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Abstract     Broccoli has its origin in Cyprus and Greece, from where he 
migrated at the early XVII century towards southern Italian peninsula in region 
Calabria where it came the „Calabrese” type which otherwise underlies all 
curent cultivars. 

The inflorescences of broccoli contain 3,3 g % protein, 0,2 g % fat, 1,1 
g % ash, 5,5 g % carbon hydrates, 130 mg % calcium salt, 76 % salts of 
phosphorus, 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. 

The biological material used in our experiment was represented by 4 
broccoli hybrids. These are: Chevalier F1, Heritage F1, Martor F1 and Milady F1.   
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From broccoli is consumed inflorescences 

primordium, sometimes elongated like scattered shoots, 

which is prepared breaded, mixed with butter and 

cream or with mayonnaise, having a very good taste, 

superior to cauliflower [1, 2, 5, 7 and 9].  

Those inflorescences are formed depending on the 

cultivar, in 75-105 days from springing, reaching 

different sizes and having the colour, for most varieties 

and hybrids, green, and some can be yellowish and 

even violaceous. Unlike the cauliflower, all broccoli 

cultivars develop along the main inflorescence and 8-

10 secondary inflorescences, smaller in size whose 

weight ranges between 310-370 g/plant [1, 2, 5, 11, 12, 

13 and 14]. 

 

Biological Material and Method 
 

The biological material used in our experiment 

was represented by 4 broccoli hybrids. These are: 

Chevalier F1, Heritage F1, Martor F1 and Milady F1. 

These were included in single factor 

comparative culture with variants arranged according 

to random block method. 

The hybrids were studied in terms of their 

characters and traits: plant weight, false head weight, 

false head height, false head diameter, effectiveness of 

false head, shape index, false head surface and false 

head density. 

In order to emphasize the influence of each 

character for the determination of yield potential, we 

have considered four variables and assessed 

correlations using simple, partial and multiple 

correlation coefficients. 

The observations were made using the current 

observation techniques, experimental data processing 

was performed using statistical and mathematical 

methods and the data regarding the production were 

calculated and interpreted based on variance analysis. 

[6, 10]. 

 

Results and Discussions 
 

The production potential or yield capacity represents 

the maximum level of useful vegetal mass from 

economic view, and that can be produced by a 

genotype in optimal conditions of growth and 

development [3, 4 and 8]. 

In this regard, we have presented in the table below, 

the mean values obtained for some studied quantitative 

characters.
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Table 1 

Mean values of morphological characters and production in case of studied broccoli hybrids 

(Didactic Base Timişoara – 2012-2013) 

Hybrid 

Plant weight 

[g] 

False head 

weight 

[g] 

False head 

height 

[cm] 

False head 

diameter 

[cm] 

Effectiveness 

of false head 

[%] 

Shape 

index 

[i.f.] 

False head 

surface 

False head 

density 

Chevalier F1 1315,3 ± 70,1 955,2 ± 40,1 18,3 ± 0,5 22,5 ± 0,4 48,8 0,7 3 2 

Heritage F1 2427,5 ± 68,0 1027,3 ± 51,3 19,7 ± 0,4 25,3 ± 1,1 45,7 0,8 2 2 

Martor F1 1588,1 ± 72,3 479,1 ± 29,5 17,1 ± 0,5 18,8 ± 0,7 31,1 0,9 3 3 

Milady F1 2134,3 ± 58,8 679,3 ± 37,9 19,5 ± 0,6 22,2 ± 0,5 29,7 0,8 2 3 

 
From the obtained experimental data presented 

in the previous table, we may conclude: 

-average false head weight ranges between 

479,1 g (Martor F1) and 1027,3 g at hybrid Heritage; 

-broccoli hybrids Chevalier and Heritage 

detaches under the aspect of head weight trough mean 

values of over 950 g; 

-false head height ranges between 17,1 cm 

(Martor F1) and 19,7 cm (Heritage F1); 

-majority of researched broccoli hybrids are 

characterized by an average false head height between 

18-19 cm; 

-mean values of false head diameter oscillates  

between 18,8 cm (Martor F1) and 25,3 cm (Heritage F1); 

-we remark the average yield of false head in 

case of hybrids Heritage and Chevalier; 

-shape index calculated, is framing the  4 

broccoli hybrids in the category of cultivars with 

flattened false head; 

-false head surface, determined by visual 

observations and granting evaluation notes in case of 

broccoli hybrids is grossly grainy at Heritage F1 and 

Milady F1, respectively with piliferous at Chevalier F1 

and Martor F1 (false head surface: 1 – fine grainy; 2 – 

grossly grainy; 3 – with hairs); 

-false head density, determined also by visual 

observations and granting evaluation notes, is framing 

the researched broccoli hybrids among those with 

semidense edible part (Chevalier F1, Heritage F1) and 

aerated (Martor F1, Milady F1) (false head density: 1 – 

dense; 2 – semidense; 3 – aerated). 

