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INTRODUCTION 
 

This research focuses on the agricultural land in the Herzegovina region and aims at making 
an inventory of its current situation and use, as well as protection and proper management.  

The mentioned research covers the agricultural land in all municipalities in the Herzegovina 
region, namely: Mostar, Capljina, Citluk, Jablanica, Konjic, Neum, Prozor/Rama, Ravno, 
Stolac, Grude, Ljubuski, Posusje, Siroki Brijeg, Kupres, Livno, Tomislavgrad, Berkovici, 
Bileca, Gacko, Eastern Mostar, Nevesinje, Trebinje and Ljubinje. 

The method of the research itself included the following methodological activities: 

• Gathering official relevant data from municipalities in the Herzegovina region. 
 

• Analyzing and interpreting the data from the aspect of the agricultural land situation, 
use and ownership, as well as disposal of the land. In fact, the report offers systematic 
and clear data about the total area of land and area of agricultural land, as well as total 
area of arable and non-arable agricultural land in each of the municipalities. The total 
area of agricultural land in individual municipalities is further divided according to 
crops: plough-land, orchards, meadows, pastures used for grazing, vineyards etc. The 
study further shows the ownership of the agricultural land (state-owned, private 
ownership), disposal of agricultural land (state-owned: under concession, leased and 
free; private - leased; other: cooperatives, undefined etc.), as well as the current use of 
agricultural land for crop production (field crop, vegetable and fruit growing). 
 

• Overview of situation of mined land and mine suspicious land in the Herzegovina 
region. 
 

• Spatial distribution and description of the main soil types in the Herzegovina region. 
 
On the basis of the existing cartographic material (pedological maps and legends), 
which has been obtained from the Federal Agro-pedology Institute, we have provided 
a description of soil profile and basic physical and chemical attributes of the main soil 
types. Also, we have listed the basic criteria for determining their usability, i.e. 
suitability for agricultural production. 
 

• On the basis of the collected data related to the use of agricultural land, we have 
offered brief guidance on its use for crop production (field crops, vegetable and fruit 
growing). 

In addition to the above, in order to ensure protection and proper use of agricultural land, the 
document contains an overview of codices of good agricultural practices related to 
management of agricultural land.  
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The team of people involved in this project believes that the data obtained through the project 
will contribute to the development of agriculture in the Herzegovina region, accompanied by 
respect of the principles of good agricultural practices and environmental protection. 
Naturally, in order to obtain more detailed data on the area and characteristics of 
agricultural soils/lands and determine the suitability of agricultural soil/land for a specific 
branch of agricultural production, we recommend thatdetailed pedological research be planned 
and implemented in individual municipalities in the Herzegovina region in the near future.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Inventory of Agricultural Land Situation and Use in the Herzegovina Region 

7 

1. INVENTORY OF LAND IN 23 MUNICIPALITIES IN THE 
HERZEGOVINA REGION 
 

1.1 Total area of land and area of agricultural land 
 

The Herzegovina region occupies the Southern and South-Western part of Bosnia and 
Herzegovina and covers 12,276 km2, which is 24% of the total area of Bosnia and 
Herzegovina. Diverse natural and geographical characteristics of this region, including fertile 
fields and endless pastures, rivers and lakes, as well as deciduous and evergreen forests, offer 
a plethora of possibilities for life and economic development. The unique beauty of 
Herzegovina lies in the fact that the region is continental and coastal, lowland and highland at 
the same time. The Western part of Herzegovina is a typical karst area. The open Neretva 
valley and proximate coastal area have very little influence on this part of the region. A 
mixture of modified Mediterranean and continental climates influences the central part of 
Herzegovina. With the exception of high mountains, the area has a modified Mediterranean 
climate. The South-Eastern part is mainly occupied by hilly rocky terrains covered with 
predominantly low-growing plants and karst fields between them. The North-Eastern part of 
the region is hilly-mountainous continental area covered with forests and pastures.  

On the basis of data obtained from competent municipal services, Table 1 presents the total 
area of land and area of agricultural land in individual municipalities in the Herzegovina 
region. 

 
Table 1.Total area of land and area of agricultural land in individual municipalities 

(expressed in hectares) (Source: competent municipal services)  
 

Ordinal 
number 

Municipality Year Total area 
of 

municipality 

Total area of 
agricultural 

land 

1. Berkovici 2012 25,600 16,212 
2. Bileca 2012 63,300 40,640 
3. Capljina 2012 25,535 13,500 
4. Citluk 2012 18,099 7,479 
5. Gacko 2012 73,600 49,665 
6. Grude 2012 22,079 11,220 
7. Eastern 

Mostar 
2012 8,700 n/a 

8. Jablanica 2012 30,100 7,877 
9. Konjic 2012 116,900 48,184 

10. Kupres 2012 56,980 43,405 
11. Livno 2012 99,405 79,299 
12. Ljubinje 2012 32,100 11,795 
13. Ljubuski 2012 29,272 17,635 
14. Mostar 2012 117,500 60,652 
15. Neum 2012 22,550 15,010 
16. Nevesinje 2012 89,800 51,859 
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17. Posusje 2012 46,110 12,167 
18. Prozor/Rama 2012 47,700 21,245 
19. Ravno 2012 32,303 20,708 
20. Siroki Brijeg 2012 38,759 11,622 
21. Stolac 2012, 33,100 27,904 
22. Tomislavgrad 2012 96,734 5,449 
23. Trebinje 2012 85,800 20,106 

 
According to the data presented in Table 1, one can conclude that the total area of 
municipalities in the Herzegovina region is 1,211,926.01 ha. By reviewing the land area in 
individual municipalities, one can conclude that the total area is 1,211,926.01ha, including 
567,775.1 ha or 32% of agricultural land.  

The table does not contain the relevant data for the Eastern Mostar municipality, because no 
official data exists.  

In comparison to available municipal data for 1991, one can say that the area of agricultural 
land has remained the same in most of the municipalities, except Citluk, where the area has 
been reduced by 700 ha, and Capljina, where the area has been reduced by 1,600 ha. We 
should point out that the area of agricultural land in Ljubuski and Konjic municipalities has 
been increased. The area in Ljubuski has been increased by 5,000 ha. We would particularly 
like to single out Konjic municipality, where the area has been increased by nearly 50% in 
comparison to the area registered in 1991, i.e. 20,000 ha. 

The Law on Agricultural Land specifies that the following agricultural surfaces are 
considered agricultural land: plough-land, gardens, meadows, pastures used for grazing, 
orchards, olive groves, vineyards, fishponds, reed swamps and swamps, as well as other types 
of lands, which can be turned into agricultural production land by making economically-
justified investments.   

1.2 Total area of cultivated and non-cultivated land 
 

The data presented in Table 2 has been obtained from relevant municipal services with the 
aim of reviewing the situation of agricultural land divided into arable and non-arable land.  

Table 2: Total area of arable and non-arable land in individual municipalities in 
2012(expressed in ha) (Source: relevant municipal services)  

Ordinary 
number 

Municipality Arable 
land 

Non-arable 
land 

1. Berkovici 8,712 7,500 
2. Bileca 5,153 35,487 
3. Capljina 5,500 8,000 
4. Citluk 4,380 4,029 
5. Gacko 14,944 34,721 
6. Grude 22,079 6,933 
7. Eastern Mostar 0 8,819 
8. Jablanica 2,31 5,145 
9. Konjic 29,963 10,988 
10. Kupres 21,629 21,770 
11. Livno 31,182 48,117 
12. Ljubinje 1,745 10,050 
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13. Ljubuski 6,155 11,480 
14. Mostar 8,742 51,910 
15. Neum 853 14,057 
16. Nevesinje 16,406 35,453 
17. Posusje 1,630 3,719 
18. Prozor/Rama 8,855 12,390 
19. Ravno 12,949 7,759 
20. Stolac 13,266 4,074 
21. Siroki Brijeg 6,166 5,456 
22. Tomislavgrad 96,734 5,449 
23. Trebinje 7,266 12,840 

 

As indicated in Table 2, the total area of arable land is 327,040 ha, while the non-arable land 
covers 366,146 ha or 53%.This suggests that the share of arable agricultural land is low in 
comparison to non-arable land.  

Tomislavgrad is the municipality with the biggest share of arable land, while the smallest 
share is in Posusje and Ljubinje municipalities. As far as the non-arable agricultural land is 
concerned, the biggest areas are located in Mostar and Livno municipalities, while the 
smallest areas are in Citluk and Posusje municipalities. 

 

1.3. Overview of agricultural land according to categories of use 
 

Agricultural land represents a natural wealth, which is a subject of special protection 
measures. It is used for agricultural production and cannot be used for any other purposes.  

Table 3: Overview of agricultural land according to categories of use (expressed in ha) 
(Source: relevant municipal services)  

Ordinary 
number 

Municipality Year Plough-
land 

Orchards Vineyards Pastures 
used for 
grazing 

Meadows Swamps, 
marshes, 

reed 
swamps, 
forests 

1.  Berkovici 2012 2,601 28 6 10,805 1,393 n/a 
2.  Bileca 2012 3,124 15 5 35,487 2,009 n/a 
3.  Capljina 2012 3,800 400 393 2,800 5,000 n/a 
4. Citluk  2012 2,547 40 647 4,029 213 n/a 
5.  Gacko 2012 5,617 7 0 34,721 9,320 n/a 
6.  Grude 2012, 4,165 7 115 5,575 1,358 0 
7.  Eastern 

Mostar 
2012 n/a n/a n/a n/a n/a n/a 

8.  Jablanica 2012 3,494 9,138 0 4,162 651 n/a 
9. Konjic  2012 10,322 1,012 1,615 6,760 999 3.8 
10.  Kupres 2012 435 0 0 21,000 13,210 770 
11.  Livno 2012 11,953 40 0 48,117 19,189 0 
12.  Ljubinje 2012 1,100 30 15 10,050 600 n/a 
13.  Ljubuski 2012 2,271 186 558 11,480 3,140 n/a 
14.  Mostar 2012 5,263 730 772 22,017 4,111 n/a 
15.  Neum 2012 853 4.6 45.6 14,157 48 1,920 
16.  Nevesinje 2012 11,017 358 0 35,453 5,031 n/a 
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17. Posusje  2012 5,349 15 12 4,857 1,934 6,754 
18. Prozor/Rama 2012 3,800 236 14 12,390 4,805 n/a 
19. Ravno  2012 10,322 1,012 1,615 6,760 999 n/a 
20.  Stolac 2012 1,448 61 147 15,500 n/a n/a 
21.  Siroki Brijeg 2012 3,641 76 264 5,456 2,145 0.2 
22.  Tomislavgrad 2012 13,433 53 3 48,221 9,498 25,526 
23.  Trebinje 2012 5,775 46 175 12,840 1,270 n/a 

 

Table 3 presents an overview of the agricultural land situation according to categories of its 
use. The largest area of plough-land considering the total municipality area is in Ravno, where 
it occupies 50% of the total arable agricultural land area, while the smallest such area is in 
Kupres – 2% only. Considering the total area of Herzegovina region, the largest plough-land 
area is situated in Tomislavgrad – 13,433 ha. 

The largest area used for orchards, expressed as a percentage of the total municipality area, is 
located in Jablanica - 52%, while no orchards exist in some of the municipalities. The largest 
area used for orchards in comparison to the total area of Herzegovina region is situated in 
Jablanica.   

The largest area used for vineyards, expressed as a percentage of the total municipality area, is 
in Citluk - 9% and Ravno municipality - 8%, while no vineyards exist in certain 
municipalities, but this is in line with agro-ecological conditions. The largest vineyard area, 
expressed as a percentage of the total area of Herzegovina, is situated in Ravno municipality.   

Bileca, Ljubinje and Kupres municipalities have the largest pasture area as a percentage of the 
total area of those municipalities. The largest areas used for pastures, expressed as a 
percentage of the total area of Herzegovina, are situated in Tomislavgrad and Livno 
municipalities.  

Kupres is the municipality with the largest share of meadows in the total area of the 
municipality - 38%. The largest meadow area, expressed as a percentage of the total area of 
Herzegovina, is in Livno municipality.   

1.4. Overview of communal waste landfills in the Herzegovina area 
Table 4 offers an overview of landfill sites in individual municipalities in the Herzegovina 
region. It includes official communal waste landfill sites. We should point out that, while 
undertaking field visits, one can notice a certain number of so-called “illegal landfills” of 
solid waste. Those landfills do not fulfill the basic hygienic and sanitary conditions. They are 
not listed in the Table below.  
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Table 4. Overview of landfills in municipalities (expressed in ha) (Source: relevant municipal 
services) 

Ordinary 
number 

MUNICIPALITY Landfill site 

1. BERKOVICI „Kubas“ Landfill 
 

2. BILECA „Mirilovici“ Landfill 
 

3. CAPLJINA No official landfill exists 

4. CITLUK „Straznica“ Landfill 

5. GACKO „Zlatice“ Landfill 
 
 

6. GRUDE No official landfill exists 
 
 

7. KUPRES No official landfill exists 
 

8. LJUBINJE No official landfill exists 

9. MOSTAR „Uborak“ Landfill 
 
 

10. NEUM „Klepovica“ Landfill 
 
 

11. NEVESINJE No official landfill exists 
 
 

12. RAVNO No official landfill exists 
 
 

13. STOLAC No official landfill exists 
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14. SIROKI BRIJEG „Izbicno“ Landfill 

15. TREBINJE „Obodina“ Landfill 

16. TOMISLAVGRAD „Pakline“ Landfill 
 
 

17. EASTERN 
MOSTAR 

No official landfill exists 
 
 

18. JABLANICA No official landfill exists 
 

19. KONJIC No official landfill exists 
 
 

20. PROZOR - RAMA „Duska Kosa“ waste disposal 
site  

21. LJUBUSKI No official landfill exists 
 

22. LIVNO No official landfill exists 
 

23. POSUSJE No official landfill exists 
 
 

 

The landfill in Berkovici municipality covers the area of 0.2 ha. It is situated 12 km away 
from inhabited areas, while “Mirilovici” landfill in Bileca municipality covers the area of 1.8 
ha and is located 6 km away from the town itself. As far as Capljina municipality is 
concerned, waste is disposed at Ada locality (south of the bridge) right next to River Neretva, 
at the altitude of 4m. The site covers the area of cca 500m2. The landfill in Citluk municipality 
covers 3 ha of area. It is located in cadastre municipality Gradnici, cadastre municipality 
Dobro Selo. The municipal communal waste landfill in Jablanica is an open-type one. The site 
does not fulfill the sanitary conditions of a landfill and is not properly prepared for that 
purpose. The landfill in Mostar has the capacity of 42 ha. Kupres municipality dumps its 
waste at several waste disposal sites, which cover the total area of 10 ha, but none of them is 
an official landfill site. The landfill in Neum municipality covers the area of 2.2 ha. As far as 
Nevesinje municipality is concerned, a temporary location “Bisina” is used for dumping 
waste, but it is planned to connect the site with the regional landfill in Gacko. No official 
landfills exist in Ravno and Stolac municipalities. A deep hole, whose area is 1 ha, in Ravno 
is used for that purpose. An “illegal landfill” exists in Stolac. The waste disposal site in Siroki 
Brijeg municipality is located in an abandoned bauxite pit. It is situated 5 km away from 



Inventory of Agricultural Land Situation and Use in the Herzegovina Region 

13 

River Listica. The landfill in Trebinje municipality covers the area of 21 ha. Tomislavgrad 
municipality has a waste disposal site, whose area is 21 ha. There is no solid waste disposal 
landfill, which is arranged in a quality manner, on the territory of Ljubuski municipality. This 
represents a problem, because small and big “illegal” landfills appear. Besides polluting the 
environment, they also create a bad image of the municipality. The problem is solved by 
organized transportation of waste from Ljubuski to “Uborak” landfill site, near Mostar.  

“The Second Project on Solid Waste Management” in Bosnia and Herzegovina, whose cost 
amounted to 40 million USD with 3.5 million USD, co-financed by Bosnia and Herzegovina,  
was approved by the World Bank on November 25, 2008. The Project represented the second 
phase of a successfully implemented project,“Management of Solid Waste”. The project was 
based on the necessityof continued efforts to solve the waste management problem, as 
expressed by both Entity governments. The project worked within existing legislation, i.e. the 
Strategy for Waste Management of BiH, as well as the Entity strategies. As far as the Mostar 
region is concerned, activities related to eventual inclusion of Konjic, Jablanica, Stolac, Citluk 
and Capljina municipalities in that region are underway. This would make the landfill in 
Mostar a regional sanitary landfill. Several meetings regarding the inclusion of the mentioned 
municipalities have been held in order to form an inter-municipal council.1 The Livno region 
has created conditions for becoming involved in the project following a decision rendered by 
Livno, Glamoc and Grahovo municipalities in late December 2011, according to which they 
decided to participate in the Second Project for Solid Waste Management. The region of 
Kupres, Tomislavgrad and Prozor/Rama, as a new region, signed a subsidiary loan agreement 
for the amount of 100,000.00 SDR  (one hundred thousand of special drawing rights) from 
IDA funds, with guarantees issued by the mentioned municipalities, considering that they 
fulfilled the required conditions. It is therefore expected that the problems related to disposal 
of waste in a large part of Herzegovina will be solved once these activities have been 
implemented.  

1.5. Ownership of agricultural land 
 

The law stipulates that agricultural land owned by the state can be made available in the form 
of lease, concession and exchange, but exclusively for the purpose of primary agricultural 
production. In exceptional cases, provided that the Parliament of the Federation of BiH has 
determined that such action would be in public interest, agricultural land owned by the state 
can be sold. The Law defines the procedures, norms and criteria for individual types of 
transfer of ownership of agricultural land with the aim of protecting, dedicated using and 
converting abandoned agricultural land to croplands.   

Table 5. Overview of state and private ownership in individual municipalities (Source: relevant 
municipal services) 

 

   

Ord. 
number 

Municipality          State-    
        owned 

  Private 

1. Berkovici 14,100 11,250 

                                                 
1 Progress report for „The Second Project on Solid Waste Management“ by the Federal Ministry of Environment 
and Tourism 
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2. Bileca 3,221 4,738 
3. Capljina 5,908 7,592 
4. Citluk 3,574 4,786 
5. Gacko 31,894 17,669 
6. Grude n/a n/a 
7. Eastern 

Mostar 
n/a n/a 

8. Jablanica 494 7,383 
9. Konjic 17,270 30,000 
10. Kupres 30,020 13,385 
11. Livno 49,383 29,916 
12. Ljubinje 15,770 16,868 
13. Ljubuski 10,535 7,100 
14. Mostar 27,652 33,000 
16. Neum 750 14,259 
15. Nevesinje 10,371 41,485 
17. Posusje 18,921 27,189 
18. Prozor/Rama 5,810 15,435 
19. Ravno 49,27 10,891 
20. Siroki Brijeg 3,636 7,986 
21. Stolac 13,104 14,800 
22. Tomislavgrad 64,498 32,236 
23. Trebinje 10,000 10,106 

By reviewing the data in Table 5, one can notice that the largest area of state-owned land is 
situated in Tomislavgrad and Livno municipalities, while the largest privately-owned land is 
in Nevesinje and Mostar municipalities. Considering the total area of agricultural land and 
ratio between the privately- and state-owned land, the largest share of privately-owned land is 
in Neum - 95% of the total area.  

1.6. Disposal of Agricultural Land 
Agricultural land must be kept suitable for agricultural production. Owners and occupants of 
agricultural land are obliged to cultivate the agricultural land by applying the necessary agro-
technical measures without diminishing its value.  

A transparent process of leasing the land is conducted in the following municipalities: 
Capljina, Tomislavgrad, Konjic, Livno and Kupres, while the remaining municipalities have 
not replied to this question. 

The fragmentation of land plots represents a big and limiting factor for further development of 
agriculture in Herzegovina. The necessity for consolidating agricultural land as the basic 
precondition for a cost-effective agricultural production must be considered within the 
framework of the agrarian policy. Fragmented agricultural holdings represent a big problem 
for farmers in this region. Some steps toward solving this problem in the Trebinje area are 
planned at the present moment, but big differences in the quality of land represent the biggest 
problem in this region.  

For the time being, an incentive for consolidation of land exists in Ravno municipality only.  
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Municipality incentives for cultivation of agricultural land exist in two municipalities only - 
Jablanica and Ravno. Converting non-fertile to fertile soil has not been done in any of the 
municipalities, except in Citluk, where only 3 ha have been converted.  

Afforestation of low-productive land was done in the following municipalities: Tomislavgrad 
- 100 ha; Jablanica – about 20,000 tree seedlings are planted each year; Prozor/Rama – about 
6,000 seedlings are planted each year; Konjic – “Sumarstvo Prenj”Company conducts regular 
afforestation of land; Kupres – between 15 and 20 ha; Citluk - 2 ha. No organized 
afforestation has been undertaken in the Herzegovina municipalities situated in Republika 
Srpska.  

Here is a list of land development measures financed by individual municipalities: Capljina – 
co-financing of “Visicka Kaseta”project on the area covering about 1,250 ha; Tomislavgrad – 
cleaning of hydro-melioration canals; Jablanica – road communications; Livno – 
implementation of comassation; Kupres – removal of illegal landfills. 

