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ABSTRACT 

The present experiment was conducted during 2004/2005 and 

2005/2006 seasons in the Farm of Ornamental, Department, Fac. Of 

Agric. Cairo University, Giza, to study the effect of some bio and 

chemical fertilizer on growth and yield of anise plants. 

The plants were grown in plastic pots (30 cm-diameter) using 

Mycorrhiza and Phosphorene individually or in combinations with or 

without chemical fertilizers. Superphosphate was added before 

sowing, while ammonium sulphate and potassium sulphate were 

dressed three times at 21 days intervals in both seasons. The 

chemical fertilizers were added with the bio fertilizer at 3 rates: NPK 

(1) at (9, 6 and 3 g/ pot), NPK(2) at (15, 12 and 6 g/ pot) and NPK(3) 

at (30, 24 and 12 g/ pot). 

Data were recorded on growth, fruit yield, oil percentage, and 

oil yield and oil composition. 

The following results were recorded: 

1-  In general, anise plants were significantly responded to bio fertilizer 

with or without chemical fertilizer. 

2- Phosphorene increased the vegetative growth expressed as (plant 

height, number of branches, fresh and dry weight). Also, the 

vegetative growth was gradually increased with increasing the rate of 

NPK fertilizers. 

3- Mycorrhiza increased the vegetative growth, and increased 

gradually with increasing the rate of NPK fertilizers. 

4- Phosphorene plus Mycorrhiza with the third level of NPK gave the 

great stimulation of vegetative growth such as (plant height, number 

of branches, fresh and dry weight). 

5- Bio fertilizers (Phosphorene and Mycorrhiza) each alone or 

together, with or without NPK produced the highest fruit yield. 

6- The two bio fertilizers with NPK (3) gave the highest fruit yield, oil 

percentage, oil yield, with the highest anethole content. 
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INTRODUCTION 

Medicinal and aromatic plants have a universe importance in the trade of 

pharmaceutical products in the last few years. The ancient Egyptians were 

pioneers in this type of herbal medicine; which is called folk medicine and still be 

used till now. 

Among these plants, the plants belong to the Fam. Apiaceae such as; 

fenel, caraway, cumin, coriander, dill, parsley and anise which are of great 

importance in the kitchen spice, as well as medicinal purposes.  

Anise (Pimpinella anisum, L.) is one of these umbelliferous plants, which 

cultivated for fruits production .The fruits contain an essential oil in specific 

structures (vita) and having a special favor due to anethole as the main 

component.  

Medicinally, the oil is occasionally employed to stimulate peristalsis in 

cases of colic disorders (Guenther, 1961). In this concern, the use of bio 

fertilizers with or without chemical fertilizers was experimented by El Sawey et 

al. (1998) who obtained that a remarkably increase in growth of Ammi visnaga 

plants after inoculation with Azotobacter, Azosperilla , rock phosphate and NPK 

in sandy soil. The same results were obtained by; Chezhiyan et al (2003) found 

that the highest plant height, number of leaves per plant, fresh weight and dry 

weight per plant of Phyllanthus amarus plant were produced by treatments with 

Azospirillum+ phosphate solubilizing bacteria. Also, Shalan et al. (2001), on 

roselle plants, found that treatments by nitrobein and potassin caused highly 

significant increase in number of fruits per plant.  Annamalai et al (2004) on 

Phyllanthus amarus found that, the highest number of branches/ plant was 

obtained with Azospirillum and phosphor bacteria treatment. Jai-Prakash and 

Kasera (2003) on Salvadora persica recorded the highest plant growth after the 

application of vesicular arbuscular Mycorrhiza (VAM). 

In the same way, Migahed et al. (2004) on Apium graveolens and  Shalan 

(2005) on Borage officinalis. They found that, growth characters in term of plant 

height, branching fresh and dry weights were stimulated by bio fertilizers. 

Khalid et al. (2007) on rue, they found that the growth was improved 

with the bio fertilization.  

Amin (1997) on coriander, caraway and fennel found that, bio fertilizers 

plus NPK gave the highest number of umbels and seed yield/ plant. 

Also Maheshwari et al. (1995) recorded that, the highest essential oil yield of 

palmarosa plants was recorded with treatment by bio and chemical fertilization. 

