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wo field experiments were conducted to study the effect of
T black cumin (Nigella sativa L.) seed oil and seed cake on

cucumber productivity (Prince cv.) and associated
microorganisms. Seed cake was applied as soil addition before
transplanting at rates of 0, 5, and 10 g per plant, while seed oil in
0, 0.5, 1and 1.5% solutions was applied as foliar application three
times every 10 days beginning within 30 days of transplanting.
Plants receiving the highest levels of seed cake (10 g) and seed
oil (1.5%) showed high density of total bacterial counts;
Azotobacter chroococcum, Azospirillum brasilense and Bacillus
megaterium, and high rates of CO, evolution. However, the same
treatments gave the lowest density of total fungal counts,
including some pathogenic fungi (Fusarium, Rhizopus and
Aspergillus niger). Both soil amendment and foliar application
improved the growth characters of the cucumber, including the
percentage of stand, the number of branches, plant height, the
number of flowers and total chlorophyll as well as, the yield and
fruit size.

Keywords: cucumber, biological products, Nigella sativa, microbial
activity, growth, productivity

Cucumber (Cucumis sativus L.) is a widely cultivated plant in the gourd
family Cucurbitaceae. The plant has a creeping vine, which bears cylindrical
edible fruits. It could be cultivated year-round in desert lands by employing
open field and green houses. Cucumber plants are susceptible to fungal
diseases.
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Organic fertilization is a very important technique in this respect.
Significant attentions have been paid by both growers and agricultural
authorities to replace synthetic chemical fertilizers with natural organic
fertilizers, which appear to be safe for the environment and improve soil
fertility (David, 2002).

Also, plant extracts have been demonstrated to increase the
productivity of tomato (plant length, leaf area, the number of branches, fresh
and dry weight/plant and chlorophyll content) as well as the number of
flowers and fruits (EI-Dougdoug et al., 2007). Powdery mildew (PM) of
cucumber was reduced from 52 to 7.7% for plants treated with 0.5% black
seed oil (BSO), to 18.6% for plants treated with rape seed oil, and to 20% for
plants treated with paraffin oil. Therefore, it is important to give more
attention to BSO and other plant oils as an alternative disease control method
in organic food production (Hafez, 2008). The use of BSO reduced PM
disease by about 52%.

The antifungal activity of essential oil of black cumin plants in
combination with biocontrol bacteria Azotobacter and/or Bacillus
megaterium and N-fertilizer were examined against four phytopathogenic
fungi (El-Sayed, 2006). Also, Thoppil et al. (1998) studied the activity of
essential oils from four varieties of Nigella sativa against Fusarium
semeticum, Aspergillus niger and Rhizopus stolonifer. They observed that all
essential oils exhibited activity; the essential oil from Basilicum var.
purpurascens was the most potent.

The obtained data also revealed that plant treated with mixed
inoculants of Azotobacter chroococcum and Bacillus megaterium in the
presence of half dose of inorganic N-fertilizer allowed essential oils to have
more inhibitory effect against the tested plant pathogenic fungi when
compared with addition of full dose of N-fertilizer in combination with
separate inoculation. This result was observed in the two seasons for all
treatments (El-Sayed, 2006).

Powdery mildew disease is one of the most serious plant diseases,
causing large yield losses in a number of crops (Kiss, 2003). The disease
affects the leaves, stems and fruits of cucumber (Cucumis sativus L.) grown
in greenhouses and in the field (Bettiol et al., 2008). Powdery mildew of
cucumber is one of the most common foliage diseases, attacking cucumber
plants in Egypt and other countries (Harfoush and Salama, 1992; Mosa,
1997; Reuveni et al., 1997 and Verhaar et al., 1997). Using water extract of
black cumin (3.0%) led to elimination of TYLCV and produced virus-free
tomato by tissue culture technigue.

The main objective of the present work was to improve growth, yield
and quality of cucumber under North Sinai conditions by addition of seed
cake of Nigella sativa to the soil and by foliar spray with seed oil. It is also
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speculated that these treatments may reduce fungal infection, release
nutrients to plant, and stimulate CO, evolution.

MATERIALS AND METHODS

This study was carried out in the experimental farm of the Desert
Research Center at El Sheikh Zowayed area, North Sinai Governorate,
during the two summer growing seasons of 2009 and 2010.

