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Abstract 
 
Paulownia is a remarkable tree, known for its rapid growth, being one of the most promising horticultural species 
in Romania. With impressive development, this plant can reach commercial maturity in just 3-6 years, provided that 
certain essential factors are respected, such as pedological, agrochemical, and agrotechnical conditions, along 
with specific maintenance work. In a detailed study, two hybrid varieties of Paulownia were analyzed: 'Cotevisa 2' 
and 'Superhibrid Z07F1'. These are cultivated in the Paulownia Sipote plantation, located in the picturesque village 
of Sipote, in Iași County. The plantation was established in 2021, which is also when the measurements began. 
During the first four years of development, the establishment and maintenance work, as well as the growth of these 
varieties, were closely monitored. Rigorous statistical calculations were performed to evaluate progress and 
identify the factors contributing to the successful cultivation of Paulownia in Romania. The main goal is to collect 
and analyze valuable data to support farmers in the efficient cultivation of this promising tree. 
 
Key words: Paulownia, tree, variety, irrigation, diameter, experimental variants. 
 
INTRODUCTION 
 
Paulownia, also known as the "princess tree", is 
a fascinating presence in the botanical world, 
having been cultivated for thousands of years 
and revered in Chinese culture as a symbol of 
luck and prosperity. Genus Paulownia, initially 
classified in the Scrophulariaceae family, has 
had its genetic affiliation updated based on 
modern genetic research and now belongs to the 
Paulowniaceae family (Abdel-Moniem et al., 
2021; Criscuoli et al., 2022; Hamad, 2023; Icka 
et al., 2016; Jakubowski M., 2022, Simion, 2009). 
It comprises numerous species of deciduous trees 
originating from China and Southeast Asia, but 
their rapid growth rate and good adaptability to 
various edaphic-climatic conditions have 
enabled their spread to Europe, North and 
Central America, Australia, sometimes 
becoming invasive (Criscuoli et al., 2022; Guo 
et al., 2023; Rodríguez-Seoanea et al., 2020; 
Sławińska et al., 2023; Yadav et al., 2013). 
Paulownias are cultivated as ornamental trees 
but have numerous other economic uses, 
especially due to the quality of their wood. The 
wood of many Paulownia species and hybrids is 

soft, low-density, knot-free, dries quickly, does 
not crack, and is easy to shape, making it highly 
valued for furniture, sculptures, musical 
instruments, crafts, boxes, lightweight skis, etc. 
Although light, it is a hard wood, resistant to 
water and decay, has dimensional stability, low 
thermal conductivity, and a high ignition point, 
recommending it for construction, quality 
lumber, reinforcement filler for thermoplastic 
composites, specialized applications requiring 
fire protection, sandwich structures applied to 
ships, aircraft, automobiles. Thin stems and 
branches are used for the production of particle 
boards, cellulose, paper, biofuels, biomass, etc. 
(Abdel-Moniem et al., 2021; Baier et al., 2021; 
Barbu et al., 2022; Costea et al., 2021; 
Jakubowski, 2022; Langowski et al., 2019; 
Ptach et al., 2017; Rodríguez-Seoanea et al., 
2020). 
Other parts of Paulownia plants find uses in 
various fields. Flowers, fruits, leaves, bark are 
used in traditional medicine in Asian countries, 
as well as in the pharmaceutical industry, for 
their antioxidant, anti-inflammatory, antibac-
terial, antiviral, hypoglycemic, neuroprotective 
properties, etc. (Costea et al., 2021; Criscuoli et 
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al., 2022; Guo et al., 2023; Rodríguez-Seoanea 
et al., 2020). Flower extracts are used in the 
perfume and cosmetics industry. Flowers and 
leaves, rich in lipids, carbohydrates, and 
proteins, are used in human nutrition and animal 
feed, and the essential oil from flowers, due to 
its chitosan content, presents great potential for 
food preservation. 
Spreading the use of this species will bring 
major benefits to the environment, in terms of 
health and economic aspects of life (Zlati et al., 
2024). Flowers also have honey value (Costea et 
al., 2021; Guo et al., 2023; Hamad, 2023; 
Langowski et al., 2019). 
Due to their ability to grow in different types of 
soil and climate (Danciu et al., 2016.,), 
Paulownia species, hybrids, and clones from agro-
forestry plantations reduce the effects of flooding 
and soil erosion, help recover abandoned 
agricultural land, improve soil fertility through 
nitrogen input, and contribute to the 
phytoremediation of soils polluted with heavy 
metals due to their ability to accumulate Cu, Zn, 
Ca, K, Mg, Na, Fe, Cd (Abdel-Moniem et al., 
2021; Barbu et al., 2022; Costea et al., 2021; Fan 
et al., 2017; García-Morote et al., 2014; 
Rodríguez-Seoanea et al., 2020). 
Compared to other tree species, Paulownia has 
a considerable growth rate, making it an 
excellent choice for farmers seeking quick 
profits. In the first 12 months, a Paulownia 
specimen can reach up to 3 meters in height, and 
in just 3-6 years, it can reach commercial 
maturity (Wang & Shogren, 1992). Other 
studies mention growths of 10-20 m in height 
and 30-40 cm in diameter (DBH), with a volume 
of approx. 1 m³/tree at the age of 5–7 years 
(Hamad, 2023). 
For wood production, hybrids obtained from 
popular species (P. elongata, P. fortunei, P. 
tomentosa) are frequently used, with high 
productivity and adaptability to the environment 
(Jakubowski, 2022). 
Although they have reduced sensitivity to soil 
type, they prefer permeable, well-drained soils 
with a pH between 5 and 8 (optimal 6-7), well 
supplied with water and nutrients (García-
Morote et al., 2014; Szabó et al., 2022). A soil 
analysis before planting is vital to determine what 
type of fertilization is necessary, and the 
application of organic fertilizers can significantly 
influence plant growth. Also, constant soil 

