
Middle East Journal of Agriculture 
Research 
ISSN 2077-4605 

Volume : 07 | Issue : 04 | Oct.-Dec. | 2018 
Pages:1514-1520 

 
 

Corresponding Author Shabbara M.H.M., Agricultural Economics Department, Agricultural and Biological 
Division, National Research Centre, 33 EL Bohouth St., Dokki, Giza, Egypt, Postal 
Code: 12622. E-mail: shabbarah@yahoo.com 

1514 

Comparative analytical economic study of the high yield varieties production of 
Foeniculum vulgare Mill. (Fennel) between Arabic Republic of Egypt and India 

Shabbara M.H.M., Karima A. Mohamed, Yousria. A. E. Allam and Eman Abd 
Elghafoor Ahmed 

Agricultural Economics Department, Agricultural and Biological Division, National Research 
Centre, 33 EL Bohouth St., Dokki, Giza, Egypt, Postal Code: 12622. 

Received: 10 Sept. 2018 / Accepted 11 Nov. 2018 / Publication date: 25 Nov. 2018 
 
ABSTRACT 
 

Fennel is one of the most important economic crops for export in Egypt. The research 
aims at studying the net profitability of fennel in the study area in Assyiut governorate in 
Egypt in comparable with the study area in Rajasthan state in India, clarifying the most 
important factors affecting the production of fennel in the two countries. Two high yield 
taxa of fennel were studied; sweet fennel (Foeniculum vulgare ssp. dulca) in Egypt and the 
improved fennel (RF 125) in India. The results showed that the average productivity of the 
feddan of the studied fennel is higher in India by about 25% increase from that productivity 
in Egypt,  the average total production cost of the studied fennel is higher in Egypt by about 
54.7% increase from that costs in India; the total revenue of the feddan of the studied fennel 
in India is higher by about 65.7% increase from that revenue in Egypt, the net return of the 
feddan of the studied fennel in India is higher by about 154% increase from that return in 
Egypt. It showed also that total revenues of the studied fennel in India, attributed to average 
production costs there per feddan equal to 5.4928 and the economic efficiency of the 
productive unit (feddan) equal to 4.493. The study recommended to use the selected and 
improved high-quality fennel varieties which are resistant to pests and diseases, and reduce 
the costs of pesticide usage, modern production techniques recommended by research 
centers and universities to solve the problems of farmers and apply recommendations to the 
methods of agricultural extension to convince farmers by working to obtain the best 
financial and marketing services. 
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Introduction 
 

The importance of cultivating aromatic and medicinal plants has increased in these days for its 
effective role in the development of the Egyptian economy (Shabbara et al., 2017). Most of these 
crops are important export crops and generate high profits for farmers. Fennel is one of the most 
important economic crops for export. It is ranked first in terms of quantity in the list of exports of 
herbs and spices in Egypt (Basem, 2012). 

Dried fruits, seeds, fragrant aromatic oil, green leaves and grass are the important economic 
parts of this plant. Its seeds are rich in protein (9.5%), minerals (13.4%) and vitamins such as vitamin 
A, C, thiamine, riboflavin, and niacin (Muckensturm et al., 1997). Seeds contain essential oil, which is 
used as a seasoning agent in the manufacture of pickles, perfumes, soap, alcohol and drugs for cough. 
They also contain 0.7 to 1.9% volatile oil. The main component of oil is the anethol (50-70%) 
(Muckensturm et al., 1997). Volatile oil is used to make juices and fennel water that are given to 
babies as medicine. Fennel and its oil both stimulate aromatic and stop bloating abdomen.  

