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Abstract. The vegetation phenophases of medlar genotypes were quantified, as identified in the southwestern area of Romania, 

using the BBCH scale. Six genotypes were followed over two years. Based on the results obtained, we can conclude that budbursting 

occurs in the 20-30 of March - the beginning of April; complete flowering in the 20-30 of April - beginning of May; and the harvest 

maturity in 20 -30 October - beginning of November. The BBCH scale will be a useful source for medlar farmers, agrochemical 

companies, researchers etc. to successfully implement orchard management practices, to improve fruit quality, providing 

information on crop evolution, disease and pest management, irrigation, fertilizer efficiency under environmental conditions in 

Romania. 
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Introduction 

 

The vegetation stages, called phenological stages, are related 

to morphological changes and the characteristics of fruit 

trees. The timing of each vegetation phenophase developed 

and its duration is closely related to pedoclimatic factors and 

to each genotype. Phenological changes and fruit-setting 

problems are known in many fruit-tree farming areas as a 

result of global warming effect on plant reproduction (Hedh-

ly et al. 2009, Hedhly 2011, Cosmulescu et al. 2010a,b, Cos-

mulescu & Gruia 2016). In recent decades, understanding of 

plant phenology plays an important role in technology in the 

context of climate changes (Cosmulescu et al. 2015). Vegeta-

tion stages of fruit trees are of great economic importance, as 

they have a direct impact on fruit production (Chmielewski 

2004), which shows the importance of knowledge of fruit 

trees phenology. Medlar (Mespilus germanica L.) is part of the 

Rosaceae family, the Mespilus genus, being cultivated for 

thousands of years in temperate areas of Anatolia (Atay, 

2013). Medlar has a high variety of uses both ornamentally 

and for its food value. Although consumed less in compari-

son with other related genera, such as Malus (apple) and Py-

rus (hair) (Phipps 2003), medlar fruits have a high total anti-

oxidant capacity, they also contain fatty acids, such as pal-

mitic acid, oleic acid and linoleic acid (Canbay et al. 2011). 

Medlar is a shrub whose fruits are harvested in autumn, at 

the end of October, beginning of November, after the first 

hoar-frost fall (Cosmulescu et al. 2019). The development of 

plants and phenological stages have a great inter-annual var-

iability. Individual factors (genes, age) and environmental 

factors (weather conditions, soil conditions, irrigation, pests, 

etc.) do influence plants significantly (Morellato 2000). Char-

acterization of phenological stages is the key to obtain a high 

quality of fruit and an optimal weight, because there are a 

number of maintenance works (cutting, applying bioregula-

tors, fertilizers, diagnosing physiological disorders, weed 

control, harvesting, combating pests etc.) which are based on 

knowledge of certain phenological stages (Salazar et al. 2006, 

Salinero et al. 2009). In order to record the phenological stag-

es, Bleiholder et al. (1989) developed a two-digit decimal 

coding system called the BBCH scale. The extended BBCH 

scale is a system for uniform coding of the stages of plant’s 

phenological growth (Meier et al. 2009a) and has been used 

for numerous fruit tree species (Martinez-Valero et al. 2001, 

Perez-Pastor et al. 2004, Salazar et al. 2006, Meier et al. 2009 

b, Salinero et al. 2009, Delgado et al. 2011, Cosmulescu et.al. 

2008) to quantify the development of vegetation phenopha-

ses in direct connection with climatic factors. The abbrevia-

tion BBCH derives from Biologische Bundesanstalt, Bun-

dessortenamt and Chemical industry and this scale is a sys-

tem for uniform coding and description of phenologically 

similar growth stages of plant species (Meier et al. 2009). 

Atay (2013) conducted a study in which he analyzed the 

phenological growth stages of the "İstanbul” medlar cultivar, 

using the BBCH scale. The main aim of this study was to de-

termine the growth stages in the life cycle of medlar geno-

types, identified in the southwestern area of Romania, using 

the BBCH scale. Determination of phenophases helps to 

identify the decoration period starting from the flowering, 

leafing and fruit-setting period and is important for the suc-

cessful implementation of practices of technological opera-

tions management. 
 

 

Materials and Methods 

 

Phenological observations were made over two years of vegetation 

(2018-2019) and included medlar genotypes as identified in several 

counties in Romania (Dolj, Gorj, Caraș-Severin, Teleorman) in the 

South-West Oltenia area (Romania). Genotypes were coded as fol-

lows: C1 (Craiova), N1 (Nanov), M1, M2 (Matasari), T1 (Turnu-

Ruieni), E1 (Ezeris) (Scrieciu & Cosmulescu 2019, Cosmulescu et al. 