moisture, especially in the early stages of 
development, is very important, as lack of water 
can lead to slow development and, in extreme 
cases, even plant death (Aspinall, 1980). 
Considering that interest in Paulownia 
agroforestry crops has increased in Europe in 
recent years (Barbu et al., 2022), they can 
represent an interesting opportunity for farmers 
and investors in Romania. However, it is 
important to conduct further research and 
consult experts before initiating such a crop, as 
its success depends on several factors, including 
proper crop management and identifying 
potential markets for the products obtained 
(Stringer et al., 1992). 
This paper aims to analyze the effect of 
irrigation on the growth of plants from two 
Paulownia hybrids ('SuperHybrid Z 07' and 
'Cotevisa 2') cultivated in a plantation located in 
the N-E area of Romania. Both varieties taken 
into cultivation are appreciated for commercial 
uses due to their rapid growth and superior wood 
quality. 'Cotevisa 2' stands out for its accelerated 
growth rate, reaching commercial dimensions in 
3-4 years, making it ideal for wood production. 
'SuperHybrid Z07', although growing more 
slowly, reaches maturity of harvesting in 
approximately six years. Both varieties are 
adapted to various climatic and soil conditions, 
preferring sunny locations and well-drained 
soils. 
 
MATERIALS AND METHODS 
 
The study was conducted between 2022 - 2024 
in a 4-year-old Paulownia plantation, part of the 
"Paulownia Șipote" company, located in Șipote 
commune (55 km from Iași municipality), 
aimed at producing trees for timber. The 
biological material consisted of two Paulownia 
biotypes ('SuperHybrid Z 07' and 'Cotevisa 2'), 
promoted for forest and agricultural plantations 
due to characteristics that make them attractive 
to farmers or investors in horticulture and 
forestry. 
'SuperHybrid Z07' (Pao Tong) resulted from the 
hybridization of three Paulownia species (P. 
tomentosa x P. fortunei x P. kawakamii). The 
material used for establishing experimental 
plantations was obtained by cloning seedlings 
from their own nurseries, being part of the elite 
segment. It requires six years of vegetation to 
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reach minimum economic efficiency and 
withstands temperatures down to -33°C. 
'Cotevisa 2' is a sterile hybrid between P. 
elongata x P. fortunei, which reaches economic 
efficiency in just four years of vegetation and 
withstands temperatures down to -25°C. 
Experimental crops were established in 2021 with 
cuttings from Paulownia Șipote (Poșta et al., 
2022). Planting was done at distances of 4 m 
between rows and 4 m between plants in the row. 
The quantity and quality of Paulownia wood 
production are correlated with the application of 
appropriate cultivation technology both at 
establishment and subsequent maintenance of 
crops, which should meet plant requirements but 
be adapted to local pedo-climatic conditions. 
Before planting, the land was cleared (Figure 
1.a), deep soil mobilization was done, and 
organic and chemical fertilizers were adminis-
tered. Seedlings were planted in 15x15x15 cm 
holes, and a drip irrigation system was installed 
for irigated variants. Water was administered 2-
3 times a week, 12 liters per watering, 
depending on weather conditions, especially in 
critical periods after planting. In the first year, 
seedlings were protected from herbivorous 
animals by temporary fencing. Phytosanitary 
treatments and weed control measures 
(chemical and mechanical) were also applied. 
An essential task for managing and caring for 
Paulownia was technical pruning, aimed at 
shaping and controlling tree growth. The task 
was performed after the first year of vegetation 
(during the dormant period) and consisted of 
cutting stems at 5 cm above ground level (Figure 
1.b). From the shoots emerging in spring, the 
most vigorous one was chosen to project the 
final tree stem. 
 