A systematic control of state-owned land fertility is conducted in the three following 
municipalities: Capljina,Tomislavgrad and Kupres. 

No registered laboratories for soil fertility control exist in any of the municipalities.  

Only the three following municipalities conduct monitoring of eventual contamination of soil: 
Capljina, Tomislavgrad and Kupres, while Citluk municipality conducts monitoring in the 
vicinity of communal waste landfills only.  

The following municipalities support the development of eco-tourism: Ljubuski, Jablanica, 
Prozor/Rama, Posusje, Ravno, Trebinje and Nevesinje. 

On the basis of data obtained from competent municipal services, one can see that advisory 
agricultural services exist in Capljina and Jablanica municipalities, while a district advisory 
unit exists in Trebinje, which also covers Nevesinje, Gacko, Berkovici, Bileca and Ljubinje 
municipalities.  

Table 6: Number of registered associations of farmers and registered farmers 

Ordinary 
number 

Municipality Number of 
registered 
associations of 
farmers 

Number of 
registered 
farmers 

1. Berkovici 1 345 
2. Bileca 1 205 
3. Capljina 3 540 
4. Citluk 3 132 
5. Gacko 1 768 
6. Grude 9 295 
7. Eastern Mostar 0 0 
8. Jablanica 3 62 
9. Konjic 7 751 
10. Kupres 2 152 
11. Livno 1 900 
12. Ljubinje 2 444 
13. Ljubuski 4 1,200 
14. Mostar 522* 57 
15. Neum 2 66 
16. Nevesinje 2 1,000 
17. Posusje 6 698 
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18. Prozor/Rama 6 103 
19. Ravno 2 6 
20. Siroki Brijeg  8 472 
21. Stolac 3 500 
22. Tomislavgrad 3 920 
23. Trebinje 6 950 

*This number represents the total number of registered legal entities involved in agricultural 
business 

1.7. Mined and mine suspicious land 
 

The current area of mined and mine suspicion land  

All mine action activities undertaken in the period from 1998 to 2014 have reduced the mine 
suspicious land on the territory of BiH. However, besides the enormous efforts invested in 
that field and significant progress made in solving the problem of landmines, minefields still 
exist and they represent one of the main obstacles to ensuring the safety of people as well 
asthe social and economic development of BiH.  

Table 7, which has been prepared on the basis of BH MAC's data, presents mine suspicions 
areas on the territories of municipalities in the Herzegovina region, which were the subject of 
a survey in April 2014.  

Table 7: Mine suspicious areas in the Herzegovina region in April 2014  

 Municipality   Suspicious 
areas in 

km2 

  

Mostar   29.029   
Capljina 

 
0.3425   

Citluk    -   
Jablanica 

 
6.0337   

Konjic   92.3796   
Neum 

 
2.0809   

Prozor/ Rama   9.4195   
Ravno 

 
15.5793   

Stolac    12.9673   
Grude  

 
-   

Ljubuski   -   
Posusje  

 
0.7409   

Siroki Brijeg   -   
Kupres 

 
29.0986   

Livno    11.9212   
Tomislavgrad 

 
2.2671   

Berkovici   3.8982   
Bileca  

 
-   

Gacko   2.4224   
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Eastern Mostar 
 

-   
Nevesinje   2.4734   
Trebinje 

 
12.1778   

Ljubinje   2.3686   
 

As one can see in the Table, the largest mine suspicious area is located in Konjic municipality 
(92.3796km2), followed by Kupres (29.0986 km2), Mostar (29.029 km2) and Trebinje 
(12.1778km2) municipalities. Much smaller mine suspicious areas are located in Capljina 
(0.3425km2) and Posusje (0.7409km2), while no mine suspicious areas have been officially 
registered on the territory of Citluk, Grude, Ljubuski, Siroki Brijeg, Bileca and Eastern 
Mostar municipalities.  

Image 1 depicts the actual data on the situation of mined areas in Herzegovina in April 2014. 

Image 1: Map of Mine Situation in Herzegovina 

Unfortunately, it is not possible to make an exact estimate of mine suspicious areas intended 
for agricultural use due to the fact that mine suspicious areas are treated through general 
reconnaissance surveys aimed at projecting further humanitarian de-mining operations and 
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determining the priorities – purpose of land. It is very important to constantly complement 
and update the latest data on mined and de-mined agricultural land as well as to harmonize 
plans for agricultural development in individual regions with the data available to the Mine 
Action Center in BiH, BH MAC. We consider that this should be the primary goal of 
documents at the lower level of planning, i.e. operations and action plans made by cantons, 
towns and municipalities, because that is the only way to achieve a safe management of 
agricultural land and design correct strategies and programmes for management of 
agricultural land.  

We recommend that the existing maps of agro-zones and mined and mine suspicious areas be 
used as the basis for making maps of priorities for the de-mining of agricultural land in the 
territory of Bosnia and Herzegovina.  

1.8. Ways of using agricultural land for crop production (fruit, vegetable and 
field crops growing) 

1.8.1. Using agricultural land for fruit-growing 
Thanks to favorable ecological conditions, the Herzegovina region has a long history of 
growing various fruit species. This region has long been known for its first cherries of the 
season, tasteful and fragrant peaches and apricots, as well as other fruit species.  

Relevant data obtained from the Federal Statistics Institute of FBiH and Republic Institute for 
Statistics of RS have been used for assessing the share of individual fruit species in the total 
production of fruit in Herzegovina.  

Due to incomplete statistical data related to fruit species grown in individual municipalities 
each year, as well as discrepancies between the statistical monitoring at municipal level in 
FBiH and RS, it is not possible to offer a uniformed overview of the share of individual fruit 
species in all of the Herzegovina municipalities covered by this analysis. 

The share of certain fruit species in the part of Herzegovina that belongs to FBiH is presented 
as the total production of fruit species (tons) in three cantons (Table 8). 

This analysis covers the following three cantons: Herzegovina-Neretva Canton (HNC), 
Western Herzegovina Canton (WHC) and Canton 10. It covers the period from 2010 to 2012.  

On the basis of data in Table 8, one can notice that the Herzegovina-Neretva Canton had the 
biggest total production of fruits in each of the three analyzed years. As far as the total 
production of peaches, plums, apples and cherries is concerned, the Herzegovina-Neretva 
Canton takes the leading position, followed by the Western Herzegovina Canton and Canton 
10.  

Peaches, apples and cherries have the biggest share in the total fruit production in the Western 
Herzegovina Canton, while plums, apples and walnuts are the fruit species with the biggest 
share in the total production of fruits in Canton 10.  

Sour cherries and pears are not that much represented in the total production in those three 
cantons, while apricots and peaches have no share in the total production in Canton 10.  

When analyzing the three-year period, one can notice that the production of apples, pears, 
plums, peaches, walnuts, cherries, sour cherries and apricots in the Herzegovina-Neretva 
Canton increased in 2011 in comparison to 2010, but the production decreased again in 2012.  
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As far as the Western Herzegovina Canton is concerned, the production of fruits over the 
course of the three years demonstrated a similar trend as the one noticed in the above-
mentioned canton, while a general decrease in the production of all fruit species was recorded 
in Canton 10 in the period from 2010 to 2012(Table 8). 

 
 
 

Table 8: Total production of fruit(t) in Herzegovina cantons located in FBiH 

Year Canton Apples Pears Plums Walnuts Peaches Cherries Sour 
cherries Apricots 

20
10

. HNC 1865 483 8462 190 7522 1540 195 437 

WHC 127 26 41 62 121 144 33 41 

CANTON 10 202 93 1431 94 0 21 21 – 

20
11

. HNC 3726 635 9085 203 7337 1529 286 581 

WHC 126 30 64 62 132 161 41 41 

CANTON 10 110 52 598 103 0 20 20 – 

20
12

. HNC 1653 189 1464 57 6822 1473 227 522 

WHC 119 27 47 59 127 150 39 41 

CANTON 10 114 37 190 62 0 10 7 – 
Source: Federal Statistics Institute of FBiH 

 
The following chart (Chart 1) presents the share of total land under orchards in Herzegovina 
municipalities on the territory of FBiH in 2012. 

 

Chart 1:Total area under orchards in Herzegovina municipalities on the territory of FBiH in 2012. 
Source: Federal Statistics Institute of FBiH 

 

According to municipal data, the following municipalities had the biggest share of land under 
orchards in the total agricultural land in 2012: 
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• Ravno 1012 ha (4.89% of the total agricultural land in the municipality), 
• Capljina 400 ha (2.96% of the total agricultural land in the municipality), 
• Ljubuski 186 ha (1.05% of the total agricultural land in the municipality). 

The following chart (Chart 2) presents the share of total land area under orchards in 
Herzegovina municipalities that belong to Republika Srpska in 2013.  

 

 

Chart 2:Total area under orchards in Herzegovina municipalities in RS in 2013. 
Source: The Republic Institute for Statistics of RS 

 

According to municipal data, the following municipalities had the biggest share of land under 
orchards in the total agricultural land area in 2013: 

• Ljubinje 258.5 ha (1.53% of the total agricultural land in the municipality), 
• Nevesinje 210 ha (0.89% of the total agricultural land in the municipality), 
• Trebinje 141 ha (0.72% of the total agricultural land in the municipality). 
 

The following table presents the share of individual fruit species in Herzegovina 
municipalities in Republika Srpska in the period from 2010 to 2012(Table 9). 

Table 9: Total production of fruit (t) in Herzegovina municipalities in RS. 
Source: The Republic Institute for Statistics of RS. 
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Municipality 

Year 
2010 2011 2012 

Apples  Pears  Plums  Sour 
cherries Apples  Pears  Plums  Sour 

cherries  Apples  Pears  Plums  Sour 
cherries 

Berkovici 85 30 48 50 20 41 70 60 18 31 40 47 
Bileca 37 32 106 69 44 35 144 72 40 35 134 76 
Gacko 5 1 17 - 5 1 16 - 8 1 15 - 
Eastern 
Mostar - - - - - - - - - - - - 

Ljubinje 105 2 8 20 45 2 8 90 45 2 8 130 
Nevesinje 42 21 132 0 15 15 70 0 75 29 165 1 
Trebinje 190 12 66 116 156 12 49 111 145 6 38 50 
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On the basis of the statistical data, one can see that apples and plums, followed by sour 
cherries and pears, have the biggest share in the total production of fruits in Herzegovina 
municipalities in the Republika Srpska.  

Over the course of all three analyzed years, apples have the biggest share in the total 
production of fruits on the territories of Trebinje and Ljubinje municipalities, while plums 
have the biggest share in Bileca and Nevesinjemunicipalities. Sour cherries are slightly more 
represented in the total fruit production in Trebinje and Ljubinje municipalities, while pears 
were the least represented in the total production of fruits in all of the municipalities in 
Republika Srpska (Table 9). 

If we consider the entire three-year period (2010-2012), we can notice that the production of 
apples on the territory of Trebinje, Ljubinje and Berkovici municipalities was decreasing, 
while no such decrease was registered in the production of plums on the territory of Bileca 
and Nevesinje municipalities. The territory of Gacko municipality has the smallest share of all 
analyzed fruit species in the total production of fruits when compared to all other 
municipalities in Herzegovina in the Republika Srpska. 

The following chart presents the share of individual fruit species in the total production of 
fruit in Herzegovina municipalities in FBiH. 

 

Chart 3:Total production of apples (t) in Herzegovina municipalities in FBiH (2010-2012). 

By looking at Chart 3, one can notice that the production of apples is represented in all 
Herzegovina municipalities in FBiH, which were covered by this analysis. The biggest 
production of apples over the course of the three years covered by this analysis was registered 
in the following municipalities: Ravno, Konjic, Capljina and Prozor/Rama. The lowest share 
of apples in fruit production was registered in Neum, Citluk and Posusjemunicipalities. In 
2011, Ravno municipality was the biggest producer of apples – 2,000 t. The statistical data 
show the decrease in production of apples on the territory of the analyzed municipalities in 
2012 in comparison to 2010.  
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Chart 4:Total production of pears (t) in Herzegovina municipalities in FBiH (2010-2012). 

Out of all analyzed fruit species, pears have the biggest share in the total fruit production in 
Konjic and Prozor/Rama municipalities in the period under observation (Chart 4). The 
smallest quantity of pears was produced in Posusje, Neum and Jablanica municipalities. The 
biggest production of pears was registered in Konjic municipality in 2011. It amounted to 504 
t. A decrease in the production of pears in the total fruit production in the period under 
observation (2010-2012) was noticed.  

 

Chart 5:Total production of plums (t) in Herzegovina municipalities in FBiH (2010-2012). 

The biggest production of plums was registered on the territory of Prozor/Rama, Konjic, 
Capljina and Stolac municipalities, while Neum, Citluk and Posusje produced the smallest 
quantity of this fruit species. Production of 6,600 t was registered in Prozor/Ramamunicipality 
in 2011. We should say that the mentioned area is traditionally known for plum production. 
Also, we should point out that an increase in the production of plums over the course of the 
mentioned period of time was registered in Capljina and Stolac municipalities (Chart 5). 
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Chart 6:Total production of walnuts in Herzegovina municipalities in FBiH(2010-2012). 

Out of all analyzed fruit species, walnut is the least represented species in thetotal fruit 
production, but not least valuable. The biggest production of walnuts was registered in Konjic 
municipality in 2011 and 2010.No significant production of walnuts was registered on the 
territory of Neum municipality (Chart 6). 

 

Chart 7:Total production of peaches in Herzegovina municipalities in FBiH(2010- 2012). 

Capljina and Stolac municipalities had the biggest production of peaches over the course of 
the three years under observation. In 2011 the production of peaches ranged from 1,444 t in 
Stolac municipality to 5,798 t in Capljina municipality. The smallest production of peaches 
was registered in Neum and Prozor/Rama municipalities (Chart 7). 
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Chart 8:Total production of cherry in Herzegovina municipalities in FBiH(2010-2012). 

Most cherries are cultivated on the territory of Mostar and Stolac municipalities (Chart 8). 
Capljina, Konjic and Ljubuski are the next on the list. Production of 606 t of cherries was 
registered in Mostar municipality in 2012. This represents the biggest registered production in 
the observed period of time. The Mostar region is traditionally known for cultivating cherries. 
The smallest production of cherries was registered in Neum, Tomislavgrad and Livno 
municipalities. 

 

Chart 9:Total production of sour cherry in Herzegovina municipalities in FBiH (2010-2012). 

On the basis of Chart 9 one can see that most sour cherries are bred in Stolac, Mostar and 
Capljina municipalities, while Livno, Tomislavgrad, Ravno and Jablanica have the smallest 
production of this fruit. The biggest production of sour cherry was registered in Stolac 
municipality in 2011 and 2012. It amounted to 90 t. Also, we should point out that the 
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production of sour cherry increased on the territory of Stolac, Mostar, Citluk and Capljina 
municipalities during the period under observation.  

 

Chart 10:Total production of apricot in Herzegovina municipalities in FBiH (2010-2012). 

A dominant and, by far the biggest production of apricot in comparison to other 
municipalities was registered on the territory of Stolac and Capljina. In Stolac municipality 
384 t of apricot was produced in 2011. As far as the other Herzegovina municipalities in 
FBiH are concerned, apricot was less represented in the total production or not produced at 
all, which can be explained by specific climate conditions required for its breeding (Chart 10). 

Data contained in Table 10 present the share of fruit species: apple, pear, plum and walnut in 
the total production, both in terms of the total yield (t) and yield per tree in all Herzegovina 
municipalities in FBiH. 

Table 10: Yield of analyzed fruit species in Herzegovina municipalities in FBiH. 

(2010 - 2012) 

Munici
pality 

Yea
r 

Apple Pear Plum Walnut 
Total 

yield (t) 
Yield  

(kg/tree) 
Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Capljina 

2010 24 0.4 6 30.0 300 50.0 2 5.0 

2011 455 3.4 6 30.0 330 55.0 20 5.0 

2012 569 3.8 8 15.0 360 60.0 - - 

Citluk 

2010 9 10.0 5 9.0 12 12.0 10 8.0 

2011 5 5.0 2 4.0 6 6.0 3 2.0 

2012 5 4.0 3 4.0 6 5.0 3 2.0 

Mostar 

2010 49 6.2 30 5.2 68 8.9 37 7.2 

2011 57 7.5 30 5.6 66 8.8 32 7.1 

2012 30 4.0 20 3.8 32 4.2 28 6.2 

Jablanica 

2010 35 10.0 - - 300 15.0 36 20.0 

2011 53 15.0 - - 300 15.0 36 20.0 

2012 18 5.0 6 2.5 - - 2 1.0 
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Konjic 

2010 425 5.0 360 5.0 1.000 5.0 63 3.0 

2011 595 7.0 504 7.0 1.400 7.0 84 4.0 

2012 255 3.0 144 2.0 200 1.0 21 1.0 

Neum 

2010 1 5.0 1 4.0 0 7.0 0 5.0 

2011 1 5.0 1 4.0 0 7.0 0 5.0 

2012 1 5.0 1 3.0 0 7.0 0 5.0 

Prozor/ 
Rama 

2010 230 20.0 81 13.0 6.412 20.0 34 8.0 

2011 400 20.0 91 13.0 6.600 20.0 28 8.0 

2012 15 2.0 8 1.3 504 2.0 3 0.8 

Ravno 

2010 1.000 10.0 - - 20 10.0 - - 

2011 2.000 20.0 - - 20 10.0 - - 

2012 600 10.0 - - - - - - 

Stolac 

2010 92 20.0 - - 350 25.0 8 12.0 

2011 160 20.0 - - 363 25.0 - - 

2012 160 20.0 - - 363 25.0 - - 

Grude 

2010 42 6.0 12 4.0 16 3.0 19 5.0 

2011 42 6.0 16 5.0 26 4.0 20 5.0 

2012 40 5.0 14 4.0 20 3.0 18 4.0 

Ljubuski 

2010 77 20.0 14 12.0 20 13.0 39 17.0 

2011 77 20.0 13 11.0 29 14.0 38 17.0 

2012 76 20.0 13 11.0 21 10.0 37 17.0 

Posusje 

2010 8 1.7 1 0.5 6 0.7 4 3.0 

2011 7 1.7 1 1.2 9 0.8 4 3.0 

2012 3 0.5 0 0.2 6 0.5 4 3.0 

Source: Federal Institute for Statistics of FBiH 

 

Table 11: Yield of analyzed fruit species in Herzegovina municipalities in FBiH. 

(2010 - 2012) 

Munici
pality Year 

Apple Pear Plum Walnut 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Siroki 
Brijeg 

2010 - - - - - - - - 

2011 - - - - - - - - 

2012 - - - - - - - - 

Kupres 
2010 - - - - - - - - 

2011 - - - - - - - - 

2012 - - - - - - - - 

Livno 
2010 12 3.5 3 3.2 55 2.5 21 3.0 

2011 15 4.5 4 3.5 86 4.0 35 5.0 

2012 8 2.3 2 1.8 44 2.0 18 2.5 

Tomi- 
slavgrad 

2010 45 5.0 20 5.0 45 5.0 15 10.0 

2011 50 5.0 20 5.0 50 5.0 44 4.0 

2012 30 3.0 12 3.0 30 3.0 33 3.0 
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Source: Federal Institute for Statistics of FBiH 

Data in Table 12 present the production of fruit species: peach, cherry, sour cherry and 
apricot. It includes both the total yield (t) and yield per tree in all of the Herzegovina 
municipalities in FBiH.  

