
5. SUMMARY AND CONCLUSION 

This experiment was conducted through two successive 
seasons of 2002/2003 and 2003/2004 at the Applied Research 
Center of Medicinal Plant Farm of, National Organization for 
Drug Control and Research (NODCAR) Kafr EL-Gable, Giza, 
Governorate, to study the effect of some mineral and bio 
fertilizers on growth, flowering, oil yield and chemical analysis 
of chamomile plant. 

The treatments were: 

1-Mineral fertilizers as: 

1- Ammonium sulphate at rate of 300 kg/fed. 

2- Calcium superphosphate at rate of 150 kg/fed. 

3- Ammonium sulphate + calcium superphosphate at rate of 
150 + 75 kg/fed. 

2-Bio fertilizers as: 

1-Azotobacter +Azospirillum. 

2- Bacillus polymixa. 

3- Azotobacter +Azospirillum and Bacillus polymixa. 

4- Control plants 
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The most important results obtained were: 
Mineral fertilizers:- 

I-Growth: 

a- Using each of ammonium sulphate or calcium super 
phosphate fertilizer significantly increased plant height 
especially at the grand period of growth (half March). The 
combined treatment (ammonium sulphate + calcium 
superphosphate gave the best results for that character in both 
seasons. 

b- The mean length of plant root increased as a result to both 
each of ammonium sulphate or calcium superphosphate 
fertilizer over control plants at the different growth period. 
This increase was clearer when ammonium sulphate and 
calcium super phosphate were used as combined treatment. 
Similar trend of increasing was obtained for fresh and dry 
weight of roots during growth period tell 15 th  of March. 

c- The mean fresh or dry weight of plant increased due to each 
of ammonium sulphate or calcium superphosphate fertilizer 
although using them as combined produced an increase in 
plant dry weight reached to 161.41 and 169.62% on the first 
and second season respectively tell 15 th  of March. 

II: Flowering: 

a- The mean fresh and dry weights of flower heads plant 
gradually increased by using each of ammonium sulphate or 
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calcium super phosphate fertilizer through the successive 

picks of each season. 

b-  Flower heads yield/plot or /fed. increased significantly by 
all mineral fertilization treatments. 

The highest value was attained with ammonium sulphate 
plus calcium super phosphate treatment, since the increase over 
control reached 34.2 % or 32% for first season and 30% or 
32.9% for the second one, respectively. 

III: Essential oil: 

1- Oil percentage: 

a- Oil percentage of chamomile increased gradually with the 
successive picks till the beginning of April to reach the 
highest values. 

b- Using ammonium sulphate or calcium super phosphate 
treatments increased oil percentages. The highest value of oil 
percentage was attained when ammonium sulphate and 
calcium superphosphate were used as combined treatment. 

2- Oil yearly yield: 
Oil yearly yield/fed. clearly increased due to using 

ammonium sulphate or calcium superphosphate fertilizer each 
alone. The highest yearly yield/fed. was produced when using 
ammonium sulphate and calcium superphosphate fertilizer as 

combined treatment. 
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3- Oil composition :- 

Ammonium sulphate increased each of chamazulene and 
farnesen compounds in volatile oil while decreased each of 
bisbolene oxide, alfa-bisabolol, fanesol and bisabolol oxide 
compared with control plants. 

Calcium superphosphate increased clearly except 
chamazulene compound but decreased other identified 
components. 

Only chamazulene and alfa-bisabolol compounds were 
increased in volatile oil by fertilizing chamomile plants with 
ammonium sulphate + calcium superphosphate treatment. 

IV- Mineral content in the herb: 

a) Nitrogen content in plant increased with all fertilization 
treatments especially when ammonium sulphate + calcium 
super phosphate was used as a combined treatment. 

b) Phosphorus content in chamomile plant affected also by using 
ammonium sulphate or calcium superphosphate fertilizers so 
the percentage of phosphorus increased due to application of 
these fertilizers. 

c) Potassium content in plant increased due to all fertilization 
treatments. The highest potassium percentage was attained 
with the combined treatment of both ammonium sulphate and 
calcium super phosphate fertilizer alone. 
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Bio-fertilization: 

I- Growth: 

a) Plant height: 

Using each kind of bacteria (Azotobacter + Azospirillum) 
as nitrogen source resulted noticeable increase in plant height 
although these increases were lesser than mineral sources. Also 
using both kinds of bacteria as combined resulted in no more 
increase in this concern over when it used alone. 