Yield is considered a genetic trait and depends 

on physiological and morphological characters, the last 

being easier to evaluate [3, 4 and 8]. 

Determination of yield potential of broccoli hybrids 

grown in field conditions at Didactic and Research 

Base of U.S.A.M.V.B. from Timişoara was carried out 

by taking into account the mean false head weight and 

density achieved per unit area, the experimental results 

being presented in table 2. 

 

Table 2 

Mean values of some yield traits in case of broccoli hybrids grown in field conditions  

(Didactic Base Timişoara – 2012-2013) 

Hybrid 
Absolute yield 

(t/ha) 

Relative yield 

(%) 

Differences compared to 

control 

(t/ha) 

Significance 

Heritage F1 47,4 137,3 12,9 * 

Chevalier F1 41,1 119,1 6,6 - 

Average (Mt) 34,5 100,0 0,0 Martor 

Milady F1 28,9 83,7 -5,6 - 

Martor F1 20,6 59,7 -13,9 ○ 

 
The analysis of the experimental results 

presented in the table above allowed us to assess the 

following: 

-hybrids Chevalier and Heritage achieved 

average yields per unit area of over 40 t; 

-is noted that hybrid Heritage significat detaches  

from the control ( x  exp.) trough average yield 

obtained, the relative difference being over 35%. 

In order to determine the interrelation between 

morphological characters and yield, we have 

considered four variables: false head weight (x); 

effectiveness of false head (y); false head height (z); 

false head diameter (w); On the ground of these 

variable we could calculate simple, partial and multiple 

correlation coefficients (tables 3-4). 

In case of hybrid Chevalier F1 we can notice a 

simple correlation, very significant between weight and 

yield of false head. Head weight is influenced very 

significantly by combinations between yield and its 

volume, values resulting from multiple correlations. 

False head height is correlated highly significantly by 

the interaction between weight and diameter (Rz·xw = 

0,795).
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Table 3 

The simple, partial and multiple correlation indices of the analyzed variables  

for the studied broccoli hybrids (Didactic Base Timişoara – 2012-2013) 

Chevalier F1 Heritage F1 

Simple correlation 
First grade partial 

correlation 
Simple correlation 

First grade partial 

correlation 

rxy = 0,305 rxy·z = 0,283 rxy = 0,268 rxy·z = 0,231 

rxz = -0,213 rxy·w = 0,161 rxz = 0,851 *** rxy·w = 0,412 

rxw = 0,774 *** rxz·y = -0,179 rxw = 0,955 *** rxz·y = 0,848 *** 

ryz = -0,146 rxz·w = 0,602 * ryz = 0,175 rxz·w = 0,788 *** 

ryw = 0,266 rxw·y = 0,754 ** ryw = 0,155 rxw·y = 0,960 *** 

rzw = -0,650 ○○ rxw·z = 0,855 *** rzw = 0,722 ** rxw·z = 0,938 *** 

Multiple correlation ryz·x = -0,087 Multiple correlation ryz·x = -0,105 

Rx·yz = 0,349 ryz·w = 0,036 Rx·yz = 0,859 *** ryz·w = 0,092 

Rx·yw = 0,780 *** ryw·x = 0,050 Rx·yw = 0,963 *** ryw·x = -0,356 

Rx·zw = 0,862 *** ryw·z = 0,227 Rx·zw = 0,983 *** ryw·z = 0,042 

Ry·xz = 0,316 rzw·x = -0,784 ○○○ Ry·xz = 0,287 rzw·x = -0,585 ○ 

Ry·xw = 0,308 rzw·y = -0,641 ○○ Ry·xw = 0,435 rzw·y = 0,715 ** 

Ry·zw = 0,269 Second grade partiale 

correlation 

Ry·zw = 0,180 Second grade partiale 

correlation 

Rz·xy = 0,230 rxy·zw = 0,174 Rz·xy = 0,853 *** rxy·zw = 0,553 * 

Rz·xw = 0,795 *** rxz·yw = 0,605 * Rz·xw = 0,905 *** rxz·yw = 0,826 *** 

Rz·yw = 0,651 ** rxw·yz = 0,847 *** Rz·yw = 0,725 ** rxw·yz = 0,955 *** 

 
From the analysis of correlation coefficients 

calculated in the case of Heritage F1 is observed the 

following: 

 -highly significant influence given simple 

correlation coefficient values between weight and 

height of the false head, respectively weight and  

diameter; 

 -in the case of first order partial correlations 

we note that false head weight is influenced highly 

significantly by the combined interaction of the other 

three morphological and yield characters, similar 

situation encountered also after calculating partial 

correlation coefficients of second order; 

-in case of multiple correlations between the 

four morphological and yield characters analyzed is 

noted the very significant interaction between false 

head weight and the other bioproductive factors.