Products from Nigella sativa (seed cake and seed oil) were produced
under bioorganic agricultural conditions. The results of chemical analysis of
seed cake and seed oil are given in table (1 & 2). Prince cv. seeds were sown
in early or mid-April. The transplanting date was 25 days from sowing.

Table (1). Physical and chemical properties of essential oils of N. sativa
untreated (A) and treated with A. chroococcum and B.
megaterium (B).

Nigella sativa seed oils (%)

Fractions A B Fractions A B
Acidity % (as i i .

oleic acid) 3-35 2-95  @- Thujene 1.60 3.68
Peroxide value

(m-equiv.O,/kg 48.33 29.83 a- pinene 0.87 0.84
sample)

lodine value 13040  130.41 Sapinene 0.87 0.84
(Hanus)

Color units [3- pinene 2.50 4.18
Yellow 35.00 35.00 p- cymene 46.90 50.15
Red 17.30 17.30 d- limonene 2.19 2.25
Blue 11.00 11.00 Longifolene 3.78 4.88
Fatty acids % Longipinene 1.17 1.22
Palmitic acid .

(C16:0) 13.31 13.25 4-Terpineol 3.15 2.43
fg‘?g)r ic acid (C 1.80 132 Thymoquinone 2870  11.87
Oleic acid (C 18:1) 25.21 25.96 Carvacrol 0.00 0.43
'1-2';’,‘20)'6"’ acid (C 50.37 59.47 Total 9752  97.37
Linolenic acid

(18:3n-2) 0.31 0.00

Total faty acids % 100 100

(A): Control (without inoculation) (B): Mixed (A. chroococcum and B. megaterium)

The experiment consisted of two factors: Soil application by adding
some outputs of Nigella sativa (seed cake) with different doses (0, 5 and 10
g seed cake /plant) one week after transplanting, and by spraying solutions
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containing different concentrations (0, 0.5, 1 and 1.5%) of oil extracted from
Nigella sativa seed on the vegetative parts of the plant three times every ten
days, the first spray after 30 days from transplanting.

Table (2). Physical and chemical properties of seed cake of N. sativa.

Amino acids
Essential Amino acids Non-Essential Macronutrients Micronutrients
(%) Amino acids (%) (%) (ppm)

Threonine  3.56 Aspartic 2.82 P 0.88 Fe 413
Valine 4.46 Serine  3.67 Mg 0.71 Mn 40
Methionine  4.98 Proline  1.69 K 0.58 Z 80
Isoleucine 3.63 Glycine 10.39 Ca 0.27
Leucine 4.44 Alanine 10.92 N 0.19
Phnylalanine 3.71 Cystine 0.036
Lysine 435  Tyrosine 0.025
Arginine 206  Glutamic 21.60
Histidine 2.90

A split plots design with three replicates was used. The seed cake
concentrations were assigned in the main plots, whereas the foliar spray by
seed oil treatments were distributed in sub plots.

The experiment included 36 experimental units, 3 seed cake x 4 foliar
spray treatments x 3 replicates. The experimental plot area was 10.5 m?
plant distance was 50 cm apart. The analysis of soil and irrigation water was
performed according to Jackson (1958), Piper (1950) and Richards (1954),
respectively, and are presented in tables (3, 4 & 5). Determination of
antimicrobial activity of extracted oil was studied according to Jacobs and
Gerstein (1960).

A drip irrigation system was used. The length of line was 10.5 m, and
the width between lines was 1 m.

Seed cake was added to soil one week after transplanting. Cucumber
plants were sprayed three times with an aqueous solution of seed oil during
each growing season. The first spray was performed after 30 days from
transplanting, whereas, the second was applied three times every 10 days
then 30 days. All replicates received similar agricultural practices with
regard to cultivation, fertilization, irrigation, and pest disease control.

Chicken manure stable compost was used as fertilizers at 20 m® per
feddan, 100 kg calcium super phosphate per feddan and 100 kg agricultural
sulfur before planting. Ammonium sulfate at 300 kg, potassium sulfate at
150 kg and 15 kg phosphoric acid were divided into small quantities and
added weekly in drip irrigation system during the growing seasons.
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Table (3). Chemical analysis of the soil at North Sinai Research Station-El
Sheikh Zowayed area.
E.C. Soluble anions Soluble cations

Depth 0.MO.C.Available

PH mmhos/ (meq./L.) (meq./L.) on o CaCO3;%
(cm) cm COsH,CO; CI SO, Ca"Mg" Na® K* 72 %0 PaOs
0-30847 090 - 1.913.004.744.080.824500.250.520.30 7.00  2.80

Table (4). Particle size distribution of the soil at North Sinai Research
Station - El Sheikh Zowayed area.

