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ABSTRACT 
 

This experiment was conducted at the Experimental Station and in the 
Laboratory of Vegetable and Floriculture Department, Faculty of Agriculture, 
Mansoura University during the two successive seasons of 2005/2006 and 2006/2007 
to study the effect of fertilization with cattle manure, bio-fertilizer and/or mineral NPK 
on growth, yield, oil production and chemical composition of coriander plant. 

Regarding the effect of organic fertilization, the obtained results indicated 
that the application of cattle manure significantly increased plant height (cm), number 
of branches/plant, herb dry weight/plant (g), number of umbels/plant, yield of 
seeds/plant (g), yield of seeds/fed.  (kg), essential oil (%), essential oil yield/plant  
(ml), essential oil yield/fed. (liter),  leaves content of chlorophyll a, b and carotenoids 
(mg/g fresh weight), as well as the percentages of  N, P and K in both seasons. The 
superiority in all previous traits was for the plants growing in the soil fertilized with the 
highest level of cattle manure (25 m3/fed.) as compared with the lower levels.  

The plants fertilized with either 100% NPK or 75% NPK plus the two bio-
fertilizers (effective microorganisms and phosphorein) gave the best results in all 
investigated parameters in both seasons, whereas the least values were recorded by 
the plants fertilized with the two bio-fertilizers either individually or together. 

The interaction between cattle manure, bio- and/or NPK treatments were the 
most effective on the previous parameters. The highest values in all measurements 
were obtained due to the high cattle manure level (25 m3/fed.) in combination with the 
two bio-fertilizers plus 75% NPK or 100% NPK alone. Such two superior treatments 
gave almost equal results which assure the possibility of replacing 25% of the 
chemical NPK by the use of effective microorganisms plus phosphorein in fertilizing 
medicinal or aromatic plants such as Coriandrum sativum.    
  

INTRODUCTION 
 

Coriander (Coriandrum sativum L.) is an annual plant belongs to 
family Apiaceae and is widely used as a spice and in food and 
pharmaceutical industries. The coriander plant yields both the fresh green 
herb and seeds that contain 0.2 - 1% essential oil. The main components of 
coriander essential oil are linalool (65 - 70%) and alpha-pinene. These 
materials are used as a starting material for synthetic production of other 
flavoring agents, such as citral. The aromatic leaves, seeds, as well as, 
essential oil of coriander are used in flavoring of many food products 
(Bedoukian, 1967 and Stary and Jirasck, 1975). The therapeutic properties of 
coriander essential oil are as an analgesic, aphrodisiac, anti-spasmodic, 
carminative, depurative, digestive, revitalizing, stimulant and stomachic. 
Coriander oil is used for lowering blood pressure, arteriosclerosis, 
anthelmintic to some worms, antiseptic and can be useful to refresh and 
awake the mind. It can help for mental fatigue, migraine pain, tension and 
nervous weakness. Coriander oil's warming effect is also helpful for 
alleviating pain such as rheumatism, arthritis and muscle spasms (Chaudhry 
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and Tariq, 2006). Also, it has been referred to as an anti-diabetic and anti-
inflammatory (Gray and Flatt, 1999). Recently, it has been studied for its 
cholesterol-lowering effects (Chithra and Leelamma, 1999). Kubo et al. 
(2004) reported that the volatile oils found in the leaves of the coriander plant 
may have antimicrobial properties against food born pathogen, such as 
Salmonella species.  
 The important role of chemical fertilizers in increasing the medicinal 
and aromatic plants production is fully recognized. However, in the recent 
years, many constraints have been raised due to their adverse impacts on 
public health, environment and National Income. To confront this problem, it 
is necessary to develop alternative methods of supplying nutrients to the 
growing plants. Many scientists consider the utilization of bio-organic 
fertilizers today as a promising alternative technique particularly for 
maintaining the fertility and productivity of agricultural soils, in addition to 
reducing the risk of environmental pollution (Nicholson et al., 1999 and Galal 
and Ali, 2004). 
 Many authors studied the effect of organic manure treatments on 
growth, yield, volatile oil and chemical composition of aromatic seed crops as 
Osman (2000) and Aly et al. (2007 a and  b) on Coriandrum sativum; Abd El-
latif (2002) and Abd El-Naeem (2008) on Carum carvi; Badran and Safwat 
(2004); Mohamed and Abdou (2004) and Tanious (2008) on Foeniculum 
vulgare who demonstrated that organic fertilization treatments significantly 
increased vegetative growth traits, seed yield, volatile oil parameters, as well 
as, chemical constituents compared with control. 
 Bio-fertilization technology has taken a part in minimizing production 
costs and avoiding the environmental hazards (Galal and Ali, 2004). The 
beneficial effects of bio-fertilizer treatments on vegetative growth traits, yield, 
volatile oil and chemical composition of aromatic plants were obtained by 
Surendra et al. (2002) and Aly et al. (2007 a and b) on Coriandrum sativum; 
Gomaa and Abo-Aly (2001) and Badran et al. (2003) on anise; Abdou and El-
Sayed (2002); Al-Shareif (2006) and Abd El-Naeem (2008) on caraway and 
Abdou et al. (2004 a and b) and Tanious (2008) on fennel. Since, they found 
that bio-fertilization treatments (N2-fixing bacteria and/or phosphate dissolving 
bacteria) led to an increment in vegetative growth characters, yield, volatile oil 
(percent and yield) as well as chemical constituents (chlorophyll a, b and 
carotenoids contents and N, P and K% in the leaves of the plants). 
 Therefore, the present study aimed to evaluate the response of 
Coriandrum sativum plants to cattle manure, bio-fertilizer and/or mineral NPK. 
 

