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Nigella sativa, L. plants were fertilized with NPK or 5, 10 and 15 m3/fed. Chicken manure. Inorganic and
organic fertilizer represented the main plot. The sub plot treatments were royal jelly (200 and 300 ppm) salicylic
acid (100 and 200) and active dry yeast (5 and 10 g/l) as well as control. The obtained results showed the
following black cumin fertilized with mineral NPK exhibited the best vegetative growth parameters and the
highest number of capsule / plant, seed yield / plant and / fed., volatile oil % and yield / plant and / fed., fixed oil
(% and yield / plant and / fed.), as well as, N, P and K % in the leaves. Chicken manure treatments significantly
decreased all previous parameters as compared with mineral NPK, except high level of chicken manure (15
m3/fed.) which resulted the lowest reduction without significant differences between it and mineral NPK
treatment. All spraying treatments significantly increased all previous parameters over the untreated (control).
Among six used treatments, the treatments of royal jelly (300 ppm) followed by active dry yeast (10 g/l) then
salicylic acid (200 ppm) resulted the highest values of vegetative growth traits and seed yield ,as well as, oil
yield (volatile and fixed) and P % in the leaves. Active dry yeast at 10 g/l gave the highest percentages of N and
K in the dry leaves comparing with other treatments. The interaction between main-plot and sub-plot was the
most effective on the previous parameters. The highest values in all measurements were obtained due to mineral
NPK or high level of chicken manure (15 m3/fed.) in combination with royal jelly (300 ppm), active dry yeast

(10 g/1) or salicylic acid (200 ppm).
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Introduction

Black cumin (Nigella sativa, L.) plants belong to
family Rununculaceae. The black cumin seeds
contain 1-1.5 % of volatile oil and 30-35 % of fixed
oil which has several uses for pharmaceutical and
food industries (Ustun et al., 1999).

The important role of chemical fertilizers is fully
recognized. Recently, great attention has been
focused on the possibility of using natural and safety
substitutes, i.e. organic materials, royal jelly,
salicylic acid and active dry yeast in order to improve
plant growth, fruit setting and yield.

Some authors studied the effect of organic
manure treatments on growth, yield, oil (volatile and
fixed) and chemical composition of black cumin as
Shalan (2005); Ahmed (2007) and Helmy (2008)
who demonstrated that organic fertilization
treatments significantly increased vegetative growth
traits, seed yield oil parameters (volatile and fixed) ,
as well as, chemical constituents compared with the
control.

The effect of organic manure treatments on
improving growth and productivity was shown by
Mohamed and Ahmed (2002) and Mohamed and
Abdou (2004) on fennel plants; Aly et al. (2007a and
2007b) and Abdalla (2009) Corianderum sativum
and Hemdan (2008) on anise plants.

Royal jelly is secreted from glands on the heads
of worker bees. It is synthesized from pollen, water
and honey mixed with saliva, hormones and
vitamins. Royal jelly contains 65.3 % water and 34.7

% dry residue. The later is composed from 48.2 %
proteins, 37.8 % carbohydrates, 10.4 % lipids and 2
% ash. Royal jelly also contains the vitamins B1, B2,
B6, B12 and C. Royal jelly is one of the richest
natural products in amino acids. It contains at least
17 amino acids including 8 essential ones. Amino
acids are very important for enhancing growth, sex
ratio percentage, yield and its components. Royal
jelly is also rich in minerals, especially potassium,
magnesium, calcium, iron, phosphorus, sulfur,
manganese and silicon (Heyl, 1949; Nation and
Robinson, 1971).

El-Maziny and Hassan (1990) and El-Shaikha
(2010) found that the foliar spray of cucumber
cultivars with various concentrations of royal jelly
significantly increased vegetative growth traits, sex
ratio % and total fruits yield in comparison with the
control treatment.

The effect of active dry yeast on improving
growth and productivity was shown by Naguib and
Khalil (2002); Ahmed (2007) and Helmy (2008) on
Nigella Sativa; Aly, et al. (2007b) on Corianderum
sativum and Ahmed (2007) and Hemdan (2008) on
anise plants.

Many authors studied the effect of salicylic acid
treatments on growth, vyield and chemical
composition of medicine and aromatic plants as Ali
(2004) on Tagetes minuta; Al-Shareif (2006) and
Abdou et al. (2009a) on caraway plants, Ayat (2007)
on coriander plants, Hemdan (2008) on anise plants;
Helmy (2008) on black cumin; Abdou et al. (2009b)
on fennel plants, as they all demonstrated that
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salicylic acid at 100 ppm as a foliar spray
significantly increased vegetative growth traits, fruit
yield, volatile oil parameters, as well as, chemical
constituents compared with control.

The object of this study was to investigate the
influence of organic, NPK, bio-fertilization and some
treatments of safe natural substances, as well as, their
interactions on vegetative growth, fruit yield, oil
yield (volatile and fixed) and some chemical
constituents of black cumin plants.

Materials and Methods

This investigation was carried out in the
Experimental Farm and Laboratory of Faculty of
Agriculture, Minia University during the two
successive seasons 2009/2010 and 2010/2011 to
study the influence of organic, NPK, bio-fertilization
and some safe natural substances treatments on
Nigella sativa, L. plants.