Fine sand Coarse sand Silt Clay Texture
(%0) (%) (%) (%0)
31.96 58.16 7.43 2.25 Sandy

Table (5). Chemical analysis of irrigation water at North Sinai Research
Station -El Sheikh Zowayed area.

PH EC. Soluble Anions Soluble cations
(meq./L) (meq./L)
ppmmmhos/cmCo; H,CO3; CI° SO, Ca'" Mg* Na* K*
7.4 2491 3892 -- 272 8.7 33.38 7.0 105 253 2.01

1. Microbiological Determinations

Rhizosphere soil samples were collected from soil after germination at
30, 60 and 90 days from transplanting to estimate the number of different
microbial types and total microbial counts on Bunt and Rovira agar medium
(Bunt and Rovira, 1955), total fungal counts on Martin’s medium (Allen,
1959), Azotobacter spp. on nitrogen deficient medium (Abd El Malek and
Ishac, 1968), Azospirillum spp. on semi-solid malate medium (Dobereiner,
1978). Bacillus spp. was quantified on modified Bunt and Rovira medium
(Abd El-Hafez, 1966) using the dilution frequency method. CO, evolution
was measured according to Pramer and Schmidt (1994).

2. Determination of Antimicrobial Activity of Extracted Oil

The effect of the extracted oil of black cumin with concentrations of
500, 750, 1000 and 1250 ppm on the growth of pathogenic fungi was studied
by measuring the inhibition zone and minimum inhibitory concentration as
described by Sleigh and Timburg (1981).

Disc diffusion method was used for determining the antimicrobial
activity of extracted oil against the pathogenic fungi (Aspergillus niger,
Fusarium semeticum and Rhizopus stolonifer) as described by Jacobs and
Gerstein (1960).
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3. Plant Parameters
Five plants were randomly taken from each experimental plot after 50
days from transplanting. Data on vegetative growth, fruit yield, and fruit
quality were recorded as following:
3.1. Vegetative growth
1. Percentage of stand 2. Fresh and dry weight (g)
3. Plant length (cm)
4. Total chlorophyll using chlorophyll meter according to A.O.A.C. (1990)
5. Number of flowers/ plant
3.2. Total yield and fruit quality
During each experimental season all fruits from each plot were harvested
ten times and total fruits were collected. The yields per plant and per plot as
well as per feddan were then calculated. The data that have been taken were
as following:
1. Fruit length (cm)
2. Average fruit weight (g)
3. Fruit diameters (mm)
4. Total yield (g/plant or ton/fed)
5. Dry weight per fruit ()

4. Statistical Analysis
Data were analyzed using ANOVA according to Snedecor and
Cochran (1989).

RESULTS AND DISCUSSION

1. Effect of Using Some Biological Products of Nigella sativa L. on Total
Counts of Bacteria and Fungi

Data presented in table (6) show the effect of using seed cake and seed
oil of Nigella at different levels on total bacterial counts during two seasons
and at different stages of plant growth. With respect to adding seed oil at
different rates, data show that increasing seed oil addition in the absence of
seed cake increased total bacterial counts for all stages of plant growth.

In the presence of seed cake at 5 g with or without seed oil, total count
also increased more than in case of seed cake absence. Increasing seed cake
to 10 g /plant with adding seed oil levels at 1.5% gave the highest density of
total bacterial counts at different stages of plant growth, reaching 99, 277,
259 x10° CFU/g dry soil for 30, 60 and 90 days for the first season and 105,
297, 265 x10° CFU/g dry soil at the same stages during the second season.
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Table (6). Effect of using some biological products of Nigella sativa L. on

total bacterial counts during 2009/2010 seasons.

Seeds oil  Total Bacterial counts (Counts x 10° CFU/g dry soil)

Average as total

Seeds Season 1 Season 2 microbial counts

dregs 30day 60day 90day 30day 60day 90day 30day 60day 90 day

Zero 32 39 36 35 47 40 34 43 38

Control 0.5% 39 48 46 44 56 50 42 52 48

1% 45 65 62 49 77 62 47 71 62

1.5% 48 67 65 52 80 66 50 74 66

Zero 37 70 65 50 90 81 44 80 73

59 0.5% 49 99 89 57 115 105 53 107 97

1% 60 131 110 69 135 120 65 133 115

1.5% 65 135 115 71 140 127 68 138 121

Zero 55 121 97 61 139 120 58 130 109

109 0.5% 83 215 210 89 256 227 86 236 219

1% 95 269 255 101 295 262 98 282 259

1.5% 99 277 259 105 297 265 102 287 262

*Initial total bacterial count was 65 x 10 2 (CFU/g dry soil).