MATERIALS AND METHODS 
 

The present work was conducted at the Experimental Station and in 
the Laboratory of Vegetable and Floriculture Department, Faculty of 
Agriculture, Mansoura University during the two successive seasons of  
2005/2006 and 2006/2007 to study the effect of  cattle manure in combination 
with bio-fertilizer and/or mineral NPK on growth, yield, oil productivity and 
chemical composition of coriander plants. Table (a) shows the physical and 
chemical properties of the used soil in both seasons. 
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Table (a): Physical and chemical properties of the used soils during the 
two   seasons of 2005/2006 and 2006/2007 

Soil properties 
Seasons 

First season (2005/2006) Second season (2006/2007) 

Coarse sand (%) 3.49 2.95 

Fine sand (%) 22.28 21.20 

Silt (%) 25.48 26.45 

Clay (%) 48.75 49.40 

Soil texture clayey clayey 

E. C. (dS/m) 1.22 1.31 

pH 7.70 7.60 

O. M. (%) 0.95 1.05 

Ca ++    (meq/l) 5.21 5.09 

Mg ++     (meq/l) 4.12 4.01 

K +        (meq/l) 0.37 0.35 

Na +     (meq/l) 10.19 10.78 

HCO3 
– (meq/l) 2.31 1.95 

Cl –       (meq/l) 10.43 10.80 

SO4 
– –  (meq/l) 7.40 7.52 

N (mg/100 g soil) 23.00 29.00 

P (mg/100 g soil) 7.80 8.20 

K (mg/100 g soil) 299.00 322.00 
* O. M.= Organic matter    * E. C. and soluble ions were determined in the soil paste extract 
 

The experimental unit (plot) was 3 × 2.75 meters and contained 4 
rows, 60 cm apart and seeds were sown in hills, 25 cm apart, on October 20th 
in both seasons. Seedlings were thinned to 2 plants/hill, after five weeks from 
sowing.  

The layout of this experiment during both seasons was split plot 
design with three replicates (Mead et al., 1993). The main plots included four 
cattle manure treatments (0, 15, 20 and 25 m2/fed.), while, the sub-plots were 
devoted to five treatments; 100% NPK (control), effective microorganisms 
(E.M.), phosphorein (Phos.), E.M.+Phos. and E.M.+phos.+75% NPK. Control 
treatment (non-bio-fertilized) was fertilized with the recommended NPK 
mineral fertilization, i.e. 150, 300 and 100 kg/fed. of ammonium nitrate 
(33.5% N), calcium superphosphate (15.5% P2O2) and potassium sulphate 
(48% K2O), respectively. So, 75% NPK was 112.5, 225 and 75 kg/fed., 
respectively. Cattle manure and mineral phosphorus were added during soil 
preparation for cultivation in both seasons. The chemical analysis of cattle 
manure is shown in Table (b). Mineral N and K were divided into three equal 
batches and added at one- month interval, starting from November 27th in 
both seasons. The bio-fertilizers were applied twice to the soil beside the 
plants at the rate of 2.0 kg/fed. of phosphorein and/or 50 cm3/hill of E.M. (1 ml 
contains 107 cells of bacteria). The first dose was added after 47 days from 
planting date, while the second one was applied one month later in both 
seasons, and then plants were irrigated immediately. Other agricultural 
practices were carried out as prevailing in the region.  
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Table (b): Chemical analysis of the used cattle manure for 2005/2006 
and 2006/2007 seasons 

Properties 2005/2006 2006/2007 

Organic matter (%) 29.05 29.15 

C/N ratio 16.40 15.50 

pH (1:10 suspension) 7.64 6.96 

Total N     (%) 0.48 0.68 

Total P     (%) 0.44 0.35 

Total K     (%) 1.45 1.38 

Total Ca   (%) 0.28 0.48 

Total Mg  (%) 1.21 1.19 

Total sulphate SO4 (%) 1.33 1.36 
 

The plants were harvested on April 10th in both seasons and the 
following data were recorded during the two seasons: 

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

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

 Essential oil determination: essential oil % of seeds according to British 
Pharmacopeia (1963), essential oil yield (ml/plant and liter/fed.). 

 Chemical analysis: chlorophyll a, b and carotenoids (mg/g fresh weight) 
were determined in the fresh leaves according to the method cited from 
Fadl and Sari El-Deen (1978). Nitrogen (%) was determined by 
Microkjeldahel method as described by A.O.A.C. (1980), phosphorus (%) 
was determined colometrically using the method described by Jackson 
(1973), while potassium (%) was estimated using flame-photometery 
method according to Cottenie et al. (1982). 