History records showed that, ancient Egyptians knew the fennel and the Romans planted it. It 
was mentioned that about 20 uses of medicinal herbs were used by the Pharaohs. The fennel was 
mentioned in the Hershey papyrus as a gift for the stomach (Guarrera and Savo, 2013) 

Fennel is used as dwelling for colic and as gas repellent in children's medicines. It is used also 
against diseases such as cholera, biliary, dysentery, diarrhea, cough, cold and constipation. Also, 
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against diseases that affect the chest, spleen, kidneys and treatment of kidney pain. Fennel oil works 
as an antiseptic, antimicrobial and antifungus. (Cantore et al., 2004) . It is also used for the elimination 
of inflammation, joint pain and rheumatism, as well as for the treatment of blood pressure and 
pacemaker, and is useful in the treatment of asthma and pneumonia. It enters in cosmetics and 
perfumes and has therapeutic and oral uses such as the mother of the liver, treatment of ulcers 
infectious, treatment of thinness, rheumatism, diuretic, increased secretion of sexual glands. It is also 
used as one of the important spices. It is used as a main staple in Asian and European cuisine and 
meat industry.  

Fennel has many common names; Shammor, Shammar, Pespas, Bitter fennel, Sweet fennel and 
Moroccan Crab. It is a herbaceous plant that follows Apiaceae family. It has erect stem, height of 75-
175 cm, yellow flowers in terminal compound umbels. Fruits yellowish green with a length of 4-1.5 
cm and width 0.3-0.5 cm. Oil represent 2-6% of the fruits, and it contains 50-80% aromatic oils and 
about 20% phenolic compounds. The percentage of anethol and astragole varies depending on the 
cultivars. (Khan & Musharaf, 2014). 

Fennel grows in a wide area of the world, especially in the temperate and sunny regions. If the 
weather is humid, it helps to increase vegetable growth with a few fruit production. The fennel grows 
well in the Mediterranean Basin and is cultivated in Egypt, India, Europe, Japan and America. Fennel 
needs a temperature of 20°-30°C in the first stage of plant life (vegetable growth phase) and a 
temperature of 30°-35°C in flowering and fruiting phase. (Mevlüt et al., 2017). 

Its cultivation is successful in different types of land such as light, sandy or limestone, which 
contains enough lime. The soil pH is appropriate from 6.5 to 8. The salinity is up to 4000 ppm. It is 
very important to follow the agricultural cycle to reduce disease and maintain soil fertility. (Mevlüt et 
al., 2017). 

Due to the favorable climatic and environmental conditions in Egypt, it has an important place 
in the world in cultivation and production of fennel. (Basem, 2012) 
Export Markets: USA - Italy - Libya - Morocco - Malaysia - France - Tunisia – Algeria. 

However, this crop is not given enough attention in Egypt by farmers and manufacturers due to 
the fact that many farmers are not aware of the economic and export importance and how to market 
this crop. 
The common fennel taxa cultivated in Egypt are:  
 
1 - Sweet fennel (Foeniculum vulgare ssp. dulca). 
 

European fennel cultivars (French and German) belong to this type of fennel. The sweet fennel 
plants are sweet in taste and contain 72% aromatic oil. Its most important ingredient is anethol, which 
represents 70-85% of aromatic oil. It also contains limonene- camphor- estragole- fenchone- and other 
compounds. 

 The German cultivar is one of the best varieties of the sweet fennel. It is considered the finest 
species, and contains a high proportion of volatile oil. Its flowering begins in May and harvest in 
August. 

The second type of sweet fennel is the Dutch variety having the proportion of astragole is 2-5% 
and anethol is 60-70% of oil. 
 
2- Bitter Fennel (Foeniculum vulgare ssp. vulgare). 
 

Indian and Egyptian fennel cultivars belong to this type of fennel. Its percentage of menthol is 
higher than 20%.  These fennel cultivars, grow in October, flowering in March, and are harvested in 
May. The percentage of astragole reaches 40-85%, while anethole is 5-10% of oil.  
 
a- Local cultivar (Foeniculum vulgare var. vulgare). 
 