The experiment was arranged in a randomized
complete block design in a split-plot design with
three replicates. The main plots (A) included four
treatments of NPK and chicken manure at three
levels, while seven treatments (royal jelly, salicylic
acid and active dry yeast, each at two concentrations,
as well as control) occupied the sub plots (B),
therefore, the interaction treatments (AxB) were 28
treatments.

Seeds of black cumin were obtained from Sids
Horticultural Research Station, Agric. Research
Center, Beni-Suef Governorate and were sown on
September 25th of both experimental seasons. The
experimental unit (plot) was 1.8 x 3.0 meter and
containing 3 rows, 60 cm apart and seeds were
cultivated in hills spaced at 30 cm. and each plot
contained 60 plants and plants were thinned to two
plants / hill after 5 weeks from sowing date. The
physical and chemical analysis of the soil is shown in

Table (a).

Table a. Physical and chemical characters of the soil used.

Soil character Value Soil character Value
Sand % 28.2 Total N % 0.08
Silt % 30.7 Available P % 15.12
Clay %o 41.1 Exch. K™ (mg/100g) 211
Seil texture Clay loam Exch. Ca” (mg/100g) 31.74
Organic matter % 1.62 Exch. Na (mg/100g) 2.4
CaCO; % 2.09 Fe 8.54
pH1:2.5 7.82 DTPA Cu 2.06
E.C. (m mhos/cm) 1.04 (ppm) Zn 2.75

Mn 8.26

The main plots included four fertilization
treatments which were conducted as follows:
a;- NPK: control treatment fertilized with
recommended mineral NPK, 200 kg/fed. of
ammonium nitrate (33.5 % N), 150 kg/fed. of
superphosphate (15.5 % P205) and 100 kg/fed. of
potassium sulphate (48 % K20). a2- 5 m3/fed., a3-
10 m3/fed. and a4- 15 m3/fed. of chicken manure.
Chicken manure and mineral phosphorus were added
during soil preparation for cultivation in both
seasons. The chemical analysis of chicken manure is
shown in Table (b). Mineral N and K were divided
into three equal batches and added at one-month
interval, starting from October 31th in both seasons.
The sub plots (B) were devoted to seven treatments;
control royal jelly (R1) at 200 ppm, royal jelly (R2)
at 300 ppm, Salicylic acid (SAL1) at 100 ppm,
Salicylic acid (SAL2) at 200 ppm, active dry yeast
(ADY1) at 5 g/l and active dry yeast (ADY2) at 10
g/l.
The plants were sprayed with the three substances
three times at one-month interval, starting from
October 31th. Control plants were sprayed with

distilled water. All other agricultural practices were

carried out as prevailing in the region.

At the termination of the experiments, on the last

week of April, the following data were recorded:-

o Vegetative growth characters: - plant height (cm),
stem diameter (cm), number of branches/plant and
herb dry weight (g/plant).

¢ Yield and its component: - number of capsules /
plant, seed yield (g) /plant, also seed yield (kg /
fed.) was calculated.

e QOil determination: - volatile oil % of seeds
according to British pharmacopeia (1963), volatile
oil yield (ml/plant and liter/fed.). Also, fixed oil %
of seeds according to A.O.A.C. (1980), fixed oil
yield (ml/plant and liter/fed.)

e Chemical analysis : - nitrogen % was determinated
by Micro-kjeldahel method as described by
A.O.A.C. (1980) phosphorus % was determinated
colometrically using the method described by
Jackson (1973), while potassium % was estimated
using flame-photometry method according to
Cotteine et al. (1982).
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The obtained data were statistically analyzed
according to M STAT-C (1986). The differences

between means were tested using L.S.D. at 5 % level

Table b. Chemical analysis of chicken manure applied in the present study.
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Results and Discussion
A:-Effect of vegetative growth traits

Data presented in Tables (1 and 2) revealed that
all three used chicken manure treatments decreased
plant height, stem diameter, number of branches per
plant and herb dry weight / plant, in the two seasons,
in comparison with the mineral NPK (recommended
dose) treatment. There were significant differences in
the aforementioned parameters due to fertilizing with
chicken  manure.  However, non-significant
differences were obtained from black cumin plants
treated with chicken manure at high level (15
m3/fed.) in comparison with mineral NPK.

The treatments of mineral NPK and high level of
chicken manure gave the highest values of vegetative
growth traits in comparison with the two other
organic fertilization treatments; this may be due to
the increase of macro-elements in the root zone in
chemical fertilizer and decomposition of chicken
manure at high level.

The above results are in an agreement with those
obtained by Aly et al. (2007a) and Abdalla (2009) on
coriander plants, Abdou et al. (2009a) on caraway
plant which stated that application of NPK (200
+300+100 kg/fed.) was the most effective rate for
increasing vegetative growth traits of Carum carvi,
and Shalan (2005) ; Ahmed (2007) on black cumin
and Abdalla (2009) on coriander plants who found
that the highest values for plant height, number of
branches/plant and herb dry weight/plant were
obtained when organic manure was applied at high
level (25 m3/fed. cattle manure).

