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ABSTRACT

This experiment was carried out at Barramoon Experimental Farm in
1999/2000 and 2000/2001 to study the effect of different levels of chemical and bio-
nitrogen fertilizers on growth and yield of chamomile plants. Chemical nitrogen
fertilizer ammonium sulphate (20.6% N) was added at three levels 0, 200 and 400
kg/fed. Three levels of bio-nitrogen fertilize, i.e. 1, 2 and 4 kg/fed biogein were
inoculated in seedling / hold before transplanting the seedling. In addition,
combinations between ammonium sulphate and biogein were examined. Chemical
nitrogen fertilizer caused significant increases in plant growth, yield of flower-heads
and oil content. The highest values were recorded at 400 kg/fed ammonium sulphate.
Bio-nitrogen fertilizer produced enhancement in growth characters and yield
particularly at the highest rate (4 kg/fed biogein). The best results were recorded with
combination between ammonium sulphate at 200 kg/fed and biogein at (2 & 4) kg/fed.
It could be concluded that bio-nitrogen fertilizer (biogein) combined with chemical
nitrogen fertilizer (ammonium sulphate) caused a reduction in the values of total
nitrogen percentage in leaves and flowers of chamomile plants. On the other hand,
the highest production of flowers and oil percentage were observed with
prementioned treatment.

INTRODUCTION

Chamomile  (Matricaria chamomilla, L. Fam. Compositae
[Asteraceae]) is one of the most valuable medicinal plants, which have been
used as adomestic remedy since very early times and have been cultivated
four centuries in English gardens (Wallis, 1967).

Chamomiles have a strong, aromatic odour and a bitter taste. The
flower-heads contain not less than 0.4 % a blue volatile oil; this consists
mainly of the sesquiterpenes a-bisabolol oxide A, a-bisabolol oxide B, a-
bisabolone oxide A, chamazulene, farnesene and matricin. Chamazulene
itself does not occur in the plant but is formed from a sesquiterpene (matricin)
during steam distillation (Evans, 1998).

Matricaria flowers are the mainly part of plant on the continent of
Europe and in the USA for their anti-inflammatory and spasmolytic properties,
also cutaneous and mucosal affections (skin ointment and cream).
Chamomile extract is used topically in the early stages of skin inflammation
and for the prevention and treatment of cracked nipples and nappy rash.

Nitrate ion is a well known environmental pollutant owing to its
potential role in infant methemoglobinemia associated with the consumption
of nitrate-rich waters or vegetables (Alexander, 1977). The formed nitrate
presents a toxic hazard both because of the direct toxicity of nitrite and by the
formation of carcinogenic N-nitro so compound by reaction with amino
compounds.
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Accordingly the biological cultivation, in general has a growing
importance over the chemical pesticides and fertilizers from the stand-point of
environmental safety, quality of products and sustainable agriculture -
(Mohamed, 1998).

Therefore, the purpose of this study is to investigate the effect of two
different sources of nitrogen fertilizer (chemical and bio) on chamomile
productivity with decreasing the amount of nitrate and off environmental
pollution.

MATERIALS AND METHODS

Two field experiments were carried out during the two successive
seasons of 1999/2000 and 2000/2001 at Barramoon Experimental Farm
(Dakahlyia Governorate) to study the response of chamomile growth and oil
yield to chemical nitrogen fertilizer (ammonium sulphate 20.6 % N) and bio-

fertilizer (Biogeinl). The study was dealing with growth, flower-heads yield,

nitrogen content and essential oil contents. The chemical and physical
analysis of the soil farm could be summarized as follows (Table 1) the soils is
clayey, poor in nitrogen, suitable P and K, non-saline or alkaline.

Table (1): The chemical and physical properties of the experimental soil.

Mechanical analysis Chemical analysis
0,
Seasons % Organic PPM PH mnlf.h%s/
Sand | Silt | Clay | Matter % | N P K |1:25 cm
1999 11.8 | 33.2 | 55.0 1.33 21.9|12.2|325| 7.8 4.2
2000 116 | 33.8 | 54.6 1.31 19.811.8|341| 8.1 4.3

The experiment was designed in split plot system, with three
replicates, each of which include (10) plants, where chemical nitrogen

fertilizer (0, 200 and 4002 kg/fed ammonium sulphate), occupied the main

plots while sub plots were with three levels (1, 2 and 4 kg/fed) of bio-fertilizer
(Biogein) and these treatments were randomly assigned.

