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Abstract       Seeds of Cercis siliquastrum L. germinate in a low percent 
without a special treatment. Seeds treatment are necesary to ensure uniform 
emergence, in a high percentage and in a short period of time. The aim of this 
research is to highlight the variation of whole-plant growth characteristics 
such as height and root collar diameter on different mixture of soil. The 
biological material consist on Judas tree seedling which were obtained by 
generative propagation and prepared by hot water tratment (HW), cold water 
treatment (CW), scarification (SC) and stratification (ST) 
Biometric observations of seedling like hight, root collar diameter, number of 
leaves and leaves area were made at 43 days from seedlings emergence. 
After 162 days from seedling transplanting in mixture soil the hight and root 
collar diameter have been determinated.   

Key words 
 
Cercis siliquastrum l., seed 
treatment, seedling, 
biometric observation 
 

 
Cercis siliquastrum L. is an exotic species, native from 

southern Europe, the Crimea and Western Asia. In our 

country the specie was introduced in parks and 

gardens. Judas tree requires a long growing season, 

supports good drought and is sensitive to frost. 

Easter red bud (Judas tree) has potential as a lanscape 

tree but do not have reglected the ability of biomonitor 

to determine the amount of heavy metal deposits, 

except Fe [8].  

In terms of landscape the species is special because 

blackish bark with fine cracks and purplish-rose 

flowers, appearing even on the older branches or tree 

steam. Judas tree can reach 10 m high. Characteristic 

for these trees are zigzag twigs, heart shaped leaves 

and very decorative pods which remain on tree for a 

long period of time. 

Cercis siliquatrum L. propagation is most commonly 

from seed [1]. Cutings are rarely used and varieties are 

propagated by grafting [2]. Conventional propagation 

involves treatments because  physical and 

physiological seeds dormancy [3,4,6]. 

 

Materials and Methods 
 

Pods of Judas tree were collected from Michelangelo 

bridge alignment of Timisoara during September 2011. 

Seeds were manually extracted. In order to study pods 

variability, four repetitions of 25 pods were randomly 

selected. For each pod was determined length, width, 

number of seeds and weight of seeds. Length and width 

were measured with tape, with 1 mm accuracy. Seed 

were weighed on an analytical balance with an 

accuracy of 0,0001g. 

Seeds were prepared by scarification (SC), 

stratification (ST) wetting with hot water (HW) and 

cold water (CW). Germinated seeds were sown on a 

nutritive substrat. To create optimal conditions for 

emergence and seedling growth watering and weeding 

was done manually. 

In order to study seedlings variability, hight, root collar 

diameter, number of leaves and leaves area were 

determined [5,7]. Biometric observation were made 

after 69 days from emergence, in December 11, 2011. 

Then seedling were transplanted in different soil 

mixtures. 

Experimental trials are: 

V1: 50% manure + 20% sandy + 30% ground 

leaves;  

V2: 40% manure + 30% sandy + 30% ground 

leaves; 

V3: 20%manure + 50% sandy + 30% ground 

leaves; 

V4: 30% manure + 40% sandy + 30% ground 

leaves. 

To highlight the influence of soil mixture on studied 

characters, measurements were made on March 14, 

2012. The differences between the two measured 

values (March 14, 2012 and December 11, 2011) 

represent the growth on the soil mixtures. 

Height was measured using tape measure with an 

accuracy of 1 mm. 

Root collar diameter was measured using an electronic 

calliper with an accuracy of 0.01mm. 
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Leaf area was determined by the parameters of the leaf, 

using formulas: KxLxlS  

              Where:  K - coefficient (0,982) 

                           L - leaf length (cm) 

                           l - leaf width (cm) 

Data on length of pods, width of pods, number of seeds 

per pod and seed weight per pod, height and root collar 

diameter of seedlings, number of leaves and leaves 

area were analyzed using STATISTICA programe. The 

minimum, maximum, mean, standard error of mean, 

standard deviation and coefficient of variability has 

been determined. 

Results and Discussions 

 
The data about length and width of pods, number of 

seeds and seed weight did not show significant 

differences (Table 1). Pod length varies between 7.20 

cm and 13.30 cm with an average of 9.4351 cm and 

their width between 1.10 cm and 2.10 cm with a mean 

value of 1.564 cm. The highest value of number seeds 

per pod was 12 and the smallest value was 2. Seed 

weight ranged between 0.0046 and 0.0206 g.