 
Table 12: Yield of analyzed fruit species in Herzegovina municipalities in FBiH  

(2010-2012) 

Munici
pality Year 

Peach Cherry Sour cherry Apricot 
Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Capljina 

2010 4,957 19.1 91 13.2 20 20.0 93 30.0 

2011 5,798 19.0 158 14.0 50 25.0 158 45.0 

2012 5,310 18.6 150 12.8 50 25.0 158 45.0 

Citluk 

2010 8 10.0 15 15.0 15 5.0 3 7.0 

2011 5 4.0 17 16.0 24 6.0 3 8.0 

2012 4 4.0 18 14.0 23 5.0 4 6.0 

Mostar 

2010 83 5.0 532 8.5 51 5.4 18 4.0 

2011 88 5.2 564 10.5 55 6.7 26 5.9 

2012 63 3.5 606 11.0 61 6.0 30 6.8 

Jablanica 

2010 - - 25 10.0 - - 8 10.0 

2011 - - 25 10.0 10 9.5 8 10.0 

2012 - - 30 12.0 - - - - 

Konjic 

2010 - - 105 5.0 - - - - 

2011 - - 105 5.0 - - - - 

2012 - - 84 4.0 - - - - 

Neum 

2010 1 7.0 1 4.0 - - 3 5.0 

2011 1 7.0 1 4.0 - - 3 5.0 

2012 0 5.0 1 4.0 - - 3 5.0 

Prozor/ 
Rama 

2010 1 8.0 81 18.0 20 15.0 - - 

2011 2 8.0 90 18.0 57 15.0 - - 

2012 0 0.8 14 3.0 4 2.0 - - 

Ravno 

2010 1,050 15.0 150 10.0 5 10.0 - - 

2011 - - - - - - - - 

2012 - - - - - - - - 

Stolac 

2010 1,424 20.0 540 30.0 84 20.0 313 25.0 

2011 1,444 20.0 570 30.0 90 20.0 384 30.0 

2012 1,444 20.0 570 30.0 90 20.0 320 25.0 

Grude 

2010 8 4.0 35 5.0 9 3.0 7 6.0 

2011 12 6.0 42 6.0 9 3.0 6 5.0 

2012 12 5.0 42 6.0 9 3.0 6 5.0 

Ljubuski 

2010 113 19.0 87 19.0 20 14.0 34 15.0 

2011 120 20.0 99 20.0 29 20.0 35 15.0 

2012 115 19.0 94 19.0 28 14.0 35 15.0 
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Posusje 

2010 - - 22 8.0 4 4.0 - - 

2011 - - 20 7.0 3 7.0 - - 

2012 - - 14 5.0 2 2.0 - - 

Source: Federal Institute for Statistics of FBiH 

Table 13: Yield of analyzed fruit species in Herzegovina municipalities in FBiH 

(2010 - 2012) 

Munici
pality Year 

Peach Cherry Sour cherry Apricot 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Siroki 
Brijeg 

2010 - - - - - - - - 

2011 - - - - - - - - 

2012 - - - - - - - - 

Kupres 
2010 - - - - - - - - 

2011 - - - - - - - - 

2012 - - - - - - - - 

Livno 
2010 - - 9 10.0 1 7.0 - - 

2011 - - 10 11.0 1 7.0 - - 

2012 - - 8 8.8 1 5.6 - - 

Tomi- 
slavgrad 

2010 - - 2 5.0 1 2.5 - - 

2011 - - 2 5.0 1 2.5 - - 

2012 - - 2 5.0 1 2.5 - - 

Source: Federal Institute for Statistics of FBiH 

 
The following chart presents the share of certain fruit species in the total production of fruit in 
individual Herzegovina municipalities in the Republika Srpska. 

 

Chart 11:Total production of apple in Herzegovina municipalities in RS (2010-2012). 

The production of apples has a share in the total fruit production in all of the analyzed areas in 
Republika Srpska municipalities (Chart 11). During the observed period the biggest quantity 
of apples was produced in Trebinje, Ljubinje and Berkovici municipalities. The smallest 
quantity of apples, 5 t only, was produced on the territory of Gacko municipality.  
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Chart 12: Total production of pear in Herzegovina municipalities in RS (2010-2012). 

The production of pears is represented in all municipalities in the Republika Srpska, but the 
quantities produced are very small (Chart 12). During the observed period the biggest quantity 
of pears was produced in Berkovici municipality.  

 

Chart 13:Total production of plum in Herzegovina municipalities in RS (2010-2012). 

In the territory of the analyzed municipalities in the Republika Srpska production of plum has 
a notable share in the total fruit production. The production of plum ranged from 8 t in 
Ljubinje to 165 t in Nevesinje within the three-year framework (Chart 13). 
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Chart 14:Total production of sour cherry in Herzegovina municipalities in RS (2010-2012). 

The biggest production of sour cherry was registered in the Ljubinje municipality, while 
Nevesinje municipality produced the smallest quantity of this fruit. In 2012 -130 t of sour 
cherry was produced in Ljubinje municipality. The production of sour cherry has a significant 
share in fruit production in Trebinje municipality, but a decrease in its production was 
registered in 2012 in comparison to the two previous years (Chart 14). Just like pear, sour 
cherry is not so much represented in the fruit production ofthe analyzed Herzegovina 
municipalities in Republika Srpska. 

Data contained in Table 14 show the share of fruit species: apples, pears, plums and sour 
cherries in the total production. It includes both the total yield (t) and yield per tree in all  
Herzegovina municipalities in Republika Srpska. 

Table 14:Yield of analyzed fruit species in Herzegovina municipalities in RS 

(2010 - 2012) 

Municipa
lity Year 

Apple Pear Plum Sour cherry 
Total 

yield (t) 
Yield 

(kg/tree) 
Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Total 
yield 

(t) 

Yield 
(kg/tree) 

Berkovici 
2010 85 10.0 30 15.0 48 8.0 50 20.0 
2011 20 12.0 41 17.0 70 10.0 60 20.0 
2012 18 10.0 31 11.9 40 5.0 47 15.0 

Bileca 
2010 37 10.0 32 9.0 106 11.0 69 19.0 
2011 44 12.0 35 10.0 144 15.0 72 20.0 
2012 40 10.9 35 10.0 134 14.0 76 21.0 

Gacko 
2010 5 38.0 1 42.0 17 41.0 - - 
2011 5 31.4 1 41.7 16 38.1 - - 
2012 8 32.0 1 25.0 15 35.7 0 0.0 

Eastern 
Mostar 

2010 - - - - - - - - 
2011 - - - - - - - - 
2012 - - - - - - - - 

Ljubinje 2010 105 3.7 2 10.0 8 10.0 20 10.0 
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2011 45 10.0 2 10.0 8 10.0 90 1.3 
2012 45 10.0 2 10.0 8 6.2 130 1.6 

Nevesinje 
2010 42 3.0 21 3.0 132 4.0 0 0.0 
2011 15 1.0 15 2.0 70 2.0 0 0.0 
2012 75 5.0 29 4.0 165 5.0 1 3.9 

Trebinje 
2010 190 8.0 12 4.0 66 5.0 116 4.2 
2011 156 5.7 12 4.0 49 4.0 111 4.0 
2012 145 1.1 6 1.9 38 3.0 50 2.5 

Source: Republic Institute for Statistics of RS 

 

1.8.2. Using agricultural land for vegetable-growing 
 

The Herzegovina region is traditionally known for successful growing vegetables. Favorable 
climate conditions, primarily a lot of warmth and high intensity of solar insolation, represent 
the key comparative advantage of this region. The production of vegetables is most often 
organized on small land plots, despite the actual possibilities for organizing the production on 
the available ploughed land. Data on the total areas sown with vegetables will be used for 
assessing the share of vegetable production.  

Due to incomplete statistical data on vegetable species cultivated in individual municipalities 
each year, as well as non-harmonized statistical monitoring in FBiH and RS, it is not possible 
to provide a uniformed overview of the total sown areas in all Herzegovina municipalities 
covered by this analysis.  

By reviewing the data on areas sown in the period from 2009 to 2012, one can notice that, as 
far as the municipalities in FBiH are concerned, most vegetables are produced in the 
Herzegovina-Neretva Canton, where as much as 71.8% of the total sown ploughed land was 
sown with vegetables in 2011/2012. In all of the three Cantons it is evident that the areas 
sown with vegetables increased each year.  

 

Table 15: Areas sown with vegetables in Herzegovina Cantons  

Canton  2009/2010 2010/2011 2011/2012 
Herzegovina-Neretva 3,859 4,860 4,883 
Western Herzegovina  2,127 2,113 2,126 

Herceg-Bosnia 965 998 1,134 

(Source: Federal Institute for Statistics) 
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Chart 15:Areas sown with vegetables in individual Herzegovina municipalities in FBiH (Source: 
relevant municipal services). 

 
Available municipal data suggests that, in 2012 the biggest share of areas sown with 
vegetables in the total ploughed land areas was in the following three municipalities: 

• Ljubuski 980 ha (43.15 % of the total ploughed land),  
• Capljina 783 ha (20.61 % of the total ploughed land),  
• Citluk 582 ha (22.85 % of the total ploughed land). 

 
The Chart below presents the share of the area under vegetables in Herzegovina 
municipalities in Republika Srpska (2010 – 2013).  

 

Chart 16: Areas sown with vegetables in Herzegovina municipalities in RS (Source: Republic Institute 
for Statistics of RS, Federal Agricultural Institute) 
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• Nevesinje 663 ha (23.2% of the total ploughed land area),  
• Bileca 470 ha (44.6% of the total ploughed land area),  
• Trebinje 364 ha (41.3% of the total ploughed land area). 

The following charts present the share of areas sown with the most represented vegetable 
species in the total ploughedland sown in municipalities in FBiH.  

The biggest share of land under vegetables in the period under observation, i.e. from 2010 to 
2012, was sown with potato. No big variations in terms of area sown with potato (ha) were 
observed from year to year, with the exception of Mostar municipality, where such areas were 
significantly increased in 2012 (762 ha) in comparison to 2010(420 ha). Besides the Mostar 
municipality, Citluk and Grude also have a significant land area sown with potato, while, out 
of municipalities on higher altitudes, Posusje stands out with 342 ha in 2012.  

 

Chart 17: Areas sown with potato in Herzegovina municipalities in FBiH(Source: Federal Institute for 
Statistics) 

 
Beans are one of the five most-represented vegetable species sown on the total ploughed land. 
During the entire period covered by this study the largest areas sown with this vegetable were 
in Mostar municipality, where beans were sown on 128 ha in 2011, while Ljubuski, Posusje 
and Konjic were the next on that list. The smallest total areas sown with beans are located in 
Ravno and Stolac municipalities.  
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Chart 18: Area sown with beans in Herzegovina municipalities in FBiH (Source: Federal Institute for 
Statistics) 

Areas sown with onion are on the third place in the total area under vegetables. Looking at the 
entire period under observation, the largest areas were in Konjic municipality, where 155 ha 
of land area were seeded with onion in 2012. Rather large areas under this vegetable species 
exist in Ljubuski (130-125 ha) and Mostar (67-112 ha) municipalities as well.  

 

Chart 19: Areas sown with onion in Herzegovina municipalities in FBiH(Source: Federal Institute for 
Statistics) 

Cabbage takes the second place, right after potato, when it comes to the share of land sown 
with this species in the total ploughedland area. In the period from 2010 to 2012 a total of 
1,826 ha of cabbage were sown in the analyzed municipalities. The largest area under cabbage 
is located in Posusje (130-132 ha), followed by Capljina (100-120 ha) and Ljubuski 
municipalities, although the area was reduced in 2012 (90-70 ha). 
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Chart 20: Areas sown with cabbage in Herzegovina municipalities in FBiH(Source: Federal Institute 
for Statistics). 

Tomatoes are mostly cultivated in areas at lower altitudes with warm climate. The largest 
areas where tomatoes are grown are situated in Ljubuski municipality, where 160-155 ha of 
land area was sown with tomato during the period under observation. This is a significantly 
large area in comparison to other municipalities. The next ones on the list are Mostar, 
Capljina and Konjic municipalities. In accordance with biological characteristics of this 
species, the smallest area is in Tomislavgrad (1 ha in each of the three years), while the areas 
are slightly bigger in Posusje and Livno municipalities.  

 

Chart 21: Area sown with tomato in Herzegovina municipalities in FBiH (Source: Federal Institute 
for Statistics). 
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Chart 22: Areas sown with pepper in Herzegovina municipalities in FBiH (Source: Federal Institute 
for Statistics). 

A diverse zoning of areas under vegetable species can also be seen in Herzegovina 
municipalities situated in Republika Srpska.  

Just like in municipalities in FBiH, the biggest vegetable-growing areas are sown with potato. 
According to data from 2013, potato was sown on 982 ha, followed by cabbage and Savoy 
cabbage on 177 ha, onion on 176 ha, tomato on 51 ha, beans on 41 ha and other vegetable 
species on significantly smaller areas in all of the municipalities.  

Potato fields are the biggest in Bileca municipality (365 ha), followed by Nevesinje (273 ha) 
and Trebinje (160 ha). The largest areas under cabbage and Savoy cabbage are in Nevesinje 
municipality (114 ha). The largest areas sown with onion (107 ha), bean (10 ha) and carrot 
(55 ha) are situated in that municipality as well. Trebinje municipality has the largest areas 
sown with tomato (30 ha), watermelon(15 ha) and melon (10 ha), while Berkovici 
municipality has the largest areas sown with pepper (20 ha). Lettuce is represented very little, 
mostly in Trebinje and Nevesinje municipalities (5 ha in each of them). 
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Chart 23: Area sown with individual vegetable species in Herzegovina municipalities in RS (2013) 
(Source: Federal Agricultural Institute). 

When expressed as a percentage of the total area under vegetables, the share of potato fields 
in individual municipalities is as follows: Bileca – 77.5 %, Ljubinje – 64.5%, Eastern Mostar 
– 62.5%, Gacko – 57.2%, Berkovici – 51.8%, Trebinje – 42.9%) and Nevesinje – 42.3%.  

Below is a table, showing the total production (t) and yield (t/ha) in the municipalities covered 
by this study.  

 
Table 16: Production and yield of selected vegetable species in Herzegovina municipalities in FBiH 

(2010 - 2012). 

Municip
ality Year 

Potato Bean Onion Cabbage Tomato 
Product

ion 
(t) 

Yield  
(t/ha) 

Product
ion (t) 

Yield
(t/ha) 

Product
ion 
(t) 

Yield 
(t/ha) 

Product
ion 
(t) 

Yield 
(t/ha) 

Product
ion 
(t) 

Yield 
(t/ha) 

Capljina 

2010 3,600 30.0 - - 90 30.0 4,500 45.0 3,000 50.0 
2011 6,000 30.0 - - 125 25.0 5,400 45.0 4,000 50.0 
2012 5,000 25.0 - - 210 30.0 4,800 48.0 5,000 50.0 

Citluk 

2010 3,600 9.0 - - 90 3.0 160 8.0 260 13.0 
2011 2,870 7.0 - - 64 2.0 52.0 4.0 210 10.0 
2012 2,520 6.0 2 1.0 660 20.0 53.0 3.5 220 10.0 

Mostar 

2010 4,620 11.0 142 2.5 489 7.3 1,200 20.0 483 7.0 
2011 9,162 12.2 346 2.7 850 7.8 1,276 22.0 648 7.2 
2012 6,477 8.5 156 1.7 538 4.8 936 18.0 276 3.0 

Jablanica 

2010 1,320 12.0 20 2.0 240 8.0 280 8.0 160 8.0 
2011 1,380 12.0 20 4.0 150 6.0 280 8.0 200 8.0 
2012 1,150 10.0 5 1.0 150 5.0 240 8.0 250 10.0 

Konjic 

2010 2,100 10.0 30 1.0 1,000 10.0 2,125 25.0 1,800 30.0 
2011 33,00 15.0 18 1.2 1,650 11.0 325 26.0 7,569 87.0 
2012 2025 9.0 8 0.8 2,480 16.0 180 18 3,367 37.0 

Neum 

2010 455 7.0 11 1.0 77 7.0 48 8.0 40 5.0 
2011 520 8.0 11 1.0 77 7.0 48 8.0 72 9.0 
2012 390 6.0 - - 80 8.0 48 8.0 35 5.0 

Prozor/ 
Rama 

2010 8,500 25.0 20 1.5 560 20.0 288 16.0 850 25.0 
2011 8,500 25.0 35 1.5 560 20.0 288 16.0 875 25.0 
2012 2,500 12.5 5 0.5 250 10.0 160 8.0 362 12.0 

Ravno 

2010 240 12.0 - - 30 6.0 - - 36 18.0 
2011 140 14.0 - - 12 6.0 - - 40 20.0 
2012 42 1.4 - - 2,4 0.6 - - 30 10.0 

Stolac 

2010 1,620 9.0 5 2.5 45 6.0 82 8.2 72 8.8 
2011 1,900 10.0 7 2.5 42 6.0 90 8.2 60 7.0 
2012 1,900 10.0 5 2.5 42 6.0 90 8.2 75 8.8 

Grude 

2010 1,710 4.5 14 2.0 75 3.0 80 4.0 60 3.0 
2011 1,845 4.5 40 2.0 60 4.0 125 5.0 60 4.0 
2012 1,755 4.5 30 2.0 70 3.5 110 5.0 76 4.0 

Ljubuski 2010 5,115 16.5 23 1.5 1,092 8.4 1,692 18.8 1,760 11.0 
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2011 5,490 18.0 33 1.5 1,105 8.5 1,640 20.0 2,170 14.0 
2012 5,400 18.0 23 1.5 1,025 8.2 1,400 20.0 2,015 13.0 

Posušje 

2010 510 1.5 37 1.7 50 2.5 325 2.5 8 2.0 
2011 546 1.6 34 1.7 50 2.5 304 2.3 6 2.0 
2012 308 0.9 18 1.3 38 1.9 182 1.4 5 1.7 

Široki 
Brijeg 

2010 - - - - - - - - - - 
2011 - - - - - - - - - - 
2012 - - - - - - - - - - 

Kupres 

2010 200 10.0 - - 0.3 3.0 16 8.0 - - 
2011 180 10.0 - - 0.3 3.0 12 8.0 - - 
2012 180 10.0 - - 2 3.0 12 8.0 8 - 

Livno 

2010 2,310 10.5 31 2.2 72 4.8 480 16.0 12 4.0 
2011 2,475 11.0 26 2.2 91 4.8 560 16.0 16 4.0 
2012 1,840 8.0 22 1.6 51 3.4 363 11.0 18 2.8 

Tomi- 
slavgrad 

2010 3,250 25.0 3 1.5 120 30.0 1,500 30.0 20 20.0 
2011 3,500 25.0 3 1.5 150 30.0 1,680 30.0 20 20.0 
2012 2,550 15.0 2 1.2 100 20.0 1,200 20.0 - - 

(Source: Federal Institute for Statistics, no data for Siroki Brijeg municipality) 

As far as the majority of vegetable species are concerned, the production in 2011 was bigger 
in comparison to 2010, but the total production was smaller in 2012 in comparison to 2011. 
Also, during 2012 the yield (t/ha) of many of vegetable species was either reduced or it 
stagnated. The mentioned year was, in terms of climate conditions, not favorable for 
agricultural production. This had a negative effect on the yield achieved.  

The total production (t) and yield of the same vegetable species (t/ha) have different values in 
different municipalities. Values are also different in FBiH and RS. This is primarily related to 
different ecological conditions for production and, consequently, the share in production.  

The available municipal data covering 2012 indicate that the largest quantity of watermelon 
was produced in Ljubuski - 2275 t (35 t/ha) and Capljina 1200 t (48t/ha). Those two 
municipalities also produced the biggest quantities of melon - Ljubuski 600 t (20 t/ha) and 
Capljina 300 t (30 t/ha). The production of pepper was also the biggest in those two 
municipalities - Ljubuski 875 t (25 t/ha) and Capljina 5500 t (55 t/ha). 

Nevesinje municipality had the biggest total production of potato, cabbage and Savoy 
cabbage, onion and carrot. Trebinje municipality had the largest total production of tomato, 
bean, melon and watermelon. The largest quantity of pepper was produced in Berkovici 
municipality, while the biggest production of cucumber was registered in Eastern Mostar 
municipality.  

 
Table 17: Production and yield of selected vegetable species in Herzegovina municipalities in RS 

(2013). 

Municipal
ity 

Potato 
Cabbage and 

Savoy cabbage Tomato Pepper Onion 
Producti

on (t) 
Yield 
(t/ha) 

Producti
on (t) 

Yield 
(t/ha) 

Producti
on (t) 

Yield 
(t/ha) 

Producti
on (t) 

Yield 
(t/ha) 

Producti
on (t) 

Yield 
(t/ha) 

Berkovici 300 6.0 20.0 5.0 50.0 10.0 400.0 20.0 36.0 12.0 
Bileca 1,332 3.6 110.0 4.8 18.0 2.6 14.0 2.3 35.0 2.1 



Inventory of Agricultural Land Situation and Use in the Herzegovina Region 

39 

Gacko 190 2.4 6.0 1.5 3.0 0.8 2.0 0.7 8.0 1.3 
Eastern 
Mostar 120 8.0 50.0 50.0 80.0 80.0 20.0 20.0 5.0 5.0 

Ljubinje 480 12.0 10.0 10.0 15.0 15.0 15.0 15.0 91.0 13.0 
Nevesinje 6,781 24.8 830.0 7.3 3.0 1.0 1.0 0.5 545.0 5.1 
Trebinje 1,280 8.0 450.0 15.0 300.0 10.0 60.0 6.0 280.0 8.0 

Municipality 
Bean Cucumber Water melon Melon Carrot 

Producti
on (t) 

Yield 
(t/ha) 

Producti
on (t) 

Yield 
(t/ha) 

Producti
on (t) 

Yield 
(t/ha) 

Producti
on (t) 

Yield 
(t/ha) 

Producti
on (t) 

Yield 
(t/ha) 

Berkovici 2 2.0 0.5 1.0 90.0 60.0 10.0 20.0 1.0 1.0 
Bileca 2.5 0.4 6.0 1.5 0.0 0.0 3.0 3.0 15.0 1.4 
Gacko 11 1.6 40 0.7 0.0 0.0 0.0 0.0 9.0 2.3 
Eastern 
Mostar 10 10.0 40.0 40.0 0.0 0.0 0.0 0.0 10.0 10.0 

Ljubinje 1 1.0 11.0 11.0 24.0 12.0 20.0 20.0 8.0 8.0 
Nevesinje 9 0.9 2.0 1.0 0.0 0.0 0.0 0.0 500.0 9.1 
Trebinje 35 2.5 20.0 4.0 225.0 15.0 120.0 12.0 30.0 6.0 

(Source: Federal Agricultural Institute) 

1.8.3. Using agricultural land for field crops growing 
 

Field crops growing, as an expansive agricultural production, represents the 
foundation for survival of humankind. As such, it requires specific conditions, including both 
climate and biological requirements for growing individual groups of species. Available data 
from individual municipalities and official statistical publications indicate that field crops 
growing in the Western Herzegovina, Herzegovina-Neretva and Herceg-Bosnia Cantons is 
based on growing one group of field crops - cereals.  