 The experiment had been conducted aiming to study the effect of 

chemical and bio fertilization on the growth, fruits yield and essential oil content 

under sandy soil condition.  
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MATERIALS AND METHODS 

A pot experiment was conducted at the Experimental farm of 

Ornamental, Departement, Fac. Of Agric. Cairo University, Giza during the 

two successive seasons 2004/2005 and 2005/2006. 

This work was designed to investigate the effect of bio-fertilizer 

(Phosphorene and Mycorrhiza) and chemical fertilizer (NPK) alone or in 

combinations on the vegetative growth, fruit yield and essential oil 

production of anise plant (Pimpinella anisum L.) grown  in a sandy soil. 

Seeds were sown in plastic pots (30 cm-diameter) filled up with a sandy soil 

on November 2th 2004 and October 30th 2005.  
 

Fertilization treatments: 

Bio-fertilization:  

Phosphorene was mixed with seeds before sowing and Mycorrhiza 

was inoculated after seed sowing at one rate 2 ml/ plant (each ml contain 

200 spots). 
 

Chemical fertilization: 

Superphosphate was added before sowing while ammonium sulphate 

and potassium sulphate were added 3 times at 21 days intervals in both 

seasons. 
 

Treatments: 

The following treatments were used: 
Treatments 

Control (Without fertilizers). 

Phosphorene  + 

----- 

NPK (1) 

NPK (2) 

NPK (3) 

Mycorrhiza + 

----- 

NPK (1) 

NPK (2) 

NPK (3) 

Pho. + Myc. 

----- 

NPK (1) 

NPK (2) 

NPK (3) 
 

NPK (1) =9, 6 and 3 g/ pot,    (2) =15, 12 and 6 g/ pot.   (3) 30, 24 and 12 g/ pot. 
 Pho. = Phosphorene       Myc. = Mycorrhiza 
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Each treatment was replicated 3 times and each replicate consisted   of 15 

pots (1 plant/ pot). 

Data were recorded on growth characters at harvest date  i.e. plant height, 

number of branches, fresh and dry weight gm/plant, fruit yield, oil percent, oil 

yield and oil composition. 

The essential oil of anise fruits was determined according to British 

pharmacopeia (1963). 

Oil composition was analyzed for some samples only (control, 

Phosphorene, Phosphorene plus NPK (3), Mycorrhiza, Mycorrhiza plus NPK(3), 

Phosphorene plus Mycorrhiza, Phosphorene plus Mycorrhiza plus NPK(3) using 

Ds Chrom 6200 Gas chromatograph with Colum Bpx_5, % phenyl 

polysillphenylene_ siloxane 30m x 0.25 mm ID x0.25 µ m film. 

GLC analysis conditions were as follow: 

Flow rate: N2 at 1ml/ min, H2 at 30 ml/ min and 330ml/min from air. 

Colum temp: increase with a rate of 1
o
C/ min from 

o
70 to 80 

o
C, rate of 

5 
o
C/ min from 

o
80 to 120 

o
 C/ min from 120 to 190 

o
C. Inj. Tem: 300 

o
C Det. 

Tem: 250 
o
C. 

The experiment was designed in complete randomized blocks, and the 

recorded data were statistically analyzed according to Snedecor and Cochran 

(1968), using new L. S. D. at 5%. 

 

RESULTS AND DISCUSSION 

  

Effect of chemical and Bio fertilization on: 

I- Vegetative growth: 
                Data on vegetative growth revealed that, all the treatments of chemical 

and bio fertilizers alone or in combinations significantly increased all the 

vegetative growth characters of anise plant in the two seasons (Table 1). 

            1-Plant height: 

             Effect of Phosphorene: 

Generally, It is obvious that, Phosphorene alone or plus NPK at all rates 

significantly increased the plant height compared to the control in both seasons. 

The plant height increases gradually with increasing the rate of NPK fertilizers. 

The tallest plants were produced by treating the plants with Phosphorene and 

NPK at the rate of 30:24:12 g/ pot.  

` Effect of Mycorrhiza: 

As for Mycorrhiza, it is found that, in sandy soil, Mycorrhiza alone or 

with NPK fertilizer has a significant effect on plant height in both seasons. 

