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Abstract       The mustard is a cultivated plant, important for its seeds which 
have a high content of 28-30% oil, which, in its turn, makes first-hand raw 
material in numerous industries, especially in the pharmaceutical and 
cosmetic ones. 

Research regarding the genetic variability and its components such 
as the heredity of main characters as well as the interactions genotype x 
environment is relatively scarce. 
On the other hand, there is definitely need for studies, taking into 
consideration the more numerous demands for the obtaining of plants in large 
and constant productions which could be resistant to biotic and abiotic 
unfavourable factors simultaneously.   
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Establishing and knowing the variability, the 

correlations and the way of hereditary transmission of 

different quantitative characteristics constitute an 

essential aspect of the scientific improvement. 

 In order to increase the efficiency of 

amelioration works, in view of creating high 

productivity mustard plants, a major importance lies in 

choosing the best parenteral forms for crossbreeding. 

Starting from the necessity to know the 

specific variability more deeply, to know the 

quantitative characteristics, the productivity, the 

process of hereditary transmission and the intensity of 

the correlations among all these, in view of making the 

selection methods more efficient and also perfecting 

the amelioration works in a purpose to creating new 

mustard plants at Agricultural Research and 

Development Station Lovrin, a series of biometrical 

analyses and resarch have been made. 

The results of the studies concerning the 

complex problem of quantitative characteristics 

variability in mustard highlighted the opportunity of 

research on different ecological areas. 

The research had as final target the study of 

the collection from the point of view of the variability 

of certain quantitative characteristics and the selection 

of the cultivars for the active mustard collection and 

their use in creating genetic variability in order to 

obtain new mustard plants. 

  

Material and Method 
 

 The biological material used were nine 

mustard plants of different genetic origin, namely: 

Sunshine, Carla, Carnella, Condor, Erica, Ascot, Abba, 

Gisilba ș i Amog. 

 The study of the genetic material was carried 

out at SCDA Lovrin, in comparative cultures with five 

repetitions, following the randomized blocks method, 

each lot having 2m in length and five rows of plants.  

The determinations focused on production 

characteristics such as: plant size, number of 

ramifications per plant, number of siliquas per plant, 

siliqua length, number of beans in a siliqua, mass of 

1,000 beans.  

 

The obtained data resulted after performing 

the biometrical measurements were statistically 

processed, thus obtaining the average, the standard 

deviation of average and the variability coefficient, 

after Ciulca S., 2006.  
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In order to determine the significance of the 

differences among the studied genotypes, the 

processing of the experimental data obtained was made 

through variance analysis and t test, after Ciulca S., 

2006. 

 

Results 
 

Plant size of mustard plants under experiment 

in the collection presents values ranging between 

111cm for Amog and Carla plants and 155cm for 

Carnela, having a variation amplitude of 44cm and a 

low variability for all plants, which indicate a plant 

uniformity within each plant.  

 

Table 1 

 

Average values for plant size in trial mustard plants at the Agricultural Research and Development Station 

Lovrin, between 2009 - 2011 

Crt.nr. Plant x  X
S

 
S

2
 S% 

1 GISILBA 128.67 0.67 1.33 0.90 

2 SUNSHINE 139.20 3.12 48.70 5.01 

3 CARLA 111.0 1.94 18.80 4.32 

4 CARNELA 155.80 4.31 92.70 6.18 

5 CONDOR 130.60 4.65 108.30 7.97 

6 ERICA 135.00 2.21 24.50 3.67 

7 ASCOT 156.00 5.19 134.50 7.43 

8 ABA 119.00 3.07 47.00 5.76 

9 AMOG 111.00 3.70 54.67 6.66 

 

Considering the data presented in the table of 

variance analysis for plant size, we can observe that 

there are real differences of hereditary nature among 

the plants studied from the point of view of this 

characteristic, given a reduced and insignificant 

influence of the environmental conditions on this 

characteristic.