The experimental unit dimensions were 3 x 2.5 m, the distance
between plants were 30 cm on ridges apart 60 cm, all plots were supplied with
calcium superphosphate and potassium sulphate at the rate of 100 kg/fed of
both fertilizers during soil preparation.

Chamomile seeds were sown on nursery on September 15,in the two
seasons and the seedlings were transplanted to the field experiment after 60
days from sowing (Biogein (1, 2 and 4 kg/fed) was mixed with moist sand for
inoculation of seedling/hold before transplanting the seedlings immediately),
and directly irrigated after covering the holes. While, nitrogen fertilizer was
added in two equal doses at 30 and 60 days after transplanting.

1 Biogein : is a commercial bio-fertilizer compound containing active bacteria which is
capable to nitrogen fixation.
2 Fertilizer with recommended dose (400 kg/fed Ammonium sulphate)
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Data were recorded at the middle of flowering stage for plant height,
number of branches, fresh and dry weights gm/plant and nitrogen percentage
in tissues of leaves of vegetative growth. Fresh and dray weights of flower-
heads per plants, flower-heads yield/plot and per feddan, nitrogen percentage
of flower-heads and essential oil percentage during flowering season.
Nitrogen percentage was estimated according to A.O.A.C. (1980). The
percentage of essential oil of dry flower-heads were determined by steam
water disstillation method according to the British Pharmacopoeia Method
(1983). Determination of essential oil constituents was by gas liquid
chromatography (G.L.C.).

Conditions of G.L.C.

Information Conditions

Instrument Pro-GC PYE Unicam

Column Packet PEGA 10 %

Flow rate Nitrogen 30/min; Hydrogen 33/min air 33 %
Column temp. 70 -190 °C

Rate temp. 4 °C /min

Injection temp. 250 °C

Detector temp. 300 °C

Data were statistically analyzed according to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

Effect of chemical nitrogen fertilizer on growth characters:

Data in Table (2) showed that chemical nitrogen fertilizer (as
ammonium sulphate, 20.6%) caused a significant increase in plant growth as
a plant height, number of branches and fresh and dry weights. The highest
values were recorded with 400 kg /fed, when compared with the other
treatments during the two seasons. These increments in plant growth of
chamomile plants could be attributed to nitrogen role, which has many
functions in plant life being apart of protein, it is an important constituent of
protoplasm and enzymes, it also occurs as nucleo-proteins, amino acids,
aminose, polypeptides and many other organic compounds in plant system
(Mengel and Kirkby, 1987). Similar results were obtained by Rahman et al.
(1990); Mohamed (1998) and Abdel-Mouty (2000).

Table (2): Effect of ammonium sulphate levels on vegetative growth of
chamomile plants during 1999/2000 and 2000/2001 seasons.

Characters| Plant height | No.of branches/ | Fresh weight | Dry weight
(cm) plant (g/plant) (g/plant)
Ammonium
sulphate 1999/2000 | 2000/2001 | 1999/2000 | 2000/2001 | 1999/2000 | 2000/2001 | 1999/2000 | 2000/2001
(kg/fed)
0 50.00 | 53.33 | 10.66 | 11.00 |638.41 | 650.60 | 204.20 | 209.60
200 64.66 | 62.00 | 14.00 | 15.66 | 763.64 | 778.81 | 228.19 | 232.18
400 70.00 | 69.33 | 13.33 | 13.66 |809.23 | 794.50 | 234.28 | 229.91
L.S.D.at5% | 1.89 2.15 0.21 0.82 | 14.11 | 12.69 | 7.22 8.51
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Effect of bio-nitrogen fertilizer on growth characters:

Data presented in Table (3) indicated that bio-nitrogen (Biogein)
levels gave a significant effect on plant growth of chamomile plants.
Moreover, increasing the rate of Biogein caused more enhancement in growth
characters of plants.

Table (3): Effect of bio-nitrogen fertilizer on growth of chamomile plants
during 1999/2000 and 2000/2001 seasons.