Data in Tables (1 and 2) showed that plant
height, stem diameter, number of branches/plant and
herb dry weight/plant were significantly increased
due to royal jelly, salicylic acid and active dry yeast
(each at two concentrations) treatments over control
(without treated) in both seasons. The highest values
for the four characters were obtained when plants
were treated with royal jelly at high concentration
(R2, 300 ppm) followed by active dry yeast at high
concentration (ADY2, 10 g/I) then salicylic acid at
high concentration (SAL2, 200 ppm). In addition, no
significant differences were detected between R2 and

ADY2 treatments in all cases, and between R2 and
SAL2 treatments in some cases.

The augmentation occurred in the four previous
parameters obtained in this study as a result of R2
may be due to any of its components as amino acids,
vit. B, some minerals and hormonal status of royal
jelly on growth which has been already reported by
Heyl (1949); Nation and Robinson (1971); El-
Maziny and Hassan (1990) and El-Shaikha (2010). In
addition, the stimulatory effects of ADY and/or any
of its components as cytokinin and vitamin B on
plant growth have been reported by Haridi (1987) on
Salvia officinalis; Bowe et al. (1989) on
Pelargonium zonal; Naguib and Kbhalil (2002);
Ahmed (2007) and Helmy (2008) on Nigella sativa.
While, Hemdan (2008) on anise plants; Helmy
(2008) on black cumin and Abdou et al. (2009a)
stated that foliar application of salicylic acid at 150
ppm increased plant height, stem diameter, branches
number / plant and herb dry weight/plant in
comparison with control plants.

The interaction between main-plot and sub-plot
was significant for plant height, number of
branches/plant and herb dry weight/plant in both
seasons. The highest values were obtained by
mineral NPK or chicken manure (15 m3/fed.) in
combination with R2, ADY?2 or SAL2, while the
least values in this respect were of the interaction
between zero (without any treated) x chicken manure
5 m3/fed.

B:-Effect of yield parameters-

Data in Tables (3 and 4) showed that all
treatments of chicken manure in the two seasons,
gave significantly lower number of capsules/plant,
seed yield (g/plant and kg/fed.) in comparison with
mineral NPK, except the treatment of high level of
chicken manure (15 m3/fed.) there was non-
significant differences between it and mineral NPK
in both seasons for the three previous characters.

The role of NPK fertilization treatment on
increasing yield parameters may be due to the
important roles played by the different nutrients (N,
P and K) in the different physiological processes
within the plant, which in turn affect plant growth,
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consequently yield production. Nitrogen is present in
the structure of protein molecules, while phosphorus
is an essential constituents of nucleic acids and
phospholipids, and potassium is essential as an
activator for enzymes involved in the synthesis of
certain peptide bonds (Develin, 1975). Also,
stimulatory effect of chicken manure at high level
(15 m3/fed.) on yield parameters can be explained by
the important roles of organic fertilizer which gave
better growth, as well as, better photosynthesis

consequently more carbohydrates and dry matter
accumulation.

The great effect of NPK on yield parameters was
noticed by Aly et al., (2007a) and Abdalla (2009) on
coriander plants, Helmy (2008) on black cumin and
Abdou et al., (2009a) on caraway plants. While, the
beneficial effects of chicken manure (15 m3/fed.)
obtained in the present study were also detected by
Shalan (2005) and Ahmed (2007) on black cumin

and Abdou et al. (2009b) on fennel plants.

Table 1. Influence of organic, NPK and bio-fertilization as well as natural substances on plant height (cm) and

stem diameter (cm) of Nigella sativa, L. plants.

Soravin Chicken manure (m® / fed.) (A)
: praying First season (2009/2010) Second season (2010/2011)
reatments
(B) NPK | 5mifed. | a0 15 Mean | \pk 2 Jo s Mean
m/fed m”/fed (B) m”ifed. m”ifed m/fed (B)
Plant height (cm
Control 4410 4023 4310 4400 | 42.86 | 4560 4154 44 50 4550 | 44.29
R1 (200 ppm) 49.43 45.00 4820 4933 | 48.14 | 50.90 46.93 49,60 50.81 49.56
R2 (300 ppm) 55.57 50.80 53.40 55.43 53.80 | 58.21 51.12 54.85 57.95 55.53
SAL1 (100 ppm) | 49.47 4573 48.33 4940 | 48.24 | 5097 46.01 4974 50.91 49.41
SAL2 (200 ppm) | 52.33 49.37 51.97 52.10 51.44 | 54.30 50.68 53.38 53.83 53.10
Y1 (5 g/l) 49.21 45.40 48.00 4900 | 47.90 | 5083 46.71 4945 50.51 49.38
Y2 (10 gi) 5270 49.47 52.07 52.30 51.64 | 5490 50.79 53.49 53.65 53.15
Mean (A) 50.40 46.66 49.30 50.22 52.24 47.68 50.72 51.88
LS.D.at5% A: 0.80 | B: 2.37 |  AB:4.74 A: 0.80 | B:2.44 |  AB:4.88
Stem diameter (cm)
Control 0.58 0.53 0.56 0.57 0.56 0.60 0.55 0.57 0.58 0.58
R1 (200 ppm) 068 0.63 0.65 0.66 0.66 070 065 0.66 068 0.67
R2 (300 ppm) 076 0.70 072 075 0.73 078 071 0.75 077 0.75
SAL1 (100 ppm) | 069 0.66 0.66 067 0.67 073 067 0.68 071 0.70
SAL2 (200 ppm) | 0.74 0.67 071 072 0.71 0.75 0.68 072 0.74 0.72
Y1 (5 g/l) 0.66 0.62 0.64 0.65 0.64 0.68 0.63 0.65 0.67 0.66
Y2 (10 g/ 075 0.68 0.71 0.74 0.72 076 0.69 073 075 0.73
Mean (A) 0.69 0.64 0.66 0.68 0.71 0.65 0.68 0.70
LS.D.at5% A:0.01 | B: 0.02 [ aB:NS. A: 0.01 | B: 0.02 | AB:NS
R : Royal jelly SAL. : Salicylic acid Y : Active dry yeast