   

Table  2 

 

Variance analysis for plant size in trial mustard plants, at the Agricultural Research and Development Station 

Lovrin, between 2009 – 2011 

 

Variability source SP GL S
2 

SP/GL 

Test F 

Total 16239.20 44   

Repetitions 326.08 4 81.52 F=1.49 

Plants 14164.80 8 1770.60 F=32.40** 

Error 14748.31 32 54.63  

 

Taking into consideration plant size, it can be noticed that compared to Gisilba plant used as witness, in the 

following plants were recorded positive differences statistically checked: Sunshine (10.80*), Carnela (27.40***) and 

Carla (27.60***). The lowest values of this characteristic, namely negative differences statistically checked, were 

recorded by: Amog (-18.00
ooo

) and Carla (-28.00
ooo

). 
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Table 3 

  

Significance of the differences among the studied mustard cultivars from  

the point of view of plant size, at the Agricultural  

Research and Development Station Lovrin, between 2009 – 2011 

 

Crt. nr. Plant Average % Difference Significance 

1 GISILBA 128.40 100.00 0.00 Witness 

2 SUNSHINE 139.20 108.41 10.80 * 

3 CARLA 100.40 78.19 -28.00 ooo 

4 CARNELA 155.80 121.34 27.40 *** 

5 CONDOR 130.60 101.71 2.20 - 

6 ERICA 135.00 105.14 6.60 - 

7 ASCOT 156.00 121.50 27.60 *** 

8 ABA 119.00 92.68 -9.40 - 

9 AMOG 110.40 85.98 -18.00 ooo 

      

  DL 5% DL 1% DL 0.1 %  

  9.51 cm 12.80 cm 16.95 cm  

 

The number of ramifications per plant for 

the majority of mustard plants under trial recorded a 

medium variability except Amog plant which presented 

a reduced one. The studied plants recorded values for 

this characteristic between 7.40 in Condor and 10.80 in 

Ascot, with an amplitude of 3.40. 

 

Table  4 

 

Average values for the numbers of ramifications per plant in 

 the studied mustard plants, at the  

Agricultural Research and Development Station Lovrin, between 2009 – 2011 

 

Crt. nr. Plant x  X
S

 
S

2
 S% 

1 GISILBA 8.00 0.58 1.00 12.50 

2 SUNSHINE 9.20 0.49 1.20 11.91 

3 CARLA 8.40 0.80 10.65 7.60 

4 CARNELA 7.60 0.40 0.80 11.77 

5 CONDOR 7.40 0.93 4.30 28.02 

6 ERICA 9.00 0.77 3.00 19.25 

7 ASCOT 10.80 0.86 3.70 17.81 

8 ABA 10.20 0.73 2.70 16.11 

9 AMOG 8.75 0.25 0.25 5.71 

 

The table displaying the variance analysis for 

the number of ramifications per plant indicates the 

existence of some real and significant differences 

among the studied plants, having as background a very 

high stability of the respective character in the trial 

conditions of the trial device.  
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Table 5 

  

Variance analysis of the number of ramifications per plant in the studied mustard plants at the Agricultural 

Research and Development Station Lovrin, between 2009 - 2011 

 

Variability source SP GL S
2 

SP/GL 

Test F 

Total 122.58 44   

Repetitions 0.80 4 0.2 F=0.09 

Plants 51.78 8 6.47 F=2.95* 

Error 70.00 32 2.19  

  

In what concerns the number of ramifications 

per plant, generally comparative with the witness plant, 

the majority of studied plants present reduced and 

statistically unchecked differences. The plants Ascot 

and Aba registered a distinctly significant number of 

ramifications (2.80**) significant respectively (2.20*), 

superior to Gisilba plant. 

Table 6 

 

Significance of the differences among the studied mustard plants from  

the point of view of the number of ramifications per plant at the Agricultural Research and Development Station 

Lovrin, between 2009 - 2011   

 

Crt. nr. Plant Average % Difference Significance 

1 GISILBA 8.00 100.00 0.00 Witness 

2 SUNSHINE 9.20 115.00 1.20 - 

3 CARLA 8.40 105.00 0.40 - 

4 CARNELA 7.60 95.00 -0.40 - 

5 CONDOR 7.40 92.50 -0.60 - 

6 ERICA 9.00 112.50 1.00 - 

7 ASCOT 10.80 135.00 2.80 ** 

8 ABA 10.20 127.50 2.20 * 

9 AMOG 8.80 110.00 0.80 - 

      

  DL 5% DL 1% DL 0.1 %  

  1.91 2.56 3.39  

 

The number of siliquas per plant for the 

studied mustard plants registered values between 694.4 

in plant Erica and 1310.4 in Aba, having an amplitude 

of 614. The variability inside the plants was reduced 

for Ascot and Gisilba, and very increased in Carla, 

Carnela and especially Aba. 