Characters| Plant height | No.of branches/ | Fresh weight | Dry weight
(cm) plant (g/plant) (g/plant)
(Bklé)/?ee(ljr; 1999/2000 | 2000/2001 | 1999/2000 | 2000/2001 | 1999/2000 | 2000/2001 | 1999/2000 | 2000/2001
0 51.33 | 52.00 | 11.66 | 10.00 |629.51 | 636.90 | 201.87 | 209.08
1 53.66 | 55.00 | 13.00 | 14.00 | 756.09 | 748.10 | 221.40 | 218.97
2 62.00 | 60.66 | 15.33 | 14.33 | 771.16 | 768.32 | 227.56 | 223.51
4 63.33 | 64.00 | 15.00 | 15.66 | 786.31 | 790.16 | 234.28 | 231.46
LSD.at5% | 0.74 | 213 | 1.18 | 0.89 | 16.87 | 9.08 | 11.16 | 7.12

The results revealed that the maximum values of plant height,
number of branches per plant and fresh and dry weights of vegetative growth
were recorded at 4 kg/fed during two seasons, when compared with untreated
plants. The important role of bio-fertilizers is reducing soil pH and increasing
N-P soil contents by secreting organic acids such as acetic, propionic, fumaric
and succinic, such acids lowered the pH and bring about the dissolution of
bands forms of phosphate and render them available for growing plants
(Singh et al.,, 1992). Similar results were mentioned by Senaratne and
Ratnsinghe (1995) and Abdel-Mouty (2000).

Effect of interaction between chemical and bio-nitrogen fertilizers:

Combination treatments, Table (4) revealed that Adding nitrogen as
chemical fertilizer at rate of 200 kg /fed (Ammonium sulphate 20.6%) with
nitrogen as bio-fertilizer (Biogein treatments) recorded superior values when
compared with all treatments. Also it was noticed that increasing the rate of
Biogein addition with 200 kg /fed (Ammonium sulphate) caused more
enhancement in the crtiteria of plant growth. The highest values of plant
height, number of branches and fresh and dry weights were obtained from the
combination between 200 kg/fed (Ammonium sulphate) and 4 kg/fed
(Biogein). These results may be due to the nitrogen supplementary effect of
nitrogen fixing bacteria and the role of the bacteria in reducing soil pH and
increasing N-P soil contents. Similar results were mentioned by Senaraten
and Ratnsinghe (1995); Abdel-Mouty (2000) and Shalan et al. (2001).

Fresh and dry weights of flower yield per plant, plot and fed.

The concerned results in Table (5) showed that fresh and dry weights
per plant, plot and feddan increased significantly with chemical nitrogen
fertilizer (Ammonium sulphate) in all harvest when compared with untreated
plants in both seasons. The most increase was occurred with the addition of
400 kg/fed ammonium sulphate during two seasons.
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Table (4): Effect of the interaction between chemical and bio-nitrogen
fertilizers on growth of chamomile plants during 1999/2000
and 2000/2001 seasons.

Characters| Plant height | No.of branches/ | Fresh weight | Dry weight
(cm) plant (g/plant) (g/plant)
Treatments 1999/2000 | 2000/2001 | 1999/2000 | 2000/2001 | 1999/2000 | 2000/2001 | 1999/2000 | 2000/2001
o 1 52.66 | 50.66 | 11.00 | 10.33 | 646.00 | 631.66 | 201.12 | 203.00
§ ié E 2 59.00 | 50.66 | 12.00 | 13.00 |651.42 |690.00|211.07 | 213.12
EST| 4 | 6233|6533 | 14.00 | 1433 | 692,00 |712.00 | 217.23 | 215.27
£,73 1 67.00 | 65.00 | 15.66 | 16.00 | 820.00 | 846.21 | 231.00 | 240.89
S =2
< _g_\@ 2 68.30 | 69.60 | 15.00 | 15.33 |841.25|859.97 | 240.79 | 249.11
§: E § 4 70.00 | 74.00 | 15.33 | 14.66 |869.41 | 872.35|251.14 | 252.88
Ey3 1 72.00 | 73.80 | 13.00 | 12.66 |817.26 | 807.94 | 228.76 | 226.96
é g;\c:n 2 74.33 | 75.00 | 12.33 | 12.33 | 809.00 | 812.21 | 226.57 | 235.48
E Z § 4 76.33 | 78.00 | 12.00 | 12.66 | 792.37 | 780.27 | 230.68 | 234.00
L.S.D. at 5% 2.17 3.15 0.27 1.14 29.10 | 23.08 | 16.09 | 19.12

Table (5): Effect of chemical nitrogen fertilizer on fresh and dry weights
of chamomile flower-heads during 1999/2000 and 2000/2001

seasons.