In most favorable conditions oil not exceed 2% in this cultivar. The percentage of astragole 
reaches 85% while anethole is 5-10% of oil.    
 
b- Indian cultivar (Foeniculum vulgare var. panmorium) 
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Oil percentage is 1.7- 2.3-% in this cultivar, while the percentage of astragole is less than 10%, 
while anethole is 70% of oil.  

The most important factors influencing the production of fennel crops are the cultivated area, 
density and distances of agriculture, the quantity of organic and inorganic fertilizers in addition to the 
quantity of pesticides. The most important pests are worm bite - Man - wet - white flour - flax flowers 
(Basem, 2012). 

Assyiut is the most important governorate in Egypt in fennel production.  It has about 65% of 
total cultivated area of fennel in Egypt, producing about 76% of that crop in the country in 2011. 
(Basem, 2012).  

This area is characterized by the decrease in productivity due to the lack of improved yielding 
fennel varieties and the small size of the cultivated area and the failure of the farmers to recognize the 
export importance of the fennel crop. (Basem, 2012).  

On the other hand, India is the largest producer of fennel plants worldwide as it is grown on an 
area of 0.99 thousand hectares of land and produces about 840000 tons in 2015-2016. The fennel 
seeds have been exported to a total of 6800 tons valued at 5872.60 Rs during the year 2015-16 (Singh 
et al., 2017). The main markets of the fennel from India are Japan, USA, UK, Canada, Singapore, 
Saudi Arabia and U.A.E.  

Rajasthan is named as "seed seasoning bowl" in India. Fennel is one of the most important 
seeds of spices there. It occupies an area of 7690 hectares and 6570 tons in the state, which is 4.87 % 
and 8.88 % of the total area of spices and its production is the highest in the country. Rajasthan and 
Gujarat contribute more than 80 % of the total spice production in the country and the average fennel 
yield is 1235 kg / ha. (Singh et al., 2017) 
 
Aim of the study: 
 

Despite the high importance of exporting fennel seeds in Egypt, the net profitability is still 
lower than other countries producing the same crop as India, which is the largest producer of fennel 
seeds. Thus, the study aims at studying the net profitability of fennel in Egypt in comparable with 
India, clarifying the most important factors affecting the production of fennel in the two countries.  
 
Study area 
 

In order to achieve the objective of the study, Assiut Governorate was selected in Egypt and 
Rajasthan State in India for their distinguished production of fennel compared to its production in 
other regions in both countries. 

Assiut is about 25,926 square kilometers.  It is located at 27°11′00″ N and  31°10′ 00″E. It is the 
driest city of Egypt.  It has the widest difference of temperatures between days and nights of any city 
in Egypt, with almost 16 °C difference. The city of Assiut is sandwiched between two mountain 
ranges of about 600m height. There is also a lowering in elevation in mid Egypt, from the 
Mediterranean and the Red Sea. This gives the city and nearby towns and villages the similar 
properties of a continental climate, meaning that the city has harsh and chilly cold winter weather, and 
very hot but non-humid summers. During summer the temperature can exceed 42 °C. Yet, in winter 
Assiut gets below 0 °C temperatures during the night and frost can easily form, while hail or snow are 
rare because of the low average of the city's precipitation and general low humidity.  

Rajasthan is India's largest state by area 342,239 square kilometres. It is located on the 
northwestern side of India, where it comprises most of the wide and inhospitable Thar Desert (also 
known as the "Rajasthan Desert" and "Great Indian Desert") and shares a border with the Pakistani 
provinces of Punjab to the northwest and Sindh to the west, along the Sutlej-Indus river valley.  
The Climate of Rajasthan is generally arid or semi-arid and features fairly hot temperatures over the 
year with extreme temperatures in both summer and winter. Temperatures frequently climb above 40 
to 47 °C in most places. Due to its location Rajasthan has summers as the longest season. The cold 
weather commences early in October and comes to an end in the middle of January. Lowest 
temperatures reach to 2-3°C. Rajasthan receives low and variable rainfalls and thereby is prone to 
droughts. Availability of water is less due to absence of rivers and lakes. The state has two distinct 
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periods of rainfall: rainfall due to the South-West Monsoon after summer, reach to 600-650 mm, and 
rainfall due to western disturbances  which is very less.  
 