  

                                                                                                                                                              

 

 

 

 

 

 

 

 

 

 

 

 

 



 238 

   Table  7 

 

Average values for the number of siliquas per plant in the studied 

mustard plants at the Agricultural Research and Development Station Lovrin, between 2009 - 2011 

Crt. nr. Plant x  X
S

 
S

2
 S% 

1 GISILBA 832.00 36.95 4096.00 7.69 

2 SUNSHINE 897.60 109.68 60148.80 27.32 

3 CARLA 1144.50 129.97 84463.20 32.77 

4 CARNELA 840.80 124.40 77379.20 33.08 

5 CONDOR 901.20 103.07 53115.20 25.57 

6 ERICA 694.40 59.78 17868.80 19.25 

7 ASCOT 1259.80 31.64 5005.20 5.62 

8 ABA 1310.40 318.61 507574.80 54.37 

9 AMOG 1144.50 86.02 29601.00 15.03 

 

Based on the data presented in the variance 

analysis for the number of siliquas per plant table, we 

can observe that there are real differences of hereditary 

nature among the studied plants from the point of view 

of this characteristic, given a reduced and insignificant 

influence of environment conditions on this 

characteristic.

 Table  8 

 

Variance analysis of the number of siliquas per plant in the studied mustard plants at the Agricultural Research 

and Development Station Lovrin, between 2009 - 2011 

Variability source SP GL S
2 

SP/GL 

Test F 

Total 5112914.0 44   

Repetitions 175890.7 4 43972.67 F=0.44 

Plants 1793698.2 8 224212.28 F=2.28* 

Error 3143325 32 98228.91  

  

Regarding the number of siliquas per plant, we 

can observe that the majority of plants presented 

reduced and statistically unchecked differences 

compared to the witness plant, Gisilba. The plants 

Ascot (427.80*) and Aba (478.40*) proved 

significantly superior to the witness, as well as in the 

case of the number of ramifications per plant. 

Therefore, for the studied plants, the number of 

ramifications per plant is closely correlated to the 

number of siliquas per plant.

 

Table  9 

 

Significance of the differences among the studied mustard plants from the point of view of the number of siliquas 

per plant at the Agricultural Research and Development Station Lovrin, between 2009 - 2011 

Crt. nr. Plant Average % Difference Significance 

1 GISILBA 832.00 100.00 0.00 Witness 

2 SUNSHINE 897.60 107.88 65.60 - 

3 CARLA 886.80 106.59 54.80 - 

4 CARNELA 840.80 101.06 8.80 - 

5 CONDOR 901.20 108.32 69.20 - 

6 ERICA 694.40 83.46 -137.60 - 

7 ASCOT 1259.80 151.42 427.80 * 

8 ABA 1310.40 157.50 478.40 * 

9 AMOG 1144.50 137.56 312.50 - 

      

  DL 5% DL 1% DL 0.1 %  

  403.57 542.79 718.94  
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The siliqua length in the trial plants recorded 

values between 2.70 cm in Carnella plant and 3.06 cm 

in Ascot, having a variation amplitude of 0.36 cm. 

Gisilba presented a high uniformity of plants for this 

characteristic, while other plants registered a medium-

high variability, the most accentuated heterogenity 

being observed among the plants of the Carnela plant.

 

Table 10 

 

Average values for the siliqua length in the studied mustard plants at  

the Agricultural Research and Development Station Lovrin, between 2009 - 2011 

Crt. nr. Plant x  X
S

 
S

2
 S% 

1 GISILBA 3.07 0.03 0.01 1.88 

2 SUNSHINE 2.92 0.20 0.21 15.58 

3 CARLA 3.06 0.12 0.07 8.52 

4 CARNELA 2.70 0.28 0.40 23.42 

5 CONDOR 2.78 0.16 0.13 12.82 

6 ERICA 2.94 0.18 0.16 13.73 

7 ASCOT 3.06 0.22 0.23 15.77 

8 ABA 3.04 0.25 0.31 18.26 

9 AMOG 2.95 0.16 0.10 10.54 

 

Based on the data presented in the variance 

analysis for the siliqua length table, we can observe 

that there are no real differences of hereditary nature 

among the studied plants from the point of view of this 

character.  In this case, we can see an influence of the 

experimental conditions on the variability of the 

characteristic in question, but an influence which does 

not reach the level of the statistical check.