Characters Harvest g/plant g/ Kg/ Kg/
Treat. 1 | 2 | 3 ] 4 5 | 6 plant | plot | fed
Ammonium
sulphate Fresh weight (1999/2000)

(kg/fed)
0 20.72 | 26.15 | 38.05 | 47.54 | 28.30 | 10.85 | 171.6 | 5.19 | 3397.8

200 12.04 | 38.92 | 58.09 | 59.25 | 36.14 | 22.34 | 226.8 | 6.80 |4490.2

400 -—- | 29.69 | 76.50 | 73.04 | 52.63 | 12.33 | 244.8 | 7.35 [4452.8

L.S.D. at 5% - 094 | 212 | 1.81 | 0.53 | 0.62 | 15.6 | 0.67
Fresh weight (2000/2001)
0 15.39 | 20.71 | 42.21 | 35.55 | 29.58 | 9.12 | 153.6 | 4.61 |3040.4

200 9.15 | 36.46 | 55.15 | 65.05 | 30.60 | 11.31 | 207.7 | 6.23 [ 4112.8

400 -—- | 32.89 5459|7540 |47.85|16.73|227.5| 6.82 |4503.7

L.S.D. at 5% - 060 | 1.17 | 437 | 1.40 | 0.80 | 11.3 | 0.32
Dry weight (1999/2000)
0 3.08 | 452 | 7.01 | 893 | 5.06 | 1.97 |33.65| 1.01 |666.27

200 219 | 710 [10.41 |11.05| 6.13 | 5.91 |42.79| 1.28 |847.24

400 - 5.67 | 14.02 |13.93|10.32 | 2.18 |46.12| 1.38 |913.17

L.S.D. at 5% - 080 | 0.34 | 1.63 | 0.80 | 0.12 | 1.59 | 0.31
Dry weight (2000/2001)
0 296 | 456 | 831 | 6.97 | 580 | 2.74 | 31.34| 0.94 |620.53

200 1.76 | 7.15 |11.03 | 13.01 | 6.12 | 1.66 |40.73 | 1.22 |806.45

400 - 6.45 |1 10.90 | 15.08 | 9.37 | 2.80 |44.60 | 1.34 |883.08

L.S.D. at 5% --- 0.68 | 1.07 | 1.92 | 0.70 | 0.19 | 2.15 | 0.78
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Regarding the effect of bio-nitrogen fertilizer (Table 6), it was found
that Biogein level caused increases in fresh and dry weights of flower yield per
plant, plot and feddan in all pickings during the two seasons, the increment in
the yield of flower-heads tended to be associated with the increment in
Biogein doses. The best results were obtained with 4 kg/fed (Biogein).

Table (6): Effect of bio-nitrogen fertilizer on fresh and dry weights of
chamomile flower-heads during 1999/2000 and 2000/2001
seasons.

Characters Harvest g/plant o/ | Kg/ | Ko/
1 2 3 4 5 6 plant | plot | fed

Biogein (kg/fed)

Fresh weight (1999/2000)

Control 18.56 | 27.36 | 38.19 | 39.72 | 30.95 | 12.16 | 166.9 | 5.01 | 3305.4
1 20.58 | 30.65 | 35.88 | 41.64 | 31.92 | 16.23 | 176.9 | 5.31 |3502.6
2 26.98 | 31.31 | 41.76 | 41.05 | 34.43 | 21.38 | 196.9 | 5.91 |3898.8
4 2453 | 36.87 | 41.76 | 46.72 | 35.65 | 13.33 | 198.9 | 5.97 |3937.4

L.S.D.at5% | 1.13 | 0.58 | 0.78 | 0.36 | 1.08 | 1.30 | 3.9 | 0.25

Fresh weight (2000/2001)

Control 17.10 | 28.17 | 43.25 | 39.71 | 26.80 | 10.64 | 165.7 | 4.97 |3280.3
1 24,99 | 29.07 | 46.80 | 41.10 | 27.05 | 15.10 | 184.1 | 5.52 | 3645.3
2 19.06 | 32.20 | 47.55 | 47.25 | 32.50 | 14.61 | 193.0 | 5.79 |3821.7
4 20.14 | 35.54 | 47.58 | 50.64 | 30.05 | 15.91 | 199.9 | 6.00 | 3957.2