  
a)                                 b) 

Figure 1. Works applied in the experimental plot: 
a) preparing the land for planting; b) technical pruning 
 
Experiments were bifactorial and organized in 
randomized blocks with three repetitions (five 
plants/repetition). The first experimental factor 

(biotype) had two variables represented by the 
cultivated Paulownia hybrids: 'SuperHybrid Z 
07' and 'Cotevisa 2'. The second factor was 
irrigation, with two variables: non-irrigated and 
irrigated (Al-Jurdi et al., 2009). 
During the period 2022-2024, the following 
determinations were made: 
- growth increment in height and diameter; 
- correlation between analyzed parameters 
(diameter, height, and volume); 
- linear regressions between analyzed 
parameters (diameter, height, and volume). 
From the combination of these factors, four 
experimental variants resulted: 
-V1 - 'SuperHybrid Z07' non-irrigated; 
-V2 - 'SuperHybrid Z07' irrigated (Figure 2.a); 
-V3 - 'Cotevisa 2' non-irrigated; 
-V4 - 'Cotevisa 2' irrigated (Figure 2.b). 

 

a) 
 

b) 
Figure 2. Aspects from the irrigated experimental crops: 

a) 'SuperHybridZ07'(V2); b) 'Cotevisa 2' (V4) 
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Biometric determinations conducted during the 
period 2022-2024 focused on stem height, trunk 
diameter at 1 m height (diameter at breast height 
- DBH), the degree of stem branching, and the 
volume of wood mass of the tree trunks. The 
method for calculating the volume was adapted 
from dendrometric tables established for 
forestry species (Popescu-Zeletin et al., 1957) 
and from simulations estimating the trunk 
volume of Paulownia trees (Szabó et al., 2022). 
Based on these data, the growth rate in height, 
diameter (DBH), and trunk volume was evaluated 
through comparisons between 2022 and 2024, 
and linear correlations and regressions were 
calculated between the analyzed parameters in 
2024 (diameter, height, and volume). 
For the statistical analysis of the data (Tables 1 
and 2), confidence intervals for the mean values, 
correlation coefficients(r),determination 
coefficients (R²) between measured parameters 
(Apostol et al., 2024; Cojocariu et al., 2024; 
Ozarchevici et al., 2023), and linear regression 
lines between parameters (Ungureanu et al., 
2023; Chiruță et al., 2023; Draghia et al., 2025) 
were used. The analysis was performed using 
the MS Excel application from the MS Office 
Professional 2016 package, with a significance 
level of 0.05. 

Table 1. Trunk diameter - DBH (cm) 

Variants Years Average Confidence Interval* 

V1 
2022 4.20 [4.053, 4.347] 

2024 12.40 [12.27, 12.53] 

V2 
2022 8.00 [7.869, 8.131] 

2024 18.40 [18.27, 18.53] 

V3 
2022 5.30 [5.174, 5.426] 

2024 15.00 [14.10, 15.90] 

V4 
2022 10.60 [10.461, 10.739] 

2024 26.80 [26.69, 26.91] 

*level of confidence 0.05 
 

Table 2. Total stem height (cm) 
Variants Years Average Confidence Interval* 

V1 
2022 244.00 [242.418, 245.582] 

2024 410.00 [408.62, 411.38] 

V2 
2022 305.00 [303.832, 306.168] 

2024 618.30 [618.19, 618.81] 

V3 
2022 204.00 [202.383, 205.617] 

2024 553.00 [551.96, 554.04] 

V4 
2022 503.00 [501.988, 504.012] 

2024 896.67 [896.54, 896.80] 

*level of confidence 0.05 

RESULTS AND DISCUSSIONS 
 
The results regarding the average of the 
parameters recorded during the mentioned 
period (total stem height, trunk diameter - DBH, 
number of branches per plant, volume of wood 
mass) were documented in Table 3. Stem 
branching began in all experimental variants in 
2024, the third year after establishment, hence 
the recording of this parameter was only done in 
2024. Additionally, trunk volume was evaluated 
only in 2024, as the results from 2022 were 
irrelevant due to the small diameter values 
(Table 3). 
It was observed that both in 2022 and 2024, the 
highest values for trunk diameter and stem 
height were recorded in the irrigated variants of 
both varieties (V2, V4). 
Regarding the branching capacity of the trees, 
the non-irrigated variant of the 'SuperHybrid 
Z07' hybrid shows a much more evident 
influence of irrigation, in the sense that in the 
non-irrigated variant (V1), the plants did not 
form branches, compared to the irrigated variant 
which formed 4 branches per plant. 
 