Table 2. Influence of organic, NPK and bio-fertilization as well as natural substances on number of branches /
plant and herb dry weight / plant (g) of Nigella sativa, L. plants.

Spraying Chicken manure (m° / fed.) (4)
First season (2008/2010) Second season (2010/2011)
treatments
(B) NPK | 5mifed. | 40 15 Mean | \pg 5 Jo 15 Mean
m'ifed | m’ifed (B) m’ffed. | m'ffed | m’ifed (B)
Number of branches | plant
Control 767 6.55 741 7.53 7.29 7.95 6.61 745 763 7.41
R1 (200 ppm) 925 .09 876 9.00 8.78 9.43 8.15 9.07 9.30 8.99
R2 (300 ppm) 11.23 9.83 10.94 11.10 10.78 | 1145 9.95 11.05 11.31 10.94
SAL1 (100 ppm) | 981 8.83 925 9.71 9.40 10.11 9.00 9.46 9.95 9.63
SAL2 (200 ppm) | 1021 9.05 968 10.00 9.74 10.55 923 10.00 10.34 10.023
Y1 (5 g/l 864 7.75 .38 8.50 8.32 872 8.06 843 8.61 8.46
Y2 (10 g/} 10.33 9.48 9.81 10.30 9.98 10.89 9.68 10.25 10.75 10.39
Mean (A) 9.59 8.51 9.18 9.45 9.87 8.67 9.39 9.70
L.S.D.at5% A:0.15 | B: 0.9 | AB:18 A:0.18 | B: 0.93 | AB:1.86
Herb dry weight / plant (g)
Control 36.90 3481 35.95 36.64 36.08 | 3782 3492 36.65 37.11 36.63
R1 (200 ppm) 51.70 4718 48.62 4985 49.33 | 5296 4727 4984 5275 50.71
R2 (300 ppm) 6397 61.12 62.05 63.09 62.56 | 64.18 6124 63.10 6395 63.12
SAL1 (100 ppm) | 5431 51.31 52.43 54.00 53.01 55.11 5141 54.01 5489 53.86
SAL2 (200 ppm) | 5743 55.00 56.31 57.01 56.44 | 5825 55.11 57.00 58.10 57.12
Y1 (5 g/l 4973 46.65 47 66 4913 48.28 | 5015 46.85 4912 49 81 48.98
Y2 (10 g/l) 59.80 56.95 58.95 59.10 58.70 | 60.23 58.82 59.12 60.00 59.54
Mean (A) 53.41 50.43 51.71 52.69 54.10 50.80 52.69 53.80
LS.D.at5% A:0.74 | B: 3.88 | AB:7.78 A:0.81 | B: 8.65 | AB:7.30
R : Royal jelly SAL. : Salicylic acid Y : Active dry yeast

Annals of Agric. Sci., Moshtohor, Vol. 51 (3) 2013.




Influence of Organic, Npk, Bio-Fertilization and Natural Substances Treatments

. 247

Table 3. Influence of organic, NPK and bio-fertilization as well as natural substances on capsule number/plant
and seeds weight / plant (g) of Nigella sativa, L. plants.

Soravin Chicken manure (m® / fed.) (A)
; praying First season (2009/2010) Second season (2010/2011)
reatments
(B) NPK | 5mdfed. | 20 s Mean | ek .2 Jo i3 Mean
m-/fed m"/fed (B) m°ifed. m”/fed m”ifed (B)
Capsule numher.fplant
Control 39.17 3126 36.08 37.34 3596 | 4267 31.50 36.21 3768 | 37.02
R1 (200 ppm) 50.07 43.66 47 .60 49.80 47.78 | 5068 43.81 4785 5012 | 48.12
R2 (300 ppm) 65.50 59.43 63.50 65.00 63.36 | 65.00 59.05 63.10 6460 | 62.94
SAL1 (100 ppm) | 54.80 48.00 52.18 5435 52.33 | 55.11 48.14 52.26 5479 | 52.58
SALZ (200 ppm) | 56.50 49.12 53.74 56.09 53.86 | 58.30 50.16 54.13 5775 | 55.09
Y1 (5 gil) 47 .67 41.37 45.83 47.10 45498 [ 4795 41.87 46.02 47.34 | 45.80
Y2 (10 g/l) 5777 51.16 55.85 57.12 55.48 | 5842 51.68 56.15 58.00 | 56.07
Mean (A) 53.07 49.29 50.68 52.40 54.02 46.60 50.82 52.90
L.S.D.at5% A:1.51 | B:2.5 |  AB:5.00 A:1.8 [ B:2.9 | AB:58
Seeds weight / plant (g)
Control 1022 6.38 8.20 9.55 859 | 1120 645 8.31 9.64 8.90
R1 (200 ppm) 12.06 9.32 11.03 12.00 11.10 | 12.21 9.39 11.10 1217 | 11.22
R2 (300 ppm) 16.33 10.92 14.88 16.22 14.59 | 1624 1077 1474 1606 | 14.45
SAL1 (100 ppm) | 1252 9.82 1117 12.46 11.49 | 1265 1017 11.35 1254 | 11.67
SALZ (200 ppm) | 13.89 10.25 12.22 13.81 1254 | 1417 1047 12.32 1395 | 12.73
Y1 (5 gil) 11.70 8.97 10.80 11.64 10.78 | 12.09 9.02 10.99 1200 | 11.03
Y2 (10 g/l) 14.05 10.57 12.95 14.00 12.89 | 14.21 1079 13.02 1409 | 13.03
Mean (A) 12.97 9.48 11.61 12.81 13.25 9.58 11.89 12.92
LS.D.at5% A:0.74 | B: 0.8 | AB:1s6 A: 0.37 | B: 1.03 | aB:207
R : Royal jelly SAL. : Salieylic acid Y : Active dry yeast