L.S.D.at5% | 0.89 | 1.32 | 2.14 | 0.63 | 1.20 | 0.57 | 7.52 | 0.17 ---

Dry weight (1999/2000)

Control 371 | 540 | 7.64 | 794 | 6.19 | 243 | 33.31 | 0.99 |659.54
1 4.15 | 6.13 | 6.90 | 8.33 | 6.38 | 3.25 | 35.38 | 1.06 | 700.52
2 519 | 6.14 | 819 | 821 | 6.89 | 4.29 |38.61| 1.16 | 764.48
4 481 | 7.23 | 952 | 9.16 | 7.13 | 2.67 |38.84| 1.17 | 769.03

L.S.D.at5% | 041 | 0.30 | 0.12 | 0.23 | 0.17 | 0.25 | 1.16 | 0.05 ---

Dry weight (2000/2001)

Control 3.44 | 563 | 865 | 7.14 | 536 | 2.13 |34.15| 1.02 |676.17
1 490 | 5.70 | 9.36 | 8.02 | 541 | 2.71 | 36.10 | 1.08 |714.78
2 3.81 | 6.24 | 951 | 9.25 | 6.30 | 2.67 |37.12| 1.11 | 734.97
4 4.03 | 6.97 | 9.52 | 993 | 6.01 | 3.02 | 39.19 | 1.18 | 775.96

L.S.D.at5% | 0.27 | 0.08 | 0.16 | 0.27 | 0.04 | 0.17 | 0.24 | 0.02 | ---

As shown in Tables (7 and 8) it could be indicated that the
combination between ammonium suplate and bio-fertilizer (Biogein) caused
significant increases in the yield of fresh and dry weights of flower-heads.
These increments were found to be more than those obtained in cases of
chemical nitrogen fertilizer and bio-nitrogen fertilizer alone. But, it was also
important to notice that applying ammonium sulphate at 400 kg/fed plus bio-
fertilizer (Biogein) gave a relatively less yield of flower-heads, while the lowest
rate of ammonium sulphate (200 kg/fed) plus bio-fertilizer (all Biogein levels)
caused favorable results. The highest values were obtained with combination
between ammonium sulphate at 200 kg/fed and Biogein at 2&4 kg/fed. These
results are in agreement with Sattar et al. (1996); Mohamed (1998) and
Shalan et al. (2000).
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Table (7): Effect of the interaction between chemical and bio-nitrogen
fertilizers on fresh weight of chamomile flower-heads yield
during 1999/2000 and 2000/2001 seasons.

Characters Harvest g/plant a/ Kg/ | Ka/
Treat. 1 | 2 | 3] 4] 5 | 6 |plant| plot | fed
Biogein (kg/fed) 1999/2000
£o 1 19.29 | 24.87 | 39.67 | 40.91 | 27.69 | 17.20 |169.63| 5.09 |3358.7
§ § 8 2 27.24 | 30.00 | 42.65 | 40.15 | 32.31 | 20.27 |192.62| 5.78 |3813.9
g ‘—‘%E’ 4 25.32 | 34.70 | 40.78 | 48.21 | 34.56 | 12.22 |195.79 | 5.87 |3876.6
£9 1 16.67 | 32.61 | 60.65 | 56.30 | 46.87 | 26.60 |239.70| 7.19 |4746.0
g % 3 15.71 | 36.46 | 46.82 | 55.59 | 55.20 | 35.73 |24551| 7.37 |4861.0
E5® 4 21.84 | 44.62 | 60.84 | 55.10 | 47.32 | 21.76 |251.48| 7.54 |4986.4
<3
E.3 1 6.19 | 28.08 | 55.18 | 68.49 | 3550 | 30.11 |223.55| 6.71 |4426.2
£8% 5.09 | 31.66 | 64.77 | 58.75 | 32.08 | 31.13 |223.48 | 6.70 |4424.9
<§( 73; g 4 — | 2548 | 51.22 | 51.76 | 40.95 | 41.02 |210.43| 6.31 |4166.5