Material and Methods: 
 

This study was conducted during 2016-2017.The search was relied on both descriptive and 
quantitative analysis plus using some statistical methods to economic efficiency measurements. Data 
was collected on random basis through personal interviews, structured questioners and group 
discussions with farmers in the study area in Assuit governorate in 2016-2017. While the derivative 
data and Indian data were collected from the publication of journals and other government agencies. 

The current study materials consist of  a high-yielding fennel types in Egypt; Sweet fennel 
(Foeniculum vulgare ssp. dulca) Dutch variety cultivated in Assiut and RF (Rajasthan Fennel) 125 
cultivated in India, with a set of recommended practices. RF125 is an improved variety suitable for 
different regions with high yield and resistant to different biotic and abiotic stresses with better quality 
attributes. It is competing with fennel produced in Egypt for the higher yield per unit area here.  . 
Chemicals were used to protect plants to control insect pests. 
 
Results and Discussion 
 

Table (1) shows average total costs for producing one feddan of Dutch variety of Sweet fennel 
(Foeniculum vulgare ssp. dulca) in the study area in Assiut governorate in 2016, average productivity 
of a feddan, ton price, total yield and net return for a feddan of that variety of Sweet fennel.  It shows 
that, costs of production requirements (seeds, chemical and organic fertilizers and irrigation) were 
around 3100 pounds representing about 44% of average total value of variable costs, while the total 
cost of service operations (plowing, planning, employment, cultivate, fertilize, irrigate, transfer, 
package, rent, pest control, spraying) were around 3900 pounds representing about 56% of average 
total value of variable costs of approximately 7000 pounds per feddan. 
  
Table 1: average total costs for producing one feddan of Dutch variety of Sweet fennel, total revenue 

/feddan and net return for a feddan of Dutch variety of Sweet fennel in the study area, in 
Assiut govenorate in 2016. 

Statement Value (EG pound)/ 
feddan 

Total costs of production requirements (seeds, chemicals and organic 
fertilizers and irrigation) 

3100 
 

Costs of total service operations (plowing, planning, agricultural employment, 
fertilize, irrigate,  transfer, package, rent, pest control, spraying) 

3900 
 

Average value  of  total variable costs  7000 
Total  revenue  *15000 
Net return  8000 
Source: questioners made with farmers in the study area in Assiut governorate in 2016. 
  *feddan productivity (ton) x ton price (EG pound)=  0.8 (ton) x 18000 

 
The economic efficiency is an important tool for economic analysis that can judge the 

efficiency of the production unit in the use of available resources, so it was necessary to 
make some measures that were used to measure the economic efficiency of the Dutch 
fennel in Egypt for each of: 
1- Average productivity of a feddan, which is one of the most effective measure of the 

component of the earth (about 800 Kg.). 
2-  Average of production costs per feddan (7000 EG pound). 
3- Total revenue and net return per feddan (15000 & 8000 EG pound respectively). 
4-  Total revenue related to the average production costs per feddan 

Where: 
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The value of total revenue from the production of Dutch fennel feddan in Egypt 
The average of total costs used for this production = 15/7 = 2.143 
 
5-  The net return per feddan on the average costs of production per feddan, which reflects 

the economic efficiency of the productive unit (feddan). 
Where: 
 
The net return per feddan of the Dutch fennel in the study area in Egypt  
 The average cost of Dutch fennel feddan in Egypt  = 8/7 = 1.143 

 
Table 2: Average value of total production costs by Indian rupee /hectare and by EG. pound /feddan  

of RF (Rajasthan Fennel) 125, total revenue by Indian rupee / hectare and by EG. pound 
/feddan  and net return by Indian rupee /hectare and by EG. pound /feddan  for RF 125, in 
the study area in  Rajasthan districts in India in 2016. 