Increasing NPK rate with Mycorrhiza resulted in a gradual increase in plant 

height.  
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            Effect of the combinations: 

It was also noticed that, the interaction treatment Phosphorene and 

Mycorrhiza plus NPK (3) was found to be the most effective treatment in this 

respect. Plants of this treatment were the tallest ones and attained 49.00 and 54.50 

cm in front of 25.67 and 27.50 for the control plants in the first and second 

season, respectively. 

              2- Number of branches/plant: 

               Effect of Phosphorene 

The results presented in Table 1 showed that, in both seasons, 

Phosphorene alone or plus NPK fertilizers promoted the branching of anise 

plants, compared to the control. The number of branches increases gradually with 

increasing the rate of NPK fertilizer. Treating the plants with Phosphorene plus 

NPK at the rate of (30: 24: 12 g/ plant) resulted in the greatest number of 

branches/ plant 9.33 and 10.00 branches/plant in comparison with control plants 

(5.67 and 6.00 branches/ plant ) in the two seasons, respectively. 

             Effect of Mycorrhiza: 

Treatment of Mycorrhiza alone or plus NPK promoted the branching of 

the plants in both seasons. Treated the plants with Mycorrhiza plus NPK (2) at 

the rate of (15: 12; 6 g/ plant) gave the greatest number of branches/ plant in the 

two seasons 10.00 and 10.67 branches/ plant, respectively in comparison with 

control plants (5.67 and 6.00 branches/ plant ) in the two seasons, respectively. 

 Effect of the combinations: 

As for combination treatments Phosphorene with Mycorrhiza plus NPK 

fertilizer, it was noticed that, anise growth showed a promotion effect due to the 

combination treatments, values were significantly higher than those of the control 

values in the two seasons. However, the highest response was obtained in case of 

phosphorene with Mycorrhiza plus the highest level of NPK. Plants of these 

treatments produced the highest values of branches/plant 11.33 and 11.67 

branches/plant compared with controls (5.67 and 6.00 branches/ plant) in the two 

seasons, respectively. 
 

3- Plant fresh weight: 

Effect of Phosphorene:                           
Phosphorene and NPK treatments had highly significant effects on the 

fresh weight of anise plants. The fresh weight increased gradually with increasing 

the rate of NPK fertilizer in the tow seasons. The greatest plant fresh weight 

resulted from treating the plants with Phosphorene plus the third level of NPK the 

values were 37.33 and 39.67 g, respectively in the two seasons Table 1.  
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Effect of Mycorrhiza: 

The greatest fresh weight (40.50 g) results from using Mycorrhiza 

plus NPK at the second level (15: 12:6 g) in the first season. While, in the 

second one, the greatest fresh weight (42.39 g) obtained by using 

Mycorrhiza plus NPK at the third level (30: 24:12 g/ plant)  
 

Effect of the combinations: 

The treatment of the two bio fertilization with the highest rate of 

NPK (30: 24: 12 g/ plant) gave the highest values 46.50 and 47.83 g/ plant 

in comparison with controls (19.77 and 21.83, respectively) in both seasons. 

4- Plant dry weight: 

Effect of Phosphorene: 

Raising the rate of NPK fertilizers lead to a gradual increase in plant 

dry weight in the two seasons. The heaviest dry weight (7.30 and 8.07 g) 

results from using Phosphorene plus NPK (3) at the rate of (30: 24: 12 g/ 

plant) Table 1.  
 

Effect of Mycorrhiza: 

Mycorrhiza alone or plus NPK fertilizer also has a significant effect 

on plant dry weight. The heaviest dry weights 10.99 and 11.93 g are 

observed as a result of supplying the plants with Mycorrhiza plus NPK (3) 

fertilizer at the rate of (30: 24: 12 g/ plant), respectively in the two seasons. 
 

Effect of the combinations: 

The heaviest dry weights 12.54 and 12.95 g, respectively are 

detected in the plants treated with the two bio fertilizers plus NPK at the rate 

of (30:24:12 g/ plant) in the two seasons. 

These findings hold true in both seasons and were found to be in 

harmony with those of El Sawey et al. (1998) who found that a remarked 

increase in growth of Ammi visnaga plants after inoculation with 

Azotobacter, Azosperilla, rock phosphate and NPK in sandy soil.  