L.SD.at5% | - 140 | 327 | 214 | 618 | 1.20 | 517 | 032

2000/2001

co 1 21.16 | 28.72 | 35.14 | 39.13 | 28.12 | 10.90 |163.17| 4.90 |3230.8
§ § g 20.60 | 31.70 | 45.27 | 49.37 | 34.50 | 12.16 |193.60 | 5.81 |3833.3
£SP 4 23.45 | 33.46 | 47.85 | 45.29 | 32.19 | 27.43 |209.67 | 6.29 |4151.5
< w

£8 1 15.35 | 27.23 | 46.56 | 62.52 | 54.35 | 26.55 |232.56 | 6.98 |4604.6
g % 3 25.01 | 34.25 | 53.70 | 66.20 | 43.80 | 26.53 |249.49 | 7.48 |4939.9
E5® 4 20.75 | 40.64 | 59.25 | 53.20 | 49.00 | 26.76 |249.60 | 7.49 |4942.0
<3

€43 1 12.38 | 34.63 | 45.05 | 64.75 | 56.50 | 22.36 |235.67 | 7.07 |4666.2
£8% — | 28.86 | 41.45 | 55.15 | 60.55 | 29.01 |215.02 | 6.45 |4257.3
g TC{ g 4 - | 32.25 | 45.08 | 57.65 | 54.55 | 15.03 |204.56 | 6.14 |4050.2
LSD.at5% | - 674 | 278 | 822 | 1.63 | 2.61 | 1294 | 0.46
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Table (8): Effect of the interaction between chemical and bio-nitrogen
fertilizers on dry weight of chamomile flower-heads vyield
during 1999/2000 and 2000/2001 seasons.

Characters Harvest g/plant g Kg/ Kg
Treat. 1 [ 2 ] 3] 4] 5] s plant | plot | /fed
Biogein (kg/fed) 1999/2000
Eo 1 380 | 497 | 793 | 8.18 | 5.62 | 3.44 | 33.94| 1.02 {672.01
é g_% 2 5.18 | 5.70 | 8.10 | 7.63 | 6.14 | 3.85 | 36.60 | 1.10 | 727.68
g F = 4 484 | 6.63 | 7.79 | 9.21 | 6.60 | 2.39 | 37.46 | 1.12 | 741.71

1 3.26 | 6.28 | 12.13|11.26 | 9.19 | 5.82 | 47.94 | 1.44 |949.21
2 3.08 | 7.15 | 9.18 | 10.90 | 11.04 | 6.79 | 48.14 | 1.44 |953.17
4 420 | 8.75 | 11.93|11.02 | 9.28 | 3.95 |49.31 | 1.48 |976.34

Ammonium
sulphate 200
kg/fed

1 119 | 540 |10.82|13.43| 7.10 | 6.77 | 44.71 | 1.34 | 885.26

€,

gé% 2 | 098|609 1270|1152 6.29 | 6.24 | 43.82 | 1.32 |867.64
E3S| 4 - | 490 | 9.85 [10.15 | 8.03 | 8.33 |41.26 | 1.24 (816.95
LS.D.at5% | -- | 014 [079 | 022 | 057 | 0.13 | 0.97 [0.02 | --

2000/2001

£o 1 | 423|574 | 702|783 |564 | 218 |3262|0.98 |645.88
£88| 2 |391 602 860|938 655|231 (3677|110 |728.05
ggi’ 4 | 448|639 | 914 | 865 | 6.15 | 537 |40.18 | 1.21 |795.56
cs 1 | 301|534 0913 |12.26|10.87 | 4.99 | 45.60 | 1.37 |902.88
%%E 2 | 481 | 652 |10.74|13.04 | 856 | 525 | 48.92| 1.47 |968.62
ES2| 4 | 407|797 |1185|10.64| 9.80 | 3.67 | 48.00 | 1.44 |950.40
<3

£,73 1 | 219 | 6.78 | 8.81 |12.95|10.90 | 4.57 | 46.21 | 1.39 | 914.16
ggé 2 --- | 5.66 | 7.89 |10.43 |11.98 | 5.39 |41.35| 1.24 |818.73
E3S | 4 -~ | 6.32 | 842 |11.53 |10.91 | 2.93 |40.11 | 1.20 |794.18
L.S.D.at5% | -~ | 0.08 | 0.84 | 0.75 | 0.26 | 0.48 | 2.07 [ 0.05 | --

Chemical analysis:
- Total nitrogen content in chamomile leaves and flower-heads:

