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Abstract. In order to establish the opportunity of cultivating different varieties 
of apricot trees on Brăila Plains, during 2005-2007, a scientific study has been made in 
a plantation located in the Cazasu Village, Brăila County, on a vernic mold, using a 
tree density of 625 trees per hectare (4/4).The biological material is made up of two 
varieties of apricot tree: NJA 19, with early ripening period, and Comandor with a late 
ripening period, grafted on wild apricot tree. Processing different authors’ data, we 
can admit that for producing a ton of dry substance in optimal vegetation conditions, 
the value of the economic coefficient of plant evaporation (Q) is 250 mc of water. 
Calculating the plant evaporation reference at the place (ETPr) on monthly values 
taken for 25 years, in the vegetation period, and the plant’s optimum water 
consumption, (Etp), for the studied area, we have the main elements to estimate the 
yearly agricultural productivity. According to the mathematical model established by 
Budan S, Gradinaru G. in 2000, two varieties of apricot trees were calculated and 
compared, NJA 19 with an early ripe, and Comandor, with a late ripe, the following 
agro-environmental main categories: Potential Bio-productivity (BP), Potential 
Harvest (RP), Potential Pedology Harvest (RPP), Potential Ecological Harvest (REP). 

Key words: apricot, Potential Bio-productivity (BP), Potential Harvest (RP), 
Potential Pedology Harvest (RPP), Potential Ecological Harvest (REP). 

 
Rezumat. Pentru stabilirea favorabilităţii cultivării unor soiuri de cais în 

Câmpia Brăilei, în perioada 2005-2007, s–a efectuat un studiu, într-o plantaţie situata 
în localitatea Cazasu - judeţul Brăila, pe un sol cernoziom vermic, cu o densitate de 
625 pomi/ha (4/4). Materialul biologic îl constituie 10 soiuri de cais (Harcot, NJA 19, 
Royal, Goldrich, Cea mai bună de Ungaria, Mamaia, Umberto, Comandor, Sulina, 
Favorit), altoite pe zarzăr. Prelucrând datele mai multor autori (Thompson, 1952 şi 
Parker, 1963, citaţi de Constantinescu, 1967; Chiriţă, 1974; Grumeza, 1979; Iancu, 
1983) se poate admite că pentru producerea unei tone de substanţă uscată în condiţii 
optime de vegetaţie, valoarea coeficientului economic al evapotranspiraţiei (Q) este de 
250 m2 de apă. Calculând evapotranspiraţia de referinţă a locului (ETPr) lunară pe 
25 de ani, în perioada de vegetaţie, precum şi consumul optim al plantei (ETp), pentru 
zona de studiu, dispunem de elementele esenţiale pentru estimarea potenţialului 
agroproductivităţii plantaţie. Pe baza modelului matematic elaborat de Budan S. şi 
Grădinariu G. în 2000, s-au calculat şi comparat, pentru două soiuri de cais, NJA 19 
cu coacere timpurie şi Comandor cu coacere târzie, următoarele categorii 
agroecologice: bioproductivitatea potenţială (BP), recolta potenţială (RP), recolta 
pedologic potenţială (RPP), recolta ecologic potenţială (REP). 

Cuvinte cheie: cais, bioproductivitatea potenţială, recolta potenţială, recolta 
pedologic potenţială, recolta ecologic potenţială. 
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INTRODUCTION 

Though climatically, our country joins the belt for favourable apricot 
culture, both in as far as the thermal and light resources are concerned and the 
humidity factors as well, it shows great differences regionally determined by 
climatic zoning. 

Apricot production also varies much yearly, due to its extreme sensitivity to 
the changes that occur in the structure of meteorological conditions, the main 
variability factors being the late hoarfrosts and the return spring frosts (Cociu V., 
1993). In order to appreciate the agricultural and productive potential, of the 
natural background, starting from apricot tree biological requirements, based on 
the studies made in the Braila Plains area, a region favourable to apricot culture, 
evaluations have been made and several crop agro-ecological categories have been 
compared in order to establish the limitative factor as well as to get high-quality 
and economical productions in the area under study. 

