantly affected in sprayed plants by plant
extracts (garlic and aloe). It is of great interest to note
that sprayed plants with garlic extract gave the highest
total chlorophyll content and total carbohydrate
percentage as well as zinc and manganese. On the other
side, the control gave the lowermost values of all
studied chemical constituents characters in both seasons
of study.

According to the effect of interaction between
micronutrients (Zn, Mn and Zn + Mn) and plant extracts
(garlic and aloe) on chemical constituents of dill plants,
it is obvious from data in Table (5) that, application of
Zn plus Mn in combination with the garlic extract
recorded the highest values of total chlorophyll content
and total carbohydrate percentage as well as zinc and
manganese in both seasons of study. On the other side,
the control recorded the lowest values total chlorophyll
content and total carbohydrate percentage as well as
zinc and manganese in both seasons
E-Percentages of powdery mildew incidence and

severity:

Two microelements (Zn and Mn), plant
extracts (garlic and aloe) and their combination were
applied as foliar spray on dill plants to study their effect
on infection of dill with powdery mildew caused by.
Powdery mildew has appeared on all parts of the plant
in the first third of April in the two seasons.

Results in Table (6) indicated that
micronutrients  treatments  significantly decreased
percentages of powdery mildew incidence and disease
severity in dill plants during the two successive seasons.
The most effective treatment was Mn with Zn which
reduced the disease incidence and severity followed by
Mn then Zn treatments in the two seasons.

Data presented in Table (6) show that, all
sprayed treatments by plant extracts significantly
reduced the percentage incidence and severity of
powdery mildew in dill plants compared with the
control treatment. It is of great interest to note that
sprayed plants with garlic extract gave the lowest
percentage of powdery mildew incidence and severity,
followed by sprayed plants with aloe extract. On the
other side, the untreated control gave the highest
percentages of powdery mildew incidence and severity
in both seasons of study.

The potential for using foliar sprays of plant
extracts (garlic and aloe) by mix with foliar
micronutrients fertilizers (Zn, Mn and Zn+Mn) for the
control of dill powdery mildew was investigated during
two seasons (2014 / 2015 and 2015 / 2016). Results
presented in Table (6) indicated that all treatments gave
significant reduction in incidence and severity of
powdery mildew in dill plants compared to the control.
Garlic extract plus Zn and Mn gave good control against
powdery mildew in both seasons.

Table 6. Effect of some micronutrients and plant extracts on powdery mildew disease incidence and severity
of dill plants during 2014- 2015 and 2015-2016 seasons.

Plant Disease incidence %
extract 2014- 2015 2015-2016
M1c1:0 0.0 Garlic  Aloe Vera Mean A 0.0 Garlic Aloe vera  Mean A
nutrients
0.0 32.33 24.67 25.33 27.44 31.00 21.67 23.67 25.45
Zn 25.33 18.00 19.33 20.89 23.67 16.57 18.00 19.45
Mn 23.00 16.33 17.67 19.00 21.33 15.43 16.33 17.66
Zn+Mn 22.67 15.67 16.33 18.22 20.33 14.67 15.37 16.89
Mean B 25.83 18.67 19.66 24.08 17.08 18.42
LSD at 5% A 324 B 226 AB 4.50 A 264 B 204 AB 4.07
Disease severity
0.0 11.25 9.85 10.53 10.54 10.85 9.23 10.12 10.07
Zn 10.62 8.24 8.56 9.14 10.32 7.82 8.06 8.73
Mn 9.65 7.21 7.67 8.17 9.21 7.01 7.51 7.91
Zn+Mn 8.24 6.74 7.02 7.33 8.04 6.52 6.73 7.10
Mean B 9.94 8.01 8.44 9.605 7.645 8.105
LSD at 5% A 1.11 B 073 AB 145 A 1.15 B 068 AB 127
DISCUSSION enhancing potential of garlic and aloe extracts might be
. attributed to being contain natural sources of many
' In 'present study, all the treatments .w1th growth promoting substances (macro and
micronutrients and plant extracts recorded higher