Data in Table (9) showed that total nitrogen percentage increased in
leaves and flower-heads by adding chemical nitrogen fertilizer (Ammonium
sulphate) at 200 and 400 kg /fed while it recorded lower values by bio-
nitrogen fertilizer (Biogein) at 1, 2 and 4 kg/fed. In addition it was found that
the combination between ammonium sulphate and Biogein induced reduction
in the values of total N percentage at all rates, although that was associated
with the best growth and production, Hammad and Abdel-Ati (1998) reported
that N chemical fertilizer combined with bio-fertilizer induced reduction in the
nitrate and nitrite contents and improved the yield quality.
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In general, it could be concluded that bio-nitrogen fertilizer (Biogein)
plus a low doses of chemical nitrogen fertilizer (Ammonium sulphate 200
kg/fed) gave remarkable effects with regard to plant growth and yield of
flower-heads. The obtained results are in harmony with those reported by
Walker (1975) who found a close correlation between application of N-
fertilizer and accumulation of nitrate; Moheshwari, et al. (1995); Wange
(1996) and Harridy et al. (1998).

Table (9): Effect of chemical, bio-nitrogen fertilizers and their interaction
on nitrogen percentage in dry leaves and flower-heads of
chamomile plants during 1999/2000 and 2000/2001 seasons.

Total nitrogen content %
Characters| Leaves Flower- Leaves Flower-
Treatments heads heads
1999/2000 2000/2001
0 2.92 2.53 2.89 2.59
Ammonium sulphate | 200 4.45 2.89 4.24 2.83
400 4.63 3.20 4.76 3.11
1 2.97 2.46 3.11 2.56
Biogein 2 3.01 2.57 3.23 2.58
4 3.15 2.56 3.41 2.63
1 3.25 2.63 3.43 2.69
Ammonium sulphate | 2 3.62 2.71 3.52 2.77
200 kg/fed + Biogein | 4 3.75 2.89 3.58 2.81
1 3.76 2.95 3.68 2.90
Ammonium sulphate 2 3.85 2.96 3.79 2.83
400 kg/fed + Biogein | 4 3.67 2.98 3.82 2.94

- Volatile oil content:

Table (10) presents the percentage of the essential oil in flower-
heads and oil yield per plant during both seasons. Application of ammonium
sulphate at 200 and 400 kg/fed showed an increase in the essential oil
content of the flower-heads and yield per plant. Also Biogein at 1, 2 and 4
kg/fed induced promotion in the essential oil content and yield per plant. It
was worth mentioning that the higher values for essential oil content and yield
per plant were recorded with the combination between ammonium sulphate
and Biogein at all levels, particularly with the low rate of ammonium sulphate
(200 kg /fed) and Biogein (2 and 4 kg/fed) while, the percentages started to
decrease when 400 kg/fed of ammonium sulphate combined with Biogein at
all levels.

In general, it was clear that ammonium sulphate (at 200 kg/fed) and
biogein (at 2 kg/fed) combination promoted oil accumulation, since, maximum
values of flower-heads oil percentage and oil yield mi/plant, during two
seasons were noticed. Similar results were obtained by Franz (1980);
Felklova et al. (1981); Kandeel (1982) and Mohamed (1998).

Table (10): Effect of chemical, bio-nitrogen fertilizers and their
interaction on the essential oil percentage and yield on dry
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flower-heads of chamomile plants during 1999/2000 and
2000/2001 seasons.

Percentage of essential oil of flower-heads

Characters Oil % Oil yield Oil % Oil yield

Treatments ml/plant ml/plant

1999/2000 2000/2001

0 0.62 0.219 0.64 0.201
Ammonium sulphate | 200 0.81 0.347 0.80 0.326
400 0.84 0.387 0.82 0.366
1 0.76 0.269 0.73 0.264
Biogein 2 0.78 0.301 0.77 0.286
4 0.80 0.311 0.79 0.310
Ammonium sulphate 1 0.81 0.388 0.79 0.360
R 2 0.88 0.424 0.89 0.345
200 kgffed + Biogein | 4| g gg 0.424 0.88 0.422
. 1 0.81 0.362 0.78 0.360
Ammonium sulphate | - 5 0.79 0.342 0.78 0.323
400 kgffed + Biogein | 4 | 74 0.305 0.76 0.305

Chemical composition of chamomile essential oil:

Data in Table (11) and Figs (1 and 2) cleared the chemical
composition of chamomile oil by G.L.C. were seventeen components. Seven
of them were main components such as (Chamazulene, Bisabolol, Beta
bisabolene, Bisabolol oxide, Farnesene, Trans Beta Franesene and
Camphene).

