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Abstract       Broccoli is a species originating from the Mediterranean Basin. It 
started to be cultivated in the 19

th
 century, first in Italy, and then in Germany, 

England, France, and Holland. The biological material we used in our trials 
was represented by the following 12 foreign broccoli genotypes: Belstar F1, 
Celcius F1, Chevalier F1, Chios F1, Fiesta F1, Flash F1, Heritage F1, Ironman 
F1, Marathon F1, Martor F1, Milady F1 and Parthenon F1.  False head mean 
weight oscillates between 434.7 g (Celcius F1) and 874.7 g (Fiesta F1). mean 
yield per area unit oscillated between 17.38 t/ha (Celcius F1) and 34.98 t/ha 
(Fiesta F1). 
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Broccoli is a species originating from the 

Mediterranean Basin. It started to be cultivated in the 

19
th

 century, first in Italy, and then in Germany, 

England, France, and Holland [2, 11]. 

Broccoli originates in Cyprus and Greece, 

from where it migrated at the beginning of the 17
th

 

century to southern Italy, to Calabria, which gave the 

name of the “Calabrese” type on which all actual 

cultivars are based [17]. 

People eat the primordial of broccoli 

inflorescences, which sometimes have the shape of 

elongated spread shoots. Broccoli is eaten coated, 

mixed with butter and cream or mayonnaise. It has a 

very good taste, superior to that of cauliflower [5]. 

Broccoli inflorescences contain 3.3 g % 

proteins, 0.2 g % lipids, 1.1 g % ashes, 5.5 g % 

carbohydrates, 130 mg % calcium salts, 76 mg % 

phosphorus salts, 1.3 mg % iron, 3500 U.I. vitamin A, 

0.10 mg % vitamin B1, 0.21 mg % vitamin B2, 1.1 mg 

% niacin and 118 mg % vitamin C [1]. 

Broccoli inflorescences appearing in the first 

cultivation year on top of the main stem have, unlike 

cauliflower, floral stems less gathered and bouquet-like 

[15]. 

The inflorescences form differently depending 

on cultivar, 75-105 days after sprouting, reaching 

different sizes and are, in most varieties, green in 

colour, sometimes yellowish and even purplish [4]. 

Unlike cauliflower, all field-cultivated 

broccoli cultivars develop, besides the main 

inflorescence, 8-10 secondary inflorescences of smaller 

size, whose weight oscillates between 310-370 g/plant. 

Secondary inflorescences form 8-12 days later than the 

main inflorescence [9]. 

Another feature of broccoli inflorescences is 

that they are very frail, which makes them less resistant 

to transportation and storage [2, 9]. 

Optimal vegetation in broccoli is 20-25
0
C, 

before the inflorescences appear, and 15-18
0
C, during 

inflorescence formation. Temperatures above 20
0
C 

during inflorescence formation speed up flower 

formation, resulting in a decay of the edible part. It has 

high requirements in water. Plants respond negatively 

to both lack of water in the soil and to water excess 

(the edible part decays) [1, 2, 9, 16]. 

 

Biological Material and Method 
 

Research was carried out in the period 2009-

2010, at the Didactic-Experimental Station of the Banat 

University of Agricultural Science and Veterinary 

Medicine in Timişoara (Romania), where we set a 

comparative culture after the randomised block method 

with four replicates. 

The biological material we used in our trials 

was represented by the following 12 foreign broccoli 

genotypes: Belstar F1, Celcius F1, Chevalier F1, Chios 

F1, Fiesta F1, Flash F1, Heritage F1, Ironman F1, 

Marathon F1, Martor F1, Milady F1 and Parthenon F1.  

Upon consumption maturity, we made 

measurements concerning some morphological features 

such as: plant weight, false head weight, false head 

height, false head diameter, head surface, and head 

density. 

The assessment of the two morphological 

features was done with grades from 1 to 3, as follows: 

- false head density: 1 – dense, 2 – demi-

dense, 3 – aerated; 

- false head surface: 1 – finely coarse, 2 – 

very coarse, 3 – with hairs. 
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Observations and measurements were made 

using the current methodology of making observations. 

Trial data obtained after analysing and 

measuring the growth rate of the cell volume or the 

secondary metabolite content were processed 

statistically, determining estimate mean values, 

standard mean deviation, variability coefficient, main 

component analysis, and multivariate analysis [6]. 

