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 The present study was carried out in two successive seasons (1999-2000 
and 2000-2001) to investigate the effects of bio-, organic-, and chemical fertilization 
on Anethum graveolens L., Coriandrum sativum L., and Petroselinum sativum Mill. N, 
P, and K were added at the rate of 100+100+50 kg/feddan. It was added as one fourth 
or half of this quantity/feddan. While organic manure, as Farm Yard Manure, was 
used as 10m3/feddan. The used bio-fertilizers were Bacillus megatherium (P.D.B.), 
Azospirillum lipoferum and Azotobacter chroococcum. Almost all the applied 
treatments enhanced the plant growth of the three species in terms of plant height, 
fresh and dry weights, leaf area, and leaf/shoot ratio. However, the treatment with 

10m3 of FYM plus bio-fertilizers proved to be the best one in this regard. With respect 
to the effects of the applied treatments on the chemical composition of the herb, the 
same treatment was superior in increasing the chlorophyll (a and b), vitamin C, N, P, 
and K contents of dill and coriander plants. On the other hand, parsley in some cases 
responded to the applied treatments in a different way. 
Keywords: dill, coriander, parsley, Umbelliferae, herb, fertilization. 

 

INTRODUCTION 

 
 Bio- and organic fertilizers proved to be efficient and safe for 
production of healthy food, and avoiding the hazards of chemical fertilizers. 
The last decade witnessed increasing demand for the organically grown 
crops, specially medicinal and aromatic plants; ITC Report (1999). Several 
studies have been carried out to investigate the effects of fertilization regimes 
on seed production of these plants. However, there is a lack of information 
regarding the green herb produced under such fertilization regimes, 
especially the organic and bio-fertilization. 
 The present study has been carried out to investigate the impact of 
bio-, organic-, and chemical fertilization on the growth, herb production and 
chemical composition of Anethum graveolens, Coriandrum sativum and 
Petroselinum sativum 
 

MATERIALS AND METHODS 
 
 Two field experiments were carried out in a clay soil in the 
Experimental Farm of the Faculty of Agriculture at Kafr El-Sheikh, Tanta 
University during 1999/2000-2000/2001 seasons to study the effect of some 
organic manure, bio- and chemical fertilizers applications on the growth and 
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productivity of Anethum graveolens L., Coriandrum sativum L. and 
Petroselinum sativum Mill).  
 The seeds were sown on November 10th and November 5th in the two 
seasons, respectively. They were sown at 10cm distance on rows of 60cm in 
between, in plots of 3m2 each. 
 The physiochemical properties of the soil were investigated 
according to the methods of Hesse (1971), and the results were as follows: 
Mechanical properties: sand (12.4%), silt (26.8%), clay (60.9%), the soil 
had a clay texture.  
Chemical analysis: pH (0.8), EC (ds/n) 2.1, organic matter (2.1%), total 
N(0.8%), total P(6.0 ppm) exchangeable K (0.9 g/100g soil). 
Cations (meq/l): Na(15.1), K (1.5) , Ca (3.3) and Mg (1.5). 
Anions; (meq/l): HCO3 (4.9), SO4 (2.3), Cl (14.2). 
Organic manure (FYM) was added at the rate of 10m3/feddan and   applied 
through the soil preparation before planting. 
The used chemical fertilizer mixture consisted of ammonium sulphate (20.5% 
N), calcium superphosphate (15.5% P2O5) and potassium sulphate (48% 
K2O) at the rate of 100, 100 and 50 kg/fed., respectively. 
The NPK dose was divided in two halves, the first one was added one month 
after sowing, while the second half was applied one month later. 
The used bacterial biofertilizers; (Bacillus megatherium (P.D.B.), Azospirillum 
lipoferum and Azotobacter chroococcum) were provided from the National 
Research Center. They were added as soil dressing one month after sowing 
and that was the date of addition of NPK fertilizers. Application of NPK 
fertilization was done in the previous day and then immediately followed by 
irrigation. In the next day the biofertilizers were added as soil dressing. 
The conducted treatments were as follows: 
Control: No fertilizers were added. 
F1: Organic manure application (FYM + biofertilizer) 
F2: N1P1K1 (1/4 the amount of NPK application + biofertilizer) 
F3: N2P2K2 (1/2 the amount of NPK application + biofertilizer) 
The experimental design was a complete randomized block design with three 
replicates (plots). The mean values of the treatments were compared by 
Duncan's Multiple Range test according to Snedecor and Cochran (1980). 
  