The obtained data were statistically analyzed according to MSTAT 
(1986). The differences between means were tested using L.S.D. at 5% level. 

 

RESULTS AND DISCUSSION 
 

Effect on vegetative growth: 
 Data presented in Table (1) disclosed that plant height (cm), number 
of branches/plant and herb dry weight/plant were significantly increased due 
to all cattle manure treatments over control (without cattle manure) in both 
seasons. The highest values for the three characters were obtained when 
cattle manure was applied at 25 m3/fed. In addition, significant differences 
were also detected between the four levels of cattle manure. Similar results 
were found by Osman (2000) and Aly et al. (2007 a) on Coriandrum sativum.  
 Data in Table (1) revealed that all bio-fertilizer treatments alone or 
with mineral NPK treatment decreased plant height, number of 
branches/plant and herb dry weight/plant, in the two seasons, in comparison 
with the mineral NPK (100%) treatment. There were significant differences in 
the aforementioned parameters due to fertilizing with only bio-fertilizers. 
However, non significant differences being obtained from plants treated with 
bio-fertilizers+75% NPK in comparison with mineral NPK (100%). In 
agreement with these results were those obtained by Aly et al. (2007 a) on 
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coriander, Kandeel et al. (2004), Abdou et al. (2004 a) and Badran and 
Safwat (2004) on fennel and El-Mekawy and Aly (2005) on Nigella sativa 
regarding the roles of bio-fertilizers with NPK fertilization treatments on 
enhancing plant growth. 
 The interaction between cattle manure and bio- alone or with mineral 
NPK fertilization treatments was significant for plant height, number of 
branches/plant and herb dry weight/plant in both seasons. The highest values 
were obtained due to cattle manure at 25 m2/fed. in combination with 100% 
NPK or bio-fertilizers+75 % NPK, while the least values in this respect were 
of the interaction between 0% cattle manure and phosphorein. 

 

Table (1): Effect of cattle manure, bio- and/or NPK fertilization 
treatments on plant height, number of branches and herb 
dry weight of Coriandrum sativum L. plant during 
2005/2006 and 2006/2007 seasons 

Treatments 

Cattle manure (m3/fed.) 

First season (2005/2006) Second season (2006/2007) 

0 15 20 25 
Mean  

(B) 
0 15 20 25 

Mean 
(B) 

Plant height (cm) 

100% NPK 80.3 84.9 88.1 91.0 86.1 83.1 88.0 92.3 95.8 89.8 

E. M. 76.4 80.5 83.7 86.4 81.8 78.9 83.7 87.8 90.7 85.3 

Phos. 75.3 79.2 82.3 84.8 80.4 77.6 82.8 86.7 89.5 84.2 

E. M.+Phos. 77.8 81.7 84.9 87.5 83.0 80.2 85.4 89.5 93.6 87.2 

Bio-+75% NPK 79.9 84.1 87.6 90.2 85.5 82.3 87.6 91.7 94.8 89.1 

Mean (A) 77.9 82.1 85.3 88.0 ---- 80.4 85.5 89.6 92.9 ---- 

L.S.D. at 5% A: 1.6       B: 1.4       AB: 2.8 A: 1.8       B: 0.9       AB: 1.8 

 Number of branches/plant 

100% NPK 10.23   11.48 12.01 13.05 11.69 10.26 11.56 12.00 13.16 11.75 

E. M. 7.11 8.13 8.75 9.41 8.35 7.28 8.16 9.01 9.81 8.57 

Phos. 5.13 6.61 7.58 8.99 7.08 5.23 6.81 7.75 9.12 7.23 

E. M.+Phos. 8.25 8.96 9.24 9.87 9.08 8.50 9.22 9.50 10.11 9.33 

Bio-+75% NPK 10.11 11.31 11.78 12.89 11.52 10.12 11.45 11.86 13.11 11.64 

Mean (A) 8.17 9.30 9.87 10.84 ---- 8.28 9.44 10.02 11.06 ---- 

L.S.D. at 5% A: 0.46       B: 0.51       AB: 1.02 A: 0.77       B: 0.75       AB: 1.14 

 Herb dry weight/plant (g) 

100% NPK 62.32 69.91 73.14 79.41 71.20 63.09 70.52 73.85 80.96 72.11 

E. M. 48.45 49.52 53.29 57.38 52.16 44.85 50.18 55.41 60.33 52.69 

Phos. 38.91 40.26 46.18 54.65 45.00 32.17 41.88 47.66 56.10 44.45 

E. M.+Phos. 50.24 54.57 56.37 60.11 55.32 52.28 56.70 58.43 62.19 57.40 

Bio-+75% NPK 61.57 68.89 71.81 78.60 70.22 62.24 70.49 72.94 80.65 71.58 

Mean (A) 52.30 56.63 60.16 66.03 ---- 50.93 57.95 61.65 68.05 ---- 

L.S.D. at 5% A: 3.21       B: 2.53       AB: 5.06 A: 4.62       B: 3.41       AB: 6.82 

* E. M. = Effective microorganisms   * Phos. = Phosphorein    *Bio- = Bio-fertilizers (E. M.+Phos.) 