b) Root length: 

Inoculation the seeds and seedlings of chamomile plants 
with any of Azotobacter + Azospirillum, Bacillus or Azotobacter 

+ Azospirillum + Bacillus increased root length of chamomile 
plants through growth season compared with control plant in 
both seasons. 

c) Dry weight of root: 

All bio fertilizer treatments such as Azotobacter + 

Azospirillum, Bacillus or Azotobacter + Azospirillum + Bacillus 
increased root dry weight/plant through growth season compared 
with control plants in both seasons. 

d) Weight of plant:- 

The mean fresh or dry weight of plant increased clearly 
through the different period of growth due to using each kind of 
bacteria although the increases were lower than those resulted 
from mineral nitrogen sulphate or calcium superphosphate 

fertilizers. 
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II- Flowering: 

a- Mean fresh and dry weight of flower heads/plant affected 
positively  by using bio fertilizers as Azotobacter 
+Azospirillum or Bacillus bacteria as a bio sources of 
nitrogen or phosphorus, those effects were clearer in a later 
picks. Using both kinds of bacteria as combined treatment 
obtained higher increase in fresh or dry weight of flower 
heads/plot or fed. over with each kind alone. All increases 
were less than those were obtained with mineral N or 
fertilizer. 

b- The yearly yield of fresh or dry flower heads/plot or /fed. 
increased also due to bio sources of N or P (Azotobacter + 
Azospirillum or Bacillus), but the increase were always 
lower than mineral sources. The combined treatment of 
both bio-fertilizers resulted in more increase over each 
when used alone, but the increase still less than the 
combined treatment of mineral sources. 

III- Essential oil: 

a) Oil percentage: 

All bio-fertilization treatments increased oil percentage in 
flower heads but with lower values than mineral fertilization. 

b) Oil yield: 

The yearly yield of oil /fed increased also due to 
biofertilization treatments. The most effective treatment in this 
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concern was that used both kind of bacteria as bio sources of N 
and P. 

c) Oil composition: 
All bio-fertilization treatments increased clearly the most 

important compounds in chamomile oil as chamazulene and also 
Alfa bisabolol especially Bacillus treatment which resulted 
100% increase in chamazulene content of volatile oil. 

IV- Mineral content in herb: 

Biofertilization treatment as (Azotobacter + Azospirillum) 

or (Bacillus) affected mineral content in chamomile plant herb, 
Bacillus treatment kind of bacteria increased both N% and P% in 
plant herb over control although with lower values under mineral 
fertilization treatments. 

The combined treatment of both kind of bacteria affected 
N% in plant herb with more value that its effect on P%. 

CONCLUSION 

It could be said that mineral fertilization as nitrogen or 
phosphorus had effect in increasing vegetative growth of 
chamomile plant, especially nitrogen as ammonium sulphate at 
the rate of 300 kg/fed. Since this treatment obtained plants of 
higher vegetative growth parameters over that produced from 
plants fertilized with superphosphate at the rate of 150 kg/fed. 
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The combined fertilizer from N + P at the rate of 150 
kg/N fertilizer + 75 kg/P fertilizer obtained the highest 
measurements for growth characters. 

As for bio-fertilization of different kind of bacteria used 
in this experiment, although it resulted in an increase in growth 
parameters, or flower yield, oil percentages and oil yield and its 
quality, it recorded less improvements in these characters than 
those attained with mineral fertilizers. 

This may be due to that the effect of such kind of bacteria 
in increasing available mineral nutrients for plant absorption was 
lower than its needs since the inoculation of bacteria in those 
treatments was directly at the time of transplanting. So both kind 
of bacteria dose not take the chance to complete its role for 
producing mineral nutrient in available form for plant. 

More over the short age of chamomile plant which end its 
life before these bacteria reach its maximum activity. This no 
explan the late increases in vegetative growth measurements due 
to bio-fertilization treatments compared to mineral ones. 

It could be concluded that bio-fertilization with any kind 
of bacteria, can do noticeable role as bio source of nitrogen or 
phosphorus if it was inoculated in soil for enough time before 
planting especially with plants of short life as chamomile. 

Generally, (Azotobacter + Azsospirillum) and Bacillus 
proved to be with noticeable effect for increasing growth, 
flowering, oil percentages, oil yield and mineral content in plant 
herb. Although with lower values compared to mineral nitrogen 
or phosphorus. 
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