Table 4. Influence of organic, NPK and bio-fertilization as well as natural substances on seeds weight / fed. (kg)

and volatile oil % of Nigella sativa, L. plants.

spraying Chicken manure (m® / fed.) (A)
treatments First season (2009/2010) Second season (2010/2011)
(B) NPK 35 31IJ 315 Mean NPK 35 310 315 Mean
mifed. | mifed | m’ifed (8) miifed. | m'fed | m’ifed (B)
Seeds weight / fed. (kg)
Control 45422 | 28356 | 36444 | 42444 | 381.66 [ 498.78 | 286.67 | 378.22 | 42644 | 398.03
R1 (200 ppm) 536.89 | 41422 | 49022 | 533.33 | 493.67 | 54267 | 417.33 | 49333 | 54089 | 498.56
R2 (300 ppm) 72578 | 48533 [ 661.33 | 720.88 | 648.33 | 721.78 | 47867 | 655.11 | 713.78 | 642.34
SAL1 (100 ppm) | 55644 | 43644 | 49644 [ 55378 | 510.78 | 56222 [ 452.00 | 50444 | 557.33 [ 518.00
SAL2 (200 ppm) | 617.33 | 45556 | 543.11 | 61378 | 557.45 | 629.78 | 46533 | 54756 | 62000 | 565.67
Y1({5g/) 520.00 [ 398.67 [ 480.00 | 517.33 | 479.00 [ 537.33 | 400.89 | 48844 | 533.33 | 490.00
Y2 (10 gll) 624.44 | 46978 | 57555 | 62222 | 573.00 | 63155 | 47956 | 578.67 | 626.22 | 579.00
Mean (A) 574.44 | 424.37 [ 515.87 | 569.40 589.16 | 425.78 | 520.82 | 574.28
LS.D.at5% A:1322 | B:1518 | AB:30.36 A:1534 | B:1711 | AB:34.22
Volatile oil %
Control 1.27 1.19 123 1.26 1.24 1.30 1.21 1.26 1.28 1.26
R1 (200 ppm) 1.37 1.26 1.30 1.36 1.32 1.40 1.28 1.35 1.37 1.35
R2 (300 ppm) 1.41 1.31 1.35 1.40 1.37 145 1.34 1.39 143 1.40
SAL1 (100 ppm) | 1.38 1.28 1.32 1.37 1.34 142 1.31 1.36 1.38 1.37
SAL2 (200 ppm) | 141 1.32 1.36 1.40 1.37 1.46 1.34 141 1.44 1.41
Y1(5gl/l) 1.40 1.29 1.33 1.38 1.35 143 1.32 1.38 1.40 1.38
Y2 (10 gil) 1.43 1.33 1.38 1.42 1.39 147 1.36 1.42 1.45 1.43
Mean (A) 1.38 1.28 1.32 1.37 1.42 1.31 1.37 1.39
LSD.at5% A:0.05 [ B:0.02 | AB:0.04 A:0.04 | B:0.03 | AB:0.06
R : Royal jelly SAL. : Salicylic acid Y : Active dry yeast
Concerning natural substances and ADY Royal jelly gave tremendous effects on all

treatments, all six treatments gave significantly
higher number of capsules/plant and seed vyield
(g/plant and kg/fed.) than those of untreated control
plants. Among these six used treatments; royal jelly
at high concentration (300 ppm) gave the most
significantly highest values in the two seasons.

studied variables which may be a result from the
content of some hormones, as well as, its nutrition
balance (Townsend and Lucas, 1940; Heyl, 1949 and
Nation and Robinson, 1971; El-Maziny and Hassan,
1990 and El-Shaikha, 2010).

The interaction between the main two factors
(AxB) was significant in the two seasons. The
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highest values were obtained due to mineral NPK or
chicken manure (at 15 m3/fed.) in combination with
royal jelly at 300 ppm as clearly shown in Tables (3
and 4).