 Table 4 

The simple, partial and multiple correlation indices of the analyzed variables 

for the studied broccoli hybrids (Didactic Base Timişoara – 2012-2013) 

Martor F1 Milady F1 

Simple correlation 
First grade partial 

correlation 
Simple correlation 

First grade partial 

correlation 

rxy = 0,280 rxy·z = 0,102 rxy = 0,127 rxy·z = -0,311 

rxz = 0,640 ** rxy·w = 0,093 rxz = 0,697 ** rxy·w = 0,131 

rxw = 0,484 rxz·y = 0,605 * rxw = 0,010 rxz·y = 0,727 ** 

ryz = 0,321 rxz·w = 0,660 ** ryz = 0,464 rxz·w = 0,790 *** 

ryw = 0,425 rxw·y = 0,420 ryw = 0,344 rxw·y = -0,035 

rzw = 0,949 *** rxw·z = -0,518 ○ rzw = 0,481 rxw·z = -0,517 ○ 

Multiple correlation ryz·x = 0,192 Multiple correlation ryz·x = 0,529 * 

Rx·yz = 0,645 ** ryz·w = -0,291 Rx·yz = 0,732 ** ryz·w = 0,363 

Rx·yw = 0,491 ryw·x = 0,344 Rx·yw = 0,131 ryw·x = 0,346 

Rx·zw = 0,754 *** ryw·z = 0,405 Rx·zw = 0,790 *** ryw·z = 0,155 

Ry·xz = 0,335 rzw·x = 0,952 *** Ry·xz = 0,540 * rzw·x = 0,661 ** 

Ry·xw = 0,433 rzw·y = 0,948 *** Ry·xw = 0,366 rzw·y = 0,366 

Ry·zw = 0,500 Second grade partiale 

correlation 

Ry·zw = 0,484 Second grade partiale 

correlation 

Rz·xy = 0,657 ** rxy·zw = 0,398 Rz·xy = 0,794 *** rxy·zw = -0,272 

Rz·xw = 0,972 *** rxz·yw = 0,722 ** Rz·xw = 0,843 *** rxz·yw = 0,803 *** 

Rz·yw = 0,954 *** rxw·yz = -0,615 ○ Rz·yw = 0,577 * rxw·yz = -0,500 
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Table 4. present values of simple correlation 

coefficients, partial and multiple production between 

the four variables analyzed in hybrids of broccoli 

Martor F1 and Milady F1. 

Analysing the values of correlation 

coefficients between the four studied characters at 

broccoli hybrids cultivated in field conditions, 

presented in table 4, we can enunciate few aspects of 

bioproductivity. 

In the case of simple correlations we notice 

very significant influence between height and diameter 

of false head in the case of hybrid Martor. The same 

situation exists also in the case of multiple correlations 

when separately influences the weight and yield of 

false head. 

False head weight is correlated distinctly significantly 

with its height in the case of  hybrid Milady. In the 

situation of multiple correlations, false head height is 

correlated very significantly by the combined influence 

between weight and yield, respectively the weight and 

its diameter. 

 

Conclusions 

 
On the ground of the experimental results regarding the 

yield performances of all broccoli hybrids cultivated in 

field conditions at Didactic Base Timisoara, in period 

2012-2013, we may draw the following conclusions: 

1.Average false head weight ranges between 479,1 g 

(Martor F1) and 1027,3 g at hybrid Heritage; 

2.The calculated shape index, frames the 4 broccoli 

hybrids in the category of cultivars with flattened false 

head; 

3.Tha false head surface in the case of  broccoli 

hybrids is grossly grainy at Heritage F1 and Milady F1, 

respectively piliferous at Chevalier F1 and Martor F1; 

4.False head density is framing the researched broccoli 

hybrids among those with semidense edible part 

(Chevalier F1, Heritage F1) and aerated (Martor F1, 

Milady F1); 

5.False head weight is influenced very significantly by 

the interaction between the other three variables of 

bioproductivity; 

6.We recommend the introduction in culture of studied 

broccoli hybrids due to higher yield in terms of 

quantity and quality. 
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