 

Results and Discussions 
 

A cultivar’s yielding potential is given, on the 

one hand, by the expression of the genotype through 

the phenotype and, on the other hand, by the 

interaction of the phenotype with adverse 

environmental factors on the background of a 

cultivation technology at optimal parameters [7, 8, and 

13]. In other words, what an individual yields is the 

effect of the interaction between genotype and the 

opportunities it had to manifest in the existing 

environmental conditions [3, 10, and 12]. 

Yield as a genetic feature is determined by 

both physiological and morphological features, the 

latter being easier to assess. The main morphological 

features determining a plant’s yield are called yield 

elements [10, 12, and 14]. 

In order to establish mean yields in the studied 

field-cultivated broccoli hybrids, we made observations 

concerning morphological features; trial data are 

shown in Table 1. 

 

 

Table 1

Estimate mean values of some morphological features in field-cultivated broccoli hybrids  

(The Didactic and Experimental Station in Timişoara – 2009-2010) 

Hybrid 
Plant weight  

(g) 

False head weight  

(g) 

False head height  

(cm) 

False head diameter 

(cm) 

Belstar F1 1481.9 ± 68.3 728.6 ± 27.3 17.5 ± 0.5 19.6 ± 0.8 

Celcius F1 1364.1 ± 55.4 434.7 ± 37.5 14.9 ± 0.4 17.3 ± 1.0 

Chevalier F1 2187.4 ± 83.8 868,3 ± 44,9 20.0 ± 0.4 22.7 ± 0.2 

Chios F1 1935.5 ± 47.6 683.5 ± 34.4 19.7 ± 1.0 22.1 ± 1.1 

Fiesta F1 2293.4 ± 55.7 874.7 ± 37.9 20.3 ± 0.8 22.5 ± 1.1 

Flash F1 1566.7 ± 63.7 733.6 ± 41.7 17.6 ± 0.7 20.3 ± 0.5 

Heritage F1 2756.0 ± 71.1 816.1 ± 58.5 20.2 ± 0.3 23.2 ± 1.0 

Ironman F1 2015.3 ± 63.6 663.4 ± 37.2 19.3 ± 0.8 21.2 ± 0.7 

Marathon F1 2133.5 ± 67.3 645.3 ± 38.3 18.9 ± 0.9 20.8 ± 0.5 

Martor F1 1561.0 ± 86.5 458.5 ± 26.0 15.7 ± 0.4 16.9 ± 0.7 

Milady F1 2235.3 ± 53.2 645.2 ± 33.2 18.7 ± 0.5 21.1 ± 0.3 

Parthenon F1 1732.5 ± 61.2 586.4 ± 29.7 16.3 ± 1.0 17.6 ± 1.0 

 

 Trial data presented in Table 1 show the 

following: 

- false head mean weight oscillates between 

434.7 g (Celcius F1) and 874.7 g (Fiesta F1); 

- field-cultivated broccoli hybrids Chevalier, 

Fiesta and Heritage yielded the highest weights with 

estimate mean values of over 800 g; 

- false head height oscillates between 14.9 cm 

(Celcius F1) and 20.3 cm (Fiesta F1); 

- most trial field-cultivated broccoli hybrids 

are characterised by a false head mean height between 

15-19 cm; 

- estimate false head mean values oscillate 

between 16.9 cm (Martor F1) and 23.2 cm (Heritage 

F1). 

 A deep analysis of morphological features 

makes possible a detailed presentation of field-

cultivated broccoli hybrids yielding potential tested at 

the Didactic and Experimental Station in Timişoara; 

estimate mean values are presented in Table 2. 
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Table 2

Estimate mean values of some yielding features in field-cultivated broccoli hybrids  

(The Didactic and Experimental Station in Timişoara – 2009-2010) 

Hybrid False head yield  (%) Shape index  (s.i.) False head surface False head density 

Belstar F1 49.1 0.89 3 1 

Celcius F1 31.8 0.87 2 2 

Chevalier F1 39.7 0,88 2 2 

Chios F1 35.3 0.89 1 1 

Fiesta F1 38.1 0.90 1 1 

Flash F1 46.8 0.86 2 2 

Heritage F1 29.6 0.87 2 2 

Ironman F1 32.9 0.91 2 2 

Marathon F1 30.2 0.90 2 1 

Martor F1 29.3 0.92 3 3 

Milady F1 28.8 0.88 1 3 

Parthenon F1 33.8 0.91 1 1 

 