C:-Effect on oil productivity

Data in Tables (4, 5, 6 and 7) showed that
volatile oil and fixed oil (percentages and yield/plant
and /fed.) were significantly affected by the
application of mineral NPK and chicken manure as
organic fertilization. Mineral NPK gave the highest
values in both seasons. The differences among
mineral NPK and chicken manure treatments reached
significant levels, except for the treatment of chicken
manure at 15 m3 per feddan.

In accordance with these results concerning
NPK were those reported by Aly et al. (2007a) on
coriander plants, Helmy (2008) on black cumin plant
and Abdou et al, (2009a) on caraway plants.
Meantime, some others proved the capability of
organic fertilizers in increasing essential oil % and
yield as Abdalla (2009) on coriander and Abdou et
al. (2009b) on fennel, or fixed oil % and yield as
Helmy (2008) on black cumin.

Data in Tables (4, 5, 6 and 7) showed that all six
used treatments of natural substances (royal jelly,
salicylic acid and active dry yeast, each at two
concentrations) significantly increased volatile oil
and fixed oil (percentages and yield/plant and /fed.).
The highest values of volatile oil % were obtained
due to active dry yeast (10 g/l) followed by salicylic
acid (200 ppm) or royal jelly (300 ppm), while the
treatments of royal jelly (300 ppm) followed by
active dry yeast (10 g/l) then salicylic acid (200 ppm)
resulted the highest values of volatile oil yield (ml /
plant and liter / fed.) and fixed oil yield per plant and
per feddan without significant differences among
them in both seasons for volatile oil (% and yield)
and with significant differences among them in both
seasons for fixed oil % and yield.

Data showed that royal jelly gave tremendous
effects on all studied variables which may result
from the content of some hormones and its nutrition
balance (Townsend and Lucas, 1940, Heyl, 1949, El-
Mazny and Hassan, 1990; EI-Shaikh, 2010).

The various positive effects of applying ADY on
growth and oil content obtained in this investigation
could be attributed to, it containing natural plant
growth regulators (Bowe et al., 1989); and/or higher
values of vitamins (Buchula and Schmid, 1979), it
aiding the activation of the photosynthesis process
through enhancing the release of carbon dioxide
produced from fermentation (Larson et al., 1962).

Similar results were obtained by Helmy (2008) on
Nigella sativa; Aly et al. (2007b) on coriander and
Hemdan (2008) on anise plants.

The enhancing effects of high concentrations of

salicylic acid on black cumin plants may be due to
the fact that salicylic acid accelerates leaf area and
mass production (Khan et al., 2003) and has a direct
role in enhancement uptake of ions (Gordon et al.,
2002). Similar results have been previously stated by
Helmy (2008) on black cumin and Abdou et al.
(2009b) on fennel.
The interaction between main-plot and sub-plot was
significant for volatile and fixed oil (% or yield). The
highest values of volatile oil % were obtained due to
NPK or chicken manure in combination with Y2,
SAL2 or R2. The highest yield of volatile oil were
obtained from NPK or chicken manure with R2 or
Y2 and SAL2. Regarding fixed oil %, the interaction
treatments of NPK x Y2 or chicken manure x Y2 or
SAL2 gave the highest values of fixed oil yield were
obtained due to mineral NPK x R2 or Y2 or chicken
manure x R2 or Y2.

D:-Effect on N, P and K percentages in the leaves

Data in Tables (7 and 8) revealed that there were
significant decreases in N, P and K (%) in black
cumin leaves due to chicken manure 5 and 10
m3/fed. treatments in comparison with mineral NPK
treatment, while the treatment of chicken manure at
15 m3/fed. resulted a least reduction in N, P and K %
without significant differences between it and
mineral NPK treatment in both seasons. These results
are in accordance with previous results obtained by
Aly et al. (2007b) on coriander plants and Ibrahim
(2010) on geranium plants.

With regard to natural substances and ADY
treatments, there were significant increases in N, P
and K % in black cumin leaves from all six used
treatments in comparison with the untreated control
plants in both seasons. The highest values of N and K
% in both seasons were obtained from ADY at high
rate 10 g/l. While, the significantly highest values of
K % were obtained due to R2 and ADY2 treatments.
In agreement with our results concerning active dry
yeast were those reported by Aly et al. (2007b) on
coriander ; Hemdan (2008) on anise and Helmy
(2008) on black cumin.

The interaction between main-plot and sub-plot was
not significant in both seasons for N, P and k % as
clearly shown in Tables (7 and 8).
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Table 5. Influence of organic, NPK and bio-fertilization as well as natural substances on volatile oil yield/plant
and /feddan of Nigella sativa, L. plants.

Chicken manure (m’ / fed.) {A)