Table 3. Averages of analyzed parameters 

Variants 
2022 2024 

DBH 
(cm) 

H 
(cm) 

V 
(m3) 

DBH 
(cm) 

H 
(cm) 

V 
(m3) NR 

V1 4.2 244 - 12.4 410 0.05 0 

V2 8.0 305 - 18.4 618.3 0.13 4 

V3 5.3 204 - 15 553 0.08 2.7 

V4 10.6 503 - 26.8 896.7 0.4 6 

Note: DBH - diameter at breast height; H - height total; V - volume; 
NR - no. of branches 
 
The data from Table 3 served as the basis for 
calculating the growth increase of Paulownia, 
an indicator resulting from the comparison of 
the two production years and very important 
from an economic perspective. 
 
Growth increase in height and diameter 
(Differences between 2024 and 2022) 
The growth increment represents an important 
analysis for studying the economic evolution of 
Paulownia trees. Regarding the growth 
increment of DBH between 2024 and 2022 
(Table 4), average values varied from 8.2 cm 
for 'SuperHybrid Z07' non-irrigated (V1) to 
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16.2 cm for 'Cotevisa 2' irrigated (V4). From 
the graphical representation of averages, 
minimums, and maximums of the DBH growth 
increment (Figure 3), it is observed that the 
differences between maximums and minimums 
were relatively small (indicating uniformity of 
this characteristic). The exception was variant 
V3, where the amplitudes between values were 
larger, indicating the reaction of the 'Cotevisa 
2' hybrid under non-irrigated conditions 
through an increase in the non-uniformity of 
this characteristic. 
 

Table 4. Diameter growth increase (cm) 

  V1 V2 V3 V4 

Minimum 7.700 10.000 7.800 15.900 

Maximum 8.600 11.000 11.800 16.400 

Average 8.200 10.400 9.700 16.200 

 
Figure 3. Diameter growth increase (cm) 

 
The height growth increase resulting from the 
comparison of data from 2024 with those from 
2022 highlighted the evolution of the trees in the 
same order as the DBH increment. More 
significant height increases were observed in the 
irrigated variants (V2 and V4), and among the 
hybrids, the largest differences, both in irrigated 
and non-irrigated conditions, were found in 
'Cotevisa 2' (Table 5). 
 

Table 5. Height growth increase (cm) 

 V1 V2 V3 V4 

Minimum 165.000 310.600 348.000 392.000 

Maximum 167.000 315.100 350.000 396.300 

Average 166.000 313.300 349.000 393.670 
 
The uniformity of this characteristic within each 
variant can be observed in Figure 4, where for 

all variants, the maximums and minimums are 
very close to the average. 
 

 
Figure 4. Height growth increase (cm) 

 
Correlations between analyzed parameters 
(diameter, height, and volume) 
Correlation coefficients were calculated for the 
pairs of characteristics established as variables 
(Table 6), based on the values recorded in 2024. 
Regarding the pair of characteristics diameter 
(DBH) and total height (Table 6), the value of 
the coefficient r was negative for 'SuperHybrid 
Z07', both in the non-irrigated variant (V1) and 
the irrigated variant (V2), which suggests that a 
greater increase in diameter correlates with a 
decrease in height growth. However, this 
correlation is significant only in the non-
irrigated variant (r = -0.463). For 'Cotevisa 2', 
the correlation between DBH/height is positive 
(as the diameter increases, the height also 
increases), but significant only in the irrigated 
variant (V4), where the correlation coefficient 
was (r = 0.429). 
For the pair of characteristics DBH/volume 
(Table 6), the correlations were negative for the 
variants of 'SuperHybrid Z07' (V1 and V2) and 
the non-irrigated variant of 'Cotevisa 2' (V3), but 
significant only for plants in the non-irrigated 
variants (V1 and V3).  
It can be concluded that the volume of wood 
material is directly and significantly influenced 
by the tree diameter only in the irrigated variant 
of 'Cotevisa 2' (V4). A particular situation was 
recorded in the relationship between height and 
volume (Table 6).  
 