 

Table  11 

 

Variance analysis of the siliqua length in the studied mustard  

plants at the Agricultural Research and Development Station Lovrin, between 2009 - 2011 

Variability source SP GL S
2 

SP/GL 

Test F 

Total 7.00 44   

Repetitions 1.46 4 0.36 F=2.41 

Plants 0.70 8 0.09 F=0.56 

Error 4.86 32 0.15  

 

Table 12 

 

Significance of the differences among the studied mustard plants from 

 the point of view of the siliqua length at the Agricultural Research and Development Station Lovrin, between 

2009 - 2011 

Crt. nr. Plant Average % Difference Significance 

1 GISILBA 3.06 100.00 0.00 Witness 

2 SUNSHINE 2.92 95.42 -0.14 - 

3 CARLA 3.06 100.00 0.00 - 

4 CARNELA 2.70 88.24 -0.36 - 

5 CONDOR 2.78 90.85 -0.28 - 

6 ERICA 2.94 96.08 -0.12 - 

7 ASCOT 3.06 100.00 0.00 - 

8 ABA 3.04 99.35 -0.02 - 

9 AMOG 2.96 96.73 -0.10 - 

      

  DL 5% DL 1% DL 0.1 %  

  0,50 cm 0,67 cm 0,89 cm  
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The plants under experiment do not present statistically 

checked differences compared to Gisilba witness from 

the point of view of siliqua length. Among these, Carla 

and Ascot register equal values to the witness, while 

the rest of the plants register negative differences up to 

maximum 12% compared to the witness. Taking into 

consideration the results of variance analysis, we can 

say that siliqua length is a high-stability characteristic 

in the plants under study.   

The number of beans per siliqua in the 

studied mustard plants recorded values between 4.20 in 

Condor and 6.67 in Gisilba, having a variation 

amplitude of 2.47. The variability within the plants 

from the point of view of this characteristic was 

generally low, except Amog which presented a 

medium variability. 

Table  13 

 

Average values for the number of beans per siliqua in the studied mustard plants at the Agricultural Research 

and Development Station Lovrin, between 2009 - 2011 

Crt. nr. Plant x  X
S

 
S

2
 S% 

1 GISILBA 6.67 0.33 0.33 8.66 

2 SUNSHINE 6.00 0.63 2.00 5.08 

3 CARLA 5.25 0.32 0.50 4.25 

4 CARNELA 4.60 0.40 0.80 5.00 

5 CONDOR 4.20 0.80 3.20 3.53 

6 ERICA 6.60 0.24 0.30 2.03 

7 ASCOT 4.80 0.66 2.20 5.39 

8 ABA 5.60 0.40 0.80 5.30 

9 AMOG 5.25 0.48 0.92 18.24 

 

The table of variance analysis for the number 

of beans per siliqua indicates the existence of some real 

and significant differences among the studied plants, 

given the background of an increased stability of  the 

respective characteristic, in the environmental 

conditions of the experimental device used throughout 

the experimental period. 

  

Table  14 

 

Variance analysis of the number of beans per siliqua in the studied mustard plants at the Agricultural Research 

and Development Station Lovrin, between 2009 - 2011 

Variability source SP GL S
2 

SP/GL 

Test F 

Total 73.20 44   

Repetitions 4.80 4 1.20 F = 1.00 

Plants 30.00 8 3.76 F = 3.12* 

Error 38.40 32 1.20  

 

Considering the results presented in table 15, 

we can observe that the studied genotypes are inferior 

to the witness plant, Gisilba, in the number of beans 

per siliqua, except Erica which presents equal values to 

the witness from the point of view of this 

characteristic. The biggest differences to the witness, 

statistically checked, were recorded by: Condor (-

2.40
oo

), Carnela (-2.00
oo

) and Ascot (-1.80
oo

).
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Table 15 

 