Table 1 

Statistical parameters for pods and seeds characters  

Character Mean 

(cm) 

No Standard 

deviation 

Variances Standard 

error of 

mean 

Coefficient 

of 

variation 

% 

Minimum Maximum 

Pod lenght 9,435100 100 1,226389 1,504029 0,122639 13,00 7,200000 13,30000 

Pod wide 1,564000 100 0,207691 0,043135 0,020769 13,28 1,100000 2,100000 

Seed number 6,070000 100 1,881623 3,540505 0,188162 31,00 2,000000 12,00000 

Seed wgheit 0,012400 100 0,003698 0,000014 0,000370 29,82 0,004600 0,020600 

 

The first seedlings have emerged after 43 days from 

sowing, on November 15, 2011. The best results in 

terms of percentage of emergence were obtained from 

seeds prepared by scarification (SC), stratification (ST) 

wetting with hot water (HW) and cold water (CW). 

In terms of size seedling established 69 days after 

seeds sowing in the same nutritive substrate, height 

ranged from 1.8 cm (CW) and 51 (the value recorded 

for HW and ST trial) cm and root collar diameter 

ranged 0.15 (HW) and 0.75 cm (ST trial). Analysis of 

the parameter "seedling height" show higher value of 

mean character for experimental trial ST. For this trial 

has been recorded the lowest coefficient of variation 

(Table 2). 

 

Table 2 

Statistical parameters for the character “height”  

The experi-

mental trial 

Mean 

(cm) 

No Standard 

deviation 

Variances Standard 

error of 

mean 

Coefficient 

of variation 

% 

Minimum Maximu

m 

HW 3,645000 20 0,793045 0,628921 0,177330 21,76 2,200000 5,100000 

CW 3,278947 19 0,750984 0,563977 0,172287 22,90 1,800000 4,600000 

SC 3,682609 23 0,610255 0,372411 0,127247 16,57 2,500000 4,700000 

ST 3,881818 22 0,533306 0,284416 0,113701 13,74 2,900000 5,100000 

All group 3,634524 84 0,694816 0,482770 0,075811 19,12 1,800000 5,100000 

 

For “root collar diameter” character the lowest value of 

the coefficient of variation was obtained for 

experimental trial ST (Table 3) that show us a lower 

variability for seedling grow up on mixture soil 

consisting of 30% manure + 40% sandy + 30% ground 

leaves. We can also notice higher values of this 

character.

 

Table 3 

Statistical parameters for the character “root collar diameter”  

The experi-

mental trial 

Mean 

(cm) 

No Standard 

deviation 

Variances Standard 

error of 

mean 

Coefficient 

of variation 

% 

Minimum Maximum 

HW 0,559500 20 0,168943 0,028542 0,037777 30,20 0,150000 0,720000 

CW 0,503684 19 0,105315 0,011091 0,024161 20,91 0,310000 0,710000 

SC 0,547826 23 0,113336 0,012845 0,023632 20,69 0,380000 0,720000 

ST 0,570455 22 0,103762 0,010766 0,022122 18,19 0,380000 0,750000 

All group 0,546548 84 0,125223 0,015681 0,013663 22,91 0,150000 0,750000 

 



 113 

Regarding the character „number of leaves”, we can 

notice very closed value for the trial mean of this 

character. In terms of coefficient of variation two 

direction can be observed, hight value for the 

coefficient for experimental trial HW and CW, and 

also lower varaiability for the experiemetal trial SC and 

ST.

Table 4 

Statistical parameters for the character “number of leaves”  
The experi-

mental trial 

Mean 

(cm) 

No Standard 

deviation 

Variances Standard 

error of 

mean 

Coefficient 

of variation 

% 

Minimum Maximum 

HW 3,800000 20 0,951453 0,905263 0,212751 25,04 2,000000 6,000000 

CW 3,789474 19 0,917663 0,842105 0,210526 24,22 2,000000 5,000000 

SC 3,913043 23 0,596432 0,355731 0,124365 15,24 3,000000 5,000000 

ST 3,863636 22 0,639602 0,409091 0,136364 16,55 3,000000 5,000000 

All group 3,845238 84 0,768256 0,590218 0,083824 19,98 2,000000 6,000000 

 

The character „leaves area” show big differences between experimental trials. We can notice the highest mean leaves 

area for the trial HW (16, 51550) and the lowest one for the trial CW (10,20053).  The minimum value for analyzed 

character was 3,21 cm
2
 (CW trial) and 44,29 cm

2
 (HW trial). There are big differences between coefficient of variation 

too.  Very high values can be notice for experimental trials HW, much higher than others trials. 