The following data were recorded at harvest time: 

1. Plant height (cm). 
2. Fresh and dry weights of the aerial parts (g/plant)  
3. Leaf area (cm2) of the fifth leaf from top for coriander and parsley. 
4. Leaf /shoot ratio for coriander and parsley. 
5. Respiration rate (mg CO2/kg herb/h). 
These data were recorded before harvest time on January 5th and 16th in the 
two seasons respectively for coriander, January 5th and 25th in the two 
seasons, respectively for dill, and January 5th and February 4th in the two 
seasons, respectively, for parsley. 
For determination of the respiration rate (R.R.), 100g fresh sherb was placed 
in a desiccator connected to a tube containing 25 ml of 1.0 N KOH. Air free of 
CO2 was drown into the desiccator through the KOH for one hour, then KOH 
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was titrated with 1.0 N HCl using thymol blue indicator. CO2 production was 
calculated as mg CO2/kg herb/h. 
Chlorophyll (a and b) content (mg/g fresh weight) was determined in fresh 
leaves samples of the fifth leaf from top at harvest time, using the method 
describe by Moran (1982). N, P, and K contents (%) in herb of the three 
plants were determined at harvest time. Total nitrogen was determined using 
the microkjeladhl method according to Black (1983). Phosphorus was 
determined colorimetrically using the method described by Jackson (1967) 
and potassium was estimated using flame photometer method according to 
Richards (1954). Vitamin C content was determined according to the 
methods of A.O.A.C., 1965. 
 

RESULTS AND DISCUSSION 

 
I - Effects of the fertilization treatments on plant growth: 
Anethum graveolens: 
 Data on growth parameters and respiration rate as affected by the 
applied fertilization treatments are summarized in Table (1). It could be 
noticed from that data all the applied treatments increased the plant height, 
and both the fresh and dry weights of dill plant. The F1 treatment proved to be 
the most effective one in this regard. In the first season, it gave the values of 
28.00cm, 95.46g and 6.79g, respectively, compared with 21.00cm, 83.27g 
and 2.64g, respectively for the untreated plants. The F2 and F3 treatments 
gave lower values with no significant difference between them. The same 
took place in the second season.  
 Regarding the respiration rate, in the first season, the least 
respiration rate was recorded due to the F2 treatment (19.35mg Co2/kg/h), 
while in the second season it was due to the F1 treatment (22.83mg 
Co2/kg/h). No data were recorded on the leaf area and leaf/shoot ratio due to 
the very tynee leaves of dill.  
 
Coriandrum sativum: 
 All the applied treatments increased the plant height, however F2 only 
showed significant difference (32.00cm) but not F1 27.67cm) or F3 (29.00cm). 
The same treatment (F2) also, gave the highest effect on the leaf area 
(2.77cm2). Regarding the fresh and dry weights and the leaf/shoot ratio, the 
F1 treatment, the recorded values were 117.00g, 8.25g, and 46.50, 
respectively. That means that this treatment was superior in this regard, 
although all the treatments used gave variable degrees of effect.  
The least respiration rate was recorded as a result of the F3 treatment 
(29.92CO2/kg/h) followed by F2 and F1, in all cases the values were higher 
than the control treatment. 
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Table 1:  Effect of fertilization treatments on vegetative growth and 
respiration rate of Anethum graveolens, Coriandrum 
sativum and Petroselinum sativum in the 1999/2000 and 
2000/2001 seasons. 