There are significant differences between the mentioned Cantons, which are primarily caused 
by ecological factors that are specific for a certain area. The lack and unfavorable distribution 
of precipitation in a year, as well as frequent occurrence of summer droughts on the territory 
of certain municipalities in the Western Herzegovina and Herzegovina-Neretva Cantons cause 
the insufficient production and low yields. In addition to that, small and scattered parcels are 
another reason for the fact that the area sown with field crops is four times smaller than the 
area in Herceg-Bosnia Canton, as shown in Chart 24.  

 
Chart 24: Land sown with cereals in individual municipalities in FBiH (ha)(Source: competent 

municipal services). 
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According to municipal data for 2012, the biggest areas are in Livno municipality, where a 
total of 3075 ha was sown with cereals. This represents 25.72% of the total ploughed land 
area in that municipality. Kupres municipality has the smallest area sown with cereals. Its 
surface is 432 ha. The share of cereals is 99.31%. 

 

(Wheat Rye Barley Oat Corn) 

Chart 25: Area sown with individual types of cereals in municipalities in RS in 2013(ha) (Source: 
Federal Agricultural Institute). 

On the basis of the charts, containing data on areas sown with individual types of cereals in 
municipalities in Republika Srpska, one can conclude that relatively small areas of land are 
sown with cereals. In most cases, the total sown area does not exceed 100 ha. Nevesinje 
municipality is the only one that does not follow this model. In this municipality, wheat is the 
most represented type of cereal. It is sown on 120 ha. 

We shall consider the charts, containing data on individual types of cereals in the total 
ploughed land sowing in municipalities in FBiH in the period from 2010 to 2012.  

In general, one can say that barley is the most represented cereal sown in the areas covered by 
this study, particularly in Livno municipality, where this crop was sown on 2120 ha in each of 
the three years under observation. Tomislavgrad municipality alsohas a significant area sown 
with barley – around 500 ha. The smallest area sown with this crop is registered in Capljina 
municipality.  
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Chart 26: Land sown with barley in municipalities in FBiH  
(Course: Federal Institute for Statistics) 

 
Wheat is the next top represented cereal. A significant production of this crop was registered 
in Livno and Tomislavgrad municipalities. Over the course of three years the production did 
not significantly change in Livno municipality, while the sown area drastically decreasedin 
Tomislavgrad municipality in 2011. The area sown with wheat in 2012 was bigger than the 
area sown during 2010. The smallest sown areas were registered in Capljina, Konjic, 
Prozor/Rama and Kupres municipalities. The low-production trend was present over the 
course of all the three years.  

 

Chart 27: Area sown with wheat in municipalities in FBiH  
(Source: Federal Institute for Statistics). 

 
Most rye is sown on the territory of Herceg-Bosnia Canton, i.e. in Livno and Tomislavgrad 
municipalities, mainly on areas up to 200 ha. Areas sown with rye did not change from one 
year to another. No big oscillations were registered in Livno municipality, while 
Tomislavgrad municipality had much more area sown with rye in 2011 and 2012 than in 
2010. A very small area, 1 ha in total, was sown with rye in Prozor/Rama municipality.  
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Chart 28: Land sown with rye in municipalities in FBiH  
(Source: Federal Institute for Statistics). 

 
Area sown with oat is much bigger in Ljubuski municipality when compared to other 
municipalities, but it should be noted that data for one year only was available. Overall, the 
production is maintained at the same level year after year. The smallest quantity of oat is 
sown in Capljina, Mostar, Prozor/Rama and Posusje municipalities. 

 

Chart 29: Area sown with oat in municipalities in FBiH  
(Source: Federal Institute for Statistics). 

 
Area sown with corn is bigger in Grude, Ljubuski and Posusje than in other municipalities. 
No significant changes in the areas sown with this cereal were observed during the time 
period in question. The sowing is usually done on plots, whose area is up to 150 ha. As far as 
municipalities in the Herzegovina-Neretva Canton are concerned, the production of corn is 
organized on areas of around 10 ha. 
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Chart 30: Area sown with corn in municipalities in FBiH  
(Source: Federal Institute for Statistics). 

 
Table 18: Production and yield of selected cereals in individual municipalities in FBiH (2010-2012) 

Municip
ality Year 

Wheat Rye Barley Oat Corn 
Product
ion (t) 

Yield 
(t/ha) 

Product
ion 
(t) 

Yield 
(t/ha) 

Product
ion 
(t) 

Yield 
(t/ha) 

Product
ion 
(t) 

Yield 
(t/ha) 

Product
ion (t) 

Yield 
(t/ha) 

Capljina 
2010 20 4.0 - - 28 3.5 - - 25 5.0 
2011 20 4.0 - - 15 3.0 - - 25 5.0 
2012 153 3.6 134 2.1 15 3.0 - 3.0 - - 

Citluk 
2010 375 3.0 - - 192 3.2 9 1.7 135 3.0 
2011 330 3.0 - - 75 1.5 7 1.3 80 2.0 
2012 225 3.0 - - 45 1.5 6 1.5 36 1.8 

Mostar 
2010 42 1.9 7 1.8 12 1.7 3 1.5 40 2.0 
2011 61 2.1 10 1.9 5 1.8 2 1.7 23 1.8 
2012 103 2.2 24 2.0 17 1.9 13 1.9 8 1.2 

Jablanica 

2010 - - - - 100 5.0 40 5.0 150 5.5 
2011 - - - - 100 5.0 40 5.0 150 5.5 
2012 - - - - 20 1.0 4 1.0 23 0.8 

Konjic 
2010 12 2.0 5 2.5 300 2.5 40 2.0 75 3.0 
2011 10 2.5 6 3.0 180 3.0 30 2.5 66 3.0 
2012 5 0.5 2 1.0 35 0.5 7 0.5 17 0.8 

Neum 
2010 188 2.5 20 2.0 178 2.5 - - 56 7.0 
2011 225 3.0 40 4.0 284 4.0 - - 63 7.0 
2012 210 3.0 50 5.0 280 4.0 - 4.0 54 6.0 

Prozor/ 
Rama 

2010 15 2.5 2 2.0 40 2.0 1 1.0 120 4.0 
2011 21 3.5 4 3.5 66 3.0 3 3.0 120 4.0 
2012 20 2.0 1 1.0 15 1.5 1 1.5 60 2.0 

Ravno 2010 80 4.0 - - 75 2.5 15 1.5 50 5.5 
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2011 100 5.0 - - 80 4.0 40 4.0 - - 
2012 120 4.0 - - 80 4.0 40 4.0 - - 

Stolac 
2010 270 3.0 - - 120 3.0 16 2.5 6 0.6 
2011 285 3.0 - - 135 3.0 16 2.5 60 6.0 
2012 270 3.0 - - 12 3.0 16 3.0 60 6.0 

Grude 
2010 240 3.0 - - 400 2.5 - - - - 
2011 352 3.2 - - 336 2.8 - - 360 2.4 
2012 357 3.1 - - 335 2.7 - - 432 2.4 

Ljubuski 

2010 456 2.4 - - 357 2.3 - - 510 3.4 
2011 463 2.5 - - 372 2.4 - - - - 
2012 456 2.4 - - 368 2.3 - - 495 3.3 

Posusje 
2010 411 2.4 4 2.2 195 2.1 2 2.2 112 0.7 
2011 408 2.4 4 2.2 20 2.2 2 2.1 129 0.8 
2012 256 1.6 3 1.4 125 1.3 2 1.8 64 0.4 

 

Municip
ality Year 

Wheat Rye Barley Oat Corn 

Produe
ction 

(t) 

Yield 
(t/ha) 

Product
ion 
(t) 

Yield 
(t/ha) 

Product
ion 
(t) 

Yield 
(t/ha) 

Product
ion 
(t) 

Yield 
(t/ha) 

Product
ion 
(t) 

Yield 
(t/ha) 

Kupres 
2010 - - 24 2.0 255 1.5 33 1.5 - - 
2011 8 2 20 2.0 225 1.5 38 1.5 - - 
2012 6 2.0 27 2.0 225 1.5 54 1.2 - - 

Livno 
2010 1300 2.3 240 2.4 3392 1.6 48 1.2 16 1.6 
2011 1311 2.3 240 2.4 3392 1.6 52 1.3 17 1.7 
2012 1344 2.1 231 2.2 3180 1.5 48 1.2 17 1.7 

Tomi- 
slavgrad 

2010 1857 4.5 600 4.0 1575 3.5 60 3.0 - - 
2011 1320 4.4 880 4.4 1520 3.8 64 3.2 - - 
2012 2200 4.0 800 4.0 1500 3.0 56 2.8 - - 

(Source: Federal Institute for Statistics) 

 
In general, we can say that the production of the cereals, which have been covered by this 
analysis, is either stagnating or has a tendency of decreasing, which was more prominent in 
production of all crops, in 2012, in municipalities, where weather conditions are less 
favourable than in other municipalities.  

The available data on yield of certain crops lead to a conclusion that, in most cases, the yield 
is much lower than the average yield in the Federation of BiH and Republika Srpska. This is 
linked with the small total production of cereals in some of the mentioned regions, so no 
investments are made in order to improve the agro-technical measures that would increase the 
yield.  

As mentioned before, the territory of Livno municipality stands out as the region with the 
biggest production. Its production of barley was around 3392 t in 2010 and 2011, while the 
production slightly dropped in 2012 and amounted to 3180 t. As far as the yield is concerned, 
Neum municipality is on the top of the list. It produced 7 t/ha of corn in each of the three 
years under observation. This means that this area is extremelysuitable for production of this 
crop.  
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2. CHARACTERISTICS OF MAIN TYPES OF SOILS ON THE 
TERRITORY OF HERZEGOVINA 

 
The existence of a large number of different types of soils in the Herzegovina region is caused 
by heterogeneous geological composition and other pedogenetic factors and processes. 

The spatial distribution of soils in the Herzegovina region is shown on a pedological map ( 
Image 2). The mentioned pedological map of the Herzegovina region and the accompanied 
legend have been obtained from the Federal Agro-pedology Institute. The map was made on 
the basis of data from the Basic Pedological Map of BiH, whose scale is 1:50 000, relevant 
sheets and interpretations.  

The legend of the pedological map (Table 19) contains the mapped units, their area and share. 
It can be seen that the total of 60 mapped units were singled out and that three of the mapped 
units are areas under water, which occupy 1.37% of the Herzegovina region. One mapped unit 
represents inhabited places (0.07%), while the remaining 56 mapped units are the soil units. 
The mentioned mapped units of soil are mostly complex land combinations composed of one 
to three different types of soils.  
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Image 2:Pedological map of the Herzegovina region. 
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Table19: Legend of the pedological map of the Herzegovina region 

    Mapped 
unit ID 

Type of soil according to National 
Classification Area (ha) Share (%) 

1 Deposoles- Landfill 147.67 0.01 
2 Dystric Cambisol 29,242.16 2.43 
3 Dystric Cambisol+Regosol 296.97 0.02 
4 Eugley 20,317.57 1.69 
5 Eugley+Eutric Cambisol 83.77 0.01 
6 Eutric Cambisol 35,791.03 2.97 
7 Eutric Cambisol+Fluvisol+Eugley 774.22 0.06 
8 Eutric Cambisol+Luvisol 519.72 0.04 
9 Eutric Cambisol+Regosol 1,401.10 0,12 

10 Eutric Cambisol+Terra Rossa 3,272.68 0.27 
11 Fluvisol 31,109.12 2.59 
12 Histosol (peat) 6,310.43 0.52 
13 Humofluvisol 2,844.70 0.24 
14 Humogley 1,062.42 0.09 
15 Humogley+Dystric Cambisol 791.54 0.07 
16 Lake 9,498.25 0.79 
17 Calcocambisol 130,240.22 10.82 
18 Calcocambisol+Calcomelanosol 17,369.37 1.44 
19 Calcocambisol+Calcomelanosol+Regosol 13,887.61 1.15 
20 Calcocambisol+Luvisol 1,259.99 0.10 
21 Calcocambisol+Regosol 10,557.33 0.88 
22 Calcocambisol+Terra Rossa 9,362.67 0.78 
23 Calcocambisol+Terra Rossa+Regosol 47,395.91 3.94 
24 Calcomelanosol 111,002.31 9.22 
25 Calcomelanosol+Dystric Cambisol 316.54 0.03 
26 Calcomelanosol+Calcocambisol 220,846.24 18.35 
27 Calcomelanosol+Calcocambisol+Eugley 51.98 0.00 
28 Calcomelanosol+Calcocambisol+Gleysol 2,377.65 0.20 
29 Calcomelanosol+Calcocambisol+Regosol 126,830.34 10.54 
30 Calcomelanosol+Calcocambisol+Terra Rossa 7,336.53 0.61 
31 Calcomelanosol+Ranker 2,284.28 0.19 
32 Calcomelanosol+Regosol 22,208.42 1.85 
33 Calcomelanosol+Regosol+Calcocambisol 74,253.89 6.17 
34 Lithosols 49,332.19 4.10 
35 Lithosols+Eutric Cambisol 1,644.52 0.14 
36 Lithosols+Calcomelanosol 12,468.21 1.04 
37 Lithosols+Calcomelanosol+Calcocambisol 8,289.06 0.69 
38 Lithosols+Calcomelanosol+Regosol 20,487.18 1.70 
39 Lithosols+Ranker+Dystric Cambisol 1,774.45 0.15 
40 Luvisol 2,249.47 0.19 
41 Sea 2,362.96 0.20 
42 Inhabited area 875.75 0.07 
43 Ranker 4,136.89 0.34 
44 Ranker+Dystric Cambisol 15.410,96 1,28 
45 Ranker+Eutric Cambisol 3,494.18 0.29 
46 Ranker+Eutric Cambisol+Dystric Cambisol 1,335.44 0.11 
47 Regosol 21,505.81 1.79 
48 Rendzina 10,053.99 0.84 
49 Rendzina+Eugley 1,384.50 0.12 
50 Rendzina+Eutric Cambisol+Regosol 769.70 0.06 
51 Rendzina+Eutric Cambisol 45,066.40 3.75 
52 Rendzina+Eutric Cambisol+Regosol 1,450.49 0.12 
53 Rendzina+Ranker+Dystric Cambisol 1,806.36 0.15 
54 Rendzina+Ranker+Eutric Cambisol 4,115.01 0.34 
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On the basis of the data contained in the table above, we can see that the structure of the 
mapped soil units consists of a total of eighteen types of soil, which belong to two soil groups 
– automorph and hydromorphic soils.  

2.1. Automorph soilshave a dominant share in the total area of soils/land in Herzegovina. 
These soils are outside the reach of flood waters and groundwater. Individual types of 
automorph soils are described in the further text.  

2.1.1. Lithosols (rocky areas)are shallow soils (up to 20 cm). They are predominantly 
composed of weathered skeleton and small amounts of fine earth fractions (up to 10%). In 
most cases they are created by physical weathering and eroding of fine particles and skeleton. 
Lithosols constitute a (A)-R profile. This soil is very dry with low water capacity and low 
level of nutritiveness. Due to its dryness and very small quantity of organic matters, biological 
activities are very poor.  

Using lithosolsin crop production is very difficult. The profile depth, content of fine earth 
fractions and slopes represent the key limitations.  

 
 

Image 3: Lithosols(rocky area) (Source: R. Coric). 
 

The share of lithosols in the Herzegovina area is significant. It appears to be the only type of 
soil in mapped unit 34 (4.10%) and a dominant part of the soil combination in the mapped 
units 35,36,37,38 and 39. 

2.1.2. Regosol– unlike the rocky areas, regosol is created on unconsolidated master 
substrates. Its pedological depth is very small too, but its ecological depth is bigger, so the 
fertility of this type of soil is bigger in comparison to lithosols. The type of the profile 
structure is (A)- C.  

55 Rendzina+Regosol 301.57 0.03 
56 River 4,538.28 0.38 
57 Terra Rossa 42,025.47 3.49 
58 Terra Rossa+Calcocambisol 4,598.72 0.38 
59 Terra Rossa+Regosol 190.59 0.02 
60 Vertisol+Calcocambisol 589.08 0.05 

  Total 1,203,301.82 100.00 
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According to their chemical composition, these soils can be very different, which naturally, 
depends on the substrate on which the soil was formed. This is particularly relevant in terms 
of soil reaction, which can range from acidic to alkaline. It contains very little humus, less 
than 1%, so, in case this type of soil is converted into cultivated land, humization represents 
the fundamental agro-technical measure needed to raise the fertility level. This type of soil is 
appropriate for vineyards, olives and vegetables, provided that irrigation is ensured.  

In the Herzegovina region regosol is the only type of soil in the mapped unit 47 and a 
secondary type of soil in the following mapped units: 3,9,19,21,23,29,32,38,50,52,55 and 59. 
The largest areas of this type of soil in Herzegovina can be found on the territory of Mostar 
municipality.  

 
Image 4: Regosol on flysch (Source: A. Skoric, 1977). 
 

2.1.3. Calcomelanosol(limestone-dolomite black soil)is a shallow soil, whose depth is up to 
30 cm. This type of soil is mainly formed in mountainous zones at altitudes between 900 and 
1600 meters, but it can also be found in lower areas, especially on steep slopes and cliffs. 

Calcomelanosol is a soil whose depth does not exceed 25 cm. It has a molic (Amo) or organic 
(O) horizon that lies directly on a firm and clear limestone or dolomite. The soil is non-
carbonated and rich with humus, which gives it a dark brown or black color. Organogenic 
black soil can contain more than 25% of humus. Organic-mineral black soils have a smaller 
content of humus, while those, which have turned brown, contain even less humus.  

 
Image 5: Calcomelanosol (Source: Resulovic and associates, 2008). 
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This type of soil has a very low content of physiologically active phosphorus and medium 
content of potassium, particularly the calcomelanosols formed on dolomites.  

They are well aerated, permeable and structured soils. In general, we can say that pedo-
physical and pedo-chemical characteristics of calcomelanosol are good and favorable, but, 
due to their shallow ecological depth and frequent incidence of slopes, this type of soil is not 
convenient for intensive crop production.  

Mountain pastures are dominant on the areas covered with limestone-dolomite black soil.  

Calcomelanosol is a widespread type of soil on the territory of Herzegovina. It occupies a 
significant land area. In the mapped unit 24 it is the only type of soil (9.22%). It is a dominant 
type of soil in the mapped units 25,26,27,28,29,30,31,32 and 33 and a secondary type in the 
mapped units 18,19,37 and 38. 

2.1.4. Rendzinais a type of soil formed on loose carbonated substrates, so the ecological 
depth of this soil is increased. This type of soil constitutes anA-AC-C profile. These soils 
have good physical properties, with loam or loamy-clayey texture, often skeletal, with a stable 
structure, permeable and warm. Humus content in rendzina soil ranges from considerable to 
high. Soil reaction ranges from neutral to slightlyalkaline. It contains up to 20% of carbonates. 
The water-permeability and aeration are good. The soil has a considerable amount of plant 
nutrients. Rendzina soils formed on marl are the most fertile of all rendzinasoils,while those 
formed on limestone and dolomites are the least fertile, although good mountain pastures can 
be found on rendzina soils formed on dolomites. If situated at opportune relief positions, they 
are suitable for growing various agricultural crops.  

As far as the Herzegovina region is concerned, rendzina is the only 
soil type in the mapped unit 48 (0.84%) and a dominant type in the 
mapped units 49,50,51,52,53,54 and 55. The largest areas of this 
type of soil can be found on the territory of Livno and Tomislavgrad 
municipalities. 

 

Image 6: Rendzina (Source: R. Coric). 

2.1.5. Ranker (humus silicate soil) is formed on non-carbonated, firm and loose parent 
substrates and constitutes either an A-C or A-R profile. This is a shallow soil, whose depth is 
between 10 and 40 cm, although a loose substrate can sometimes thicken the ecological depth 
of the soil.  

In most cases the soil is skeletal and fine earth fractions are most often loamy. The soil is very 
permeable with low water capacity. Its chemical characteristics are most often favorable, 
except for soil reaction of its dystric forms.  

Rankers on loose substrates, which have bigger ecological thickness, may be used as 
ploughed land, most often for production of spring cereals and potato.  
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In the territory of Herzegovina this type of soil is the only type present in the mapped unit 43, 
a dominant type in 44,45 and 46 and a secondary type in 31,53 and 54. The largest areas of 
this type of soil in Herzegovina can be found in the following municipalities: Tomislavgrad, 
Kupres, Konjic and Prozor/Rama.  

 
Image 7: Ranker on serpentine (Source: A. Skoric, 1977) 

 
2.1.6. Vertisolconstitutes an A-C profile. It is formedon clays,predominantly of smectite type 
ones. Although the soil is argillaceous, it has relatively good pedo-physical characteristics, it 
is permeable and plastic. This type of soil is rich with humus. Soil reaction ranges from 
neutral to slightly alkaline (pH 6.5-8.0).  