While the results presented in table (7) show the impact of using
seed cake and seed oil of Nigella at different levels on total fungal
counts during the two seasons and at different stages of plant growth.
With respect to adding seed oil at different rates, data show that by
increasing seed oil addition, in the absence of seed cake, fungi

decreased at different stages of plant growth during two seasons.

Table (7). Effect of using some biological products of Nigella sativa L. on

total fungal counts during 2009/2010 seasons.

Seeds oil  Total fungal counts g(gic;)unts x 10 CFU/g dry Average as total
Seeds Season 1 Season 2 fungal counts

dregs 30 day 60 day 90 day 30 day 60 day 90 day 30 day 60 day 90 day

Zero 70 80 84 60 70 80 65.0 75.0 82.0

Control 05% 47 40 36 50 40 33 485 400 345

1% 38 32 28 40 35 31 390 335 295

1.5% 33 22 20 37 31 28 350 265 240

Zero 35 29 28 37 31 29 360 300 285

5 05% 23 18 16 25 20 15 240 190 155

9 1% 20 16 14 22 17 13 21.0 165 135

15% 16 13 11 15 12 10 155 125 105

Zero 30 22 17 31 28 22 305 250 195

10g 05% 16 14 11 22 16 11 19.0 150 110

1% 13 10 8 14 11 9 135 105 85

15% 11 8 5 10 5 3 105 65 4.0

*Initial total fungal count was 90 x 10 2(CFU/g dry soil).
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In the presence of seed cake at 5 g with or without seed oil, total
counts of fungi also decreased more than in case of absence of seed cake.
Increasing seed cake to 10 g /plant with adding seed oil levels at 1.5% gave
the lowest density of total fungal counts at different stages of plant growth
and during the two growing seasons, reaching 11, 8, 5 x10° CFU/g dry soil
for 30, 60 and 90 days for the first season and to 10, 5, 3 x10* CFU/g dry soil
at the same stages during the second season.

The recorded data indicated that control treatment without using any
biological products gave higher growth of fungi. This may be due to the
production of siderphore compounds, which inhibit fungal spore germination
via causing unavailability of nutrients (Jagnow, 1991) or due to the lyses of
chitinaceous cell walls of pathogenic fungi by specific enzymes produced by
bacteria (Nelson et al., 1986).

2. Effect of Using Some Biological Products of Nigella sativa L. on
Azotobacter spp. and Azospirillum spp. Densities

Data in tables (8 and 9) show that when seed oil was applied in the
absence of seed cake, the numbers of Azotobacter spp. and Azospirillum spp.
increased at different stages of plant growth during the two seasons. In the
presence of seed cake at 5 g with or without seed oil, Azotobacter spp. and
Azospirillum spp. also increased more in case of seed cake absence.

Table (8). Effect of using some biological products of Nigella sativa L. on
Azotobacter densities during 2009/2010 seasons.

Seeds oil  Azotobacter Densities (Counts x 10* CFU g dry
Average Azotobacter

soil)
Seeds Season 1 Season 2 counts
dregs
30day 60 day 90 day 30 day 60 day 90day 30day 60day 90 day

Zero 1140 27.60 20.70 16.70 3340 2350 141 305 221
0.5% 13.60 38.70 2450 2240 4730 29.30 18.0 43.0 26.9
Control 1% 20.70 4140 3440 29.70 49.10 3780 252 45.3 36.1
15% 2230 5350 39.20 31.20 5180 4110 26.8 52.7 40.2
Zero 2440 5520 4140 31.30 58.60 44.60 27.9 56.9 43.0
05% 39.70 62.40 45.60 4160 84.30 7220 40.7 73.4 58.9
> 1% 4490 82.70 7250 53.40 90.10 77.30 49.2 86.4 74.9
15% 48.80 88.80 75.70 56.90 9290 80.30 529 90.9 78.0
Zero 4920 6240 5230 50.50 65.80 53.20 49.9 64.1 52.8
10g 0.5% 5240 8280 76.00 56.40 98.50 80.10 544 90.7 78.1

1% 58.80 9240 79.80 61.90 125.10 10140 604 1088 90.6
15% 65.70 9590 83.60 66.80 129.30 107.10 66.3 1126 954
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*Initial Azotobacter densities was 30 x 10 2 (CFU/g dry soil).