Statement 
Value 
(R/h) 

Value (EG pound/ 
feddan) 

Average  value of total production costs  
Total  revenue  
Net return 

26000 
142800 
116800 

4525 
*24855 
20331 

Source: ( Singh,  2017) 
Hectare= 2.381 feddan 
Indian rupee= 0.2413 EG. pound 
Average of fennel production in the study area in India= 23.89 q/h 
q= 100kg 
Average of fennel productivity in India=  2.389 kg/ h= 1000kg/ feddan 
Average of fennel productivity in India= one tone/feddan 
* total revenue of fennel productivity in India/ feddan=  Average of fennel productivity of feddan 
( ton) x ton price (EG pound)=   1 (ton) x 24855 
 

        Table (2) shows that, the average value of total production costs of RF (Rajasthan 
Fennel) 125 in the study area in India, in 2016 was about 26000 R/h (about 4525 EG. 
pound/feddan). It shows also that, its total revenue was about 142800 R/h (about 24855 EG 
pound/feddan).  Thus, the net return of RF 125 in the study area in India, in that year was 
about 116800 R/h (about 20331 EG pound). This table declares that the average 
productivity of RF 125 in the study area, in India in 2016 was about 23.89 q/h (about one 
tone/ feddan) while its tone price was about 24855 EG pound in the same year.  
 
By applying the economic efficiency measures for the fennel studied in India, we find that: 
1- The average productivity of the feddan of the studied fennel is higher in India than that in 

Egypt by about 200 kg. (about 25% increase from that productivity in Egypt)  
2- The average total production cost of the studied fennel is higher in Egypt than that in 

India by 2475 EG. pounds. (about 54.7% increase from that costs in India)  
3- The total revenue of the feddan of the studied fennel in India is higher than that in Egypt 

by 9855 EG. pounds. (about 65.7% increase from that revenue in Egypt)  
4- The net return of the feddan of the studied fennel in India is higher than that in Egypt by 

12331 EG. pounds. (about 154% increase from that return in Egypt)  
5. Total revenues of the studied fennel in India, attributed to average production costs there 

per feddan: 
 
      Total revenues of the product of a feddan of the studied fennel in India 
      Average total costs of that production in India produced from a feddan  = 24855 ÷ 4525 = 5.4928 
    
6- The net return per feddan attributed to the average cost per feddan production, which reflects  the 

economic  efficiency of the productive unit (feddan): 
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The net return per feddan of the studied fennel in India  
The average cost per feddan production =  20331 ÷ 4525 = 4.493 
             
      Thus, it is clear that the economic efficiency of the production unit (feddan) in India is 
relatively high in comparable with that of Egypt for a number of factors, the most important 
of which are: 
 
1- The high cost of producing a fennel feddan (by EG. pounds) in Egypt in comparable with 

that in India. That was for increasing costs of production requirements such as fertilizers 
and pesticides. And for the high value of the cost of labor and rental value of feddan in 
Egypt. 

2- The productivity of the fennel feddan in India is high compared to the productivity of a 
fennel feddan in Egypt. This was attributed to the use of selected and improved varieties 
and to the use of scientific research centers and universities to solve the problems of 
farmers in India by finding the best agricultural extension methods and the latest 
marketing and financing services. 

  
Recommendation 

- Usage of selected and improved high-quality Fennel varieties which are resistant to pests 
and diseases, and reduce the costs of pesticide usage. 

- Usage of modern production techniques recommended by research centers and 
universities to solve the problems of farmers. 
  

Applying these recommendations to the methods of agricultural extension to convince 
farmers by working to obtain the best financial and marketing services. These services, in 
terms of speed of transport and efficiency of processing and packaging with regular 
management in a timely manner, would increase fennel productivity. This in turn, will 
significantly increase income as well as the livelihood of the agricultural community that is 
mainly associated with this crop. 
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