Vertisol is convenient for growing field crops, although it is most often located on a slightly 
wavy or hilly terrain. Provided that climate conditions in a certain area are satisfactory, this 
soil can also be appropriate for vineyards and especially for orchards.  
 
According to data obtained from the Federal Agro-pedology Institute, as far as the 
Herzegovina region is concerned, vertisol is a dominant soil type in the mapped unit 60, but 
only in the part that belongs to Nevesinje municipality (it occupies 0.63% of the municipal 
territory). 
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Image8: Vertisol (Source: Resulovic and associates, 2008). 
 

2.1.7. Terra Rossais the soil type formed on firm limestone and dolomites at altitudes up to 
500 m. On the territory of Herzegovina it can be found in several different forms: shallow (up 
to 40 cm), medium (40-70 cm) and deep (>70 cm). There are also two subtypes: typical and 
lessivated Terra Rossa.   
 
According to their physical attributes, terra rossa soils are good soils and, despite the fact that, 
in most casestheir mechanical composition is rather heavy, clayey loam and loamy clay, they 
have good permeability and are warm. As far as soil reaction is concerned, it ranges from 
slightly alkaline to neutral, with pH values of 5.5-6.5. In case it contains limestone 
fenocrystals, terra rossa soil can also be slightly carbonated. Terra rossa soil contains only 1-
2% of humus, very little physiologically active phosphorus and a bit more physiologically 
active potassium.  

 
Image 9 and image 10: Terra Rossa (Source: R. Coric). 

 
Shallow terra rossa is not suitable for ploughing due to its shallowness, but even more so due 
to its rockiness, while medium, and,especially deep terra rossa soils are very suitable for 
various types of agricultural production (vineyards, tobacco and fruit-growing, and stone 
fruits in particular).Extremely good results are achieved by irrigating the agricultural crops 
cultivated on terra rossa soils.  
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Terra rossa is the only soil type in the mapped unit 57 (3.49%), a dominant type in units 58 
and 59 and a secondary type in the mapped units 10,22,23 and 30. The largest areas of this 
type of soil in Herzegovina can be found on the territory of the following municipalities: 
Ljubuski (the most-represented soil type in the municipality), Grude, Siroki Brijeg, Citluk 
(the most-represented soil type in the municipality) and Mostar.  

2.1.8. Calcocambisol(brown soil on limestone and dolomites) is the soil type formed on 
limestone and dolomites at various altitudes, but it mostly exists in upland and mountainous 
areas, which are often rocky and stony. Calcocambisol constitutes anA- (B)rz – R profile. In 
terms of its thickness, which goes up to 40 cm in shallow soils, 70 cm in medium soils and 
over 70 cm in deep soils, rockiness and skeletal features, this is generally a very 
heterogeneous soil.In addition to limestone-dolomite black soil, calcocambisol is the most 
represented type of soil in the Herzegovina area. Naturally, the situation is the same or 
different if we analyze its representation in individual municipalities in the Herzegovina 
region (this is the most-represented type of soil in Siroki Brijeg, Grude and Eastern Mostar 
municipalities). 

Pedo-physical attributes of calcocambisol are good. It is specific for its loamy or rather heavy 
mechanical composition and very well expressed polyedric structure.  

The entire solum is non-carbonated, while the soil is slightly acidic, usually between 6 and 
6.5. It contains little physiologically active phosphorus and a mid-level of physiologically 
active potassium.  

The features of this type of soil, which are relevant for production, are conditioned by the 
solum depth, rockiness, terrain slopeness and area of elementary aerials of the soil. Deep and 
medium deep calcocambisol, which are formed at lower altitudes and on mild slopes, are used 
as ploughed land. Otherwise, this type of soil is under forests.  

 
Images 11 and 12: Calcocambisol (brown soil on limestone) (Source: Resulovic and associates, 2008) 
(Source: R. Coric). 

As one can see on the pedological map of the Herzegovina region, calcocambisol is the only 
type of soil in the mapped unit 17, a dominant type in the mapped units 18, 19, 20, 21, 22 and 
23, and a secondary type in the mapped units 26, 27, 28, 29, 30, 33, 37, 58 and 60. 
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2.1.9. Eutric cambisol(eutric brown soil)is formed on extremely different cliffs, including 
carbonated ones or those rich with bases, but it is never formed on limestone. Acidic cliffs are 
also not an option. According to its mechanical composition, this soil mostly ranges from 
loamy to clayey-loamy soil in horizon A and clayey-loamy in horizon B. The structure is 
favorable and stable, which precipitates the permeability and good water-air ratio of this type 
of soil. These soils can be more than 100 cm deep. If this is not the case, loose substrate 
increases their ecological depth.  

The chemical features are very favorable, particularly the soil reaction, which ranges from 
neutral to very slightly acidic (pH in water 6-6.5),which is a very convenient environment for 
most cultivated crops.  

In general, the eutric brown soil belongs to the most-suitable soils for crop production in the 
Herzegovina region.  

 
Image 13: Eutric cambisol (eutric brown soil) (Source: R. Coric). 
 
The eutric brown soil is a dominant type of soil in the mapped unit 6 (2.97%), one of the 
dominant types in the mapped units 7,8,9 and 19, and a secondary type of soil combinations 
in the mapped units 35,45, 46,50,51 and 52. The largest areas of this type of soil in 
Herzegovina can be found in the following municipalities: Mostar, Konjic, Prozor/Rama, 
Nevesinje, Citluk, Livno and Stolac. Therefore, it is obvious that this type of soil is widely 
distributed, while the way of its use (selection of crops) depends, to a great extent, on climate 
conditions in individual regions.  

2.1.10. Luvisol (lessivated soil) is the type of soil characterized by profile structure A–E–B–
C or A–E–B–R. It is formed on loose or firm parent substrates, like flysch, marl, calcarenite 
or solid Mesozoiclimestone. This type of soil washes out and eluviates in the upper part of the 
profile, while the drainage of water is slowed down in the deeper zones of the profile, which 
are enriched with clay particles.  

Physical characteristics of luvisol are relatively favorable, while the chemical ones are not. 
The increased density in the illuvial horizon, instability of structural aggregates, acidic soil 
reaction and lack of organic matters represent the key limitations.  

This soil is usually formed on flat or somewhat flat positions, so most of them are used for 
ploughing, orchards, and, provided the climate conditions allow, vineyards.  
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Naturally, prior to planting the above-mentioned seedlings, it is important to perform the 
necessary agro-technical measures in order to prepare the soil/land.  

 
Image 14: Lessivated soil from brown soil (Source: R. Coric). 
 
In the Herzegovina region this is a dominant type of soil in the mapped unit 40 (0.19%) and 
secondary type in the mapped units 8 and 20. On the basis of data obtained from the basic 
pedological map of BiH, the largest areas of this type of soil in Herzegovina can be found in 
Mostar municipality. Through an additional survey (Coric, 2009) it was determined that a 
significant area of this type of soil can also be found in Citluk municipality and that it is 
mainly under vineyards.  

2.1.11. Dystric cambisol (dystric brown soil)is formed on acidic rocks, so it is referredto 
as“acidic brown soil.”It is characterized by humus horizon, which is ochric - Aoh or umbric, 
usually at higher altitudes, while a cambic (B)v horizon is situated underneath it.  

In general, dystric cambisol has favorablephysical features, while its chemical features are 
unfavorable, which primarily refers to the acidity of the soil (pH values in water are below 
5.5), so the soil is not suitable for growing most of the agricultural crops.  

The areas on which this type of soil was formed are primarily suitable for forests (a high level 
of quality fir tree, beech-fir and juniper forests is achieved on these soils) and grasslands, 
while only the deeper soils, which are more favorable in terms of texture, relief and altitude, 
are used for agricultural production. The following agricultural crops are cultivated on it: 
potato, oat, rye, cabbage and some types of fruit (acidophilic types). 
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Image 15: Dystric cambisol (Source: A Skoric, 1977). 
 
In the Herzegovina region dystric cambisol is the only type of soil present in the mapped unit 
2 (2.43%), a dominant type in the mapped unit 3 and a secondary type in 15,25,39,44,46 and 
53. The largest areas of this type of soil in Herzegovina can be found in the following 
municipalities: Konjic (the second most-dominant type), Gacko (the second most-dominant 
type), Nevesinje and Kupres. 

2.1.12. Deposoles(landfill soils)is formed by dumping various materials, which are dug out 
during surface interventions and other interventions in mines, power plants, destruction of 
buildings etc. It also includes waste from households. The material is very diverse in terms of 
its morphological, physical and chemical features.  

Recultivation measures represent the key measures for repairing deposoles.  

Deposoles is presented in the mapped unit 1 (0.01%) on the above pedological map.  

 
Image 16: Deposoles(Source: Resulovic and associates, 2008). 
 
2.2. Hydromorphic soilsare formed due to excessive wetting by precipitation or other 
waters of various origins (watershed and/or floods and/or groundwater). 

2.2.1. Fluvisol (alluvial soil) is formed alongside rivers, and in fields that are flooded or were 
flooded until recently (Livanjsko Polje, Popovo Polje, Mostarsko Blato and so on) and next to 
lakes. Therefore, watercourse and drainage areas are important for the creation of this type of 
soil. Fluvisol profile is characterized by layers, except on its surface, where poorly-developed 
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initial humus accumulative horizon or anthropogenic horizon, in case the soil is cultivated,can 
be found.  

This type of soil is predominantly carbonated and has an alkaline pH reaction. It contains very 
little humus, very little phosphorus, a bit more potassium and low amount of nitrogen.  

According to its texture, alluvial soil can be: sandy, loamy and clayey. Its depth to the gravel 
layer is different and ranges from very shallow (up to 40 cm) to very deep (more than 120). 
The soil does not have a developed structure, but, in case it has not been flooded, it can have 
very favorable water-air characteristics.  

Usability of this soil primarily depends on frequency and duration of floods and depth of the 
soil from surface to the gravel layer. In order to improve the usability of this type of soil, it is 
necessary to arrange the water regime of the soil in the wider area, prevent abrupt release of 
water from hydro-electric plants and stop flooding. Provided that the water regime in the 
wider area has been put under control, this type of soil can have a significant production 
value.  

 

Image 17: Fluvisol  (Source: R Coric).  Image 18: Fluvisol, anthropogenic(Source: Resulovic  
and associates, 2008). 
 

In the territory of Herzegovina fluvisol is present in the mapped unit 11 (2.59%), while the 
largest areas of this type of soil can be found in the following municipalities: Tomislavgrad, 
Capljina, Trebinje, Ljubuski, Mostar, Grude and Ravno. 

2.2.2. Humofluvisol (fluvial meadow soil)appears on elevated parts of river valleys, so the 
appearance of water and its dynamics in the profile is conditioned by topography. It is 
important to point out that the excessive amount of water does not affect the surface parts of 
this profile.  

On the surface of its A-C-G profile structure there is a humus accumulative molic horizon, 
whose thickness ranges between 15 and 40 cm. A layered substrate, which can consist of up 
to 10 or more thinner layers of various stratigraphic structures, lies underneath it.  

Physical and chemical features of humofluvisol are very good. In fact, humofluvisol mostly 
has a good texture and structure, because of its predominant loamy forms with crumbly and 
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stable structure, which enables good water and air permeability of the soil. This is why water 
is not usually found on the surface of this type of soil.  

Its chemical features are good as well. The soil reaction is favorable - pH 7.0-8.2. In most 
cases these are carbonated soils, just like fluvisol. They contain 3-5% of humus. 

As far as its use is concerned, this soil is exclusively used as ploughed land (field crops and 
vegetables) and, rarely, meadows.  

On the territory of Herzegovina humofluvisol is the only type of soil presented in the mapped 
unit 13 (it occupies0.24% of the Herzegovina region). The largest areas of this soil can be 
found in Ljubuski municipality (1,575 ha, or 5.33% of the total area). 

2.2.3. Eugley (wetland gleysoil) 
This soil is characterized by excessive wetness within 1 meter of its depth, primarily by 
groundwater and stagnating surface waters, and sporadically and temporarily by flooding and 
mountain drainage waters, which flow into the groundwater. This type of soil is formed on the 
lowest relief positions. Therefore, its profile structure is an A–Gso- Gr.  

The unfavorable water regime represents the fundamental limitation of this type of soil. The 
porosity of these soils is high, but there is a disproportion between the soil's capacity for water 
and air. The air capacities are minimal, so intensive melioration measures are needed in order 
to drain the excess water.  

Chemical features of this soil are good. This soil is either neutral or lightly alkaline, with pH 
values ranging between 7 and 8.5. The quantity of humus is very high, amounting to 5-10% in 
mineral and more than 10% in humus sub-types. Humus is not always of the best quality and 
has the characteristics of aquatic humus. The humus horizon is rather deep and can go up to 
40 cm. The soil contains up to 20% of carbonates.  

 

 

Image 19: Humofluvisol (Source: A. Skoric, 1977). 
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Wetland gleysoil is conditionally favorable, with very little usability, high potential fertility 
and low actual fertility, which can be improved by hydro-melioration. Therefore, it is 
necessary to “remove” the excess waters in order to be able to use the wetland gleysoil more 
intensively.  

In the mapped unit 4 this is the only type of soil, a dominant type in the mapped unit 5 and a 
secondary type in 7, 27 and 49.  

 
Image 20: Wetland gleysoil (Source: Resulovic and associates, 2008). 
 
2.2.4. Histosol(shallow peat)is the type of soil characterized by the accumulation of more 
than 30% of incompletely decomposed organic matters in anaerobic conditions. The peat 
constitutes a T-G profile. 

Peat soils have good water retention and absorb the amount of water that is several times their 
own weight. The amount of organic matters varies, just like the depth of the peat horizon. We 
divide natural shallow peats into: shallow, where the peat horizon ranges from 30 to 50 cm, 
medium(50-100 cm)and deep peats, where the depth of the peat horizon is more than 100 cm.  

On the pedological map of Herzegovina peat soil is presented as the only type of soil in the 
mapped unit 12 (it occupies 0.52% of the Herzegovina region)in the following municipalities: 
Livno (3,749.80 ha), Capljina (2,058.75 ha) and Stolac (501.88 ha). 

On karst fields peats can be meliorated, while it is impossible to drain water from peat soils in 
crypto depressions (e.g. Hutovo Blato), as the water drains into the area from all sides, so 
these areas represent very good ecological reservations for wetland birds and game.  
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Image 21: Hutovo Blato (Source: http://www.bljesak.info). 

2.2.5. Humogley (marsh dark soil) 
On the basis of data obtained from the Federal Agro-pedology Institute, in the Herzegovina 
region humogley is present in Gacko municipality only. It is the only soil type in the mapped 
unit 14 and a dominant type in 15.  

Humogley constitutes anAmo,a-Gso-Grprofile structure.  

Water regime represents the biggest limitation of this type of soil, because groundwater is 
near the surface during the winter-spring part of the year.  

In case detailed hydro-melioration measures have been introduced, this soil becomes very 
suitable for cultivation of field crops due to its high potential fertility.  

 
Image 22: Humogley (marsh dark soil)(Source: Resulovic and associates, 2008). 
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2.2.6. Gleysol 
This type of soil is a subsidiary type of soil combinations in the mapped unit 28. Considering 
the fact that gleysol occupies a very small area in the Herzegovina region, it will not be 
described in detail in this document.  
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3. CONVENTIONAL, INTEGRAL AND ORGANIC PRODUCTION 

3.1. Conventional agriculture 
 

In addition to industry and traffic, conventional agricultural production is the biggest source 
of environmental pollution. We can also say that such type of agricultural production is a 
victim of an intensive influence of environmental polluters, including chemization of land.  
 
Besides that, conventional agriculture causes other ecological degradations, including reduced 
activity and diversity of flora and fauna, erosion of soil and loss of humus, eutrophication of 
water and other types of degradations. Intensiveconventional production treats soil as a 
substrate, which supplies crops with nutrients, without taking care of maintaining soil fertility 
or loss of humus, loss and distortion of soil structure, reduction of an effective soil depth, 
inputs of remnants of heavy metals and pesticide residue.  
 
Also, acidification of soil, which is primarily caused by the use of mineral fertilizers, 
represents a problem in conventional agriculture. In conventional production large areas are 
influenced by salinization, which is caused by excessive irrigation.  
 
Washing out of nutrients from mineral fertilizers and pesticide residue into groundwater is 
another consequence of conventional agriculture. Washing out of nitrogen represents a special 
problem, as its presence in drinking water gradually leads to consequences on human health.  
 

3.2. Integral production 
 
Conventional agriculture cannot be a priori dismissed in contemporary approaches, but some 
negative environmental consequences, which cannot be ignored, are being considered more 
and more often. Therefore, some alternative forms of food production have a big chance in the 
future, because conventional agricultural production is based on the use of synthetic chemical 
materials in order to increase biological potentials.  
 
A contemporary agricultural development implies an integration of economic growth and 
environment. They are led by a principle that “there should be no pollution”, while the 
standards are adjusted in accordance to the capacities and best possible options for 
environment. A protected environment is the basic framework, which determines the field and 
direction of development and sets permanent and strict limitations of the development.  
 
According to the standards applied in developed countries, integralsustainable agriculture is 
based on principles of adjusting of plant production to habitat conditions and optimal use of 
agricultural eco-systems. This concept of agricultural development was designed due to a 
pressure caused by an energy crisis and the need for a more rational approach towards the 
available sources of energy, but even more so, due to pressure caused by harmful influence of 
intensiveconventional agriculture on natural resources, primarily on soil and water.  
Integral agriculture implies undertaking economic and political measures and activities aimed 
at integrating socio-economic principles and the care for environment, by making sure that the 
following conditions are met at the same time: 

• achieved level of production is either maintained or increased, 
• production risk is reduced (security), 
• natural resources are protected and degradation of soil and water prevented, 
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• economic justification is ensured (cost-effectiveness), 
• social acceptability of the system is ensured.  
 

Practical solutions along the lines of the above-mentioned requirements have not been strictly 
determined. Cultivation interventions in agricultural production vary, but they are based on 
the following principles: 

• crop sequence must suppress weed, causes of diseases and pests; unconditional 
application of legumes that ensure supply with nitrogen through the process of fixation; 
and reduction of a risk from erosion, 

• crop protection strategy must be harmless for natural eco-systems, neighboring 
agricultural fields and consumers, which includes an integral protection of crops, which 
reduces the need for pesticides, use of resistant cultivars and biological fight against 
pests, 

• conservation of soil should be conducted and maximal use of organic fertilizers and 
green manure ensured, 

• selection and application of synthetic chemical materials, which have been proved 
harmless for human health, 

• integralsustainable agriculture and, within such agriculture, production of ecologically 
controlled food.  

 
Integral agriculture and all of its alternative forms rely on natural conditions in a habitat. The 
standards of sustainable agriculture in the EU countries have become stricter.  
The European trends in environmental protection are expanding, irrespective of the type of 
production in question. Efforts are made to put general adopted principles under control 
through monitoring, inspectional supervision, certification processes and so on. This 
particularly refers to mineral fertilizers and nutrients: 

• pesticides (chlorinated hydrocarbons, organic phosphates and carbonates), 
• polychlorinated biphenyls (PCB), 
• heavy metals, potentially toxic elements (Cd, Hg,Pb,Mo, As,Co, Ni, Cu, Zn, Mn, Ag), 
• bio- stimulators,  
• drugs (antibiotics, sulphonamids etc.). 

 
Considering the general complexity and character of diffuse pollution from the aspect of 
agriculture as a potential source of pollution, the only way to provide food for humankind and 
preserve resources from degradation, protect the entire eco-system and, thus, improve the 
quality of life on Earth, can only be done through implementation of good agricultural 
practices.  

3.3. Organic production 
 
Basic terms and definition of organic production 
Organic production is spoken about a lot. It is important to point out that organic production 
of food is based on a balance in the soil – air – water – crops system.  

It is necessary to define what organic, ecological or biological agriculture is. One can say this 
type of agriculture has a useful effect on the soil, humans, animals and crops, that it does not 
interfere with the natural balance and harmonious development in nature, that it does not 
cause the disappearance of plant and animal species and that its products are grown in a 
natural way. This means they are grown in the same way as it happens in the nature, 
spontaneously and with human interventions, which do not derange the natural processes.  
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The following definitions by international organizations are considered dominant: 

• The European Union – Council's regulation number 2092/91 (Article 2): Agricultural 
production in which agricultural and food items have been obtained on the basis of 
organic matters and without the use of synthetic-chemical matters is regarded: organic, 
biological or ecological.  

• FAO – UN's Food and Agricultural Organization and WHO– The World Health 
Organization:Ecological (organic, biological) agriculture is an integral system of 
production management, which improves and increases biodiversity, biological cycles 
and biological activity of soil.  

• The Ministry of Agriculture of the USA: Organic agriculture is a system of 
production, which avoids or significantly excludes the application of synthetic mineral 
fertilizers, growth regulators in crop production and additives in cattle food.  

• In Bosnia and Herzegovina:the term organic agriculture has been accepted and 
widely used.  