  

Effect on yield parameters: 
 In this regard, data in Table (2) pointed out that plants treated with 
cattle manure gave significantly, in both seasons, higher number of 
umbels/plant and higher seed yield per plant and per feddan than those of 
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untreated control plants. Among these three cattle manure fertilization 
treatments, the high level (25 m3/fed.) gave the highest values in the two 
seasons. 

The role of organic fertilization in promoting number of umbels/plant 
and seed yield/plant and /fed. was reported by  Osman  (2000)  and Aly et al. 
(2007 a) on coriander and Mohamed and Abdou (2004) and Tanious (2008) 
on fennel. 
 

Table (2): Effect of cattle manure, bio- and/or NPK fertilization 
treatments on number of umbels and seed yield of 
Coriandrum sativum L. plant during 2005/2006 and 2006/2007 
seasons 

Treatments 

Cattle manure (m3/fed.) 

First season (2005/2006) Second season (2006/2007) 

0 15 20 25 
Mean  

(B) 
0 15 20 25 

Mean 
(B) 

Number of umbels/plant  

100% NPK 33.12 41.05 43.55 49.11 41.71 33.18 41.21 43.81 49.65 41.96 

E. M. 27.65 35.85 41.41 45.82 37.68 27.70 36.12 41.49 46.29 37.90 

Phos. 24.10 33.71 38.34 42.11 34.57 25.12 33.89 38.00 42.56 34.89 

E. M.+Phos. 29.41 38.31 43.62 47.55 39.72 29.95 39.61 43.81 48.18 40.39 

Bio-+75% NPK 32.55 40.12 43.21 48.95 41.21 32.71 40.35 44.38 49.36 41.70 

Mean (A) 29.37 37.81 42.03 46.71 ---- 29.73 38.24 42.30 47.21 ---- 

L.S.D. at 5% A: 1.68       B: 1.12       AB: 2.24 A: 2.83       B: 0.81       AB: 1.62 

 Yield of seeds/plant (g) 

100% NPK 19.87   25.45 32.94 35.92 28.54 20.58 27.88 34.28 40.10 30.71 

E. M. 16.55 22.21 25.08 28.66 23.13 17.15 22.76 26.35 29.15 23.85 

Phos. 14.46 20.90 24.50 27.01 21.72 15.64 22.91 24.18 27.29 22.50 

E. M.+Phos. 17.80 23.76 27.92 34.48 25.99 18.84 24.96 27.97 35.94 26.93 

Bio-+75% NPK 19.71 27.59 30.22 35.35 28.22 20.50 26.47 33.61 39.78 30.09 

Mean (A) 17.68 23.98 28.13 32.28 ---- 18.54 25.00 29.28 34.45 ---- 

L.S.D. at 5% A: 1.78       B: 0.73       AB: 1.46 A: 2.22       B: 2.08       AB: 4.16 

 Yield of seeds/fed. (kg) 

100% NPK 529.7 678.5 878.2 957.6 761.0 548.7 743,3 913.9 1069.1 818.7 

E. M. 441.2 592.1 668.6 764.1 616.5 457.2 606.8 702.5 777.1 635.9 

Phos. 385.5 557.2 653.2 720.1 579.0 417.0 610.8 644.6 727.5 599.9 

E. M.+Phos. 474.5 633.4 744.3 919.2 692.9 502.3 665.4 745.7 958.2 717.9 

Bio-+75% NPK 525.5 735.5 805.7 942.4 752.3 546.5 705.7 896.0 1060.5 802.2 

Mean (A) 471.3 639.3 750.0 860.6 ---- 494.3 666.4 780.6 918.4 ---- 

L.S.D. at 5% A: 40.6       B: 19.3       AB: 38.6 A: 85.2       B: 55.45       AB: 110.9 

* E. M. = Effective microorganisms   * Phos. = Phosphorein    *Bio- = Bio-fertilizers (E. M.+Phos.) 

 

 Concerning bio- alone or with mineral NPK fertilization treatments, all 
of them except bio-+75 % NPK in the two seasons, gave significantly lower 
number of umbels/plant, seed yield (g/plant and kg/fed.) in comparison with 
mineral NPK (100% dose). The least records in number of umbels/plant and 
seed yield compared with 100% NPK mineral treatment were produced as a 
result of applying phosphorein alone. 
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 In agreement with these results were those reported by Aly et al. 
(2007 a) on coriander and Abd El-Naeem (2008) on caraway.  

The interaction between cattle manure and bio- alone or with mineral 
NPK fertilization treatments was significant in the two seasons. The highest 
values were obtained due to cattle manure (25 m3/fed.) in combination with 
100% NPK followed by 75% NPK+bio-fertilizers then bio-fertilizers, as clearly 
shown in Table (2). 
 