Studied parameters 

Fertilization treatments 

First 
season 

Second season 

Control F1 F2 F3 Control F1 F2 F3 

Anethum graveolens         
Plant height (cm) 21.00c 28.00a 25.00b 25.33b 26.33b 30.33a 27.33b 28.00ab 
Herb fresh weight (g) 83.27c 95.46a 86.49b 85.59b 92.27c 97.22a 95.63b 94.79b 
Herb dry weight (g) 2.64c 6.79a 4.93b 4.84b 4.88c 7.36a 6.96b 6.64b 
Respiration rate (mg CO2/kg/h) 39.73b 22.43c 19.35d 63.92a 28.87c 22.83d 62.33a 38.25b 
Coriandrum sativum         
Plant height (cm) 27.33b 27.67b 32.00a 29.00b 27.83b 30.33b 35.67a 30.50b 
Leaf area (cm2) 2.30b 2.54ab 2.77a 2.32b 3.80b 4.39ab 4.77a 4.57a 
Leaf :shoot ratio  40.50c 46.50a 42.50b 42.27bc 50.18b 55.00a 53.64a 53.94a 
Herb fresh weight (g) 40.58d 117.00a 74.69c 101.00b 61.29c 143.13a 82.94b 150.50a 
Herb dry weight (g) 4.21d 8.25a 5.60c 6.52b 5.62d 8.82b 6.47c 10.29a 
Respiration rate (mg CO2/kg/h) 31.53bc 53.68a 32.03b 29.92c 30.94b 50.16a 31.08b 27.87c 
Petroselinum sativum         
Plant height (cm) 17.00c 20.33a 19.00b 19.33b 19.33c 23.67a 20.00bc 21.00b 
Leaf area (cm2) 2.98c 5.81a 4.67b 4.62b 5.91c 8.16a 6.95b 7.79a 
Leaf :shoot ratio  46.80b 53.38a 52.32a 53.30a 54.00b 57.00a 56.00a 54.00b 
Herb fresh weight (g) 34.41d 54.70a 44.15b 35.90c 38.04c 60.75a 47.07b 39.28c 
Herb dry weight (g) 3.65c 5.79a 4.84b 3.84c 3.82d 6.09a 5.24b 4.46c 
Respiration rate (mg CO2/kg/h) 49.37b 61.05a 15.04d 44.54c 45.83c 83.88a 49.99b 49.83b 

Note: Means having the same letter in the column are not significantly different at 5% 
level according to Duncan's Multiple Range Test. 

Control: Zero treatment, F1 :Organic manure + biofertilizer, F2: N1P1K1 (1/4 dose/fed) + 
biofertilizer,  

F3: N2P2K2 (1/2 dose/fed) + biofertilizer. 

 
 
Petroselinum sativum: 
 It is obvious from data in the same Table (1), that F1 treatment was 
the most effective one in increasing the plant height (20.33 and 23.67cm) and 
leaf area (5.81 and 8.16cm2) in both seasons, respectively, although the 
other treatments also gave considerable effects.  
 Regarding to the leaf/shoot ratio, the plant fresh and dry weights, the 
F1 treatment continued to be the most effective one (53.38, 54.70g, and 
5.79g in the first season, and 57.00, 60.75g and 6.09g in the second season, 
respectively), followed by F2 then F3, without significant difference between 
the last two. That was true in both seasons. Also, the highest respiration rate 
was recorded due to the F1 treatment (61.05mgCO2/kg). 
 It could be concluded that almost all the applied treatments improved 
the growth parameters of the three species under investigation, in terms of 
plant height, fresh and dry weights, leaf area and leaf/shoot ratio. Similar 
results were reported by Hussien (1991) on coriander and dill, Mallanguda et 
al. (1995) on coriander, Hammam (1996) and Gomaa and Abo-Aly (2001) on 
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anise, El-Sawy (1998) and Nofal et al. (2001) on  Ammi visnaga, and Kandeel 
et al. (2001) on fennel. 
 The F1 treatment (10m3 of organic manure + biofertilizer) was the 
best treatment in this regard. The superiority of organic manure + bio-
fertilizers than the other treatments may be due to the increase in available 
amounts of N and P from the organic fertilizer. Also, microbiological 
processes can change the unavailable forms of nutrients into available ones 
that can be easily assimilated by plants; Salem (1986), Subb Rao (1981) and 
Alaa El-Din (1982).  
 Regarding the respiration rate, F2 was almost the most effective one 
in decreasing this process followed by F1. These results are in agreement 
with those of Harridy and Amara (1998) on roselle and El-Naggar (1998) on 
tuberose. 
 