Significance of the differences among the studied mustard plants from  

the point of view of the number of beans per siliqua at the Agricultural Research and Development Station 

Lovrin, between 2009 - 2011 

Crt. nr. Plant Average % Difference Significance 

1 GISILBA 6.60 100.00 0.00 Witness 

2 SUNSHINE 6.00 90.91 -0.60 - 

3 CARLA 6.00 90.91 -0.60 - 

4 CARNELA 4.60 69.70 -2.00 oo 

5 CONDOR 4.20 63.64 -2.40 oo 

6 ERICA 6.60 100.00 0.00 - 

7 ASCOT 4.80 72.73 -1.80 o 

8 ABA 5.60 84.85 -1.00 - 

9 AMOG 5.20 78.79 -1.40 - 

      

  DL 5% DL 1% DL 0.1 %  

  1.41 1.89 2.51  

 

The mass of 1,000 beans for the experimental 

mustard plants recorded values between 5.72g in 

Condor and 7.68 in Carla, with a variability of 1.86g. 

Within the plants, the variability of this characteristic 

was low in Ascot, Amog, Erica, Carnela,  medium in 

Gisilba and Carla, high in Aba very high in Condor.

 

 

Table 16 

Average values for the mass of 1,000 beans per plant in the studied mustard 

 plants at the Agricultural Research and  

Development Station Lovrin, between 2009 - 2011 

 

Crt. nr. Plant x  X
S

 
S

2
 S% 

1 GISILBA 6.60 0.60 1.08 15.75 

2 SUNSHINE 6.02 0.53 1.43 19.84 

3 CARLA 6.54 0.32 0.50 10.79 

4 CARNELA 7.68 0.23 0.27 6.79 

5 CONDOR 5.72 1.26 7.99 49.42 

6 ERICA 6.28 0.27 0.37 9.71 

7 ASCOT 7.48 0.16 0.13 4.86 

8 ABA 6.86 0.90 4.04 29.29 

9 AMOG 5.83 0.09 0.03 2.93 

 

The variance analysis table for the mass of 

1,000 beans indicates the existence of some differences 

among the studied plants, but without these differences 

reaching the level of the statistical check, given a 

reduced influence to the environmental conditions of 

the experimental device used throughout the 

experimental period. 
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Table 17 

Analiza varianţei pentru masa a 1000 boabe la soiurile de muştar studiate 

în perioada 2009-2011 la Staţiunea de Cercetare - Dezvoltare Agricolă Lovrin 

Variance analysis for the mass of 1,000 beans per plant in the studied  

mustard plants  

at the Agricultural Research and Development Station Lovrin, between 2009 - 2011 

 

Variability source SP GL S
2 

SP/GL 

Test F 

Total 80.00 44   

Repetitions 9.43 4 2.35 F = 1.48 

Plants 19,00 8 2.40 F = 1.48 

Error 51.51 32 1.61  

 

The analysed plants do not present statistically 

checked differences to the witness Gisilba, from the 

point of view of the mass of 1,000 beans. Among these, 

Carnela, Aba and Ascot, record superior values to the 

witness, while the rest of the plants present negative 

values up to maximum 14% compared to the witness. 

Considering also the results of the variance analysis, 

we can state that the mass of 1,000 beans is a high-

stability characteristic in the plants under study.

 

Table  18 

 

Significance of the differences among the studied mustard plants from the  

point of view of the mass of 1,000 beans per plant at the Agricultural Research and Development Station Lovrin, 

between 2009 - 2011 

 

Crt. nr. Plant Average % Difference Significance 

1 GISILBA 6.60 100.00 0.00 Witness 

2 SUNSHINE 6.02 91.21 -0.58 - 

3 CARLA 6.54 99.09 -0.06 - 

4 CARNELA 7.68 116.36 1.08 - 

5 CONDOR 5.72 86.67 -0.88 - 

6 ERICA 6.28 95.15 -0.32 - 

7 ASCOT 7.48 113.33 0.88 - 

8 ABA 6.86 103.94 0.26 - 

9 AMOG 5.83 88.27 -0.77 - 

      

  DL 5% DL 1% DL 0.1 %  

  1.63 g 2.19 g 2.91 g  

 

 

Conclusions 

 
The studies carried out on the mustard 

genotype plants in Campia Banatului conditions 

allowed the formulation of certain conclusions 

regarding the value of these genotypes in ameliorating 

mustard, and also some aspects concerning the 

variability of some quantitative characteristics, such as: 

plant size, the number of ramifications per plant, the 

number of siliquas per plant, siliqua length, the number 

of  beans per siliqua, the mass of 1,000 beans.              