The data in Table (11) and Figs (1 and 2) showed increases in the
content of the main component (Chamazulen) of chamomile oil from all
treated plants compared with untreated (control). Plants treated with bio-
nitrogen fertilizer (Biogein at 1 and 2 kg/fed) gave the highest values of the
main components (Chamazulene and Farnesene). Also, chemical nitrogen
fertilizer (ammonium sulphate at 200 and 400 kg/fed) led to the increases of
main components. On the other hand, plants treated with ammonium sulphate
and Biogein gave a low value of Bisabolol.

Regarding the plants treated with a combination of ammonium
sulphate and Biogein tended to preseveration results. The best values were
found in plants treated with ammonium sulphate at 200 kg/fed; Biogein at (1
and 2) kg/fed and combination between ammonium sulphate at 400 kg/fed
with Biogein at 1 kg/fed especially for the values of Chamazulene and
Farnesene.
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Table (11): Determination of essential oil components in flowerheads of
Matricaria chamomilla, L. using GLC analysis.

Name of the main | Ammonium sulphate Biogein (kg/fed) Ammonium sulphate | Ammonium sulphate
Peak | R.T componeqts IF} the (kg/fed) BiogeffolgioE%{LEdgiogein Biogei(:olgioiz]%i/?dgiogein
No. (mi.n.) essential oil 0 200 400 1 2 4 1 > 2 1 5 2
1 [1.900 |Alpha pinene 0.362 | - — | 0394] -
4.483 |Cineol 0.575 - --- - --- - --- - 0.919
3 |5.450 |Undicanol 0.960 1.699
4 |6.617 |Thyjene 1.429 - --- - --- - --- - 2.715 23.601
5 |14.63|Unknown 3.851 | 4.776 | 4.699 | 5.226 | 0.506 | 5.943 | 6.387 | 2.364 | 4.527 | 6.079 | 6.562 | 1.771
6 |15.27 |Unknown 0.887 | 2.105 | 2.753 | 7.832 | 5.014 | 2.446 | 1.978 | 1.232 | 1.384 | 2.456 | 2.607 | 1.041
7 |15.62|Unknown 2.189 | 4.435 | 1.326 2.292 | 5.445 | 4.645 | 3.617 | 3.406 | 6.890 | 6.099 | 3.067
8 |17.20 |Unknown 0.824 - 1.326 | 1.209 | 4.814 - 1.155 | 1.703 | 0.768 | 1.070 | 0.987 | 1.515
9 |17.82|Camphene 4,285 | 2.968 | 7.600 | 3.443 | 2.027 | 4.445 | 4.043 | 1.030 | 2.635 | 3.469 | 3.424 | 0.890
10 |18.90 |Bisabolol 24.220 | 22.660|18.944 | 15.114 | 19.622 | 24.105 | 18.973 | 23.373 | 20.145|11.887 | 18.186 | 16.426
11 |19.63 |Farnesene 13.511(21.243|15.248|19.679|16.317|16.800 | 15.121|17.790 | 16.757 | 20.749 | 16.477 | 11.372
12 |20.70 |Trans Beta Farnesene |15.844|14.722|15.440|14.514|13.348|15.020 |13.902 | 18.537 | 16.689 | 15.641 | 12.784 | 13.498
13 |21.10 |Chamazulene 17.382(21.261|18.861|23.571|20.979|18.392 | 16.607 | 19.378 | 19.235|22.125|18.768 | 18.102
14 |22.48 |Beta bisabolene 0.469 | 0.283 | 1.116 | 0.328 | 0.233 0.013 | 0.341 | 0.479 | 0.261 | 0.219 | 0.239
15 |25.27 |Bisabolol oxide 10.599 | 3.724 |11.671| 4.742 | 9.628 | 4.944 |13.346| 7.005 | 6.797 | 5.994 |11.111| 5.790
16 |26.70 |Delta-cadinene 0.730 | 0.097 | 1.176 | 0.119 4.944 | 1.042 | 0.845 | 0.065
17 |27.58 |Unknown 0.571 0.068 0.282