II - Effect of the fertilization treatments on the chemical composition of 
the herb: 
1- Anethum graveolens: 
 Data in Table (2) reveal that all the applied treatments increased the 
content of both chlorophylls (a and b) in the fresh herb of dill. The F1 
treatment was the best one in this regard, it gave 1.81 and 0.44 mg/g in the 
first season and 1.97 and 0.50mg/g fresh weight in the second season, 
respectively.  
 The same treatment resulted in the highest vitamin C content in the 
herb followed by F2 then F3 with significant difference between the last two 
treatments. The recorded values were 41.81, 38.93 and 37.31mg/100ml 
juice, respectively in the first season, while 44.00, 37.50 and 34.50, 
respectively in the second season. 
 Regarding to the effect of the applied treatments on the nitrogen 
content of the herb, only F1 (4.53%) and F3 (4.40%) treatments gave 
significant increase, while F2 caused a reduction in N content of the herb 
(3.53%) compared to the control (4.13%) in the first season. The same trend 
took place in the second season. 
 In case of phosphorus, the F1 (1.10%) and F2 (1.10%) treatments 
were the most effective ones in increasing the content of this element in the 
herb, with no significant difference between them, followed by F3 (0.96%). 
That was true in both seasons. The three treatments gave the same effect in 
the same sequence on the potassium content of the herb. 
 
2-  Coriandrum sativum: 
 It could be noticed from data in Table (2), that the highest content of 
chlorophylls (a and b) was obtained from the F1 treatment; 2.00 and 0.58mg/g 
fresh weight in the first season and 2.01 and 0.58mg/g fresh weight in the 
second season, respectively, while the F3 treatment did not differ significantly 
from the control treatment. 
 All the applied treatments increased the vitamin C content in the 
herb, but F1 (56.64mg/100ml juice) and F3 were the best ones, with no 
significant difference between them. That applies on the results of both 
seasons. 
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 Although the applied treatments slightly increased the N content of 
the herb, however the differences were not significant, but it is worth to 
mention that F1 was the best one in this regard (4.40%), compared with 
4.07%) for the untreated plants.  
 All the applied treatments increased the P content of the herb, but F2 
(0.68%) was the highest and F3 (0.44%) was the least effective with 
significant differences between them.  
 Regarding the K content of the herb, all the treatments used showed 
positive effect but F1 was the best (4.68%), followed by F3 (4.46%) then F2, 
with variable degrees of significance in the two seasons. 
 
Table 2: Effect of fertilization treatments on the chemical composition of 

the herb of Anethum graveolens, Coriandrum sativum and 
Petroselinum sativum in the 1999/2000 and 2000/2001 seasons. 

Studied parameters 

Fertilization treatments 

First season Second season 

Control F1 F2 F3 Control F1 F2 F3 

Anethum graveolens         
Chlorophyll a (mg/g F.W.) 1.54c 1.81a 1.70b 1.66b 1.68b 1.97a 1.78b 1.69b 
Chlorophyll b (mg/g F.W.) 0.39b 0.44a 0.40b 0.40b 0.41b 0.50a 0.43b 0.43b 
Vitamin C (mg/100 ml juice) 35.59d 41.81a 38.93b 37.31c 34.25c 44.00a 37.50b 34.50c 
N (% of D.W.) 4.13b 4.53b 3.53c 4.40ab 4.20b 4.73a 3.67c 4.67a 
P (% of D.W.) 0.84c 1.10a 1.10a 0.96b 0.89b 1.07a 1.07a 0.92b 
K (% of D.W.) 2.88d 3.82a 3.48b 3.19c 2.82c 3.78a 3.49ab 3.18b 
Coriandrum sativum         
Chlorophyll a (mg/g F.W.) 1.58c 2.00a 1.89b 1.58c 1.61c 2.01a 1.84b 1.64c 
Chlorophyll b (mg/g F.W.) 0.42c 0.58a 0.54b 0.42c 0.42b 0.58a 0.54a 0.40b 
Vitamin C (mg/100 ml juice) 35.20c 56.64a 42.18b 56.64a 32.80c 60.48a 43.66b 60.48a 
N (% of D.W.) 4.07a 4.40a 4.27a 4.03a 4.20a 4.60a 4.47a 4.53a 
P (% of D.W.) 0.40d 0.63b 0.68a 0.44c 0.46c 0.66b 0.70a 0.48c 
K (% of D.W.) 3.43c 4.68a 3.68d 4.46b 3.34c 4.54a 3.62b 4.42a 
Petroselinum sativum         
Chlorophyll a (mg/g F.W.) 2.18a 1.41c 1.61b 1.62b 2.29a 1.74d 1.78c 1.82b 
Chlorophyll b (mg/g F.W.) 0.58a 0.31d 0.39c 0.47b 0.58a 0.50b 0.44c 0.43d 