Spraying First season (2009/2010) Second season (2010/2011)
treatments
B) NPK | 5mifed. | 0 15 | Mean | oy | 5 J 5 | Mean
m’/fed m’/fed (B) m’/fed. m'ifed | m'ifed (B)
Qil yield (ml/plant)
Control 0.13 0.08 0.10 0.12 011 [ 0.14 0.08 0.10 0.12 0.11
R1 {200 ppm) 0.17 0.12 0.14 0.16 015 | 0.17 0.12 0.15 0.17 0.15
R2 {300 ppm) 0.23 0.14 0.20 0.23 020 | 024 0.14 0.20 0.23 0.20
SAL1 (100 ppm) [ 0417 0.13 0.15 0.17 016 [ 0.18 0.13 0.15 0.17 0.16
SAL2 (200 ppm) | 020 0.14 017 0.19 018 | 021 0.14 017 0.20 0.18
Y1(5g1) 0.16 0.12 0.14 0.16 015 | 017 0.12 0.15 0.17 0.15
Y2 (10 gll) 0.21 0.16 0.18 0.20 019 | 021 0.15 0.18 0.20 0.19
Mean (A) 0.18 0.12 0.15 0.18 0.19 0.13 0.16 0.18
LS.D.at5% A: 0.02 | B: 0.02 |  AB:0.04 A:002 | B:0.02 | AB:0.04
Volatile oil yield (liter/fed.)
Control 578 3.56 4.44 533 478 | 622 3.56 4.44 5.33 4.89
R1 {200 ppm) 7.56 5.33 6.22 7.11 656 | 7.56 5.33 6.67 7.56 6.78
R2 {300 ppm) 10.22 622 8.89 10.22 889 [ 1067 | 622 8.9 10.22 5.00
SAL1(100ppm) | 756 578 6.67 7.56 6.89 | 8.00 578 6.67 7.56 7.00
SAL2 (200ppm) | &89 622 756 844 778 | 933 6.22 756 8.89 8.00
Y1(5g/) 7.11 533 6.22 711 644 | 75 5.33 6.67 7.56 6.78
Y2 (10 g/l) 8.89 6.22 8.00 8.89 8.00 | 9.33 6.67 8.00 8.89 8.22
Mean (A) 8.00 5.52 6.86 7.81 8.38 5.59 6.99 8.00
LSD.at5% A: 0.98 | B: 1.12 | AB:2.24 A:101 [ B:101 | AB:2.02
R : Royal jelly SAL. : Salicylic acid Y @ Active dry yeast

Table 6. Influence of organic, NPK and bio-fertilization as well as natural substances on fixed oil % and fixed oil yield
(ml/plant) of Nigella sativa, L. plants.

Chicken manure (m’ / fed.) (A)

Hsef”tm’r‘]‘;’s First season (20091201 3}5 Sﬁecond season {20102211}
3 3
(B) NPK Smifed. | 10 mifed mifed Mean (B) | NPK mied. | mifed | mffed Mean (B)
Fixed oil %
Control 29.08 2457 2668 | 2857 1.3 2945 | 2498 2710 | 2895 21.62
R1 (200 ppm) 30.36 26.89 2920 | 3018 29.16 312k | 2770 3002 | 3097 29.99
R2 (300 ppm) 3265 2821 3070 3259 31.04 3340 2916 3165 3335 31.89
SAL1 {100 ppmy) 31.26 2749 2989 [ 3110 29.93 3211 | 2830 3064 | 3198 30.76
SALZ {200 ppm) 39.21 28.70 3120 [ 3419 32.08 3485 | 2968 3218 | 375 32.87
Yi(5gl) 3260 2791 3028 [ 3258 30.84 3330 | 2875 3077 | 3328 31.53
Y2 (10 g/l) 3489 2966 3256 3467 32.95 3599 3047 3368 3574 3397
Mean {A) 32.15 2763 3007 [ 31.98 3291 | 2843 3086 | 3272
LS.D.at5% A: 1.6 | B: 0.43 | AB:0.86 A: 1.8 |  B:047T | BB:0.94
Fixed oil yield {mliplant)

Control 297 1.57 219 273 237 3.30 1.61 225 279 2.09
R1 {200 ppm) 3.66 251 322 362 3.25 3.82 260 33 3T 338
R2 (300 ppm) 533 308 457 5.29 4.57 542 314 4.67 5.36 4.65
SAL1 {100 ppm) 391 270 14 3588 346 4.06 258 348 401 361
SALZ {200 ppm) 475 204 381 472 4.06 4.94 n 3.96 4.85 422
Y1(5g/) 381 250 327 379 3.34 403 259 338 399 3.50
Y2 (10 g/l) 4.90 314 422 486 4.28 511 329 4.39 h.04 4.46
Mean {A) 4.19 2.28 3.52 413 4.38 2.75 3.64 4.26
LS.D.at5% A 051 | B: 0.28 | AB:0.56 A062 [ B:018 [ AB:0.36

R: Rovyal jelly SAL. : Salicylic acid Y : Active dry yeast
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and nitrogen percentage of Nigella sativa, L. plants.

Table 7. Influence of organic, NPK and bio-fertilization as well as natural substances on fixed oil yield/feddan