Organic (ecological, biological) agriculture is a very wide concept, which, according to 
IFOAM (International Foundation for Organic Agriculture, www.ifoam.org), is a system of 
sustainable husbandry in agriculture and forestry. It involves the breeding of plants and 
animals, production of food, raw materials and natural fibers, as well as processing of primary 
products. It uses ecologically, economically and socially justified and most optimal 
production and technical methods, interventions and systems, which use the soil fertility and 
available waters, natural characteristics of crops, animals and landscapes. The aim of organic 
agriculture is improving the health and productivity of mutually-dependent communities, 
soils, crops, animals and people. This type of production is nowadays regulated by state, 
regional and international standards. All steps in production, starting from the field to the 
table, are controlled and documented, while products arelabeled in an appropriate manner. In 
fact, in most countries in order to be able to sell a product under an organic (ecological or 
biological) label,the production process has to be subjected to certification and supervision 
and quality guaranteed by a third independent party.  

The international definition of ecological production is defined under internationally accepted 
standards with two key reference points: The Codex Alimentarius Commission, a joint 
international initiative by the UN’s Food and Agricultural Organization (FAO) and UN’s 
World Health Organization (WHO), dealing with food security and labeling issues. Therefore, 
organic agriculture and food are defined as production, handling, processing and distribution 
of food, which is organized, certified and labeled in accordance with laws and standards.  

A law on organic agriculture has not been adopted in FBiH. In practical terms, this means that 
anyone can label and refer to his/her products as organic, ecological or bio, irrespective of 
whether they were actually supervised or whether their quality is confirmed by a certificate or 
not. Unlike the Federation, Republika Srpska has adopted the Law on Organic Production of 
Food (“Official Gazette of Republika Srpska”, No. 75/04). The Agricultural Law in the 
Federation and Republika Srpska foresees the creation of a registry of organic products 
producers. Also, the Law on Financial Support to primary agricultural production in FBiH 
mentions, among other things, support to organic production, which has been realized over 
the past few years through covering the costs of certification or projects that fall under the 
category of rural development, although, as previously mentioned, there is no law on organic 
production and therefore no rulebooks that would refer to certification and registering of 
organic production and producers. Financial support for organic production is given in 
Republika Srpska as well. Such support can be obtained for preparation and introduction of 
certification or in the form of bonuses for certified crop production,providedthe conditions, 
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e.g. area, have been met. This right can be used in a transitory period as well, i.e. from the 
moment of accepting and introducing the norm to the moment of obtaining a certificate. 
Although there is no law in the Federation, organic agriculture has been present through the 
NGO sector for many years. On the territory of the whole country several international, as 
well as domestic, certification bodies have been active.  

Several international firms, dealing with auditing and certifying organic production, have 
been active in the Herzegovina region. They include: Swedish KRAV (ARANEA), Italian 
ICEA, German IMO etc. There are also Bosnian certification bodies: Organic Control, which 
was accredited by IFOAM’s agency IOAS (International Organic Accreditation Service), in 
accordance with IAC (IFOAM’s accreditation criteria) and ISO 65 and recognized for 
certification of organic products in third countries aimed for being sold on markets of EU 
member countries in accordance with EC’s Regulation No. 834/2007 and EC 1235/2008, 
BeHaBiocert. These certification bodies, either independently or in collaboration with 
European bodies, offer certification services on the territory of BiH, EU, USA, Japan. While 
products can be called and labeled organic irrespective of the certification process in the 
Federation, it is not possible to do it if they are to be exported, because such production and 
its labeling are subject to regulations abroad.  

Organic production can refer to crop production, cattle breeding, beekeeping, processing and 
handling, but also collecting and processing of wild plants and wild fruits. Certification of 
gathering and processing of wild plants represents a significant part of organic production in 
BiH, thereby in Herzegovina as well. Wild plants and wild fruits have a major share in export 
of organic products from BiH. Production of essential oils from wild plants, as well as drying 
and crumbling of plants in order to make tea and/or spices, is represented in Herzegovina. The 
result of this process is rarely an end product, but rather a raw material, which is then sold, 
mostly to EU and USA, in order to be further processed into the end product.  

In the territory of Herzegovina there are several companies, buying wild plants (secondary 
forest products),processing and selling them. They deal with a number of plant collectors. It is 
not so rare to see entire families gathering plants. The following plants are gathered in the 
Herzegovina region: sage, immortelle, heather, mushrooms, bay, junipers and other wild 
plants. For the sake of certification of wild products, we often see that large areas in BiH are 
declared as areas used for organic production, although in reality they are smaller. Those 
numbers refer to the areas on which the gathering of plants is allowed, which are far away 
from pollution sources, like industry, roads or conventional agriculture, which are not treated 
with pesticides and on which chemical fertilizers have not been used. In most cases, those are 
forests and forest farms, so this is not the land under organic production, but areas on which 
wild plants and fruits are gathered. The following are some of the companies active in the 
Herzegovina region: Andjelic from the Trebinje area, Roing Ljubuski, Pinus Blidinje.  

In addition to gathering and processing of wild products, there is also organic crop production 
in Herzegovina, while cattle breeding is almost not present at all. Producers or breeders are 
certified as independent producers or breeders or groups that belong to an association or legal 
entity. Production takes place on small plots or in greenhouses in which several different 
types of crops are cultivated. The selection of species depends on the region in which they are 
cultivated. Hence, at lower altitudes in Herzegovina, i.e. in municipalities with sub-
Mediterranean climate, like Mostar and Stolac, the following vegetables are produced: 
tomato, pepper, eggplant, cucumber, spring potato, spinach, Swiss chard in autumn sowing, 
onion and green beans, mostly in greenhouses, as well as watermelons, melons and squash in 
open spaces. Considering the fact that an intensive conventional production of those same 
cultures is present in those areas simultaneously and that the farms are mostly divided into 
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small plots and fragmented, it is difficult to find suitable plots, which are far away and 
protected from potential contamination from neighboring parcels. Therefore, it is more 
difficult to organize organic production. Besides that, it is difficult to organize the crop 
sequence due to the existence of small plots. Also, most of the types, which are found 
interesting for cultivation, belong to same crop families. This is one of the reasons why 
organic crop production is not present at all in certain municipalities in Herzegovina, for 
instance Capljina, or, in case it does exist, producers find it hard to satisfy the necessary 
conditions, so they have to be in a transitional period for years, like in Mostar and Stolac 
municipalities.  

As far as fruit growing is concerned, from the beginning of the supervision and certification 
processbreeders have registered nearly all the crops, which are usually cultivated in those 
areas: peaches, apricots, cherries, plums, apples, strawberries, pomegranates, figs and grapes. 
Out of the mentioned species, pomegranate and fig are the most suitable species for organic 
production, because very few pests attack them. Some of the mentioned species are attacked 
by a large number of pests in our conditions, so the cultivation of those species requires much 
more expertise and resources. This field of production faces similar problems: vicinity of 
parcels on which conventional production takes place, parallel production, i.e. cultivation of 
same crops in conventional and organic conditions, because producers are cautious and they 
do not want to organize their entire production in line with the organic agriculture principles. 
In addition, production of vegetables is often organized in the vicinity of or between fruit tree 
lines in orchards in order to use the available arable land. 

Eco–LineCompany, which deals with a large number of producers involved in organic 
production of fruit and vegetables on the territory of Herzegovina, is a significant producer in 
organic production. Besides the production of fruits and vegetables, there is also the 
production of pomegranate, sage and elder syrups. In addition to organic production, it also 
focuses on traditional products of Herzegovina, like dried figs, jams and fruit preserves. 
Other, smaller-scale producers of fruit and vegetables also exist in Herzegovina.  

Municipalities at higher altitudes, like Nevesinje and some places in Prozor/Rama 
municipality, which have a colder climate and pasture vegetation, are oriented towards field 
crop species like: potato, corn and cereals, as well as vegetables: carrot, beet, cabbage-like 
species and other vegetables on smaller plots (mainly gardens next to houses). Otherwise, 
they are covered with uncultivated land with natural vegetation. These areas are more suitable 
for this type of production due to fewer pests, bigger arable areas and the fact that, in most 
cases, neighboringplots are abandoned and uncultivated. The disadvantages of these areas are 
short-lived vegetation and a limited number of species that can be cultivated.  

A problem facing organic crop production in BiH in general is related to seeds and seedlings, 
which, according to requirements, should originate from organic production, or, in case of 
non-existence of such material, conventional non-treated materials can be used, but this is 
nearly impossible in the case of cereals and potato.  

In cattlebreeding production and processing we often speak about domestic ecological or 
organic products, but there is almost no certified production. On the market we can found 
domestic products labeled as eco or bio, but, as we said before, those products are not within 
the certification system. Standards and laws are slightly more complex and harder to be 
respected. A producer should first have a certified crop production or become associated with 
another producer, who would provide food for his cattle. Also, producers cannot fulfill the 
standards related to disposal and handling of liquid and dry fertilizers.  

In general, organic agriculture in the Herzegovina area is insufficiently represented.   
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4. CODEX OF GOOD AGRICULTURAL PRACTICES 
The fundamental principles of good agricultural practices generally include various aspects, 
which eventually contribute to good quality of products, preservation of environment and 
people's health. Those are primarily the following aspects: soil, water, air and aspects of crop 
production, protection of crops, animal production, health of animals and so on. The 
agricultural practices codex starts from the soil and encompasses an optimal combination of 
agro-technical measures, including application of crop protection agents with the aim of 
preserving the natural fertility of agricultural land, preventing environmental pollution and 
excessive use of mineral and organic fertilizers and other agro-chemicals, and making sure 
that cultivated crops or crop products used as food contain as little remnants of heavy metals, 
pesticide residues and other materials, including additives, as possible.  

The principles of good agricultural practices transformed into an integrated agricultural 
production include supervision, which defines the conditions of production, inspection 
mechanisms and certification of products with the aim of ensuring safety and quality in 
agricultural production and alleviating the harmful effects of agriculture on environment, as 
well as ensuring a responsible attitude towards the human population.  

Good agricultural practices imply the application of knowledge in using natural resources on 
sustainable principles in order to produce safe, healthy food and other agricultural products in 
a humane manner, while also ensuring cost-efficiency and social stability. It is necessary to 
know, understand, plan, measure, note down, control and manage the production system in 
order to achieve the set production and ecological goals. The methodology of good 
agricultural practices refers to specific production problems, like using methods of integral 
protection and sustainable agriculture.  

4.1. Benefits of good agricultural practice 
The following subjects benefit from production based on good agricultural practices:  

• agricultural producers through an additional value of their products and easier access 
to chains of sales; 

• consumers through better quality and safer food, which is produced in sustainable 
ways; 

• economy and industry through an additional profit from better products; 
• everybody through better environment. 

The good agriculture principles are defined by parameters and values, which have to be 
respected within the framework of production system and are periodically controlled by 
competent institutions. Using the principles of good agriculture as a guide, it is possible to 
define the way of work and production in any production system, while respecting a specific 
agro-eco system in each specific case.    

4.2. Practical implementation of codex of good agricultural practices 
The following principles have to be respected for a successful implementation of good 
agricultural practices codex: 

• Profile of agricultural production should be selected according to the soil and agro-
ecological conditions in that specific field; 

• Degradation of soil should be avoided, while previously degraded soil should be 
gradually recovered; 

• Fertility of soil should be maintained or improved by choosing appropriate methods of 
crop cultivation; 
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• Sampling of soil should be done with the aim of determining itsphysical-chemical 
features, including contamination with heavy metals and other organic pollutants 
(PAH),in order to get a reliable data on the condition, fertility and needs for improving 
the soil.  

4.3. Soil – fundamental principle of good agricultural practice 
In agriculture soil has an important production function and, being “a nonrenewable” value, it 
requires special attention during its use and maximal care about its fertility, structure, erosion 
and pollution. Agricultural areas in each region represent an irreplaceable, non-multipliable 
and limited natural resource of strategic importance for the total economic and social 
development.   

4.3.1. Sources of contamination 
 
When we speak about contamination of soil, we mainly use two terms. The term 
contamination usually refers to the content of pollutants in soil, which is significantly higher 
than the upper limits. The term “pollution” of soil refers to the content of a pollutant in the 
soil in the amount that does not endanger the human existence and production of food as yet.  

By their numerous interventions, people constantly endanger and contaminate soil with 
various waste materials and poisonous substances like pesticides, artificial and organic 
fertilizers, uncontrolled disposal of communal waste etc. Pesticides (herbicides, insecticides, 
fungicide, defoliants, desiccants, rodenticides, acaricides and others) are used in relatively big 
amounts in agriculture and contain a significant quantity of heavy metals, primarily: Cu, Hg, 
Mn, Pb or Zn. Fungicides, which contain copper sprays, like copper sulfate and cooper 
oxychloride, represent the example of an excessive contamination of soil. Application of 
numerous dry organic fertilizers (e.g. manure, compost, mud from waste communal waters) 
on soil brings to accumulation of heavy metals, like As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Mo, Zn, 
Ti and Sb. 

These types of contamination destroy the living world of the loose layers of soil, block the 
biological course and particularly endanger the organisms (bacteria, fungi, warms etc.), which 
have influence on organic materials and turn them into mineral substances, which are 
necessary for photosynthesis process. The basic human activities, which degrade the soil to 
the largest extent, include, first and foremost, the intensive urbanization, building of industrial 
complexes and roads, as well as dumping of waste material.  

4.3.2. Consequences of soil contamination 
Contamination with heavy metals and organic pollutants is mainly mentioned and understood 
in negative context. By definition, heavy metals are all those, whose density is equal or bigger 
than 5g/cm3. Therefore, out of the 80 metals in the periodic system of elements, 23 are 
considered heavy metals. Some of them (called essential) are necessary for the growth and 
development of living organisms (Co, Cu, Fe, Se, Mn, Zn, Cr, Mo,...), while some are 
toxic(As, Hg, Cd, Pb,...) and should be avoided in everyday environment, especially in food. 
Heavy metals come to soil in several ways, primarily as a result of pedo-genetic processes 
(decomposition of minerals). Otherwise, their presence is of anthropogenic origin.  

The most important pedo-genetic processes are release of mineral matters from a parent 
substrate and translocation and accumulation of ingredients in soil on colloid fraction. 
Decomposition of minerals of the parent substrate happens under the influence of chemical 
processes, primarily the following: hydrolysis,hydration, oxidation, reduction, exchange of 
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ions and other processes. Metals, which are released from the parent substrate in this way, can 
accumulate in various layers of the soil profile. They include: cadmium, lead, arsenic, 
potassium, mercury, or, in lower layers: iron, aluminum, magnesium, sodium, nickel, titanium 
and others.  

In case high concentrations of pollutants are present in soil, there is a risk that they might 
enter the food chain and cause health problems to crops, animals and humans. It can be 
expected that contamination will make consequences on the living organisms in the soil 
(edaphon). The effects can first be seen on micro-organisms and then on pedofauna. After 
that, changes can be manifested through deterioration of chemical and physical characteristics 
of soil. In extreme cases, changes can be seen in stability of soil aggregate, water 
permeability, reduction of content of large pores, change of quality of humus and features of 
adsorptive complex. In some cases erosion can even happen.  

Making an inventory of the situation of pollution and damage of soil and creation of a system 
of permanent monitoring and land information system (LIS) are preconditions for expressing 
commitment and selecting the measures of quality protection of soil and preventing further 
negative processes, and, therefore, for correct application of the codex of good agricultural 
practice.   

4.4. Emission of critical soil pollutants 
 
Nitrates and nitrites   

In soil and aquatic systems nitrogen can be found in the form of nitrate, nitrite and ammonium 
ions. Primary producers assimilate them in those forms from their environment. Nitrates and 
nitrites are products of nitrogen oxidation(N2), which forms 78% of air.Nitrate is a more 
stable form of oxidized nitrogen, but it can be reduced to nitrite by microbe activity. 
Therefore, nitrates appear in soil, water and bio-material (crops and animals) naturally. Due to 
pollution, they can be found in air as well, but in lower concentrations (1-40 μg/m3). The 
concentration of these types of nitrogen in soil, and therefore, in water as well (not more than 
10 mg/l), may be increased due to usage of fertilizers and disposal of various types of waste.  

Nitrate directive  

Nitrate directive (Council Directive 91/676/EEC) is a European Union's regulation referring 
to protection of waters from contamination by nitrates from agricultural sources. The directive 
requests member countries of the European Union to define areas, which are sensitive to 
contamination of waters by nitrates from agriculture, and define and implement operational 
programmes aimed at preventing such contamination.  

Phosphates  

Phosphates are found in rocks and other mineral deposits in nature. Emission of phosphate 
ions in water-soluble forms can happen during natural processes. Besides natural sources, 
phosphates can get to environment through various anthropogenic activities, like, for instance, 
application of fertilizers in agriculture. Phosphates can appear in the form of orthophosphates, 
metaphosphates or polyphosphates and organically bound phosphates. In aquatic eco-systems 
these forms can be found in the form of free or loosely bound ions, chemically bound to 
sediment or mineralized components in sediment.  

In aerobic conditions the natural circulation of matter is balanced until the concentration of 
nitrates and phosphates occurs, leading to euthropication process. Bacteria, which dissolve 
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organic matter, release phosphates from that matter. One part of those phosphates are 
precipitated and stored in sediment, from which they can be released in case anaerobic 
conditions have been created.  

In anaerobic conditions, which happen due to intensive consumption of oxygen in the process 
of oxidation of organic matter, anaerobic bacteria continue the degradation processes, leading 
to production of methane instead of CO2and hydrogen sulphide H2S.  

Pesticides 

Pesticides, or crop protection agents, refer to all those compounds, which are produced with 
the aim of being used in agricultural production in order to prevent or limit the harmful effects 
of biological agents, like insects, rodents, agents causing crop diseases, unwanted crop species 
(weeds) and so on. However, application of pesticides is often accompanied by a risk from 
unwanted consequences on theenvironment, because more and more data indicate that traces 
of pesticides can be found in our living and working environment; in the air we breathe, in the 
water we drink, in the food we eat. They can contaminate surface and groundwater; they can 
cause harmful effects to cultivated crops, useful organisms in the soil, useful arthropods, 
small mammals and birds; their residues can be found in food and may cause the appearance 
of resistance of biological agents. Considering the fact that pesticides are inherently more or 
less toxic substances, it is natural that there is an interest in analyzing their presence in our 
environment and influence on human health and quality of physical environment.  

Other polluters 

Any disruption of the quantity of certain chemical or biological matters or physical features in 
comparison to the natural ones, provided that it can be returned to its original state through 
certain actions, is called pollution, while contamination is a form of permanent change of the 
composition and features of physical environment. Pollution is primarily a result of human 
activities. Industrial development and use of coal in energy production leads to an increased 
emission of carbon, sulfur and nitrogen oxides. A new wave of pollution comes with the use 
of petroleum and its derivatives.  

The term chemical pollution implies intentional or unintentional emission of chemical 
materials, which are not characteristic for natural physical environment, so their effects 
change physical, chemical and biological features of physical environment. Agriculture is one 
of the frequent sources of contamination. Agricultural land iscontaminated with direct 
chemical treatment conducted with the aim of suppressing weeds, pathogens and other 
harmful pests. Excessive fertilizationcontaminates agricultural land with various inorganic 
compounds.  

Biological pollutionis a consequence of development of some sorts of organisms(or 
microorganisms) on the basis of chemical or biochemical pollution. Those organisms (or 
microorganisms) eat chemical matters (mostly of organic origins) and, by their multiplication, 
cause significant changes in environment, while, at the same time, they can influence the 
health of crops, animals and people.  

Radioactive pollutionis a consequence of use of radioactive matters, which get to the physical 
environment due to human mistakes. However, there is also an intentional release of 
radioactive matters in the form of nuclear weapons. Following the contamination of soil with 
radioactive materials, the soil cannot possibly be used for agricultural or other purposes for 
years.  
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Wasteis an agglomerate of materials of mechanical, chemical, biological or nuclear origin. It 
is made exclusively through human interventions. It is not convenient for further use and 
requires new ways of treatment and processing. We can divide it into gaseous, liquid and 
solid waste. Waste can be inert, non-dangerous and dangerous. Reduction of the amount of 
waste on landfills by applying appropriate procedures is a long-term goal. The following 
activities should be undertaken to this end: prevention of making of waste, separation, 
recycling, burning, disposal of waste and education of public. In case of soil contamination, it 
is necessary to do the following:  

• Conduct an analysis of soil,  
• Determine the cause and level of contamination,  
• Ensure transportation of contaminated soil to an approved landfill,  
• Ensure bringing of new, clean soil,  
• Find other allocations of land, 
• Introduce continued checking.  

 

4.5. Soil protection 
Soil has an important productive function in agriculture. Due to the fact that it is “a non-
renewable” asset, it requires special attention in its use and maximal care about its fertility, 
structure, erosion and pollution.  

4.5.1. Soil fertility 
Fertility of soil is the extent to which the soil contributes to productivity of agricultural 
production. Fertility of soil is defined as its capacity to satisfy the needs of a natural balanced 
population. At the same time it has a unique capability to provide crops with water, air and 
nutrients, which are of key importance for the growth and development of crops. It is 
important for the basic production of organic matters, chemical changes – photosynthesis, as a 
process of key importance for the life on Earth. Cultivation of crops in agriculture, which 
provides food for people and animals, is based on that process. A well-planned crop sequence 
can bring multiple benefits. It reduces the use of agents for protection of crops from insects, 
diseases and weeds, improves the usability of fertilizers and increases the quantity and quality 
of agricultural products.  