Vitamin C (mg/100 ml juice) 
116.80

b 
137.07

a 
104.80

c 80.80d 
112.80

b 
141.20

a 
111.80

b 89.60c 
N (% of D.W.) 3.40b 4.20a 3.80ab 3.53b 4.03a 4.67a 4.20a 4.13a 
P (% of D.W.) 0.67a 0.69ab 0.65b 0.68a 0.68ab 0.70a 0.64b 0.69a 
K (% of D.W.) 3.34d 3.48c 3.57b 3.81a 3.31c 3.42b 3.49b 3.77a 

Note: Means having the same letter in the column are not significantly different at 5% 
level according to Duncan's Multiple Range Test. 

Control: Zero treatment, F1 :Organic manure + biofertilizer, F2: N1P1K1 (1/4 dose/fed) + 
biofertilizer, F3: N2P2K2 (1/2 dose/fed) + biofertilizer. 

 

 

3-  Petroselinum sativum: 
 It is obvious that the applied treatments negatively affected the 
chlorophyll (a and b) content of this herb, the least reduction was due to F3 
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treatment. In the first season this treatment gave the values of 1.62 and 
0.47mg/g fresh weight for chlorophylls (a and b), respectively, compared with 
2.18 and 0.58mg/g fresh weight, respectively for the untreated plants.  
 Regarding the vitamin C content, only F1 was able to increase it 
(137.07mg/g fresh weight) with significant difference over the control 
(116.80mg/g fresh weight). However, the other two treatments F2 and F3 
decreased the vitamin C content of the herb, they gave the values of 104.80 
and 80.80mg/g fresh weight, respectively in the first season. The results 
followed the same trend in the second season. 
 Although all the applied treatments improved the total nitrogen 
content of the herb, only F1 (4.20%) showed significant difference in the first 
season, while in the second season the applied treatments did not differ 
significantly from the control. 
 Regarding the effect of the applied treatments on the phosphorus 
content of the herb, it could be noticed that they failed to improve it, 
moreover, the F2 treatment reduced it in the two seasons.  
 The applied treatments positively affected the K content in the herb, 
F3 (3.81%) was the best one followed by F2 then F1 with significant 
differences between them, compared with 3.345 for the control. That was true 
in both seasons. 
With respect to the chemical composition, it is evident that all the applied 
treatments increased the chlorophyll content. Similar results were achieved 
by Hammam (1996) and Gomaa and Abo-Aly (2001) on anise. The F1 
treatment was the best one in this regard in case of dill and coriander, 
however that was reversed in case of parsley. The increase in chlorophyll (a 
and b) content by using organic manure and bio-fertilizer may be due to 
availability of Mg element from organic fertilizer. Also, microbiological activity 
may change the unavailable forms of nutrients into available ones in absence 
of chemical fertilization, Subb Rao (1981). 
 The F1 treatment proved to be the best treatment in increasing the 
vitamin C content although the other treatments gave slight effects. This 
positive effect may be due to the increment of biological processes, helping in 
solubilization of mineral nutrients, synthesis of vitamins, amino acids, auxins 
and gibberellins, which stimulate growth as well as the vitamins content of the 
plant juice (Sprenat, 1990).  
 Application of F1 treatment led to higher contents of N in tissues of 
both dill and coriander. Almost the same has been achieved by Rahman et al. 
(1990) on Coriander, Hammam (1996), on anise, and El-Sawy et al. (1998) 
and Ibrahem (2000) and Nofal et al. (2001) on Ammi visnaga Gad (2001) and 
Kandeel et al. (2001) on Foeniculum vulgare. The increment of N content as 
a result of application of either organic manure and biofertilizer (F1) or 
chemical and biofertilizer (F3), might be due to excesses of N in root zone 
coming from analyses of the organic fertilizer, fixed N by bacteria or addition 
of inorganic N. Also, inoculation with nitrifying bacteria may help in the overall 
management of N2 in the rhizosphere, Lang and Elliot, (1997). 
 All the applied treatments increased the P content of dill and 
coriander. Menesi (1995) on Ammi majus, Hammam (1996) and Gomaa and 
Abo-Aly (2001) on anise, Reddy et al. (1998) on coriander, Ibrahem (2000) 
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and Gad (2001) on Foeniculum vulgare. The increment of P% in plant tissues 
as a result of these treatments may be due to increasing the available P in 
the root zone, which turns in P uptake (Burger et al., 1997). 
 Potassium content in the plant tissues was improved as a result of all 
the fertilization treatments used, however F1 remained the best on in case of 
both dill and coriander. Similar results were obtained Menesi (1995) on Ammi 
majus, El-Sawy et al. (1998), Ibrahem (2000) and Nofal et al. (2001) on Ammi 
visnaga, Gad (2001) on Foeniculum vulgare and Gomaa and Abo-Aly (2001) 
on anise plants. 
 It could be concluded that fertilization of dill and coriander with 
10m3/feddan of poultry manure plus bio-fertilizers significantly improved the 
growth and yield parameters of these two species in comparison with the 
unfertilized plants or those received mineral fertilization. That treatment not 
only increased the dry herb yield but also improved its chemical composition 
in terms of chlorophyll, vitamin C, N, P, and K contents. On the other hand, 
the third species in this study, i.e., parsely responded to the applied 
treatments sometimes in another way. 
 Although 10m3 of poultry manure are more expensive than the 
chemical fertilizers used in this experiment however, the increased herb yield 
may compensate that difference. Most important in this regard is that the 
organically grown herbs are preferable for export for higher prices than the 
conventionally produced herbs. They are also increasingly demanded in the 
local market.  
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تااير ب ض ااا لا اايلاسم د تلاالا   د ع اا و  د  ناا و  د لا اا ال بتاال اضيتاايم د  ااضم 
  د كزضبة  د ضق  اس

