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LAND FAVORABILITY TO CROPS IN INTERCOMMUNITY 
ASSOCIATION FOR DEVELOPMENT ALBA IULIA
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Abstract. - Land favorability to Crops in : Intercommunity Association For Development Alba Iulia. A 
Case Study.  Specialty literature emphasizes on the major role of analyses and land pretability identification 
for different crops and agricultural use as a first step to economic evaluation of land productivity for different 
areas. Therefore, this study objective is represented by favourability identification for apple, pear, plum, cherry, 
sour cherry, peach and apricot crops. The framing on favourability classes for these crops gives the possibility 
to frame on favourability classes for orchards use for all the 11 administrative units belonging to AIDA. This 
was possible as a result of using GIS spatial analysis technique that allows modelling the favourability and 
restrictivity of environment factors on pomiculture and also drawing the areas having different favourability 
grades that will lead to making the best decisions regarding the land use for the studied territory. 
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1. Introduction and Study Area
Studies conducted nationwide to determine 

the direct favorability conditions between their 
biometric characteristics and vegetation factors, 
and also the influence of hydroclimatic factors 
over vegetative development of  trees and getting 
their corresponding yields. Depending on the 
multi-annual average temperatures and rainfall 
amount in Romania there is a territorial zoning 
on optimal classes of development according to 
specific thresholds for each type of tree (Amzăr, 
1973). 

Orchards with  specific trees remain the 
most sensitive category to soil depth due to the 
development in the deep root as a result of the 
need for water and nutrients and for mechanical 
fixation of trunk  (Teaci, 1980). According to the 

same author the soil attribute  having  the greatest 
influence on limiting the growth of trees is the 
state of gleyzation, the less resistant species 
being peach, apricot, cherry, plum, apple and 
pear trees. 

The current study aims at the identification 
of  favorability classes for the most used trees in 
Romania for a territory having an area of 936 km2, 
located in Alba County, territory characterized 
by a large morphological and morphometric 
diversity which includes 11 administrative units 
grouped in Intercommunity Association For 
Development Alba Iulia, whose designation 
is the development of the area through the 
identification of favorability elements, with 
the aim of economic prosperity and quality of 
life increase in the region (Moldovan şi colb., 
2015).  This  territory framing for 180 km2 in the 
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terraces and valley (165-200 m) register  a good 
favorability for both crops and  the development 
of settlements and transport links. In this region 
prevail the  low and medium hills (447 km2) and 
the high hills (133 km2). In terms of land use the 
hills sector is used for pastures with an area of 
2.83 km2. The best territories that can be used for 
orchards will be identified as follows.

2. Theoretical Aspects and Methodology
Agricultural production and crop type applied 

to different territories are under the direct 
influence of the environment conditions and 
lately under the influence of anthropic factor 
that can diminish or increase  the restrictive or 
propitious  nature of a territory.

Understanding by environmental conditions 
elements that give “the spatial frame for  
vegetation existance” (Teaci, 1980) such as: relief 
(through microforms of relief, altitude, degree of 
fragmentation, exposition and slope) and rocks, 
climatic factors (air and soil temperature , rainfall, 
excess and deficit of rainfall and humidity), 
hydrological and hydrogeological (hydrographic 
network density, groundwater), lithological 
and pedological (texture, useful edafic volume, 
porosity, etc.), numerous studies have focused 
on identifying specific parameters of each factor 
involved in the growth  and production of plants 
that concretely  indicate   the degree of influence 
on crops.  

The identification of land favoability for 
different utilisations has been realised by 
evaluation marks, considering the indicators 
that describe the soil characteristics, relief 
characteristics, climate and hydrography. The 
study was based on GIS spatial analysing technics, 
that permitted both the primary and derived 
database development and also the   parameters 
encoding, granting evaluation marks for each 
ecological territory homogeneous  identified 
and also framing on favorability classes the 
whole analyzed territory and statistical analysis 
on territorial administrative units belonging to 
Intercommunity Association For Development 
Alba Iulia.  