In the same way, Migahed et al. (2004) on Apium graveolens, 

Shalan (2005) on Borage officinalis. They found that, growth characters in 

term of plant height, branching fresh and dry weights were stimulated by bio 

fertilizers. 

Fruit yield: 

It is evident that all the treatments have a positive effect on the fruit 

yield in both seasons. The differences between the treatments and the 

control are highly significant Table 2. 
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Effect of Phosphorene: 

From data in Table 2, it can be noticed that treating the plants with 

Phosphorene alone in the sandy soil significantly increased the number of 

umbels/ plant, fruit yield/plant and fruit yield/ fad. over the control in both 

seasons. Application of NPK with Phosphorene increased the fruit yields 

more than Phosphorene alone. Increasing the rate of NPK gradually 

increased the fruit yield in the two seasons. Treating the plants with 

Phosphorene plus NPK at the rate of 30: 24: 12 g/ plant resulted in the 

greatest number of umbels/plant, fruit yield/plant and fruit yield/fed. In the 

first season values were 23.33 umbel/ plant, 3.86 g/ plant and 231.40 kg/ 

fad., while the second one value were 26.67 umbel/ plant, 6.65g/ plant and 

399.00kg/ fad., for these characters, respectively. 
 

Effect of Mycorrhiza: 

Concerning the effect of Mycorrhiza alone or with chemical 

fertilizer, data reveal that, all the treatments significantly increased the 

(number of umbels/plant, fruit yield/plant and fruit yield/fed.) compared 

with control in both seasons. Treating the plants with Mycorrhiza in 

addition to NPK fertilizer increased the fruit yields of anise plants over 

Mycorrhiza alone. The occurred increase was found to be gradually with 

raising the chemical fertilizer rate. The greatest umbels/plant, fruit 

yield/plant and fruit yield/fed. were recorded in the plants received 

Mycorrhiza plus the third level of NPK fertilizer at the rate of (30:24:12 g/ 

plant).The values were 28.33 umbel/ plant, 7.78 g/ plant and 467.00 kg/ fad., 

respectively in the first season and 33.33 umbel/ plant, 10.95 g/ plant and 

657.00 kg/ fad., respectively in the second one  
 

Effect of the combinations:  
Combined treatments of Phosphorene and Mycorrhiza alone or plus 

chemical fertilizer also significantly increased the number of umbels/plant, 

fruit yield/plant and fruit yield/fed. in the two seasons. Treating the plants 

with the two bio fertilization alone significantly, increased the fruit yield in 

the two seasons compared to the untreated plants. This beneficial effect was 

found to be so, gradually increased with increasing NPK level. In the first 

season the greatest number of umbels/plant, fruit yield/plant and fruit yield/ 

fad. were 34.00, 11.03 g/ plant and 662.00 kg/ fad., respectively while in the 

second one 38.33, 12.46 g/ plant and 747.40 kg/ fad. and were recorded in 

the plants supplied with the two bio fertilizers plus NPK(3) at the rate of 

(30: 24: 12 g/ plant). 

Regarding the effect of bio and chemical fertilization on the yield of 

the tested plants. The present findings were in agreement with the findings 
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of Amin (1997) on coriander, caraway and fennel and Maheshwari et al. 

(1995) on palmarosa. 

Oil production: 

Data in Table 3 showed that the oil percentage, oil yield/plant and oil 

yield/fed. of anise plants were positively affected by Phosphorene, 

Mycorrhiza individually or in combination with or without NPK fertilizer. 

Effect of Phosphorene: 

Phosphorene alone or with NPK fertilizer raised the oil percentage, 

oil yield/plant and oil yield/ fad. compared to the control in the two seasons. 

The highest records in this respect were 1.59%, 0.06 ml/ plant and 3.60 L/ 

fad, respectively and were resulted from using Phosphorene plus the third 

level of NPK fertilizer in the first season. Also, in the second season the 

highest oil yield/plant and oil yield /fad. were 0.9 ml/ plant and 5.40 L/ fad., 

respectively which produced from using Phosphorene plus the third level of 

NPK. While, the highest oil percentage 1.58% was obtained from the plants 

treated with Phosphorene plus the second level of NPK. 