Table (9). Effect of using some biological products of Nigella sativa L. on
Azospirillum densities during 2009/ 2010 seasons.
Seeds oil  Azospirillum Densities (Counts x 10* CFU
g dry soil)

Seeds Season 1 Season 2
dregs 30 da 60 90 30 60 90 30 60 90
y day day day day day day day day
Zero 14.7 186 150 150 210 186 149 198 168
0.5% 173 240 220 210 280 239 192 260 230
1% 21.0 280 245 220 340 280 215 310 263
1.5% 239 340 280 245 360 305 242 350 293
Zero 211 280 245 224 310 262 218 295 254
5 0.5% 24.5 320 305 280 340 305 263 330 305
g 1% 28.0 340 320 320 400 36.0 300 370 340
1.5% 30.5 430 340 340 410 390 323 420 365
Zero 28.0 340 305 262 340 280 271 340 293
0.5% 340 430 36.0 360 500 390 350 465 375
1% 415 60.0 430 415 59.0 410 415 595 420
1.5% 430 920 640 43.0 840 500 43.0 880 570

*Initial Azospirilla Densities was 30 x 10 ? (CFU/g dry soil).

Average
Azospirillum counts

Control

109

Increasing seed cake to 10 g /plant with adding seed oil gave the
highest density of Azotobacter spp. & Azospirillum spp. at different stages of
plant growth, with the average densities reaching 66.3, 112.6 and 95.4 x10*
CFU/g dry soil for 30, 60 and 90 days for Azotobacter spp. and reaching 43,
88 and 57 x10* CFU/g dry soil for Azospirillum spp. When plants have been
treated with 10 g seed cake combined with foliar application with seed oil at
1.5%, gave the highest density of Azotobacter spp. and Azospirillum spp. at
different stages of plant growth, with the average of Azotobacter spp. and
Azospirillum spp. densities reaching 66.3, 112.6, 95.4, 43.0, 88.0 and
57.0x10* CFU/g dry soil, respectively, for 30, 60 and 90 days.

3. Effect of Using Some Biological Products of Nigella sativa L. on
Bacillus spp. Densities

With respect to adding seed oil at different rates, data in table (10)
show that increasing seed oil addition in the absence of seed cake increased
Bacillus spp. densities at different stages of plant growth and during the two
seasons.

In the presence of seed cake at 5 g with or without seed oil also
increased Bacillus spp. densities more than observed in case of absence of
seed cake. Increasing seed cake to 10 g /plant with the addition of 1.5% seed
oil gave the highest density of Bacillus spp. at different stages of plant
growth, with the average of Bacillus spp. densities reaching 98, 148 and 125
x10* CFU/g dry soil for 30, 60 and 90 days.
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Table (10). Effect of using some biological products of Nigella sativa L. on
Bacillus spp. densities during 2009/ 2010 seasons.

Seeds oil

Bacillus. spp. densities (counts x 10*

CFu/ig Average of Bacillus.

dry soil)

Seeds dreg Season 1 Season 2 Spp. counts
30day 60 90 30 60 90 30 60 90
Zero 33 38 35 35 46 37 34 42 36
Control 0.5% 36 41 38 40 50 42 38 46 40
1% 39 44 40 45 55 49 42 50 45
1.5% 42 49 44 50 63 55 46 56 50
Zero 40 70 55 50 80 60 45 75 58
59 0.5% 51 81 70 63 95 78 57 88 74
1% 57 95 78 70 105 85 64 100 82
1.5% 63 105 95 8 115 100 74 110 98
Zero 55 80 65 70 95 80 63 88 73
104 0.5% 64 95 85 90 150 105 77 123 95
1% 71 105 90 100 160 120 86 133 105
1.5% 80 115 105 115 180 145 98 148 125

*Initial total Bacillus count was 35 x 107 (CFU/g dry soil).

4. Effect of Using Some Biological Products of Nigella sativa L. on CO,

Evolution

Table (11) describes the effect of using seed cake and seed oil of
Nigella at different levels of microbial activity through CO; evolution (ug/ g
dry soil / h) in the area of soil surrounding the roots of the plants during the
two seasons and at different stages of plant growth.