By favorability we understand “the extent to 
which a plot by specific features satisfy the life 
requirements of a given crop, in normal weather 
conditions and the rational use of  land.” (Ord. 
nr. 598 din 13 august, 2002). In order to identify 
the favorability of  a region in Romania, for a 
specific agricultural use, we aply the evaluation 
marks technique  of agricultural lands by giving 
evaluation marks grades, in natural conditions, 
and by potentially increasing  them to when 
developing land improvement works (according 
to  Cadastrului Fondului Agricol, Tomaiagă and 
Tomaiagă) according to Methodological Norms 
made by ICPA şi OJSPA, vol I and II, 1987   
and to Methodology of drowing up soil and 
agrochemical studies, of National and County 
monitoring soil-land for agriculture. (Ord. nr. 
598 din 13 august, 2002).    

Previous studies conducted by Teaci et al., 
1972, 1989, Munteanu et al, 2000, Păcurar, 
2001, Țârău, 2003, 2006, Păcurar and Buta, 
2007, Spârchez, 2009,  have highlighted the 
benefits of land evaluation marks using. A 
part of these works have targeted traditional 
application of evaluation marks.  (Teaci et al., 
1972, 1980, 1989, Cernescu, Florea et al. 1964, 
1994, Munteanu et al., 2000, Păcurar and Buta, 
2007, Țârău, 2003, 2006). Along with climate 
change, we can distinguish the expansion on 
degraded land areas, whose surface has increase 
lately (Păcurar et al., 2013). GIS modeling steps 
to identify classes of favorability for each crop 
(Fig. 1) were previously described in studies that 
aimed framing for agricultural use (Rosca, 2014) 
and  orchards use (Roșca et al., 2015). The obtain 
results refer both to agricultural potential and 
pedo-geographical framing of a territory  (Blaga 
and Bunescu, 1994, Bunescu et al., 1994) using a 
recently complete database of all environmental 
factors that influence land use.

3. The Perspective of Orchards use in 
AIDA Region 

The framing on favorability classes for 
different crops in order to identify the favorability 
on orchard use, was made by using ecological 
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homogeneous territorial units (TEO), meaning 
that this territorial unit, homogeneous from natural  
and anthropic  characteristics point of wiew 
that cannot be divided after no other criterion. 
For each of them were identified characteristics 
such as: the average annual revised temperature 
(indicator 3C), the average annual revised 
rainfall (indicator 4C), gleysation (indicator 14), 
pseudogleysation (indicator 15), soil texture in 
the first 20 cm (indicator 23A), slope (indicator 
33), landslides (indicator 38), groundwater depth 
(indicator 39), inundability (indicator 40), total 
porosity in the restrictive horison of 20-70 cm 
( indicator 44), edafic utility volume on 0-150 
cm depth (indicator 133), humus reserve in 0-50 
cm layer (indicator 144) and humidity excess at 
surface (indicator 181) (Fig 1). 

 
3.1.  Identification of favorability for 

prevalent fruit trees in the region
In order to obtain favorability classes for 

orchad use in lands belonging to analysed territory 
a series of metodological steps were followed 

(Fig. 1), such as: the  coefficients database 
implementation according to the methodology of 
evaluation marks dependent on database,  classes  
coding, according to each mark that describe 
geomorphology, climate and soil characteristics 
for analysed region, calculating  evaluation mark 
notes specific to every use and crop, identifying 
evaluation mark notes specific to orchard use, 
classification, framing on favorability classes 
practically, on every crop out of 6 and orchard 
use also (Fig. 2, 3,4).

For the area of Intercommunity Development 
Association Alba Iulia it is distinguished the 
territories framed in a very good favorability 
class ( class I, characterised by evaluation marks 
higher than 80,1 for 8,8 km2 which can be found 
at a low hill level, near Mures meadow on the 
area of Ighiu, Cricau, Metes. To these areas we 
can add, on wide surfaces of 113 km2 and 195 
km2, the territories with a good favorability and a 
middle one that gives good and very good crops 
for apple. The thermal limit to which apple can 

Fig. 1: The conceptual scheme of the applied model
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grow is 6° Celsius, therefore the areas with a 
medium temperature of 5,61-6° Celsius can be 
framed in a medium favorability class.