MATERIALS AND METHODS 
The study was made on an apricot plantation situated in the S-E of the 

Romanian Plains(Cazasu Village –Braila County) established in 1997 on a vermic 
chernozem soil, having a density of 625 trees per ha (4/4). Ten varieties of apricot tree 
are planted here, from which two have been used to demonstrate zone favourability 
for apricot culture, NJA19 with early ripening and Comandor with late ripening period. 
The observations concerning production and quality have been made during 2005 - 
2007. This study was based on the idea that plant productivity may be developed 
according to helio-thermal, hydric and trophic resource parameters of a given area. 

This paper has used data calculated for this particular place reference potential 
evaporation, Braila Plains- Cazasu Village, (ETPr) calculated after Thortwaite for 25 
years as well as the optimum water consumption for apricot trees(ETPo) in the Braila 
Plains, calculated after data from several authors: Constantinescu, 1967; Grumeaza 
N. and Klepş C., 1979; Iancu, 1981 who point out that the value of optimum water 
consumption necessary to elaborate one unit of vegetal substance during 
evaporation(Q) under optimum culture conditions is about 250 m3 of water. The 
present study is based upon a mathematical model elaborated by S. Budan and G. 
Gradinariu in 2000 on which several agro-ecological standard categories for two 
apricot varieties (NJA19, early ripening and Comandor, late ripening) have been 
defined and calculated.  

RESULTS AND DISCUSSIONS 
From calculations made for Braila Plains, the place reference potential 

evaporation (ETPr) monthly on a vegetation period after the formula elaborated 
by Thortwaite for 25 years, as well as the water optimum consumption for apricot 
trees (ETpo) in th Braila Plains (calculated after the data of several authors who 
have established the optimum water consumption for the trees: Grumeza, 1979; 
Iancu, 1981, 1983; Adamov, 1979), are shown in Figure 1. 

The plant optimum water consumption (ETpo) in relation to the place 
reference potential evaporation represents the type of culture relative evaporation 
coefficient (Kc=ETpo /ETPr). 
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Fig. 1. Relation between reference potential and optimum evaporation for apricot trees, at 

Cazasu – Brăila 
 

Potential bio-productvity (BP) of the culture has been estimated after the 
relation: 

BP = ∑ ETPr/Q x Kc (t/ha, s.u. vegetal), where:  
BP = total phyto-mass which can be obtained under optimum weather and 

soil conditions coupled with perfect culture technology. The BP level, expressed 
in dry substance, is determined by the plant biological possibilities and by the 
evaporating force of the atmosphere. 

Kc = apricot relative evaporation coefficient in the area under study; 
∑ETPr = the place reference potential evaporation taken from the moment 

of vegetation until the fruit full maturation, m3 of water per hectare; 
Potential bio-productivity as a multi-annual average value (BPm) for the 

varieties under analysis is: for NJA19, 7,94 t/ha s.u. total phyto-mass BPm = 
2614/250 x 0,76 =7,94); for Comandor variety, 12,02 t/ha s.u. total phyto-mass 
(BPm = 4295/250 x 0,70 = 12,02). 

The potential crop (agro-productivity) (RP) represents the potential 
biological production which is being used as an agricultural product (apricots) and 
it is obtained by including a transformation coefficient of that part of total 
potential biomass in the previous formula in the standard crop - Kr. 