Analysing trial data shown in Table 2, we can 

say the following: 

- false head mean yield is remarkable in the 

field-cultivated broccoli hybrids Belstar and Flash; 

- shape index ranges the 12 field-cultivated 

broccoli hybrids among flat but mostly compact false 

head cultivars; 

- false head surface such as it was determined 

through visual observations was finely coarse in the 

field-cultivated broccoli cultivars Chios F1, Fiesta F1, 

Milady F1 and Parthenon F1; very coarse in the field-

cultivated broccoli cultivars Celcius F1, Chevalier F1, 

Flash F1, Heritage F1, Ironman F1 and Marathon F1; and 

with hairs in the field-cultivated broccoli cultivars 

Belstar F1 and Martor F1; 

- false head density determined through visual 

observations ranges the studied field-cultivated 

broccoli cultivars among dense edible part field-

cultivated broccoli cultivars (Belstar F1, Chios F1, 

Fiesta F1, Marathon F1, Parthenon F1), demi-dense 

edible part field-cultivated broccoli cultivars (Celcius 

F1, Chevalier F1, Flash F1, Heritage F1, Ironman F1) 

and aerated edible part field-cultivated broccoli 

cultivars (Martor F1, Milady F1). 

Determining yielding potential in field-

cultivated broccoli hybrids at the Didactic and 

Experimental Station in Timişoara was made taking 

into account the false head mean weight and density 

per area unit; trial results are presented in Table 3. 

Table 3

Synthesis of trial results concerning mean yield in the broccoli hybrids tested  

at the Didactic and Experimental Station in Timişoara (2009-2010) 

Hybrid 
Absolute yield  

(t/ha) 

Relative yield 

(%) 

Differences  

to the control  

(t/ha) 

Significance 

Fiesta F1 34.98 128.98 7.86 * 

Chevalier F1 34.73 128.06 7.61 * 

Heritage F1 32.64 120.35 5.52 - 

Flash F1 29.34 108.18 2.22 - 

Beltis F1 29.14 107.44 2.02 - 

Chios F1 27.34 100.81 0.22 - 

x  exp. 27.12 100.00 0.00 - 

Ironman F1 26.53 97.82 -0.59 - 

Marathon F1 25.81 95.16 -1.31 - 

Milady F1 25.80 95.13 -1.32 - 

Parthenon F1 23.45 86.46 -3.67 - 

Martor F1 18.34 67.62 -8.78 0 

Celcius F1 17.38 64.08 -9.74 0 

LSD5% = 6,1 t/ha;  LSD1% = 14,7 t/ha;  LSD0,1% = 19,5 t/ha. 

 

Analysing estimate mean values of the 

broccoli hybrids’ yielding potential presented in Table 

3, we can see the following: 

- the field-cultivated broccoli hybrids Fiesta, 

Chevalier and Heritage reach mean yields per area unit 

of over 30 t; 

- the field-cultivated broccoli hybrids Fiesta 

and Chevalier are superior to the control broccoli 

hybrid ( x  exp.) in mean yields with relative 

differences of over 28%. 
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Conclusions 
 

On the ground of trial results concerning the 

impact of morphological features on the yielding 

potential in field-cultivated broccoli hybrids at the 

Didactic and Experimental Station in Timişoara, we 

can draw the following conclusions: 

- false head mean weight oscillates between 434.7 g 

(Celcius F1) and 874.7 g (Fiesta F1); 

- false head yield is medium in the field-cultivated 

broccoli hybrids Belstar and Flash; 

- shape index ranges the 12 field-cultivated broccoli 

hybrids among flat false head cultivars; 

- false head surface is finely coarse in the following 

field-cultivated broccoli hybrids: Chios F1, Fiesta F1, 

Milady F1 and Parthenon F1; 

- false head density ranges most studied field-

cultivated broccoli hybrids among dense edible part 

broccoli hybrids (Belstar F1, Chios F1, Fiesta F1, 

Marathon F1, Parthenon F1); 

- mean yield per area unit oscillated between 17.38 t/ha 

(Celcius F1) and 34.98 t/ha (Fiesta F1). 
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