The rainfall regime that is between 596-796 
mm/year imprint a framing in the first class of 
favorability, together with a slide value under 10%, 
having a moderate gleyzation degree, even null. 
The theritories characterized by a high surface 
humidity and also by a high probability of floods 
will frame the areas to class V of restrictivity for 
apple, in spite of the other favorable factors for 
apple crop in the Mures lane zone.

 As for the framing on favorability classes 
for pear, there is a wide surface of 136,3 km2 that 
present good climate-hidrological and pedologic 
conditions for pear crop, assuring its growing and 
output for 14,6% of the theritory, especially in 
the sector of terraces and low hills of Mures lane 
and also in the neighborhood.  Pear requirements 
regarding the amount of rainfalls are between 

500-600mm/year, a higher temperature, better 
over 9,5° Celsius to 11° Celsius, it also needs 
much light, beeing a more sensitive crop than 

apple, the optimum PH situating between 6,4-7,4 
(Cedar, 2014).

 Class I of favorability for plum is more 
restricted in space to only 13,2 km2 comparing 
to the surfaces with good conditions for apple 
and pear crops which exceeded 100 km2 in the 
analized area. This is a sensitive crop to heat, 
it needs, for stable crops, absolute minimum 
temperatures higher than 8° Celsius and absolute 
maximum temperatures of  36° Celsius , being 
favorable in the low hills area (Cedar, 2014). 
The second class of favorability that offers good 
growing conditions but not a maximum crop for 
plum is more spatially extended representing 
133.3 km2, so 14% of the total analized theritory. 
It requires an amount of rainfalls of only 600mm/
year, being a more resisting crop to drought which 

Fig. 2: Favorability map for apple crop (left) and pear (right)
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will give an inferior quality to the fruit. According 
to the national studies, it can be seen the plum 
crop does not have high requirements for soil 
conditions, being cultivated on all soil types from 
the analized area. With a relative restrictivity, it 
is distinguished a less edafic volume of 75-51% 
and also a PH of 5.8-7.4 (Cedar, 2014). The 
improper conditions for plum crop are prioritary 
represented by the annual medium temperature 
not so high to allow fruiting and ripening of fruit, 
the high slope, the soil texture and the excess of 
humidity that influences in a negative way this 
crop. Therefore, the theritorial-administrative 
units situated on high altitudes as mountain 
sector and the piedmont one, Ighiu, Meteș and 
Sebeș have wide areas of  66.3 km2,  64.3 km2 
and 74.5 km2 (Table 1).

As a result of  temperature restrictions that 
occur with increasing of altitude, an area of 426 
km2  presents improper conditions for cherry 

and sour cherry crops. For cherry, beneficial 
thermic interval in order to obtain satisfactory 
crops is between a minimum of 6° Celsius and 
a maximum of 40° Celsius. Annual rainfall 
need is 600-800 mm, that does not represent a 
limitation of the studied zone, but because of 
the requirements of this crop to the soil features 
which are more pretentious, taking into account 
its preference for a soil reaction between 5.8-7.4, 
permeable, having a hard tolleration to the lack 
of water and to the stagnogleyzation phenomena 
(Cedar, 2014).

Due to the variety of indicators related to soil, 
topography and climate of the analyzed territory 
it can be founded  all classes of favorability, 
including favorability class I and II but on small 
areas of only 4 km2, respectively 37.3 km2.

The peach crop in second after the apple in 
temperate areas but on a national scale  areas 
cultivated with peach are decreasing. Given the 

Fig. 3: Favorability map for plum crop (on the left) and cherry- sour cherry (on the right)



GEOGRAPHIA
 N

APOCENSIS A
N X

, n
r. 1

/20
16

 

ge
og

rap
hia

na
po

cen
sis

.ac
ad

-cl
uj.

ro

80

Moldovan nicolaie, Păcurar ioan, Sanda roșca, Bilașco ștefan

studied area specific characteristics, it can be 
noticed the existence of class II of favorability 
on small areas  (3,8 km2) in the administrative-
territorial unit of Cricău. On the largest areas, 
representing 87,6 % of the analised theritory 
equal to 819,8 km2  it can be noticed the 
increasing of restrictive areas to peach crop 
mainly because ot the temperature limitations. 
Due to the high demands of apricot for climatic 
conditions, humidity and soil,  favorable apricot 
territories at a national scale  are only 5-6% of 
the territory. Requirements to the annual average 
temperature rises to 9.6 to 11 ° Celsius range, 
being a verry sensitive culture  to sudden changes 
in temperature, having a very low resistance to 
waterlogging even on short periods, but the 
drought in summer it is not favorable also. It 
needs a soil reaction in the range of 6.4 to 8, so it 
needs mildly alkaline soil (Cedar, 2014).