spraying Chicken manure (m® / fed.) (A)
treatments First season (2009/2010) Second season (2010/2011)
(B) NPK | 3> Jo 13 Mean | \pk )3 Jo Js Mean (B)
mifed. | mifed | m/fed (B) mifed. | m'fed | mifed
Fixed oil yieldifeddan (liter/feddan)
Control 13200 ] 8978 9733 [ 12133 [ 10511 | 14667 | 7156 | 10000 | 124.00 | 110.56
R1 (200 ppm) 16267 | 111.56 14311 | 16089 | 144.56 | 169.78 | 11556 | 14800 | 167.56 | 150.23
R2 (300 ppm) 26389 | 136.89 | 203.11 | 23511 [ 209.75 | 24089 | 13956 | 207.56 | 238.22 | 206.56
SAL1(100ppm) [ 17378 [ 12000 14844 | 17244 [ 153.67 | 18044 | 12800 | 15467 [ 17822 | 160.33
SAL2 (200 ppm) [ 21111 [ 13067 169.33 | 20978 [ 180.22 | 21956 | 13822 | 176.00 [ 21556 | 187.34
Y1 (5 g/l 169.33 [ 111.11 14533 | 16844 [ 14856 | 179.11 [ 11511 | 15022 [ 177.33 | 155.44
Y2 (10 g/l) 217.78 | 139.56 187.56 | 21556 | 19012 | 20711 | 14622 | 195.11 | 224.00 | 198.11
Mean (A) 190.08 | 117.08 | 156.32 | 183.36 194.79 | 107.18 | 161.65 | 189.27
LSD.at5% A: 6.75 | B:1010 [ AB:202 A: 5.80 | B:781 | AB:1462
N %
Control 228 1.93 205 2.18 211 240 205 220 230 2.24
R1 (200 ppm) 257 2.28 237 243 2.41 265 230 243 256 2.49
R2 (300 ppm) 267 243 256 265 2.58 275 253 262 268 2.65
SAL1 (100 ppm) | 261 2.30 240 250 2.45 268 243 253 262 2.57
SAL2 (200 ppm) | 274 250 258 262 2.61 285 256 268 275 2.71
Y1 (5 gil) 2.55 2.20 2.30 2.40 2.36 262 2.25 2.40 253 2.45
Y2 (10 gll) 283 2.56 265 271 2.69 288 262 271 2.80 2.75
Mean (A) 2.61 2.31 2.42 2.50 2.69 2.39 2.51 2.61
LSD.at5% A: 0.042 | 'B:0.033 | AB:N.S. A:0.041 | B:0.035 [ AB:N.S.
R : Royal jelly SAL. : Salicylic acid Y @ Active dry yeast

potassium percentages of Nigella sativa, L. plants.

Table 8. Influence of organic, NPK and bio-fertilization as well as natural substances on phosphorus and

coriander plant. J. Agric. Sci. Mansoura Univ.,
34(5), 5195 — 5208.

Abdou, M. A. H., Attia, F. A.,, Ahmed, E. T. and

Abd EI-Naeem, L. (2009a) Response of caraway
plants to some organic, antioxidants and bio-
fertilization treatments. The fourth Inter.
Enveron. Conf.,, Mansoura  Univ.,, on
Environmental and healthy safety, 28 - 29
October.

. Chicken manure (m®/ fed.) (A)
Spraying First season (2009/2010) Second season (2010/2011)
treatments
(B) NPK 35 ;IO 45 Mean NPK 35 JO ;IS Mean
m’ifed. m’/fed m/fed (B) m’”ifed. m”/fed m’/fed (B)
P %
Control 0.293 0.144 0.179 0220 [ 0.209 [ 0304 [ 0.152 0.166 0231 [ 0.213
R1 (200 ppm) 0.433 0.209 0.350 0405 | 0.349 | 0428 | 0.214 0.362 0415 [ 0.355
R2 (300 ppm) 0.460 0.399 0.407 0436 | 0.426 | 0470 | 0.340 0.428 0438 | 0.419
SAL1 (100 ppm) 0.361 0.176 0.244 0325 [ 0.277 | 0390 | 0.168 0.251 0.335 [ 0.286
SAL2 (200 ppm) 0.440 0.250 0.379 0420 [ 0.372 | 0438 | 0.248 0.390 0435 | 0.378
Y1 (5 gl 0.419 0.183 0.320 0344 | 0317 | 0422 | 0.196 0.350 0.353 | 0.329
Y2 (10 gil) 0.455 0.258 0.416 0432 | 0.390 | 0443 | 0.271 0.409 0425 | 0.387
Mean (A) 0.409 0.231 0.328 0.369 0.414 | 0.226 0.337 0.375
L.S.D.at5% A: 0.042 | B:0.039 | AB:N.S. A:0.041 | B:0.035 | AB:N.S.
K %
Control 2267 2116 2.223 2.251 2214 [ 2273 | 2223 2.239 2265 | 2.250
R1 (200 ppm) 2410 2.361 2.395 2400 [ 2392 | 2420 | 2370 2.396 2410 | 2.399
R2 (300 ppm) 2560 2431 2.501 2525 | 2504 | 2673 | 2501 2.610 2635 | 2.605
SAL1 (100 ppm) | 22385 2.342 2.375 2395 | 2374 | 2410 | 2345 2.385 2400 | 2.385
SAL2 (200 ppm) | 2468 2.395 2.430 2450 | 2436 | 2470 | 2400 2415 2455 | 2.435
Y1 (5 gl 2.450 2.375 2.400 2410 [ 2409 | 2455 | 2385 2.401 2430 | 2.418
Y2 (10 gil) 2673 2595 2.635 2650 | 2.638 | 2703 | 2611 2.650 2673 | 2.659
Mean (A) 2.459 2.374 2.423 2.440 2.486 | 2.405 2.442 2.487
L.S5.D.at5 % A: 0.021 | B:0.098 | AB:N.S. A:0.041 | B:0.051 | AB:N.S.
R : Royal jelly SAL. : Salicylic acid Y : Active dry yeast
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