RP = ETPr / Q x Kc x Kr (t/ha apricots), where: 
Kr – is obtained by relating the edible crop index in percentages (Ir) to the 

content of dry substance of the standard crop (S%), i.e. Kr = Ir/S. 
The crop index for NJA19 is estimated to 21%, while the dry substance 

content is about 13%. 
For the Comandor variety, the crop index is estimated to 355, while the dry 

substance content is estimated at 17%. 
As a result: for NJA19 – Kr =21/13=1.61 and for the Comandor variety - 

Kr = 35/17=2.05. 
The potential crop (RP) is 12.78 t/ha apricots for the NJA19 (RP = 

2614/250 x 0,76 x 1,61 = 12,78) and for the Comandor 24,64 t/ha apricots (RP = 
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4295/250 x 0,70 x 2,05 = 24,64). 
The potential pedological crop (RPP) is the crop which can be obtained 

when the weather conditions are good, being determined only by the soil real  
fertility and expressing its limitative character. 

RPP = RP x Ktp = ∑ ETPr / Q x Kc x Kr x Ktp 
Ktp – the soil potential trophicity coefficient has been calculated by 

adapting Chirita (1974) formula to the plantation anthropogenized soil specificity.  
                    n 
Ktp = 0,002 ∑ tpi  =  0,002 ∑ H2 x Vi x ri  

                           i =1                  i =1 
where: H= the humus percentage related to the volume; V = the degree of 

base saturation pH=8.3 up to values reaching 95%; r = the relation between the 
fine earth volume (no skeleton) and the soil total volume; 0,002 = a coefficient 
resulted for some reasons: the soil layer thickness under analysis, whose tpi is 
always 20 cm, while 0,002 is a adaptation coefficient of size order with whom 
Ktp is used in the calculation of crop estimation.  

For the soil type under study: vermic chernozem – Ktp = 658,48 x 
0,002=1,31 

The potential pedological crop (RPP) is 16,74 t/ha (RPP = 12,78 x 1,31 = 
16,74) for NJA19, and 32,27 t/ha (RPP = 24,64 x 1,31=32,27) for Comandor. 

The potential climatic crop (RCP) is interpreted as an average value of the 
crop meteorologically possible. 

RCP = ∑ ETPr / Q x Kc x Kr x Kpa (1 – Kam) 
The most synthetic indicator which reflects the action of water and 

moreover the combined action of all meteorological factors upon vegetal 
productivity is considered to be the air-soil phyto-productivity coefficient (Kpa) 
which expresses for each value Iua and Iuex the plant productivity in tens of the 
whole to the maximum one (=1) corresponding to the humidity for plain value 
(Iua = 100). 

Based on pre-calculated values, we determined the Kpa value for the 
vermic chernozem type of soil in accordance with the active humidity interval 
calculated for the Braila area for each month of vegetation period (Table1). 

For each period under analysis the state of soil humidity has been 
determined on decades, on each month and on vegetation periods according to a 
survey. 

To determine the water reserve in the soil on April 1st (Ra 1 IV) we used 
this formula: 

Ra 1 IV = (PX > 40 + PXI + PXII +PI + PII +PIII – 100), where: 
P – monthly rainfalls in mm; 100 - ETPr between November 1st-April 1st; 

1.2 – the coefficient of water accumulation in the upper layers as a result of water 
vapour condensation. 

The value Ra 1 IV (multi-annual average value for Braila) = (38,2 + 27,8 + 
31,3 +28 +23,9 -100) 1,2 = 59,04 mm = 590 m3 / ha for a depth of 80-100 cm. 
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Table 1 
Kpa Calculation for the period 1980 - 2007 for the Apricot in the Braila Plains 

Month  IV V VI VII VIII IV-VIII 
ETPr (mm) 50 95 125 147 125 542 
ETP (mm) 45 80 110 129 77 441 
P (mm) 36 50 62 44 45 237 
Af 14 35 59 76 62 246 
ETR (mm) 45 80 110 129 77 441 
Rai (beginning of 
month) 

73 64 69 80 71 - 

Ram (monthly average 
value) 

99 78 95 88 80 88 

Iua % 53 42 51 47 43 47,2 
Kpa 0,30 0,19 0,29 0,25 0,19 0,24 

 
Over a climatically ensured crop(CEC) meteorological accidents have a 

negative influence – spring late frosts (i), hail (g), the physiological stress given 
by cold waves (f), by heat(a), by air dryness(u), situated above biological 
thresholds of pheno-phases, of those particularly important for the crop level, 
such as blossoming and fruit growth (Kolesnikov, 1975 quoted by Budan S. and 
Grădinariu G., 2000).When the meteorological accident irreversibly affects the 
fruit-bearing organs, such as the fruit-bearing bud freezing under the limit of 30-
35 % for each percentage under the limit, the crop will diminish by 3,0 -3,5 %. 