 Given these high demands of apricot, 
for the analised territory it can be noticed the 
inexistence of good and verry good favorability 

class and a decrease in the territorial extension 
even for the middle favorability class to only 
35,3 km2 and small to 52 km2. Therefore,  90,7% 
of the therritory , meaning an area of  848,7 km2 
presents a sum of environment factors that do not 
allow apricot crop.  

3.2. Identification of pretability for orchad 
use 

 It is known that after 1989 pomiculture  in 
Romania declined due to deforestation of old 
orchards despite initial major investments and 
plantings only on small areas. The framing of 
the analyzed territory on favorability classes for 
the use of orchards was performed using G.I.S. 
technology by the spatial representation of the 
arithmetic average of  evaluation notes for apple, 
pear, plum, cherry, sour cherry, peach and apricot 
(M.E.S.P./1987, vol. II). 

(“apple” + “pear” + “plum” + “sour cherry” 
+ “apricot” + “peach”) / 6

For the half of the studied area (51,9 %)  
favorability class V  prevails ( having evaluation 

Fig. 4: Favorability map for peach (on the left) and apricot (on the right)
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marks between 0-20), as a consequence of the  
limitative conditions specific to the mountain 
zone and Mures lane zone. 28,9 % of the theritory 
is characterised by favorability class IV, being 
specific to the sector of high hills, on coarse 
texture soils (Table 2).  

Table 2: Framing  on favorability classes for orchards in 
AIDA territory 

The medium favorability class characterized 
by evaluation marks between 40.1-60 occupies 
large areas of 25.6 km2  in administrative territorial 
unit of Ighiu, 25.5 km2 in Alba Iulia, 23.9 km2 in 
administrative territorial unit of Garda de Sus, in 
the whole studied territory 160.1 km2 which is 
17,1% of the whole territory, presenting average 
conditions for orchard use. The favorability class 
II is the best favorability class that characterizes 
16,4%  of the administrative territorial unit of  
Cricău, which represents 8,6 km2, 5,1%  of ATU 
Ighiu (6.5 km2) and  4.5 km2  in ATU of Garda de 
Jos which represents 4,5% of this unit. (Fig. 5 şi 
Fig. 6, Table 2). 
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Fig. 6: Favorability map for orchard use in ATU-s
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4. Conclusions
As a result of applying evaluation marks 

method to the agricultural lands using GIS 
technology ( based on implementation of a 
database for favorable and limitative factors 
on fruit tree crop) brought to identification and 
framing for each administrative territory on 
favorability classes. Thus, the focus was on 
creating a detailed database of all environmental 
factors starting with soil characteristics, hydro-
climate and topography characteristics that 
provides a degree of specificity for the territory, 
giving the base of economical support.

Favorability value for orchard use varies for 

AIDA territory between 0-79,3. The highest 
restrictivity is mainly imposed by climatic factor, 
namely air temperature and geomorphological 
factor, considering slope and altitude, for wide 
areas distinctive for the analyzed fruit tree.

In case of unfavorable conditions for a culture 
existing at the moment, for a higher productivity 
and an efficient use of the land, it is required 
the change of this crop with another one that 
offers both quantitatively and qualitatively better 
crops. Model validation and obtaining superior 
results after its application was conducted by 
superimposing good favorability class (class II 
characterized by evaluation marks in the range 

Fig. 7: Overlapping of  favorability classes with GOOGLE  satellite images

Fig. 8: Procentual framing on favorability classes for orchard use in ATU-s
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60.1 to 79.3) over recent satellite images (Fig. 8) 
observing such a 95.7% degree of validation of 
the territories currently used as orchards.
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