Effect of Mycorrhiza: 

The same trend previously showed in Phosphorene was also 

observed with Mycorrhiza alone or plus NPK fertilizer, in raising the oil 

production of anise plants. It is more effective in this concern than 

Phosphorene. The highest oil percentage, oil yield/plant oil yield/fed. were 

1.99%, 0.15 ml/ plant and 9.00 L/ fad., respectively in the first season, and 

2.05%, 0.23 ml/ plant and 13.80 L/ fad., respectively in the second one were 

obtained with the treatment by Mycorrhiza plus the third level of NPK. 

Effect of the combinations: 

The two bio fertilizers (Phosphorene and Mycorrhiza) alone or with 

the chemical fertilizer was more effective in increasing the oil percentage, 

oil yield/ plant and oil yield/ fad. than each of them alone. The highest oil 

percentage (2.05%), oil yield/plant (0.22 ml/ plant) and oil yield/ fad. (13.20 

L/ fad.) were obtained from the two bio fertilizer with the second level of 

NPK (15:12:6 g/ pot) in the first season. In the second one the highest (oil 

yield/plant and oil yield/ fad.) (0.25 ml/ plant and 15 L/ fad.) were produced 

with the two bio fertilizers plus the third level of NPK,  while the highest oil 

percentage 2.09% was obtained from the two bio fertilization plus the 

second level of NPK.  These results were similar to that obtained by Kothari 

and Singh (1996) on Cymbopogon winterianus Jowitt. 
 

Chemical composition of oil: 

Table 4 and Figures (1 -7) showed that, GLC analysis for anise oil 

revealed that anethole was the main component of anise oil its percentage  
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Table 4: Essential oil components percentage as affected by bio and 

chemical fertilizers in the second season (2005/2006) in anise 

plant. 
Treatments Anise 

aldhyde 

Anethole Metheyle 

chavicole 

Eugenole Unidentified 

Control 1.91 88.08 5.35 - 4.66 

Phosphorene 

+ 

------ 1.40 88.99 5.77 1.53 2.31 

NPK(3) 0.95 89.05 4.99 1.82 3.19 

Mycorrhiza + ------ 1.13 90.16 4.14 1.54 3.03 

NPK(3) 1.24 90.24 4.24 2.09 2.19 

Pho+ Myco + ------ 1.03 90.39 4.34 1.62 2.62 

NPK(3) 1.24 90.48 4.72 1.86 1.70 

NPK  (1) =9, 6 and 3 g/ pot,     

         (2) =15, 12 and 6 g/ pot.    

         (3) 30, 24 and 12 g/ pot. 

   Pho. = 

Phosphorene       

Myc. = 

Mycorrhiza 

 
            Figure 1.  GLC chromatogram of anise oil (Control). 

1-Anisealdhyde.  

2-Anethole.  

3-Methyle chavicole. 

4-Eugenole.  

*-   Unknown.                  
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            Figure 2.  GLC chromatogram of anise oil (Phosphorene). 

               

 
          Figure 3.  GLC chromatogram of anise oil (Phosphorene +NPK (3). 
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Figure 4. GLC chromatogram of anise oil (Mycorrhiza). 

 

 
 
Figure 5.  GLC chromatogram of anise oil (Mycorrhiza +NPK 3). 

5- Anisealdhyde.  

6- Anethole.  

7- Methyl chavicole. 

8- Eugenole.  

*-   Unknown.              
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Figure 6.  GLC chromatogram of anise oil (Phosphorene+ Mycorrhiza). 

 

 
Figure 7. GLC chromatogram of anise oil (Phosphorene + Mycorrhiza +  

                 NPK 3). 

 

ranged from (88.08 to 90.48%). These results agreed those of Trease and Evans 

(1978) reported that, the main component of anise oil is anethole, and ranged 

between 80 to 90%. 
 

Effect of Phosphorene: 

From Table 4, it could be noticed that anise plants inoculated with 

Phosphorene produced an essential oil with a relatively high percentage of 

1- Anisealdhyde.  

2- Anethole.  

3- Methyl chavicole. 

4- Eugenole.  

*-   Unknown.            
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anethole (88.99%)  in comparison with oil produced from untreated plans 

(88.08%) in case of the Phosphorene plus NPK(3) treatment, anethole 

content was 89.05%. 
  
 Effect of Mycorrhiza: 

Also, Mycorrhiza alone increased anethole than control or 

Phosphorene alone or plus NPK (3), the highest value in this respect 

(90.24%) was obtained when using Mycorrhiza plus NPK (3). 
 