 **لاعيلا  لاعلاا  بضا  د  اال  ا  ل -*د ل   لاعلاا  د لاعاب  -*فب  س بض  د لسم لاا لل
 **ايه  لا طفل ب ي 

 جيلا ة كفب د   خ -كت ة د زبدبة  - لم د ضليت     * 
 زدبة -لابكااز د ضعاا ن د زبدب ااة-لا هاا  ضعاا ن د ضلاايت  -د  طب ااة**  لاام ضعاا ن د اضيتاايم د طض ااة  

 د قيهبة-د زبدبة
 

أجريت  ذت ا درارد تتل متسم  ن ت م ت تتن  للتارييت رارد تل لتتالاير لتتم  تتا س  درل تت يا  
درحينى ندرتضنى ندر تاتم علم تلالا  درشل  ندركزلرة ندرلقانتس. حيث لم ملط دلأ  اة دلأزنليل 

كجم/فتادت ند تلما   ل تتاريت ذ تا رلتن دن ت ت   50+100+100يل ل تتام ندرفن فاليل ندرلنلا ت
فتادت د تا دلأ ت اة درحينيتل فقتا / 3م10للك درك يل رلفادت ليت ا د لمام   اا در زرعل درتضنى ل تتام 

 لكنت   ت دتندع درلكلريا دلآليل:
 Bacillus megatherium (P.D.B.), Azospirillum lipoferum and zotobacter 
chroococcum  

نقا دنضح  درتلائج دت  تظم در تا س  در  لما ل قا ح ت  ت ن درتلالا  درلاسلاتل  ل تلاس  
فم درلفاع درتلتا   درتنزت درطتازا ندرجتا  رلتلتا   در  تاحل درنرقيلنت تلل دلأنردا رل تيقات. د  دت 

دلأفضتم  تت حيتث    اا  زرعل  ضتافا دريتا دلأ ت اة درحينيتل كاتت  ذتم 3م10در تا لل در كنتل  ت 
ذتم  در تا لتللالايرذا علم للك درقيا ا . د ا  ت حيث درلركيب دركي يائم رلتشب فقا كاتت  تفتس ذت ا 

دلأفضتتم  تتت حيتتث زيتتااة  حلتتنى درتشتتب  تتت دركلتتنرنفيس   فيلتتا يت ا  درتلتترنجيت  درفن تتفنر  
فم لتم درحا    لنكا  درلنلا ينم فم تلالا  درشل  ندركزلرة. ركت رنحظ دت لتا  درلقانتس في لك

 مارفا  ت حيث د لجاللا رللك در تا س . 
 