All these negative influences gets into the calculation of agro-productivity 
by summing up of all losses, in relative values generated by each phenomenon in 
the relation: 
              n 

Kam = ∑ Xi, where : 
        i=1  

Kam – loss coefficient whose calculus basis is from 0 to 1. 
X – the relative value of crop diminution as a result of unfavourable 

meteorological factors already mentioned. 
For the period under discussion the Kam value for NJA19 is 0,098, while 

for the Comandor variety, it is 0,183. 
The potential climatic crop (RCP) for the NJA19 is 3.19 t/ha (2614/250 x 

0,76 x 0,61 x 0,26 x (1 – 0,098) = 3,91, while for the Comandor, it is 7,25 t/ha 
(4295 / 250 x 0,7 x 2,05 x 0,25 x (1 – 0,183) = 7,25) 

The potential ecological crop (REP) can be obtained under real soil 
conditions of the micro-zone. On high-fertility soils REP reaches or can be equal 
to the RCP (Jukovsky, 1989 quoted by Budan.S. and Grădinariu G., 2000). 

REP = RCP x Ktp = ∑ ETPr /Q x Kc x Kpa (1Kam)x Ktp 
For the NJA19 variety, the potential ecological crop is 5,12 t/ha (3,91 x1,31 = 
5,12), while for the Comandor it is 9,49 t/ha (7,25 x 1,31 = 9,49). 
From all the data we may notice a much greater production biological potential 
for the Comandor (24,64t/ha) as compared to the NJA19 with 12,78 t/ha, which 
explains the longer fruit growing period for the first variety (Table2).  
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The pedo-climatic conditions of the zone make the potential ecological 
crop represent 40% of the potential biological crop for the NJA19, while for the 
Comandor, the potential ecological crop represents 38,57% of the potential 
biological one. 

 
Table 2 

Apricot Crop Agro-Ecological Categories for the Braila Plains 
Crop Agro-Ecological Categories Variety 

NJA 19 Comandor 
Potential Bioproductivity (BP) - t/ha, s.u. vegetal 7,94 12,02 
Potential Biological Crop (RP) - t/ha fruits 12,78 24,64 
Potential Pedological Crop (RPP) - t/ha fruits 16,74 32,27 
Potential Climatic Crop (RCP) - t/ha fruits 3,91 7,25 
Potential Ecological Crop (REP) - t/ha fruits 5,12 9,49 
Average Production Obtained (2005-2007) – t/ha  
fruits 

15,13 23,28 

CONCLUSIONS 
The soil from the area under analysis, the vermic chernozem, which doesn’t 

show elements of gleization or salinization, it has a high fertility, so that the fruit 
production is high, the potential pedological crop (REP) being certain. 

This zone limitative character for the apricot culture is given by the high 
temperatures during the vegetation period (16,47 0C), associated with low-rate 
rainfalls (264 l/mp), which leads to a low potential climatic crop (RCP). This 
shortcoming is compensated by extensive irrigation. 

As for the behaviour of the varieties used in the area under study, we notice 
the use of late-ripening varieties. The potential of the late-ripening varieties is 
superior to the early-ripening varieties and it can be appreciated not only as a 
genetic characteristic of this variety, but also as a favourable influence of the 
climatic conditions during the blossoming and fruition periods of the late 
varieties.  

The mathematical model used here emphasized the influence of parameters 
such as the zone trophic, hydric and helio-thermal resources upon the productivity 
of the soils under analysis.  
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