Effect on essential oil productivity: 
 The obtained results in Table (3) indicated that cattle manure as 
organic fertilizer at the three levels (15, 20 and 25 m3/fed.) significantly 
increased essential oil percentage and essential oil yield (ml/plant and 
liter/fed.) in coriander seeds over those of control plants in the two seasons. 
The highest values were obtained from the high level of cattle manure (25 
m3/fed.). In agreement with these results were those found by Osman (2000) 
and Aly et al. (2007 a) on coriander and Badran and Safwat (2004) on fennel. 
  
Table (3): Effect of cattle manure, bio- and/or NPK fertilization 

treatments on essential oil productivity of Coriandrum 
sativum L. plant during 2005/2006 and 2006/2007 seasons 

Treatments 

Cattle manure (m3/fed.) 

First season (2005/2006) Second season (2006/2007) 

0 15 20 25 
Mean  

(B) 
0 15 20 25 

Mean 
(B) 

Essential oil (%) 

100% NPK 0.48 0.50 0.53 0.56 0.52 0.47 0.51 0.54 0.57 0.52 

E. M. 0.46 0.47 0.49 0.51 0.48 0.45 0.47 0.50 0.51 0.48 

Phos. 0.44 0.44 0.47 0.48 0.46 0.43 0.43 0.48 0.50 0.46 

E. M.+Phos. 0.47 0.48 0.50 0.54 0.50 0.47 0.49 0.52 0.55 0.51 

Bio-+75% NPK 0.48 0.49 0.53 0.56 0.52 0.47 0.52 0.54 0.58 0.53 

Mean (A) 0.47 0.48 0.51 0.53 ---- 0.46 0.48 0.52 0.54 ---- 

L.S.D. at 5% A: 0.02       B: 0.02       AB: 0.04 A: 0.02       B: 0.01       AB: 0.02 

 Essential oil yield/plant (ml) 

100% NPK 0.095   0.127 0.175 0.200 0.149 0.097 0.142 0.185 0.228 0.162 

E. M. 0.076 0.104 0.123 0.146 0.112 0.077 0.107 0.132 0.148 0.114 

Phos. 0.064 0.092 0.115 0.129 0.100 0.067 0.099 0.116 0.136 0.104 

E. M.+Phos. 0.084 0.114 0.140 0.186 0.131 0.089 0.122 0.145 0.197 0.137 

Bio-+75% NPK 0.095 0.135 0.160 0.197 0.147 0.096 0.138 0.181 0.231 0.161 

Mean (A) 0.083 0.115 0.143 0.171 ---- 0.085 0.121 0.152 0.187 ---- 

L.S.D. at 5% A: 0.018       B: 0.006       AB: 0.012 A: 0.020      B: 0.013      AB: 0.026 

 Essential oil yield/fed. (liter) 

100% NPK 2.54 3.39 4.65 5.36 3.98 2.58 3.79 4.93 6.09 4.35 

E. M. 2.03 2.78 3.28 3.90 2.99 2.06 2.85 3.51 3.96 3.09 

Phos. 1.70 2.45 3.07 3.46 2.67 1.79 2.63 3.09 3.64 2.78 

E. M.+Phos. 2.23 3.04 3.72 4.96 3.48 2.36 3.26 3.87 5.27 3.69 

Bio-+75% NPK 2.52 3.60 4.27 5.28 3.92 2.59 3.67 4.84 6.15 4.31 

Mean (A) 2.20 3.05 3.80 4.59 ---- 2.28 3.24 4.05 5.02 ---- 

L.S.D. at 5% A: 0.51       B: 0.16       AB: 0.32 A: 0.63       B: 0.34       AB: 0.68 

* E. M. = Effective microorganisms   * Phos. = Phosphorein    *Bio- = Bio-fertilizers (E. M.+Phos.) 
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 Data indicated also that the treatments of E.M. and Phos. individually 
or in combination decreased essential oil (%) in both seasons compared with 
100%   NPK  or    bio-+75%   NPK   fertilization  treatments   with   significant 
differences when each of bio-fertilizers was used alone. On the other hand, 
the effect of bio-+75% NPK treatment was equal with that of 100% NPK 
treatment in the first season while increased in the second one. Also, the 
treatments of E.M. and/or Phos. decreased essential oil yield/plant (ml) in the 
two seasons, in comparison with 100% NPK or bio-+75% NPK treatments. 
Regarding the essential oil yield/fed., control treatment (100% NPK) gave the 
highest values in both seasons. The differences among control and other 
treatments reached the significancy level, except for the treatment of bio-
+75% NPK.  

In accordance with these results concerning NPK were those 
reported by Ayat (2007) on coriander. Meantime, some other authors proved 
the capability of bio-fertilizers in increasing essential oil (%) and yield as 
Badran et al. (2003) on anise, and Al-Shareif (2006) and Abd El-Naeem 
(2008) on caraway.  
 The interaction between main- and sub-plot treatments was 
significant for essential oil (%) and yield (per plant and per fed.) in both 
seasons as shown in Table (3). The best interaction treatment was obtained 
from fertilizing coriander plants with cattle manure at the high rate (25 m3/fed) 
plus 100% NPK, followed by bio-+75% NPK, then bio-fertilizers (E.M.+Phos.). 
 