4.5.2. Biological activity of soil 
Soils contain many living organisms, starting from bacteria and fungi to small animals. Their 
role in maintaining the natural processes in soil is crucial for keeping the chemical and 
physical fertility of soil. The presence of useful living organisms is a good indicator of soil 
condition. They can play an important role in purification of soil and biological control of 
insects. By using certain agents for protection of crops, we control pests, but, at the same 
time, if we use them in an inadequate manner, we can cause negative effects on various useful 
organisms in the soil. Just like other organisms, they are sensitive to heavy metals, chemicals 
and pollutants that get to the soil.  

Excessive quantity of organic fertilizers, which contain a high share of nitrogen in the form of 
ammoniac, like ammonium sulfate, and some manures can reduce the number of worms in the 
soil. Increased biological activities are ensured through additional source of nutrients in the 
soil. Conditions for development of microorganisms and other living organisms, which are 
useful for successful production, are ensured through the use of composts, mature manure, 
including grass in crop sequence and ploughing of harvest remains. Sowing stubble and cover 
crops during winter also increases the population of useful organisms in soil. Biological 
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activity of soil increases all other characteristics of the soil, which are important for its 
fertility – suitable chemical reaction, good water and air ratio and a high share of organic 
matters.  

Recommendations for preservation of biological activity of soil are:  
• proper selection of crop protection agents, the way and timing of their application,  
• avoiding application of liquid fertilizers on wet and slowly permeable soils,  
• using organic fertilizers, compost or mature manure,  
• including biomass–crops in crop sequence,  
• ploughing harvest remains, instead of burning them,  
• perform shallow cultivation of soil instead of ploughing,  
• sowing stubble and cover crops during winter.  

4.5.3. Organic matters in soil 
The quantity and type of organic matter in the upper layer of soil influences its physical, 
chemical and biological properties, structure of soil, cultivation, water capacity and 
availability of nutrients to crops. Changes in cultivation of soil may cause an increase or 
decrease of quantity of organic matters. Maintaining organic matters in soil, as the basis for 
uninterrupted growth of crops, should be the main goal. The quantity of organic matters will 
depend on soil and manner of cultivation. Cultivated soils contain less organic matters than 
permanently sown areas, especially if the quantity of crop remnants, which get to the soil, is 
low. Mixing the upper layers of soil with the deeper layers by ploughing the land depletes the 
upper layer of organic matters. Stable yield in crop production is possible only if organic 
maters in the soil arecontinuously kept at a satisfactory level.  

Recommendations for preserving organic matters in soil: 
• avoid unnecessary cultivation of soil and deep ploughing,  
• fertilize the soil with manure, 
• plough harvest remains instead of burning them,  
• introduce inter-crops, as green manure, in crop sequence.  

Humus 

Nutritious humusis an organic matter of dark color resulting from humification process and 
synthesis of complex organic compounds, which are easily dissolved in soil (roots, fruits, 
harvest remains, green manure etc.). Nutritious humus formed from plant decay has the 
following composition: 

• Carbohydrates (cellulose, sugars, starch 50%); 
• Lignin (woody and died out underground parts of plants 10–40%); 
• Nitrogen matters 10%. 

Nutritious humus has important functions: 
• It serves as a source of food for micro-organisms, thus speeding the total activities of 

soil; 
• Spread on the surface and in the zone of root systems, it speeds aerobic processes in 

the soil and dissolution of matters; 
• It returns the bound plant matters back into the circulation process and makes them 

available to plants. 

Nutritious humus provides basic elements for building of a humid matter of permanent 
humus.  
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Permanent humusis dissolved at a very slow pace in comparison to nutritious humus. It is a 
newly-made product by soil microorganisms from organic group of substances. In 
combination with clay, it forms a colloid substance of soil. Permanent humus is the biggest 
part of the organic substance of soil (90%). It gives the upper layer of humus soil its dark 
color. Its importance for soil fertility is big thanks to the following functions: 

• on the basis of colloid function, permanent humus has a possibility to bind nutrients 
and water and make them available to plants; 

• this is the most important stabilization element of soil structure; 
• its dark color speeds the warming of soil surface; 
• it contains the majority of nitrogen found in soil. 

 
Humus composition depends on bio-mass, climate, humidity of soil and its use. In forest soils 
the main mass of humus is a big cover mass, while in agricultural areas humus is bound with 
mineral parts, so its composition declines from the surface down. Therefore, one half of the 
total organic substances in cultivated land are found in the upper layer of 10 cm.  

Carbon and nitrogen ratio (C:N) 

Nitrogen is released from organic matters through micro-biological activity. After that it is 
mineralized and becomes available to plants. Humus quality is considered better if the total 
organic substance is richer with nitrogen, i.e. if the carbon-nitrogen (C:N) ratio is more 
favorable. 

In organic matters, which died up recently, the C:N ratio is big, but it is dependent on crop 
species (type, age etc.). By the decomposition taking place in the soil, the C:N ratio is 
decreased and approaches the 10:1 ratio, which is normal for most types of soils.  

Enrichment with humus 

Creation and decomposition of humus happens in soil. In a stable eco-system (forests, natural 
meadows and pastures) these processes happen in a stable manner (there are no quick 
changes). Decomposition of humus is increased by cultivation of soil, so it is necessary to 
renew the organic substances constantly. 

Enriching soil with humus depends on: 
• harvest remains; 
• dedicated sowing of intercrops (green manure); 
• use of organic fertilizers. 

 
Agricultural producers can significantly influence the increase of quantity of humus through: 

• the way they use land, 
• planning of crop sequence, 
• handling harvest remains, 
• using organic fertilizers, 
• type and quantity of green manure, 
• intensity of land cultivation. 
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Organic fertilizers 
In organic production of food the use of mineral fertilizers produced by applying chemical 
method in industrial production is excluded. The use of organic fertilizers is irreplaceable, 
primarily in providing micro and macro nutrients and improving physical, chemical and 
biological features of the land. Symbiotic and non-symbiotic bacterial fertilizers are widely 
used in the concept of organic food production. Organic matters, which are the basis for 
production of organic fertilizers, are of natural origin.  

The organic fertilizers are divided into the following three groups:  
• Fertilizers of animal origin, 
• Fertilizers of plant origin, 
• Commercial organic fertilizers.  

In terms of the material from which they are produced, organic fertilizers are divided into: 
• Manure (feces and bedding straw), 
• Compost (made from various plant residues), 
• Peat fertilizers, 
• Green manure, 
• Plant harvest remains (leaves, straw, grass, weeds). 

The following agents are used as organic fertilizers: manure, compost, peat, red worm humus, 
green manure, slurry, wood ash, plant solutions and other waste organic materials that are 
made as byproducts in food industry.  

Besides peat and worm humus, some organic fertilizers made through bioconversion (use of 
microbiological cultures) are also used in organic production of food.  

Manure 

Manure is a mixture of excretions of domestic animals (except poultry) and bedstraw. 
According to the way it is made, we divide it into: 

• solid manure,  
• farm slurry, 
• cattle urine (liquid manure). 

Solid manure 
 
This is a mixture of decomposed solid and liquid excrements by domestic animals and straw 
bedding. In such symbiosis, the bedding that absorbs liquid parts of animal excretions from 
solid dung rich in microorganisms and nitrogen matters, creates conditions for application of 
solid manure in organic production of food. The quality of manure depends on cattle breed, 
straw bedding and maturity of manure. Horse and sheep manures are more suitable for 
heavier and colder soils, because they are warmer thanks to the bigger share of dry matter in 
them and contain more nitrogen, phosphorus and potassium. Cow and pig manure contain 
more water. They are colder and acidic, so they are dissolved more slowly. Therefore, they 
are suitable for light sandy soils. Manure is applied prior to the basic cultivation of land in 
autumn, while totally fermented manure can be applied in spring, right before sowing or 
planting. The quantity of manure used in organic production of various cultures, depends on 
soil fertility, type and way of cultivation of crops. Light soils are fertilized every 2-3 years, 
while the heavier ones every 4-6 years, depending on crop sequence. In general, 30-40 t/ha of 
manure are applied.  
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Manure plays an important role in preserving the fertility of land, because its decomposition 
forms humus. Humus is significant for biochemical processes in soil, as well as exchange and 
release of nutritious matters into the soil. Plants then use it via their root system. It is applied 
through basic cultivation (ploughing), which is done from September to November. This is 
done, because the non-fermented part of manure, which is applied on soil, is dissolved and 
fermented under the influence of soil micro-organisms. Those micro-organisms use nitrogen 
from the soil for this process. In case manure is applied during spring ploughing, animbalance 
of nitrogen happens.  

Air pores, which are important for exchange of gases and normal breeding of root system, are 
formed through fermentation of manure. In case the share of oxygen in soil drops below 10%, 
the normal development of plants stops. This often happens in case soil is compressed and 
fertilized with manure. It is very important to plough the soil immediately after spreading 
manure over it. Unploughed manure spread on the surface of land loses around 15 percent of 
nitrogen in one day, around 20 percent in two days and around 30 percent in three days. The 
decomposition of manure leads to forming of humus, which is the basis and crucial factor for 
creation of soil structure. Therefore, manure affects the water-air regime and overall physical-
chemical and biological processes in soil.  

Farm slurry 
 
Domestic animals' excretions, i.e. a mixture of dung, urine and smaller quantities of water, are 
called farm slurry. This mixture usually flows through a grating on the floor or small channels 
on the floor, before being collected in underground basins and stored. Farm slurry pits, where 
the slurry ferments, are usually located right next to manure dump. They are made from 
concrete and are non-permeable. The quantity of liquid slurry applied on a certain land area 
depends on the concentration of nutrients. The basis disadvantages of farm slurry are: 

• unpleasant odor in barns and on farms during its spreading, 
• large losses of nutrients during its application, 
• damaging of soil structure and reduction of flora and fauna, 
• cattle refuse to graze on the land where slurry has been applied. 

The quantity of slurry produced in one day varies between 50 and 90 liters per cow. Farm 
slurry must not be applied on naked land. In order to speed the fermentation of slurry, 
compost is put on the bottom of slurry pit. Cisterns are needed for application of slurry on 
soil. Using mixers, farm slurry is mixed, inflow of air is enabled and aerobic conditions are 
created in it. Otherwise, under the influence of anaerobic conditions, release of ammonium 
and lactic acid happens, causing unpleasant odor.  

Farm slurry is usually applied on meadows 10-20 t/ha and pastures 30-40 t/ha. The optimal 
timing for its application is spring, after any mowing or grazing, in order to prevent the loss of 
nutrients. Slurry must not be applied in autumn, early winter or on slopes. It must be 
fermented and older than three months prior to being applied.  

Cattle urine (liquid manure) 
 

This is urine, which drains and flows from solid manure during its disposal or in the barn 
directly. Cattle urine contains water originating from washing the barn floors.  

This type of fertilizer is rich with nutrients particularly nitrogen. 1 m3contains 5 kg of 
nitrogen, 2 kg of phosphorus and 7 kg of potassium. Just like slurry, cattle urine must be 
mixed to ensure access of air and creation of aerobic conditions. It must not be applied fresh, 
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particularly not during the vegetation period. It may have harmful effects on soil, surface and 
groundwaterin case of unprofessional application. It is primarily inserted in soil during pre-
sowing preparation, although it can be poured right before the basic cultivation of land 
(ploughing). It can also be used for crop nutrition.  

Compost 
The basic principle on ecological farms is circulation of nutrients from all types of prepared 
and composted organic elements, which are ready to be returned to soil. In intensive 
(conventional) food production, large quantities of organic matters (harvest remains and other 
biomasses) are lost due to poor supervision and incorrect processes, which result in unstable 
and wrong products, which eventually leads to pollution of products and environment. 
Intensive agriculture is conceptually aimed at using fossil energy, which is directly dependent 
on chemical industry (mineral fertilizers, protective agents etc.). In organic agriculture we 
compost organic matters, bringing them back to the soil and improving its physical, chemical 
and biological features. Composting is a thermophilic decomposition of organic matter and its 
retransformation into stable humus. The temperature inside the compost mass reaches up to 
70 °C. This is how pathogenic organisms and seeds of weeds are destroyed.  

Good features of compost are: 
• by applying compost, besides introducing nutrients to the soil, we also introduce 

microorganisms, which improve the soil characteristics by their activities. 
• by introducing compost into the soil, we increase the amount of humus, which is the 

foundation of soil fertility.  

The application of compost improves physical-chemical and biological characteristic of soil. 
In that way we create conditions for a favorable water-air regime, safe and stable yield.  

4.5.4. Soil acidity (pH) 
Determining soil's pH value is the way for expressing its acidity or alkalinity. It is usually 
measured by using an extract of water. pH 7 is considered neutral, while soils with lower pH 
values are consideredacidic and those with pH values higher than 7 alkaline. Prior to sowing 
certain cultures, it is necessary to determine the soil's pH value. Acidification of soil is a 
natural process in all types of soil, but it can be increased by human activities. The level of 
acidification depends on soil structure, amount of atmospheric pollutants that get into the soil, 
mineral fertilizers and implementation of agro-technical measures. If the soil is not 
sufficiently rich with calcium or magnesium carbonate, the pH value of that soil is reduced. 
Very acidic soils, whose pH is lower than 4, are not suitable for agricultural production. 
Samples of soil should be analyzed regularly, so the necessary measures are defined in order 
to determine how much material for calcisation is needed. During that process we should 
certainly take into consideration the neutralizing value of calcisation materials and perform it 
in smaller amounts, but more frequently. By applying an excessive amount of calcisation 
material, we decrease the taking over of most of nutrients from the soil and 
stimulateunfavorable effects on intensity of plant growth over a long period of time.  

Recommendations for solving the soil acidity issue: 
• analysis of soil (pH),  
• selection of crops that can be cultivated on acidic soil,  
• calcisation and introduction of organic matters (manure) prior to cultivating 

agricultural crops,  
• more frequent calcisation using smaller quantities of calcisation material.  



Inventory of Agricultural Land Situation and Use in the Herzegovina Region 

77 

4.5.5. Quantity of nutrients in soil 
In order to grow and develop in a satisfactory manner, crops need a balanced supply with 
nutrients. Crops need larger quantities of primary nutrients: nitrogen, phosphorus and 
potassium, and secondary nutrients: calcium, magnesium and sulfur, while their need for 
boron, copper, iron, zinc, manganese, molybdenum and chlorine is significantly smaller 
(micronutrients). Micronutrients can usually be found in soil, but they sometimes should be 
restored by applying mineral and organic fertilizers. Soil should be analyzed regularly, every 
fifth year, in order for its fertilization to be rational. The balance of necessary nutrients is of 
key importance for optimal growth of crops. By maintaining the appropriate pH levels of soil 
and quantity of organic matters in it, most of the basic requirements for nutrients can be 
satisfied from reserves in the soil or through regular application of fertilizers.  

Recommendations for rational fertilization: 
• determine the status of nutrients through regular analysis,  
• correct application of fertilizers corrects the shortage and imbalance in feeding of 

crops, 
• fertilization should be adjusted to needs of crops,  
• stick to fertilization plan. 

4.5.6. Texture and structure of soil 
Soil texture depends on type of rock and intensity of decomposition process. The process 
consists of several levels, starting from big to small particles (stone, gravel, sand, dust or 
clay). The homogenous mixture of particles created in this way constitutes the soil texture. 
Depending on the share of certain particles, we differentiate between: 

• Heavy soils, containing around 40% of clayey particles; 
• Loams with equal quantities of clay and sand; 
• Sandy soils containing around 10% of clay. 

 
Soil structure represents groups of individual structural parts linked together. The most 
suitable structure is crumbly soil structure, where pores filled with air and water are the 
dominating ones. Soil particles are mutually connected by force of clay and loam, like a 
magnetic field. The connection is particularly expressed if there is calcium on the surface of 
clay and loam. In addition to the mentioned way of connection, soil particles can be 
connected by glue, originating from iron and aluminum hydroxides, as well as resin, which 
forms in the process of dissolution of organic matters and sticky mycelium of fungus in soil. 
By planning the production and selecting crops, we take care of soil cultivation and 
application of all agro-technical measures, so we avoid disturbing the soil structure. Taking 
into consideration that soil structure can be disturbed during harvesting and/or gathering, the 
condition of crops and conditions in the field during winter should be considered already in 
sowing time, particularly if late removal of crops is planned. Compression of the upper layer 
of soil or several sub-layers can seriously damage the soil, which can be returned to its 
original condition in a very difficult way, very slowly and with very high costs. Compression 
limits the growth of roots and reduces the penetration of water into soil. Non-permeable soils 
cause flooding, erosion and transfer of potential polluters, fertilizers and plant protection 
agents to surface waters. Reduced accessibility of air in soil affects the biological activity, 
growth of roots, reduction of soil fertility and, particularly, the availability of nutrients in soil. 
Therefore, it is very important to avoid all types of soil compression. Naturally-drained soils, 
which are not regularly cultivated, develop a structure that enables the growth of roots and 
infiltration of water. The use of agricultural and other mechanization in the period not suitable 
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for cultivation, i.e. in the period when the soil is saturated with water, can cause a serious 
compression of soil and reduce the growth of roots.  

Recommendations for preserving soil structure: 
• cultivate soil when necessary, take care of loamy and clayey soils,  
• avoid using heavy agricultural mechanization on too wet soils and adjust the depth of 

ploughing to the needs of agricultural crops,  
• do not allow grazing on too wet soils,  
• conduct aeration and sowing of grassland; and skip sowing the soil for a season from 

time to time. 

Grazing on soils saturated with water or soils in which the current level of groundwater is 
very high also damages the soil structure and causes similar problems. The condition of soil 
should always be taken into consideration when deciding about the type and timing of use of 
soil cultivation mechanization. In some cases the ploughing activity can be replaced with 
aeration, which makes soil less dense without turning it over.   

4.6.Soil erosion 
Soil erosion is removal of soil particles by water or wind activities. Danger from erosion 
should be reduced as much as possible. Plants protect soil from erosion. The danger from 
erosion is increased in areas, where there are no plants either due to driving away of crops, 
grazing or deforestation. Also, it is increased in the areas, where the content of organic 
matters is low. Erosion causes the loss of the surface of soil and reduces fertility of soil by 
removing fine particles rich with nutrients. The crop rooting depth and quantity of water 
available to crops is reduced. Damage caused by removal of soil from surfaces lying on 
shallow base is much bigger than in deep soils. Besides the loss of soil, damage on 
agricultural crops can also be caused by washing of soil from roots or recently sown crops. 
Crops then have to be sown again, which causes additional costs. Besides that, yield is lower 
due to the fact that the repeated sowing is delayed. Removal of washed material from trenches 
and drainage channels can be very expensive. Surface waters can be contaminated with 
flooded soil containing nutrients and remains of crop protection agents. The consequences 
caused by erosion should be dealt with immediately, because the damage is transferred to 
surrounding areas, lands and toad quickly and cause additional damage of soils.  

Erosion of soil by water 

Erosion of soil by water causes the loss of soil on arable lands, when the quantity of 
precipitation is bigger than the soil's water intake capacity. Precipitation can cause the 
forming of small brooks and gullies at certain locations, in case there is a large quantity of 
precipitation over a short period of time. The risk of erosion by water is increased on 
cultivated sloping terrains and in river valleys. Prevention of erosion begins with identifying 
the places, where water may potentially be blocked, and undertaking measures aimed at 
reducing its negative effects. Possible soil erosions should be prevented, while washed out 
material should be taken back to its original location. Timely cultivation of soil significantly 
reduces a danger from erosion. It is desirable to avoid deep and frequent cultivation of soil or 
working on soil, while the quantity of moist in the soil is high. Non-permeable soil causes 
water to stay on it and can be made less dense prior to sowing the next crop. Sowing of 
cultures, which have small seeds that can be washed away with the soil surface, should be 
avoided. Increasing of quantity of organic matter in soil ensures crop habitus and avoids 
damaging of soil by erosion.  

Erosion of soil by wind 
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Erosion of soil by wind represents the biggest danger for the surface of soil, as it can be 
removed by wind. It is increased when soil is dry, poorly structured, naked and flat and the 
wind is strong. Wind separates dry humus, clay, dust and sand. The particles that are least 
connected are blown away the farthest. Soil particles are easily separated and transferred if 
wind speed is higher than 20 km/h. Due to the fact that they are heavier, wet soils are much 
harder removed by wind. Building wind protection barriers, tree alleys or shrubs and constant 
covering of soil with crops are efficient measures against wind erosion. If land is not flat, 
wind erosion is prevented. Unevennessof land surface prevents wind erosion. It can be 
increased by making elevations during cultivation interventions.  

Recommendations for preventing erosion: 
• surface of land should be kept under crop cover as long as possible and during winter,  
• sow the land with grass as a buffer zone in the fields at sensitive locations, particularly 

on slopes and at the bottom of valleys,  
• change the crop that is cultivated or include grass in crop sequence,  
• create a stable upper layer of soil by spreading fertilizers or organic materials,  
• avoid unnecessarily deep and excessive cultivation,  
• plant living fences or dig ditches in order to prevent removal of soil and direct waters 

to flow farther away from the areas prone to erosion.  
 