2020). Looking at the whole, the climate in Romania is temperate-

continental moderate. Continental influences are occurring in some 

areas of Romania with well differentiated climatic nuances. Thus, in 

Banat and Oltenia regions the Mediterranean hue is felt, character-

ized by mild winters and a richer rainfall regime (especially in au-

tumn). The average annual temperatures drop slightly from south 

(10-11°C) to the north (8.5-9°C). The average annual maximum tem-

peratures range from 22-24°C in summer, and from -3°C to -5°C in 

winter. Sudden changes in temperature, especially in the winter sea-

son, are characteristic for the southwestern part of Romania. Rainfall 

in Romania are moderate, the average annual precipitation falling on 

Romania’s territory being 637 mm annually, but nonetheless there 

have been long drought periods. “Rainy days” are those in which 
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quantities ≥ 1.0 mm are recorded. The average annual number of 

days with rainfall varies across Romania (between 100 and 200 mm). 

Phenological observations were recorded weekly (sometimes every 

3-5 days), establishing the calendar dates when the main landmarks 

were recorded. In order to record the main landmarks of reproduc-

tive organs, photographs were taken starting from March of each 

year, then once a month until the fruit harvesting phase. Six main 

growth stages have been described for development of buds, leaves, 

the inflorescence development, blossoming, fruit development and 

ripening, according to methodology described by Atay (2013). The 

main growth stage begins with bud development (stage 0) and ends 

with fruit ripening (stage 8). Vegetative growth is described by bud 

evolution (stage 0) and leaves development (stage 1). The next two 

stages are the appearance of inflorescences (stage 5) and blossoming 

(stage 6). The last two growth stages are related to fruit development 

(stage 7) and fruit ripening (stage 8). 

 

 

Results 

 

The study of phenology helps to determine the periodicity of 

events in the life cycle of medlar fruits crops, and the results 

can be used in farming management (Wei et al. 2013). Fig-

ures 1 and 2 show the stages of phenological growth in 2 

genotypes: C1 (2018) (Figure 1) and M2 (2019) (Figure 2), 

starting with stage 0 (bud development) and ending with 

stage 8 (fruit maturity). Development of vegetation stages in 

Mespilus germanica L. genotypes studied over the period 

2018-2019 and coded according to BBCH scale are presented 

in Table 1. Thus, the beginning of bud-bursting occurred at 

the end of March, beginning of April both in 2018 and 2019. 

In 2018, due to lower temperatures in the first months of the 

year, the trees started in vegetation 12 days later than in the 

year 2019. The date of inflorescences occurrence was record-

ed in April in all genotypes under study over the two years 

of vegetation; thus, in 2018 the occurrence of inflorescences 

started on April 14 at the earliest, in N1 and C1 genotypes, 

and on April 21 at the latest, in E1 and M2 genotypes, com-

pared to the year 2019 when the occurrence of inflorescences 

was recorded on April 09 at the earliest in M1 genotype, and 

on April 20 at the latest in T1 genotype, there being a 6 day 

difference between the two years. The flowering period took 

place during April 20-30 and May month, being influenced 

by environmental factors. Thus, in 2018, C1 genotype was 

the first to have full flowering, on April 26, followed by N1 

and M1 genotypes on April 28, respectively April 29, and the  
 

 

 
 

Figure 1. Stages of phenological growth in C1genotype (2018) according to BBCH scale. 
 

 

 
 

Figure 2. Stages of phenological growth in M2 genotype (2019) according to BBCH scale. 
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Table 1. Development of main vegetation phenophases in medlar genotypes (Mespilus germanica L.) over the years 2018-2019. 
 

Year Genotype bud-burst  

(07) 

inflorescence  

occurrence (55) 

full  

flowering (65) 

end of flowering  

period (69) 

young fruit  

(71) 

beginning  

of ripening (81) 

crop  

maturity (87) 

2018 N1 Apr 03 Apr 14 Apr 28 May 04 May 18 Oct 20 Nov 12 

2019 Mar 26 Apr 11 Apr 21 Apr 29 May 14 Oct 10 Nov 17 

2018 C1 Mar 31 Apr 14 Apr 26 May 13 May 16 Oct 05 Nov 20 

2019 Mar 21 Apr 11 Apr 21 Apr 31 May 09 Oct 21 Nov 04 

2018 T1 Apr 03 Apr 20 May 03 May 12 May 20 Oct 20 Nov 6 

2019 Apr 02 Apr 20 Apr 30 May 06 May 17 Oct 28 Nov 17 

2018 E1 Mar 31 Apr 21 May 01 May 18 June 04 Oct 28 Nov 15 

2019 Apr 01 Apr 17 May 03 May 08 May 25 Oct 28 Nov 11 

2018 M1 Apr 02 Apr 18 Apr 29 May 17 May 27 Sept 16 Oct 26 

2019 Mar 20 Apr 09 May 03 May 13 May 24 Oct 18 Nov 04 

2018 M2 Apr 06 Apr 21 May 07 May 18 June 07 Oct 28 Nov 10 

2019 Mar 25 Apr 14 Apr 28 May 10 May 25 Oct 12 Nov 14 

 

 

Table 2. Duration in days of different vegetation stages in medlar genotypes identified. 
 