Effect on chemical constituents: 
- Photosynthetic pigments 

It is evident from data in Table (4) that all three tested cattle manure 
treatments significantly increased the contents of chlorophyll a, b and 
carotenoids (mg/g fresh weight) in the leaves of coriander plants in the two 
seasons over those of the untreated control plants (without cattle manure). 
Among such three organic fertilization treatments, the high level of cattle 
manure (25 m3/fed.) gave the highest values in the two seasons. In this 
respect, Aly et al. (2007 b) pointed out that organic manure treatments 
enhanced the photosynthetic pigments in fresh leaves of coriander plants. 

Chlorophyll a, b and carotenoids contents in the fresh leaves of 
coriander plants were increased due to bio-fertilizers+75% NPK compared 
with 100% NPK treatment in both seasons without significant differences in 
between. On the opposite, the three photosynthetic pigments were 
significantly reduced due to bio-fertilizers treatments either alone or together 
compared with 100% NPK. These findings are in agreement with those of Aly 
et al. (2007 b) on coriander and Abdou and El-Sayed (2002) on caraway.  

The interaction between cattle manure, bio- and/or NPK fertilization 
treatments was significant in the two growing seasons for chlorophyll a, 
where the highest values were obtained due to the use of cattle manure (25 
m3/fed.) in combination with bio.+75% NPK or 100% NPK treatment. 
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Table (4): Effect of cattle manure, bio- and/or NPK fertilization 
treatments on chlorophyll a, b and carotenoids content 
(mg/g fresh weight) in the leaves of Coriandrum sativum L. 
plant during 2005/2006 and 2006/2007 seasons 

Treatments 

Cattle manure (m3/fed.) 

First season (2005/2006) Second season (2006/2007) 

0 15 20 25 
Mean  

(B) 
0 15 20 25 

Mean 
(B) 

Chlorophyll a 

100% NPK 2.015 2.103 2.173 2.224 2.129 2.027 2.119 2.189 2.241 2.144 

E. M. 1.737 1.826 1.895 1.946 1.851 1.765 1.858 1.927 1.975 1.881 

Phos. 1.730 1.814 1.871 1.932 1.837 1.751 1.835 1.890 1.958 1.859 

E. M.+Phos. 1.845 1.936 2.005 2.057 1.961 1.869 1.957 2.021 2.079 1.982 

Bio-+75% NPK 2.026 2.113 2.184 2.237 2.140 2.034 2.126 2.198 2.246 2.151 

Mean (A) 1.871 1.958 2.026 2.079 ---- 1.889 1.979 2.045 2.100 ---- 

L.S.D. at 5% A: 0.052       B: 0.025       AB: 0.050 A: 0.057       B: 0.023       AB: 0.046 

 Chlorophyll b 

100% NPK 0.671   0.701 0.724 0.743 0.710 0.677 0.706 0.730 0.746 0.715 

E. M. 0.579 0.609 0.632 0.649 0.617 0.589 0.619 0.643 0.658 0.627 

Phos. 0.575 0.602 0.624 0.643 0.611 0.582 0.611 0.631 0.652 0.619 

E. M.+Phos. 0.615 0.644 0.668 0.686 0.653 0.623 0.652 0.674 0.692 0.660 

Bio-+75% NPK 0.675 0.704 0.728 0.746 0.713 0.678 0.708 0.731 0.749 0.717 

Mean (A) 0.623 0.652 0.675 0.693 ---- 0.630 0.659 0.682 0.699 ---- 

L.S.D. at 5% A: 0.018      B: 0.028       AB: N. S. A: 0.017       B: 0.031       AB: N. S. 

 Carotenoids 

100% NPK 0.692 0.721 0.746 0.768 0.732 0.695 0.728 0.751 0.768 0.736 

E. M. 0.596 0.629 0.655 0.667 0.637 0.609 0.638 0.661 0.679 0.647 

Phos. 0.590 0.618 0.648 0.660 0.629 0.603 0.630 0.650 0.671 0.639 

E. M.+Phos. 0.635 0.665 0.684 0.708 0.673 0.645 0.674 0.698 0.713 0.683 

Bio-+75% NPK 0.697 0.728 0.743 0.767 0.734 0.696 0.729 0.754 0.768 0.737 

Mean (A) 0.642 0.672 0.695 0.714 ---- 0.650 0.680 0.703 0.720 ---- 

L.S.D. at 5% A: 0.019       B: 0.040       AB: N. S. A: 0.016       B: 0.045       AB: N. S. 

* E. M. = Effective microorganisms   * Phos. = Phosphorein    *Bio- = Bio-fertilizers (E. M.+Phos.) 