Table (11). Effect of using some biological products of Nigella sativa L. on
CO; evolution (ug/g dry soil/h) during 2009/2010 seasons.

CO; evoluted (ug/g dry soil/ h)

Average of CO; evoluted

Seeds oil
\ Season 1 Season 2
Seeds dregs 30day 60day 90day 30day 60day 90day 30day 60 day 90 day
Zero 1350 1430 13.80 1410 1560 15.12 13.8 14.95 145
Control 05% 1466 1560 1510 1530 16.20 16.10 15.0 1590 156
1% 1520 16.10 1580 16.10 16.70 16.14 15.7 16.40 16.0
15% 1610 1690 16.70 16.90 17.30 17.10 16.5 17.10 16.9
Zero 1470 1590 15.00 1520 16.62 16.12 15.0 16.26 15.6
5g 05% 1510 1710 16.10 16.12 1810 17.10 15.6 17.60 16.6
1% 16.30 18.00 1720 16.80 19.10 1810 16.6 1855 17.7
15% 1680 1870 17.60 1740 19.60 18.35 171 19.15 18.0
Zero 15,70 1761 16.10 16.10 18.00 17.31 15.9 17.81 16.7
10g 05% 16.20 1890 17.11 17.33 20.24 18.60 16.8 19.57 17.9
1% 16.80 19.30 17.70 17.60 21.10 19.10 17.2 20.20 18.4
15% 1710 20.00 18.10 18.80 21.52 20.00 18.0 2076  19.1

*Initial CO, evolution is 12.10 pg /100 g soil/24 h.

With regard to adding seed oil at different rates, the data show that
increasing seed oil addition in the absence of seed cake increased the rate of
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CO; evolution (ng / g dry soil / h) at different stages of plant growth and
during two seasons.

In the presence of seed cake at 5 g with or without seed oil, the rate of
soil CO; evolution also increased (ug /g dry soil /h) compared to soils
without seed cake. Increasing seed cake to 10 g /plant with adding oil seed
gave the highest quantity of CO, activity (ug /g dry soil / h) at different
stages of plant growth. The average of CO, exchange (ug /g dry soil /h)
reached 18, 20.78, and 19.10 for 30, 60 and 90 days when plants were
treated with 10 g seed cake combined with foliar application with seed oil at
1.5%.

5. Effect of Using Some Biological Products of Nigella sativa L. on Some
Plant Pathogenic Fungi

The results in table (12) and Fig. (1) show that using solutions with
concentrations of 500, 750, 1000 and 1250 ppm of oil from Nigella sativa
seeds inhibited the growth of some pathogenic fungi to cucumber plant
including Fusarium, Rhizopus and A. niger. The inhibition zones were the
largest at concentrations of 1250 and 1000 ppm. The inhibition zones
produced by concentrations of 750 and 500 ppm were smaller but still
significant compared to control treatments.

6. Cucumber Growth and Yield Characteristics as Affected by Nigella
sativa L. Treatments
6.1. Growth characteristics

It is clear from results presented in table (13) that soil application with
seed cake of Nigella sativa at 10 g produced a significant increase in
vegetative growth characters, i.e., percentage of stand, plant height, number
of flowers/plant, fresh weight/plant and total chlorophyll, except dry matter
percentage, which has given the highest values in the two experimental
seasons as compared with control treatment. The results were true in both
growing seasons.

The effect of foliar spray treatments on growth parameters showed the
highest value with Nigella sativa oil at 1.5% treatment when compared with
the other tested treatments in both seasons, while the control treatment
showed the lowest value in both seasons. This result suggests that powdery
mildew of cucumber (Podosphaera xanthii) was reduced by spraying Nigella
sativa oil, which is in agreement with Hafez (2008). The combination of soil
amendment with seed cake with foliar spray of oil gave a significant
improvement on all growth characters in both tested seasons. These results
indicated the important role of Nigella sativa oil and seed cake in improving
growth characteristics of cucumber plants. Also seed cake application alone
has positive effect on plant growth by stimulating the growth of rhizosphere
microorganisms, which are playing fundamental role in minerals uptake by
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plant. Regardless, the result agree with those obtained by Hassan and
Vancura (1970) who detected that microbial products of Azotobacter
chroococcum, Azospirillum brasilense, Bacillus megaterium had a positive
effect on plant length and weight, due to excretion of some growth regulators
as gibberellin like substances in microbial culture.