growth parameters of dill plants expressed as plant
height (cm), number of branches / plant and plant fresh
and dry weight (gm) compared to control samples. The
maximum, growth parameters was observed in Zn plus
Mn with garlic extract treatment. Regarding the growth

micronutrients, IAA,), also Zn and Mn play a significant
role in plant growth and metabolic processes associated
with photosynthesis, chlorophyll formation, cell wall
development and respiration, water absorption, xylem
permeability, resistance to plant diseases, enzyme
activities involved in the synthesis of primary and
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secondary metabolites, Abd El- Wahab (2008).These
results are almost similarly agreed with the findings of
Hanafy et al (2012) in Schefflera arboricola plants,
Mirshekari and Siyami (2014) in dill plant and Nour
Eldeen (2014) in sage plants.

Effect of micronutrients (Zn and Mn) and plant
extracts (garlic and aloe) on umbel numbers, fruit yield
per plant and feddan in dill plants were significant. The
parameters showed best performance in Zn plus Mn
with garlic extract treatment over the other treaments,
and the lowest were in control. Effects of plant extracts
(garlic and aloe) on umbel numbers, fruit yield, might
be due to the content of these extracts on nutrients such
as ( N, P, K, Ca, Mg, and S), vitamins, some growth
regulators and polyamines. Also, may be due to that
these extracts had contents antioxidants, vitamins,
enzymes, volatile compounds and sulphur compounds
as garlic extract which leads to improved growth and
fruit yield. Also, this may assure the need of the Zn and
Mn to enhance the metabolic processes, which reflect
on growth and flowering, Abd El- Wahab (2008). These
results were obtained by Mirshekari and Siyami (2014)
found that Zn and Mn gave a significant increase in
umbel numbers and fruit yield in dill plants over
control.

The that application of micronutrients and plant
extract significantly increased oil percentage, oil yield /
plant and oil yield / feddan. On the other hand, the
highest oil percentage, oil yield / plant and oil yield /
feddan results from Zn + Mn combined with garlic
extract treatment, while the lowest oil percentage, oil
yield / plant and oil yield / feddan were seen from
control. These results are consistent with the findings of
Mirshekari and Siyami (2014) mentioned that
application of Zn + Mn increased essential oil
percentage and oil yield of dill and Nour Eldeen (2014),
mentioned that the highest values of oil percentage, oil
yield / plant and oil yield / feddan of Salvia officinalis
plants were obtained with garlic extract followed by
aloe extract.

The highest total chlorophyll content and total
carbohydrates percentage, as well as Zn and Mn (ppm),
were recorded in dill plants in treated plants with Zn +
Mn combined with garlic extract. Similarly, the lower
total  chlorophyll content, total carbohydrates
percentage, Zn and Mn, were recorded in untreated
plants. These results could be due to the role of
micronutrients such as Mn and Zn have several
important roles in the plant, including, photosynthesis,
chlorophyll synthesis, protein synthesis, carbohydrate
transport and metabolism, Hafeez et al. (2013). These
results agreed with those reported by Abd El-Razek et
al. (2012) in faba bean, Hanafy et al (2012) in Schefflera
arboricola and Nour Eldeen (2014) in Salvia
officinalis plants

The statistical analysis shows that micronutrients
and plant extract decreased the percentage incidence
and severity of powdery mildew in dill plants. From the
evidence stated above, it can be concluded that
micronutrients have curative fungicidal properties for
the control of powdery mildew. Among the

micronutrients. It is manganese and zinc is known to
confer resistance to disease by stimulating the host
defense enzymes such as phenylalanine ammonia-lyase
and polyphenol oxidases, Thompson and Huber (2007).
The wide range of antifungal, antibacterial and
antifungal activity of garlic extract has been widely
attributed to the high concentrations of sulphur-
containing compounds it possesses, Khadri et al. (2010).
These results are in agreement by Ahmed (2004), Abdel
Radi (2012), Abd El-Razek et al. (2012) and Ibrahim
(2014).
CONCLUSION

From the previous results of this investigation,
it could be concluded that the superior treatment for
enhancing vegetative growth, yield (fruit and essential
oil) and chemical constituents, as well as control against
powdery mildew as compared with other treatments was
sprayed of dill plants with Zn, Mn and garlic extract
together.