Table 6. Correlation between analyzed parameters (2024) 

V1 Height Volum 
Diameter -0.463 -0.529 
Height *** 0.802 

V2 Height Volum 
Diameter -0.157 -250 
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Height *** 0.898 

V3 Height Volum 
Diameter 0.144 -0.053 
Height *** 0.867 

V4 Height Volum 
Diameter 0.429 0.505 
Height *** 0.779 

 
In all variants, the correlation was direct and 
strong, with r values ranging between 0.779 and 
0.898, leading to the conclusion that intense 
growth in height results in a significant increase 
in wood mass volume. 
 
Linear regressions between analyzed 
parameters 
The relationship between variables was 
evaluated by calculating the coefficient of 
determination (R²), which represents the 
proportion of the total variation of the dependent 
variable that can be explained by the 
independent variable. As with correlations, the 
data used for calculating linear regressions were 
those corresponding to the year 2024. 
Initially, a multilinear regression was 
established between the dependent parameter 
(wood mass volume) and the independent 
parameters (tree height and diameter - DBH). 
From the result, it is observed from the p-value 
(p-value = 0.4354 > 0.05 significance level) that 
the tree diameter parameter is not significant 
(Table 7). 
 

Table 7. Multilinear regression between wood mass 
volume based on height and diameter, data for 2024 (V1) 

 

 
 

The decision was made to analyze the linear 
regression between wood mass volume and tree 
height across all variants (Figures 5, 6, 7, and 8). 
To construct the regression lines, the dependent 

variable was considered to be the wood mass 
volume of the tree, and the independent variable 
was the total height of the tree. This allows for 
the anticipation of volume (m³) based on the 
value of the other analyzed variable. 
In Figure 5, the regression line between volume 
and height is presented for variant V1 
('SuperHybrid Z07' non-irrigated). The R² value 
indicates that for this variant, 64% of the 
variation in volume, as a dependent variable, is 
due to the relationship with total height (as an 
independent variable). 
 

 
Figure 5. Linear regression line for 'SuperHybrid Z07' 

non-irrigated variant (V1) 
 

 
Figure 6. Linear regression line for 'SuperHybrid Z07' 

irrigated variant (V2) 
 
Under irrigation conditions for the 'SuperHybrid 
Z07' hybrid (V2), the dependency of volume on 
stem height is significantly higher (80%), with 
R² = 0.8058 (Figure 6). 
The coefficient of determination calculated for 
'Cotevisa 2' indicated that the variation in 
volume is due to height by 75% under non-
irrigated conditions (Figure 7) and only 60% 
under irrigation conditions (Figure 8). 

 

Regression Statistics
Multiple R 0.821378901
R Square 0.6746633
Adjusted R Square 0.581709957
Standard Error 0.007468066
Observations 10

Coefficients Standard Error t Stat P-value
Intercept -1.3590 0.6327 -2.1478 0.0688

Diametrul -0.0116 0.0140 -0.8273 0.4354
Înălțimea 0.0038 0.0013 2.9137 0.0225
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Figure 7. Linear regression line for 'Cotevisa 2'  

non-irrigatedvariant (V3) 
 

 
Figure 8. Linear regression line for 'Cotevisa 2' 

Irrigated variant (V4) 
 
CONCLUSIONS 
 
The research conducted led to the following 
conclusions: 
- the quantity and quality of Paulownia wood 
production are correlated with the application of 
appropriate cultivation technology both at the 
establishment and during the subsequent 
maintenance of the crops. 
- the increase in DBH between 2024 and 2022 
recorded average values ranging from 8.2 cm for 
the non-irrigated 'SuperHybrid Z07' (V1) to 16.2 
cm for the irrigated 'Cotevisa 2' (V4). 
- the correlation between height and volume, 
indicating that in all variants, the correlation was 
direct and strong, with r values ranging from 
0.779 to 0.898, suggesting that intense height 
growth leads to a significant increase in wood 
mass volume. 
- under irrigation conditions for the 'Super 
Hybrid Z07' hybrid (V2), the dependence of 
volume on stem height is much greater (0.80%). 
-the coefficient of determination calculated for 
'Cotevisa 2' indicated that the variation in 
volume is due to height by 75% under non-

irrigated conditions and only by 60% under 
irrigated conditions. 
-linear regression between wood mass volume 
and tree height was conducted to accurately 
assess progress over the two years of analysis, 
determining a significant determination 
coefficient (between 0.6074 and 0.8058). 
So, both varieties have great prospects to be used 
on a large scale. 
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