Table (12). Effect of using some biological products of Nigella sativa L. on
some plant pathogenic fungi during 2009/2010 seasons.

oncentrations of Diameter of Inhibition zone (cm)
il (ppm) A B
Fungi 500 750 1000 1250 500 750 1000 1250

Fusarium 0.0 0.0 120 125 123 177 250 3.80
Rhizopus 0.0 0.0 040 081 150 268 317 4.03
A. niger 0.0 0.0 110 130 2.07 397 467 583

A= (Control) without inoculation ~ B= Mixed (A. chroococcum and B. megaterium)

Fusarium semeticum Rhizopus stolonifer ragillus niger

Asp

Control

Fig. (1). Effect of using some biological products of Nigella sativa L. on
some plant pathogenic fungi.

6.2. Yield and its component

It is evident from table (14) that seed cake gave significant increase in
total yield and its components, i.e. fruit length, average fruit weight fruit
diameter and total yield per plant (g) and per fed (ton). The highest values of
yield and its components were obtained by application of seed cake at rate of
10 g around plant root, except dry matter (%). Control treatment showed a
significant increase in fruit dry matter (%) in both growing seasons.
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Foliar spray effect with Nigella sativa oil at 1.5% produced the
highest value of fruit length, average fruit weight, fruit diameter, dry matter
(%) and total yield per plant and per feddan. These results may be due to the
role of Nigella sativa oil in increasing cell division, as suggested by El-
Dougdoug et al. (2007).

The interaction treatment between seed cake at rate of 10 g per plant
and Nigella sativa oil at 1.5% showed the highest values on total yield and
its components, except the dry matter (%) character. These results suggest a
role of Nigella sativa oil and seed cake in reducing powdery mildew of
cucumber and improving soil conditions around the root zone (Harfoush and
Salama, 1992; Mosa, 1997; Reuveni et al., 1997 and Verhaar et al., 1997).

Table (13). Effect of using some biological products of (Nigella sativa L.)
on growth characters of cucumber plant during 2009/ 2010

Seasons.

Treatments Percentage of Fresh weight Plant length  Number of Total Dry matter

Seeds Seeds stand g/plant (cm) flowers/plant  chlorophyll (%l/plant)
dregs  oil S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2
Zero 32,33 30,67 127,67 210,33 67,00 113,00 4,67 8,67 2500 3033 2683 2890

{ontrol 0.5% 34,33 32,33 167,67 244,67 75,00 128,67 12,33 18,00 26,77 34,67 61,03 63,13
1% 41,00 39,00 149,67 266,00 76,67 141,00 6,00 7,00 31,00 37,00 66,43 64,80

1.5% 43,00 41,67 167,67 350,67 71,33 144,33 15,00 16,00 2893 36,23 67,87 65,87

Zero 35,67 32,67 159,33 173,67 62,33 8567 9,00 14,67 2560 2923 1930 1987

54 05% 41,67 36,00 163,67 261,33 82,00 115,33 11,67 18,00 27,77 31,07 27,23 28,33

1% 49,67 40,00 179,33 283,33 73,00 113,67 10,00 11,67 30,30 34,67 3813 39,23

15% 54,67 52,00 267,67 294,67 66,00 130,00 17,00 20,67 28,70 30,33 53,33 54,33

Zero 40,00 40,67 108,33 304,00 74,33 111,00 13,33 18,00 2583 26,83 22,37 23,33

10g 0.5% 49,33 49,33 134,00 320,00 75,67 129,33 16,33 12,67 28,90 34,53 4190 42,97

1% 58,00 55,67 149,00 361,67 76,33 136,00 17,33 13,00 30,17 3540 5520 55,13

1.5% 60,33 57,33 245,00 459,67 86,33 14533 20,33 21,33 29,67 3560 6710 66,87

LSD 121 088 193 414 139 261 09 120 041 089 056 0,99
Control 37,67 3592 153,17 267,92 72,50 131,75 950 12,42 2793 3456 5554 55,68
59 45,42 40,17 192,50 253,25 70,83 111,17 11,92 16,25 28,09 31,33 34,50 3544
109 51,92 50,75 159,08 361,33 78,17 130,42 16,83 16,25 28,64 33,09 46,64 47,08
LSD 0,75 068 135 175 093 161 050 065 028 060 0,09 043
Control 27,00 26,00 98,83 172,00 50,92 77,42 6,75 10,33 19,11 2160 17,13 18,03
0.5% oil 31,33 29,42 116,33 206,50 58,17 93,33 10,08 12,17 20,86 25,07 32,54 33,61
1% oil 37,17 33,67 119,50 227,75 56,50 97,67 833 7,92 2287 26,77 3994 39,79
1.5% oil 39,50 37,75 170,08 276,25 55,92 104,92 13,08 14,50 21,83 2554 47,08 46,77
LSD 0,70 051 111 239 080 151 052 069 024 051 033 051