 
- N, P and K percentages in the leaves 
 Data in Table (5) indicated that N, P and K (%) were gradually 
increased by the gradual increase in cattle manure levels. The highest values 
in this concern were obtained from the highest level of cattle manure (25 
m3/fed.) in both seasons. These results are in accordance with the previous 
ones obtained by Aly et al. (2007 b) on coriander plants. 

In regard to bio-fertilizers treatments, there were significant 
decreases in N, P and K (%) in coriander leaves due to E.M. and Phos. 
treatments in comparison with 100% NPK treatment, while the treatment of 
E.M.+Phos, resulted a reduction in N, P and K (%) with significant differences 
only for K (%) in the first season. Meantime, the treatment of bio-fertilizers 
plus 75% NPK gave higher percentages of N and P in leaves of the plants 
than those plants of 100% NPK treatment in both seasons. Similar results 
were obtained by Badran et al. (2003) on anise, Al-Shareif (2006) on caraway 
and Tanious (2008) on fennel. 
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Table (5): Effect of cattle manure, bio- and/or NPK fertilization 
treatments on N, P and K percentages in the leaves of 
Coriandrum sativum L. plant during 2005/2006 and 
2006/2007 seasons 

Treatments 

Cattle manure (m3/fed.) 

First season (2005/2006) Second season (2006/2007) 

0 15 20 25 
Mean  

(B) 
0 15 20 25 

Mean 
(B) 

N 

100% NPK 1.23 1.28 1.31 1.35 1.29 1.20 1.26 1.28 1.34 1.27 

E. M. 1.19 1.21 1.24 1.26 1.23 1.18 1.22 1.26 1.28 1.24 

Phos. 1.17 1.19 1.20 1.22 1.20 1.17 1.21 1.22 1.22 1.21 

E. M.+Phos. 1.21 1.27 1.31 1.32 1.28 1.22 1.28 1.30 1.33 1.28 

Bio-+75% NPK 1.23 1.29 1.32 1.36 1.30 1.22 1.29 1.33 1.38 1.31 

Mean (A) 1.21 1.25 1.28 1.30 ---- 1.20 1.25 1.28 1.31 ---- 

L.S.D. at 5% A: 0.03       B: 0.02       AB: 0.04 A: 0.03      B: 0.02      AB: 0.04 

 P 

100% NPK 0.22   0.24 0.28 0.34 0.27 0.24 0.27 0.31 0.37 0.30 

E. M. 0.19 0.22 0.25 0.30 0.24 0.22 0.23 0.28 0.30 0.26 

Phos. 0.22 0.23 0.28 0.32 0.26 0.22 0.26 0.28 0.31 0.27 

E. M.+Phos. 0.23 0.25 0.26 0.28 0.26 0.22 0.26 0.28 0.34 0.28 

Bio-+75% NPK 0.23 0.25 0.30 0.36 0.29 0.24 0.28 0.33 0.39 0.31 

Mean (A) 0.22 0.24 0.27 0.32 ---- 0.23 0.26 0.30 0.34 ---- 

L.S.D. at 5% A: 0.02       B: 0.02       AB: 0.04 A: 0.03       B: 0.02       AB: 0.04 

 K 

100% NPK 0.86 0.93 0.95 1.02 0.94 0.84 0.96 0.96 1.09 0.96 

E. M. 0.71 0.80 0.86 0.92 0.82 0.75 0.83 0.88 0.94 0.85 

Phos. 0.74 0.82 0.90 0.97 0.86 0.73 0.81 0.86 0.99 0.85 

E. M.+Phos. 0.73 0.80 0.86 0.98 0.84 0.82 0.86 0.98 1.01 0.92 

Bio-+75% NPK 0.81 0.84 0.97 1.03 0.91 0.86 0.93 0.94 1.05 0.95 

Mean (A) 0.77 0.84 0.91 0.98 ---- 0.80 0.88 0.92 1.02 ---- 

L.S.D. at 5% A: 0.07       B: 0.04       AB: N. S. A: 0.07       B: 0.05       AB: N. S. 

* E. M. = Effective microorganisms   * Phos. = Phosphorein    *Bio- = Bio-fertilizers (E. M.+Phos.) 

 

The interaction between cattle manure, bio- and/or NPK fertilization 
treatments was significant in the two seasons for N and P (%) in the leaves, 
while it was non significant for K (%). The highest percentages were obtained 
due to the high cattle manure level (25 m3/fed.) in combination with bio.+75% 
NPK or 100% NPK treatment. 

 

The results of this experiment revealed the promotive effect of cattle 
manure on vegetative growth traits, seed yield, essential oil (percentage and 
yield), as well as, chemical composition. These effects could be attributed to 
that cattle manure supplies plants with many essential nutrients and serves 
as a soil amendment by adding organic matter that improves moisture and 
nutrient retention of the soil (Galal and Ali, 2004). 