Genotype Year 1 January –  

bud-burst (07) 

bud-burst (07) – 

full flowering (65) 

full flowering (65) –  

young fruit (71) 

young fruit (71) –  

beginning of ripening (81) 

beginning of ripening (81) –  

crop maturity (87) 

N1 2018 93 25 20 155 23 

2019 85 26 23 149 38 

C1 2018 90 26 20 142 46 

2019 95 16 18 165 14 

T1 2018 93 30 16 153 17 

2019 92 28 17 164 20 

E1 2018 91 30 34 146 18 

2019 91 33 22 156 14 

M1 2018 92 27 28 112 40 

2019 79 43 21 147 17 

M2 2018 96 31 31 143 13 

2019 84 34 27 140 33 

 

 

latest complete flowering occurred on May 07, in M2 geno-

type. In 2019, a difference of 5-6 days was observed com-

pared to 2018, so the flowering phenophase started on April 

21 at the earliest in N1 and C1 genotype, and on May 05 at 

the latest in M1 and E1 genotypes. The end of flowering pe-

riod occurred earlier in 2019 compared to 2018. This phe-

nophase was triggered at the earliest on May 05, and in 2019 

on April 29, in the same N1 genotype in Nanov area. In 2018, 

the end of flowering period was recorded at the latest on 

May 18, in E1 and M2 genotype, and in 2019 on May 13 in 

M1 genotype. The end of flowering period was triggered at a 

difference of 6 to 19 days between the two years of vegeta-

tion. Depending on genotype, the ripening entry of medlar 

fruits occurred during September 20-30, October 01-10. Har-

vest maturity was identified in November in all genotypes, 

in both years of vegetation. Table 2 presents information on 

duration of different phenophases in medlar genotypes. Ac-

cording to the obtained results, the duration from January 1 

until bud-bursting was between 79 days in M1 genotype 

(year 2019), and 96 days in M2 genotype (year 2018). Regard-

ing the duration from flowering until full flowering, this 

stage was from 16 days (C1 in 2019) to 43 days (M1 in 2019). 

The longest duration was between the young fruit phe-

nophase and the fruit ripening stage, from 112 days (M1 in 

2018) and 165 days (C1 in 2019). Duration from fruit ripen-

ing beginning until fruit harvesting was from 12 to 46 days. 

Discussion 

 

Qualitative and quantitative development of spring buds, is 

manifested according to the sum of temperature degrees that 

cross the biological threshold of 8 - 11°C of medlar, calculat-

ed from 1 January (Mihaescu 1977). Bud-bursting occurred 

on March 20-30 (the earliest in C1 genotype and E1 on March 

31, and April 1-10 (April 06, in M2 genotype), with differ-

ences between years, determined by temperature. Flowering 

is the most important phenophase in terms of productivity 

and not only, being influenced by climatic conditions, espe-

cially the temperature and humidity of air. The duration of 

flower retention is closely related to these two factors. The 

flowering period largely coincides with that reported by 

Glew et al. (2003); their study showed that the flowers were 

considered in full bloom at the beginning of May (May 8, 

2000). Similarly, Ayaz et al. (2008) reported that the complete 

flowering in medlar occurred during May 1-10. If the weath-

er factor operates differently over several years, it causes dif-

ferences between the beginning and the end of flowering 

(Cosmulescu et al. 2015). Based on the results obtained, it 

can be concluded that the main vegetation phenophases in 

medlar, in the South-Western area of Oltenia, are developed 

as follows: 

- bud-bursting: the third decade of March - the beginning 

of April; 
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- occurrence of inflorescence: in April (09-21); 

- complete flowering: April 20-30 - the beginning of May; 

- the end of flowering period: April 20-30 and during 

month of May; 

- young fruit: May 20-30 – the beginning of June; 

- beginning of fruit ripening: the September 10-20 and 

during October; 

- harvesting maturity: October 20-30 - during November. 

In conclusion, BBCH scale for the recording of vegetation 

phases has advantages over other coding systems, especially 

as it more precisely describes the morphological characteris-

tics in each growth stage. Therefore, the use of the BBCH 

scale to describe the vegetation stages in Mespilus germanica 

L. genotypes is important for the successful implementation 

of orchard management and research practices. Knowledge 

of vegetation phenophases could improve the fruits quality, 

providing information on culture evolution, disease and pest 

management, irrigation, fertilizer efficiency under environ-

mental conditions in Romania. Medlar can be used as a food 

and medicinal plant, as well as in land management to im-

prove the environment. Therefore, this species offers good 

perspective for its practical use in Romania. 
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