Effect of the combinations: 

Plants treated with (Phosphorene+ Mycorrhiza + NPK (3) gave the 

highest value of anethole content (90.48 %) in comparison with the rest of 

the treatments and control. 

Recommendation: 

On the light of the present results, it could be recommended anise 

farmers to apply Phosphorene plus Mycorrhiza and NPK at the highest rate 

to obtain the highest fruits and essential oil yield as well as the highest oil 

quality of anise plants cultivated under sandy soil condition. 
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 تأثَر التسوَد الكَواوً والحَوً علي نوو وهحصول نباتاث الَنسوى

سلوى سوَر صالح   -** إبراهَن هحود احود هرٍدى  -*عاطف زكرٍا سرحاى

 **عوض هللا

 ج.م.ع. -الجَسة -جاهعت القاهرة -كلَت السراعت -قسن السٍنت

 م.ع.ج. –الدقٌ  –هركس البحوث السراعَت  -قسن النباتاث الطبَت والعطرٍت 

 

 -فٍ كهُت انضساعت 4002/4002و  4002/4002 أجشي هزا انبحث فٍ يىسًٍ     

 جايعت انقاهشة ورنك نذساست حأثُش انخسًُذ انحُىٌ وانكًُاوٌ عهً َباحاث انُُسىٌ 

سى واسخخذيج َىعٍُ يٍ 00حى صساعت انُباحاث فٍ أصص بالسخُكُت بقطش      

ٍ( يُفشدة أو يع بعضها واسخخذيج األسًذة انسًاد انحُىٌ )انًُكشوهُضا وانفىسفىسَ

 انحُىَت يع انسًاد انكًُاوٌ أو بذوَه.

 2-54-52جى/أصُص( و ) 0- 2-9اسخخذو انسًاد انكًُاوٌ بثالثت يعذالث هٍ: )

 أ(.4بى -2أ4فى -جى/أصُص(  يٍ) ٌ 54 -42 -00جى/أصُص( و )

عهً  ثوحى أخز انبُاَايقاسَت انُخائج انًخحصم عهُها بانًعايهت انغُش يسًذة   حًج 

 انًُى انخضشٌ ويحصىل انثًاس وَسبت انضَج ويحصىل انضَج خالل انًىسًٍُ.

 وكاَج أهى انُخائج انًخحصم عهُها كًا َهٍ:

بصفت عايت اسخجابج َباحاث انُُسىٌ يعُىَا بصفت عايت نهخسًُذ انحُىٌ يع أو  -5

 بذوٌ انخسًُذ انكًُاوٌ.

ًى انخضشٌ وكاَج انضَادة أكثش يعُىَت كهًا صاد انفىسفىسٍَ أدي إنً صَادة انُ-4

 يعذل انسًاد انكًُاوٌ انًضاف.

أدي انخهقُح بانًُكشوهُضا إنً صَادة انًُى انخضشٌ وكاَج انضَادة حذسَجُت كهًا  -0

 صاد يعذل انسًاد انكًُاوٌ.

وانفىسفىسٍَ إنً صَادة أكبش نهًُى انخضشٌ عٍ  أدث انًعايهت بانًُكشوهُضا  -2

اسخخذاو كال يُهًا عهً حذة وكاَج انضَادة أكثش يعُىَت عُذيا أضُف نها انًسخىي 

 انثانث يٍ انخسًُذ انكًُاوٌ.

انخسًُذ انحُىي بانًُكشوهُضا و انفىسفىسٍَ كال عهً حذة أو يعا يع إضافت  -2

 انًحصىل انثًشي. انسًاد انكًُاوٌ أو بذوَه أدي إنً صَادة

انًعايهت بانًُكشوهُضا وانفىسفىسٍَ يعا باإلضافت إنً انًسخىي انثانث يٍ انخسًُذ  -2

 انكًُاوٌ أدي إنً صَادة َسبت ويحصىل انضَج.
انًعايهت بانًُكشوهُضا وانفىسفىسٍَ يعا يع انًسخىي انثانث يٍ انخسًُذ انكًُاوٌ أدي إنً صَادة  -7

 نطُاس نُباث انُُسىٌ.َسبت األَُثىل فٍ انضَج ا