The recorded data indicate that control treatment gave higher fungal

counts than seed cake and seed oil of Nigella sativa treatments, which
contain beneficial bacteria, e.g. Azotobacter chroococcum, Azospirillum
brasilense, Bacillus megaterium. Similarly, Kavimandan and Gaur (1971)
found that Bacillus megatherium can decompose organic phosphates and
thereby improve crop yield. This may be due to the production of
siderphores compounds, which inhibit fungal spore germination and increase
availability of nutrients to plant and improve growth (Jagnow, 1991). Also,
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the highest total yield of cucumber plants, which were treated with seed cake
and seed oil of Nigella sativa than other treatments, may be due to reductions
in fruit dropping (Wilocox, 1994) and/or increases in the supply of growth
hormones produced by microorganisms (Amara, 1994).

Table (14). Effect of using some biological products of (Nigella sativa L.)
on yield and its component of cucumber plant during 2009/

2010 seasons.

_Treatments Fruit length A‘\/’:;Z%if(g?'t Total yield(g) Total yield Fruit diameter Dry matter

Seeds Seeds (cm) fruit) /plant (ton)/fed (mm) (%)

dregs ol o551 s s1 52 s1 s2 S1 S2  si S
Zero 12,40 11,97 3583 3650 398,33 376,67 39,83 36,33 2300 2500 457 437
05% 12,70 12,30 7023 72,63 406,33 403,33 40,83 39,00 2667 3033 817 833
1% 1567 1420 57,30 5453 505,00 490,00 50,50 48,00 2567 27,00 857 843
15% 1653 14,97 8020 80,97 606,67 58500 60,67 56,83 26,67 30,67 11,07 1040
Zero 1433 1420 4567 46,30 40500 40500 4050 4050 31,00 31,67 637 647
05% 13,10 1380 4620 47,30 613,33 621,67 69,30 6567 29,67 3633 7,73 7,23
1% 1340 12,47 4470 4517 693,00 670,00 6133 62,17 3367 3167 393 350
15% 1510 14,70 69,63 6500 798,67 793,33 79,87 77,00 3433 4100 7,67 8,03
Zero 1410 1500 59,57 60,23 500,00 491,67 50,00 4817 32,67 31,33 373 397
05% 1510 1387 6520 64,23 696,67 693,33 69,67 67,67 3400 32,67 7,60 7,43
1% 1633 1640 4533 4517 794,33 793,33 7943 72,83 3567 4133 503 483
15% 17,33 19,33 106,07 105,63 893,33 890,00 89,33 74,67 36,67 4567 7,97 8,63

control

59

109

LSD 043 047 126 115 727 1458 073 101 067 138 054 032
Control 14,33 13,36 60,89 61,16 479,08 463,75 47,96 4504 2550 28,25 8,09 7,88
59 13,98 13,79 5155 5094 627,50 622,50 62,75 61,33 32,17 3517 643 6,31
109 15,72 16,15 69,04 6882 721,08 717,08 72,11 6583 34,75 37,75 6,08 6,22
LSD 03 021 052 039 371 405 039 026 044 045 019 0,17
Control 10,21 10,29 3527 3576 325,83 318,33 32,58 31,25 21,67 22,00 3,67 3,70
0.5% oil 10,23 9,99 4541 46,04 429,08 429,58 44,95 43,08 2258 2483 588 575
1% oil 11,35 10,77 36,83 36,22 498,08 488,33 47,82 4575 23,75 2500 438 4,19
1.5% oil 12,24 12,25 63,98 6290 574,67 567,08 57,47 52,13 24,42 29,33 6,68 6,77
LSD 025 027 073 066 420 842 042 058 038 080 031 0,19
CONCLUSION

From the results obtained, it can be concluded that using Nigella
sativa L., as seed cake in rates of 10 g/plant as soil application and 1.5%
seed oil as foliar spray to cucumber plants, improved growth and
productivity of cucumber and reduced fungal diseases under North Sinia
conditions.
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