REFERENCES

A.O.A.C. Association of Official Analytical Chemists
(1990). Official methods of analysis 15thEd.
Washington, D.C., USA.

Abd El- Wahab, M. A.(2008). Effect of Some Trace
Elements on Growth, Yield and Chemical
Constituents of  Trachyspermum ammi L
(AJOWAN) Plants under Sinai Conditions. Res.
J. Agric. & Biol. Sci., 4(6): 717-724.

Abd El-Razek, U. A. ; Elham A. Dorgham and S. M.
Morsy (2012). Effect of certain micronutrients on
some agronomic characters, chemical
constituents and alternaria leaf spot disease of
faba bean. J.Plant Production, Mansoura Univ., 3
(11): 2699 —2710.

Abdel Radi T. B., A.E. Magdi, A.A. Mohsen and E.B.
Mohamed (2012).Application of microelements
and sodium and potassium salts on tomato plants
and their role in suppressing powdery mildew
disease. World Rese. J. of Plant Pathology, 1 (1):
01-10

Ahmed G.A. (2004). Using plant extracts to control
powdery mildew disease that attack cucumber
plants under protected houses. M. Sci. Thesis,
Fac. Agric., Moshtohor, Zagazig Univ.

Atia, M.M.M. and A. M. Ahmed (2011). Controlling of
tomato early blight disease using some of biotic
and a biotic agents. J. Plant Prot. and Pathology,
Mansoura Univ., 2 (4): 481 — 500.

Avato, P.; E. Tursil, C. Vitali, V. Miccolis, and V.
Candido (2000). Allylsulfide constituents of
garlic volatile oil as antimicrobial agents.
Phytomedicine, 7 (3): 239-243.

Diedrick K.A., R'W. Mullen and M.M. Loux (2010).
Foliar manganese on glyphosate tolerant
soybeans. Crop Observation and
Recommendation Network newsletter. Ohio State
Univ, Columbus, OH.

585



Ziedan, ELH. and E.A. Eisa.

Guenther, E. (1961). “The Essential Oils” Vol (1): D.
Von Nostrand Comp., New York, pp. 236.

Hafeez B., Y.M. Khanif and M.Saleem (2013). Role of
Zinc in Plant Nutrition- A Review. American
Journal of Experimental Agriculture. 3(2): 374-
391

Hanafy, M.S., F.M. Saadawy, S.M.N. Milad and R.M.
Ali (2012). Effect of Some Natural Extracts on
Growth and Chemical Constituents of Schefflera
arboricola Plants. J. of Hortic. Scie. & Ornam.
Plants 4 (1): 26-33.

Hassan E.A., E.F. Ali, AF. Ali (2010). The
Enhancement of Plant Growth, Yield and Some
Chemical Constituents of Dill (4dnethum
Graveolens, L.) Plants by Filter Mud Cake and
Potassin Treatments. Austr. J. Basic Appl. Sci.,
4(5): 948-956.

Herbert, D.; P.J. Phipps and R.E. Strange
(1971).Determination of total
carbohydrates.Method.Microbiol., 5(8): 290-344.

Ibrahim E. A. (2014). Impact Of Some Safety
Biotreatments In Controlling Cherry Tomato
Powdery Mildew.Zagazig, J. Agric. Res., 41 (4)
747-761

Khadri, S., N. Boutefnouchet and M. Dekhil (2010).
Antibacterial activity evaluation of Allium
sativum essential oil compared to different
Pseudomonas aeruginosa strains in Eastern
Algeria. Scientific Study and Research Chemistry
and Chemical Engineering, Biotechnology, Food
Industry 11: 421-428.

Kramer U. and S. Clemens (2006). Functions and
homeostasis of zinc, copper, and nickel in plants.
In molecular biology of metal homeostasis and
detoxification. Springer: Berlin, Germany.,215—
271.