Wind erosion will be prevented by:  
• setting wind protection barriers,  
• constant covering of soil with plants,  
• uneven soil surface, elevations 5 to 10 cm high.  
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5. GUIDELINES FOR USING AGRICULTURAL LAND FOR CROP 
PRODUCTION 

The possibility for using soil/land in a certain area for some types of crop production is 
conditioned by agro-ecological factors, of which soil and climate are the most basic ones.  

5.1.Guidelines for using agricultural land for fruit growing 
Two regions in the territory of Herzegovina are interesting for fruit growing: highland and 
Mediterranean. In each of these two regions there are broad possibilities for a more rational 
use of comparative advantages of individual production areas.  

The current situation of fruit production in Herzegovina municipalities in FBiH and RS is 
clearly presented through statistical data on production of individual fruit species (in tons) and 
yield (kg/tree) (Tables 8–14 and Charts 1-14). 

After reviewing the above-mentioned data, we can see which fruit species have found the 
growth conditions in the Herzegovina region favorable. On the basis of that, we can determine 
which fruit species we should give priority in further activities aimed at improving fruit- 
growing. In most cases, those are the fruit species, which have already been acknowledged in 
this agro-ecological area.  

In the Mediterranean part of Herzegovina subtropical fruit species (fig, pomegranate, 
persimmon, kiwi, loquat, olive), southern fruit species (marasca cherry, Japanese-Chinese 
varieties of plum) and shell-like fruit species (almond, walnut) can be successfully grown. 
Besides that, in the Mediterranean area one can successfully grow continental types of fruits 
(apple, pear, peach, plum, cherry, berry fruits, especially strawberries), including varietiesthat 
ripen early, but also late. By growing subtropical, southern and shell-like fruits, we could 
contribute to reducing the import of fruit from abroad. Due to specific climate conditions in 
the Mediterranean area, the vegetation process begins early, so fruit ripens earlier too. This is 
particularly relevant for growing strawberries in greenhouses, but also in open space. 
Production of early varieties of peaches, apples, pears and cherries is of interest as well. It is 
known that, in this area cherries ripen 3-4 weeks earlier than in the continental part of the 
country. Therefore, early varieties of fruit fill the gaps on the market and reach a bigger 
selling price, which certainly contributes to better economic results of their production. We 
should also mention that growing fruit in this area has a big importance for providing fresh 
fruit at the touristic market, particularly the species that ripen during the touristic season.  

 
Image 23:High-density apple orchard, Golden Delicious variety. 

(Source: P. Saravanja) 
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In the highland area, where there are bigger differences in relief, there are also significant 
differences between climate factors. Climate differences, which have a notable effect on 
production of fruits are those referring to temperature, quantity and distribution of 
precipitation. In this area the vegetation process begins later, so fruit ripens later as well. Fruit 
species that can be successfully grown in this area include: apple, pear, quince, cherry, sour 
cherry, plum, walnut, berry fruit (strawberry, raspberry, blackberry, currant, blueberry). 
Relief has a big influence on climate, lighting and flow of air.Moderately hilly areas 
(slopeness of up to 10%) are recommended for growth and development of fruit trees,when 
the influence on air drainage of fruit trees and temperature of position are optimal. The fruit 
tree's lean should not be bigger than 10 to 15%, as otherwise the suitability for production is 
decreased and fruit trees should be planted along contour lines. If the slope is greater than 
15%,the costs of terracing are significantly increased, while a slopebigger than 30%is 
considered not suitable for fruit-growing (I. Miljkovic, 1991). 

 
Image 24:High-density pear orchard (vertical cordon) 

(Source: “La coltura del pero per una produzione integrate”, Verona, 1993). 
 
On all areas of fruit growing we should select the best soils, becausebeing perennial plants, 
fruit trees will remain in the same place for many years. Fruit trees require deep profile soils 
(except berry fruits, whose roots are shallower), soils with favorable physical (texture, water-
air ratio) and chemical features (reaction, organic matter, quantity of physiologically active 
lime). As far as fruit-growing is concerned, specific agro-ecological and pedological 
conditions, as well as selection of the most suitable species for a specific area, can 
significantly increase the productivity of this economic branch.  

Modernization of assortment is a continuous process, becausethe current sorts are followed by 
new ones in accordance with the needs and requirements of market. A successful growth of a 
certain fruit, or its sort, is defined, among other things, by the parent tree on which the new 
sort is grafted, which may have bigger or smaller capability to adjust to certain agro-
ecological conditions. For instance, it is evident that different parent trees demonstrate 
different sensitivity to the quantity of physiologically active lime, so, by choosing the right 
parent tree, we can expand the area of breeding of a certain fruit species.  

In accordance with introducing new fruit species and parent trees, new breeding procedures 
are also introduced, like for instance, medium-density structures(Spanish vase, spindle shrub) 
and high-density structures(slender spindle, small spindle), which require the use of 
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reinforcing bars, as well as professional personnel, who will work on forming and 
maintaining the selected growing form.  

 
Image 25:Cherry orchard, Tatura trellis growing systemImage 26: Covering trees with PVC foil in order to            

protect them from rain and cracking of fruits  
(Source: I. Miljkovic, 2011). 

 
A successful fruit-growing must be based on well-organized and established tree nursery 
production and control of seedlings by competent institutions. Quality and healthy seedlings 
are the basic precondition for a successful production of fruits.  

Modern fruit-growing requires intensification of production, which means: denser planting, 
larger number of seedlings per certain area, parent trees with smaller vigor, appropriate 
assortment, satisfactory fertility of soil, good nutrition of trees, which implies regular 
fertilization, maintenance of soil fertility (constant cultivation of land, combination of grass 
sowing or herbicide bands, applying mulch) and regular implementation of protection from 
diseases and pests. In order to ensure bigger, safer and better quality of fruit production, it is 
necessary to introduce irrigation, which has no alternative in areas where droughts happen on 
a regular basis.  
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Image 27:Maintaining soil in an orchard (Source: http://www.zdravasrbija.com). 

 
Fruits are mainly used fresh in these areas. One part of yield of certain fruit species is used for 
making juice, jams, fruit preserves and brandy or for drying. In order to extend the timing of 
consummation of these fruits and bring them to markets in an easier way, a facility for 
keeping fresh fruits, cold storage, should be made. Beside fresh fruits, various end products 
made from processed fruits by family economies are of interest as well. Plum brandy, plum 
jam, dried figs and pomegranate juice are recognized products from this area, but, as such, 
they must have their specific authenticity, quality and be offered as ecologically healthy food. 
When we speak about fruit-growing, we certainly must not forget the need to preserve soil 
and its good physical-chemical features, which represent the basis for any type of agricultural 
production. Therefore, the need for establishing and developing a sustainable fruit-growing 
emerges in the process of planning of fruit production.  

5.2. Guidelines for using agricultural land for vegetable-growing 
An analysis of the current situation has determined that there are significant differences in 
vegetable-growing between different municipalities in the Herzegovina region. Agro-
ecological specificities (relief, soil, climate and water) condition the rayonization of vegetable 
production. Knowing the features of individual rayons enables us to use climate and soil/land 
in the best possible way, when producing certain types and species of vegetables. As far as 
organization of vegetable production in the Herzegovina area is concerned, we can 
differentiate between two rayons: mediterranean and highland. With the aim of using and 
protecting resources in municipalities in those rayons as efficiently as possible, it is necessary 
to conduct a more complete rayonization at the local level.  

In municipalities, which are under the influence of Mediterranean climate (Mostar, Capljina, 
Citluk, Neum, Ravno, Stolac, Grude, Ljubuski, Siroki Brijeg, Berkovici, Bileca, Trebinje, 
Ljubinje), it is possible to organize year-round vegetables production. In these areas winter 
temperatures rarely fall below 0˚C, so our recommendation is to intensify winter and early 
spring production of vegetables. In that period it is possible to produce cabbage vegetables 
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(cabbage, Savoy, cauliflower), endive for winter picking, as well as early spring vegetables 
(stone leek, spring lettuce, spring cabbage, spring potato, tomato, pepper, cucumber and 
zucchini). In the summer period production is possible only in case the land is irrigated. Other 
Herzegovina municipalities, which are located at higher altitudes (Jablanica, Konjic 
Prozor/Rama, Posusje Kupres, Livno, Tomislavgrad, Eastern Mostar, Nevesinje, Gacko), 
have the characteristics of continental climate due to air flow from the surrounding 
mountains. Due to lower temperatures and the regular appearance of early autumn and late 
spring frosts, winter production of vegetables is not common in these areas, so vegetables are 
mainly produced in the summer period. The most represented vegetable species in ploughed 
land sowing in those municipalities are: potato, late-season cabbage, beans, onion, carrot, 
beetroot, spinach, Swiss chard and lettuce. Introduction of innovative technologies in 
production of the mentioned vegetable species and rational usage of available resources in 
individual municipalities is considered priority in agriculture in the Herzegovina region.  

Soil quality and irrigation possibilities are the basic preconditions for vegetable-growing. 
When planning vegetable production, flat and mildly sloped terrains (1-2%) that have 
southern exposure should be selected. While considering specific requirements for production 
of individual types of vegetables, quality soils of high fertility with humus content ranging 
from 3 to 5% should be selected for vegetable production. Although vegetables can be grown 
on soils that have various mechanical compositions, it is best to chose medium heavy soils 
with good water-air ratio. By implementing agro-technical measures, it is important to 
maintain the favorable soil structure, which is necessary for a normal growth and 
development of vegetables, starting from the sprouting and rooting stage.  

During the colder part of the year vegetable is produced in greenhouses, so a continued supply 
of markets with vegetables is ensured. Such out-of-season production can ensure an additional 
source of income, so it is necessary to introduce technical improvements in order to stimulate 
this type of production. In line with climate conditions in a certain area, it is necessary to 
adjust the time of production, type of facility and type or sort of vegetables. Greenhouses 
should be placed on flat and naturally snug terrains. Locations exposed to strong winds are 
not suitablebecause the wind lowers the temperature in greenhouses, which leads to 
increasing the costs of heating. We should certainly point out that the areas with more sunny 
days, which are the characteristic of the Mediterranean part of Herzegovina, are more suitable 
for installing greenhouses.The production of vegetables in greenhouses is developed in 
municipalities, which are under the influence of continental climate as well. In those 
municipalities the importance of selecting the correctmicro locationfor placing a greenhouse 
is even bigger. In order to increase the efficiency of greenhouses, as well as the cost-
efficiency of their production, it is necessary to introduce a more intensive crop sequence with 
successive alteration of several species. The most profitable types of vegetables should be 
selected as the main cultures, as they give the biggest yield and achieve a high market price. 
Those species include pepper, tomato and cucumber, which are grown after the species that 
do not have strict requirements in terms of heat, such as Swiss chard, lettuce, spinach and 
stone leek.  

It is possible to achieve high-quality and large-quantity yield of vegetables only through the 
introduction of contemporary technological interventions. Intensive production of vegetables 
is possible only if the land is irrigated, particularly in conditions of the actual climate changes, 
when yields are notably reduced due to regular droughts and extreme temperatures. At the 
same time, we should point to the importance of more rational use of water in irrigation 
systems, so projects for building of contemporary irrigation systems should be initiated. The 
irrigation method known as “drop by drop” has turned out to be a very efficient way of 
irrigation of vegetables, because it is possible to precisely determine the norm of irrigation 
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with simultaneous supply of plants with necessary nutrients (fertigation) in certain phases of 
growth.  

 
Image 28: Cabbage plantation, “drop by drop” irrigation (Source: E. Sefo). 

 

Key elements of successful production of vegetables are ensuring quality and healthy seeds 
and seedlings for selected species. When selecting the type of vegetable, the important 
parameters to bear in mind are: vegetation time, capability of species to adapt to local climate 
and soil conditions, disease and pest resistance, yield, early ripening, organoleptic 
characteristics, as well as good sustainability after gathering. Seeds have to be declared by a 
trusted and registered producer or distributor, who guarantees that they will grow into the 
selected vegetable species.  

In contemporary production of vegetables hybrid species are used. They have a high yield if 
adequate agro-technical measures are applied. Depending on the type and time of production 
of certain types of vegetables, it is necessary to carefully select an appropriate species in each 
growing area. For the purpose of early production, species with shorter vegetation are 
recommended, while later species have a longer vegetation period. When selecting lettuce 
type for spring cultivation, its resistance to premature development of flower stalks is 
appreciated, while the capability of forming good quality heads in low light intensity 
conditions is an appreciated characteristic when growing lettuce in greenhouses. If we 
cultivate tomatoes in open spaces, determinant hybrids of short plants are used, while 
indeterminate hybrids of tall plants are used for cultivation in greenhouses. Hybrids aimed for 
early production must have a good ability for the pollination and fertilization of flowers in 
unfavorable climate conditions, particularly in conditions of low light intensity. In order to 
facilitate the pollination and fertilization in greenhouses, it is recommended to enter a 
bumblebee hive into the space. In that way the yield and quality of products are significantly 
improved. In order to achieve the same results in cucumber cultivation, it is recommended to 
use parthenocarpy hybrids with exclusively female flowers, instead of monoecious hybrids, 
which were most frequently used before, while, in cultivation in open spaces, it is 
recommended to place beehives in the plantation.  
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Image 29(a, b): Bumblebee hive in tomato plantation in a greenhouse, 

Bumblebee on cucumber flower (Source: E. Sefo). 
 

Commercial production of most vegetable species is based on seedling nurseries. This ensures 
a bigger and more stable yield. It is best to use container seedlings produced in specially 
prepared substrates under fully controlled conditions. Such seedlings have a fast and 
uniformed growth after being planted. This reduces the vegetation time, so vegetables ripens 
earlier than if sown.  

 

 
Image 30: Production of lettuce seedlings in controlled conditions (Source: E. Sefo). 
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Image 31:Water melon container seedlings (Source: E. Sefo). 

 
Other than the common container seedlings, grafted seedlings, which have multiple 
advantages, are used more and more in some types of vegetables (watermelon, tomato, 
pepper). Thanks to a better developed root of the parent plant, such seedlings absorb water 
and nutrients much better, so they are more verdant and resistant to unfavorable stressful 
conditions. By using grafted seedlings, it is possible to avoid or reduce the problems of single 
crop or narrowed crop sequence growing of vegetables, which represents a big problem in 
greenhouses.   

 

 
Image 32 (a,b,c): Grafted seedlings of water melon, tomato and pepper (Source: E. Sefo). 

 

One of the recommended methods for getting a bigger and more quality yield of vegetables is 
covering the soil and crops with various synthetic materials. In this way we create favorable 
micro-climate conditions for growth of plants, which results in them ripening two to three 
weeks earlier than usual.   

In cultivating numerous types of vegetables black polyethylene foil (PE) is most often used 
for covering soil. This foil maintains warmth and moisture and disables the growth of weeds. 
White foil, which lowers the soil temperature by reflecting the light, has an opposite effect. 
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White foils are used as covers in late spring or summer production of vegetable species, 
which are sensitive to high temperatures, like, lettuce. Positive effects of white foils are also 
manifested by their use in greenhouses, because, by reflecting light they enhance exposure of 
lower parts of plant to light, increasing the intensity of photosynthesis. This is particularly 
important for crops, like tomato and cucumber, as they overshadow themselves due to their 
verdure. Crops can also be covered with various types of net-like thin foils (agrotextile), 
which are light, water and air permeable and protect crops from low temperatures, which is 
significant in early spring and late autumn production of vegetables. By using these foils, it is 
possible to sow vegetables even 10-15 days earlier than usual, which means that the crops will 
ripen earlier as well.  

 
Image33 (a,b): Water melon on black PE foil. Covering of crops with transparent PE foil and 

agrotextile(Source: E. Sefo). 
 

The technological level of vegetable production in individual municipalities varies. In the 
future development of vegetable-growing, new technological solutions should definitely be 
valorized in comparison to standard technology with the aim of achieving production that is 
as ecologically acceptable and cost-efficient as possible.  

5.3. Guidelines for using agricultural land for field crops growing 
On the basis of data presented in Chapter 1 of this document, we can determine that the total 
area in Herzegovina sown with field crops is small and that the yield of cultivated field crops 
is generally low.  

Taking soil as a determining factor in field crop production, we should say that deep, medium 
heavy or light and moderately wet soils are the best for most cereals. Such types of soils/land 
do exist in the Herzegovina area, so field crop production is possible. However, we should 
point to small areas of plots and fragmentation of land as a limitation to this important agro-
economic field. Also, we must not forget the fact that climate in a certain region has a big 
influence on the selection of agricultural, and thereby, field crop species. Considering the fact 
that the biggest part of Herzegovina region has a warm, slightly changed Mediterranean 
climate, significantly higher temperatures in specific stages of cereals growth, i.e. during the 
vegetation period after the heading stage, disable the achievement of their full genetic 
potential. This, among other things, can explain why the yield of poaceous cereal crops, even 
corn, is low on the territory of certain municipalities. Such yield levels are not competitive on 
the open agricultural market, because they are multiple times lower than those forming the 
prices of those products.  
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In order to achieve progress in field crop production it is necessary to improve the current 
agro-technical production measures. A switch from conventional systems of cultivation to 
rational ones requires numerous changes in cultivation technologies. A potential better cost-
efficiency of this type of production can be achieved by adjusting the most important 
cultivation measures. This means that it is necessary to reduce soil cultivation to the lowest 
possible level, minimize the fertilization norm, adjust crop sequence and, most importantly, 
carefully select the species considering the existing agro-ecological conditions.  

Municipalities in Herzegovina-Neretva and Western Herzegovina Cantons typically have 
worse characteristics for most field crop species, which is caused by natural conditions, and 
small potentials for a significant change of land and production intensity. Looking from the 
aspect of cereal growing, the production in this area should be based on growing barley for 
the needs of cattle breeding, so it is necessary to pay attention to selection of the adequate 
crop varieties under the existing agro-ecological conditions, which may give satisfactory 
results. In addition to barley, corn should continue to have a significant share in the 
production structure. In some municipalities corn production had excellent results in terms of 
production and yield. In the areas at lower altitudes hybrids from groups 400 and 500 have 
had the best results.  

Climate conditions in Herzegovina and, thereby, in municipalities in the above-mentioned 
Cantons, are suitable for cultivation of tobacco that belongs to semi-oriental varieties: 
Ravnjak, Tance and Seginovac. After the Second World War tobacco was the dominant 
industrial crop cultivated in Herzegovina. Over the course of the past years the production of 
tobacco has been constantly dropping, because cigarette producers prefer other varieties of 
tobacco, so Herzegovina tobacco is gradually losing its place on the market. Therefore, it is 
necessary to work on improving the cultivation of this crop through additional investments 
with the aim of increasing the competitive strength of domestic tobacco on domestic market.  

 

 
Image 34: Plantation and drying of tobacco 
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Data on total area sown with field crops indicate that municipalities in Republika Srpska have 
very small total production of cereals. The leading crop is wheat. Most of wheat is sown on 
the territory of Nevesinje municipality. This area has natural conditions that are suitable for 
cultivation of this crop. Therefore, its production can be increased multiple times in 
comparison to past results by introducing new varieties, which has recently been proven in 
practice on an experimental basis.  
 
Of all areas in Herzegovina municipalities that have been the subject of this study, the biggest 
production of field crops is registered in Herceg-Bosnia Canton municipalities (Livno and 
Tomislavgrad), which have predominantly continental climate that creates favorable agro-
ecological conditions for a more successful production. The current situation of land under 
field crops in the above-mentioned municipalities points to several limitations. One of the 
biggest ones is stagnation of water on soil/land, which often endangers winter crops or delays 
the sowing of spring crops. This problem is solved by draining the water through hydro-
melioration interventions, which require additional investments.  
 
Production of poaceous cereals should be given particular role in the structure of production 
in these municipalities. The leading crop is barley, which is sown on more than 50% of the 
total area of ploughed land. Production of valuable and quality beer and cattle-breeding barley 
does not mean much, because no adequate factories for processing of the quality raw material 
exist at present. This crop is mainly used for cattle-breeding, so it is necessary to focus on 
adequate varieties of six-row barley, which is used for production of cattle food with a good 
content of proteins. Besides that, in order to achieve better results in terms of yield levels, it is 
necessary to ensure using quality and improved seeds, control diseases and adequate 
application of pesticide and rational fertilization with nitrogen.  

 
Image 35: Two-row and multiple-row barley. 

 
Besides wheat, triticale represents one of the crops with good cultivation perspectives in this 
area. Triticale is a type of poaceous cereal. It is a hybrid of wheat and rye. Its yield potential is 
significantly bigger than the yield of all existing cereal types. Its capability to thrive in 
unfavorable agro-ecological conditions represents its advantage. It thrives on poor soils and is 
resistant to low temperatures. It has a high potential for production of grains and green mass 
of very good quality. It is used as human food and cattle food and for industrial processing 
(cereal flakes). All preconditions for cultivating triticale, whose yield can be the same or even 
bigger than the yield of domestic varieties of wheat, exist in this region.   
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Image 36: Ripe triticale crop. 
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