Growth and production of coriander plants, in this experiment, were 
significantly reduced when plants were fertilized with only bio-fertilizers 
compared with the plants which received NPK fertilization. However, growth, 
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seed yield, volatile oil (percentage and yield) as well as, pigments contents 
and N, P and K (%) in coriander leaves were significantly enhanced when 
plants were fertilized with bio-fertilizers plus 75% NPK. The role of E.M. as a 
bio-fertilizer in promoting growth and production might be attributed to the 
increase in soil available nitrogen, as a result of fixing the atmospheric 
nitrogen and consequently increasing the formation of metabolites which 
encourage the growth (Sperenat, 1997). Phosphorein increases phosphorus 
uptake (Hassan and Abdel-Monem, 1997). The improve in growth and 
production of plants by bio-fertilizers cannot be due to the increase in nutrient 
uptake only but also due to the synthesis of plant growth regulators (Hassan, 
1997). The current research indicated that the best results were obtained due 
to chemical NPK (full dose of 100%) and 75% NPK plus bio-fertilizers. Such 
two treatments gave almost equal results which assure the possibility of 
replacing 25% of the chemical NPK by using E.M.+phosphorein in fertilizing 
medicinal or aromatic plants such as Coriandrun sativum. This partial 
substitution of mineral NPK by using bio-fertilizers can be useful in reducing 
overall cost of chemical fertilizers and avoiding their environmental hazards 
and harmful impacts on public health.  
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تسز أأ   ج أأ تأأير ا تستيأأا ع تس، أأحيو تسا أأحي حتسا،أأعمو  اأأو تسماأأحو تساا أأح و  مت 
 تاك ب تسك ا ئو سمب   تسكزباةحتس

 اااع  حمس  او  بع تساه
 ج ا،ه تسام حاة  -كا   تسزات   -قيم تسخ ا حتسز م 

 

البحث فى محطة تجارر  مممماق م ال ال وار مال بكاة بالباة ال راعاة جرمماة  اهذ يأجر
 )  امردلدرا اة تايربر الت امبد الموام    5002/5002م 5002/5002 لاق المم مبن  صمرةكالم
الكماام ال واار ، المحصاامق،  كتاار  ( علااى NPK، ال اامرد الحباام  م/أم ال اامرد المماادكى )(لمرشاابةا

 .ال بت مالتراب  الابمرئى لكبرت الا برة
 وارفة  اامرد لقاد أموااحت الكتارئم المتحصاق علب اار أن برلك ابة لتايربر الت اامبد الموام ، ف

م ن المشااا  د الأفرا/كبااارت، فاااى  رت ااارا الكبااارت ) ااال(، عاااد باااةممكم  باااردة  لاااى تماااد أد المرشااابة
الجرف/كبرت )جل(، عدد الكمرات ال بمبة/كبرت، محصامق الباذمر/كبرت )جال(، محصامق البذمر/فادان 

(، محصاامق ال باات لبلتاار)اجاال(، ك اابة ال باات المطاار  )ل(، محصاامق ال باات المطر /كباارت )م
جل/جل م ن طار  ( )م ،   مالاررمتبكمبداتأالمرمفبللى المطر /فدان )لتر(، محتم  الأمراق من 

ق من الكبترمجبن، ال م  مر مالبمتر بمل مذلك فى الا المم امبن. ملقاد اارن لاماذلك الك بة المئمبة 
من  مرد  رلممدق الأعلىب الم مدة الت مق فى اق ال صرئص ال ربق ذارهر للكبرترت الكرمبة فى التربة 

  .مقالأ ممدلاترلب الم مدةمذلك عكد مقرركت ر برلكبرترت الكرمبة فى التربة  /فدان(3ل 52المرشبة )
لقاد أعطات الكبرتارت التاى حصالت علاى برلك ابة لتايربر الت امبد الممادكى م/أم الحبام  فأمر 

مااا ال اامردبن المواامببن الم اات دمبن فااى  NPK ل22التااى  اامدت بمماادق تلااك أم  NPK ل000
( أفوااق الكتاارئم فااى جمبااا القبر اارت phosphoreinم  effective microorganismsالتجربااة )

المدرم ة فى الا المم مبن، فى حبن أن أمق القابل لجمباا القبر ارت ماد  اجلت للكبرتارت التاى  امدت 
 أم الاهمر ممر. الحبمببن بإحدي ال مردبنفقط 

مماادكى مبااة م/أم ال اامرد الالمرشاابة، الأ اامدة الحب  اامردمماارملات الت رعااق باابن ملقااد اركاات 
NPK  .جلت أعلى القبل فاى جمباا القبر ارت محاق الدرا اة  حبثالأارر فرعلبة على كترئم القبر رت 

أم ماا  NPK ل22/فدان مجتممر ما ال مردبن الحبامببن م3ل 52المرشبة بممدق   مردكتبجة ا ت دال 
مااان مماا  فقااط. تلااك الممرملتاارن أعطبتاار تقربباار كتاارئم مت اارمبة  االاق المم اامبن مماار ب NPK ل000

برل مردبن الحبامببن ال اربق ذارهمار مذلاك  (NPK)من ال مرد الابمرئى  ل52تدعبل  ماركبة ا تبداق 
 مرق الا برة. المطربةالطببة أم لت مبد الكبرترت 

 
 
 
 
 
 
 
 
 
 
 