Mirshekari B. and R. Siyami (2014). Positive response
of essential oil percentage and its yield to seed
pre-treatment with some of major micro-
elements. Indian J. of Fundamental and App. Life
Sci., 4 (2): 453-461.

.

Nour Eldeen E. A. (2014). Effect of bio- fertilizers and
plant extracts on growth and chemical
constituents under water stress conditions of sage
(salvia officinalis L.) plant. Ph. D. Thesis, Fac.
Agric., Mansoura Univ.

Page, A.L. (1982). Methods of Soil Analysis.2™ , Ed.,
Part 1, Soil Sci. Soc. Amer., Madisc, wic., USA.

Patidar, A., R.K. Bhayadiya, M. Nimita, J.K. Pathan and
P.K.Dubey (2012). Isolation of Aloin 592 from
Aloe vera, its characterization and evaluation for
antioxidant activity. Int. J. Pharmace. Res. Devel.
4 (2),24-28.

Sharma, R. (2004). Agro-techniques of medicinal
plants. Daya Publishing House, New Delhi, pp.
3-10.

Snedecor, G.W. and W.G. Cochran (1980). Statistical
Methods 7th Ed., Iowa State Univ., Press., Ames.
Iowa, U.S.A.

Tartoura, E A. A., E. E. El-Gamily, Y.B.A. El-Waraky
and A.A.M. Fayed (2013). The impact of organic
and mineral fertilizations, plant spacing and foliar
application of yeast and garlic extract on seed
production of squash. J. Plant Production,
Mansoura Univ., 4 (11): 1691 — 1705.

Thompson, i.a. and d.m. Huber, (2007). Manganese and
plant disease. in: datnoff l.e.; elmer, w.h.; huber,
d.m. (ed.). mineral nutrition and plant disease. st.
paul: the american phytopathological society
press,. p.139-153.

Wettstein, D. (1957). Chlorophyll. Let al und
dersubmikerosvopischo  Formmech  Shellden
Plastidn, Expt.Cell. Res., 12: 427-433.

Ziedan, El. H. (2010). First record of dill powdery
mildew caused by Erysiphe heraclei DC in
Egypt. Archives of Phytopathology and Plant
Protection. 43,( 8): 728-735.

G Cudll alild Ldhy A8 alal) daglial 45LA claliivally 5 guall Clitall Gan aladi)

Ay jal) ddadlaa
* s L) Mad) gl Al SF OIS Ad) s )
raa ‘3}:\#‘ c&\,&)ﬂ@ﬂ\ JSJAM ccaladl) &‘Jﬁ‘eﬂé *

a3l Ao ) )30 &gand) 38 pa -] G g agaa - Ay plaall g dlal) il & g anddix

ca..\.\‘)ca.kﬂl.;n cAWGBLALAKLJJAGBV~\1/Y~\°J YoYo /YN ¢ uﬂﬁhuwyd%&;ﬂ\ 128 Lfﬁ‘

Aulpas (Ul a5l Al claliiual (any s (Guiniall 5 @bl (5 mall L) jualiall Gany aladiul i Ll ¢ jeae
il (A Al Galal e daglies Gl S ills (gokal Culls Jlall) Jsandly bl e o Laglelss
Gyl Slall) Jsanally il gai b Bl Cedal )5 A8 el e Al claliiua) aladiul &5 Cua i)
Gl pai e adlll Jeb jiul s g2, IS8 288 clbirall 5l Al claliingl a4 )lia A8 Galul) 4aglia g (5 _kasl)
iy ol Galiiug clege Sl G e A8 (mbally Al sads Jase ol (ohadl cy3lls L) Jsaasall
Dl e Juadl J seanal e ) 3all J8 (e 4880 Cilirall 5 4l Cilialiiuall alaaiul 5 e 0l o2 ity Lae jrinial s

ALK Cun (o Allad g Lt Al 5 Algs 55 58 50 (g oAbl Galal) & gas (g all GllXS 5 el Ll (g pdaall <y I

586