 

Table 5 

Statistical parameters for the character “leaves area”  
The experi-

mental trial 

Mean 

(cm2) 

No Standard 

deviation 

Variances Standard 

error of 

mean 

Coefficient 

of variation 

% 

Minimum Maximum 

HW 16,51550 20 10,79344 116,4984 2,413487 65,35 5,370000 44,29000 

CW 10,20053 19 3,53371 12,4871 0,810688 34,64 3,210000 18,97000 

SC 13,16957 23 2,51646 6,3325 0,524717 19,11 7,910000 20,30000 

ST 11,08864 22 2,70408 7,3120 0,576511 24,39 6,230000 17,37000 

All group 12,74964 84 6,21207 38,5898 0,677792 48,72 3,210000 44,29000 

 

In order to determine the significant differences between group  means Duncan's test has been used. This analysis  not 

revealed significant influence for the most analzsed character (Table 6) This show that the seed treatment has no 

influence on analyzed seedlings character.  

Table 6 

Duncan’s test for analysed characters 
Experimental 

 trials 

Analyses characthers 

height  root  collar  diameter  number of leaves leaves area 

Marked differences are significant at p < ,05000 

 HW –  CW 0,082924 0,178024 0,965464 0,001459 

 HW –  SC 0,857333 0,763799 0,663296 0,068063 

 HW –  ST 0,289165 0,777953 0,793080 0,005026 

 CW –  SC 0,069978 0,257465 0,647590 0,124949 

 CW –  ST 0,008376 0,119553 0,775344 0,624802 

 SC –  ST 0,342081 0,586144 0,838626 0,253341 

 

Statistical parameters for characters „height increment” 

and „root collar diameter increment” show us how the 

seedlings characters developed according to rooting 

media. The results are presented in table 7 for character 

„height increment” and table 8 for the character „roort 

collar diameter increment”. 

 

Table 7 

Statistical parameters for the character “height increment”  
The experi-

mental trial 

Mean 

(cm) 

No Standard 

deviation 

Variances Standard 

error of 

mean 

Coefficient 

of variation 

% 

Minimum Maximum 

V1 0,678947 19 0,220048 0,048421 0,050482 32,41 0,400000 1,200000 

V2 0,666667 18 0,137199 0,018824 0,032338 20,58 0,400000 0,900000 

V3 0,918182 22 0,196726 0,038701 0,041942 21,43 0,600000 1,400000 

V4 0,700000 21 0,144914 0,021000 0,031623 20,70 0,400000 0,900000 

All group 0,747500 80 0,204985 0,042019 0,022918 27,42 0,400000 1,400000 
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The data from table above show higher value for the 

mean of the analysed character in experimental trial V3 

. In terms of variability coefficient the value is closed 

to the lowest coefficient. This means that most of the 

height increament for this experimental trial are higher 

value that the others. 

 

 

Table 8 

Statistical parameters for the character “root collar diameter increment”  
The experi-

mental trial 

Mean 

(cm) 

No Standard 

deviation 

Variances Standard 

error of 

mean 

Coefficient 

of variation 

% 

Minimum Maximum 

V1 0,067368 19 0,027657 0,000765 0,006345 41,05 0,030000 0,120000 

V2 0,052778 18 0,022702 0,000515 0,005351 43,01 0,020000 0,120000 

V3 0,050000 22 0,013093 0,000171 0,002791 26,19 0,030000 0,090000 

V4 0,040000 21 0,008367 0,000070 0,001826 20,92 0,020000 0,050000 

All group 0,052125 80 0,021090 0,000445 0,002358 40,46 0,020000 0,120000 

 

In terms of mean of root collar diameter, its value decreases from experimental trial V1 to V4 trial. In terms of 

coefficient of variation is found two directions, the experimental trials V1 and V2  with a very high coefficient of 

variability and also the highest average values and the other direction with a low coefficient of variation and also 

smaller mean of analysis character.  

Analysis of variances revealed highlz significant influence on the character about substrate (table 9). 

Table 9 

Duncan’s test for analysed increment characters 
Experimental  trials Analyses characthers 

height increment height increment 

Marked differences are significant at p < ,05000 
 V1 –  V2 0,829093 0,018163 

 V1 –  V3 0,000146 0,007207 

 V1 –  V4 0,711365 0,000086 

 V2 –  V3 0,000102 0,646886 

 
It has been found highly significant differences for 

experimental trial V1 (character „hight increment”) and  

V3 (for character „root collar diameter”) 

 

Conclusions 

 
1. The analysis  of characters „height”, „root 

collar diameter”, „number of leaves” and „leaves 

area” not revealed significant influence of seed 

treatment. 

2. In terms of growth, the highest result was 

obtain in the experimental trial V1 for character „root 

collar diameter increment” and the experimental trail 

V3 for character „height increment” 
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