■  The plant size in the experimental mustard 

plants recorded values between 111.00cm for Carla and 

Amog, and 156.00cm for Ascot, with an amplitude of 

variation of 44cm and a reduced intrapopulational 

variability, which means plant uniformity within every 

type of plant. By comparison to Gisilba plant used as 

witness, there have been identified plants of a significantly 

superior size (Sunshine, Carnela and Carla ) as well as 

others of a significantly reduced size (Amog and Carla), 

thus making possible the use of these plants as gene 

sources, in view of obtaining genotypes of a certain size 

according to the desired objective;  

■  The number of ramifications per plant in the 

majority of mustard plants recorded an amplitude of 3.40, 

with values between 7.40 (Condor) and 10.80 (Ascot), on 
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the background of a medium intrapopulational variability. 

By comparison to the witness plant, the majority of 

mustard plants under experiment present statistically 

unchecked reduced differences, except Ascot and Aba 

which recorded a significantly superior number of 

ramifications, respectively distinctly superior;                 

■  Regarding the number of siliquas per plant, 

the experimental mustard plants registered a high 

interpopulational variability with values between 694.40 - 

1310.40, while the intrapopulational variability among 

plants was also very different. The majority of plants 

recorded reduced and statistically unchecked differences 

compared to the witness plant, Gisilba, except Aba and 

Ascot which registered a significantly superior number of 

siliquas per plant. The high variability among the plants 

can be exploited in vue of obtaining a number of siliquas 

per plant which can lead to a considerable plus in 

production;                   

■  The siliqua length for the studied plants 

recorded a reduced variation amplitude, having values 

between 2.70cm for Carnela and 3.06cm for Ascot and 

Carla. The reduced and statistically unchecked differences 

of the experimental plants in rapport to the witness plant,  

prove the high stability of this characteristic for the 

studied plant;                    

■  Regarding the number of beans per siliqua in 

the studied mustard plants, the variation amplitude 

registered was 2.47, with values between 4.32 for Condor 

and 6.67 for Gisilba. The intrapopulational variability of 

the plants from the point of view of this aspect was 

generally reduced, except Amog which presented a 

medium variability. The majority of the studied genotypes 

are inferior to the witness plant, Gisilba, from the point of 

view of the number of beans per siliqua, except Erica 

which recorded equal values to the witness plant;  

■  The number of beans per plant in the studied 

mustard plants presented a high variability (variation 

amplitude of 1192.4) having values between 1571 for 

Condor and 3768.6 for Carla. By comparison to Gisilba, 

the majority of plants registered a superior number of 

beans per plant, those pluses being statistically checked 

only in the cases of Carla and Ascot. Thus, those plants 

can be used to improve the production only if the rise in 

the number of beans is correlated to a rise in their weight 

also;  

■  Concerning the weight of the beans per plant 

for each plant studied, there have been registered values 

between 14.13g for Gisilba and 31.02g for Carla, a 

variation amplitude of 16.89g respectively, on the 

background of a medium-high intrapopulational 

variability. Compared to the witness plant, Gisilba, the 

majority of the experimental plants recorded a superior 

weight per plant, increases in production statistically 

checked being achieved only by Carla and Ascot;                          

■  The intrapopulational variability for the mass 

of 1,000 beans was very different among the plants. The 

variation limits of this characteristics being between 5.72g 

for Condor and 7.68g for Carla. From the point of view of 

this characteristic, the experimental mustard plants do not 

register statistically checked differences in comparison to 

the witness plant, Gisilba;            

■  The performed researches have permitted the 

evidenciation of a germplasm, important in 

improving mustard. 
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